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I M P O RTAN T  N O T I C E S  AN D  D I S C L AI M E RS  C O N C E RN I N G  N FPA
®

 S TAN D ARD S

N F PA®  c o d e s ,  s tan d ar d s ,  r e c o m m e n d e d  p r ac ti c e s ,  an d  g u i d e s  ( “ N F PA S tan d ar d s ” ) ,  o f wh i c h  th e  d o c u m e n t
c o n tai n e d  h e r e i n  i s  o n e ,  ar e  d e ve l o p e d  th r o u g h  a c o n s e n s u s  s tan d ar d s  d e ve l o p m e n t p r o c e s s  ap p r o ve d  b y th e
Am e r i c an  N ati o n al  S tan d ar d s  I n s ti tu te .  T h i s  p r o c e s s  b r i n g s  to g e th e r  vo l u n te e r s  r e p r e s e n ti n g  var i e d  vi e wp o i n ts
an d  i n te r e s ts  to  ac h i e ve  c o n s e n s u s  o n  fre  an d  o th e r  s afe ty i s s u e s .  Wh i l e  th e  N F PA ad m i n i s te r s  th e  p r o c e s s  an d
e s tab l i s h e s  r u l e s  to  p r o m o te  fai r n e s s  i n  th e  d e ve l o p m e n t o f c o n s e n s u s ,  i t d o e s  n o t i n d e p e n d e n tl y te s t,  e val u ate ,  o r
ve r i fy th e  ac c u r ac y o f an y i n fo r m ati o n  o r  th e  s o u n d n e s s  o f an y j u d g m e n ts  c o n tai n e d  i n  N F PA S tan d ar d s .

T h e  N FPA d i s c l ai m s  l i ab i l i ty fo r  an y p e r s o n al  i n j u r y,  p r o p e r ty,  o r  o th e r  d am ag e s  o f an y n atu r e  wh ats o e ve r,
wh e th e r  s p e c i al ,  i n d i r e c t,  c o n s e q u e n ti al  o r  c o m p e n s ato r y,  d i r e c tl y o r  i n d i r e c tl y r e s u l ti n g  fr o m  th e  p u b l i c ati o n ,  u s e
o f,  o r  r e l i an c e  o n  N F PA S tan d ar d s .  T h e  N F PA al s o  m ake s  n o  g u ar an ty o r  war r an ty as  to  th e  ac c u r ac y o r
c o m p l e te n e s s  o f an y i n fo r m ati o n  p u b l i s h e d  h e r e i n .

I n  i s s u i n g  an d  m aki n g  N F PA S tan d ar d s  avai l ab l e ,  th e  N F PA i s  n o t u n d e r taki n g  to  r e n d e r  p r o fe s s i o n al  o r  o th e r
s e r vi c e s  fo r  o r  o n  b e h al f o f an y p e r s o n  o r  e n ti ty.  N o r  i s  th e  N F PA u n d e r taki n g  to  p e r fo r m  an y d u ty o we d  b y an y
p e r s o n  o r e n ti ty to  s o m e o n e  e l s e .  An yo n e  u s i n g  th i s  d o c u m e n t s h o u l d  r e l y o n  h i s  o r  h e r  o wn  i n d e p e n d e n t
j u d g m e n t o r,  as  ap p r o p r i ate ,  s e e k th e  ad vi c e  o f a c o m p e te n t p r o fe s s i o n al  i n  d e te r m i n i n g  th e  e x e r c i s e  o f
r e as o n ab l e  c ar e  i n  an y g i ve n  c i r c u m s tan c e s .

T h e  N FPA h as  n o  p o we r,  n o r  d o e s  i t u n d e r take ,  to  p o l i c e  o r  e n fo r c e  c o m p l i an c e  wi th  th e  c o n te n ts  o f N F PA
S tan d ar d s .  N o r  d o e s  th e  N F PA l i s t,  c e r ti fy,  te s t,  o r  i n s p e c t p r o d u c ts ,  d e s i g n s ,  o r  i n s tal l ati o n s  fo r  c o m p l i an c e  wi th
th i s  d o c u m e n t.  An y certifcation  o r  o th e r  s tate m e n t o f c o m p l i an c e  wi th  th e  r e q u i r e m e n ts  o f th i s  d o c u m e n t s h al l
n o t b e  attr i b u tab l e  to  th e  N F PA an d  i s  s o l e l y th e  r e s p o n s i b i l i ty o f th e  certifer  o r  m ake r  o f th e  s tate m e n t.

RE VI S I O N  S YM B O L S  I D E N T I FYI N G  C H AN G E S  FRO M  T H E  P RE VI O U S  E D I T I O N

Te x t r e vi s i o n s  ar e  s h ad e d .  A Δ  b e fo r e  a s e c ti o n  n u m b e r  i n d i c ate s  th at wo r d s  wi th i n  th at s e c ti o n  we r e
d e l e te d  an d  a Δ  to  th e  l e ft o f a tab l e  o r  fgure  n u m b e r  i n d i c ate s  a r e vi s i o n  to  an  e x i s ti n g  tab l e  o r
fgure.  Wh e n  a c h ap te r  was  h e avi l y r e vi s e d ,  th e  e n ti r e  c h ap te r  i s  m ar ke d  th r o u g h o u t wi th  th e  Δ

s ym b o l .  Wh e r e  o n e  o r  m o r e  s e c ti o n s  we r e  d e l e te d ,  a •  i s  p l ac e d  b e twe e n  th e  r e m ai n i n g  s e c ti o n s .
C h ap te r s ,  an n e x e s ,  s e c ti o n s ,  fgures,  an d  tab l e s  th at ar e  n e w ar e  i n d i c ate d  wi th  an  N.

N o te  th at th e s e  i n d i c ato r s  ar e  a g u i d e .  Re ar r an g e m e n t o f s e c ti o n s  m ay n o t b e  c ap tu r e d  i n  th e
m ar ku p ,  b u t u s e r s  c an  vi e w c o m p l e te  r e vi s i o n  d e tai l s  i n  th e  F i r s t an d  S e c o n d  D r aft Re p o r ts  l o c ate d  i n
th e  ar c h i ve d  r e vi s i o n  i n fo r m ati o n  s e c ti o n  o f e ac h  c o d e  at www. n fp a. o r g / d o c i n fo .  An y s u b s e q u e n t
c h an g e s  fr o m  th e  N F PA Te c h n i c al  M e e ti n g ,  Te n tati ve  I n te r i m  Am e n d m e n ts ,  an d  E r rata ar e  al s o
l o c ate d  th e r e .

RE M I N D E R:  U P D AT I N G  O F N FPA S TAN D ARD S

U s e r s  o f N F PA c o d e s ,  s tan d ar d s ,  r e c o m m e n d e d  p r ac ti c e s ,  an d  g u i d e s  ( “ N F PA S tan d ar d s ” )  s h o u l d  b e
a war e  th at th e s e  d o c u m e n ts  m ay b e  s u p e r s e d e d  at an y ti m e  b y th e  i s s u an c e  o f a n e w e d i ti o n ,  m ay b e
a m e n d e d  wi th  th e  i s s u an c e  o f Te n tati ve  I n te r i m  Am e n d m e n ts  ( T I As ) ,  o r  b e  c o r r e c te d  b y E r r ata.  I t i s
i n te n d e d  th at th r o u g h  r e g u l ar  r e vi s i o n s  an d  am e n d m e n ts ,  p ar ti c i p an ts  i n  th e  N F PA s tan d ar d s
d e ve l o p m e n t p r o c e s s  c o n s i d e r  th e  th e n -c u r r e n t an d  avai l ab l e  i n fo r m ati o n  o n  i n c i d e n ts ,  m ate r i al s ,
te c h n o l o g i e s ,  i n n o vati o n s ,  an d  m e th o d s  as  th e s e  d e ve l o p  o ve r  ti m e  an d  th at N F PA S tan d ar d s  refect
th i s  c o n s i d e r ati o n .  T h e r e fo r e ,  an y p r e vi o u s  e d i ti o n  o f th i s  d o c u m e n t n o  l o n g e r  r e p r e s e n ts  th e  c u r r e n t
N F PA S tan d ar d  o n  th e  s u b j e c t m atte r  ad d r e s s e d .  N F PA e n c o u r ag e s  th e  u s e  o f th e  m o s t c u r r e n t e d i ti o n
o f an y N F PA S tan d ar d  [ as  i t m ay b e  am e n d e d  b y T I A( s )  o r  E r r ata]  to  take  ad van tag e  o f c u r r e n t
e x p e r i e n c e  an d  u n d e r s tan d i n g .  An  offcial  N F PA S tan d ar d  at an y p o i n t i n  ti m e  c o n s i s ts  o f th e  c u r r e n t
e d i ti o n  o f th e  d o c u m e n t,  i n c l u d i n g  an y i s s u e d  T I As  an d  E r r ata th e n  i n  e ffe c t.

To  d e te r m i n e  wh e th e r  an  N F PA S tan d ar d  h as  b e e n  am e n d e d  th r o u g h  th e  i s s u an c e  o f T I As  o r
c o rr e c te d  b y E r r ata,  vi s i t th e  “ C o d e s  &  S tan d ar d s ”  s e c ti o n  at www. n fp a. o r g .
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U p d ati n g o f N FPA S tan d ard s

U s e r s  o f N F PA c o d e s ,  s tan d ar d s ,  r e c o m m e n d e d  p r a c ti c e s ,  an d  g u i d e s  ( “ N F PA S ta n d a r d s ” )  s h o u l d  b e  awar e  th a t th e s e
d o c u m e n ts  m ay b e  s u p e r s e d e d  at an y ti m e  b y th e  i s s u a n c e  o f a  n e w e d i ti o n ,  m ay b e  am e n d e d  wi th  th e  i s s u an c e  o f Te n ta ti ve
I n te r i m  Am e n d m e n ts  ( T I As ) ,  o r  b e  c o r r e c te d  b y E r r a ta .  I t i s  i n te n d e d  th at th r o u g h  r e gu l ar  r e vi s i o n s  an d  a m e n d m e n ts ,
p arti c i p an ts  i n  th e  N F PA s tan d ar d s  d e ve l o p m e n t p r o c e s s  c o n s i d e r  th e  th e n - c u r r e n t a n d  avai l ab l e  i n fo r m ati o n  o n  i n c i d e n ts ,
m ate r i al s ,  te c h n o l o g i e s ,  i n n o va ti o n s ,  an d  m e th o d s  as  th e s e  d e ve l o p  o ve r  ti m e  a n d  th a t N F PA S tan d ar d s  refect th i s
c o n s i d e r ati o n .  T h e r e fo r e ,  a n y p r e vi o u s  e d i ti o n  o f th i s  d o c u m e n t n o  l o n ge r  r e p r e s e n ts  th e  c u r r e n t N F PA S ta n d a r d  o n  th e
s u b j e c t m a tte r  ad d r e s s e d .  N F PA e n c o u r ag e s  th e  u s e  o f th e  m o s t c u r r e n t e d i ti o n  o f an y N F PA S ta n d ar d  [ as  i t m a y b e  am e n d e d
b y T I A( s )  o r  E r r a ta ]  to  ta ke  a d van tag e  o f c u r r e n t e x p e r i e n c e  a n d  u n d e r s tan d i n g .  An  offcial  N F PA S tan d ar d  a t a n y p o i n t i n
ti m e  c o n s i s ts  o f th e  c u r r e n t e d i ti o n  o f th e  d o c u m e n t,  i n c l u d i n g  an y i s s u e d  T I As  an d  E r r a ta  th e n  i n  e ffe c t.

To  d e te r m i n e  wh e th e r  a n  N F PA S ta n d a r d  h as  b e e n  a m e n d e d  th r o u g h  th e  i s s u a n c e  o f T I As  o r  c o r r e c te d  b y E r r ata,  vi s i t th e
“ C o d e s  &  S tan d ar d s ”  s e c ti o n  a t www. n fp a. o r g .

I n te rp re tati o n s  o f N FPA S tan d ard s

A s tate m e n t,  wr i tte n  o r  o r al ,  th at i s  n o t p r o c e s s e d  i n  ac c o r d an c e  wi th  S e c ti o n  6  o f th e  Re gu l ati o n s  Go ve r n i n g th e
D e ve l o p m e n t o f N F PA S ta n d ar d s  s h a l l  n o t b e  c o n s i d e r e d  th e  offcial  p o s i ti o n  o f N F PA o r  a n y o f i ts  C o m m i tte e s  an d  s h a l l  n o t
b e  c o n s i d e r e d  to  b e ,  n o r  b e  r e l i e d  u p o n  as ,  a F o r m al  I n te r p r e tati o n .

P ate n ts

T h e  N F PA d o e s  n o t ta ke  an y p o s i ti o n  wi th  r e s p e c t to  th e  va l i d i ty o f an y p ate n t r i gh ts  r e fe r e n c e d  i n ,  r e l a te d  to ,  o r  a s s e r te d  i n
c o n n e c ti o n  wi th  a n  N F PA S ta n d a r d .  T h e  u s e r s  o f N F PA S tan d ar d s  b e ar  th e  s o l e  r e s p o n s i b i l i ty fo r  d e te r m i n i n g  th e  val i d i ty o f
a n y s u c h  p a te n t r i g h ts ,  as  we l l  as  th e  r i s k o f i n fr i n g e m e n t o f s u c h  r i g h ts ,  an d  th e  N F PA d i s c l a i m s  l i a b i l i ty fo r  th e  i n fr i n ge m e n t
o f an y p ate n t r e s u l ti n g fr o m  th e  u s e  o f o r  r e l i a n c e  o n  N F PA S tan d a r d s .

N F PA ad h e r e s  to  th e  p o l i c y o f th e  Am e r i c an  N ati o n al  S tan d a r d s  I n s ti tu te  ( AN S I )  r e g ar d i n g th e  i n c l u s i o n  o f p ate n ts  i n
Am e r i c a n  N a ti o n a l  S ta n d ar d s  ( “ th e  AN S I  P a te n t P o l i c y” ) ,  an d  h e r e b y gi ve s  th e  fo l l o wi n g n o ti c e  p u r s u an t to  th a t p o l i c y:

N O T I C E :  T h e  u s e r ’ s  atte n ti o n  i s  c al l e d  to  th e  p o s s i b i l i ty th at c o m p l i a n c e  wi th  a n  N F PA S ta n d ar d  m a y r e q u i r e  u s e  o f an
i n ve n ti o n  c o ve r e d  b y p ate n t r i gh ts .  N F PA take s  n o  p o s i ti o n  as  to  th e  val i d i ty o f a n y s u c h  p a te n t r i g h ts  o r  a s  to  wh e th e r  s u c h
p ate n t r i gh ts  c o n s ti tu te  o r  i n c l u d e  e s s e n ti al  p ate n t c l a i m s  u n d e r  th e  AN S I  P ate n t P o l i c y.  I f,  i n  c o n n e c ti o n  wi th  th e  AN S I  P a te n t
P o l i c y,  a  p ate n t h o l d e r  h as  fled  a  s tate m e n t o f wi l l i n g n e s s  to  g r an t l i c e n s e s  u n d e r  th e s e  r i gh ts  o n  r e a s o n a b l e  an d
n o n d i s c r i m i n a to r y te r m s  an d  c o n d i ti o n s  to  ap p l i c a n ts  d e s i r i n g  to  o b tai n  s u c h  a  l i c e n s e ,  c o p i e s  o f s u c h  fled  s ta te m e n ts  c a n  b e
o b tai n e d ,  o n  r e q u e s t,  fr o m  N F PA.  F o r  fu r th e r  i n fo r m a ti o n ,  c o n ta c t th e  N F PA at th e  a d d r e s s  l i s te d  b e l o w.

L aw an d  Re gu l ati o n s

U s e r s  o f N F PA S ta n d ar d s  s h o u l d  c o n s u l t ap p l i c a b l e  fe d e r al ,  s tate ,  a n d  l o c al  l aws  an d  r e gu l ati o n s .  N F PA d o e s  n o t,  b y th e
p u b l i c ati o n  o f i ts  c o d e s ,  s ta n d a r d s ,  r e c o m m e n d e d  p r ac ti c e s ,  an d  gu i d e s ,  i n te n d  to  u r ge  ac ti o n  th a t i s  n o t i n  c o m p l i a n c e  wi th
ap p l i c a b l e  l a ws ,  a n d  th e s e  d o c u m e n ts  m a y n o t b e  c o n s tr u e d  a s  d o i n g  s o .

C o p yri gh ts

N F PA S ta n d ar d s  a r e  c o p yr i gh te d .  T h e y ar e  m ad e  avai l ab l e  fo r  a  wi d e  var i e ty o f b o th  p u b l i c  an d  p r i vate  u s e s .  T h e s e  i n c l u d e
b o th  u s e ,  b y r e fe r e n c e ,  i n  l aws  a n d  r e gu l a ti o n s ,  an d  u s e  i n  p r i vate  s e l f-r e gu l a ti o n ,  s ta n d a r d i z ati o n ,  an d  th e  p r o m o ti o n  o f s a fe
p r ac ti c e s  a n d  m e th o d s .  B y m a ki n g th e s e  d o c u m e n ts  avai l ab l e  fo r  u s e  an d  a d o p ti o n  b y p u b l i c  au th o r i ti e s  a n d  p r i va te  u s e r s ,  th e
N F PA d o e s  n o t wa i ve  a n y r i gh ts  i n  c o p yr i gh t to  th e s e  d o c u m e n ts .

U s e  o f N F PA S ta n d a r d s  fo r  r e gu l a to r y p u r p o s e s  s h o u l d  b e  ac c o m p l i s h e d  th r o u g h  ad o p ti o n  b y r e fe r e n c e .  T h e  te r m
“ a d o p ti o n  b y r e fe r e n c e ”  m e a n s  th e  c i ti n g o f ti tl e ,  e d i ti o n ,  a n d  p u b l i s h i n g  i n fo r m a ti o n  o n l y.  An y d e l e ti o n s ,  ad d i ti o n s ,  a n d
c h an ge s  d e s i r e d  b y th e  a d o p ti n g  au th o r i ty s h o u l d  b e  n o te d  s e p a r ate l y i n  th e  ad o p ti n g  i n s tr u m e n t.  I n  o r d e r  to  a s s i s t N F PA i n
fo l l o wi n g  th e  u s e s  m a d e  o f i ts  d o c u m e n ts ,  ad o p ti n g  a u th o r i ti e s  ar e  r e q u e s te d  to  n o ti fy th e  N F PA ( Atte n ti o n :  S e c r e ta r y,
S tan d a r d s  C o u n c i l )  i n  wr i ti n g o f s u c h  u s e .  F o r  te c h n i c a l  as s i s tan c e  an d  q u e s ti o n s  c o n c e r n i n g ad o p ti o n  o f N F PA S tan d a r d s ,
c o n tac t N F PA at th e  ad d r e s s  b e l o w.

Fo r Fu r th e r I n fo r m ati o n

Al l  q u e s ti o n s  o r  o th e r  c o m m u n i c ati o n s  r e l ati n g  to  N F PA S tan d ar d s  an d  al l  r e q u e s ts  fo r  i n fo r m ati o n  o n  N F PA p r o c e d u r e s
go ve r n i n g  i ts  c o d e s  an d  s tan d a r d s  d e ve l o p m e n t p r o c e s s ,  i n c l u d i n g i n fo r m ati o n  o n  th e  p r o c e d u r e s  fo r  r e q u e s ti n g  F o r m a l
I n te r p r e tati o n s ,  fo r  p r o p o s i n g  Te n ta ti ve  I n te r i m  Am e n d m e n ts ,  a n d  fo r  p r o p o s i n g r e vi s i o n s  to  N F PA s tan d ar d s  d u r i n g  r e gu l ar
r e vi s i o n  c yc l e s ,  s h o u l d  b e  s e n t to  N F PA h e ad q u ar te r s ,  ad d r e s s e d  to  th e  atte n ti o n  o f th e  S e c r e ta r y,  S ta n d a r d s  C o u n c i l ,  N F PA,  1
B atte r ym a r c h  P ar k,  P. O .  B o x  9 1 0 1 ,  Qu i n c y,  M A 0 2 2 6 9 - 9 1 0 1 ;  e m a i l :  s td s _ad m i n @ n fp a . o r g .

F o r  m o r e  i n fo r m a ti o n  a b o u t N F PA,  vi s i t th e  N F PA we b s i te  at www. n fp a . o r g .  Al l  N F PA c o d e s  a n d  s ta n d ar d s  c a n  b e  vi e we d  a t
n o  c o s t at www. n fp a. o r g/ d o c i n fo .
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C o p yr i gh t ©  2 0 2 1  N ati o n al  F i r e  P r o te c ti o n  As s o c i a ti o n ® .  Al l  Ri g h ts  Re s e r ve d .

N FPA®  1 1 2 5

C o d e  fo r th e

M an u fac tu re  o f M o d e l  Ro c ke t an d  H i gh - P o we r Ro c ke t M o to rs

2 0 2 2  E d i ti o n

T h i s  e d i ti o n  o f N F PA 1 1 2 5 ,  Code for the Manufacture of Model Rocket and High-Power Rocket Motors,  wa s
p r e p a r e d  b y th e  Te c h n i c a l  C o m m i tte e  o n  P yr o te c h n i c s .  I t was  i s s u e d  b y th e  S ta n d a r d s  C o u n c i l  o n
M ar c h  1 8 ,  2 0 2 1 ,  wi th  an  e ffe c ti ve  d ate  o f Ap ri l  8 ,  2 0 2 1 ,  an d  s u p e r s e d e s  al l  p r e vi o u s  e d i ti o n s .

T h i s  e d i ti o n  o f N F PA 1 1 2 5  was  ap p r o ve d  as  an  Am e r i c an  N ati o n al  S tan d a r d  o n  Ap r i l  8 ,  2 0 2 1 .

O ri gi n  an d  D e ve l o p m e n t o f N FPA 1 1 2 5

Wi th  th e  i n c r e as e d  i n te r e s t i n  h i g h  p o we r r o c ke tr y,  th e  Te c h n i c a l  C o m m i tte e  o n  P yr o te c h n i c s
b e l i e ve d  th at p u b l i c  s a fe ty wo u l d  b e  b e s t s e r ve d  b y th e  d e ve l o p m e n t o f a  c o d e  r e l ati n g  to  th e
m a n u fac tu r e  o f m o d e l  a n d  h i g h  p o we r  r o c ke t m o to r s  r ath e r  th a n  r e l yi n g  o n  th e  p r o vi s i o n s  o f N F PA
1 1 2 4 ,  Code for the Manufacture,  Transportation,  and Storage of Fireworks and Pyrotechnic Articles.  N F PA 1 1 2 4
p e r tai n s  to  th e  m a n u fac tu r e  o f freworks,  m u c h  o f wh i c h  i s  n o t a p p l i c a b l e  to  th e  m an u fa c tu r e  o f
m o d e l  r o c ke t a n d  h i g h  p o we r  r o c ke t m o to r s .

I n  1 9 8 8 ,  th e  Te c h n i c a l  C o m m i tte e  d e ve l o p e d  th e  frst e d i ti o n  o f N F PA 1 1 2 5  fo r  m o d e l  r o c ke t
m o to r s  o n l y.  H o we ve r,  b y 1 9 9 5 ,  th e  u s e  o f h i gh  p o we r  r o c ke t m o to r s  b e c a m e  a n  i m p o r tan t
d i s ti n c ti o n  fr o m  th e  m o d e l  r o c ke tr y s e c to r  o f th e  p u b l i c .  T h e  s c o p e  o f N F PA 1 1 2 5  was  e x p an d e d  to
ad d r e s s  b o th  m o d e l  a n d  h i g h  p o we r  r o c ke t m o to r  m a n u fac tu r e .  N F PA 1 1 2 5  i n c l u d e d  r e q u i r e m e n ts
d e ve l o p e d  b y th e  C o m m i tte e  to  p r o m o te  s a fe ty i n  th e  m an u fa c tu r e  o f m o d e l  r o c ke t m o to r s  an d  h i gh
p o we r  r o c ke t m o to r s .

F o r th e  2 0 0 1  e d i ti o n ,  th e  Te c h n i c a l  C o m m i tte e  u p d a te d  th e  r e gu l a to r y p r o vi s i o n s  to  m ake  th e
c o d e  c o m p a ti b l e  wi th  i n d u s tr y p r ac ti c e s  a n d  c o n s i s te n t wi th  N F PA 1 1 2 2 ,  Code for Model Rocketry,  an d
N F PA 1 1 2 7 ,  Code for High Power Rocketry.  T h e  r e vi s i o n  al s o  i n c l u d e d  c h an g e s  to  c o n fo r m  wi th  th e
N F PA Manual of Style fo r  te c h n i c a l  c o m m i tte e  d o c u m e n ts .

T h e  2 0 0 7  r e vi s i o n  o f th e  c o d e  i n c l u d e d  u p d a te s  to  defnitions  to  c o o r d i n ate  wi th  th e  o th e r
r o c ke tr y d o c u m e n ts  an d  to  b e  c o n s i s te n t wi th  th e  NFPA Glossary of Terms.

T h e  Te c h n i c al  C o m m i tte e  al s o  modifed  th e  defnition  o f an d  d e s i gn  r e q u i r e m e n ts  fo r  h yb r i d
p r o p e l l an t h i g h  p o we r  r o c ke t m o to r s  to  a l l o w fo r  th e  u s e  o f l i q u i d  fu e l s .  I n  ad d i ti o n ,  th e  C o m m i tte e
ad d e d  a r e q u i r e m e n t fo r  l ab e l i n g th e  c a s i n g o f r e l o ad a b l e  r o c ke t m o to r s  wi th  th e  m a x i m u m  n u m b e r
o f ti m e s  th e  c a s i n g  c a n  b e  r e u s e d .

T h e  2 0 1 2  e d i ti o n  o f th e  c o d e  c o n ta i n e d  u p d a te s  to  e x tr a c te d  defnitions  an d  u p d ate s  to  th e  U S
B u r e a u  o f Al c o h o l ,  To b ac c o ,  a n d  F i r e a r m s  ( B AT F )  r e gu l a to r y c i tati o n s  ap p l i c a b l e  to  var i o u s
p r o vi s i o n s  wi th i n  th e  c o d e .  T h e  Te c h n i c a l  C o m m i tte e  am e n d e d  th e  defnitions  fo r  high power rocket
motor an d  model rocket motor to  d i ffe r e n ti ate  th e  two  m o to r s  an d  to  c l ar i fy wh at r e q u i r e m e n ts  m u s t b e
m e t to  ac h i e ve  certifcation  as  a m o d e l  r o c ke t m o to r.  B a s e d  o n  e x p e r i e n c e  fr o m  certifcation  te s ti n g
o f m o to r s  a n d  m e ta l l u r g i c al  s tu d i e s ,  th e  C o m m i tte e  p e r m i tte d  h i g h e r  c as i n g  te m p e r a tu r e s  u n d e r
l i m i te d  a p p l i c a ti o n s .

T h e  Te c h n i c al  C o m m i tte e  clarifed  th e  classifcation  fo r  G p o we r  c l a s s  m o to r s ,  wh i c h  we r e  e i th e r
h i g h  p o we r  r o c ke t certifed  o r  m o d e l  r o c ke t certifed  d e p e n d i n g  o n  c o n d i ti o n s  n o t a p p a r e n t to  s to r e
o wn e r s  o r  c o n s u m e r s .  T h e  C o m m i tte e  al s o  ad d e d  r e q u i r e m e n ts  fo r  certifcation  te s ti n g  o f a u s e r-
s e l e c ta b l e  d e l a y m o to r  s ys te m  fo r  m o d e l  an d  h i gh  p o we r  r o c ke t m o to r s .

T h e  2 0 1 7  e d i ti o n  r e m o ve d  th e  r e q u i r e m e n t fo r  s p r i n kl e r s  i n  m i x i n g  r o o m s .  T h e  C o m m i tte e  al s o
ad d e d  a r e q u i r e m e n t fo r  i n s tr u c ti o n s  to  b e  p r o vi d e d  to  th e  c o n s u m e r  a s  p ar t o f th e  o ve r a l l  s e t o f
m a te r i al  r e vi e we d  b y th e  te s ti n g o r g an i z ati o n .  Ad d i ti o n al  c h an g e s  clarifed  th e  c o d e  r e q u i r e m e n ts .
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T h e  2 0 2 2  e d i ti o n  o f th e  c o d e  i n c l u d e s  m i n o r  e d i to r i al  c o r r e c ti o n s .  I n  a d d i ti o n ,  e x c e p ti o n  l a n gu ag e  h a s  b e e n  r e m o ve d  to
b e tte r  a l i gn  wi th  th e  Manual of Style for NFPA Technical Committee Documents.
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Te c h n i c al  C o m m i tte e  o n  P yro te c h n i c s

G l e n n  A.  D e an ,  Chair
Chesterfeld  F i r e  &  E M S ,  VA [ E ]

Re p .  I n te r n ati o n a l  F i r e  M a r s h a l s  As s o c i a ti o n

Ar th u r H .  B arb e r,  I I I ,  Springfeld,  VA [ U ]
Re p .  N ati o n a l  As s o c i a ti o n  o f Ro c ke tr y

Ri c h ard B o we s ,  N a tu r al  Re s o u r c e s  C a n a d a ,  C a n a d a [ RT ]
Re p .  N ati o n a l  Re s c u e  C o n s u l ta n ts

W.  G .  B u l i fan t,  I I I ,  D o m i n i o n  F i r e wo r ks ,  I n c . ,  VA [ U ]

An th o n y J .  C e s aro n i ,  C e s a r o n i  Te c h n o l o g y I n c . ,  F L  [ M ]

Al b e r t M .  C o m l y,  J r. ,  L o we r  Gwyn e d d  To wn s h i p ,  PA [ E ]
Re p .  I n te r n a ti o n a l  As s o c i a ti o n  o f F i r e  C h i e fs

J o h n  A.  C o n kl i n g,  C h e s te r to wn ,  M D  [ S E ]

Ri c h ard L .  D ay,  M i c h i g an  S ta te  F i r e  M ar s h a l ' s  Offce,  M I  [ E ]

C h ad  D e ard o r ff,  C i ty o f Yo r k F i r e / Re s c u e  S e r vi c e s ,  PA [ E ]

L e ti s h a D e s m are s ,  J e ffe r s o n  P ar i s h  F i r e  D e p a r tm e n t,  L A [ E ]

B u rl  Fi n ke l s te i n ,  Ka s o n  I n d u s tr i e s  I n c . ,  G A [ S E ]

H .  S te p h e n  Fran tz ,  P yr o  S o l u ti o n s ,  O K [ S E ]

Ke n n e th  J .  G o o d ,  Tr i p o l i  Ro c ke tr y As s o c i a ti o n ,  I n c . ,  PA [ U ]
Re p .  Tr i p o l i  Ro c k e tr y As s o c i ati o n ,  I n c .

P h i l  G r uc c i ,  F i r e wo r ks  b y Gr u c c i ,  I n c . ,  N Y [ M ]

G ar r y H an s o n ,  P r e c o c i o u s  P yr o te c h n i c s ,  I n c . ,  M N  [ M ]
Re p .  N ati o n a l  F i re wo r k s  As s o c i ati o n

J u l i e  L .  H e c k m an ,  Am e r i c a n  P yr o te c h n i c s  As s o c i ati o n ,  M D  [ M ]
Re p .  Am e r i c an  P yr o te c h n i c s  As s o c i a ti o n

L an s d e n  E .  H i l l ,  J r. ,  E .  E .  H i l l  &  S o n ,  I n c . / P yr o  S h o ws ,  T N  [ U ]

E dward  J .  Kam i n s ki ,  C l a r k C o u n ty D e p a r tm e n t o f B u i l d i n g  a n d  F i r e
P r e ve n ti o n ,  N V [ E ]

J o s h ua L az ar u s ,  J  L a z a r u s  C o n s u l ti n g  &  Tr a i n i n g ,  L L C ,  F L  [ S E ]

S te p h e n  L u b l i n e r,  Tu c s o n ,  AZ  [ S E ]

P au l  M u rp h y,  B o r o u g h  O f Atl an ti c  H i g h l an d s ,  N J  [ E ]

M i ke  O ' L e n a,  U S  B u r e au  o f Al c o h o l ,  To b a c c o ,  F i r e a r m s  &
E x p l o s i ve s ,  AL  [ E ]

D an i al  P.  P e ar t,  P h a n to m  F i r e wo r ks ,  O H  [ M ]

D avi d  J .  P i e r,  M P  As s o c i a te s ,  I n c . ,  C A [ M ]

S e an  Ram s e y,  U S  C o as t Gu a r d ,  D C  [ E ]

Rac h e l  Ro b b i n s ,  N a tu r a l  Re s o u r c e s  C a n a d a ,  C a n a d a  [ E ]
Re p .  N ati o n a l  Re s c u e  C o n s u l ta n ts

J o h n  D .  Ro ge rs ,  Am e r i c a n  F i r e wo r ks  S tan d a r d s  L a b o r a to r y,  M D
[ RT ]

G ar y C .  Rosenfeld,  RC S  Ro c ke t M o to r  C o m p o n e n ts ,  I n c . / S u r vi va l
L as e r,  I n c . ,  U T  [ M ]

D avi d  S .  S h atz e r,  S h a tz e r  &  As s o c i ate s  C o n s u l ti n g ,  PA [ S E ]

J am e s  R.  S o uz a,  P yr o  S p e c ta c u l a r s ,  I n c . ,  C A [ U ]

J o h n  R.  S te i n b e rg,  P yr o te c h n i c s  G u i l d  I n te r n a ti o n al ,  I n c . ,  M D  [ U ]
Re p .  P yr o te c h n i c s  Gu i l d  I n te r n a ti o n a l ,  I n c .

C h arl e s  P.  We e th ,  We e th  &  As s o c i a te s ,  L L C ,  WI  [ S E ]

C h ri s to p h e r T.  Wym an ,  M e r r i m a c k  F i r e  Re s c u e ,  N H  [ E ]
Re p .  N ati o n a l  As s o c i a ti o n  o f S ta te  F i r e  M a r s h a l s

To n y Z m o re n s k i ,  Wal t D i s n e y Wo r l d ,  F L  [ U ]

Al te r n ate s

Karl  E .  B au m an n ,  RC S  Ro c ke t M o to r  C o m p o n e n ts ,  I n c . ,  U T  [ M ]
( Al t.  to  Ga r y C .  Rosenfeld)

G ar y E .  B ro wn ,  P yr o  S p e c ta c u l a r s ,  I n c . ,  C A [ U ]
( Al t.  to  J a m e s  R.  S o u z a)

E dward  L .  C o c h ran ,  M i n n e a p o l i s ,  M N  [ U ]
( Al t.  to  Ar th u r  H .  B a r b e r,  I I I )

J e ral d  E .  Farl e y,  Am e r i c a n  P r o m o ti o n a l  E ve n ts ,  I n c . ,  WA [ M ]
( Al t.  to  D a vi d  J .  P i e r )

Ro b yn  G al l i tto ,  P h a n to m  F i r e wo r k s ,  O H  [ M ]
( Al t.  to  D a n i a l  P.  P e a r t)

Fe l i x J .  G r u c c i ,  J r. ,  F i r e wo r ks  b y Gr u c c i ,  I n c . ,  N Y [ M ]
( Al t.  to  P h i l  Gr u c c i )

S h awn  M .  H an s o n ,  G r e a te r  N a p l e s  F i r e  Re s c u e  D i s tr i c t,  F L  [ E ]
( Al t.  to  Al b e r t M .  C o m l y,  J r. )

J o n ath an  L avo i e ,  N a tu r a l  Re s o u r c e s  C a n a d a,  C a n a d a  [ RT ]
( Al t.  to  Ri c h a r d  B o we s )

J o h n  Wi l l i am  L yn gd al ,  E u g e n e ,  O R [ S E ]
( Al t.  to  B u r l  F i n ke l s te i n )

P au l  G .  M aku c ,  C o n n e c ti c u t S tate  P o l i c e ,  C T  [ E ]
( Al t.  to  C h r i s to p h e r  T.  Wym an )

D ar yl  M ar m o n ,  Wa l d - Al l  Am e r i c a n  F i r e wo r ks ,  KS  [ U ]
( Al t.  to  J o h n  R.  S te i n b e r g )

C rai g A.  M e ye rs ,  C l ar k  C o u n ty D e p ar tm e n t o f B u i l d i n g  an d  Fi r e
P r e ve n ti o n ,  N V [ E ]

( Al t.  to  E d wa r d  J .  Ka m i n s ki )

An d re w T.  N i c h o l l s ,  O r l a n d o  S p e c i a l  E ffe c ts ,  I n c . ,  F L  [ M ]
( Al t.  to  Ga r r y H a n s o n )

S arah  Ro d i n o ,  U . S .  C o as t Gu a r d ,  D C  [ E ]
( Al t.  to  S e a n  Ra m s e y)

C h an dra I .  S e r fo s s ,  E s te s  I n d u s tr i e s ,  L L C ,  C O  [ M ]
( Vo ti n g  Al t. )

S te ve  S h an n o n ,  Tr i p o l i  Ro c ke tr y As s o c i a ti o n ,  M T  [ U ]
( Al t.  to  Ke n n e th  J .  Go o d )

G re gg S .  S m i th ,  Am e r i c an  P yr o te c h n i c s  As s o c i a ti o n ,  PA [ M ]
( Al t.  to  J u l i e  L .  H e c km a n )

S h awn  C .  S te ve n s ,  U S  B u r e a u  o f Al c o h o l ,  To b ac c o ,  F i r e ar m s  &
E x p l o s i ve s ,  AL  [ E ]

( Al t.  to  M i ke  O ' L e n a )

Tad  A.  Tro u t,  Am e r i c a n  P r o m o ti o n a l  E ve n ts ,  I n c . ,  C A [ U ]
( Al t.  to  W.  G .  B u l i fa n t,  I I I )

M ari e  Vac h o n ,  N a tu r al  Re s o u r c e s  C a n a d a ,  C a n a d a [ E ]
( Al t.  to  Rac h e l  Ro b b i n s )

M i c h ae l  E dward  Wal d e n ,  P yr o  S h o ws ,  T N  [ U ]
( Al t.  to  L a n s d e n  E .  H i l l ,  J r. )

G e rard W.  Wi n gard ,  Am e r i c a n  F i r e wo r ks  S tan d a r d s  L a b o r a to r y,  S C
[ RT ]

( Al t.  to  J o h n  D .  Ro g e r s )

N o n vo ti n g

M ark H age m an n ,  U S  D e p ar tm e n t o f L ab o r,  D C  [ E ]
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Al e x I n g,  N F PA S taff L i a i s o n

This list represents the membership at the time the Committee was balloted on the fnal text of this edition.
Since that time,  changes in the membership may have occurred.  A key to classifcations is found at the
back of the document.

N O T E :  M e m b e r s h i p  o n  a  c o m m i tte e  s h al l  n o t i n  a n d  o f i ts e l f c o n s ti tu te  a n  e n d o r s e m e n t o f
th e  As s o c i a ti o n  o r  a n y d o c u m e n t d e ve l o p e d  b y th e  c o m m i tte e  o n  wh i c h  th e  m e m b e r  s e r ve s .

C o m m i tte e  S c o p e :  T h i s  C o m m i tte e  s h a l l  h a ve  p r i m a r y r e s p o n s i b i l i ty fo r  d o c u m e n ts  o n  th e
m a n u fa c tu r e ,  tr an s p o r tati o n ,  a n d  s to r a g e  o f c o n s u m e r  an d  d i s p l ay freworks,  p yr o te c h n i c
s p e c i a l  e ffe c ts ,  an d  m o d e l  a n d  h i g h  p o we r  r o c ke t m o to r s .  T h i s  C o m m i tte e  s h a l l  h a ve  p r i m ar y
re s p o n s i b i l i ty fo r  th e  u s e  o f d i s p l a y freworks  a n d  fo r  m o d e l  a n d  h i g h  p o we r  r o c ke tr y,  a n d
th e  c o n s tr u c ti o n ,  l a u n c h i n g ,  a n d  o th e r  o p e r a ti o n s  th at i n vo l ve  m o d e l  an d  h i g h  p o we r  r o c ke t
m o to r s .  T h e  C o m m i tte e  d o e s  n o t h a ve  r e s p o n s i b i l i ty fo r  d o c u m e n ts  o n  th e  s to r a g e  a n d  r e ta i l
s a l e s  o f c o n s u m e r  freworks  o r  th e  u s e  o f c o n s u m e r  freworks  b y th e  g e n e r a l  p u b l i c ;  o n  th e
u s e  o f p yr o te c h n i c  s p e c i a l  e ffe c ts  b e fo r e  a p r o x i m a te  au d i e n c e ;  o n  th e  m a n u fa c tu r e ,
tr an s p o r tati o n ,  s to r ag e  fo r  u s e  o f m i l i ta r y,  a u to m o ti ve ,  a g r i c u l tu r a l ,  an d  i n d u s tr i a l
p yro te c h n i c s .
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C o n te n ts

C h ap te r 1 Ad m i n i s trati o n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 1 2 5 –  6
1 . 1 S c o p e .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 1 2 5 –  6
1 . 2 P u r p o s e .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 1 2 5 –  6
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N O T I C E :  An  as te r i s k ( * )  fo l l o wi n g th e  n u m b e r  o r  l e tte r
d e s i g n ati n g  a  p ar a gr a p h  i n d i c ate s  th at e x p l an a to r y m ate r i a l  o n

th e  p a r ag r ap h  c an  b e  fo u n d  i n  An n e x  A.
A r e fe r e n c e  i n  b r ac ke ts  [  ]  fo l l o wi n g a  s e c ti o n  o r  p a r ag r ap h

i n d i c ate s  m a te r i al  th at h as  b e e n  e x tr ac te d  fr o m  an o th e r  N F PA
d o c u m e n t.  E x tr ac te d  te x t m ay b e  e d i te d  fo r  c o n s i s te n c y an d
s tyl e  an d  m a y i n c l u d e  th e  r e vi s i o n  o f i n te r n a l  p ar ag r ap h  r e fe r ‐

e n c e s  a n d  o th e r  r e fe r e n c e s  as  a p p r o p r i ate .  Re q u e s ts  fo r  i n te r ‐
p r e tati o n s  o r  r e vi s i o n s  o f e x tr a c te d  te x t s h a l l  b e  s e n t to  th e
te c h n i c al  c o m m i tte e  r e s p o n s i b l e  fo r  th e  s o u r c e  d o c u m e n t.

I n fo r m a ti o n  o n  r e fe r e n c e d  an d  e x tr a c te d  p u b l i c ati o n s  c an
b e  fo u n d  i n  C h ap te r  2  a n d  An n e x  D .

C h ap te r 1    Ad m i n i s trati o n

1 . 1  S c o p e .

1 . 1 . 1 *    T h i s  c o d e  s h a l l  ap p l y to  th e  m an u fa c tu r e  o f m o d e l  an d
h i g h -p o we r  r o c ke t m o to r s  d e s i g n e d ,  s o l d ,  an d  u s e d  fo r  th e

p u r p o s e  o f p r o p e l l i n g  r e c o ve r ab l e  ae r o  m o d e l s .

1 . 1 . 2    T h i s  c o d e  s h al l  a p p l y to  th e  d e s i gn ,  c o n s tr u c ti o n ,  an d
r e l i a b i l i ty o f m o d e l  an d  h i gh -p o we r  r o c ke t m o to r s  an d  m o d e l
r o c ke t an d  h i g h -p o we r  m o to r-r e l o a d i n g  ki ts  a n d  th e i r  c o m p o ‐

n e n ts ,  an d  to  th e  l i m i ta ti o n  o f p r o p e l l an t m as s  a n d  p o we r.

1 . 1 . 3    T h i s  c o d e  s h a l l  n o t ap p l y to  th e  s a l e  an d  u s e  o f th e
fo l l o wi n g :

( 1 ) M o d e l  r o c ke t m o to r s  ( c o ve r e d  b y N F PA 1 1 2 2 )
( 2 ) H i gh -p o we r  r o c ke t m o to r s  ( c o ve r e d  b y N F PA 1 1 2 7 )

1 . 1 . 4 *    T h i s  c o d e  s h al l  n o t a p p l y to  th e  m an u fa c tu r e ,  tr an s p o r ‐
ta ti o n ,  an d  s to r ag e  o f freworks.

1 . 1 . 5    T h i s  c o d e  s h a l l  n o t ap p l y to  th e  m an u fa c tu r e ,  tr an s p o r ta‐
ti o n ,  a n d  s to r ag e  o f r o c ke t m o to r s  b y th e  U n i te d  S ta te s  m i l i tar y

o r  o th e r  a ge n c i e s  o r  p o l i ti c a l  s u b d i vi s i o n s  o f th e  U n i te d  S tate s .

1 . 1 . 6    T h i s  c o d e  s h al l  n o t ap p l y to  th e  a s s e m b l y o f r e l o a d ab l e
m o d e l  o r  h i gh -p o we r  r o c ke t m o to r s  b y th e  u s e r.

1 . 1 . 7    T h i s  c o d e  s h a l l  n o t a p p l y to  th e  fab r i c a ti o n  o f m o d e l
r o c ke t m o to r s  o r  h i g h -p o we r  r o c ke t m o to r s  b y i n d i vi d u a l s  fo r
th e i r  p e r s o n a l  u s e .

1 . 2  P urp o s e .

1 . 2 . 1    T h e  p u r p o s e  o f th i s  c o d e  s h al l  b e  to  p r o vi d e  r e as o n ab l e
s a fe ty i n  th e  m a n u fac tu r e  o f m o d e l  r o c ke t a n d  h i g h -p o we r

r o c ke t m o to r s .

1 . 2 . 2    T h e  p u r p o s e  o f th i s  c o d e  s h a l l  b e  to  e n s u r e  th e  avai l a b i l ‐
i ty o f c o m m e r c i a l  m o d e l  an d  h i g h -p o we r  r o c ke t m o to r s  an d

c o m p o n e n ts  th at m e e t th e  s tan d a r d s  as  s ta te d  h e r e i n .

1 . 2 . 3    T h e  p u r p o s e  o f th i s  c o d e  s h al l  al s o  b e  to  s u p p l e m e n t
e x i s ti n g  fe d e r al ,  s ta te ,  o r  l o c al  r e g u l ati o n s .

1 . 3  E q u i val e n c y.    N o th i n g i n  th i s  c o d e  i s  i n te n d e d  to  p r e ve n t
th e  u s e  o f s ys te m s ,  m e th o d s ,  o r  d e vi c e s  o f e q u i val e n t o r  s u p e ‐
r i o r  q u a l i ty,  s tr e n g th ,  fre  r e s i s ta n c e ,  e ffe c ti ve n e s s ,  d u r a b i l i ty,

an d  s afe ty o ve r  th o s e  p r e s c r i b e d  b y th i s  c o d e .

1 . 3 . 1    Te c h n i c al  d o c u m e n tati o n  s h al l  b e  s u b m i tte d  to  th e
au th o r i ty h a vi n g j u r i s d i c ti o n  to  d e m o n s tr a te  e q u i va l e n c y.

1 . 3 . 2    T h e  s ys te m ,  m e th o d ,  o r  d e vi c e  s h a l l  b e  a p p r o ve d  fo r  th e
i n te n d e d  p u r p o s e  b y th e  a u th o r i ty h avi n g  j u r i s d i c ti o n .

1 . 4  E n fo rc e m e n t.    T h i s  c o d e  s h al l  b e  ad m i n i s te r e d  an d
e n fo r c e d  b y th e  au th o r i ty h avi n g  j u r i s d i c ti o n  d e s i g n ate d  b y th e

g o ve r n i n g a u th o r i ty.  (See Annex C for sample wording for enabling
legislation. )

C h ap te r 2    Re fe re n c e d  P u b l i c ati o n s

2 . 1  G e n e ral .    T h e  d o c u m e n ts  o r  p o r ti o n s  th e r e o f l i s te d  i n  th i s
c h a p te r  ar e  r e fe r e n c e d  wi th i n  th i s  c o d e  an d  s h al l  b e  c o n s i d ‐

e r e d  p a r t o f th e  r e q u i r e m e n ts  o f th i s  d o c u m e n t.

Δ 2 . 2  N FPA P u b l i c ati o n s .    N ati o n a l  F i r e  P r o te c ti o n  As s o c i a ti o n ,
1  B a tte r ym ar c h  P a r k,  Qu i n c y,  M A 0 2 1 6 9 -7 4 7 1 .

N F PA 1 0 ,  Standard for Portable Fire Extinguishers,  2 0 2 2  e d i ti o n .
NFPA 70®,  National Electrical Code®,  2 0 2 0  e d i ti o n .

N F PA 1 01 ®,  Life Safety Code®,  2 0 2 1  e d i ti o n .
N F PA 4 0 0 ,  Hazardous Materials Code,  2 0 2 2  e d i ti o n .
N F PA 7 0 4 ,  Standard System for the Identifcation of the Hazards of

Materials for Emergency Response,  2 0 2 2  e d i ti o n .
N F PA 1 1 2 2 ,  Code for Model Rocketry,  2 0 1 8  e d i ti o n .
N F PA 1 1 2 7 ,  Code for High Power Rocketry,  2 0 1 8  e d i ti o n .

Δ 2 . 3  O th e r P u b l i c ati o n s .

2 . 3 . 1  U . S .  G o ve r n m e n t P u b l i c ati o n s .    U . S .  G o ve r n m e n t
P u b l i s h i n g  Offce,  7 3 2  N o r th  C a p i to l  S tr e e t,  N W,  Wa s h i n gto n ,

D C  2 0 4 0 1 -0 0 0 1 .

T i tl e  1 6 ,  C o d e  o f F e d e r al  Re g u l ati o n s ,  P ar t 1 5 0 0 ,  F e d e r al
H az ar d o u s  S u b s tan c e s  Ac t.

T i tl e  1 6 ,  C o d e  o f F e d e r al  Re gu l ati o n s ,  P a r ts  1 5 0 0 . 8 5 ( 8 )  an d
( 9 ) ,  C o n s u m e r  P r o d u c t S afe ty C o m m i s s i o n  ( C P S C )  Re gu l a‐

ti o n s .
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T i tl e  1 8 ,  U n i te d  S tate s  C o d e ,  C h ap te r  4 0 ,  “ I m p o r tati o n ,
M an u fa c tu r e ,  D i s tr i b u ti o n ,  a n d  S to r a ge  o f E x p l o s i ve  M ate r i a l s , ”
1 9 7 0 ,  r e vi s e d  1 9 9 0 ,  2 0 0 2 .

T i tl e  2 7 ,  C o d e  o f F e d e r al  Re g u l a ti o n s ,  P a r t 5 5 5 ,  B u r e au  o f
Al c o h o l ,  " C o m m e r c e  i n  E x p l o s i ve s , "  To b a c c o ,  F i r e a r m s ,  an d

E x p l o s i ve s ,  U . S .  D e p a r tm e n t o f J u s ti c e .

T i tl e  2 9 ,  C o d e  o f F e d e r al  Re g u l a ti o n s ,  P a r t 1 9 1 0 . 1 1 9 .

T i tl e  4 0 ,  C o d e  o f F e d e r al  Re g u l ati o n s ,  U . S .  E PA,  S u p e r fu n d
Ap p r o p r i ati o n  an d  Re a u th o r i z a ti o n  Ac t ( S ARA) ,  T i tl e  I I I .

T i tl e  4 9 ,  C o d e  o f F e d e r a l  Re gu l ati o n s ,  P ar ts  1 0 0 –1 9 9
( H a z a r d o u s  M ate r i a l s  Re g u l a ti o n s ,  U . S .  D e p t.  o f Tr an s p o r ta‐
ti o n ) .

D O T  S P -7 8 8 7 ,  S p e c i al  P e r m i t Au th o r i z a ti o n  to  T i tl e  4 9 ,
C o d e  o f F e d e r al  Re g u l ati o n s ,  P ar ts  1 7 1 –1 8 0 .

2 . 3 . 2  O th e r P u b l i c ati o n s .

Merriam-Webster’s Collegiate Dictionary,  1 1 th  e d i ti o n ,  M e r r i a m -
We b s te r,  I n c . ,  Springfeld,  M A,  2 0 0 3 .

2 . 4  Re fe re n c e s  fo r E x trac ts  i n  M an d ato r y S e c ti o n s .

N F PA 4 9 5 ,  Explosive Materials Code,  2 0 1 8  e d i ti o n .
N F PA 1 1 2 2 ,  Code for Model Rocketry,  2 0 1 8  e d i ti o n .
N F PA 1 1 2 4 ,  Code for the Manufacture,  Transportation,  and Stor‐

age of Fireworks and Pyrotechnic Articles,  2 0 2 2  e d i ti o n .
N F PA 1 1 2 7 ,   Code for High Power Rocketry,  2 0 1 8  e d i ti o n .

C h ap te r 3    Defnitions

3 . 1  G e n e ral .    T h e  defnitions  c o n tai n e d  i n  th i s  c h a p te r  s h a l l
a p p l y to  th e  te r m s  u s e d  i n  th i s  c o d e .  Wh e r e  te r m s  ar e  n o t
defned  i n  th i s  c h ap te r  o r  wi th i n  an o th e r  c h ap te r,  th e y s h a l l  b e
defned  u s i n g  th e i r  o r d i n ar i l y a c c e p te d  m e an i n gs  wi th i n  th e

c o n te x t i n  wh i c h  th e y ar e  u s e d .  Merriam-Webster’s Collegiate
Dictionary,  1 1 th  e d i ti o n ,  s h a l l  b e  th e  s o u r c e  fo r  th e  o r d i n ar i l y
ac c e p te d  m e an i n g .

3 . 2  N FPA Offcial  Defnitions.

3 . 2 . 1 *  Ap p ro ve d .    Ac c e p tab l e  to  th e  a u th o r i ty h avi n g  j u r i s d i c ‐
ti o n .

3 . 2 . 2 *  Au th o ri ty H avi n g J u ri s d i c ti o n  ( AH J ) .    An  o r ga n i z ati o n ,
offce,  o r  i n d i vi d u a l  r e s p o n s i b l e  fo r  e n fo r c i n g th e  r e q u i r e m e n ts

o f a  c o d e  o r  s tan d ar d ,  o r  fo r  a p p r o vi n g  e q u i p m e n t,  m ate r i al s ,
an  i n s tal l ati o n ,  o r  a  p r o c e d u r e .

3 . 2 . 3 *  C o d e .    A s ta n d ar d  th at i s  an  e x te n s i ve  c o m p i l a ti o n  o f
p r o vi s i o n s  c o ve r i n g b r o ad  s u b j e c t m atte r  o r  th a t i s  s u i ta b l e  fo r
ad o p ti o n  i n to  l a w i n d e p e n d e n tl y o f o th e r  c o d e s  an d  s tan d a r d s .

3 . 2 . 4  L ab e l e d .    E q u i p m e n t o r  m ate r i a l s  to  wh i c h  h as  b e e n
atta c h e d  a l ab e l ,  s ym b o l ,  o r  o th e r  i d e n ti fyi n g  m a r k o f an  o r g an ‐

i z ati o n  th at i s  a c c e p ta b l e  to  th e  au th o r i ty h avi n g  j u r i s d i c ti o n
an d  c o n c e r n e d  wi th  p r o d u c t e va l u ati o n ,  th at m ai n ta i n s  p e r i ‐
o d i c  i n s p e c ti o n  o f p r o d u c ti o n  o f l ab e l e d  e q u i p m e n t o r  m ate r i ‐

a l s ,  an d  b y wh o s e  l ab e l i n g th e  m an u fa c tu r e r  i n d i c ate s
c o m p l i a n c e  wi th  ap p r o p r i ate  s tan d ar d s  o r  p e r fo r m a n c e  i n  a
specifed  m an n e r.

3 . 2 . 5 *  L i s te d .    E q u i p m e n t,  m a te r i al s ,  o r  s e r vi c e s  i n c l u d e d  i n  a
l i s t p u b l i s h e d  b y an  o r g an i z a ti o n  th a t i s  a c c e p ta b l e  to  th e

a u th o r i ty h avi n g  j u r i s d i c ti o n  an d  c o n c e r n e d  wi th  e va l u ati o n  o f
p r o d u c ts  o r  s e r vi c e s ,  th at m ai n ta i n s  p e r i o d i c  i n s p e c ti o n  o f

p r o d u c ti o n  o f l i s te d  e q u i p m e n t o r  m a te r i al s  o r  p e r i o d i c  e val u a‐
ti o n  o f s e r vi c e s ,  a n d  wh o s e  l i s ti n g  s ta te s  th at e i th e r  th e  e q u i p ‐

m e n t,  m ate r i a l ,  o r  s e r vi c e  m e e ts  ap p r o p r i ate  d e s i gn a te d
s tan d ar d s  o r  h a s  b e e n  te s te d  a n d  fo u n d  s u i tab l e  fo r  a specifed

p u r p o s e .

3 . 2 . 6  S h al l .    I n d i c a te s  a m an d ato r y r e q u i r e m e n t.

3 . 2 . 7  S h o u l d .    I n d i c a te s  a  r e c o m m e n d ati o n  o r  th at wh i c h  i s
a d vi s e d  b u t n o t r e q u i r e d .

3 . 3  G e n e ral  Defnitions.

3 . 3 . 1  Ae ro  M o d e l .    An  u n m a n n e d  fying  d e vi c e  i n c l u d i n g  th e
c a te g o r y o f m o d e l  o r  h i gh -p o we r  r o c ke t a s  defned  i n  th i s

s e c ti o n .

3 . 3 . 2 *  B ar ri c ad e .    A n atu r a l  o r  artifcial  b ar r i e r  th at e ffe c ti ve l y
s c r e e n s  a m ag az i n e ,  b u i l d i n g ,  r a i l way,  o r  h i g h way fr o m  th e
e ffe c ts  o f a n  e x p l o s i o n  i n  a m a ga z i n e  o r  b u i l d i n g  c o n tai n i n g

e x p l o s i ve s .

3 . 3 . 2 . 1  Artifcial Barricade.    An  artifcial  m o u n d  o r  r e ve tte d
wal l  o f e ar th  o f a m i n i m u m  th i c kn e s s  o f 0 . 9  m  ( 3  ft) .

3 . 3 . 2 . 2  Natural Barricade.    A n a tu r al  o u td o o r  fe a tu r e ( s ) ,
s u c h  as  h i l l s  o r  tr e e s ,  wi th  a d e n s i ty suffcient to  p r e ve n t

s u r r o u n d i n g e x p o s u r e s  th a t r e q u i r e  p r o te c ti o n  fr o m  b e i n g
s e e n  fr o m  a m ag az i n e  o r  b u i l d i n g  c o n ta i n i n g e x p l o s i ve s

wh e n  th e  tr e e s  ar e  b ar e  o f l e ave s .  [ 1 1 2 4 ,  2 0 2 2 ]

3 . 3 . 2 . 3 *  Screen Barricade.    An y b a r r i e r  th a t c o n tai n s  th e
e m b e r s  an d  d e b r i s  fr o m  a fre  o r  defagration  i n  a p r o c e s s

b u i l d i n g ,  th u s  p r e ve n ti n g p r o p a ga ti o n  o f fre  to  o th e r  b u i l d ‐
i n g s  o r  ar e a s .

3 . 3 . 3  B u i l d i n g.

3 . 3 . 3 . 1 *  Inhabited Building.    A b u i l d i n g  r e gu l ar l y o c c u p i e d
i n  wh o l e  o r  p a r t as  a  h a b i tati o n  fo r  h u m a n  b e i n gs ,  o r  a n y

c h u r c h ,  s c h o o l h o u s e ,  r ai l r o ad  s tati o n ,  s to r e ,  o r  o th e r  s tr u c ‐
tu r e  wh e r e  p e o p l e  ar e  ac c u s to m e d  to  as s e m b l e ,  b u t n o t

i n c l u d i n g  a n y b u i l d i n g o r  s tr u c tu r e  o c c u p i e d  i n  c o n n e c ti o n
wi th  th e  m an u fac tu r e ,  tr a n s p o r ta ti o n ,  s to r a ge ,  o r  u s e  o f
e x p l o s i ve  m a te r i al s .  [ 4 9 5 ,  2 0 1 8 ]

3 . 3 . 3 . 2  Mixing Building.    An y b u i l d i n g  u s e d  p r i m a r i l y fo r
m i x i n g a n d  b l e n d i n g o f p r o p e l l an t,  d e l a y,  o r  e j e c ti o n
c o m p o s i ti o n s .

3 . 3 . 3 . 3  Nonprocess Building.    An y offce  b u i l d i n g,  war e ‐
h o u s e ,  o r  o th e r  b u i l d i n g  l o c a te d  i n  a r o c ke t m o to r  p l an t
wh e r e  n o  e x p l o s i ve s  ar e  p r o c e s s e d  o r  s to r e d .

3 . 3 . 3 . 4  Process Building.    An y b u i l d i n g  i n  wh i c h  p r o p e l l an t,
d e l a y c o m p o s i ti o n ,  o r  e j e c ti o n  c o m p o s i ti o n  i s  m i x e d ,
p r e s s e d ,  o r  modifed  i n  an y m an n e r,  o r  i n  wh i c h  an y modif‐
cation  i s  m ad e  to  th e  m o d e l  o r  h i g h -p o we r  r o c ke t m o to r

p r i o r  to  i ts  c o m p l e te d  fo r m ,  e x c l u d i n g  i n te r i m  s to r ag e ,
l ab e l i n g ,  o r  p ac ka gi n g o f th e  c o m p l e te d  m o to r  i n  c o n s u m e r

p ac kag i n g  o r  i n  a c o n ta i n e r  ac c e p tab l e  to  th e  D e p ar tm e n t
o f Tr a n s p o r ta ti o n .

3 . 3 . 3 . 5  Storage Building.    An y b u i l d i n g  o r  s tr u c tu r e  i n  th e
r o c ke t m o to r  p l a n t i n  wh i c h  m o d e l  r o c ke t m o to r s  o r  h i gh -

p o we r  r o c ke t m o to r s  i n  a n y s tate  o f p r o c e s s i n g o r  fnished
m o d e l  r o c ke t m o to r s  o r  h i g h -p o we r  r o c ke t m o to r s  a r e

s to r e d ,  b u t i n  wh i c h  n o  p r o c e s s i n g o r  m an u fa c tu r i n g i s
ac tu al l y p e r fo r m e d .

3 . 3 . 4  Certifed.    Ap p r o ve d  o r  e n d o r s e d  au th o r i tati ve l y.
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3 . 3 . 5 *  Certifed  M o to r.    A c o m m e r c i al l y m ad e  r o c ke t m o to r
th a t h a s  b e e n  te s te d  b y a  r e c o g n i z e d  te s ti n g  o r g an i z a ti o n  th a t i s
ac c e p tab l e  to  th e  au th o r i ty h a vi n g j u r i s d i c ti o n  an d  fo u n d  to
m e e t th e  r e q u i r e m e n ts  s e t fo r th  i n  th i s  c o d e .

3 . 3 . 6 *  Certifed  U s e r.    An  i n d i vi d u a l ,  a  d i s tr i b u to r,  o r  a s e l l e r
wh o  h a s  b e e n  te s te d  o r  o th e r wi s e  e x am i n e d  b y a r e c o g n i z e d
o r g an i z a ti o n  th a t i s  ac c e p tab l e  to  th e  a u th o r i ty h a vi n g j u r i s d i c ‐
ti o n  an d  fo u n d  to  b e  qualifed  to  p u r c h a s e ,  p o s s e s s ,  o r  u s e
h i gh - p o we r  r o c ke t m o to r s .

3 . 3 . 7  C o m m e rc i al  M an u fac ture r.    An y i n d i vi d u a l ,  frm,  p a r t‐
n e r s h i p ,  j o i n t ve n tu r e ,  c o r p o r ati o n ,  o r  o th e r  b u s i n e s s  e n ti ty
e n ga ge d  i n  r e s e a r c h ,  d e ve l o p m e n t,  p r o d u c ti o n ,  p r e p a r ati o n ,
te s ti n g ,  m ai n te n a n c e ,  o r  s u p p l y o f r o c ke ts ,  r o c ke t m o to r s ,
ro c ke t p r o p e l l an t c h e m i c al s ,  r o c ke t p r o p e l l a n t,  d e l a y o r  e j e c ‐
ti o n  m o d u l e s ,  o r  r o c ke t c o m p o n e n ts  o r  p a r ts .  [ 1 1 2 2 ,  2 0 1 8 ]

3 . 3 . 8  C o m p o s i ti o n .

3 . 3 . 8 . 1  Delay Composition.    A c h e m i c a l  m i x tu r e  th at,  u p o n
b u r n i n g  a n d  wi th o u t e x p l o s i o n ,  i s  u s e d  to  p r o vi d e  a d e l a y

b e twe e n  th e  th r u s t an d  e j e c ti o n  p h as e s .

3 . 3 . 8 . 2  Ejection Composition.    A c h e m i c a l  m i x tu r e  th at,  u p o n
b u r n i n g ,  p r o d u c e s  a  b u r s t o f ga s  fo r  d e p l o yi n g  r e c o ve r y

d e vi c e s .

3 . 3 . 8 . 3  Propellant Composition.    A c h e m i c al  m i x tu r e  th at,
u p o n  b u r n i n g,  p r o d u c e s  th r u s t to  p r o p e l  a  r e c o ve r ab l e  a e r o

m o d e l .

3 . 3 . 9 *  E x p l o s i ve .    An y c h e m i c a l  c o m p o u n d ,  m i x tu r e ,  o r
d e vi c e ,  th e  p r i m a r y o r  c o m m o n  p u r p o s e  o f wh i c h  i s  to  fu n c ti o n
b y e x p l o s i o n .  [ 4 9 5 ,  2 0 1 8 ]

3 . 3 . 9 . 1  Low Explosive.    E x p l o s i ve  m a te r i al s  th a t c an  b e
c a u s e d  to  defagrate  wh e n  confned.

3 . 3 . 1 0  Fac i l i ty.    Al l  l an d  a n d  b u i l d i n g s ,  i n c l u d i n g  th e  r o c ke t
m o to r  p l an t,  c o n s ti tu ti n g a m o d e l  o r  h i g h -p o we r  r o c ke t m o to r
m a n u fac tu r i n g  o p e r ati o n .

3 . 3 . 1 1  Fl i gh t C yl i n d e r.    A h i g h -p r e s s u r e  c o n tai n e r  u s e d  i n  a
h yb r i d  r o c ke t m o to r  s ys te m  to  c o n tai n  p r e s s u r i z e d  l i q u i d  o r
gas .  [ 1 1 2 7 ,  2 0 1 8 ]

3 . 3 . 1 1 . 1  Sealed Flight Cylinder.    A fight c yl i n d e r  u s e d  i n  a
h yb r i d  r o c ke t m o to r  s ys te m  i n to  wh i c h  a  p r e s s u r i z e d  l i q u i d
o r  g as  c an  b e  l o a d e d  p r i o r  to  l au n c h  an d  s to r e d  fo r  a n
indefnite  p e r i o d .

3 . 3 . 1 1 . 2  Vented Flight Cylinder.    A fight c yl i n d e r  u s e d  i n  a
h yb r i d  r o c ke t m o to r  s ys te m  th at c o n ti n u o u s l y ve n ts  a  p r e s ‐

s u r i z e d  l i q u i d  o r  ga s  to  th e  atm o s p h e r e  d u r i n g  th e  m o to r  fll
an d  i gn i ti o n  p r o c e d u r e s .

3 . 3 . 1 2  H i gh way.    An y p u b l i c  s tr e e t,  p u b l i c  al l e y,  o r  p u b l i c  r o ad
i n c l u d i n g  a p r i va te l y fnanced,  c o n s tr u c te d ,  o r  m ai n ta i n e d  r o ad
th at i s  r e gu l a r l y a n d  o p e n l y tr ave l e d  b y th e  ge n e r a l  p u b l i c .

3 . 3 . 1 3  M agaz i n e .    A b u i l d i n g o r  s tr u c tu r e ,  o th e r  th an  an
e x p l o s i ve s  m a n u fac tu r i n g  b u i l d i n g,  a p p r o ve d  fo r  th e  s to r ag e  o f
e x p l o s i ve  m a te r i al s .  [ 1 1 2 4 ,  2 0 2 2 ]

3 . 3 . 1 4 *  M an u fac ture .    T h e  p r e p a r ati o n  o f p r o p e l l an t,  d e l ay,
an d  e j e c ti o n  c o m p o s i ti o n s  an d  th e  l o a d i n g a n d  a s s e m b l y o f
m o d e l  o r  h i g h -p o we r  r o c ke t m o to r s  an d  i g n i te r s  a n d  an y o th e r
al te r ati o n  o f th e i r  p yr o te c h n i c  c o m p o n e n ts .

3 . 3 . 1 5  M o d e l  Ro c k e t E n gi n e .    S e e  3 . 3 . 2 4 ,  Ro c ke t M o to r.

3 . 3 . 1 6  M o d u l e .    A p yr o te c h n i c  c o m p o n e n t o f a  h yb r i d  o r
r e l o ad a b l e  r o c ke t m o to r  i n  wh i c h  i ts  c h e m i c a l  c o m p o s i ti o n  i s

p r e l o a d e d  i n to  a fnished  a s s e m b l y th at d o e s  n o t n e c e s s i tate
m i x i n g o f i n gr e d i e n ts  b y th e  u s e r.

3 . 3 . 1 7  M o to r- Re l o ad i n g Ki t.    A p ac ka ge  d e s i gn e d  an d
p r o d u c e d  b y a  c o m m e r c i al  m an u fa c tu r e r  th at c o n tai n s  al l  th e
c o m p o n e n ts  a n d  p ar ts  n e c e s s ar y to  r e l o ad  a n d  r e u s e  a r e l o ad a‐

b l e  m o d e l  o r  h i gh - p o we r  r o c ke t m o to r  c as i n g.

3 . 3 . 1 8  P e rs o n .    An y i n d i vi d u al ,  frm,  c o p a r tn e r s h i p ,  c o r p o r a‐
ti o n ,  c o m p a n y,  a s s o c i a ti o n ,  o r  j o i n t-s to c k as s o c i ati o n ,  i n c l u d i n g

a n y tr u s te e ,  r e c e i ve r,  as s i g n e e ,  o r  p e r s o n a l  r e p r e s e n ta ti ve
th e r e o f.

3 . 3 . 1 9  P ro d u c ti o n  L o t.    A u n i q u e l y identifable  gr o u p  o f s o l i d -
p r o p e l l an t m o d e l  o r  h i gh - p o we r  r o c ke t m o to r s ,  m o to r-

r e l o ad i n g  ki ts ,  o r  p yr o te c h n i c  m o d u l e ( s )  p o s s e s s i n g th e  s a m e
c h a r ac te r i s ti c s  r e s u l ti n g fr o m  p r o d u c ti o n  u n d e r  c o m m o n
m a n u fac tu r i n g  c o n d i ti o n s  u s i n g  th e  s am e  b a tc h  o f m ate r i a l s .

3 . 3 . 2 0  P ro p e l l an t.    T h e  m ate r i al ( s )  u ti l i z e d  i n  a  m o d e l  o r
h i gh - p o we r  r o c ke t m o to r  th at p r o d u c e s  th r u s t b y th e  d i s c h a r ge

o f a wo r ki n g  fuid  g e n e r ate d  b y c o m b u s ti o n ,  d e c o m p o s i ti o n ,
c h a n ge  o f s tate ,  o r  o th e r  o p e r ati o n  o f s u c h  m a te r i al  c o n ta i n e d ,
c a r r i e d ,  o r  s to r e d  wi th i n  th e  m o d e l  o r  h i g h -p o we r  r o c ke t

m o to r.

3 . 3 . 2 1  P u b l i c  C o n ve yan c e .    An y r ai l r o ad  c ar,  s tr e e t c ar,  fe r r y,
c a b ,  b u s ,  ai r p l a n e ,  o r  o th e r  ve h i c l e  th at c ar r i e s  p a s s e n g e r s  fo r

h i r e .

3 . 3 . 2 2  Rai l way.    An y s te am ,  e l e c tr i c ,  d i e s e l -e l e c tr i c ,  o r  o th e r
r a i l r o a d  o r  r ai l way th a t c ar r i e s  p as s e n ge r s  fo r  h i r e  o n  th e  p ar ti c ‐
u l a r  l i n e  o r  b r a n c h  i n  th e  vi c i n i ty o f a  r o c ke t m o to r  p l an t o r
s to r ag e  fac i l i ty.

3 . 3 . 2 3  Ro c k e t E n gi n e .    S e e  3 . 3 . 2 4 ,  Ro c ke t M o to r.

3 . 3 . 2 4 *  Ro c ke t M o to r.    A d e vi c e  c o n ta i n i n g p r o p e l l an t th a t
p r o vi d e s  th e  fo r c e  o r  th r u s t to  c a u s e  a r o c ke t to  m o ve .  [ 1 1 2 2 ,

2 0 1 8 ]

3 . 3 . 2 4 . 1  Composite Propellant Rocket Motor.    An y d e vi c e  a s
defned  u n d e r  r o c ke t m o to r  th at u ti l i z e s  a p r o p e l l a n t c h ar g e
c o n s i s ti n g  p r i m ar i l y o f an  i n o r g an i c  o x i d i z e r  d i s p e r s e d  i n  a

c a r b o n a c e o u s  p o l ym e r i c  b i n d e r.

3 . 3 . 2 4 . 2  High-Power Rocket Motor.    A r o c ke t m o to r  th at h a s
n o  m o r e  th a n  4 0 , 9 6 0  N - s e c  ( 9 2 0 9  l b -s e c )  o f to ta l  i m p u l s e ,

an d  th a t d o e s  n o t o th e r wi s e  m e e t al l  th e  r e q u i r e m e n ts  fo r  a
m o d e l  r o c ke t m o to r  s e t fo r th  i n  th i s  c o d e .

3 . 3 . 2 4 . 3  Hybrid Rocket Motor.    A r o c ke t m o to r  i n  wh i c h  o n e
o r  m o r e  o f th e  fu e l s  e x i s t i n  a  p h ys i c al  s tate  ( s o l i d ,  l i q u i d ,  o r
ga s e o u s )  d i ffe r e n t th an  th e  o x i d i z e r  an d  th at d e r i ve s  i ts

fo r c e  o r  th r u s t fr o m  th e  c o m b i n a ti o n  th e r e o f.

3 . 3 . 2 4 . 4  Model Rocket Motor.    A s o l i d -p r o p e l l an t r o c ke t
m o to r  th a t h a s  a to ta l  i m p u l s e  o f n o  g r e ate r  th a n  1 6 0  N -s e c

( 3 6  l b -s e c ) ,  an  a ve r a ge  th r u s t o f n o  gr e a te r  th an  8 0  N
( 1 8  l b f) ,  an d  th at o th e r wi s e  m e e ts  th e  o th e r  r e q u i r e m e n ts
s e t fo r th  i n  th i s  c o d e .

3 . 3 . 2 4 . 5  Reloadable Motor System.    A c o m b i n ati o n  o f a
r e l o ad ab l e  r o c ke t m o to r  c a s i n g a n d  a m o to r-r e l o a d i n g  ki t
th a t ar e  d e s i gn e d  to  b e  u s e d  to g e th e r  a s  a  s ys te m .

3 . 3 . 2 4 . 6  Reloadable Rocket Motor.    A r o c ke t m o to r  th a t h a s
b e e n  d e s i gn e d  a n d  m an u fac tu r e d  s o  th at th e  u s e r  c an  l o ad ,
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r e l o ad ,  a n d  r e u s e  th e  p r e s s u r e -c o n tai n i n g  b o d y o r  c a s i n g
u s i n g  th e  p a r ts  an d  c o m p o n e n ts  o f a m o to r- r e l o ad i n g  ki t.

3 . 3 . 2 4 . 7  Solid-Propellant Rocket Motor.    A r o c ke t m o to r  th a t
c o n tai n s  a  fu e l  a n d  an  o x i d i z e r  i n  s o l i d  fo r m  an d  wh o s e
fo r c e  o r  th r u s t i s  p r o d u c e d  b y th e  c o m b u s ti o n  o f th e  fu e l
an d  o x i d i z e r.  [ 1 1 2 2 ,  2 0 1 8 ]

3 . 3 . 2 5  Ro c k e t M o to r P l an t.    Al l  l a n d  a n d  b u i l d i n gs  th e r e o n
u s e d  fo r  th e  m an u fac tu r e  o r  p r o c e s s i n g o f p r o p e l l an ts  an d

m o d e l  r o c ke t o r  h i g h -p o we r  m o to r s ,  i n c l u d i n g  s to r a ge  b u i l d ‐
i n gs  wi th  o r  i n  c o n n e c ti o n  wi th  p l an t o p e r ati o n .

3 . 3 . 2 6  Ro c k e t P ro p e l l an t.    S e e  3 . 3 . 2 0 ,  P r o p e l l an t.

3 . 3 . 2 7  Ware h o us e .    An y b u i l d i n g  o r  s tr u c tu r e  u s e d  e x c l u s i ve l y
fo r  th e  s to r a ge  o f m ate r i a l s  th at ar e  n o t u s e d  to  m an u fa c tu r e
m o d e l  r o c ke t m o to r s  o r  h i g h -p o we r  r o c ke t m o to r s .

C h ap te r 4    M an u fac tu ri n g O p e rati o n s  fo r Ro c k e t M o to rs

4 . 1  B as i c  Re q u i re m e n ts .

4 . 1 . 1    T h i s  c h ap te r  s h a l l  o n l y ap p l y to  th e  m a n u fac tu r e  o f an y
s o l i d - p r o p e l l an t r o c ke t m o to r  o r  m o to r- r e l o ad i n g  ki t.

4 . 1 . 2    T h e  m a n u fac tu r e  o f an y r o c ke t m o to r  s h al l  b e  p r o h i b i ‐
te d  i n  an y r e s i d e n c e  o r  d we l l i n g,  o r  i n  an y i n h ab i te d  b u i l d i n g

i n  an  a r e a z o n e d  as  r e s i d e n ti al  b y th e  l o c a l  b u i l d i n g  au th o r i ty
an d  b u i l d i n g  c o d e s  i n  e ffe c t.

4 . 1 . 3    T h e  m an u fa c tu r e r  o f an y r o c ke t m o to r  s h a l l  b e  i n
c o m p l i a n c e  wi th  2 9  C F R 1 9 1 0 . 1 1 9 .

4 . 2  P e r m i t Re q u i re m e n ts .

4 . 2 . 1    An y p e r s o n  e n g ag e d  i n  th e  m an u fac tu r e  o f r o c ke t
m o to r s ,  m o to r-r e l o a d i n g  ki ts ,  o r  p yr o te c h n i c  m o d u l e s  s h a l l
p o s s e s s  a fe d e r al  l i c e n s e  o r  p e r m i t,  a s  r e q u i r e d  b y 1 8  U S C

C h ap te r  4 0  T i tl e  X I ,  Re g u l ati o n  o f E x p l o s i ve s ,  o f th e  C r i m e
C o n tr o l  Ac t o f 1 9 7 0  a n d  s h al l  c o m p l y wi th  a l l  ap p l i c ab l e  s tate
an d  l o c a l  l a ws  a n d  r e g u l a ti o n s .

4 . 2 . 1 . 1    C o p i e s  o f al l  r e q u i r e d  l i c e n s e s  an d  p e r m i ts  s h al l  b e
p o s te d  a t e a c h  r o c ke t m o to r  p l a n t.

4 . 2 . 1 . 2    L i c e n s e  an d  p e r m i t h o l d e r s  s h al l  take  r e as o n ab l e
p r e c au ti o n  to  p r o te c t l i c e n s e s  an d  p e r m i ts  fr o m  l o s s ,  th e ft,

d e fa c e m e n t,  d e s tr u c ti o n ,  o r  u n a u th o r i z e d  d u p l i c a ti o n .  An y
s u c h  o c c u r r e n c e  s h a l l  b e  r e p o r te d  i m m e d i ate l y to  th e  i s s u i n g
au th o r i ty.

4 . 2 . 1 . 3    L i c e n s e s  o r  p e r m i ts  s h a l l  n o t b e  r e a s s i gn e d  o r  tr an s fe r ‐
r e d .

4 . 2 . 2    T h e  i s s u i n g  au th o r i ty s h al l  b e  notifed  wh e n  r e q u i r e d  o f
an y c h an g e  o f b u s i n e s s  n a m e ,  c o n tr o l l i n g  o wn e r s h i p ,  o r

a d d r e s s .

4 . 3  Re c o rd k e e p i n g an d  Re p o r ti n g.

4 . 3 . 1    Re c o r d s  s h al l  b e  m ai n ta i n e d  i n  ac c o r d an c e  wi th  2 7  C F R
5 5 5 .

4 . 3 . 2    T h e  l o s s ,  th e ft,  o r  u n l awfu l  r e m o val  o f e x p l o s i ve  m ate r i ‐
a l s  s h al l  b e  r e p o r te d  i m m e d i a te l y to  th e  ap p r o p r i ate  offcer  o f

th e  B u r e au  o f Al c o h o l ,  To b a c c o ,  F i r e ar m s ,  an d  E x p l o s i ve s ,  U . S .
D e p a r tm e n t o f th e  Tr e as u r y,  a n d  to  l o c a l  l a w e n fo r c e m e n t

a u th o r i ti e s .

4 . 4  Ap p l i c ab i l i ty.    Al l  r o c ke t m o to r  p l a n ts  th at m an u fa c tu r e
b l ac k p o wd e r –b as e d  m o to r s  s h al l  m e e t th e  r e q u i r e m e n ts  o f

C h ap te r  4 .

4 . 5  S i te  S e c u ri ty.

4 . 5 . 1 *    T h e  r o c ke t m o to r  p l a n t s h al l  b e  c o m p l e te l y s u r r o u n d e d
b y a fe n c e  o r  e q u i val e n t b ar r i e r  c a p a b l e  o f d e te r r i n g  e n tr y b y
u n au th o r i z e d  p e r s o n s .

4 . 5 . 2    Al l  o p e n i n g s  i n  th e  fe n c e  s h al l  h ave  g ate s  th at s h al l  b e
ke p t c l o s e d  a n d  s e c u r e l y l o c ke d  at a l l  ti m e s  wh e n  th e  p l an t i s

n o t i n  o p e r ati o n .

4 . 5 . 3    C o n s p i c u o u s  s i gn s  th at r e ad  WARN I N G — N O  S M O K‐
I N G — N O  T RE S PAS S I N G  o r  o th e r  s i g n ag e  as  r e q u i r e d  b y th e

au th o r i ty h a vi n g j u r i s d i c ti o n  s h a l l  b e  p o s te d  a t th e  e n tr a n c e ( s )
an d  a l o n g th e  fe n c e  o r  b a r r i e r.

4 . 5 . 4    O n l y au th o r i z e d  e m p l o ye e s  o r  r e p r e s e n tati ve s  o f fe d e r al ,
s tate ,  o r  l o c al  ag e n c i e s  h a vi n g j u r i s d i c ti o n  o ve r  th e  p l an t s h a l l

b e  p e r m i tte d  i n s i d e  th e  p l a n t wi th o u t s p e c i a l  p e r m i s s i o n  o f th e
p e r s o n  i n  c h a r ge .

4 . 6  S e p arati o n  D i s tan c e s .

4 . 6 . 1    P r o c e s s  b u i l d i n gs  s h al l  b e  s e p ar ate d  fr o m  o th e r  i n h ab i ‐
te d  b u i l d i n g s ,  p a s s e n g e r  r ai l ways ,  a n d  p u b l i c  h i g h ways  i n
ac c o r d an c e  wi th  th e  d i s ta n c e s  specifed  i n  Tab l e  4 . 6 . 1 .

Tab l e  4 . 6 . 1  M i n i m um  S e p arati o n  D i s tan c e s  o f P ro c e s s
B u i l d i n gs  fro m  I n h ab i te d  B ui l d i n gs ,  Rai l ways ,  an d  H i gh ways

N e t We i gh t o f
Ro c k e t M o to r

C o m p o s i ti o n a  

D i s tan c e  fro m
I n h ab i te d

B u i l d i n gs b , c  

D i s tan c e  fro m
Rai l ways  an d

H i gh ways b , c

k g l b  m ft  m ft

4 5 . 3 6 1 0 0 6 0 . 9 6 2 0 0 6 0 . 9 6 2 0 0
9 0 . 7 0 2 0 0 6 0 . 9 6 2 0 0 6 0 . 9 6 2 0 0

1 8 1 . 4 0 4 0 0 6 0 . 9 6 2 0 0 6 0 . 9 6 2 0 0
2 7 2 . 2 0 6 0 0 6 3 . 4 0 2 0 8 6 0 . 9 6 2 0 0
3 6 2 . 9 0 8 0 0 7 6 . 8 0 2 5 2 6 0 . 9 6 2 0 0
4 5 3 . 6 0 1 0 0 0 8 9 . 0 0 2 9 2 6 0 . 9 6 2 0 0

N o te :  T h i s  ta b l e  d o e s  n o t a p p l y to  s e p a r a ti o n  d i s ta n c e s  fo r  m a g a z i n e s
c o n ta i n i n g  1 . 4  o r  1 . 3  e x p l o s i ve s .
a N e t c o m b i n e d  we i g h t o f a l l  p r o p e l l an t,  d e l a y,  a n d  e j e c ti o n  c o m p o s i ‐

ti o n  o n l y.
b  S e e  C h a p te r  3  fo r  defnitions  o f railway,  highway,  a n d  inhabited build‐

ing.
c  Al l  d i s tan c e s  i n  th i s  tab l e  ar e  to  b e  a p p l i e d  wi th  o r  wi th o u t b a r r i c a d e s

o r  s c r e e n -typ e  b ar r i c a d e s .

4 . 6 . 2    P r o c e s s  b u i l d i n gs  s h al l  b e  s e p ar ate d  fr o m  n o n p r o c e s s
b u i l d i n g s  b y th e  d i s ta n c e s  specifed  i n  Tab l e  4 . 6 . 2 .

4 . 6 . 3    M a ga z i n e s  s h al l  b e  s e p ar ate d  fr o m  b o th  p r o c e s s  an d
n o n p r o c e s s  b u i l d i n gs  b y th e  d i s tan c e s  specifed  i n  Tab l e  4 . 6 . 2 .

4 . 7  P ro c e s s  B u i l d i n g C o n s tr u c ti o n .

4 . 7 . 1 *    T h e  i n te r i o r  s u r fac e s  o f wal l s  an d  c e i l i n g s  s h al l  b e
s m o o th .

4 . 7 . 1 . 1    I n te r i o r  fnish  s h al l  b e  o f n o n c o m b u s ti b l e  o r  l i m i te d -
c o m b u s ti b l e  m ate r i a l s .
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4 . 7 . 1 . 2    M a te r i al s  u s e d  fo r  defagration  ve n t c l o s u r e s  s h al l  n o t
b e  r e q u i r e d  to  b e  o f n o n c o m b u s ti b l e  o r  l i m i te d -c o m b u s ti b l e
m a te r i al s .

4 . 7 . 2    H o r i z o n tal  l e d ge s  a n d  s u r fa c e s  o n  wh i c h  d u s t c an  s e ttl e
an d  a c c u m u l a te  s h al l  b e  m i n i m i z e d .

4 . 7 . 3    F l o o r s  an d  wo r k s u r fac e s  s h al l  n o t h ave  c r ac ks  o r  c r e vi ‐
c e s  i n  wh i c h  p r o p e l l an t,  d e l ay,  o r  e j e c ti o n  c o m p o s i ti o n  c a n
l o d g e .

4 . 7 . 4 *    F l o o r  a n d  wo r k s u r fa c e s  i n  m i x i n g ar e a s ,  p r o c e s s i n g
ar e as ,  a n d  p r e s s i n g  b u i l d i n g s  s h al l  b e  n o n s p ar ki n g  a n d  s h a l l
u ti l i z e  m e th o d s  an d  m ate r i al s  to  c o n tr o l  th e  b u i l d u p  an d
d i s c h ar g e  o f e l e c tr o s tati c  e n e r g y.

4 . 8  M e an s  o f E gre s s .    M e a n s  o f e gr e s s  i n  a l l  b u i l d i n g s  s h a l l
c o m p l y wi th  ap p l i c a b l e  r e q u i r e m e n ts  o f N F PA 1 01 .  M e a n s  o f
e g r e s s  i n  p r o c e s s  b u i l d i n g s  al s o  s h al l  c o m p l y wi th  th e  fo l l o wi n g
r e q u i r e m e n ts :

( 1 ) F r o m  e ve r y p o i n t i n  e ve r y u n d i vi d e d  foor  ar e a  o f m o r e
th an  9  m 2  ( 1 0 0  ft2 ) ,  th e r e  s h al l  b e  at l e as t two  r e m o te l y

l o c a te d  m e a n s  o f e gr e s s .
( 2 ) Wh e r e  p r o c e s s  b u i l d i n gs  a r e  d i vi d e d  i n to  r o o m s ,  th e r e

s h a l l  b e  at l e a s t two  m e a n s  o f e s c ap e  fr o m  e ac h  r o o m  o f
m o r e  th an  9  m 2  ( 1 0 0  ft2 ) .

( 3 ) To i l e t r o o m s  s h a l l  b e  p e r m i tte d  to  h ave  o n l y o n e  m e a n s
o f e g r e s s ,  p r o vi d e d  th e  m e a n s  o f e g r e s s  i s  l o c a te d  awa y

fr o m  o r  s h i e l d e d  fr o m  p r o c e s s  ar e a s .
( 4 ) An  u n o b s tr u c te d  m e a n s  o f e gr e s s  s h al l  b e  l o c a te d  s o  th at

e ve r y p o i n t wi th i n  th e  r o o m  o r  u n d i vi d e d  foor  ar e a i s
wi th i n  7 . 6  m  ( 2 5  ft)  o f a m e an s  o f e g r e s s .

( 5 ) T h e  r o u te s  to  th e  e x i ts  s h al l  b e  d i r e c t an d  a vo i d  c i r c u i to u s
p ath s .

Tab l e  4 . 6 . 2  M i n i m u m  S e p arati o n  D i s tan c e s  at Ro c k e t M o to r
M an u fac tu ri n g P l an ts

N e t We i gh t o f L o w
E x p l o s i ve s  

D i s tan c e  o f
M agaz i n e  fro m

P ro c e s s
B u i l d i n gs  an d

N o n p ro c e s s

B ui l d i n gs a, b  

D i s tan c e  B e twe e n
P ro c e s s  B u i l d i n gs

an d  N o n p ro c e s s

B u i l d i n gs a, b

kg l b  m ft  m ft

4 5 . 3 6 1 0 0 9 . 1 4 3 0 9 . 1 4 3 0
9 0 . 7 0 2 0 0 1 0 . 6 7 3 5 1 0 . 6 7 3 5

1 8 1 . 4 0 4 0 0 1 3 . 4 1 4 4 1 3 . 4 1 4 4
2 7 2 . 2 0 6 0 0 1 5 . 5 4 5 1 1 5 . 5 4 5 1
3 6 2 . 9 0 8 0 0 1 7 . 0 7 5 6 1 7 . 0 7 5 6
4 5 3 . 6 0 1 0 0 0 1 8 . 3 0 6 0 1 8 . 3 0 6 0
9 0 7 . 2 0 2 0 0 0 2 3 . 2 0 7 6 2 3 . 2 0 7 6

1 3 6 0 . 8 0 3 0 0 0 2 6 . 5 0 8 7 2 6 . 5 0 8 7

N o te :  F o r  th e  p u r p o s e s  o f a p p l yi n g  s e p a r a ti o n  d i s ta n c e s  i n  Tab l e  4 . 6 . 2 ,
p r o c e s s  b u i l d i n g s  i n c l u d e  m i x i n g  b u i l d i n g s  o r  a n y b u i l d i n g s  i n  wh i c h
p r o p e l l a n t,  p yr o te c h n i c ,  o r  e x p l o s i ve  c o m p o s i ti o n s  a r e  p r e s s e d  o r
o th e r wi s e  p r e p a r e d  fo r  fnishing  a n d  a s s e m b l i n g .  N o n p r o c e s s  b u i l d i n g s
ar e  offce  b u i l d i n g s ,  wa r e h o u s e s ,  an d  o th e r  fa c i l i ty b u i l d i n g s  wh e r e  n o
p r o p e l l a n t,  d e l a y,  o r  e x p l o s i ve  c o m p o s i ti o n s  ar e  p r o c e s s e d .

a  D i s ta n c e s  ap p l y wi th  o r  wi th o u t b a r r i c a d e s  o r  s c r e e n - typ e  b a r r i c a d e s .
b  D i s ta n c e s  i n c l u d e  th o s e  b e twe e n  m a g a z i n e s ,  b e twe e n  a  m a g a z i n e  an d

a p r o c e s s  b u i l d i n g ,  an d  b e twe e n  a m ag az i n e  a n d  a  n o n p r o c e s s
b u i l d i n g .

( 6 ) E x i t d o o r s  s h al l  o p e n  o u twa r d  an d  s h al l  b e  c ap ab l e  o f
b e i n g p r e s s u r e  a c tu ate d  fr o m  th e  i n s i d e .

( 7 ) Wo r ks ta ti o n s  s h al l  b e  p l a c e d  to  fac i l i tate  e g r e s s .

4 . 9  H e at,  L i gh t,  an d  E l e c tri c al  E q ui p m e n t.

4 . 9 . 1    S to ve s ,  o p e n  fames,  a n d  p o r tab l e  e l e c tr i c  h e a te r s  s h a l l
b e  p r o h i b i te d  i n  an y m an u fac tu r i n g r o o m  o r  ar e a wh e r e
p r o p e l l an t,  d e l a y,  o r  e j e c ti o n  c o m p o s i ti o n  o r  fammable  m a te r i ‐
al s  ar e  p r e s e n t.

4 . 9 . 2    H e ati n g  s h al l  b e  p r o vi d e d  b y s te am ,  h o t wate r,  o r  i n d i ‐
r e c t h o t a i r  r a d i a to r s ,  o r  an y o th e r  m e an s  ac c e p tab l e  to  th e
au th o r i ty h avi n g  j u r i s d i c ti o n .

4 . 9 . 2 . 1    U n i t h e ate r s  l o c ate d  i n  r o o m s  wh e r e  p r o p e l l an t,  d e l ay,
o r  e j e c ti o n  c o m p o s i ti o n  o r  fammable  m ate r i al s  ar e  b e i n g
p r o c e s s e d  o r  s to r e d  s h a l l  b e  e q u i p p e d  wi th  m o to r s  an d  e l e c tr i ‐
c a l  d e vi c e s  i n  ac c o r d a n c e  wi th  Ar ti c l e  5 0 0 ,  NFPA 70.

4 . 9 . 2 . 2    B u i l d i n g s  o r  r o o m s  th a t ar e  u s e d  o n l y fo r  s tati c  m o to r
te s ts  s h al l  n o t h ave  to  b e  e q u i p p e d  wi th  m o to r s  a n d  e l e c tr i c al
d e vi c e s  i n  a c c o r d an c e  wi th  NFPA 70.

4 . 9 . 3    Al l  wi r i n g,  s wi tc h e s ,  an d  e l e c tr i c al  fxtures  i n  r o o m s
wh e r e  p r o p e l l an t,  d e l ay,  o r  e j e c ti o n  c o m p o s i ti o n  o r  fammable
m a te r i al s  a r e  b e i n g p r o c e s s e d  o r  s to r e d  s h a l l  c o m p l y wi th
NFPA 70.

4 . 9 . 3 . 1    Te m p o r ar y o r  l o o s e  e l e c tr i c al  wi r i n g  s h a l l  n o t b e  u s e d .

Δ 4 . 9 . 3 . 2    Wh e r e  te m p o r a r y l i g h ti n g i s  n e c e s s a r y wi th i n  a  m ag a‐
z i n e ,  e l e c tr i c  s afe ty fashlights,  e l e c tr i c  s afe ty l an te r n s ,  o r  c h e m ‐
i l u m i n e s c e n t l i gh ti n g  s h a l l  b e  u s e d .

N 4 . 9 . 3 . 3    L i s te d  p o r tab l e  l i gh ti n g  e q u i p m e n t s h al l  b e  p e r m i tte d
to  b e  u s e d  d u r i n g r e p a i r  o p e r a ti o n s ,  p r o vi d e d  th e  ar e a  h a s
b e e n  c l e a r e d  o f al l  p r o p e l l an t m a te r i al s  an d  a l l  d u s t o r  r e s i d u e
h as  b e e n  r e m o ve d  b y was h i n g.

4 . 9 . 3 . 4    Al l  p r e s s e s  an d  o th e r  m e c h a n i c al  d e vi c e s  s h al l  b e  e l e c ‐
tr i c a l l y b o n d e d  a n d  gr o u n d e d .

4 . 9 . 4    Al l  artifcial  l i gh ti n g  s h a l l  b e  e l e c tr i c al l y p o we r e d .

4 . 1 0  M ax i m u m  N u m b e r o f O c c u p an ts  an d  M ax i m u m  Q u an ti ty
L i m i tati o n s .

4 . 1 0 . 1    Wi th  th e  e x c e p ti o n  o f te m p o r a r i l y au th o r i z e d  p e r s o n s ,
th e  n u m b e r  o f o c c u p a n ts  i n  e ac h  m a ga z i n e  o r  p r o c e s s  b u i l d i n g
s h a l l  n o t e x c e e d  th e  n u m b e r  r e q u i r e d  fo r  th e  specifc  o p e r a‐
ti o n s  ta ki n g p l a c e .  L a b e l i n g  o r  p ac kag i n g  o f c o m p l e te  m o d e l
an d  h i g h -p o we r  r o c ke t m o to r s  s h a l l  n o t b e  c o n s i d e r e d  a  p r o c ‐
e s s .

4 . 1 0 . 1 . 1    T h e  m ax i m u m  n u m b e r  o f o c c u p a n ts  p e r m i tte d  i n
e ac h  m a ga z i n e  o r  p r o c e s s  b u i l d i n g  s h al l  b e  p o s te d  i n  a  c o n s p i c ‐
u o u s  l o c ati o n  a t al l  e n tr an c e s .  L ab e l i n g  o r  p a c kag i n g  o f
c o m p l e te d  m o d e l  an d  h i g h -p o we r  r o c ke t m o to r s  s h a l l  n o t b e
c o n s i d e r e d  a p r o c e s s .

4 . 1 0 . 2    N o  m o r e  th an  2 2 7  kg  ( 5 0 0  l b )  o f th e  c o m b i n e d  we i g h t
o f p r o p e l l a n t,  d e l a y,  an d  e j e c ti o n  c o m p o s i ti o n  s h al l  b e  p e r m i t‐
te d  a t an y o n e  ti m e  i n  a n y m i x i n g  r o o m  o r  p r o c e s s  b u i l d i n g o r
as  d e te r m i n e d  b y th e  AH J .

4 . 1 0 . 3    N o  m o r e  th a n  2 . 3  kg ( 5  l b )  o f p r o p e l l an t,  d e l ay,  o r  e j e c ‐
ti o n  c o m p o s i ti o n  s h a l l  b e  p e r m i tte d  i n  a p r e s s i n g r o o m .
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4 . 1 1  Fi re  an d  E x p l o s i o n  P re ve n ti o n .

4 . 1 1 . 1    Al l  b u i l d i n g s  s h a l l  b e  ke p t c l e a n ,  o r d e r l y,  a n d  fr e e  o f
ac c u m u l ati o n s  o f d u s t o r  r u b b i s h .

4 . 1 1 . 2    S p i l l s  o f p r o p e l l an t,  d e l a y,  o r  e j e c ti o n  c o m p o s i ti o n  s h a l l
b e  c l e a n e d  u p  an d  d e s e n s i ti z e d  o r  r e m o ve d  i m m e d i ate l y fr o m
th e  b u i l d i n g.  T h e  s p i l l e d  m a te r i al  s h a l l  b e  d e s tr o ye d  b y b u r n ‐
i n g i n  a  m a n n e r  ac c e p tab l e  to  th e  au th o r i ty h a vi n g j u r i s d i c ti o n .

4 . 1 1 . 3    Rag s ,  c o m b u s ti b l e  s c r a p ,  an d  p a p e r  s h a l l  b e  ke p t s e p a‐
ra te  fr o m  was te  o r  p r o p e l l a n t,  d e l ay,  o r  e j e c ti o n  c o m p o s i ti o n .
T h e y s h al l  b e  ke p t i n  c o n tai n e r s  u n ti l  r e m o ve d  fr o m  th e  b u i l d ‐
i n g .

4 . 1 1 . 3 . 1    D i s p o s a l  c o n ta i n e r s  s h al l  b e  r e m o ve d  fr o m  b u i l d i n g s
o n  a  r e g u l ar  b as i s  an d  r e m o ve d  fr o m  th e  p l a n t at r e gu l a r  i n te r ‐
val s .

4 . 1 1 . 3 . 2    Was te  p r o p e l l an t,  d e l a y,  o r  e j e c ti o n  c o m p o s i ti o n  s h a l l
b e  d e s tr o ye d  a s  d e s c r i b e d  i n  4 . 1 1 . 2 .

4 . 1 1 . 4 *    S m o ki n g m a te r i al s  s h a l l  n o t b e  c ar r i e d  i n to  o r  i n  th e
vi c i n i ty o f p r o c e s s  b u i l d i n g s .  P e r s o n n e l  s h a l l  d e p o s i t al l  s m o k‐
i n g  m a te r i al s  a t a  d e s i g n ate d  l o c ati o n  i n  a n o n p r o c e s s  b u i l d i n g
i m m e d i a te l y u p o n  e n te r i n g th e  p l a n t.

4 . 1 1 . 5    S m o ki n g  s h al l  b e  p e r m i tte d  o n l y i n  offce  b u i l d i n g s  o r
i n  b u i l d i n g s  u s e d  e x c l u s i ve l y as  l u n c h r o o m s  o r  r e s t r o o m s  an d
i n  wh i c h  th e  p r e s e n c e  o f p r o p e l l an t,  d e l ay,  o r  e j e c ti o n  c o m p o s i ‐
ti o n  i s  p r o h i b i te d .

4 . 1 1 . 6    Au th o r i z e d  s m o ki n g  l o c ati o n s  s h al l  b e  s o  m a r ke d ,  s h a l l
c o n tai n  d e s i gn a te d  r e c e p tac l e s  fo r  d i s p o s al  o f s m o ki n g  m ate r i ‐
al s ,  an d  s h al l  b e  p r o vi d e d  wi th  at l e as t o n e  a p p r o ve d  p o r tab l e
fre  e x ti n gu i s h e r  fo r  u s e  o n  C l a s s  A fres.

4 . 1 1 . 7    P e r s o n n e l  wh o s e  c l o th i n g  i s  c o n tam i n a te d  wi th  p r o p e l ‐
l an t,  d e l ay,  o r  e j e c ti o n  c o m p o s i ti o n  to  a d e gr e e  th a t c an  e n d an ‐
ge r  p e r s o n n e l  s afe ty s h al l  n o t b e  p e r m i tte d  i n  s m o ki n g  ar e as .

4 . 1 1 . 8    M an u fa c tu r e r s  s h al l  h ave  p r o c e d u r e s  a n d  e q u i p m e n t i n
p l a c e  to  c o n tr o l  th e  ac c u m u l ati o n  a n d  d i s c h ar g e  o f e l e c tr o ‐
s tati c  e n e r g y i n  a l l  m an u fa c tu r i n g  a n d  p r o c e s s i n g  a r e as .

4 . 1 2  P e rs o n n e l  S afe ty.

4 . 1 2 . 1    N o  e m p l o ye e  o r  o th e r  p e r s o n  s h al l  b e  p e r m i tte d  to
e n te r  th e  p l an t wh i l e  i n  p o s s e s s i o n  o f o r  u n d e r  th e  infuence  o f
al c o h o l ,  d r u g s ,  o r  n ar c o ti c s .

4 . 1 2 . 2    P e r s o n n e l  wo r ki n g at o r  s u p e r vi s i n g m i x i n g,  p r e s s i n g ,
an d  l o a d i n g  o p e r ati o n s  s h a l l  b e  p r o vi d e d  wi th  an d  s h al l  we ar
c o tto n  o r  fame-retardant c l o th i n g.

4 . 1 2 . 2 . 1    O th e r  p r o te c ti ve  c l o th i n g ,  e ye  p r o te c ti o n ,  a n d  r e s p i ‐
r ato r y p r o te c ti o n  s h a l l  b e  wo r n  as  n e e d e d .

4 . 1 2 . 2 . 2    S h o r t-s l e e ve d  s h i r ts  a n d  s h o r t p a n ts  s h al l  n o t b e
p e r m i tte d .

4 . 1 2 . 3    Was h i n g ,  s h o we r,  an d  c h an g i n g  fac i l i ti e s  s h al l  b e  p r o vi ‐
d e d .

4 . 1 2 . 4    Wo r k c l o th i n g  s h a l l  b e  was h e d  fr e q u e n tl y to  p r e ve n t
ac c u m u l ati o n  o f p r o p e l l a n t,  d e l ay,  o r  e j e c ti o n  c o m p o s i ti o n .

4 . 1 2 . 5    E a c h  p l an t s h a l l  d e s i gn a te  an  e m p l o ye e  as  s a fe ty offcer
wh o  s h al l  b e  r e s p o n s i b l e  fo r  g e n e r al  s afe ty,  fre  p r e ve n ti o n  an d
p r o te c ti o n ,  a n d  e m p l o ye e  s a fe ty tr ai n i n g.  T h i s  p e r s o n  n o r m al l y
s h a l l  b e  th e  a r e a s u p e r vi s o r.

4 . 1 2 . 5 . 1    T h e  s afe ty offcer  s h al l  p r o vi d e  fo r m a l  i n s tr u c ti o n
r e g ar d i n g  p r o p e r  m e th o d s  an d  p r o c e d u r e s ,  s afe ty r e q u i r e ‐

m e n ts ,  an d  p r o c e d u r e s  fo r  h an d l i n g  p r o p e l l an t,  d e l a y,  o r  e j e c ‐
ti o n  c o m p o s i ti o n  an d  d e vi c e s  to  al l  e m p l o ye e s  u p o n  th e i r
c o m m e n c i n g e m p l o ym e n t a n d  at l e a s t an n u al l y th e r e afte r.

4 . 1 2 . 6    O n l y n o n s p ar ki n g  h an d  to o l s  s h al l  b e  u s e d  i n  ar e a s
wh e r e  e x p o s e d  p r o p e l l a n t,  d e l a y,  o r  e j e c ti o n  c o m p o s i ti o n  ar e

p r e s e n t.

4 . 1 2 . 7 *    O x i d i z e r s  s h al l  n o t b e  s to r e d  i n  th e  s am e  b u i l d i n g
wi th  c o m b u s ti b l e  p o wd e r e d  m ate r i a l s  s u c h  a s  c h a r c o a l ,  g u m s ,

m e tal s ,  o r  s u l fu r.

4 . 1 3  Fi re  P ro te c ti o n ,  Trai n i n g,  an d  E m e rge n c y P ro c e d u re s .

4 . 1 3 . 1    E a c h  m an u fa c tu r e r  s h al l  d e ve l o p  a n d  d o c u m e n t e m e r ‐
g e n c y p r o c e d u r e s .

4 . 1 3 . 2    E a c h  m a n u fac tu r e r  s h al l  tr a i n  i ts  p e r s o n n e l  wi th  r e g ar d
to  h az ar d s  an d  e m e r g e n c y p r o c e d u r e s  an d  d o c u m e n t s u c h
tr ai n i n g .

4 . 1 3 . 3 *    Tr ai n i n g  s h al l  b e  c o n d u c te d  at i n i ti al  e m p l o ym e n t,
u p o n  r e as s i g n m e n t,  an d  a t l e as t a n n u al l y th e r e a fte r.

4 . 1 3 . 3 . 1    E m p l o ye e s  s h al l  b e  i n s tr u c te d  to  a b a n d o n  fre-
fghting  e ffo r ts  i f th e  fre  i n vo l ve s  o r  c an  s p r e a d  to  p r o p e l l an t,

d e l a y,  o r  e j e c ti o n  c o m p o s i ti o n  o r  d e vi c e s .  I n  s u c h  c as e s ,
e m p l o ye e s  s h a l l  b e  i n s tr u c te d  to  e vac u a te  th e  b u i l d i n g i m m e d i ‐
a te l y a n d  to  al e r t o th e r  p l a n t p e r s o n n e l .

4 . 1 3 . 3 . 2    P o r ta b l e  fre  e x ti n gu i s h e r s  s h al l  b e  p r o vi d e d  i n  a l l
r o o m s  o r  b u i l d i n gs  i n  a c c o r d a n c e  wi th  N F PA 1 0 .

4 . 1 3 . 3 . 3    E x ti n gu i s h e r s  s h a l l  b e  p r o h i b i te d  i n  r o o m s  th a t
c o n tai n  e x p o s e d  p r o p e l l a n t,  d e l ay,  o r  e j e c ti o n  c o m p o s i ti o n .

E x ti n gu i s h e r s  s h al l  n o t b e  l o c a te d  i n  b u i l d i n g s  i n  wh i c h  m o r e
th an  2 . 3  kg  ( 5  l b )  c o m b i n e d  we i g h t o f p r o p e l l a n t,  d e l ay,  o r
e j e c ti o n  c o m p o s i ti o n  i s  e x p o s e d .

4 . 1 3 . 4    A r o c ke t m o to r  m an u fa c tu r i n g fa c i l i ty s h a l l  b e  p o s te d
a s  b e i n g i n  c o m p l i an c e  wi th  N F PA 7 0 4 .

4 . 1 3 . 5    T h e  a u th o r i ty h a vi n g j u r i s d i c ti o n  fo r  fre  s a fe ty i n  th e
l o c a l i ty i n  wh i c h  e x p l o s i ve  m a te r i al s  a r e  to  b e  s to r e d  s h a l l  b e
notifed  o f th e  typ e ,  m ag az i n e  c a p ac i ty,  an d  l o c ati o n  o f e a c h

s i te  wh e r e  s u c h  e x p l o s i ve  m ate r i al s  a r e  s to r e d .  T h e  notifcation
s h a l l  b e  m a d e  ve r b al l y b e fo r e  th e  e n d  o f th e  d a y an d  i n  wr i ti n g

wi th i n  4 8  h o u r s  o f wh e n  s to r a ge  h as  c o m m e n c e d  i n  a c c o r d an c e
wi th  2 7  C F R 5 5 5 . 2 0 1 ( f) .

4 . 1 3 . 6    T h e  l o c a l  e m e r ge n c y p l a n n i n g  c o m m i tte e ,  l o c al  fre
au th o r i ty,  an d  th e  E PA s h a l l  b e  notifed  o f c h e m i c a l s  i n  q u an ti ‐

ti e s  wh e n  r e q u i r e d  b y 4 0  C F R U . S .  E PA,  S ARA,  T i tl e  I I I .

4 . 1 4  Te s ti n g o f Ro c k e t M o to rs .

4 . 1 4 . 1    Te s ti n g  o f r o c ke t m o to r s ,  m o d u l e s ,  a n d  m o to r  c o m p o ‐
n e n ts  s h a l l  b e  p e r fo r m e d  o n l y i n  an  a r e a at a l o c ati o n  o r  fac i l i ty
specifcally d e s i g n e d  fo r  th at p u r p o s e  to  n o t e n d an g e r  p l a n t

e m p l o ye e s  an d  e l i m i n a te  th e  p o s s i b i l i ty o f p r o vi d i n g  a  s o u r c e
o f i gn i ti o n  to  h a z a r d o u s  m a te r i al s  s to r e d  o r  u s e d  at th e  m a n u ‐
fac tu r i n g p l an t.

4 . 1 4 . 2    T h e  te s t s i te  s h al l  b e  l o c ate d  at a s afe  d i s tan c e  fr o m  a l l
p l a n t b u i l d i n gs  an d  s tr u c tu r e s .
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C h ap te r 5    L i m i te d  Q u an ti ty M an u fac tu ri n g O p e rati o n s  fo r
C o m p o s i te  P ro p e l l an t Ro c ke t M o to rs

5 . 1  B as i c  Re q u i re m e n ts .

5 . 1 . 1    T h e  r e q u i r e m e n ts  o f C h a p te r  5  s h a l l  a p p l y to  th e  m a n u ‐
fac tu r e  o f c o m p o s i te  p r o p e l l an t r o c ke t m o to r s  as  defned  i n
C h ap te r  3  an d  th at al s o  m e e t th e  fo l l o wi n g  c r i te r i a:

( 1 ) N e i th e r  th e  r aw m ate r i a l s  n o r  th e  fnished  p r o p e l l an t
s h a l l  b e  h i gh  e x p l o s i ve s  as  defned  b y th e  B u r e a u  o f Al c o ‐

h o l ,  To b ac c o ,  F i r e ar m s ,  an d  E x p l o s i ve s ,  U . S .  D e p ar tm e n t
o f th e  Tr e as u r y.

( 2 ) T h e  p r o p e l l a n t i n gr e d i e n ts  s h al l  b e  m i x e d  e i th e r  b y h an d
o r  i n  a m i x e r  th a t d o e s  n o t u s e  m o vi n g  p a r ts  i n  c o n tac t
wi th  th e  p r o p e l l a n t c o m p o s i ti o n  to  e ffe c t m i x i n g .

( 3 ) T h e  p r o p e l l an t b a tc h  b e i n g  m i x e d  at a n y o n e  ti m e  s h a l l
n o t e x c e e d  a  we i g h t o f 1 6  kg  ( 3 5  l b ) .

( 4 ) T h e  p r o p e l l an t fo r m u l a ti o n  s h al l  n o t i n c l u d e  s o l i d  fe r r o ‐
c e n e .

5 . 1 . 2    C o m p o s i te  p r o p e l l a n t m an u fa c tu r i n g  p r o c e s s e s  th a t d o
n o t m e e t th e  r e q u i r e m e n ts  o f 5 . 1 . 1  s h a l l  ad h e r e  to  th e  r e q u i r e ‐

m e n ts  o f C h a p te r  4 .

5 . 1 . 3    T h e  m an u fa c tu r e  o f a n y c o m p o s i te  p r o p e l l a n t r o c ke t
m o to r,  a s  defned  i n  C h a p te r  3 ,  s h al l  b e  p r o h i b i te d  u n l e s s  i t i s
au th o r i z e d  b y fe d e r a l  l i c e n s e ,  a s  r e q u i r e d ,  a n d  i s  c o n d u c te d  i n

a c c o r d an c e  wi th  th i s  c o d e .

5 . 1 . 4    T h e  m an u fa c tu r e  o f a n y c o m p o s i te  p r o p e l l an t r o c ke t
m o to r  s h al l  b e  p r o h i b i te d  i n  a n y r e s i d e n c e  o r  d we l l i n g,  o r  i n  an
a re a z o n e d  as  r e s i d e n ti al  b y th e  l o c al  b u i l d i n g au th o r i ty an d

b u i l d i n g  c o d e s  i n  e ffe c t.

5 . 1 . 5    T h e  m an u fac tu r e  o f an y r o c ke t m o to r  s h a l l  b e  i n  c o m p l i ‐
an c e  wi th  2 9  C F R 1 9 1 0 . 1 1 9 .

5 . 2  L i c e n s e  an d  P e r m i t Re q u i re m e n ts .

5 . 2 . 1    An y p e r s o n  e n g ag e d  i n  th e  m an u fac tu r e  o f c o m p o s i te
p ro p e l l an t r o c ke t m o to r s ,  m o to r- r e l o ad i n g  ki ts ,  o r  p yr o te c h n i c
m o d u l e s  s h a l l  p o s s e s s  a  fe d e r al  l i c e n s e  o r  p e r m i t i f s o  r e q u i r e d

b y 2 7  C F R 5 5 5  a n d  s h a l l  c o m p l y wi th  al l  ap p l i c ab l e  fe d e r al ,
s tate ,  an d  l o c a l  l a ws  a n d  r e g u l a ti o n s .

5 . 2 . 1 . 1    C o p i e s  o f al l  r e q u i r e d  l i c e n s e s  an d  p e r m i ts  s h al l  b e
p o s te d  a t e a c h  r o c ke t m o to r  p l a n t.

5 . 2 . 1 . 2    L i c e n s e  an d  p e r m i t h o l d e r s  s h a l l  ta ke  p r e c au ti o n s  to
p ro te c t l i c e n s e s  an d  p e r m i ts  fr o m  l o s s ,  th e ft,  d e fa c e m e n t,
d e s tr u c ti o n ,  o r  u n au th o r i z e d  d u p l i c a ti o n .  An y s u c h  o c c u r r e n c e

s h a l l  b e  r e p o r te d  i m m e d i ate l y to  th e  i s s u i n g a u th o r i ty.

5 . 2 . 1 . 3    L i c e n s e s  o r  p e r m i ts  s h al l  n o t b e  r e a s s i gn e d  o r  tr an s fe r ‐
r e d .

5 . 2 . 2    T h e  i s s u i n g  au th o r i ty s h al l  b e  notifed  wh e n  r e q u i r e d  o f
a n y c h an g e  o f b u s i n e s s  n a m e ,  c o n tr o l l i n g o wn e r s h i p ,  o r

ad d r e s s .

5 . 3  S i te  S e c u ri ty.

5 . 3 . 1    Al l  m e an s  o f ac c e s s  to  th e  p l a n t s h al l  b e  ke p t c l o s e d  an d
s e c u r e l y l o c ke d  a t a l l  ti m e s  wh e n  th e  p l an t i s  n o t i n  o p e r a ti o n
o r o c c u p i e d .

5 . 3 . 2    Re p r e s e n tati ve s  o f fe d e r al ,  s tate ,  o r  l o c al  ag e n c i e s  h avi n g
j u r i s d i c ti o n  o ve r  th e  p l an t s h a l l  b e  al l o we d  i n  th e  p l an t wi th

p e r m i s s i o n  an d  e s c o r t o f th e  p e r s o n  i n  c h a r ge .

5 . 4  Re c o rd k e e p i n g an d  Re p o r ti n g.

5 . 4 . 1    Re c o r d s  s h al l  b e  m ai n ta i n e d  i n  ac c o r d an c e  wi th  2 7  C F R
5 5 5 .

5 . 4 . 2    T h e  l o s s ,  th e ft,  o r  u n l awfu l  r e m o val  o f e x p l o s i ve  m ate r i ‐
a l s  s h a l l  b e  r e p o r te d  i m m e d i a te l y to  th e  B u r e au  o f Al c o h o l ,

To b ac c o ,  F i r e a r m s ,  a n d  E x p l o s i ve s ,  U . S .  D e p ar tm e n t o f th e
Tr e a s u r y,  a n d  to  l o c al  l aw e n fo r c e m e n t au th o r i ti e s .

5 . 5  S to rage  o f M ate ri al s .

5 . 5 . 1    T h e  s to r ag e  o f o x i d i z e r s  s h al l  c o m p l y wi th  N F PA 4 0 0 .

5 . 5 . 2    I n -p r o c e s s  s to r a ge  o f l e s s  th an  4 5  kg ( 1 0 0  l b )  o f u n c as t
p r o p e l l an t m i x  s h a l l  b e  p e r m i tte d  i n  c o ve r e d  c o n ta i n e r s  i n  th e

m i x  r o o m .

5 . 5 . 3    U n c a s t p r o p e l l a n t m i x  i n  e x c e s s  o f 4 5  kg ( 1 0 0  l b )  s h a l l
b e  s to r e d  i n  m a ga z i n e s  m e e ti n g  th e  r e q u i r e m e n ts  o f C h a p te r  6 .

5 . 5 . 4    S to r a ge  o f b i n d e r  a n d  m e ta l  fu e l  i n g r e d i e n ts  s h al l  b e
s e p ar ate  fr o m  s to r ag e  o f o x i d i z e r.

5 . 6  P ro c e s s  B u i l d i n g C o n s tr u c ti o n .

5 . 6 . 1    I n te r i o r  wal l  an d  c e i l i n g  s u r fac e s  s h a l l  b e  s m o o th .

5 . 6 . 2    H o r i z o n tal  l e d ge s  an d  s u r fa c e s  o n  wh i c h  d u s t c an  s e ttl e
a n d  ac c u m u l ate  s h al l  b e  m i n i m i z e d .

5 . 6 . 3    F l o o r s  an d  wo r k s u r fa c e s  s h al l  n o t h ave  c r ac ks  o r  c r e vi ‐
c e s  i n  wh i c h  p r o p e l l an t,  d e l ay,  o r  e j e c ti o n  c o m p o s i ti o n  c an

l o d g e .

5 . 6 . 4 *    F l o o r  a n d  wo r k s u r fac e s  i n  m i x i n g ar e a s ,  p r o c e s s i n g
ar e as ,  an d  p r e s s i n g  b u i l d i n gs  s h a l l  b e  n o n s p ar ki n g  a n d  u ti l i z e
m e th o d s  a n d  m ate r i al s  to  c o n tr o l  th e  b u i l d u p  an d  d i s c h ar g e  o f

e l e c tr o s ta ti c  e n e r g y.

5 . 6 . 5    P r o p e l l an t m i x i n g b y m e c h an i c a l  m e an s  s h al l  b e  c o n d u c ‐
te d  e i th e r  o u td o o r s ,  i n  a s e p a r ate  b u i l d i n g ,  o r  i n  a r o o m  s e p a‐

r ate d  fr o m  o th e r  ar e a s  o f th e  b u i l d i n g b y wal l s  h avi n g  a 2 -h o u r
fre  r e s i s tan c e  r ati n g .

5 . 7  M e an s  o f E gre s s .    M e a n s  o f e gr e s s  i n  a l l  b u i l d i n g s  s h a l l
c o m p l y wi th  ap p l i c a b l e  r e q u i r e m e n ts  o f N F PA 101.  M e a n s  o f

e g r e s s  i n  p r o c e s s  b u i l d i n g s  al s o  s h al l  c o m p l y wi th  th e  fo l l o wi n g
r e q u i r e m e n ts :

( 1 ) F r o m  e ve r y p o i n t i n  e ve r y u n d i vi d e d  foor  ar e a  o f m o r e
th an  9  m 2  ( 1 0 0  ft2 ) ,  th e r e  s h al l  b e  a t l e as t two  r e m o te l y

l o c ate d  m e an s  o f e gr e s s .
( 2 ) Wh e r e  p r o c e s s  b u i l d i n g s  a r e  d i vi d e d  i n to  r o o m s ,  th e r e

s h a l l  b e  at l e a s t two  m e a n s  o f e s c ap e  fr o m  e ac h  r o o m  o f
m o r e  th a n  9  m 2  ( 1 0 0  ft2 ) .

( 3 ) To i l e t r o o m s  s h a l l  b e  p e r m i tte d  to  h ave  o n l y o n e  m e a n s
o f e g r e s s ,  p r o vi d e d  th e  m e a n s  o f e g r e s s  i s  l o c a te d  away
fr o m  o r  s h i e l d e d  fr o m  p r o c e s s  ar e a s .

( 4 ) An  u n o b s tr u c te d  m e a n s  o f e gr e s s  s h al l  b e  l o c a te d  s o  th at
e ve r y p o i n t wi th i n  th e  r o o m  o r  u n d i vi d e d  foor  a r e a i s
wi th i n  7 . 6  m  ( 2 5  ft)  o f a m e an s  o f e g r e s s .

( 5 ) T h e  r o u te s  to  th e  e x i ts  s h al l  b e  d i r e c t an d  a vo i d  c i r c u i to u s
p ath s .

( 6 ) E x i t d o o r s  s h al l  o p e n  o u twa r d  an d  s h al l  b e  c ap ab l e  o f
b e i n g p r e s s u r e  a c tu ate d  fr o m  th e  i n s i d e .

( 7 ) Wo r ks ta ti o n s  s h al l  b e  p l ac e d  to  fac i l i tate  e g r e s s .
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5 . 8  H e at,  L i gh t,  an d  E l e c tri c al  E q ui p m e n t.

5 . 8 . 1    S to ve s ,  o p e n  fames,  a n d  p o r tab l e  e l e c tr i c  h e a te r s  s h a l l
b e  p r o h i b i te d  i n  an y r o o m  o r  ar e a wh e r e  p r o p e l l a n t,  d e l ay,  o r
e j e c ti o n  c o m p o s i ti o n  o r  fammable  m ate r i al s  a r e  p r e s e n t.

5 . 8 . 2    H e ati n g  s h al l  b e  p r o vi d e d  b y s te am ,  h o t wate r,  o r  i n d i ‐
r e c t h o t a i r  r a d i a to r s ,  o r  an y o th e r  m e an s  ac c e p tab l e  to  th e
au th o r i ty h avi n g  j u r i s d i c ti o n .

Δ 5 . 8 . 2 . 1    Wi th  th e  e x c e p ti o n  o f b u i l d i n gs  o r  r o o m s  th at ar e  u s e d
o n l y fo r  s tati c  m o to r  te s ts ,  u n i t h e ate r s  l o c a te d  i n  r o o m s  wh e r e
p r o p e l l an t,  d e l a y,  o r  e j e c ti o n  c o m p o s i ti o n  o r  fammable  m a te r i ‐
al s  ar e  b e i n g  p r o c e s s e d  o r  s to r e d  s h a l l  b e  e q u i p p e d  wi th  m o to r s
an d  e l e c tr i c a l  d e vi c e s  i n  a c c o r d a n c e  wi th  Ar ti c l e  5 0 0  o f
NFPA 70.

5 . 8 . 3    Al l  wi r i n g,  s wi tc h e s ,  an d  e l e c tr i c al  fxtures  i n  r o o m s
wh e r e  p r o p e l l an t,  d e l ay,  o r  e j e c ti o n  c o m p o s i ti o n  o r  fammable
m a te r i al s  a r e  b e i n g p r o c e s s e d  o r  s to r e d  s h a l l  c o m p l y wi th
NFPA 70.

5 . 8 . 3 . 1    Te m p o r ar y o r  l o o s e  e l e c tr i c a l  wi r i n g  s h a l l  n o t b e  u s e d .

Δ 5 . 8 . 3 . 2    Wh e r e  te m p o r ar y l i gh ti n g  i s  n e c e s s a r y wi th i n  a  m ag a‐
z i n e ,  e l e c tr i c  s afe ty fashlights,  e l e c tr i c  s afe ty l an te r n s ,  o r  c h e m ‐
i l u m i n e s c e n t l i gh ti n g  s h al l  b e  u s e d .

N 5 . 8 . 3 . 3    L i s te d  p o r tab l e  l i gh ti n g  e q u i p m e n t s h al l  b e  p e r m i tte d
to  b e  u s e d  d u r i n g r e p a i r  o p e r a ti o n s ,  p r o vi d e d  th e  ar e a  h a s
b e e n  c l e a r e d  o f al l  p r o p e l l an t m a te r i al s  an d  a l l  d u s t o r  r e s i d u e
h as  b e e n  r e m o ve d  b y was h i n g.

5 . 8 . 3 . 4    Al l  p r e s s e s  an d  o th e r  m e c h an i c al  d e vi c e s  s h al l  b e  e l e c ‐
tr i c a l l y b o n d e d  a n d  gr o u n d e d .

5 . 8 . 4    Al l  artifcial  l i g h ti n g  s h a l l  b e  e l e c tr i c al l y p o we r e d .

5 . 9  M ax i m u m  N u m b e r o f O c c u p an ts  an d  M ax i m u m  Q u an ti ty
L i m i tati o n s .

5 . 9 . 1 *    Wi th  th e  e x c e p ti o n  o f te m p o r a r i l y au th o r i z e d  p e r s o n s ,
th e  n u m b e r  o f o c c u p an ts  i n  e ac h  m ag az i n e  o r  p r o c e s s  b u i l d i n g
s h a l l  n o t e x c e e d  th e  n u m b e r  r e q u i r e d  fo r  th e  specifc  o p e r a‐
ti o n s  taki n g  p l a c e .  T h e  m a x i m u m  n u m b e r  o f o c c u p an ts  p e r m i t‐
te d  i n  e ac h  m ag az i n e  o r  p r o c e s s  b u i l d i n g  s h a l l  b e  p o s te d  i n  a
c o n s p i c u o u s  l o c ati o n  at al l  e n tr a n c e s .

5 . 9 . 2    N o  m o r e  th a n  3 2  kg ( 7 0  l b )  o f th e  c o m b i n e d  we i gh t o f
p r o p e l l an t,  d e l ay,  a n d  e j e c ti o n  c o m p o s i ti o n  s h al l  b e  p e r m i tte d
at a n y o n e  ti m e  i n  a n y m i x i n g  r o o m  o r  b u i l d i n g .

5 . 9 . 3 *    N o  m o r e  th a n  2 2 7  kg  ( 5 0 0  l b )  o f c o m b i n e d  we i g h t o f
u n c as e d  p r o p e l l a n t an d  d e l a y c o m p o s i ti o n  s h al l  b e  p e r m i tte d
at an y o n e  ti m e  i n  a fnishing  o r  a s s e m b l y r o o m  o r  b u i l d i n g ,
wi th  n o  m o r e  th a n  3 2  kg  ( 7 0  l b )  o f c o m b i n e d  we i g h t e x p o s e d .

5 . 9 . 4    L i m i te d  q u an ti ty m an u fac tu r i n g o p e r ati o n s  fo r  c o m p o ‐
s i te  p r o p e l l a n t r o c ke t m o to r s  s h a l l  b e  i n  a c c o r d an c e  wi th
S e c ti o n  4 . 6 .

5 . 9 . 5    N o  m o r e  th an  2 . 3  kg  ( 5  l b )  o f e j e c ti o n  c o m p o s i ti o n  s h a l l
b e  p e r m i tte d  at a n y o n e  ti m e  i n  a  fnishing  o r  a s s e m b l y r o o m
o r  b u i l d i n g .

5 . 1 0  Fi re  an d  E x p l o s i o n  P re ve n ti o n .

5 . 1 0 . 1    Al l  b u i l d i n g s  s h a l l  b e  ke p t c l e a n ,  o r d e r l y,  an d  fr e e  o f
ac c u m u l ati o n s  o f d u s t o r  r u b b i s h .

5 . 1 0 . 1 . 1    S p i l l s  o f p r o p e l l an t,  d e l a y,  o r  e j e c ti o n  c o m p o s i ti o n
s h a l l  b e  c l e an e d  u p  a n d  r e m o ve d  i m m e d i ate l y fr o m  th e  b u i l d ‐

i n g .  T h e  s p i l l e d  m ate r i al  s h al l  b e  d e s tr o ye d  b y b u r n i n g i n  a
m a n n e r  a c c e p ta b l e  to  th e  a u th o r i ty h avi n g  j u r i s d i c ti o n .

5 . 1 0 . 1 . 2    Was te  p r o p e l l an t,  d e l ay,  e j e c ti o n  c o m p o s i ti o n ,  an d
c o n tam i n a te d  r a gs  o r  wi p e s  s h al l  b e  ke p t i n  c o ve r e d  c o n tai n e r s .

5 . 1 0 . 1 . 3    D i s p o s a l  c o n ta i n e r s  s h al l  b e  r e m o ve d  fr o m  b u i l d i n g s
o n  a r e g u l ar  b as i s  an d  r e m o ve d  fr o m  th e  p l an t at r e gu l ar  i n te r ‐

va l s .

5 . 1 0 . 2    S m o ki n g m ate r i a l s  s h a l l  n o t b e  c a r r i e d  i n to  o r  i n  th e
vi c i n i ty o f p r o c e s s  r o o m s  o r  b u i l d i n gs .  P e r s o n n e l  s h al l  d e p o s i t
al l  s m o ki n g  m a te r i al s  a t a  s u i tab l e  l o c a ti o n  i n  a n o n p r o c e s s

r o o m  o r  b u i l d i n g  i m m e d i a te l y u p o n  e n te r i n g  th e  p l an t.

5 . 1 0 . 2 . 1    S m o ki n g  s h a l l  b e  p r o h i b i te d  i n  b u i l d i n g s  o r  r o o m s
wh e r e  p r o p e l l an t,  d e l ay,  o r  e j e c ti o n  c o m p o s i ti o n  o r  fammable

m a te r i al s  a r e  p r e s e n t.

5 . 1 0 . 2 . 2    Au th o r i z e d  s m o ki n g  l o c a ti o n s  s h al l  b e  s o  m a r ke d ,
s h a l l  c o n ta i n  r e c e p tac l e s  s u i tab l e  fo r  d i s p o s al  o f s m o ki n g  m a te ‐
r i al s ,  an d  s h al l  b e  p r o vi d e d  wi th  at l e a s t o n e  ap p r o ve d  p o r tab l e
fre  e x ti n gu i s h e r  s u i tab l e  fo r  u s e  o n  C l as s  A fres.

5 . 1 0 . 2 . 3    P e r s o n n e l  wh o s e  c l o th i n g  i s  c o n ta m i n ate d  wi th
p r o p e l l an t,  d e l a y,  o r  e j e c ti o n  c o m p o s i ti o n  to  a  d e g r e e  th a t c an

e n d an g e r  p e r s o n n e l  s a fe ty s h a l l  n o t b e  al l o we d  i n  s m o ki n g
l o c ati o n s .

5 . 1 0 . 3    M a n u fac tu r e r s  s h a l l  h a ve  p r o c e d u r e s  a n d  e q u i p m e n t i n
p l a c e  to  c o n tr o l  th e  ac c u m u l ati o n  a n d  d i s c h ar g e  o f e l e c tr o ‐

s tati c  e n e r gy i n  al l  m an u fa c tu r i n g a n d  p r o c e s s  a r e as .

5 . 1 1  P e rs o n n e l  S afe ty.

5 . 1 1 . 1    N o  e m p l o ye e  o r  o th e r  p e r s o n  s h al l  b e  p e r m i tte d  to
e n te r  th e  p l an t wh i l e  i n  p o s s e s s i o n  o f o r  u n d e r  th e  infuence  o f

al c o h o l ,  d r u gs ,  o r  n a r c o ti c s .

5 . 1 1 . 2    P e r s o n n e l  wo r ki n g  a t m i x i n g  an d  c as ti n g  o p e r a ti o n s
s h a l l  b e  p r o vi d e d  wi th  an d  s h al l  we ar  c o tto n  o r  fame-retardant
c l o th i n g.

5 . 1 1 . 2 . 1    O th e r  p r o te c ti ve  c l o th i n g ,  e ye  p r o te c ti o n ,  a n d  r e s p i ‐
r ato r y p r o te c ti o n  s h a l l  b e  wo r n  as  n e e d e d .

5 . 1 1 . 2 . 2    S h o r t-s l e e ve d  s h i r ts  a n d  s h o r t p a n ts  s h al l  n o t b e
p e r m i tte d .

5 . 1 1 . 2 . 3    Was h i n g an d  c h a n gi n g fac i l i ti e s  s h al l  b e  p r o vi d e d .

5 . 1 1 . 2 . 4    Wo r k c l o th i n g s h a l l  b e  wa s h e d  fr e q u e n tl y to  p r e ve n t
ac c u m u l ati o n s  o f o x i d i z e r  o r  p r o p e l l an t,  d e l ay,  o r  e j e c ti o n

c o m p o s i ti o n .

5 . 1 1 . 3    E a c h  p l an t s h a l l  d e s i gn a te  a n  e m p l o ye e  as  s a fe ty offcer
wh o  s h a l l  b e  r e s p o n s i b l e  fo r  g e n e r al  s afe ty,  fre  p r e ve n ti o n  an d

p r o te c ti o n ,  a n d  e m p l o ye e  s a fe ty tr ai n i n g.  T h i s  p e r s o n  n o r m al l y
s h a l l  b e  th e  a r e a s u p e r vi s o r.

5 . 1 1 . 4    T h e  s afe ty offcer  s h al l  p r o vi d e  fo r m al  i n s tr u c ti o n
r e ga r d i n g  p r o p e r  m e th o d s  an d  p r o c e d u r e s ,  s afe ty r e q u i r e ‐

m e n ts ,  an d  p r o c e d u r e s  fo r  h an d l i n g  p r o p e l l a n t,  d e l a y,  o r  e j e c ‐
ti o n  c o m p o s i ti o n ,  i n g r e d i e n ts ,  an d  d e vi c e s  to  a l l  e m p l o ye e s
u p o n  th e i r  c o m m e n c i n g  e m p l o ym e n t a n d  at l e as t an n u al l y

th e r e afte r.

5 . 1 1 . 5    O n l y n o n s p ar ki n g  h an d  to o l s  s h a l l  b e  u s e d  i n  ar e a s
wh e r e  e x p o s e d  p r o p e l l a n t,  d e l a y,  o r  e j e c ti o n  c o m p o s i ti o n  ar e

p r e s e n t.



M AN U FAC T U RE  O F  M O D E L  RO C KE T  AN D  H I GH -P O WE R RO C KE T  M O T O RS1 1 2 5 - 1 4

2 0 2 2  E d i t i o n S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  a n d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m a te r i a l .

5 . 1 2  Fi re  P ro te c ti o n ,  Trai n i n g,  an d  E m e rge n c y P ro c e d u re s .

5 . 1 2 . 1    E a c h  m an u fac tu r e r  s h a l l  d e ve l o p  an d  d o c u m e n t e m e r ‐
ge n c y p r o c e d u r e s .

5 . 1 2 . 2    E a c h  m a n u fac tu r e r  s h a l l  tr a i n  i ts  p e r s o n n e l  wi th  r e g ar d
to  h az ar d s  an d  e m e r g e n c y p r o c e d u r e s  an d  d o c u m e n t s u c h
tr a i n i n g .

5 . 1 2 . 3 *    Tr ai n i n g  s h al l  b e  c o n d u c te d  at i n i ti al  e m p l o ym e n t,
u p o n  r e as s i g n m e n t,  an d  at l e as t a n n u a l l y th e r e a fte r.

5 . 1 2 . 3 . 1    E m p l o ye e s  s h a l l  b e  i n s tr u c te d  to  a b an d o n  fre-
fghting  e ffo r ts  i f th e  fre  i n vo l ve s  o r  c an  s p r e a d  to  p r o p e l l an t,
d e l a y,  o r  e j e c ti o n  c o m p o s i ti o n  o r  d e vi c e s .  I n  s u c h  c as e s ,
e m p l o ye e s  s h a l l  e vac u ate  th e  b u i l d i n g  i m m e d i a te l y a n d  a l e r t
o th e r  p l an t p e r s o n n e l .

5 . 1 2 . 3 . 2    P o r tab l e  fre  e x ti n gu i s h e r s  s h al l  b e  p r o vi d e d  i n  a l l
r o o m s  o r  b u i l d i n g s  i n  a c c o r d an c e  wi th  N F PA 1 0 .

5 . 1 2 . 3 . 3    E x ti n g u i s h e r s  s h al l  b e  p r o h i b i te d  i n  r o o m s  th at
c o n tai n  e x p o s e d  p r o p e l l an t,  d e l ay,  o r  e j e c ti o n  c o m p o s i ti o n .

5 . 1 2 . 4    A m o d e l  o r  h i g h -p o we r  r o c ke t m o to r  m an u fa c tu r i n g
fa c i l i ty s h a l l  b e  p o s te d  as  b e i n g  i n  c o m p l i a n c e  wi th  N F PA 7 0 4 .

5 . 1 2 . 5    T h e  l o c a l  fre  au th o r i ty s h al l  b e  notifed  ve r b al l y b e fo r e
th e  e n d  o f th e  d ay a n d  i n  wr i ti n g wi th i n  4 8  h o u r s  o f th e
c o m m e n c e m e n t o f s to r a ge  o f e x p l o s i ve  m ate r i al s  i n  ac c o r d a n c e
wi th  2 7  C F R 5 5 5 . 2 0 1 ( f) .

5 . 1 2 . 6    T h e  l o c a l  e m e r ge n c y p l a n n i n g  c o m m i tte e ,  l o c al  fre
au th o r i ty,  an d  th e  E PA s h a l l  b e  notifed  o f c h e m i c a l s  i n  q u an ti ‐
ti e s  wh e n  r e q u i r e d  b y 4 0  C F R U . S .  E PA,  S ARA,  T i tl e  I I I .

5 . 1 3  Te s ti n g o f Ro c k e t M o to rs .

5 . 1 3 . 1    Te s ti n g  o f r o c ke t m o to r s ,  m o d u l e s ,  a n d  m o to r  c o m p o ‐
n e n ts  s h al l  b e  p e r fo r m e d  o n l y i n  an  a r e a at a l o c ati o n  o r  fac i l i ty
specifcally d e s i g n e d  fo r  th at p u r p o s e  to  n o t e n d an g e r  p l a n t
e m p l o ye e s  an d  e l i m i n a te  th e  p o s s i b i l i ty o f p r o vi d i n g  a  s o u r c e
o f i g n i ti o n  to  h a z a r d o u s  m ate r i al s  s to r e d  o r  u s e d  at th e  m an u ‐
fac tu r i n g p l an t.

5 . 1 3 . 2    T h e  te s t s i te  s h al l  b e  l o c ate d  at a s afe  d i s ta n c e  fr o m  a l l
p l a n t b u i l d i n gs  an d  s tr u c tu r e s .

C h ap te r 6    S to rage  o f L o w E x p l o s i ve s  at Ro c k e t M o to r
M an u fac tu ri n g P l an ts

6 . 1  B as i c  Re q u i re m e n ts .

6 . 1 . 1    L o w e x p l o s i ve s  n o t e x e m p t u n d e r  2 7  C F R 5 5 5  s h al l  b e
s to r e d  o n l y i n  a  Typ e  1 ,  2 ,  3 ,  o r  4  m ag az i n e .  T h e y s h a l l  b e  s o

s to r e d  at al l  ti m e s  u n l e s s  i n  th e  p r o c e s s  o f m an u fac tu r e ,  te s ti n g ,
p ac kag i n g ,  o r  tr an s p o r t.

6 . 1 . 2    M ag az i n e s  c o n tai n i n g  l o w e x p l o s i ve s  s h al l  b e  s e p ar a te d
fr o m  e ac h  o th e r  an d  fr o m  i n h a b i te d  b u i l d i n gs ,  p u b l i c  h i gh ‐

ways ,  an d  p as s e n g e r  r ai l wa ys ,  a c c o r d i n g to  th e  d i s tan c e s  s p e c i ‐
fed  b y Tab l e  6 . 1 . 2 .

6 . 2  M agaz i n e  C o n s tr u c ti o n  — G e n e ral .

6 . 2 . 1    M a ga z i n e s  s h a l l  b e  c o n s tr u c te d  to  c o m p l y wi th  C h ap te r  6
o r  i n  a m an n e r  s u b s tan ti a l l y e q u i val e n t to  th e  r e q u i r e m e n ts  o f
th i s  c h ap te r.

6 . 2 . 2    T h e  gr o u n d  ar o u n d  m ag az i n e s  s h al l  b e  g r ad e d  s o  th at
wate r  d r ai n s  a way fr o m  th e  m ag az i n e s .

6 . 2 . 3    M ag az i n e s  r e q u i r i n g  h e at s h a l l  b e  h e a te d  b y e i th e r  h o t
wate r  r ad i an t h e a ti n g wi th i n  th e  m ag az i n e  b u i l d i n g  o r  b y i n d i ‐

r e c t war m  ai r  h e a ti n g.

6 . 2 . 3 . 1    I n d i r e c t wa r m  ai r  s h a l l  b e  h e a te d  b y e i th e r  h o t wate r
o r  l o w- p r e s s u r e  s te a m  c o i l s  l o c a te d  o u ts i d e  th e  m ag az i n e .

6 . 2 . 3 . 2    H e ati n g  d u c ts  s h a l l  b e  i n s tal l e d  s o  th at th e  h o t ai r
d i s c h ar g e  fr o m  th e  d u c ts  i s  n o t d i r e c te d  a ga i n s t e x p l o s i ve  m a te ‐

r i al s  o r  th e i r  c o n tai n e r s .

6 . 2 . 3 . 3    T h e  h e ati n g  s ys te m  s h al l  b e  c o n tr o l l e d  s o  th at th e
am b i e n t te m p e r atu r e  o f th e  m ag az i n e  d o e s  n o t e x c e e d  5 4 ° C
( 1 3 0 ° F ) .

Tab l e  6 . 1 . 2  Tab l e  o f S to rage  D i s tan c e s  fro m  L o w E x p l o s i ve s  at M o d e l  an d  H i gh - P o we r Ro c ke t M o to r M an ufac tu ri n g Fac i l i ti e s

Q u an ti ty o f L o w E x p l o s i ve s D i s tan c e  fro m
I n h ab i te d  B u i l d i n g

D i s tan c e  fro m  Rai l ro ad
an d  H i gh way

D i s tan c e  fro m
Ab o ve gro u n d  M agaz i n eO ve r N o t O ve r

l b k g l b kg ft m ft m ft m

0 0 1 , 0 0 0 4 5 4 7 5 2 3 7 5 2 3 5 0 1 5
1 , 0 0 0 4 5 4 5 , 0 0 0 2 , 2 6 8 1 1 5 3 5 1 1 5 3 5 7 5 2 3
5 , 0 0 0 2 , 2 6 8 1 0 , 0 0 0 4 , 5 3 6 1 5 0 4 6 1 5 0 4 6 1 0 0 3 0

1 0 , 0 0 0 4 , 5 3 6 2 0 , 0 0 0 9 , 0 7 2 1 9 0 5 8 1 9 0 5 8 1 2 5 3 8
2 0 , 0 0 0 9 , 0 7 2 3 0 , 0 0 0 1 3 , 6 0 8 2 1 5 6 6 2 1 5 6 6 1 4 5 4 4
3 0 , 0 0 0 1 3 , 6 0 8 4 0 , 0 0 0 1 8 , 1 4 4 2 3 5 7 2 2 3 5 7 2 1 5 5 4 7
4 0 , 0 0 0 1 8 , 1 4 4 5 0 , 0 0 0 2 2 , 6 8 0 2 5 0 7 6 2 5 0 7 6 1 6 5 5 0
5 0 , 0 0 0 2 2 , 6 8 0 6 0 , 0 0 0 2 7 , 2 1 6 2 6 0 7 9 2 6 0 7 9 1 7 5 5 3
6 0 , 0 0 0 2 7 , 2 1 6 7 0 , 0 0 0 3 1 , 7 5 1 2 7 0 8 2 2 7 0 8 2 1 8 5 5 6
7 0 , 0 0 0 3 1 , 7 5 1 8 0 , 0 0 0 3 6 , 2 8 7 2 8 0 8 5 2 8 0 8 5 1 9 0 5 8
8 0 , 0 0 0 3 6 , 2 8 7 9 0 , 0 0 0 4 0 , 8 2 3 2 9 5 9 0 2 9 5 9 0 1 9 5 5 9
9 0 , 0 0 0 4 0 , 8 2 3 1 0 0 , 0 0 0 4 5 , 3 6 0 3 0 0 9 1 3 0 0 9 1 2 0 0 6 1

1 0 0 , 0 0 0 4 5 , 3 6 0 2 0 0 , 0 0 0 9 0 , 7 1 8 3 7 5 1 1 4 3 7 5 1 1 4 2 5 0 7 6
2 0 0 , 0 0 0 9 0 , 7 1 8 3 0 0 , 0 0 0 1 3 6 , 0 7 8 4 5 0 1 3 7 4 5 0 1 3 7 3 0 0 9 1

Source:  2 7  C F R 5 5 5  ( B AT F  r e g u l a ti o n s  fo r  th e  s to r a g e  o f e x p l o s i ve  m a te r i a l s ) .



S T O RAG E  O F  L O W E X P L O S I VE S  AT  RO C KE T  M O T O R M AN U FAC T U RI N G  P L AN T S 1 1 2 5 - 1 5

S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  an d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m ate r i a l . 2 0 2 2  E d i t i o n

6 . 2 . 3 . 4    An y e l e c tr i c  fan  o r  p u m p  u s e d  i n  th e  h e ati n g  s ys te m
s h a l l  b e  l o c ate d  o u ts i d e  th e  m a ga z i n e ,  s e p ar a te  fr o m  th e  m ag a‐
z i n e  wal l s ,  a n d  s h al l  b e  g r o u n d e d .

6 . 2 . 3 . 5    An y e l e c tr i c  m o to r  o r  a n y c o n tr o l s  fo r  e l e c tr i c  h e ati n g
d e vi c e s  u s e d  to  h e at wate r  o r  p r o d u c e  s te am  s h al l  h ave  o ve r ‐
l o ad  d e vi c e s  an d  d i s c o n n e c ts  th at c o m p l y wi th  NFPA 70.  Al l
e l e c tr i c al  s wi tc h g e ar  s h a l l  b e  l o c a te d  at l e a s t 7 . 6  m  ( 2 5  ft)  fr o m
th e  m ag az i n e .

6 . 2 . 3 . 6    An y fuel-fred  h e a ti n g s o u r c e  fo r  th e  h o t wate r  o r
s te am  s h al l  b e  s e p ar ate d  fr o m  th e  m a ga z i n e  b y a d i s ta n c e  o f
n o t l e s s  th a n  7 . 6  m  ( 2 5  ft) .  T h e  ar e a  b e twe e n  th e  h e ati n g  u n i t
an d  th e  m a ga z i n e  s h a l l  b e  c l e a r e d  o f al l  c o m b u s ti b l e  m a te r i al s .

6 . 2 . 3 . 7    E x p l o s i ve  m ate r i al s  s to r e d  i n  m ag az i n e s  s h a l l  b e
ar r an g e d  s o  th a t u n i fo r m  c i r c u l ati o n  o f ai r  i s  e n s u r e d .

6 . 2 . 4    Wh e r e  te m p o r ar y l i g h ti n g i s  n e c e s s ar y wi th i n  a m ag a‐
z i n e ,  e l e c tr i c  s afe ty fashlights,  e l e c tr i c  s afe ty l an te r n s ,  o r  c h e m ‐
i l u m i n e s c e n t l i gh ti n g  s h al l  b e  u s e d .

6 . 2 . 4 . 1    P r o vi d e d  th e  a r e a h as  b e e n  c l e ar e d  o f al l  e x p l o s i ve
m a te r i al s  a n d  d u s t o r  r e s i d u e  h ave  b e e n  r e m o ve d ,  l i s te d  p o r ta‐
b l e  l i g h ti n g e q u i p m e n t s h a l l  b e  p e r m i tte d  to  b e  u s e d  d u r i n g
r e p ai r  o p e r ati o n s .

6 . 2 . 4 . 2    E l e c tr i c  l i g h ti n g s h al l  b e  p e r m i tte d  to  b e  u s e d  wi th i n
th e  m ag az i n e  o n l y i f th e  i n s ta l l a ti o n  m e e ts  th e  r e q u i r e m e n ts  o f
th e  c u r r e n t e d i ti o n  o f NFPA 70.

6 . 2 . 5    T h e r e  s h a l l  b e  n o  e x p o s e d  fe r r o u s  m e tal  o n  th e  i n te r i o r
o f th e  m ag az i n e  wh e r e  th e  m ag az i n e  c o n ta c ts  m a te r i al s  s to r e d
wi th i n .

6 . 2 . 6    Wh e r e  ve n ti l ati o n  i s  r e q u i r e d  i n  th e  m a ga z i n e ,  suffcient
ve n ti l a ti o n  s h al l  b e  p r o vi d e d  to  p r o te c t th e  s to r e d  m ate r i a l s  fo r
th e  specifc  ar e a  i n  wh i c h  th e  p l a n t i s  l o c ate d .

6 . 2 . 7    S to r e d  m a te r i al s  s h a l l  b e  p l ac e d  s o  th e y d o  n o t i n te r fe r e
wi th  ve n ti l ati o n  a n d  to  p r e ve n t c o n tac t wi th  m as o n r y wal l s ,  an y
s te e l ,  o r  an y o th e r  fe r r o u s  m e tal  b y m e an s  o f a n o n s p ar ki n g
l atti c e  o r  e q u i va l e n t l i n i n g.

6 . 3  M agaz i n e  C o n s tr u c ti o n  — Re q ui re m e n ts  fo r Specifc
Typ e s .

6 . 3 . 1  Typ e  1  M agaz i n e .    A Typ e  1  m a ga z i n e  s h a l l  b e  a  p e r m a‐
n e n t s tr u c tu r e ,  s u c h  as  a  b u i l d i n g  o r  i g l o o ,  th at i s  b u l l e t r e s i s t‐
an t,  fre  r e s i s ta n t,  th e ft r e s i s tan t,  we ath e r  r e s i s ta n t,  an d
ve n ti l a te d  an d  s h al l  i n c l u d e  th e  specifcations  i n  6 . 3 . 1 . 1
th r o u g h  6 . 3 . 1 . 8 .

6 . 3 . 1 . 1    Wa l l s  an d  d o o r s  s h a l l  b e  b u l l e t r e s i s ta n t an d  s h al l  b e
p e r m i tte d  to  b e  c o n s tr u c te d  ac c o r d i n g  to  an y o f th e  specifca‐
tions  o f An n e x  B .

6 . 3 . 1 . 2    T h e  r o o f s h al l  b e  p e r m i tte d  to  b e  c o n s tr u c te d  o f an y
typ e  o f s tr u c tu r a l l y s o u n d  m a te r i al s  th a t ar e  o r  h ave  b e e n  m ad e
fre  r e s i s tan t o n  th e  e x te r i o r.

6 . 3 . 1 . 3 *    Wh e r e  th e  n a tu r al  te r r ai n  ar o u n d  a  Typ e  1  m a ga z i n e
m a ke s  i t p o s s i b l e  fo r  a  b u l l e t to  b e  s h o t th r o u g h  th e  r o o f an d
c e i l i n g a t s u c h  a n  an g l e  th at th e  b u l l e t c an  s tr i ke  th e  e x p l o s i ve
m a te r i al s  wi th i n ,  e i th e r  th e  r o o f o r  th e  c e i l i n g s h al l  b e  o f b u l l e t-
r e s i s ta n t c o n s tr u c ti o n .

6 . 3 . 1 . 4    T h e  fo u n d ati o n  s h al l  b e  p e r m i tte d  to  b e  o f m as o n r y,
wo o d ,  o r  m e ta l  an d  s h al l  b e  c o m p l e te l y e n c l o s e d  e x c e p t fo r
o p e n i n g s  to  p r o vi d e  c r o s s -ve n ti l a ti o n .  A wo o d  fo u n d a ti o n

e n c l o s u r e  s h al l  b e  c o ve r e d  o n  th e  e x te r i o r  wi th  n o t l e s s  th a n
2 6  ga u g e  m e tal .

6 . 3 . 1 . 5    T h e  foor  s h a l l  b e  c o n s tr u c te d  o f wo o d  o r  o th e r  s u i ta‐
b l e  m ate r i a l .  F l o o r s  c o n s tr u c te d  o f m a te r i al s  th a t c a n  c au s e

s p ar ks  s h al l  b e  c o ve r e d  wi th  a n o n s p a r ki n g s u r fa c e ,  o r  th e  p a c k‐
a ge s  o f e x p l o s i ve  m ate r i a l  s h al l  b e  p ac ke d  o n  p a l l e ts  o f

n o n s p ar ki n g  m a te r i al .

6 . 3 . 1 . 6    Typ e  1  m ag az i n e s  s h a l l  b e  ve n ti l a te d  to  p r e ve n t d am p ‐
n e s s  o r  h e ati n g  o f e x p l o s i ve s .

6 . 3 . 1 . 6 . 1    Ve n ti l ati o n  o p e n i n g s  s h al l  b e  s c r e e n e d  to  p r e ve n t
e n tr a n c e  o f s p ar ks .

6 . 3 . 1 . 6 . 2    Ve n ti l ato r s  i n  s i d e wa l l s  s h al l  b e  o ffs e t o r  s h i e l d e d .

6 . 3 . 1 . 6 . 3    M a ga z i n e s  h a vi n g fo u n d ati o n  an d  r o o f ve n ti l ato r s ,
wi th  th e  ai r  c i r c u l ati n g  b e twe e n  s i d e wal l s  a n d  foor  an d
b e twe e n  s i d e wa l l s  an d  c e i l i n g ,  s h al l  h ave  a  wo o d  l a tti c e  l i n i n g

o r  e q u i va l e n t m e an s  to  p r e ve n t p a c kag e s  fr o m  b e i n g  s ta c ke d
ag ai n s t s i d e wa l l s  a n d  b l o c ki n g ai r  c i r c u l a ti o n .

6 . 3 . 1 . 7    E ac h  d o o r  o f th e  m a ga z i n e  s h al l  b e  e q u i p p e d  wi th  o n e
o f th e  fo l l o wi n g l o c ki n g  s ys te m s :

( 1 ) Two  m o r ti s e  l o c ks
( 2 ) Two  p a d l o c ks  i n  s e p ar ate  h as p s  an d  s tap l e s
( 3 ) A m o r ti s e  l o c k an d  a  p ad l o c k
( 4 ) A m o r ti s e  l o c k th a t r e q u i r e s  two  ke ys  to  o p e n
( 5 ) A th r e e -p o i n t l o c k o r  an  e q u i val e n t l o c k th at s e c u r e s  th e

d o o r  to  th e  fr a m e  a t m o r e  th a n  o n e  p o i n t

6 . 3 . 1 . 8    P ad l o c ks  s h al l  b e  s te e l ,  s h al l  h a ve  a t l e as t fve  tu m b l e r s ,
a n d  s h a l l  h ave  at l e as t an  1 1  m m  ( 7 ∕1 6  i n . )  c as e -h a r d e n e d

s h a c kl e .  Wi th  th e  e x c e p ti o n  o f p ad l o c ks  u s e d  o n  ve h i c u l ar
m a ga z i n e s ,  a l l  p a d l o c ks  s h a l l  b e  p r o te c te d  b y s te e l  h o o d s  i n s ta l ‐
l e d  to  d i s c o u r ag e  i n s e r ti o n  o f b o l t c u tte r s .  D o o r s  s e c u r e d  b y a

s u b s tan ti a l  i n te r n a l  b o l t s h al l  n o t r e q u i r e  ad d i ti o n al  l o c ki n g
d e vi c e s .  H i n ge s  a n d  h a s p s  s h al l  b e  fa s te n e d  s e c u r e l y to  th e

m a ga z i n e ,  an d  al l  l o c ki n g  h ar d war e  s h al l  b e  s e c u r e d  r i g i d l y an d
d i r e c tl y to  th e  d o o r  fr a m e .

6 . 3 . 2  Typ e  2  M agaz i n e .    A Typ e  2  m a ga z i n e  s h al l  b e  a  p o r tab l e
o r  m o b i l e  s tr u c tu r e ,  s u c h  a s  a  b o x ,  s ki d - m a ga z i n e ,  tr ai l e r,  o r
s e m i tr ai l e r,  th at i s  fre  r e s i s tan t,  th e ft r e s i s ta n t,  we a th e r  r e s i s t‐

an t,  an d  ve n ti l ate d .  I f u s e d  fo r  o u td o o r  s to r a ge ,  Typ e  2  m ag a‐
z i n e s  s h al l  b e  b u l l e t r e s i s ta n t.

Δ 6 . 3 . 2 . 1  Typ e  2  O u td o o r M agaz i n e .    A Typ e  2  o u td o o r  m ag a‐
z i n e  s h al l  i n c l u d e  th e  fo l l o wi n g :

( 1 ) Wal l s  an d  r o o f o r  c e i l i n g  s h al l  b e  c o n s tr u c te d  a c c o r d i n g
to  th e  p r o vi s i o n s  o f 6 . 3 . 1 . 1 ,  6 . 3 . 1 . 2 ,  an d  6 . 3 . 1 . 3 .

( 2 ) D o o r s  s h al l  b e  o f m e ta l ,  c o n s tr u c te d  a c c o r d i n g to  th e
p r o vi s i o n s  o f 6 . 3 . 1 . 1 ,  o r  s h al l  h ave  a m e ta l  e x te r i o r  wi th

a n  i n n e r  d o o r  m e e ti n g  th e  p r o vi s i o n s  o f 6 . 3 . 1 . 1 .
( 3 ) F l o o r s  c o n s tr u c te d  o f fe r r o u s  m e tal  s h al l  b e  c o ve r e d  wi th

a  n o n s p ar ki n g  s u r fac e .
( 4 ) A to p -o p e n i n g m ag az i n e  s h al l  h ave  a l i d  th at o ve r l a p s  th e

s i d e s  b y at l e a s t 2 5  m m  ( 1  i n . )  wh e n  i n  th e  c l o s e d  p o s i ‐
ti o n .

( 5 ) T h e  m a ga z i n e  s h al l  b e  s u p p o r te d  s o  th at i ts  foor  d o e s
n o t d i r e c tl y c o n tac t th e  gr o u n d .

( 6 ) M ag az i n e s  l e s s  th an  0 . 7 7  m 3  ( 1  yd 3 )  s h al l  b e  fa s te n e d
s e c u r e l y to  a  fxed  o b j e c t to  p r e ve n t th e ft o f th e  e n ti r e

m a ga z i n e .
( 7 ) H i n g e s ,  h as p s ,  l o c ks ,  an d  l o c ki n g h a rd wa r e  s h a l l  c o m p l y

wi th  6 . 3 . 1 . 7 .
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( 8 ) Wh e r e ve r  a  ve h i c u l ar  m a ga z i n e  i s  l e ft u n atte n d e d ,  i ts
wh e e l s  s h al l  b e  r e m o ve d  o r  i ts  ki n g p i n s  s h al l  b e  l o c ke d  o r
i t o th e r wi s e  s h a l l  b e  e ffe c ti ve l y i m m o b i l i z e d .

6 . 3 . 2 . 2  Typ e  2  I n d o o r M agaz i n e s .    A Typ e  2  i n d o o r  m a ga z i n e
s h a l l  i n c l u d e  th e  specifcations  i n  6 . 3 . 2 . 2 . 1  th r o u gh  6 . 3 . 2 . 2 . 5 .

6 . 3 . 2 . 2 . 1    T h e  m ag az i n e  s h al l  h ave  s u b s tan ti a l  wh e e l s  o r  c as te r s
to  fa c i l i ta te  r e m o va l  fr o m  th e  b u i l d i n g  i n  c a s e  o f e m e r g e n c y.

6 . 3 . 2 . 2 . 2    T h e  c o ve r  o f th e  m a ga z i n e  s h al l  h ave  s u b s ta n ti al
s tr ap  h i n g e s  an d  a m e an s  fo r  l o c ki n g.  T h e  m ag az i n e  s h a l l  b e
ke p t l o c ke d ,  e x c e p t d u r i n g  p l a c e m e n t o r  r e m o val  o f e x p l o s i ve
m a te r i al s ,  wi th  a fve-tumbler  p a d l o c k o r  i ts  e q u i val e n t.

6 . 3 . 2 . 2 . 3    T h e  m ag az i n e  s h al l  b e  p a i n te d  r e d ,  a n d  th e  to p  s h a l l
b e a r  th e  wo r d s  E X P L O S I VE S  — KE E P  F I RE  AWAY i n  wh i te
l e tte r s  at l e as t 7 6  m m  ( 3  i n . )  h i g h .

6 . 3 . 2 . 2 . 4    M ag az i n e s  c o n s tr u c te d  o f wo o d  s h al l  h ave  s i d e s ,
b o tto m s ,  an d  c o ve r s  o r  d o o r s  o f 5 1  m m  ( 2  i n . )  h a r d wo o d ,  we l l -
b r a c e d  at th e  c o r n e r s .  T h e  m ag az i n e s  s h al l  b e  c o ve r e d  wi th
s h e e t m e ta l  o f n o t l e s s  th an  2 6  ga u g e .  N a i l s  e x p o s e d  to  th e  i n te ‐
ri o r  o f th e  m ag az i n e s  s h al l  b e  c o u n te r s u n k.

6 . 3 . 2 . 2 . 5    M ag az i n e s  c o n s tr u c te d  o f m e tal  s h a l l  b e  o f 1 2  ga u g e
s h e e t m e ta l  a n d  s h al l  b e  l i n e d  wi th  a n o n s p ar ki n g  m a te r i al .
E d g e s  o f m e tal  c o ve r s  s h a l l  o ve r l a p  th e  s i d e s  b y a t l e as t 2 5  m m
( 1  i n . ) .

6 . 3 . 3  Typ e  3  M agaz i n e .    A Typ e  3  m a ga z i n e  s h al l  b e  a p o r tab l e
s tr u c tu r e  th at i s  fre  r e s i s tan t,  th e ft r e s i s tan t,  a n d  we ath e r  r e s i s t‐
an t a n d  s h al l  i n c l u d e  th e  specifcations  i n  6 . 3 . 3 . 1  th r o u gh
6 . 3 . 3 . 3 .

6 . 3 . 3 . 1    T h e  m ag az i n e  s h al l  b e  e q u i p p e d  wi th  a fve-tumbler
p ad l o c k.

6 . 3 . 3 . 2    M a ga z i n e s  c o n s tr u c te d  o f wo o d  s h a l l  h a ve  s i d e s ,
b o tto m s ,  a n d  c o ve r s  o r  d o o r s  o f 1 0 2  m m  ( 4  i n . )  h ar d wo o d ,
we l l -b r ac e d  a t th e  c o r n e r s .  T h e y s h al l  b e  c o ve r e d  wi th  s h e e t
m e tal  o f n o t l e s s  th a n  2 6  g au ge .  N ai l s  e x p o s e d  to  th e  i n te r i o r  o f
th e  m ag az i n e  s h al l  b e  c o u n te r s u n k.

6 . 3 . 3 . 3    M a ga z i n e s  c o n s tr u c te d  o f m e ta l  s h al l  m e e t th e  r e q u i r e ‐
m e n ts  o f 6 . 3 . 2 . 2 . 5 .

6 . 3 . 4  Typ e  4  M agaz i n e .    A Typ e  4  m a ga z i n e  s h a l l  b e  a  p e r m a‐
n e n t,  p o r tab l e ,  o r  m o b i l e  s tr u c tu r e  s u c h  a s  a b u i l d i n g ,  i g l o o ,
b o x ,  s e m i tr a i l e r,  o r  o th e r  m o b i l e  c o n tai n e r  th a t i s  fre  r e s i s ta n t,
th e ft r e s i s tan t,  a n d  we ath e r  r e s i s ta n t.

6 . 3 . 4 . 1  Typ e  4  O u td o o r M agaz i n e .    A Typ e  4  o u td o o r  m ag a‐
z i n e  s h al l  i n c l u d e  th e  fo l l o wi n g :

( 1 ) T h e  m a ga z i n e  s h al l  b e  c o n s tr u c te d  o f m a s o n r y,  wo o d
c o ve r e d  wi th  s h e e t m e tal ,  fa b r i c ate d  m e tal ,  o r  a  c o m b i n a‐
ti o n  o f th e s e  m ate r i al s .  D o o r s  s h a l l  b e  m e ta l  o r  wo o d
c o ve r e d  wi th  m e ta l .

( 2 ) P e r m an e n t m ag az i n e s  s h a l l  c o m p l y wi th  6 . 3 . 1 . 4 ,  6 . 3 . 1 . 6 ,
a n d  6 . 3 . 1 . 7 .

( 3 ) Ve h i c u l ar  m a ga z i n e s  s h al l  c o m p l y wi th  6 . 3 . 2 . 1 ( 7 )  an d
s h a l l  b e  i m m o b i l i z e d  wh e r e  u n atte n d e d ,  a s  d e s c r i b e d  i n

6 . 3 . 2 . 1 ( 8 ) .

6 . 3 . 4 . 2  Typ e  4  I n d o o r M agaz i n e .    A Typ e  4  i n d o o r  m a ga z i n e
s h a l l  c o m p l y wi th  al l  p r o vi s i o n s  o f 6 . 3 . 2 . 2 .

6 . 4  S to rage  Wi th i n  M agaz i n e s .

6 . 4 . 1    M ag az i n e s  s h a l l  b e  u n d e r  th e  r e s p o n s i b i l i ty o f a c o m p e ‐
te n t p e r s o n  at al l  ti m e s .  T h i s  p e r s o n  s h al l  b e  at l e as t 2 1  ye a r s

o l d  a n d  s h a l l  b e  r e s p o n s i b l e  fo r  th e  e n fo r c e m e n t o f al l  s a fe ty
p r e c au ti o n s .

6 . 4 . 2    Al l  m ag az i n e s  c o n tai n i n g e x p l o s i ve s  s h al l  b e  o p e n e d  an d
i n s p e c te d  a t i n te r val s  n o t e x c e e d i n g  3  d ays  to  d e te r m i n e
wh e th e r  th e r e  h as  b e e n  u n au th o r i z e d  o r  atte m p te d  e n tr y o r

wh e th e r  th e r e  h as  b e e n  u n au th o r i z e d  r e m o val  o f th e  m ag a‐
z i n e s  o r  th e i r  c o n te n ts .

6 . 4 . 3    M a ga z i n e  d o o r s  s h al l  b e  ke p t l o c ke d  e x c e p t d u r i n g
p l a c e m e n t o r  r e m o val  o f e x p l o s i ve  m a te r i al s  o r  d u r i n g  i n s p e c ‐
ti o n .

6 . 4 . 4    S afe ty r u l e s  c o ve r i n g  th e  o p e r ati o n s  o f m a ga z i n e s  s h a l l
b e  p o s te d  o n  th e  i n te r i o r  s i d e  o f th e  m ag az i n e  d o o r.

6 . 4 . 5    Wh e n  e x p l o s i ve  m a te r i al s  a r e  r e m o ve d  fr o m  th e  m ag a‐
z i n e  fo r  u s e ,  th e  o l d e s t s to c k s h al l  b e  u s e d  frst.

6 . 4 . 6    C o r r e s p o n d i n g  g r ad e s  a n d  b r a n d s  o f e x p l o s i ve  m ate r i al s
s h a l l  b e  s to r e d  to g e th e r  s o  th at b r a n d  an d  g r ad e  m ar ki n g s  a r e

r e a d i l y vi s i b l e .  Al l  s to c k s h a l l  b e  s to r e d  to  b e  e a s i l y c o u n te d  an d
c h e c ke d .

6 . 4 . 7    C o n tai n e r s  o f e x p l o s i ve  m ate r i a l s  s h a l l  b e  p i l e d  i n  a
s tab l e  m an n e r,  l a i d  fat,  an d  wi th  th e  to p  s i d e  u p .

6 . 4 . 8    O p e n  c o n ta i n e r s  o f e x p l o s i ve  m ate r i a l s  s h al l  b e  c l o s e d
s e c u r e l y b e fo r e  b e i n g r e tu r n e d  to  a  m ag az i n e .  N o  c o n tai n e r

wi th o u t a  c l o s e d  l i d  s h a l l  b e  s to r e d  i n  a m ag az i n e .

Δ 6 . 4 . 9    Wi th  th e  e x c e p ti o n  o f fberboard  c o n ta i n e r s ,  c o n tai n e r s
o f e x p l o s i ve  m a te r i al s  s h al l  n o t b e  o p e n e d ,  u n p ac ke d ,  o r

r e p ac ke d  i n s i d e  o r  wi th i n  1 5  m  ( 5 0  ft)  o f a m ag az i n e  o r  i n  c l o s e
p r o x i m i ty to  o th e r  e x p l o s i ve s .

N 6 . 4 . 1 0    F i b e r b o ar d  c o n tai n e r s  s h a l l  b e  p e r m i tte d  to  b e  o p e n e d
i n s i d e  o r  wi th i n  1 5  m  ( 5 0  ft)  o f a  m a ga z i n e .

N 6 . 4 . 1 1    F i b e r b o ar d  c o n ta i n e r s  s h al l  n o t b e  u n p a c ke d  wi th i n
1 5  m  ( 5 0  ft)  o f a m ag az i n e .

Δ 6 . 4 . 1 2    To o l s  u s e d  fo r  o p e n i n g  c o n tai n e r s  o f e x p l o s i ve  m ate r i ‐
a l s  s h al l  b e  n o n s p a r ki n g.

N 6 . 4 . 1 3    M e tal  s l i tte r s  s h al l  b e  p e r m i tte d  to  b e  u s e d  to  o p e n
fberboard  c o n tai n e r s .

6 . 4 . 1 4    N o  o th e r  m a te r i al s  s h al l  b e  s to r e d  i n  m a ga z i n e s
c o n tai n i n g p r o p e l l an t,  d e l ay,  o r  e j e c ti o n  c o m p o s i ti o n  o r  o th e r
e x p l o s i ve s .

6 . 4 . 1 4 . 1    M e tal  to o l s  o th e r  th a n  n o n fe r r o u s  c o n ve yo r s  s h al l  n o t
b e  s to r e d  i n  m a ga z i n e s .

6 . 4 . 1 4 . 2    F e r r o u s  m e tal  c o n ve yo r  s tan d s  p r o te c te d  b y a  c o at o f
p ai n t s h al l  b e  p e r m i tte d  to  b e  s to r e d  wi th i n  m ag az i n e s .

6 . 4 . 1 5    M ag az i n e  foors  s h al l  b e  s we p t r e gu l a r l y a n d  ke p t c l e a n ,
d r y,  an d  fr e e  o f gr i t,  p ap e r,  e m p ty p ac ki n g  m ate r i a l s ,  an d

r u b b i s h .

6 . 4 . 1 5 . 1    B r o o m s  an d  o th e r  c l e an i n g u te n s i l s  s h al l  n o t h a ve
s p ar k-p r o d u c i n g  m e tal  p ar ts .

6 . 4 . 1 5 . 2    S we e p i n g s  fr o m  m ag az i n e  foors  s h al l  b e  d i s p o s e d  o f
ac c o r d i n g  to  m an u fac tu r e r s '  i n s tr u c ti o n s .
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6 . 4 . 1 6    Wh e r e  an y p r o p e l l an t,  d e l ay,  o r  e j e c ti o n  c o m p o s i ti o n
h as  d e te r i o r a te d  to  th e  e x te n t th a t i t h as  b e c o m e  u n s tab l e  o r
d an g e r o u s ,  th e  p e r s o n  r e s p o n s i b l e  s h a l l  c o n ta c t th e  m an u fa c ‐
tu r e r  i m m e d i ate l y fo r  as s i s tan c e .

6 . 4 . 1 7    B e fo r e  m aki n g  r e p a i r s  to  th e  i n te r i o r  o f a  m a ga z i n e ,  a l l
p r o p e l l an t,  d e l ay,  o r  e j e c ti o n  c o m p o s i ti o n  s h al l  b e  r e m o ve d
an d  th e  i n te r i o r  s h a l l  b e  c l e a n e d .

6 . 4 . 1 8    B e fo r e  m aki n g  r e p a i r s  to  th e  e x te r i o r  o f a  m ag az i n e
wh e r e  th e r e  i s  a p o s s i b i l i ty o f c au s i n g s p ar ks  o r  fre,  a l l  p r o p e l ‐
l an t,  d e l a y,  o r  e j e c ti o n  c o m p o s i ti o n  s h al l  b e  r e m o ve d  fr o m  th e
m a ga z i n e .

6 . 4 . 1 9    P r o p e l l a n t,  d e l a y,  o r  e j e c ti o n  c o m p o s i ti o n  r e m o ve d
fr o m  a m ag az i n e  u n d e r go i n g r e p ai r  s h a l l  b e  p l ac e d  i n  an o th e r
m a ga z i n e  o r  at a  s afe  d i s ta n c e  fr o m  th e  m ag az i n e ,  wh e r e  i t
s h a l l  b e  p r o p e r l y gu ar d e d  an d  p r o te c te d .  U p o n  c o m p l e ti o n  o f
th e  r e p a i r s ,  th e  p r o p e l l an t c o m p o s i ti o n  s h a l l  b e  r e tu r n e d
p r o m p tl y to  th e  m ag az i n e .

6 . 5  M i s c e l l an e o us  S afe ty P re c auti o n s .

Δ 6 . 5 . 1    S m o ki n g ,  m atc h e s ,  o p e n  fames,  s p ar k-p r o d u c i n g  d e vi ‐
c e s ,  an d  frearms,  e x c e p t th o s e  c ar r i e d  b y au th o r i z e d  g u a r d s ,
s h a l l  n o t b e  p e r m i tte d  i n s i d e  o f o r  wi th i n  1 5  m  ( 5 0  ft)  o f a
m a ga z i n e .

6 . 5 . 2    T h e  ar e a  a r o u n d  a  m a ga z i n e  s h a l l  b e  ke p t c l e a r  o f b r u s h ,
d r i e d  ve ge tati o n ,  l e a ve s ,  a n d  s i m i l a r  c o m b u s ti b l e s  fo r  a  d i s ta n c e
o f at l e as t 7 . 6  m  ( 2 5  ft) .

6 . 5 . 3    C o m b u s ti b l e  m ate r i al s  s h al l  n o t b e  s to r e d  wi th i n  1 5  m
( 5 0  ft)  o f a  m a ga z i n e .

6 . 5 . 4    P r o p e r ty o n  wh i c h  Typ e  1  m ag az i n e s  a n d  o u td o o r  m ag a‐
z i n e s  o f Typ e s  2  an d  4  ar e  l o c ate d  s h a l l  b e  p o s te d  wi th  s i g n s
r e ad i n g E X P L O S I VE S  — KE E P  O U T.  S i g n s  s h al l  b e  l o c a te d  to
m i n i m i z e  th e  p o s s i b i l i ty th at a  b u l l e t s h o t at th e  s i gn  wi l l  h i t th e
m a ga z i n e .

C h ap te r 7    Re q ui re m e n ts  fo r Ro c ke t M o to rs  an d  C o m p o n e n ts

7 . 1  S o l i d  P ro p e l l an t Ro c k e t M o to rs  an d  C o m p o n e n ts .

7 . 1 . 1    A s o l i d -p r o p e l l an t m o d e l  o r  h i g h -p o we r  r o c ke t m o to r,
m o to r-r e l o ad i n g ki t,  o r  c o m p o n e n t s h al l  b e  d e s i gn e d  to  b e
i g n i te d  e l e c tr i c al l y.

7 . 1 . 2    A s o l i d - p r o p e l l an t r o c ke t m o to r,  m o to r-r e l o a d i n g ki t,  o r
c o m p o n e n t s h al l  b e  s o  d e s i g n e d  an d  c o n s tr u c te d  as  to  b e  i n c a‐
p ab l e  o f i g n i ti o n  wh e n  s u b j e c te d  to  a  te m p e r atu r e  o f 1 2 5 ° C
( 2 5 7 ° F )  fo r  a d u r ati o n  o f n o  l e s s  th a n  3 0  m i n u te s .

7 . 2  E x p e n d ab l e  Ro c ke t M o to r.

7 . 2 . 1    An  e x p e n d a b l e  ( n o n r e l o ad ab l e )  r o c ke t m o to r  s h a l l  h a ve
al l  o f th e  p r o p e l l a n t p r e l o ad e d  i n to  th e  m o to r  c a s i n g i n  s u c h  a
m a n n e r  th at th e  p r o p e l l an t c an n o t b e  r e m o ve d  wi th o u t
d e s tr o yi n g  th e  m o to r.

7 . 2 . 2    D e l ay tr ai n s  an d  e j e c ti o n  c h a r ge s  s h a l l  b e  p e r m i tte d  to
b e  i n c l u d e d  a s  an  i n te gr a l  p a r t o f th e  m o to r.  M o to r s  th at ar e
avai l ab l e  o n l y to  a d u l ts  ( ag e  1 8  a n d  a b o ve )  s h al l  b e  p e r m i tte d
to  u s e  s e p ar a te l y p ac ka ge d  d e l a ys  an d  e j e c ti o n  c h ar g e s .

7 . 3  Re l o ad ab l e  Ro c k e t M o to r.

7 . 3 . 1    P r o p e l l an t m o d u l e s  p a c kag e d  i n  m o to r-r e l o a d i n g ki ts  fo r
r e l o ad ab l e  r o c ke t m o to r s  h a vi n g a  to tal  i m p u l s e  e q u a l  to  o r

g r e ate r  th an  3 0  N -s e c  ( 6 . 7  l b -s e c )  s h a l l  b e  s h i p p e d  an d  s to r e d
i n  a n  i n s u l a ti n g s l e e ve  o f e q u al  o r  g r e ate r  l e n gth  th a n  th e
p r o p e l l an t m o d u l e .

7 . 3 . 1 . 1 *    T h e  i n s u l a ti n g s l e e ve  s h al l  h ave  a l o w th e r m al
c o n d u c ti vi ty an d  a  th i c kn e s s  o f n o t l e s s  th a n  0 . 8  m m  ( 0 . 0 3  i n . ) .

7 . 3 . 2    P r o p e l l an t m o d u l e s  p a c kag e d  i n  m o to r-r e l o a d i n g ki ts  fo r
r e l o ad ab l e  r o c ke t m o to r s  h avi n g  a to tal  i m p u l s e  o f l e s s  th a n

3 0  N -s e c  ( 6 . 7  l b -s e c )  s h a l l  b e  l i m i te d  to  a m ax i m u m  o f th r e e
m o d u l e s  p e r  p ac ka ge .

7 . 3 . 3    E j e c ti o n  c h a r ge s  s h al l  b e  p ac kag e d  i n  s u c h  a m an n e r
th a t an y fame  fr o m  i g n i ti o n  o f a  c h ar g e  wi l l  h ave  a  l o w p r o b a‐
b i l i ty o f c r o s s -p r o p ag ati o n  to  o th e r  e j e c ti o n  c h a r ge s .

7 . 4  M o to r C as i n g Re q u i re m e n ts .

Δ 7 . 4 . 1  M o to r C as i n g Te m p e ratu re  Re q u i re m e n ts .

N 7 . 4 . 1 . 1    A s o l i d -p r o p e l l an t r o c ke t m o to r  s h al l  b e  d e s i gn e d  an d
c o n s tr u c te d  s o  th a t th e  te m p e r atu r e  o f th e  e x te r n al  s u r fac e  o f

th e  r o c ke t m o to r  c as i n g a n d  fttings,  i f a n y,  s h al l  n o t e x c e e d
2 0 0 ° C  ( 3 9 2 ° F )  fo r  m o to r s  g e n e r ati n g  u n d e r  1 6 0  N -s e c  ( 3 6  l b -
s e c )  o f to tal  i m p u l s e ,  an d  2 2 0 º C  ( 4 2 8 º F )  fo r  m o to r s  g e n e r ati n g

i n  e x c e s s  o f 1 6 0  N -s e c  ( 3 6  l b -s e c ) ,  d u r i n g o r  afte r  o p e r a ti o n .

7 . 4 . 2    A s o l i d -p r o p e l l an t m o d e l  r o c ke t m o to r  c as i n g  s h a l l  b e
d e s i g n e d  s o  th a t,  i f i t r u p tu r e s ,  i t wi l l  n o t p r o j e c t a n y c a s i n g

fr a gm e n ts  b e yo n d  a r a d i a l  d i s tan c e  o f 3  m  ( 1 0  ft)  fo r  m o to r s  o f
l e s s  th an  3 0  N -s e c  ( 6 . 7  l b - s e c )  to ta l  i m p u l s e ,  o r  6  m  ( 2 0  ft)  fo r

m o to r s  e q u a l  to  o r  gr e a te r  th an  3 0  N -s e c  ( 6 . 7  l b - s e c ) .

7 . 4 . 3    A h i g h -p o we r  r o c ke t m o to r  c as i n g  s h a l l  b e  s o  d e s i gn e d
a n d  c o n s tr u c te d  th at,  i f i t r u p tu r e s ,  i t wi l l  n o t p r o j e c t a n y c as i n g
fr ag m e n ts  b e yo n d  a  r ad i al  d i s tan c e  s h o wn  i n  Tab l e  7 . 4 . 3 .

7 . 4 . 4    A r o c ke t m o to r  c a s i n g th a t i s  m e ta l l i c  s h al l  b e  d e s i gn e d
a n d  c o n s tr u c te d  s o  th a t i ts  fai l u r e  m o d e  s h al l  l e a d  to  al l  s e p a r a‐

te d  p ar ts  tr ave l i n g a l o n g th e  l o n gi tu d i n al  a x i s  o f th e  m o to r.

7 . 4 . 5    Re l o ad ab l e  m e tal  m o to r  c a s i n g s  s h al l  b e  m ad e  o f 6 0 6 1 -
T 6  a l u m i n u m  a l l o y o r  o th e r  a l u m i n u m  a l l o y wi th  e q u i va l e n t
m e c h a n i c al  p r o p e r ti e s .

7 . 4 . 6    Re l o a d ab l e  m e tal  m o to r  c as i n g s  s h a l l  b e  d e s i g n e d  to
c o n tai n  at l e a s t twi c e  th e  d e s i gn  m a x i m u m  o p e r ati n g  p r e s s u r e

o f th e  m o to r  b e fo r e  al l o wi n g  fa i l u r e  to  o c c u r.

7 . 5  H yb ri d  P ro p e l l an t H i gh - P o we r Ro c k e t M o to rs .

7 . 5 . 1  G e n e ral  Re q ui re m e n ts .

7 . 5 . 1 . 1    A h yb r i d  p r o p e l l an t h i gh -p o we r  r o c ke t m o to r  s h a l l  b e
p r o d u c e d  b y a c o m m e r c i a l  m an u fac tu r e r.

7 . 5 . 1 . 2    A h yb r i d  p r o p e l l a n t h i g h -p o we r  r o c ke t m o to r  s h al l  u s e
p r e s s u r i z e d  n i tr o u s  o x i d e  a s  a n  o x i d i z e r  c o m b i n e d  wi th  o n e  o r

m o r e  s e p a r ate  fu e l s ,  o n e  o f wh i c h  s h al l  b e  s o l i d .

7 . 5 . 1 . 3    O n l y e th a n o l ,  m e th an o l ,  o r  a n  e x c l u s i ve  c o m b i n a ti o n
th e r e o f s h al l  b e  u s e d  i n  a h yb r i d  p r o p e l l a n t h i g h -p o we r  r o c ke t
m o to r  th at u s e s  a s u p p l e m e n tal  l i q u i d  fu e l .

7 . 5 . 1 . 4    T h e  s o l i d  fu e l  s h al l  b e  i n  e i th e r  o f th e  fo l l o wi n g c o n d i ‐
ti o n s :

( 1 ) P r e l o a d e d  i n to  th e  m o to r  c as i n g i f a h yb r i d  p r o p e l l an t
h i g h -p o we r  r o c ke t m o to r  i s  d e s i g n e d  to  b e  e x p e n d ab l e

( 2 ) Avai l ab l e  i n  a p r e m an u fa c tu r e d  m o d u l e ( s )  i f th e  fu e l  i s
d e s i g n e d  to  b e  u s e d  i n  a r e l o ad ab l e  h yb r i d  p r o p e l l a n t
h i gh - p o we r  r o c ke t m o to r
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7 . 5 . 1 . 5    P yr o te c h n i c  m o d u l e s  i n te n d e d  fo r  u s e  i n  th e  o p e r a ti o n
o f a h yb r i d  p r o p e l l an t h i gh -p o we r  r o c ke t m o to r  s h al l  b e
c o m p l e te l y p r e m a n u fac tu r e d .

7 . 5 . 1 . 6 *    P yr o te c h n i c  m o d u l e s  we i g h i n g  2 0  g  ( 0 . 7  o z )  o r  m o r e
an d  p a c kag e d  i n  m o to r-r e l o ad i n g  ki ts  fo r  r e l o a d a b l e  h yb r i d
p r o p e l l an t h i gh - p o we r  r o c ke t m o to r s  s h a l l  b e  s h i p p e d  an d
s to r e d  i n  an  i n s u l a ti n g  s l e e ve  o f e q u al  o r  g r e ate r  l e n g th  th a n
th e  p yr o te c h n i c  m o d u l e .  T h e  i n s u l a ti n g s l e e ve  s h a l l  h ave  l o w
th e r m al  c o n d u c ti vi ty a n d  a th i c kn e s s  o f n o t l e s s  th an  0 . 8  m m
( 0 . 0 3  i n . ) .

7 . 5 . 1 . 7    H yb r i d  p r o p e l l an t h i g h -p o we r  r o c ke t m o to r s  u s i n g
p yr o te c h n i c  m o d u l e s  s h al l  b e  s o  d e s i gn e d  a n d  c o n s tr u c te d  th at
th e  m a x i m u m  p r e s s u r e  g e n e r ate d  b y th e  p yr o te c h n i c
m o d u l e ( s )  al o n e  s h al l  n o t e x c e e d  2 7 6 0  kP a  ( 4 0 0  p s i )  a t 2 0 ° C
±  5 ° C  ( 6 8 ° F  ±  9 ° F ) .

7 . 5 . 1 . 8    H yb r i d  p r o p e l l an t h i g h -p o we r  r o c ke t m o to r s  u s i n g
p yr o te c h n i c  m o d u l e s  s h al l  b e  s o  d e s i gn e d  a n d  c o n s tr u c te d  th at
th e  m o to r  c o m b u s ti o n  c h a m b e r  s h a l l  fa i l  at a  p r e s s u r e  n o
gr e ate r  th a n  o n e - h al f th e  fight c yl i n d e r ' s  d e s i gn  yi e l d  p r e s s u r e .

7 . 5 . 2  Re q u i re m e n ts  fo r S e al e d  H yb ri d  M o to r S ys te m s .

7 . 5 . 2 . 1    F l i g h t c yl i n d e r s  u s e d  i n  s e al e d  h yb r i d  m o to r  s ys te m s
s h a l l  b e  m a d e  o f al u m i n u m  al l o y,  c o m p o s i te ,  o r  a c o m p o s i te -
o ve r wr ap p e d  al u m i n u m  s h e l l .

7 . 5 . 2 . 2    F l i g h t c yl i n d e r s  u s e d  fo r  s to r ag e  o f n i tr o u s  o x i d e  s h a l l
c o m p l y wi th  4 9  C F R 1 7 8 . 4 6  o r  1 7 8 . 6 8 ,  o r  D O T  S P -7 8 8 7 .

7 . 5 . 2 . 3    M e tal l i c  c o m p o n e n ts  o f va l ve s  u s e d  i n  s e al e d  fight
c yl i n d e r s  s h a l l  b e  c o n s tr u c te d  o f b r a s s ,  al u m i n u m ,  o r  s tai n l e s s
s te e l .

7 . 5 . 2 . 4    I n te r n al  va l ve  n o n m e tal l i c  s e a l i n g  c o m p o n e n ts
e x p o s e d  to  fowing  p r e s s u r i z e d  n i tr o u s  o x i d e  s h a l l  b e  m a d e  o f
n o n c o m b u s ti b l e  m ate r i al s  s u c h  as  Tefon®  polytetrafuoroethy‐
lene  p o l ym e r.

7 . 5 . 2 . 5    T h e  u s e  o f n o n c o m b u s ti b l e  m ate r i a l s  s h al l  n o t b e
r e q u i r e d  fo r  p yr o te c h n i c  va l ve -s e al i n g c o m p o n e n ts  th at a r e
d e s i g n e d  to  b e  c o n s u m e d  u p o n  i g n i ti o n .

7 . 5 . 2 . 6    P r i o r  to  i g n i ti o n ,  p yr o te c h n i c  val ve -s e a l i n g  c o m p o ‐
n e n ts  s h a l l  b e  c ap a b l e  o f m ai n tai n i n g  th e i r  s tr u c tu r al  i n te g r i ty

u p  to  th e  r ate d  wo r ki n g  p r e s s u r e  o f th e  n i tr o u s  o x i d e  fight
c yl i n d e r  o r  1 0  M P a  ( 1 8 0 0  p s i ) ,  wh i c h e ve r  i s  g r e ate r.

7 . 5 . 2 . 7    P r i o r  to  i gn i ti o n ,  p yr o te c h n i c  val ve -s e a l i n g  c o m p o ‐
n e n ts  s h al l  b e  i s o l ate d  fr o m  d i r e c t c o n ta c t wi th  p r e s s u r i z e d
n i tr o u s  o x i d e .

7 . 5 . 2 . 8    S e al e d  fight c yl i n d e r s  u s e d  fo r  s to r ag e  o f p r e s s u r i z e d
n i tr o u s  o x i d e  s h al l  b e  e q u i p p e d  wi th  a p r e s s u r e  r e l i e f val ve  th at

wi l l  fu n c ti o n  at a p r e s s u r e  n o  g r e ate r  th an  o n e -h a l f o f th e  c yl i n ‐
d e r  d e s i g n  yi e l d  p r e s s u r e .

7 . 5 . 2 . 9    S e al e d  fight c yl i n d e r s  u s e d  fo r  s to r ag e  o f p r e s s u r i z e d
n i tr o u s  o x i d e  s h al l  h a ve  th e  tar e  we i gh t o f th e  c yl i n d e r  an d  th e
m a x i m u m  p e r m i s s i b l e  n i tr o u s  o x i d e  fll  we i gh t c l e a r l y an d  l e g i ‐

b l y i m p r i n te d  o n  th e  e x te r i o r  s u r fac e  o f th e  c yl i n d e r  o r  o n  a
l ab e l  affxed  to  th e  c yl i n d e r.

7 . 5 . 2 . 9 . 1    T h e  m a x i m u m  p e r m i s s i b l e  n i tr o u s  o x i d e  fll  we i g h t
d i s p l aye d  o n  th e  c yl i n d e r  s h al l  n o t e x c e e d  th at al l o we d  b y
4 9  C F R 1 7 3 . 3 0 4 .

7 . 5 . 2 . 1 0    War n i n g an d  o th e r  l ab e l s  ap p l i e d  b y th e  c yl i n d e r
m a n u fac tu r e r  s h al l  n o t b e  r e m o ve d .

7 . 5 . 3  Re q u i re m e n ts  fo r Ve n te d  H yb ri d  M o to r S ys te m s .

7 . 5 . 3 . 1    F l i g h t c yl i n d e r s  u s e d  i n  ve n te d  h yb r i d  m o to r  s ys te m s
s h a l l  b e  m a d e  o f al u m i n u m  al l o y,  c o m p o s i te ,  o r  a c o m p o s i te -

o ve r wr ap p e d  al u m i n u m  s h e l l .

7 . 5 . 3 . 2    F l i g h t c yl i n d e r s  u s e d  i n  ve n te d  h yb r i d  m o to r  s ys te m s
s h a l l  h ave  a  d e s i gn  yi e l d  p r e s s u r e  o f a t l e a s t 2 1  M P a ( 3 0 0 0  p s i )
a n d  s h al l  h ave  b e e n  p r o o f-te s te d  to  a t l e as t 1 4  M P a ( 2 0 0 0  p s i ) .

7 . 5 . 3 . 3    T h e  m an u fa c tu r e r s '  ap p r o val  an d  te s ti n g  d a te  s h a l l  b e
c l e ar l y an d  l e g i b l y i m p r i n te d  o n  th e  e x te r i o r  s u r fa c e  o f th e

c yl i n d e r.

7 . 5 . 3 . 4    Ve n te d  fight c yl i n d e r s  s h al l  b e  d e s i g n e d  a n d  c o n s tr u c ‐
te d  s o  th a t th e i r  n o r m al  fai l u r e  m o d e  s h a l l  l e ad  to  a l l  s e p ar a te d

p ar ts  tr ave l i n g a l o n g th e  l o n gi tu d i n al  a x i s  o f th e  c yl i n d e r.

7 . 5 . 3 . 5    Ve n te d  fight c yl i n d e r s  s h al l  b e  c ap ab l e  o f b e i n g
r e m o te l y e m p ti e d  o f n i tr o u s  o x i d e  at a n y ti m e  p r i o r  to  i gn i ti o n
o f th e  h yb r i d  r o c ke t m o to r.

7 . 5 . 3 . 6    Ve n te d  fight c yl i n d e r s  s h a l l  b e  flled  a n d  u n l o a d e d
r e m o te l y fr o m  a d i s tan c e  at l e a s t twi c e  th a t s h o wn  i n  Tab l e

7 . 4 . 3  fo r  th e i r  r e p r e s e n tati ve  m o to r  c l a s s .

Tab l e  7 . 4 . 3  H i gh - P o we r Ro c ke t M o to r C as i n g M ax i m u m  P ro j e c ti o n  D i s tan c e

To tal  I m p ul s e  
M ax i m u m

D i s tan c e

N - s e c l b - s e c M o to r m ft

0 –1 6 0 . 0 0 0 –3 6 . 0 G o r  s m al l e r 1 5 . 0 5 0
1 6 0 . 0 1 –3 2 0 . 0 0 3 6 . 1 –7 2 . 0 0 H 1 5 . 0 5 0
3 2 0 . 0 1 –6 4 0 . 0 0 7 2 . 0 1 –1 4 4 . 0 0 I 1 5 . 0 5 0

6 4 0 . 0 1 –1 , 2 8 0 . 0 0 1 4 4 . 0 1 –2 8 8 . 0 0 J 1 5 . 0 5 0
1 , 2 8 0 . 0 1 –2 , 5 6 0 . 0 0 2 8 8 . 0 1 –5 7 6 . 0 0 K 3 0 . 5 1 0 0
2 , 5 6 0 . 0 1 –5 , 1 2 0 . 0 0 5 7 6 . 0 1 –1 , 1 5 1 . 0 0 L 4 5 . 5 1 5 0

5 , 1 2 0 . 0 1 –1 0 , 2 4 0 . 0 0 1 , 1 5 1 . 0 1 –2 , 3 0 2 . 0 0 M 7 6 . 0 2 5 0
1 0 , 2 4 0 . 0 1 –2 0 , 4 8 0 . 0 0 2 , 3 0 2 . 0 1 –4 , 6 0 4 . 0 0 N 1 5 2 . 5 5 0 0
2 0 , 4 8 0 . 0 1 –4 0 , 9 6 0 . 0 0 4 , 6 0 4 . 0 1 –9 , 2 0 8 . 0 0 O 2 2 8 . 5 7 5 0
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7 . 6  M o d e l  Ro c ke t M o to r L i m i tati o n s .

7 . 6 . 1    A m o d e l  r o c ke t m o to r  s h al l  c o n tai n  n o  m o r e  th a n  6 2 . 5  g
( 2 . 2  o z )  o f p r o p e l l an t e x c e p t as  p r o vi d e d  fo r  i n  7 . 6 . 1 . 1 .

7 . 6 . 1 . 1    A m o d e l  r o c ke t m o to r  m an u fa c tu r e d  o n l y fo r  s a l e  to
o r  u s e  b y i n d i vi d u al s  1 8  ye a r s  o f a ge  o r  o l d e r  s h a l l  b e  p e r m i tte d
to  c o n tai n  n o  m o r e  th a n  1 2 5  g m  ( 4 . 4  o z )  o f p r o p e l l a n t.

7 . 6 . 2    A m o d e l  r o c ke t m o to r  s h a l l  p r o d u c e  a to tal  i m p u l s e  l e s s
th a n  8 0  N -s e c  ( 1 7 . 9 8  l b -s e c ) .

7 . 6 . 2 . 1    A m o d e l  r o c ke t m o to r  m a n u fac tu r e d  o n l y fo r  s al e  to
o r  u s e  b y i n d i vi d u al s  1 8  ye a r s  o f a ge  o r  o l d e r  s h a l l  b e  p e r m i tte d
to  h ave  a  to tal  i m p u l s e  n o t i n  e x c e s s  o f 1 6 0  N -s e c  ( 3 6  l b -s e c ) .

7 . 6 . 3    A m o d e l  r o c ke t m o to r  s h a l l  p r o d u c e  an  ave r ag e  th r u s t o f
8 0  N  ( 1 7 . 9 8  l b f)  o r  l e s s .

7 . 6 . 4    A m o d e l  r o c ke t m o to r  m a n u fac tu r e d  fo r  s al e  to  o r  u s e
b y i n d i vi d u al s  1 7  ye ar s  o f ag e  o r  yo u n g e r  s h al l  b e  d e s i gn e d  to
c o m p l y wi th  1 6  C F R 1 5 0 0 . 8 5 ( 8 )  a n d  ( 9 )  o f C o n s u m e r  P r o d u c t
S a fe ty C o m m i s s i o n  ( C P S C )  Re gu l a ti o n s .

7 . 6 . 5    T h e  p r o p e l l an t o f a m o d e l  r o c ke t m o to r  s h a l l  c o n ta i n  n o
m e tal  p ar ti c l e s  l a r ge r  th an  1 5 0  m i c r o n s  ( 1 0 0  m e s h )  an d  s h a l l
b e  d e s i g n e d  to  p r o d u c e  a  m i n i m u m  o f e j e c te d  p ar ti c l e s  o r
s p ar ks .

7 . 7  H i gh - P o we r Ro c ke t M o to r L i m i tati o n s .

7 . 7 . 1    A h i gh - p o we r  r o c ke t m o to r  s h al l  p r o d u c e  a to tal  i m p u l s e
n o  g r e ate r  th a n  4 0 , 9 6 0  N -s e c  ( 9 2 1 6  l b -s e c ) .

7 . 7 . 2    A r o c ke t m o to r  th at c o n tai n s  gr e a te r  th an  1 2 5  g  ( 4 . 4  o z )
o f p r o p e l l a n t s h al l  b e  classifed  a s  a  h i gh - p o we r  r o c ke t m o to r.

7 . 7 . 3    A r o c ke t m o to r  th at p r o d u c e s  gr e a te r  th a n  1 6 0  N -s e c
( 3 6  l b -s e c )  o f to ta l  i m p u l s e  s h a l l  b e  classifed  a s  a h i g h -p o we r
r o c ke t m o to r.

7 . 7 . 4    A r o c ke t m o to r  th at p r o d u c e s  a n  ave r ag e  th r u s t g r e ate r
th a n  8 0  N  ( 1 7 . 9 8  l b f)  s h a l l  b e  classifed  a s  a  h i gh - p o we r  r o c ke t
m o to r.

7 . 7 . 5    T h e  p r o p e l l a n t o f a  h i g h -p o we r  r o c ke t m o to r  s h a l l
c o n tai n  n o  m e tal  p a r ti c l e s  l ar g e r  th an  1 5 0  m i c r o n s  ( 1 0 0  m e s h ) ,
e x c e p t fo r  ti tan i u m  ( T i )  s p o n ge .

7 . 7 . 5 . 1    N o  T i  s p o n g e  p ar ti c l e s  l ar g e r  th an  2 3 8 0  m i c r o n s
( 8  m e s h )  s h al l  b e  u s e d .

7 . 7 . 5 . 2    N o  m o r e  th an  1 2  p e r c e n t b y we i g h t o f T i  s p o n ge  s h a l l
b e  u s e d .

7 . 8  M an u fac tu re r P ro d u c ti o n  L o t Te s ti n g.

7 . 8 . 1    A m an u fac tu r e r  o f s o l i d - p r o p e l l an t m o d e l  a n d  h i gh -
p o we r  r o c ke t m o to r s  o r  m o to r-r e l o ad i n g  ki ts  s h a l l  s u b j e c t a
r an d o m  s a m p l e  o f 1  p e r c e n t o f e a c h  m o to r  o r  m o to r- r e l o ad i n g
ki t p r o d u c ti o n  l o t to  a  s tati c  te s t th at s h al l  m e as u r e  an d  r e c o r d
th e  as s e m b l e d  r o c ke t m o to r ' s  to ta l  i m p u l s e ,  d e l a y ti m e ,  an d
ac ti o n  o f e j e c ti o n  c h ar g e  fo r  e ac h  i te m ,  i f i n c l u d e d .

7 . 8 . 2    A wr i tte n  q u a l i ty c o n tr o l  p l an  an d  r e c o r d ke e p i n g s h a l l
b e  p e r m i tte d  to  b e  m ai n ta i n e d  fo r  p r o d u c ti o n  l o ts  o f p r o p e l ‐
l an t c o m p o s i ti o n ,  d e l a y c o m p o s i ti o n ,  a n d  m o to r  c o m p o n e n ts
to  e n s u r e  c o m p l i a n c e  wi th  th i s  c o d e  as  an  al te r n a ti ve  to  a
r an d o m  s a m p l e  o f 1  p e r c e n t o f e ac h  p r o d u c ti o n  l o t o f h i gh -
p o we r  r o c ke t m o to r s  wi th  to ta l  i m p u l s e s  n o  l e s s  th an  1 2 0 0  N -
s e c  ( 2 7 0  l b -s e c )  ( Typ e  K m o to r s ) .

7 . 8 . 3    P r o p e l l a n t b u r n  ti m e  s h a l l  b e  th e  p e r i o d ,  m e a s u r e d  i n
th e  m o to r ' s  th r u s t-ti m e  profle,  b e twe e n  wh e n  th e  m o to r ' s
th r u s t frst r i s e s  a b o ve  5  p e r c e n t o f i ts  e ve n tu al  p e ak val u e  an d

th e  p o i n t wh e n  th r u s t fal l s  b e l o w 5  p e r c e n t o f p e ak.

7 . 8 . 4    D e l ay ti m e  m e as u r e m e n t s h al l  s ta r t at th e  p o i n t wh e r e
th r u s t fal l s  b e l o w 5  p e r c e n t o f p e ak th r u s t a n d  c o n ti n u e s  to  th e

p o i n t o f e j e c ti o n  ac ti vati o n .

7 . 8 . 5    To tal  i m p u l s e  s h a l l  b e  m e as u r e d  b e twe e n  th e  p o i n t wh e n
th e  th r u s t r i s e s  to  5  p e r c e n t o f th e  m o to r ' s  p e a k th r u s t to  th e
p o i n t o f l a s t m e as u r ab l e  th r u s t p r i o r  to  e j e c ti o n  o r  b l o w

th r o u g h ,  o r  i f i t i s  a p l u g g e d  m o to r,  to  th e  p o i n t wh e r e  a l l
ac ti o n  h a s  c e a s e d .

7 . 8 . 6    P r o d u c ti o n  l o ts  s h al l  b e  c o r r e c te d ,  d e s tr o ye d ,  o r  r e te s te d
b y th e  m an u fa c tu r e r  u n d e r  an y o f th e  fo l l o wi n g  c o n d i ti o n s :

( 1 ) T h e  to ta l  i m p u l s e  o f an y m o d e l  r o c ke t m o to r  o r  m o d e l
r o c ke t m o to r-r e l o ad i n g ki t va r i e s  m o r e  th an  2 0  p e r c e n t,
o r  an y h i g h -p o we r  r o c ke t m o to r  o r  h i g h -p o we r  r o c ke t

m o to r-r e l o ad i n g ki t var i e s  m o r e  th an  1 0  p e r c e n t fr o m  th e
e s tab l i s h e d  m e an  to tal  i m p u l s e  va l u e .

( 2 ) T h e  e j e c ti o n  c h a r ge ,  i f an y,  o f a n y te s t i te m  d o e s  n o t fu n c ‐
ti o n  p r o p e r l y.

( 3 ) An y te s t i te m  m al fu n c ti o n s  i n  an y o th e r  m an n e r  th a t
a ffe c ts  th e  s a fe ty o f i ts  s h i p m e n t,  s to r a ge ,  h a n d l i n g ,  o r

u s e .
( 4 ) T h e  ti m e  d e l ay o f an y te s t i te m  var i e s  m o r e  th a n

1 . 5  s e c o n d s  o r  2 0  p e r c e n t,  wh i c h e ve r  i s  g r e ate r,  fr o m  th e
e s tab l i s h e d  m e an  ti m e  d e l ay va l u e  o f th e  r o c ke t m o to r  o r
m o to r-r e l o a d i n g ki t.  I n  n o  c as e  s h al l  th i s  va r i ati o n  e x c e e d
3  s e c o n d s .

7 . 8 . 7    S ta ti c  te s ts  s h al l  b e  c o n d u c te d  wi th  th e  te s t i te m s  at
a m b i e n t te m p e r atu r e .

7 . 8 . 8    F o r  a r e te s t,  a m a n u fac tu r e r  s h al l  te s t a m i n i m u m  ad d i ‐
ti o n a l  2  p e r c e n t o f th e  p r o d u c ti o n  l o t i n  q u e s ti o n .  I f an y ad d i ‐
ti o n a l  te s t i te m  e x h i b i ts  an y o f th e  c o n d i ti o n s  o f 7 . 8 . 6 ( 1 )

th r o u g h  7 . 8 . 6 ( 4 ) ,  th e  e n ti r e  p r o d u c ti o n  l o t s h al l  b e  c o r r e c te d
o r  d e s tr o ye d  b y th e  m an u fa c tu r e r.

7 . 9  M o to r S h e l f L i fe .

7 . 9 . 1    Wh e n  th e  p e r fo r m a n c e  o f a  s o l i d - p r o p e l l an t r o c ke t
m o to r  o r  m o to r-r e l o ad i n g  ki t d e vi ate s  fr o m  th e  s am p l e  te s t
c r i te r i a a n d  l i m i ts  d e tai l e d  i n  7 . 8 . 6  wi th i n  5  ye ar s  fr o m  th e  d a te
o f m a n u fac tu r e ,  i t s h a l l  b e  wi th d r a wn  fr o m  c o m m e r c i a l  s al e

an d  r e d e s i g n e d  to  p r o vi d e  r e l i ab l e  o p e r ati o n  wh e n  i gn i te d
wi th i n  5  ye ar s  fr o m  th e  d ate  o f m a n u fac tu r e .

7 . 9 . 2    I f th e  e x p e c te d  s h e l f l i fe  o f a  r o c ke t m o to r  o r  m o to r-
r e l o ad i n g ki t i s  l e s s  th an  1 0  ye ar s ,  th e  m an u fa c tu r e r  s h a l l
i m p r i n t a “ u s e  b e fo r e ”  d a te  o n  th e  p ac ka ge  o r  m o to r  c a s i n g .

7 . 1 0  S h i p p i n g an d  S to rage  P ro h i b i ti o n s .    A s o l i d -p r o p e l l a n t
r o c ke t m o to r  s h a l l  n o t b e  s h i p p e d  o r  s to r e d  wi th  a n  i gn i ti o n

e l e m e n t i n s tal l e d .

7 . 1 1  Ro c k e t M o to r Fu s e  P ro h i b i ti o n .    N o  m an u fa c tu r e r  s h a l l
m a n u fac tu r e ,  m ar ke t,  s e l l ,  o ffe r  to  s e l l ,  e x p o s e  fo r  s al e ,  o r

o th e r wi s e  m a ke  avai l ab l e  to  c o n s u m e r s  a n y typ e  o f fu s e  o r
o th e r  r o c ke t m o to r  i gn i ti o n  d e vi c e  th a t i s  i n te n d e d  to  b e  i n i ti ‐

ate d  b y a h a n d h e l d  fame.
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7 . 1 2  Ro c k e t M o to r I n s tr uc ti o n  Re q u i re m e n ts .

7 . 1 2 . 1    A r o c ke t m o to r,  m o to r-r e l o ad i n g ki t,  o r  c o m p o n e n t
s h a l l  b e  s h i p p e d  a n d  s o l d  wi th  c o m p l e te  i n s tr u c ti o n s  fo r  i ts
s to r ag e ,  h a n d l i n g ,  a n d  u s e .

7 . 1 2 . 2    T h e s e  i n s tr u c ti o n s  s h al l  i n c l u d e  a wa r n i n g  to  r e a d  an d
fo l l o w th e  i n s tr u c ti o n s  an d  to  u s e  th e  r o c ke t m o to r  o n l y i n
ac c o r d an c e  wi th  th e  i n s tr u c ti o n s .

7 . 1 2 . 3    T h e  i n s tr u c ti o n s  s h al l  al s o  c o n tai n  th e  fo l l o wi n g i n fo r ‐
m a ti o n :

( 1 ) I n s tr u c ti o n s  th at s p e c i fy h o w to  i g n i te  th e  m o to r  b y e l e c ‐
tr i c a l  m e an s

( 2 ) P e r fo r m a n c e  d a ta  o n  th e  r o c ke t m o to r  o r  m o to r-
r e l o ad i n g  ki t th at i n c l u d e  p r o p e l l a n t we i gh t,  to tal
i m p u l s e ,  ave r ag e  th r u s t,  ti m e  d e l ay,  an d  r e p r e s e n tati ve

th r u s t-ti m e  c u r ve
( 3 ) An y s p e c i a l  frst-aid  d ata o r  ac ti o n  to  b e  take n  i n  th e

e ve n t o f th e r m al  o r  fr e e z e  b u r n s ,  i n h al a ti o n  o f n i tr o u s
o x i d e  o r  e x h au s t p r o d u c ts ,  o r  o r al  i n ge s ti o n  o f an y p yr o ‐
te c h n i c  c o m p o n e n ts

( 4 ) P r o p e r  a n d  s afe  d i s p o s al  o f th e  m o d e l  r o c ke t m o to r  o r
p yro te c h n i c  c o m p o n e n ts  o f a  m o to r- r e l o ad i n g  ki t wh e n

i t h as  b e c o m e  to o  o l d ,  h a s  b e e n  s u b j e c te d  to  c o n d i ti o n s
th at c o u l d  i m p a i r  i ts  p e r fo r m an c e ,  o r,  i n  th e  o p i n i o n  o f

th e  u s e r,  h as  b e c o m e  u n s afe
( 5 ) An y s p e c i al  a c ti o n  th a t s h al l  b e  take n  i n  c as e  o f a fre  i n

wh i c h  s to r e d  r o c ke t m o to r s ,  m o to r- r e l o ad i n g  ki ts ,  flled
c o m p r e s s e d  ga s  c yl i n d e r s ,  o r  p yr o te c h n i c  m o d u l e s  ar e  o r
c o u l d  b e c o m e  i n vo l ve d

( 6 ) I f a  s o l i d  o r  h yb r i d  p r o p e l l an t m o to r-r e l o a d i n g  ki t:  s a fe ty
p r e c au ti o n s  fo r  h a n d l i n g  th e  p r o p e l l an t a n d  p yr o te c h n i c
m a te r i al s  an d  d i r e c ti o n s  fo r  c l e an i n g  a n d  o th e r  n e c e s ‐
s a r y post-fring  m a i n te n an c e  o n  th e  m o to r  c as i n g

( 7 ) I f a h yb r i d  p r o p e l l an t r o c ke t m o to r  o r  h yb r i d  m o to r-
r e l o ad i n g ki t:  s a fe ty p r e c au ti o n s  fo r  th e  h an d l i n g o f
c o m p r e s s e d  ga s e s  u s e d ,  p e r s o n al  p r o te c ti ve  e q u i p m e n t

r e q u i r e d  d u r i n g  as s e m b l y,  war n i n gs  a n d  i n s tr u c ti o n s  fo r
th e  avo i d an c e  o f p e tr o l e u m  gr e a s e s  a n d  o i l s  i n  th e  vi c i n ‐

i ty o f p r e s s u r i z e d  n i tr o u s  o x i d e  o r  o x yge n ,  r e c o m m e n d a‐
ti o n s  fo r  gr e a s e s  th a t c an  s a fe l y b e  u s e d ,  p r o p e r  c yl i n d e r
flling  we i gh ts  a n d  p r o c e d u r e s ,  s afe  r e m o te  l o ad i n g
i n s tr u c ti o n s ,  a n d  c l e an i n g an d  o th e r  n e c e s s ar y post-
fring  m a i n te n an c e  o f th e  gr o u n d  s u p p o r t e q u i p m e n t

s u p p l i e d  o r  r e c o m m e n d e d  b y th e  m a n u fac tu r e r
( 8 ) War n i n g s  p r o h i b i ti n g tam p e r i n g wi th ,  u n au th o r i z e d

d i s as s e m b l y,  o r  m i s u s e  o f an y c o m p o n e n ts  o f th e  r o c ke t
m o to r,  m o to r-r e l o ad i n g  ki t,  o r  s p e c i al  g r o u n d  s u p p o r t
e q u i p m e n t i n tr i n s i c  to  th e  s a fe  u s e  o f th e  r o c ke t m o to r

( 9 ) I f th e  c as i n g  o f a  r e l o ad a b l e  m o to r  i s  i n te n d e d  fo r  l i m i ‐
te d  u s e ,  a  m an u fa c tu r e r  s tate m e n t o f th e  m ax i m u m
n u m b e r  o f ti m e s  th e  c a s i n g s h al l  b e  p e r m i tte d  to  b e

u s e d
( 1 0 ) I f a m o to r  o r  m o to r-r e l o ad i n g  ki t u s e s  a  p r o p e l l an t th at

d o e s  n o t p r o d u c e  a  m i n i m u m  o f e j e c te d  p a r ti c l e s  o r
s p ar ks ,  th e  m an u fa c tu r e r  s h al l  p r o vi d e  i n s tr u c ti o n s  wi th

war n i n g s  o f th e  ad d i ti o n a l  fre  h az ar d s  a n d  th e  r e q u i r e d
p r e c au ti o n s  as s o c i ate d  wi th  o p e r a ti o n  o f th e s e  m o to r s .

7 . 1 3  Ro c k e t M o to r M ark i n g.

7 . 1 3 . 1    A r o c ke t m o to r  o r  m o to r-r e l o a d i n g  ki t s h al l  h a ve
i m p r i n te d  o n  i ts  e x te r n al  s u r fac e ,  c as i n g,  o r  wr a p p e r,  a  r e c o g‐
n i z e d  c o d e  i n d i c a ti n g th e  n o m i n al  p e r fo r m a n c e  p ar am e te r s —
fo r  e x am p l e ,  “ C 6 - 5 ”  [ fo r  a m o d e l  r o c ke t m o to r  h avi n g  a to tal

i m p u l s e  o f 5 . 0 1  to  1 0 . 0  N -s e c  ( 1 . 1  to  2 . 2  l b -s e c ) ,  a n  a ve r a ge
th r u s t o f 6  N  ( 1 . 3 5  l b f) ,  a n d  a  ti m e  d e l a y o f 5  s e c o n d s ]  o r  “ 5 -

s e c o n d  ti m e  d e l ay m o d u l e ”  ( fo r  a  ti m e  d e l ay m o d u l e  h avi n g  a
ti m e  d e l ay o f 5  s e c o n d s ) — a n d  th e  d a te  o f m a n u fac tu r e  o r

e q u i val e n t c o d i n g .

7 . 1 3 . 2 *    Ro c ke t m o to r s ,  m o to r-r e l o ad i n g ki ts ,  an d  p yr o te c h n i c
c o m p o n e n ts  s h a l l  b e  m ar ke d  wi th  i n fo r m ati o n  c o m p l yi n g wi th

th e  F e d e r a l  H az ar d o u s  S u b s ta n c e s  Ac t,  1 6  C F R 1 5 0 0 .

7 . 1 3 . 3    A r o c ke t m o to r  o r  m o to r-r e l o a d i n g  ki t th a t i s  classifed
a s  h i g h -p o we r  s h a l l  b e  m a r ke d  o n  i ts  e x te r n al  p a c ka gi n g wi th
th e  wo r d s  “ h i g h -p o we r  r o c ke t m o to r ”  an d  “ fo r  s a l e  o n l y to  c e r ti ‐
fed  u s e r s  1 8  ye ar s  o f a ge  o r  o l d e r. ”

7 . 1 3 . 4    A r o c ke t m o to r  o r  m o to r-r e l o a d i n g  ki t th a t i s  classifed
a s  h i g h -p o we r  b u t h a s  a to tal  i m p u l s e  o f 1 6 0 . 0  N -s e c  ( 3 6  l b - s e c )

o r  l e s s  s h al l  b e  m a r ke d  wi th  a  d e s i gn a ti o n  o f “ H P ”  p r e c e d i n g
th e  m o to r  typ e  l e tte r  c o d e .

7 . 1 3 . 5    I f th e  s i z e  o f th e  r o c ke t m o to r  d o e s  n o t p e r m i t th e
r e q u i r e d  m a r ki n g,  th e n  th e  i n fo r m a ti o n  r e q u i r e d  i n  7 . 1 3 . 1  an d

7 . 1 3 . 2  s h a l l  b e  p r i n te d  o n  th e  p ac kag i n g .

7 . 1 3 . 6    Re l o ad a b l e  m o to r  c as i n gs  th at ar e  i n te n d e d  fo r  l i m i te d
u s e  s h a l l  b e  m a r ke d  wi th  th e  m ax i m u m  n u m b e r  o f ti m e s  th at

th e  c as i n g  s h a l l  b e  p e r m i tte d  to  b e  u s e d .

7 . 1 4  M o to r- Re l o ad i n g Ki t P ac k age  Re q u i re m e n ts .

7 . 1 4 . 1    T h e  p ac ka ge  c o n ta i n i n g  th e  m o to r- r e l o ad i n g  ki t fo r  u s e
i n  a r e l o a d a b l e  r o c ke t m o to r  s h a l l  h a ve  vi s i b l e  identifcation
th at wi l l  i d e n ti fy th e  m o to r  c a s i n g  typ e  i n to  wh i c h  th e  r o c ke t

m o to r  s h a l l  b e  i n s tal l e d .

7 . 1 4 . 2    T h e  p a c kag e  c o n ta i n i n g th e  m o to r-r e l o a d i n g ki t s h a l l
d i s p l ay i n s tr u c ti o n s  th a t th e  p ac ka ge  s h a l l  b e  ke p t c l o s e d  u n ti l

j u s t p r i o r  to  u s e .

C h ap te r 8    Te s ti n g an d  Certifcation

8 . 1  Certifcation  o f M o d e l  Ro c k e t M o to rs ,  M o to r- Re l o ad i n g
Ki ts ,  an d  C o m p o n e n ts .

8 . 1 . 1    A p r e r e q u i s i te  fo r  certifcation  o f a  m o d e l  r o c ke t m o to r
o r  r e l o ad ab l e  m o to r  s ys te m  s h al l  b e  th e  p r i o r  classifcation  o f

th e  m o d e l  r o c ke t m o to r  o r  th e  m o to r  r e l o a d i n g ki t u s e d  i n  th e
r e l o ad a b l e  m o to r  s ys te m  b y th e  U . S .  D e p a r tm e n t o f Tr an s p o r ta‐
ti o n  ( D O T )  o r  c o m p e te n t a u th o r i ty,  as  a D i vi s i o n  1 . 3  o r  1 . 4

e x p l o s i ve ,  o r  s h al l  b e  a  wr i tte n  a c kn o wl e d gm e n t fr o m  D O T,  o r
o n e  o f i ts  ap p r o ve d  te s ti n g  a ge n c i e s ,  th at th e  m o d e l  r o c ke t
m o to r  o r  m o to r- r e l o ad i n g  ki t i s  a fammable  s o l i d .

8 . 1 . 2    A m o d e l  r o c ke t m o to r  o r  m o to r- r e l o ad i n g  ki t n o t
c o n tai n i n g p yr o te c h n i c  m ate r i a l s  s h a l l  n o t b e  r e q u i r e d  to  h a ve

a certifcate  o f classifcation.

8 . 1 . 3    M o d e l  r o c ke t m o to r s ,  m o to r-r e l o a d i n g  ki ts ,  an d  c o m p o ‐
n e n ts  o ffe r e d  fo r  s al e ,  e x p o s e d  fo r  s al e ,  s o l d ,  u s e d ,  o r  m ad e

a va i l ab l e  to  th e  p u b l i c  s h al l  b e  e x a m i n e d  an d  te s te d  to  d e te r ‐
m i n e  wh e th e r  th e y c o m p l y wi th  th e  s tan d ar d s  a n d  r e q u i r e ‐

m e n ts  d e tai l e d  i n  8 . 1 . 7 .

8 . 1 . 4 *    T h e  e x am i n a ti o n  a n d  te s ti n g  s h al l  b e  c ar r i e d  o u t b y th e
au th o r i ty h avi n g  j u r i s d i c ti o n  o r  a  r e c o g n i z e d  te s ti n g  o r g an i z a‐

ti o n  ac c e p tab l e  to  th e  au th o r i ty h avi n g  j u r i s d i c ti o n .

8 . 1 . 5    A m o d e l  r o c ke t m o to r,  m o to r- r e l o ad i n g  ki t,  o r  c o m p o ‐
n e n t th at c o m p l i e s  wi th  th e  s tan d ar d s  a n d  r e q u i r e m e n ts  i n
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8 . 1 . 7  s h a l l  b e  p e r m i tte d  to  b e  certifed  a s  a c c e p ta b l e  fo r  s al e
an d  u s e .

8 . 1 . 6    An y c h an g e s  e x c e e d i n g  m an u fa c tu r i n g to l e r an c e s  m ad e
to  th e  p h ys i c al  d e s i gn  o r  c h e m i c al  c o m p o s i ti o n  o f a  m o d e l
ro c ke t m o to r,  m o to r  r e l o ad i n g  ki t,  o r  c o m p o n e n t( s )  b y a
m a n u fac tu r e r  afte r  certifcation  te s ti n g  s h al l  b e  r e p o r te d  to  th e
r e c o g n i z e d  te s ti n g o r g an i z a ti o n  th a t o r i gi n al l y gr a n te d  th e
certifcation  p r i o r  to  s al e  o r  s h i p m e n t.  I f th e  c h an g e s  p o te n ‐
ti al l y affe c t p e r fo r m a n c e  c h ar ac te r i s ti c s  m e as u r e d  i n  th e  o r i g i ‐
n al  certifcation  te s ti n g,  th at te s ti n g  o r g an i z a ti o n  s h a l l  b e
p e r m i tte d  to  r e q u i r e  th at s am p l e s  o f th e  c h an g e d  p r o d u c t an d
an y s u p p o r ti n g  c h a n ge s  to  th e  u s e r  i n s tr u c ti o n s  b e  s u b m i tte d
fo r  te s ti n g .

8 . 1 . 7    B e fo r e  gr a n ti n g s u c h  certifcation,  s am p l e s  o f a  m o to r  o r
r e l o ad ab l e  m o to r  s ys te m  s h al l  b e  e x a m i n e d  as  fo l l o ws :

( 1 ) S tati c  te s ti n g ,  c o n d u c te d  a t o r  c o r r e c te d  to  s e a  l e ve l  an d
2 0 ° C  ±  5 ° C  ( 6 8 ° F  ±  9 ° F ) ,  o f a  m i n i m u m  o f 1 0  s am p l e s  to

d e te r m i n e  th at to tal  i m p u l s e ,  ave r ag e  th r u s t,  a n d  d e l a y
ti m e  c o m p l y wi th  th e  fo l l o wi n g r e q u i r e m e n ts :

( a) S tan d a r d  d e vi ati o n  o f th e  to tal  i m p u l s e  d a ta  s h a l l  b e
n o  g r e ate r  th a n  6 . 7  p e r c e n t o f th e  m e a n  m e a s u r e d

va l u e .
( b ) N o  ti m e  d e l a y s h al l  b e  m e a s u r e d  to  h ave  a var i a ti o n

gr e a te r  th an  1 . 5  s e c o n d s  o r  2 0  p e r c e n t ( wh i c h e ve r  i s
gr e a te r,  b u t n o t to  e x c e e d  3  s e c o n d s )  fr o m  th e

l ab e l e d  va l u e .
( c ) L ab e l e d  va l u e  o f a ve r a ge  th r u s t s h al l  b e  wi th i n

2 0  p e r c e n t [ o r  1 0  N  ( 2 . 2 5  l b f) ,  wh i c h e ve r  i s  gr e a te r ]
o f th e  ave r ag e  th r u s t th at i s  c o m p u te d  b y d i vi d i n g
th e  m e a n  to ta l  i m p u l s e  m e a s u r e d  d u r i n g  p r o p e l l an t
b u r n  ti m e  b y th e  m e an  p r o p e l l a n t b u r n  ti m e .

( 2 ) F o r  m e tal -c as i n g  r e l o ad ab l e  m o to r s ,  r u p tu r e  te s ti n g o f
o n e  s a m p l e  to  e n s u r e  th at th e  c as i n g c o m p l i e s  wi th  th e
b u r s t p r e s s u r e  r e q u i r e m e n ts  o f 7 . 4 . 6  an d  l o n gi tu d i n al  fai l ‐
u r e  m o d e  r e q u i r e m e n ts  o f 7 . 4 . 4

( 3 ) T h e r m a l  te s ti n g to  e n s u r e  th a t th e  c as i n g  te m p e r a tu r e
d u r i n g an d  afte r  s ta ti c  fring  c o m p l i e s  wi th  7 . 4 . 1

( 4 ) H e at s e n s i ti vi ty te s ti n g  to  e n s u r e  th at th e  m o to r  o r  m o to r-
r e l o ad i n g ki t c o m p l i e s  wi th  7 . 1 . 2

( 5 ) E x am i n a ti o n  o f th e  p ac kag i n g ,  m ar ki n g ,  a n d  i n s tr u c ti o n s
to  ve r i fy c o m p l i an c e  wi th  a l l  p r o vi s i o n s  o f 7 . 3  an d  7 . 1 2
th r o u g h  7 . 1 4

8 . 1 . 8    T h e  certifcation  te s ti n g o f a  u s e r-s e l e c ta b l e  d e l ay m o to r
s ys te m  s h a l l  r e q u i r e  fring  th r e e  m o to r s  a t th e  m ax i m u m  d e l ay
ti m e ,  th r e e  m o to r s  at th e  m i n i m u m  d e l ay ti m e  p e r m i tte d  b y
th e  m an u fa c tu r e r ’ s  i n s tr u c ti o n s ,  an d  at l e a s t th r e e  m o to r s  at an
i n te r m e d i a te  d e l ay ti m e .

8 . 1 . 8 . 1    An y u s e r-a d j u s tab l e  d e l ay r e d u c ti o n s  s h al l  b e  ac c o m ‐
p l i s h e d  u s i n g th e  m a n u fac tu r e r ’ s  i n s tr u c ti o n s  an d  d e l ay ad j u s t‐
m e n t to o l ,  i f p r o vi d e d .

8 . 1 . 8 . 2    Wh e n  th e  m a n u fac tu r e r  p r o vi d e s  u s e r-s e l e c tab l e  al te r ‐
n ati ve  d e l ay e l e m e n ts  fo r  th e  r o c ke t m o to r,  th r e e  o f e ac h  o f th e
al te r n ati ve  e l e m e n ts  s h al l  b e  te s te d .

8 . 1 . 8 . 3    E ac h  d e l a y ti m e  s h a l l  b e  i n  c o m p l i an c e  wi th  th e  e r r o r
to l e r a n c e  l i m i ts  fo r  i n d i vi d u al  d e l ays  as  defned  b y 8 . 2 . 7 ( 1 ) ( b ) .

8 . 2  Certifcation  o f H i gh - P o we r Ro c k e t M o to rs ,  M o to r-
Re l o ad i n g Ki ts ,  an d  C o m p o n e n ts .

8 . 2 . 1    A p r e r e q u i s i te  fo r  certifcation  o f a h i g h -p o we r  r o c ke t
m o to r  o r  r e l o a d ab l e  m o to r  s ys te m  s h al l  b e  th e  p r i o r  classifca‐

tion  o f th e  r o c ke t m o to r  o r  th e  m o to r  r e l o ad i n g  ki t u s e d  i n  th e
r e l o ad a b l e  m o to r  s ys te m  b y th e  U . S .  D e p a r tm e n t o f Tr an s p o r ta‐

ti o n  ( D O T )  o r  c o m p e te n t a u th o r i ty,  as  a  D i vi s i o n  1 . 3  o r  1 . 4
e x p l o s i ve ,  o r  s h al l  b e  a  wr i tte n  a c kn o wl e d gm e n t fr o m  D O T,  o r

o n e  o f i ts  ap p r o ve d  te s ti n g a ge n c i e s ,  th a t th e  h i gh - p o we r  r o c ke t
m o to r  o r  m o to r-r e l o ad i n g  ki t i s  a fammable  s o l i d .

8 . 2 . 2    A h i g h -p o we r  r o c ke t m o to r  o r  m o to r- r e l o ad i n g  ki t n o t
c o n tai n i n g  p yr o te c h n i c  m ate r i a l s  s h al l  n o t b e  r e q u i r e d  to  h ave
a certifcate  o f classifcation.

8 . 2 . 3    H i g h -p o we r  r o c ke t m o to r s ,  m o to r-r e l o a d i n g  ki ts ,  an d
c o m p o n e n ts  o ffe r e d  fo r  s a l e ,  e x p o s e d  fo r  s a l e ,  s o l d ,  u s e d ,  o r

m a d e  avai l a b l e  to  th e  p u b l i c  s h al l  b e  e x am i n e d  an d  te s te d  to
d e te r m i n e  wh e th e r  th e y c o m p l y wi th  th e  s ta n d ar d s  an d
r e q u i r e m e n ts  d e ta i l e d  i n  8 . 2 . 7 .

8 . 2 . 4 *    T h e  e x am i n ati o n  an d  te s ti n g s h al l  b e  c a r r i e d  o u t b y th e
au th o r i ty h avi n g  j u r i s d i c ti o n  o r  a  r e c o g n i z e d  te s ti n g  o r g an i z a‐

ti o n  ac c e p tab l e  to  th e  au th o r i ty h avi n g  j u r i s d i c ti o n .

8 . 2 . 5    A h i gh - p o we r  r o c ke t m o to r,  m o to r-r e l o ad i n g ki t,  o r
c o m p o n e n t th at c o m p l i e s  wi th  th e  s ta n d ar d s  a n d  r e q u i r e m e n ts

i n  8 . 2 . 7  s h a l l  b e  p e r m i tte d  to  b e  certifed  as  ac c e p tab l e  fo r  s al e
an d  u s e .

8 . 2 . 6    An y c h an g e s  e x c e e d i n g  m an u fa c tu r i n g to l e r an c e s  m ad e
to  th e  p h ys i c al  d e s i g n  o r  c h e m i c al  c o m p o s i ti o n  o f a h i g h -p o we r

r o c ke t m o to r,  m o to r-r e l o ad i n g ki t,  o r  c o m p o n e n t( s )  b y a  m a n u ‐
fac tu r e r  afte r  certifcation  te s ti n g s h al l  b e  r e p o r te d  to  th e

r e c o g n i z e d  te s ti n g o r g an i z a ti o n  th a t o r i gi n al l y gr a n te d  th e
certifcation  p r i o r  to  s al e  o r  s h i p m e n t.  I f th e  c h an g e s  p o te n ‐

ti a l l y affe c t p e r fo r m a n c e  c h ar ac te r i s ti c s  m e as u r e d  i n  th e  o r i g i ‐
n al  certifcation  te s ti n g,  th at te s ti n g  o r ga n i z ati o n  s h al l  b e
p e r m i tte d  to  r e q u i r e  th at s am p l e s  o f th e  c h an g e d  p r o d u c t an d

a n y s u p p o r ti n g  c h an g e s  to  th e  u s e r  i n s tr u c ti o n s  b e  s u b m i tte d
fo r  te s ti n g .

8 . 2 . 7    B e fo r e  g r an ti n g  s u c h  certifcation,  s am p l e s  o f a  h i gh -
p o we r  m o to r  o r  r e l o ad ab l e  m o to r  s ys te m  s h al l  b e  e x am i n e d  a s
fo l l o ws :

( 1 ) S tati c  te s ti n g ,  c o n d u c te d  a t o r  c o r r e c te d  to  s e a  l e ve l  an d
2 0 ° C  ±  5 ° C  ( 6 8 ° F  ±  9 ° F ) ,  o f two  o r  m o r e  s a m p l e s  to  d e te r ‐
m i n e  th at to tal  i m p u l s e ,  ave r ag e  th r u s t,  an d  d e l a y ti m e

c o m p l y wi th  th e  fo l l o wi n g  r e q u i r e m e n ts :

( a) S tan d a r d  d e vi ati o n  o f th e  to tal  i m p u l s e  d a ta  s h a l l  b e
n o  g r e ate r  th a n  6 . 7  p e r c e n t o f th e  m e an  m e as u r e d
va l u e .

( b ) N o  ti m e  d e l a y s h al l  b e  m e a s u r e d  to  h ave  a var i a ti o n
gr e a te r  th an  1 . 5  s e c o n d s  o r  2 0  p e r c e n t ( wh i c h e ve r  i s
gr e a te r,  b u t n o t to  e x c e e d  3  s e c o n d s )  fr o m  th e

l ab e l e d  va l u e .
( c ) I m p r i n te d  a ve r a ge  th r u s t s h al l  b e  wi th i n  2 0  p e r c e n t

[ o r  1 0  N  ( 2 . 2 5  l b f) ,  wh i c h e ve r  i s  g r e ate r ]  o f th e
ave r ag e  th r u s t th a t i s  c o m p u te d  b y d i vi d i n g  th e
m e a n  to tal  i m p u l s e  m e a s u r e d  d u r i n g p r o p e l l an t

b u r n  ti m e  b y th e  m e a n  p r o p e l l an t b u r n  ti m e .
( d ) I m p r i n te d  to tal  i m p u l s e  s h al l  b e  th e  m e an  m e as ‐

u r e d  val u e .
( 2 ) F o r  m e tal -c as i n g  r e l o ad ab l e  m o to r s ,  r u p tu r e  te s ti n g o f

o n e  s a m p l e  to  e n s u r e  th a t th e  c as i n g c o m p l i e s  wi th  th e
b u r s t p r e s s u r e  r e q u i r e m e n ts  o f 7 . 4 . 6  a n d  fai l u r e  m o d e
r e q u i r e m e n ts  o f 7 . 4 . 3  an d  7 . 4 . 4

( 3 ) T h e r m a l  te s ti n g to  e n s u r e  th a t th e  c as i n g  te m p e r a tu r e
d u r i n g an d  afte r  s ta ti c  fring  c o m p l i e s  wi th  7 . 4 . 1


