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3,  F I L  ING INSTRUCT IONS. 

a. Remove Page Dated I n s e r t  Page Dated 

Atch 1, Page 1 5-5-8(J Atch 1 ? Page 1 ( ana 2 ) 12-18-80 
P.tcn 1,  Page 2 5-5-80 

i th rough  i v  12-1 8-80 
IV-1 th rough  IV- lb  12-18-80 
V-1 th rough  V-6 12-18-80 

V I - 1  t h rough  V 1-18 12-1 8-80 
V I I - 1  th rough  VI I -12 12-18-80 

IX-1 th rough  IX-4 12-18-80 
X-1 th rough  X-6 12-18-80 

X I I - 1  th rough  X I I - 4  12-1 8-80 

b. A f t e r  f i  1 i n g  t he  a t tached  pages, t h i  s t r a n s m i t t a l  may be d iscarded.  

A c t i n g  Deputy Secretary 
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CHAPTER I V  

NUCLEAR CRITICALITY SAFETY 

1. PURPOSE. The purpose o f  t h i s  chap te r  i s  t o  e s t a b l i s h  s a f e t y  pro-  
cedures and requi rements f o r  the  Department o f  Energy owned n u c l e a r  
f a c i l i t i e s  t o  assure t h a t :  

a. F i s s i o n a ~ l e  m a t e r i a l s  a re  produced, processed, s to red ,  t r a n s f e r r e d ,  
o r  handled i n  such a  manner t h a t  t h e  p r o b a b i l i t y  o f  an a c c i d e n t a l  c h a i n  
r e a c t i o n  i s  acceptably  low. 

b. An env i ronmenta l  p r o t e c t i o n ,  sa fe t y ,  and h e a l t h  p r o t e c t i o n  program 
i s  e s t a b l  i shed i n  accordance w i t h  the requi rements s t i p u l a t e d  
i n  paragraphs 5, 6, 7  and 8 below. 

c. Cons ide ra t i on  i s  g i ven  t o  a1 1  p o t e n t i a l  c r i t i c a l i t y  hazards 
assoc ia ted  w i t h  f i s s i o n a b l e  m a t e r i a l  ope ra t i ons  o u t s i d e  n u c l e a r  
r eac to r s .  

2. REFERENCES. 

a. HandDook o f  Nuclear  Sa fe ty ,  C la rk , .  H.K., 1-61 (DP-532). 

b. Los Alamos C r i t i c a l  Mass Data, Paxton, H.C., 5-64 (LAMS-3U67). 

c. C r i t i c a l i t y  Con t ro l  i n  Chemical and M e t a l l u r g i c a l  P lan t s ,  Ka r l s ruhe  
Symposi um, Organ i za t i on  f o r  Economic Cooperat ion and Development, 
European Nuc lear  Energy Agency, 1961 . 

d. C r i t i c a l  i ty  Con t ro l  o f  F i  s s i l e  M a t e r i a l  s, Proceedings o f  Symposium, 
Stockholm, Sweden, I n t e r n a t i o n a l  Atomic Energy Agency, 1966. 

e. ANSI N16 Ser ies ,  N16.1 t h r u  N16.5 i n c l u s i v e ,  N16.8, and N16.9. 

f. The C r i t i c a l i t y  Data Center  Repor t  Ser ies.  

g. C r i t i c a l i t y  Con t ro l  i n  Operat ions Wi th  F i s s i l e  M a t e r i a l s ,  11-72 
(LA-3366, Rev.), Paxton, H.C. 

h. C r i t i c a l i t y  Problems o f  A c t i n i d e  Elements, C lay ton ,  E.D., and 
Bierman, S.R., A c t i n i d e s  Reviews 1  (1971),  409-432. 

. . i. Nuc lear  Sa fe ty  Guide (T ID -7~16 ,  Rev i s i on  2, 1978, a v a i l a b l e  
as NUREG/CR-0~95). 
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. 3. DEFINITIONS. 

a .  C e r t i f i c a t i o n  of T ra in ing .  The v e r i f i c a t i o n  by an audi t a b l e  
record f o r  each ope ra to r  and supe rv i so r  of t h e  expe r i ence ,  educa- 
t i o n ,  medical c o n d i t i o n s ,  t r a i n i n g ,  ana t e s t i n g  p e r t i n e n t  t o  t h e  
cand ida t e '  s  s p e c i f i c  job assignment and responsi  b i l  i  t i e s .  This record 
should show t h a t  a1 1  appl i c a b l e  requirements  of paragraph 5  a r e  met. 

b. C r i t i c a l  Mass. The s m a l l e s t  mass of f i s s i o n a b l e  ma te r i a l  t h a t  
wi 11 suppor t  a  s e l  f -  sus t a in ing  cha in  r e a c t i o n  under s p e c i f i e d  condi- 
t i o n s .  

c .  F i s s i o n a b l e  Mater ial  s .  Nucl i d e s  capable  of s u s t a i n i n g  a  neutron 
induced f i s s i o n  cha in  r e a c t i o n ,  e.g. ,  Uranium 233, Uranium 235, 
Plutonium 239, Plutonium 238, ~ l  u t o n i u m  241, ~ e ~ t u n i u m  237, and 
Curium 244. ( Aadi t i o n a l  nucl i d e s  may be included a s  s i g n i  f i c a n t  
q u a n t i t i e s  become a v a i l a b l e  .i 

d. Nuclear C r i t i c a l  i  ty .  A s e l  f - sus t a in ing  cha in  r e a c t i o n ,  i  .e., . the  s t a t e  
in  which the  e f f e c t i v e  neutron mu1 t i p 1  i c a t i o n  c o n s t a n t  (&ff  ) of a  system 
of f  i  s s i  onabl e  mater i  a1 equal s o r  exceeds uni t y  . 

e .  Nuclear C r i t i c a l i t y  Sa fe ty .  Prevent ion o r  t e r y i n a t i o n  of in- 
adve r t en t  nuc lea r  cha in  r e a c t i o n s ,  m i  t i g a t i o n  of consequences 
and  p r o t e c t i o n  a g a i n s t  i n j u r y  o r  damage due t o  an acc iden ta l  
nuc lear  c r i t i c a l  i  t y  . 

f .  Nuclear F a c i l i t y  - See Chapter V o f  t h i s  Order. 

g  . Operator .  Any ina iv idua l  who manipulates  o r  handles  f i  s s ionabl  e  
mater ia l  s  o r  manipulates  t h e  c o n t r o l s  of equipment used t o  produce, 
process ,  t r a n s f e r ,  s t o r e ,  o r  package such m a t e r i a l s .  

h. S a f e t y  Guides. Documents des igna ted  o r  recognized a s  an accep tab le  
b a s i s  f o r  nuc lear  c r i t i c a l i t y  s a f e t y  eva lua t ions .  The guides  a r e  
used a s  a i d s  by Department of Energy f i e l d  o rgan iza t ions  wnen suggest ing 
accep tab le  s a f e t y  p r a c t i c e s ,  and inc lude  mater ia l  developed by 
Department of Energy c o n t r a c t o r s ,  p ro fe s s iona l  s o c i e t i e s ,  i n d u s t r i a l  
oryani za t i o n s  , and fo re ign  atomic energy i n d u s t r i e s  . 

i .  S a f e  Mass. That mass of f i s s i o n a b l e  m a t e r i a l s  which i s  s u b c r i t i c a l  
f o r  a1 1 cond i t i ons  t o  which i t  coul d  reasonably be expected t o  be 
exposed, i  ncl udi ng processi  ng , hand1 i  ng , s t o r i n g  , and procedural 
u n c e r t a i n t i e s  . 
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j. Superv iso r .  Any i n d  
manayement t o  d i r e c t  
the  o p e r a t i o n  o f  equ 
s to res ,  packages, o r  

i v i d u a l  o f f  i c i  a1 l y  des ignated by t h e  c o n t r a c t o r  
t h e  a c t i v i t i e s  o f  ope ra to r s  ana t o  supe rv i se  
i pment t h a t  hand1 es, produces, processes, 
uses f i s s i o n a ~ l e  m a t e r i a l s .  

4. RESPONSIBILITIES AND AUTHORITIES. 

The D i r e c t o r . . O o e r a t i o n a l  and Environmental  Sa fe t v  D i v i s i o n :  

1  Develops p o l i c i e s  and adopts genera l  standards, gu ides,  and 
codes t o  govern t he  Depar tment 's  program f o r  nuc lea r  c r i t i c a l  i t y  
s a f e t y  i n  Department owned nuc lear  f a c i l  i t i e s  which i n v o l v e  
f i s s i o n a b l e  m a t e r i a l  s. Whenever f e a s i b l e ,  these s tandards,  
gu ides,  and codes s h a l l  be comparable t o  those promulgated by t he  
Nuclear  Regul a t o r y  Commi s s i  on. 

( 2 )  Coord inates t n e  nuc lea r  c r i t i c a l  i t y  s a f e t y  a c t i v i t i e s  o f  t h e  
Department o f  Energy w i t h  those o f  t h e  Nuclear Regul a t o r y  
Commi ss i on  . 

D i r e c t o r s  o f  D i v i s i o n s  and O f f i c e s ,  Headquarters,  s h a l l  p r o v i d e  func- 
t i o n a l  d i  r e c t i o n  t o  f i e l  d  o rgan i za t i ons  w i  t h i n  a s s i  yned a reas  t o  assure 
t h a t  such d i r e c t i o n  compl i e s - w i  t h  t h e  p r o v i s i o n s  o f - t h i  s  chap te r .  

The Deputy A s s i s t a n t  Secre ta ry  f o r  Naval Reactors  s h a l l  assume the  same 
respons i  b i 1  i t i e s  as heads o f  f i e l  d  o r g a n i z a t i o n s  f o r  Naval Reactors  
a c t l v i  t i e s .  

rvlanaaers o f  F i e 1  d  Oraan iza t ions :  

( 1  ) Assure t h a t  t h e  Department nuc lea r  c r i t i c a l  i ty s a f e t y  
c a r r i e d  o u t  i n  Department owned nuc lea r  f a c i l i t i e s  wh 
f i s s i o n a b l e  m a t e r i a l  s. 

program 
i c h  i n v o  

( 2 )  Review e x i s t i n g  and proposed nuc lea r  f a c i l i t i e s  t o  assure 
t h a t  adequate c o n s i d e r a t i o n  has been g i ven  t o  nuc lea r  c r i t i -  
c a l  i ty s a f e t y  i n  p l ann ing  and c a r r y i n g  o u t  t h e i r  c o n s t r u c t i o n  
and ope ra t i on .  

( 3 )  Au tho r i ze  s t a r t u p  o r  con t inued  ope ra t i on  o f  n u c l e a r  f a c i l i t i e s  
o n l y  when such ope ra t i on  i s  c o n s i s t e n t  w i t h  p r o v i s i o n s  o f  
t h i s  chap te r  and the  c o n t r a c t o r  has prepared an adequate 
nuc l  ear  c r i  t i c a l  i ty s a f e t y  eva l  u a t i o n  . 
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( 4 )  Au tho r i ze  c o n t r a c t o r s  t o  make equipment and p rocedura l  
m0di f i c a t i o n s  w i  t h o u t  p r i o r  Department s a f e t y  approval  , prov ided  
a  documented de te rm ina t i on  i s  made by t h e  c o n t r a c t o r  t h a t  
such cnanges and m o d i f i c a t i o n s  w i l l :  

( a )  Not  r e s u l t  i n  s i g n i f i c a n t  r i s k  t o  h e a l t h  and sa fe t y .  

( b )  Only i n v o l v e  s a f e t y  cons ide ra t i ons  p r e v i o u s l y  rev iewed 
and approved by t h e  Department under t h e  requ i rements  o f  ( 2 )  
and ( 3 )  above. 

( c )  Not decrease o r  compromise s a f e t y  marg ins o r  c r i t e r i a  pre- 
v i o u s l y  accepted by t he  Department. 

( d )  Be c o n s i s t e n t  w i t h  o t h e r  a p p l i c a b l e  a d m i n i s t r a t i v e  
c o n t r o l  s  e s t a ~ l  i shed by t he  Department. 

( 5 )  Requ i re  t h a t  c o n t r a c t o r s  hav ing  s u f f i c i e n t  q u a n t i t i e s  o f  
m a t e r i a l  t h a t  have c r i t i c a l  i t y  p o t e n t i a l  : 

Prepare w r i  t t e n  procedures f o r  t h e  handl i ng o f  f i s s i o n a b l e  
m a t e r i a l s ,  i n c l u d i n g  s torage,  t r a n s f e r ,  and process ing.  

E s t a b l i s h  and m a i n t a i n  s u i t a b l e  management rev iew and 
a u d i t  systems and c l e a r  1  i nes o f  r e s p o n s i b i l  i ty  f o r  
n u c l e a r  c r i t i c a l i t y  s a f e t y  w i t h i n  t h e i r  o rgan i za t i ons .  
These systems s h a l l  i n c l u d e  p r o v i s i o n s  f o r  c o n t r a c t o r  
i n t e r n a l  r ev i ew  o f  ope ra t i ons  f o r  nuc lea r  c r i t i c a l i t y  
sa fe t y .  

Develop, e s t a b l  i sh, and m a i n t a i n  t r a i n i n g  programs 
and employee i n d o c t r i n a t i o n  o r  i n s t r u c t i o n  whicn w i  11 
promote an awareness o f  t h e  r i s k s  i n v o l v e d  and a  l e v e l  o f  
p r o f i c i e n c y  c o n s i s t e n t  w i t h  ass igned tasks.  

Develop emergency p l ans  t o  handl e  p o t e n t i a l  a c c i  dents,  
i n c l  u d i  ng compl e t e  medical  suppor t  o f  i r r a d i  a t e d  o r  
con tami  nated peopl e. 

( 6 )  Determine, by a  program o f  s a f e t y  a p p r a i s a l s  and a u d i t s ,  
t h a t  c o n t r a c t o r s  comply w i t h  t h e  requi rements o f  t h i s  chapter .  
These a p p r a i s a l  s  s h a l l  be conducted and r e p o r t e d  as p r e s c r i b e d  
by DOE 5482.1 . 
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( 7  ) Consi s t e n t  with Order DOE 5484 ( t o  be i s s u e d )  , i n s t a n c e s  
of acc iden ta l  c r i t i c a l  i t y  should be i n v e s t i g a t e d  t o  a s s u r e  
t h a t  necessary c o r r e c t i v e  a c t i o n s  a r e  taken. Other s i g n i -  
f i c a n t  i n c i d e n t s  and acc iden t s  involv ing  f i  ssionab! e 
materi  a1 s shoul d be repor ted  and i 'nvest i  gated.  

( 8 )  Per ioa i ca l  l y  eva lua t e  t h e  adequacy of Department c r i t i c a l  i t y  
s a f e t y  s t anda rds ,  guides,  and codes ,  and recommena a d d i t i o n s  o r  
r e v i s i o n s  t o  t he  Operati anal and Environmental Safe ty  Di vi s ion .  

PERSONNEL SELECTION AND TRAINING. A program s h a l l  be e s t a b l i s h e d  f o r  
t h e  s e l e c t i o n .  t r a i  ni n q ,  and examination ana t n e  r e t r a i n i  nq and reexami- 
na t ion  of i n d i v i d u a l s  who ope ra t e  o r  supe rv i se  a c t i v i t i e s  i n  
nuclear  f a c i l  i t i e s  which involve f i  s s i o n a ~ l  e mater ia l  s .  The program 
w i l l  promote an awareness of  the  r i s k s  involved ana a l eve l  of p ro f i c i ency  
c o n s i s t e n t  with ass igned  t a sks .  The purpose of  t h i s  program i s  t o  
a s s u r e  t h a t  t h e  nuc lear  f a c i l i t y  i s  opera ted  by personnel who a r e  
qua1 i f i e d  t o  c a r r y  o u t  t h e i r  assigned responsi  b i l  i t i e s .  I t  s h a l l  inc lude  
t h e  fol lowing e l  ements: 

a.  Operators  and superv isor  candida tes  s h a l l  possess  e i  t h e r  formal t r a i n i n g  
o r  p e r t i n e n t  experience o r  both,  commensurate with t h e  s t a t e d  degree 
of  responsi  bi 1 i t y  and complexity of t h e  prospec t ive  pos i t i on .  . 

b. For each type of nuc lear  opera t ion  management s h a l l  determine t h e  
physical demands imposed upon the  ope ra to r  and superv isor  by t h e  job  
t a s k s  t h a t  a r e  requi red  t o  perform both r o u t i n e  and emergency d u t i e s .  
A medical examination s h a l l  be given t o  prospec t ive  employees and a 
re-examination s h a l l  be given t o  r e q u a l i f y i n g  o p e r a t o r s  and supe rv i so r s  
(See  Chapter X V  o f  t h i s  Order) t o  v e r i f y  hea l th  and physical f i t n e s s  t o  
s a f e l y  perform t h e i r  def ined  t a s k s .  Opera tors  and supe rv i so r s  must be 
c l e a r e d  by medical examination p r i o r  t o  r e tu rn ing  t o  work fol lowing any 
s e r i o u s  i n j u r y  o r  i l l n e s s .  

c .  S u f f i c i e n t  company t ime sha l l  be provided f o r  t r a i n i n g  and r e t r a i n i n g  
on a cont i  nui ng basi s. 

d .  The t r a i n i n g  program s h a l l  provide f o r  eva lua t ing  the  progress  of 
each t r a i n e e  per iodica l  l y  during t r a i  ni ng . Each eval u a t i  on s h a l l  
r e q u i r e  the d e m ~ n s t r a t i o n  of a s a t i s f a c t o r y  knowledge of a1 1 
r equ i r ea  suDjec ts  and procedures covered in  t h e  t r a i n i n g  program. 
The demonstration may be oral  , w r i t t e n ,  opera t iona l  , o r  a1 1 t h r e e  
a s  app ropr i a t e  t o  t h e  p o s i t i o n ,  exper ience ,  and educat ional  1 eve1 
of t h e  employee. Upon completion of t h e  program, t h e  f i n a l  eval ua- 
t i o n  of t he  c a n d i d a t e ' s  p rof ic iency  s h a l l  be made by t h e  examining 
o f f i c i a l .  A f i l e  record of t h e  employee's t r a i n i n g ,  inc luding  a 
record of t h e  s u b j e c t s  covered in  o ra l  and ope ra t ing  t e s t s  and t h e  
w r i t t e n  examinat ions,  s h a l l  be maintained. 
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Ce r t i f i c a t i on  of t r a in ing  shal l  be made by a  cognizant management 
or  supervisory o f f i c i a l  f o l l  owing a  f inding t h a t  the  candidate '  s  
proficiency i s  s a t i s f ac to ry  a f t e r  completion of the t r a in ing  
program and rece ip t  of a  s a t i s f ac to ry  statement of the cand ida te ' s  
medical condition and other  pe r t inen t  information. 

Retraining and re-examination shal l  be required a t  l e a s t  annually 
on a1 1  procedures f o r  hand1 i  ng abnormal nuclear fac i  1  i ty conditions 
and emergency s i t ua t i ons  re1 a t i v e  t o  the  employee' s  assigned 
r e spons ib i l i t i e s ,  and a t  l e a s t  every 2  years  on a l l  o ther  subjects  
in which the operator o r  supervisor i s  expected t o  be p rof ic ien t .  

Recer t i f i ca t ion  of t r a i  ni ng shall  be documented by contractor  
management a t  l e a s t  every 2  years .  

The program ,shal l  be audi table  by contractor  management and by 
the Department. 

Retraining f o r  operators and supervi sors  f o l l  owing extended absence 
from the nuclear f a c i l i t y  shall  be required. The ex ten t  of re t ra in-  
ing wil l  depend upon the length of absence and the type of work 
and operational  rout ine  in  the  event of changes. For absences of 3  
months o r  l e s s ,  i f  r e t ra in ing  i  s  deemed necessary,. informal re t ra in -  
ing and oral  t e s t i ng  may be su f f i c i en t .  For absences of 3 t o  12 
months, se lected r e t r a i  ni ng as appears necessary, i ncl udi ng t r a i  ni ng 
in  the use o f ,  and fami l i a r i za t ion  with,  any new devices o r  changes 
in the  process, with appropriate demonstrations of knowledge and 
proficiency,  i s  required. For absences g r ea t e r  than 1  yea r ,  a  
re-examination shall  be required and where indicated by the resul t s  
of t h a t  examination, r e t ra in ing  shall  be mandatory. 

The program shall  provide f o r  t r a i n ing ,  r e t ra in ing ,  and examination 
in  the  following areas  t o  the  ex ten t  t h a t  they a re  pe r t inen t  t o  the 
posit ion i n  question ( supervisor t r a in ing  shal l  require  an understand- 
ing in  g r ea t e r  depth than operator t r a i n i n g ) :  

( 1 Standard and Emergency Operating Procedures. Normal operating 
procedures, abnormal and-emergency ac t ions ,  and administrat ive 
control  s  and responsi bi 1  i t i e s .  

( 2 )  Radiological Safety and Control. Radiation hazards, monitor 
sa fe ty  p rac t i ces ,  control procedures, and terminology . 

( 3 )  Safety and Emergency Systems. The kind of equipment, operat  
character i  s t i c s  and procedures, and t e s t i ng  requirements of 
safe ty  systems, e t c .  
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( 4 )  I n s t r u m e n t a t i o n  and C o n t r o l .  Types o f  i n s t r umen ts  and 
c o n t r o l  systems, i n c l u d i n g  p r i n c i p l e s  o f  ope ra t i on  and 
consequences o f  ma l f unc t i ons .  

( 5 )  F a c i l i t y  Ope ra t i ng  C h a r a c t e r i s t i c s .  P r i n c i p a l  f e a t u r e s ,  
o p e r a t i n g  parameters,  and o p e r a t i n y  1  i m i t s  o f  t h e  f a c i  1  i t y ,  
i n c l u d i n g  t h e  aux i  1  i a r y  systems. 

( 6 )  P r i n c i p l e s  o f  b iuclear F a c i l  i t y  Opera t ion .  The processes 
i n v o l v e d  and t e c n n i c a l  t e rm i  no1 ogy f o r  t h e  chemical  , p h y s i c a l  , 
and meta l  1  u r g i c a l  r e a c t i o n s .  

( 7 )  M a t e r i a l s  Hand l i ng  F a c i l i t i e s  and Procedures.  

k. On-the- job t r a i n i n g  s h a l l  be p r o v i d e d  t o  assure t h a t  personnel  
a r e  f a m i l i a r  w i t h  a l l  aspects  o f  t h e i r  p o s i t i o n s .  As a p p r o p r i a t e ,  
such t r a i n i n g  snal  1  i n c l  ude: 

( 1  ) Normal procedures.  
(2) Emergency ac t i ons .  
( 3 )  R a d i a t i o n  c o n t r o l  p r a c t i c e s .  
( 4 )  Loca t i on  and f u n c t i o n s  o f  t h e  p e r t i n e n t  s a f e t y  systems. 
( 5 )  Procedures f o r  making changes o r  a l t e r a t i o n s  i n  t h e  ope ra t i ons .  

1. I n  t h e  case o f  i n i t i a l  s t a r t u p  o f  a  new n u c l e a r  f a c i l i t y  o r  o p e r a t i o n  
p r e c l  ud i ny  p r i o r  on- the- j o b  t r a i n i n g ,  p r a c t i c a l  exper ience  a t  
s i m i l a r  f a c i l  i t i e s ,  t r a i n i n g  on s i m u l a t o r s ,  o r  o t h e r  a p p r o p r i a t e  
t r a i n i n g  s h a l l  be cons idered.  

m. The s u p e r v i s o r  t r a i n i n g  program, i n  aadi  t i o n  t o  t h e  above, s h a l l  
i n c l u d e  t n e  f o l l o w i n g  m a t e r i a l  t o  t h e  e x t e n t  t h a t  i t  i s  p e r t i n e n t :  

( 1  ) Design, c o n t r o l  , and o p e r a t i n g  1  i m i t a t i o n s  f o r  t h e  f a c i  1  i t y ,  
i n c l u d i n g  i n s t r u m e n t a t i o n  c h a r a c t e r i s t i c s ,  ad justment ,  ope ra t i on ,  
f a c i l  i t y  conso le  c o n t r o l  mechanisms, and c o n t r o l  room man ipu la t ions .  

( 2 )  Procedures f o r  making des ign  and o p e r a t i n g  changes, i n c l u d i n g  
changes i n  o p e r a t i n g  procedures.  

( 3 )  R a d i a t i o n  hazards which may a r i s e  d u r i n g  t h e  performance o f  
exper iments  o t h e r  than those i n  c r i t i c a l  assembl i e s .  

( 4 )  Nuc lear  and r a d i a t i o n  theory ,  i n c l u d i n g  d e t a i  1  s  
of f i s s i o n  process,  neu t ron  m u l t i p l i c a t i o n ,  source e f f e c t s ,  
neu t ron  po i son  e f f e c t s ,  r e a c t o r  k i n e t i c s ,  and c r i t i c a l i t y  
i n d i c a t i o n s .  

( 5 )  S p e c i f i c  o p e r a t i n g  c h a r a c t e r i s t i c s  o f  t h e  f a c i l  i t y ,  such as causes 
and e f f e c t s  o f  temperature,  p ressure ,  and r e a c t i v i t y  changes. 
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( 6 )  Procedures and 1 imi t a t i o n s  i  nvol ved i  n i n i t i a l  equi pment 
l oad ing ,  a l t e r a t i o n s  i n  f i s s i o n a b l e  ma te r i a l  c o n f i g u r a t i o n ,  
and de te rmina t ion  of va r ious  i n t e r n a l  and e x t e r n a l  e f f e c t s  on 
r e a c t i v i t y .  

( 7 )  Procedures ,  equipment, and f a c i l i t i e s  a v a i l a b l e  f o r  hand1 ing  
and d ispos ing  of r a d i o a c t i v e  ma te r i a l  s and e f f l u e n t s .  

n. Employees o t h e r  than o p e r a t o r s  and s u p e r v i s o r s  s h a l l  be t r a i n e d  
r ega rd i  ng nucl e a r  c r i  t i c a l  i  t y  s a f e t y  requi  rements t o -  a  1  eve1 of 
p ro f i c i ency  c o n s i s t e n t  with t he i  r job.  

o. Any exemption from t h e  requirements  s e t  f o r t h  i n  t h i s  s e c t i o n  s h a l l  
De o ~ t a i  ned from t h e  Di r e c t o r ,  Operat ional  and Envi ronmental Sa fe ty  
Div is ion .  (The name of t h e  o p e r a t o r  o r  s u p e r v i s o r  and t h e  s p e c i f i c  
s u b j e c t  f o r  which t h e  exemption i s  r eques t ed ,  a long with t h e  
j u s t i f i c a t i o n  f o r  t h e  exemption s h a l l  be submi t ted)  . Exemptions 
s h a l l  be r eques t ed  only i n  s p e c i f i c  a r e a s  f o r  t hose  o p e r a t o r s  and 
s u p e r v i s o r s  who a r e  except iona l  l y  we1 1 qua1 i  f  i ed  by p a s t  exper ience  
and educa t ion ,  and who have been cont inuous ly  employed i n  the same 
type  p o s i t i o n .  

6. R E  UIREMENTS. The fo l lowing  b a s i c  e lements  of  nuc l ea r  c r i t i c a l i t y  
s a  e t y  o r  t h e i  r e q u i v a l e n t ,  s h a l l  be provided a s  a p p l i c a b l e  i n  cont rac-  +- 
t o r s '  programs: 

a.  P roces s  Analys i s .  Before beginning an ope ra t i on  wi th  f i s s i o n a b l e  
m a t e r i a l s ,  o r  changing an e x i s t i n g  o p e r a t i o n ,  a  p r eope ra t i ona l  a u d i t  
s h a l l  be made t o  determine t h a t  t h e  e n t i r e  process  w i l l  be s u b c r i t i c a l  
under both normal and abnormal o p e r a t i n g  c o n d i t i o n s  t h a t  could  reasonably 
be expected t o  occur .  D i s t i n c t i o n  may be made between sh i e lded  and 
unshie lded  f a c i l i t i e s ,  and t h e  c r i t e r i a  may be l e s s  s t r i n g e n t  when 
adequate  s h i e l d i n g  a s s u r e s  t h e  p r o t e c t i o n  of personnel .  

b. I d e n t i f i c a t i o n  o f  t h e  Parameters  on Which Prevent ion  o f  Accidental  
Nuclear  C r i t i c a l i t y  Will Depend. The b a s i s  f o r  e s t a b l i s h i n g  
subcr i  t i c a l  i  t y  s h a l l  be noted f o r  a1 1 s i g n i  f  i c a n t  c o n d i t i o n s  a t  
each s t e p  i n  t h e  process .  This may, i n  t h e  c a s e  of e s t a b l i s h e d  
f a c i  1  i  t i  es o r  o p e r a t i o n s ,  consi  s t  of  r e f e r e n c e s  t o  ex i  s t i  ng nucl e a r  
c r i t i c a l i t y  s a f e t y  e v a l u a t i o n s .  
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c .  Written Plans and Procedures. Operations wherein nuclear c r i  t ' ical  i  ty 
safe ty  i s  a considerat ion shal l  be governed by wri t ten  plans and 
procedures. These pl ans and procedures shal l  be an in tegral  pa r t  of 
the i n i t i a l  proposal f o r  the nuclear f a c i l i t y ,  i t s  operat ions ,  and 
subsequent modifications t ha t  may a f f e c t  the  nuclear r e ac t i v i t y .  The 
plans and procedures shall  include the  following, where appl icable :  

( 1 )  Plans fo r  receiving f iss ionable  material i n to  the f a c i l i t y  and 
fo r  i  nspecti ng  the  shipment on r ece ip t ,  i  ncl uai ng procedures 
f o r :  

( a )  Determi ni ng , veri fyi  ng , . o r  noting the  contents of each 
package, including tne net  weight of f i s s ionab le  material 
therei  n .  

( b )  The placing of materials  in the  receiving area and the 
storage faci  1 i  ty. 

( c )  Hand1 i ng  wet or  damaged packages. 

( 2 )  Pl ans and procedures f o r  s tor ing f i s s ionab le  material , incl uding: 

( a )  Limitati-ons on t o t a l  quanti ty of mate r ia l ,  quanti ty of each 
individual un i t ,  container dimensions, and spacing between 
uni ts .  

( b )  Description of containers in which f i s s ionab le  mater ia ls  
a r e  stored.  

( c )  Description of tne storage faci  l i  t y ,  including dimensions 
and mater ia ls  used in construction of the enclosure and 
shelving , cubic les ,  cages, ana o ther  equipment within the  
storage area.  

( d )  Precautions t o  avoid entry  of water o r  o ther  
material i n t o  a storage area where moderating and r e f l e c t i ng  
e f f ec t s  would be unsafe. 

( e )  Administrative control s over the  d i s t r ibu t ion  of f i s s ionab le  
materi a1 from storage and i t s  return t o  s torage,  including 
means of verifying the  weight, i sotopic  content ,  chemical 
composition, and degree of moderation. 
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( 3 )  Pl ans and procedures f o r  p rocess ing  the  f i  ss ionab le  m a t e r i a l  , 
i n c l  u d i  ng : 

( a )  A d e s c r i p t i o n ,  us i ng  a p p r o p r i a t e  sketches o r  drawings, o f  
equipment and f a c i l i t i e s  i n  which t h e  hazard o f  c r i t i c a l i t y  
e x i s t s ,  and showing dimensions i n  s u f f i c i e n t  d e t a i l  t o  per-  
m i t  e v a l u a t i o n  o f  t h e  i n f o r m a t i o n  ment ioned i n  ( c )  and ( f )  
be1 ow. 

( b )  A s ta tement  o f  t h e  chemical  and p h y s i c a l  form o f  f i s s i o n a b l e  
m a t e r i a l  i n  each s tep  o f  t he  ope ra t i on ,  i n c l u a i n g  i s o t o p i c  
con ten t ,  t h e  n a t u r e  o f  any m a t e r i a l ,  and t he  r e s u l t i n g  
c o n c e n t r a t i o n s ,  d e n s i t i e s ,  and degrees o f  moderat ion 
th roughout  t h e  s teps o f  the  process.  

( c )  A s ta tement  o f  t h e  maximum q u a n t i t i e s  o f  f i s s i o n a b l e  
m a t e r i a l  a l l owed  a t  any one t i m e  i n  each s tep  o f  t h e  process. 

( d )  Spacing o f  masses o f  f i s s i o n a b l e  i n a t e r i a l  w i t h i n  each 
process area,  and sepa ra t i on  from f i s s i o n a b l e  m a t e r i a l  i n  
a d j o i n i n g  areas. - 

( e )  ,Methods o f  c o l l e c t i n g  , hand1 i n g  , and t r a n s p o r t i n g  f i s s i o n a b l e  
m a t e r i a l  f rom each process area o r  i n d i v i d u a l  ope ra t i on ,  
and e v a l u a t i o n  o f  t h e  nuc lea r  s a f e t y  o f  these methods. 

( f )  D e s c r i p t i o n  o f  procedures which a r e  i n tended  t o  p reven t  
c r i t i c a l  i t y  r e s u l  t i n y  f rom accumulat ion o f  f i s s i o n a b l e  
m a t e r i a l  i n  scrap o r  waste, l a t h e  t u r n i n g s ,  c r u c i b l e  
s l ag ,  p i c k 1  i n g  s o l u t i o n s ,  chappings, sumps, f i l  t e r s ,  
e t c .  

( g )  I n s t a l  l e d  o r  proposed c r i t i c a l  i t y  a1 arm system ana emergency 
procedures, i n c l  u a i  ng a1 arm 1  eve1 s  , f a i  1- sa fe  f ea tu res ,  
response t i m e  o f  dev ices,  and f requency o f  evacua t ion  d r i l l  s. 
P e r t i n e n t  documents s h a l l  show t h e  l o c a t i o n  o f  a l l  de tec to r s ,  
t h e i r  d i s t a n c e  t o  p o s s i b l e  sources o f  c r i t i c a l i t y ,  and 
i n t e r v e n i n g  s h i e l d i n g .  The c r i t i c a l  i t y  a la rm system s h a l l  be 
i n s t a l l e d  i n  a l l  l o c a t i o n s  wnere in  t he  q u a n t i t i e s  o f  f i s s i o n -  
a b l e  m a t e r i a l  may exceed 7U0 grams o f  Uranium 235, 520 grams 
o f  Uranium 233, 450 grams of p lu ton ium,  o r  450 grams o f  any 
combina t ion  o f  these t h r e e  n u c l i d e s .  ( L i m i t s  f o r  o t h e r  
f i s s i o n a b l e  m a t e r i a l s  s h a l l  be as i n d i c a t e d  i n  Pmerican 
Na t i ona l  Standard I n s t i t u t e  Standard AN5 8.15, "Nuclear  
C r i t i c a l i t y  Con t ro l  o f  Specia l  k t i n i d e  El ements," when 
issued.) .  These l i m i t s  may be exceeded when j u s t i f i e d  by 
c o n s i d e r a t i o n  o f  t h e  phys i ca l  form and i s o t o p i c  d i s t r i b u t i o n  
o f  the  f i s s i o n a b l e  m a t e r i a l .  m i s  j u s t i f i c a t i o n  must be 
Dased upon a  documented ana l ys i  s  demons t ra t ing  t h a t ,  i n  such 
cases, t h e  a la rm system i s  n o t  r e q u i r e d .  Specia l  a t t e n t i o n  
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snall be given t o  a1 1 processes in which ref lectors  and 
moderators more effective than hydrogen are present and, 
as appropriate, the above 1 imi t s  reduced so tha t  nuclear 
react ivi ty  i s  n o t  increased. 

( h )  A monitoring system, using gamma- or neutron- sensi t ive  
radiation detectors which w i  1 1  i n i t i a t e  a  clearly audible 
alarm, d is t inc t ive  in tone, i f  accidental c r i  t ica- 
l  i  ty occurs, i s  required. The detectors snal l De capable 
of detecting a  c r i t i c a l i t y  condition tha t  produces an 
absorbed dose in free a i r  of 20 rads of  combined neutron 
and gamma radiation a t  an unshielded distance o f  2 meters 
from the reacting material within 6U seconds. Provisions 
shall be made ta minimize fa1 se a1 arms. These provi- 
sions may include concurrent response of two or more 
detectors or single,  highly re l iab le  detectors to i n i t i a t e  
an alarm. In redundant systems, fa j lure  of any single 
channel shall be into the alarm s ta te .  Warning of 
ma1 functions within the alarm system without activation 
of the alarm shall be provided. Evacuation for such 
warning may not be required. This paragraph i s  not 
intended to require underwater monitoring when special 
nuclear material i s  handled or stored beneath water 
shielding adequate to protect the personnel . A1 so, such 
alarm systems are not required for material during 
shipment or material packaged in approved shipping 
containers awaiting transport ,  provided no other operation 
involving f i  ssi  onabl e  material not so packaged i  s  permi t- 
t a d  on the dock or in the shipment area. Such an area 
or dock shall be located so tha t  the interaction between 
f i  ss i  onabl e  materi a1 positioned thereon and any otner 
arrays of f i  ssionable material i  s  essential  ly zero. (See 
Chapter 111 of th is  Order for  de ta i l s  regarding the safe 
shipment of fissionable material s .)  . 

( i )  Where the function of the f a c i l i t y  i s  to  s tore  radio- 
active waste packaged elsewhere, the plans and procedures 
required in paragraph 6c(3)  may be appropriately 
combined with those required for storage in paragraph 
6c-.( 2 )  . 

( j )  The plans described in paragraphs 6c ( 1 )  and ( 2 )  may 
make suitable a1 lowance for s i tuat ions where fissionable 
contents are  repet i t ive or known from the work of others;  
e.g., the cases of mass-produced fuel elements and waste 
containers for  which the fissionable content has previous- 
ly been determined by a  method known to be re1 i  abl e  . 



DOE 5480.1 Chg 1 
12-18-80 

d. Records. Operations wherein nuclear c r i t i c a l  i  ty safety i s  a  
consideration shall provide for  control and traceabi 1 i  ty o f  
records, such as plans, procedures, inspections, monitoring 
systems, e ic  . , regarding the colt ection, hand1 i  n g  , transpor- 
ta t ion ,  inspection, r x e i p t ,  and monitoring of f s  ssionabl e  material. 

7.  CONTRACTOR I N D E P E N D E N T  R E V I E W  A N D  APPRAISAL SYSTEM. Tne f i e ld  off ice 
shall require each contractor t o  establish and maintain a n  internal 
safety review system for  c r i t i c a l i t y  safety which: 

Functions primarily in an advisory capacity t o  the l ine  organi- 
zation,'  reporting to  a  designated position or authority a t  a  
level of management suff ic ient ly  high t o  take any necessary correc- 
t ive  action. (Safety i s  a l ine  responsibil i ty;  neither review nor 
SUDSeqUent approval releases l ine  management from i t s  responsibi- 
l i  ty for safety of people and equipment) . 
Is clearly defined and del ineated i n  writing (e.g., purposes, 
objectives, functions, authori ty ,  responsibil i ty,  composition, 
quorum, meeting frequency , and reporting requi rements) . 
Can be auaited ~y  contractor management and by the Department. The 
performance of the system shall be recorded i n  suf f ic ien t  detai l 
t o  permit contractor management and the Department to  evaluate i t s  
effectiveness. Actions taken on any recommendations resulting from 
reviews , audits , inspections, apprai sal s ,  and survei 1 1  ance shal 3 be 
included in these records. 

Provides technical competence in the areas being reviewed. Each 
review, except paragraph 7i below, shall be carried out by persons 
whose tecnnical di sci p l  i nes cover the range of technical fie1 ds 
encountered i  n performi ng a  safety review. Safety considerations 
are t o  be t reated in such breadth and depth as i s  necessary t o  
i  denti fy the potential hazards and to  evaluate the r i  sks. 

Provides for  group discussions between reviewers on a l l  b u t  the 
more routine matters. 

Provides an independent determination of whether a  proposed 
ac t iv i ty  involves an unreviewed safety question, viol ation of  
a c r i t i c a l i t y  safety l imit  or any other matter for  which approval 
i s  required. 

Provides an appraisal of the overall operation of each faci 1 i  ty 
a t  l eas t  annually. This appraisal shall be made by individuals 
the majori ty of whom are independent of the operation being appraised. 
I t  shall include, b u t  not be limited to ,  applicable areas l i s t ed  in 
paragraph h be1 ow. 
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h .  provides for  objective and independent review of :  

( 1  ) Proposed modi f i ca t ions  t o  nuclear fac i  1 i  t i e s  and equipment 
having safe ty  s i  gni f icance and safe ty  analys is  thereof.  

( 2 )  Proposed experiments and operations having safe ty  signi-  
f i  cance. 

( 3 )  Procedures, i  .e., administrat ive,  operating (normal and 
abnormal ) , maintenance, r epa i r ,  t e s t i ng  , qua1 i ty assurance, 
and emergency and s ign i f i can t  changes there to .  

( 4 )  Organization and s ta f f ing .  

( 5 )  Standards, nuclear c r i t i c a l i t y  sa fe ty  1 imi t s ,  and changes 
there to .  

( 6 )  C r i t i c a l  i  ty  safe ty  t r a in ing  programs, i n i t i a l  and subsequent 
qua l i f i ca t ion  and c e r t i f i c a t i o n  requirements and procedures. 

( 7 )  Occurrences, including those referred t o  a s  incidents ,  operating 
anomalies and viola t ions  of c r i t i c a l i t y  safe ty  1 i m i  t s .  

( 8 )  The physical condition of tne nuclear f a c i l i t i e s .  

( 9 )  The accuracy and completeness of recordkeeping and documentation. 

i .  Is reviewed by contractor management f o r  adequacy of performance 
a t  l e a s t  every 3 years .  

8. CONTROL PARAMETERS. Nuclear c r i t i c a l  i ty  safe ty  of f i s s ionab le  material s 
may be provided by maintaining any one of the single-parameter l i m i t s  
s e t  fo r th  in the l a t e s t  revision of Pmerican National Standards I n s t i t u t e  
Standard N16-1. A1 tnough the  single-parameter 1 imi t s  a re  adequate f o r  many 
purposes, they a r e  inconveniently and uneconomically small f o r  many others .  
I n  many cases ,  simultaneous l imi ta t ion of two or  more parameters may allow 
more f l e x i b l e  operational control . General guidance fo r  mu1 t i  parameter 

The 
11 be 

l im i t s  may be found in paragraphs 2a, 2e, 2i , and 6,  of 
fo l  lowing basic control parameters f o r  nuclear c r i t i c a l  
considered: 

t h i s  chapter. 
i t y  safe ty  sha 

a. Control 1 ing Factors. Nuclear c r i t i c a l i t y  safe ty  i s  
exerc is ing control over: 

achieved by 
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VII-I 

CHAPTER VII 

FIRE PROTECTION 

1 . PURPOSE. Thi s chapter  es tabl  i  shes requi rements f o r  an "improved 
r i  sku level of f i r e  protection su f f i c i en t  t o  a t t a i n  the ob jec t ives  
l i s t e d    el ow. A higher standard of protection may be j u s t i f i e d  in  
c e r t a i n  instances f o r  the purpose of national secur i ty ,  program 
con t inu i ty ,  o r  protection of the public.  The object ives  of t h i s  
program a r e  t na t :  

a. No t h r e a t s  t o  the  pub1 i c  health o r  we1 f a r e  wil l  r e s u l t  
from f i  r e .  

b. There a r e  no undue hazards to  employees from f i r e .  

c .  Vital Department of Energy programs wil l  not su f f e r  unacceptable 
delays as a resul t of f i r e .  

. . 
. ,  d .  Property damage wi 11 be he1 d t o  manageable level  s. 

2. DEFINITIONS. 

a.  Improved Risic. This term has the same meaning and i n t en t  a s  
i s  commonly understood when t h i s  term or the term, "Highly 
Protected Risk,'' i s  used in the insurance industry.  The term 
involves the use and applicat ion of judgment and t h u s  does not 
lend i t s e l f  t o  a p rec i se ,  f ixed def in i t ion  appl icable  i n  a l l  
locat ions  and s i tua t ions .  Generally, an improved r i sk  property 
i s  one t h a t  woul d qual i f y  f o r  complete insurance coverage by the  
Factory Mutual System, the Industr ial  Ri sk Insurers ,  and other  
indus t r i a l  insurance companies t h a t  1 imi t t n e i r  insurance underwri t i n y  
t o  the be s t  protected c l a s s  o f  indus t r i a l  r i sk .  Essential elements 
of a program complying with the improved r i sk  concept a r e  included 
in t h i  s chapter .  Improved r isk  protection requires compl iance with 
the f i r e  protection and l o s s  prevention standards de ta i l ed  in 
Chapter I of t h i s  Order. This term a1 so implies t h a t  qual i f i e d  
f i r e  protect ion engineering judgment has been used t o  obtain the 
highest  economical ly  j u s t i f i a b l e  1 eve1 of indus t r i a l  l o s s  prevention. 
The most evident  cha r ac t e r i s t i c  of an improved r i sk  property i s  the 
exi stence of re1 i a ~ l e  , automatic f i  r e  extinguishing systems through- 
out  a1 1 buil dings of combustible construction o r  content  where the 
building i s  v i t a l  t o  operational cont inui ty  o r  may experience a 
1 arge property l o s s  from f i r e  in the absence of an automatic 
extinguishing system. 
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b. National Securi ty . Those aspects of ~ a t i o n a l  security as 
referred to  in the Atomic Energy Act of 1954 tha t  could be 
affected adversely by f i r e ,  explosion, or other catastrophes. 

c. Protection of the Public Health and Welfare. Control of f i r e ,  
explosion, or e f fec ts  of hazards to  minimize potential injury t o  the 
public and damage t o  property not owned by the Department of Energy. 

d. Property. A1 1 Government-owned or leased property for  which 
the Department has responsi bi 1 i  ty , except: 

(1 ) Property furnished under Department of Energy contract requiring 
contractor assumption of the risk of loss or damage t o  Government 
furni shed property. 

( 2 )  Property covered Dy a private insurance pol icy specifying 
the Department of Energy as the beneficiary. 

e. F i re  Protection. Protection from a broad range of f i r e  r isks  
normally included in the analysis conducted by f i r e  protection 
engineers. These include some aspects of related peri 1 s such as 
explosion, windstorm, earthquake, 1 i  ghtni n g  , and water damage. 
Fire prevention programs are a necessary part  of a f i r e  protection 
program. 

f .  Maximum Credible Loss. The maximum loss that  could occur from a 
combination of events resulting from a single f i r e .  Considerable 
judgment i s  required to  evaluate the fu l l  range of potential losses,  
b u t  in general , readi ly conceivable f i r e s  in sensi t ive areas are 
considered. Examples are power wiring f a i lu res  in cable t rays,  flarn- 
mable l iquid s p i l l s ,  and high value parts storage areas or combustible 
exposures to  sensi t ive  machines. Any instal  led f i r e  protection systems 
are assumed to function as designed. Due to  the uncertainties of 
predicting human act ion,  the e f fec t  of emergency response i s  generally 
omitted except for  post f i r e  actions such as salvage work, shutting 
down water systems, and restoring production. 

g. Maximum Possible F i re  Loss. The maximum possible loss  tha t  
could occur in a single f i r e  area assuming the f a i lu re  of both 
automatic and manual f i r e  extinguishing actions. 

h. Property Loss. Property loss i s  defined as the dol la r  cost 
of restoring a damaged f a c i l i t y  or equipment t o  i t s  original 
condition, whether or not such restoration actually occurs. In 
determining los s ,  the estimated damage to the building and i t s  
contents shall include replacement cost  less  salvage value plus 
the cos t  of decontamination and cleanup. Effects upon program 
continuity,  auxi 1 iary costs of f i r e  extinguishment, and 
consequent e f fec ts  on related areas should be included i f  t h -  
e f fec ts  can be determined. 
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i . Consul t a n t  F i r e  P r o t e c t i o n  Survey Program, The program under 
which f i r e  p r o t e c t i o n  surveys o f  p r i n c i p a l  Department o f  Energy 
f a c i l i t i e s  a re  conducted f o r  the Operat ional and Environmental 
Safety D i v i  s i  on by f i  r e  p r o t e c t i o n  engineers o f  sel  ected c o n t r a c t o r s  
adminis tered-  by the  Operat ional and Environmental Safety D i  v i s i o n .  

j. F i r e  P r o t e c t i o n  System. Any system designed t o  c o n t r o l  o r  
e x t i n g u i s h  f i r e s  o r  t o  l i m i t  the  e x t e n t  o f  f i r e  damage. These 
i n c l  ude: 

(1 )  Automatic suppression systems such as s p r i n k l e r s ,  Halon, 
o r  carbon d i o x i d e  systems. 

( 2 )  Watchmen o r  automatic de tec t i on  systems, water suppl i e s ,  
p l  us a  f i r e  department. 

( 3 )  Wal ls and doors. 

( 4 )  B u i l d i n g  separat ion w i t h  c r e d i t  f o r  water supp l ies  p l u s  a  
f i r e  department. 

" 

3. RESPONSIBILITIES AND AUTHORITIES. 

a. The D i r e c t o r ,  Operat ional  and Environmental Safe ty  D i v i s i o n .  

( 1  ) Develops f i r e  p r o t e c t i o n  requ i  rernents f o r  Department o f  
Energy programs and f a c i  1  i t i e s  and coord ina tes  the  
development o f  design c r i t e r i a  w i t h  the  D i r e c t o r ,  O f f i c e  
o f  Const ruc t ion  and Faci 1  i ty Management, and o ther  
app rop r ia te  Heaaquarters d i v i s i o n s  and o f f i c e s  t o  assure 
the consis tency o f  such c r i t e r i a  w i t h  the  requirements 
o f  app l i cab le  codes and standards and the  p rov i s ions  
of  t h i s  chapter  and Chapter I o f  t h i s  Order. 

( 2 )  Evaluates and appraises ( p e r  Order DOE 5482.1) the adequacy 
o f  f i e l d  o rgan iza t ions '  f i r e  p r o t e c t i o n  programs and prov ides 
ass i  stance t o  a l l  Headquarters d i v i s i o n s  and o f f i c e s  and 
f i e l d  o rgan iza t ions  on a l l  aspects o f  f i r e  p ro tec t i on .  

( 3 )  Admini s t e r s  the  consul t a n t  f i r e  p r o t e c t i o n  survey program, 
i ssues survey repo r t s  t o  appl i c a b l e  f i e 1  d  organ iza t ions  and 
Headquarters d i v i s i o n s  and o f f i c e s ,  and reviews the  Headquar- 
t e r s  and f i e l d  o rgan iza t i on  programs f o r  hand l ing  recommenda- 
t i o n s  resu l  ti ng from the surveys. 
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b. D i r e c t o r s  o f  Program D iv i s ions .  As the  f o l l o w i n g  mat te rs  
a f f e c t  f a c i l  i t i e s  under the  d i r e c t o r ' s  programmatic r e s p o n s i b i l i t y ,  
the  d i  r e c t o r :  

( 1  ) Reviews proposed f i  r e  p r o t e c t i o n  programs f o r  t h a t  p rope r t y  
under h i s  r e s p o n s i b i l i t y .  

( 2 )  Reviews f i e l d  requests f o r  exemptions from Department o f  
Energy c r i t e r i a  w i  t h  the  Operat ional and Environmental Safety 
D i v i s i o n  and the  O f f i c e  o f  Const ruc t ion  and Faci 1 i t i e s  
Management i n  those exemption requests r e q u i r i n g  approval.  

( 3 )  Reviews f i e l d  o rgan iza t i on  implementat ion o f  t he  recommenda- 
t i o n s  resu l  t i n g  f rom the  consul t a n t  f i r e  p r o t e c t i o n  survey 
program. The Operat ional and Environmental Safety D i  v i s i o n  w i l l  
a c t  as the  pr imary  p o i n t  o f  con tac t  f o r  t h e  survey program and w i l l  
d i  s t r i  bu te  survey r e p o r t s  t o  f i e l  d o rgan iza t i ons  and Headquarters 
d i v i s i o n s  and o f f i c e s  as app l icab le .  

(4 )  For  Department o f  Energy f a c i l i t i e s  n o t  subordinate t o  a f i e l d  
o rgan iza t i on ,  t h e  program d i v i s i o n  s h a l l  comply w i t h  the  procedures 
under paragraph 3c, be1 ow. 

c. Heads o f  F i e l d  Organizat ions.  

( 1 )  Provide and ma in ta in  an improved r i s k  l e v e l  o f  f i r e  p r o t e c t i o n  
adequate t o  meet t he  ob jec t i ves  under paragraph 1, above, f o r  a l l  
phys i ca l  p rope r t y  o r  m a t e r i a l  t h a t  represents an investment by the 
Department. 

( 2 )  Provide and ma in ta in  a h igher  standard o f  f i r e  p r o t e c t i o n  
than t h a t  r e q u i r e d  t o  meet t he  improved r i s k  requirements 
i n  instances when j u s t i f i e d  f o r  purposes o f  na t i ona l  s e c u r i t y  , 
DOE program c o n t i n u i t y ,  o r  p r o t e c t i o n  o f  t he  pub1 i c .  

( 3 )  Submit requests f o r  exemptions t o  the  Operat ional and Environmental 
Safety D i v i s i o n ,  f o r  those f a c i l i t i e s  where, i n  t he  judgment o f  
t he  head o f  the  f i e l d  o rgan iza t ion ,  compliance w i t h  t h e  ob jec t i ves  
o f  paragraph 1 , above, i s  n o t  f eas ib le .  

( 4 )  E s t a b l i s h  and ma in ta in  a system t o  assure t h a t  t he  i n t e n t  
o f  a l l  Department o f  Energy f i r e  p r o t e c t i o n  standards i s  
i nco rpo ra ted  i n  t he  p lans and s p e c i f i c a t i o n s  f o r  a l l  new b u i l d i n g s  
and f o r  major  m o d i f i c a t i o n s  o f  e x i s t i n g  bu i  1 dings. 

( 5 )  A s s i s t  t h e  Operat ional  and Environmental Safety D i v i s i o n  i n  
coo rd ina t i ng  the  co.nsu1 t a n t  f i r e  p r o t e c t i o n  team surveys a t  those 
f a c i l i t i e s  i nc luded  i n  the  survey program, e s t a b l i s h  a c t i o n  plans 
f o r  compliance w i t h  recommendations r e s u l t i n g  from t h e ,  surveys, 
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and forward compliance plans, exemption requests, and o t h e r  
requested data t o  the  Operat ional and Environmental Safety 
D i v i s i o n .  

(6) Es tab l i sh  and main ta in  l i s t s  o f  f a c i i i t i e s  f o r  which they 
have f i r e  p r o t e c t i o n  appraisal  r e s p o n s i b i l i t y  and designate 
f o r  each the  minimum frequency a t  which Department o f  Energy 
f i r e  p r o t e c t i o n  appra isa ls  w i l l  be made. This  l i s t  s h a l l  i nc lude  
f a c i l i t i e s  a t  which: 

( a )  Proper ty  i s  valued a t  $1,000,000 o r  more. (A1 1  values 
i n  t h i s  paragraph and paragraphs 5c and 5d, below a re  
based on Factory Mutual System's I n d u s t r i a l  Cost Trends 
o f  J u l y  1979, us ing a  J u l y  1979 m u l t i p l i e r  o f  1  .O. 
Post-1979 escal ated va l  ues may be based on e i  t h e r  Factory 
Mutual o r  Engineering News Record indexes.) . 

( b )  Property  va lued a t  l e s s  than $1,000,000 i s  l oca ted  b u t  where 
a  f i r e  p r o t e c t i o n  appra isa l  i s  deemed t o  be j u s t i f i e d .  

( c )  A c r e d i b l e  l o s s  cou ld  delay a  v i t a l  Department o f  Energy 
prosram i n  excess o f  3 months o r  a  s i g n i f i c a n t  component o f  a  
program i n  excess o f  6 months. 

( 7 )  Conduct f i r e  p r o t e c t i o n  appra isa ls  o f  f a c i l i t i e s  f o r  which 
they have r e s p o n s i b i l i t y .  

( 8 )  Provide l o s s  prevent ion  advice and assis tance t o  con t rac to rs  
i n  need o f  ass is tance o r  who ao n o t  have t h e i r  own pro fess iona l  
s t a f f  assistance. 

( 9 )  Submit t o  the  Operat ional and Environmental Safety D i v i s i o n ,  
an annual summary as se t  f o r t h  i n  Order DOE 5484 ( t o  be issued) 
cover ing  the  f i r e  p r o t e c t i o n  program and l o s s  experience o f  t he  
prev ious  year.  

4. DELEGATION OF "AUTHORITY HAVING JURISDICTION". Fo r  those f i r e  p r o t e c t i o n  
standards speci f y i  ng a1 t e r n a t i v e  means o f  compl i ance sub jec t  t o  " t h e  
a u t h o r i t y  having j u r i s d i c t i o n  ," t h i s  a u t h o r i t y  i s  the  appl i c a b l e  Department 
o f  Energy Headquarters o r  f i e l d  o rgan iza t i on  . 

5. COIWLIANCE WITH IMPROVED R I S K  OBJECTIVES. 

a. Threats t o  the P u b l i c  Hea l th  o r  Welfare and Hazards t o  L i f e .  
The o b j e c t i v e s  o f  having no th rea ts  t o  t h e  p u b l i c  h e a l t h  and we l fa re  
and no undue hazards t o  l i f e  from f i r e  can be considered t o  have been 
a t t a i  ned when : 
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(1) Department o f  Energy bu i  1  d ings comply w i t h  the  i n t e n t  of  t he  
" L i f e  Safety Code" (Nat iona l  F i r e  P r o t e c t i o n  Assoc ia t i on  
Code 101 ) and w i t h  s p e c i f i c  requirements o f  the  Occupational 
Safety and Heal t h  Standaras (Code o f  Federal Regul a t i o n s ,  
T i t l e  29, P a r t  1910) a p p l i c a ~ l e  t o  e x i t s  and f i r e  p r o t e c t i o n  
features.  

( 2 )  The p o t e n t i a l  f o r  f a s t  spreading f i r e s  i s  c o n t r o l l e d  by severe 
r e s t r i c t i o n s  on the  r a t i n g s  o f  i n t e r i o r  f i n i s h  m a t e r i a l s  f o r  flame 
spread and smoke development and by compartmentation o f  hazardous 
mater i  a1 s. 

( a )  M a t e r i a l s  o f  unusual f i r e  c h a r a c t e r i s t i c s  such as 
exposed urethane foams and ma te r i  a1 s  devel opi  ng 1  arge 
q u a n t i t i e s  o f  t o x i c  products o f  combustion should be 
p r o h i b i t e d  f o r  i n t e r i o r  f i n i s h .  

( b )  Hazardous ma te r ia l s ,  such as flammable l i q u i d s  and 
exp los ives ,  snould be severely  r e s t r i c t e d  i n  q u a n t i t y  
and hand1 ed i n  conformance w i  t h  a1 1  appl i c a b l  e  codes. 
Special  p r o t e c t i o n  fea tures  s u i t a b l e  t o  the  hazard 
should be i n s t a l  l e d  and l ' i m i  t s  imposed on the  number o f  
people who must be exposed t o  t h e  hazard. 

( c )  Where noncompl i ance w i  t h  some L i  fe Safety Code p r o v i  s i  ons 
may be r e q u i r e d  f o r  pub1 i c  sa fe ty ,  as i n  some containment 
s t ruc tu res ,  addl ti onal p r o t e c t i v e  systems and personnel 
1  i m i  t s  shoul d  be maintained. 

( 3 )  The f a c i l i t y  containment systems a r e  designed t o  p rec lude 
an o f f  s i  t e  re1  ease o f  hazardous amounts o f  t o x i c  ma te r i  a1 s  
under maximum c r e d i  DI e f i r e  condi ti ons . 

( 4 )  Exhaust and , v e n t i l a t i o n  systems, i n c l u d i n g  f i l t e r s ,  a r e  
p ro tec ted  o r  i s o l a t e d  from the  e f f e c t s  o f  a  c r e d i b l e  f i r e  t o  
the  e x t e n t  t h a t  hazardous amounts o f  t o x i c  m a t e r i a l s  o r  
c o m ~ u s t i o n  products w i  11 n o t  escape. 

( 5 )  Natura l  o r  a r t i f i c i a l  means o f  c o n t r o l l i n g  l i q u i d  r u n o f f s  
from a  c r e d i b l e  f i r e  a re  prov ided so t h a t  contaminated o r  
p o l l u t i n g  l i q u i d s  w i l l  n o t  escape the  s i t e ,  i n c l u d i n g  
p o t e n t i a l l y  contaminated water r e s u l t i n g  from f i r e f i g h t i n g  
operat ions.  

b. Unacceptable Program Delays. The o b j e c t i v e  o f  no unacceptable 
impairment o f  a  v i t a l  Department o f  Energy program can be considered 
t o  have been a t t a i n e d  when: 
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( 1  ) The maximum c r e d i b l e  f i r e  w i l l  n o t  r e s u l t  i n  t h e  l o s s  o f  use 
o f  a  v i t a l  f a c i  1  i t y  f o r  a  p e r i o d  l o n g e r  than t h a t  spec i  f i e d  
as accep tab le  t o  t h e  appl i c a b l e  program d i v i s i o n .  

( 2 )  I n  t h e  absence o f  a  de f i ned  acceptable shutdown pe r i od ,  t he  
maximum c r e d i b l e  f i r e  w i l l  n o t  r e s u l t  i n  t h e  i n t e r r u p t i o n  o f  
a  v i t a l  program (weapons p roduc t ion ,  uranium enr ichment ,  e tc . )  f o r  
a  p e r i o d  i n  excess o f  3 months, o r  a  s i g n i f i c a n t  p a r t  o f  a  
program (ma jo r  acce le ra to r ,  s i n g l e  d i f f u s i o n  p l a n t ,  e t c  .) f o r  a  
p e r i o d  i n  excess o f  6 months. 

c. P r o p e r t y  Damage L i m i t a t i o n .  The o b j e c t i v e  o f  l i m i t i n g  p r o p e r t y  
l o s s  can be cons idered  t o  have been a t t a i n e d  when f i r e  p r o t e c t i o n  
systems a r e  p rov ided  as f o l l o w s :  

( 1 )  When t h e  maximum p o s s i b l e  p r o p e r t y  l o s s  i s  i n  t h e  range o f  
$1-25 m i l l i o n ,  an automat ic  f i r e  p r o t e c t i o n  system i s  pro-  
v i d e d  t h a t  w i l l  l i m i t  t he  p robab le  l o s s  t o  t h e  lower  f i g u r e .  

( 2 )  When t h e  maximm p o s s i b l e  p r o p e r t y  l o s s  i s  i n  t h e  range o f  
$25-50 m i l l  i o n ,  a  redundant p r o t e c t i o n  system i s  p r o v i d e d  t h a t ,  
even i n  t h e  f a i l u r e  o f  t he  ~ r i m a r y  system, should. 1  i m i  t 
l o s s  t o  t h e  lower  f i g u r e .  

( 3 )  When t h e  maximum p o s s i b l e  p r o p e r t y  l o s s  exceeds $50  m i l  
redundant systems a r e  p rov ided  as i n  ( 1  ) and ( 2 ) ,  above 
a  f a i l u r e - p r o o f  t ype  o f  f i r e  p r o t e c t i o n  system, such as 
w a l l s  o r  phys i ca l  separa t ion ,  i s  p rov ided  t o  l i m i t  t h e  
p r o p e r t y  l o s s  t o  $75 m i l l i o n .  

d. H ighe r  S tandard  o f  P r o t e c t i o n .  A h i g h e r  s tandard  o f  p r o t e c t i  
usual  l y  i n c l u d i n g  some form o f  automat ic  p r o t e c t i o n ,  i s  descr 
i n  paragraph 1  as be ing  j u s t i f i e d  when c e r t a i n  cons ide ra t i ons ,  
oeyond those  ment ioned i n  paragraph 5 a-c, above, p l a y  a  ma jo r  
r o l e  i n  t h e  management dec i s i on  process. The s p e c i f i c  l e v e l  a t  
which an automat ic  p r o t e c t i o n  system shoul d be i n s t a l  1  ed r e q u i r e s  
qua1 i f  i e d  f i r e  p r o t e c t i o n  eng ineer ing  judgment. I n  genera l ,  t h e  
p r o b a ~ l e  l o s s  shou ld  be l i m i t e d  t o  $250,000 i n  such cases. The 
f o l l o w i n g  p o i n t s  shou ld  be cons idered  i n  e v a l u a t i n g  t h e  need f o r  
automat ic  f i r e  e x t i n g u i s h i n g  systems: 

t h e  

i on ,  
and 

b lank 
maximum 

on, 
i bed 

( 1  ) Importance. V i  t a l  p roper ty  may r e q u i r e  p r o t e c t i o n  w i t h o u t  
r ega rd  t o  t h e  d o l l a r  l o s s  p o t e n t i a l .  Fo r  example, i t  may be 
d e s i r a b l e  t o  p r o t e c t  a  low va lue  o r  temporary s to rage  shed 
when i t  may c o n t a i n  c r i t i c a l  o r  l o n g  procurement t i m e  cons t ruc -  
t i o n  i tems. I n  i l l u s t r a t i o n ,  a  t r a i l e r  may have a  temporary 
p r o t e c t i o n  system when i t  i s  used as a  c o n t r o l  c e n t e r  f o r  a  
v i t a l  , one- t ime  event .  P a r t i c u l a r l y  h i g h  pub1 i c  v i s i  b i  1  i t y  
o r  s e n s i t i v i t y  may a1 so be j u s t i f i c a t i o n  f o r  p r o t e c t i o n  o f  
o the rw i  se 1  ow v a l  ue p rope r t y .  
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( 2 )  ~ f f e c t  on Produc t ion .  P r o t e c t i o n  c o s t s  may be n i g h  i n  re -  
l a t i o n  t o  t h e  va lue  p ro tec tea ,  Du t  s t i l l  warranted, as i n  t he  
case o f  c o o l i n g  towers and e l e c t r i c a l  swi tchgear ,  wnere l o s s  
of  t h e  u n i  t c o u l d  r e s u l  t i n  t h e  shutdown o f  o t h e r  f a c i  1  i t i e s .  

( 3 )  Cost  Versus B e n e f i t  Ra t i os .  A D u i l d i n g  such as a  lumber o r  p a i n t  
shed may be o f  low va lue  and impor tance b u t  may be e a s i l y  

by ex tend ing  s p r i n k l e r s  f rom an a d j o i n i n g  p r o t e c t e d  
b u i l d i n g  a t  a  low inc rementa l  cos t .  

( 4 )  Exposure. Cons t ruc t i on  sheds o r  t r a i l e r s  may w a r r a n t  p r o t e c t i o n  
when they  must be i n s t a l l e d  i n  o r  ad jacen t  t o  more impo r tan t  
f a c i l i t i e s .  

( 5 )  F u t u r e  Cond i t ions .  Even when t h e  above c o n d i t i o n s  a r e  n o t  
a p p l i c a b l e ,  p r o t e c t i o n  may s t i l l  De war ran ted  when c o n d i t i o n s  
a re  e x t r a p o l a t e d  t o  t h e  f u t u r e .  For  example, a  s to rage  b u i l d i n g  
may De o f  low v a l u e  when designed, b u t  normal e s c a l a t i o n  o f  
c o n t e n t  va lue  may i n d i c a t e  i t  would need p r o t e c t i o n  i n  a  few 
years,  i n  which case i t  would be more e f f e c t i v e  t o  i n s t a l l  t h e  
p r o t e c t i o n  as p a r t  o f  t he  o r i g i n a l  c o n s t r u c t i o n .  S i m i l a r l y ,  
e v a l u a t i o n  o f  o f f i c e  o r  low hazard l a b o r a t o r y  occupancies may 
i n d i c a t e  t h a t  t h e  nazard o r  combus t ib le  l o a d i n g  o f  s i m i l a r  
f a c i  1  i t i e s  inc reases  c o n s i s t e n t l y  w i t h  t ime,  j u s t i f y i n g  p r o t e c t i o n  
a t  an e a r l y  phase. P r o v i s i o n  o f  au tomat ic  p r o t e c t i o n  i n  t h e  
i n i t i a l  c o n s t r u c t i o n  a1 so a l l o w s  more f l e x i b i l i t y  f o r  f u t u r e  
m o d i f i c a t i o n s .  Fo r  example, convers ion  t o  a  h i g h e r  hazard 
occupancy may be p r o h i b i t e d  due t o  a  l a c k  o f  a p p r o p r i a t e  b u i l t - i n  
p r o t e c t i o n .  

6. ESSENTIAL ELEMENTS OF AN IMPROVED RISK FACILITY. 

a. An improved r i s k  f a c i l i t y  i s  c h a r a c t e r i z e d  by  a  s u f f i c i e n t l y  h i g h  
l e v e l  o f  f i r e  p r o t e c t i o n  t o  f u l f i l l  requi rements f o r  i n s u r a b i l i t y  
by t h e  Fac to r y  Mutual System, I n d u s t r i a l  R isk  I nsu re rs ,  o r  o t h e r  
p r i v a t e  i n d u s t r i a l  f i r e  insurance  companies t h a t  1  i m i  t t h e i r  underwr i  t- 
i n g  t o  t h e  b e s t  p r o t e c t e d  c l a s s  o f  i n d u s t r i a l  r i s k s .  A  b a s i c  requi rement  
i s  t h e  p r o v i s i o n  o f  au tomat ic  f i r e  e x t i n g u i s h i n g  systems i n  a l l  
areas s u b j e c t  t o  s e r i o u s  p r o p e r t y  damage o r  bus iness i n t e r r u p t i o n  
losses  as a  r e s u l t  o f  f i r e .  Above a1 1  o t h e r  requi rements,  t o  q u a l i f y  
f o r  an improved r i s k  r a t i n g ,  i t i s  necessary t h a t  s t rong ,  t a n g i b l e  
ev idence be a v a i l a b l e  a t t e s t i n g  t o  ex i s tence  o f  c o n t i n u i n g  s i n c e r e  
i n t e r e s t  by management and employees i n  m i n i m i z i n g  losses  f rom f i r e  
and r e l a t e d  p e r i l s .  

b. Department o f  Energy f a c i l i t i e s  q u a l i f y i n g  as improved r i s k s  w i l l  
i n c o r p o r a t e  t h e  f o l  1  owing phys i ca l  improvements and i n t e r n a l  programs, 
and m a i n t a i n  records  f o r  app ra i sa l  o f  t h e  programs: 
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Review of plans prior t o  contemplated construction t o  assure 
adequacy of f i r e  risk appraisal and protection, and followup 
reviews t o  ensure t h a t  f i r e  protection features are provided 
where necessary t o  comply with paragraph 5 of this  chapter. 

Regular sel f-inspections, t e s t s ,  f i r e  loss potential reviews and 
appraisal s t o  identify the nature, location, and severity of . f i r e  
risks ( injuries, do1 lar  loss, programmatic inter- 
ruption, re1 ease of toxic and radioactive materi a1 s ,  e tc  .) ; as  
we1 1 as t o  determine adequacy of f i r e  loss control devices and 
act ivi t ies.  

Periodic audits by outside f i r e  protection authorities (e.g . , 
contractor faci 1 i ty appraisals by f ield office f i r e  protection 
engineers) . 
Plans, procedures, devices, and trained personnel adequate 
t o  permit control 1 ing any credible f i r e  emergency that may 
arise on the faci l i ty.  

Limitation by physical means (e.g., geographic isolation, 
f i rewall s , f i  redoors, draft barriers) of areas that 
can be directly damaged in the event of a single f i r e .  

Quality construction. In most cases, f i r e  resistive or non- 
combustible type buildings with segregation or isolation of 
particularly hazardous operations. 

Enclosures of adequate f i re resi stant construction for stairways, 
elevators, ducts, and other openings coupled with fixed or 
manual devices ( e.g . , sel f-cl osing doors or dampers, draft  
stops, or water curtains) t o  control o r  t o  limit b o t h  
vertical and horizontal f i r e  spread potentials. 

Protection of special hazards by isolation, segregation or 
use of speci a1 f i r e  control systems (egg., automatic sprinklers, 
inert  gas f l  oodi ng , explosion suppression) together with devices 
(e.g., relief valves, f i l t e r s ,  roof hatches, scuppers, blast 
wall s )  for 1 imi ting or control 1 i ng damage potential s of f i r e ,  
hazardous smoke, gases, water runoff, etc., t h a t  may reasonably 
be anticipated during a f i r e  emergency. 

Adequate, re1 iable f i r e  protection water supplies and distribution 
system coupled with adequate hydrants, inside standpipes, and 
other devices t o  fac i l i ta te  utilization of such water during 
f i re emergenc i es . 
Adequate automatic and manual means for detecting and reporting 
incipient f i r e s  (including, b u t  not limited to ,  watchman service). 
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( 1 1  ) Automatic s p r i n ~ l e r  protection for  'al l  combustible construction 
or occupancies where potential losses exceed Department 
c r i  t e r i  a. 

c. Improved risk f a c i l i t i e s  shall be appraised periodically by the 
appropriate Headquarters or fie1 d organization in suf f ic ien t  
depth to establ ish that :  

The programs described in paragraph 6b, above, are being con- 
ducted. 

Loss potent ials ,  including programmatic e f f ec t s ,  have been 
determined and appropriate protection systems have been provided 
t o  reduce the effects  to  the levels acceptable under paragraph 1 ,  
or an exemption from these requirements has been o ~ t a i n e d .  

Effective action has been taken to  comply with previous recom- 
mendations, i n i t i a t e  corrective actions on previously identified 
deficiencies,  and reduce the adverse e f fec ts  of noncompliance 
in areas where compl i  ance has not ye t  been achieved or  where 
exemptions have been allowed. 

Losses, impai rments, and unusual incidents are investigated 
and analyzed in suff ic ient  depth t o  i  denti fy causes, economical 
and effect ive corrective methods, and areas where similar problems 
may e x i s t  or where additional studies may be required. 

d'. In addi t i  on to  i  nternal , Headquarters, and f ie l  d organi zation apprai sal s ,  
improved r i  sks are generally characterized as those a1 so surveyed 
by independent third party in te res ts .  For major faci l  i  t i e s ,  
t h i s  service i s  provided by the consultant f i r e  protection survey 
program. 

e. Periodic f i r e  protection appraisals of each f a c i l i t y  shall be 
in i t i a t ed  by qualified f i r e  protection engineering personnel as  soon 
as practicable a f t e r  l i s t i n g  of the f a c i l i t y  by the Department. The 
appraisals shall include the items under paragraph 6c, above. 

f .  In addition t o  performing periodic appraisal s ,  the appraising off ice 
will maintain a continuous surveillance of improved risk faci l  i t i e s  
by : 

(1 ) Assuring tha t  plans, proposals, loss  reports ,  investigation 
reports,  and other applicable materials are  reviewed by know- 
ledgeable personnel in suf f ic ien t  depth t o  determine tha t  the 
faci 1 i  ty i s  maintaining the review and protection programs 
described in paragraph 6b, above. 

( 2 )  Providing technical assistance and advice as requested by the 
contractor and as deemed necessary by the f i e ld  off ice.  
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( 3 )  Assuring t h a t  the  f a c i l i t y  management i s  k e p t  advised o f  
requirements, programs, and app l i cab le  i n fo rma t ion  generated 
by Headquarters, o r  o ther  agencies, and t h a t  i n fo rma t ion  
developed by the f a c i l i t y  o r  by o t h e r  f a c i l i t i e s  w i t h  mutual 
i n t e r e s t s ,  i s  disseminated among the  i n t e r e s t e d  p a r t i e s .  

7. CONSULTANT FIRE PROTECTION SURVEY PROGRAM. 

a. Consul tant  f i r e  p r o t e c t i o n  team surveys w i l l  be conducted p e r i o d i c a l l y  
a t  f a c i l i t i e s  determined t o  be o f  major importance t o  the  Department o f  
Energy mission. The Department has con t rac ted  w i t h  major improved r i s k  
survey groups t o  conduct surveys o f  the  improved r i s k  s ta tus  o f  
Department o f  Energy f a c i  1 i ti es. 

( 1 )  A survey s h a l l  be conducted a t  each f a c i l i t y  c o n t a i n i n g  more than 
$25,OOO,OOO i n  rep1 acement va l  ue o f  Government p roper ty .  

( 2 )  Fol lowing the  i n i t i a l  survey, a resurvey s h a l l  be made a t  each 
f a c i  1 i t y  a t  approximately 4-year i n t e r v a l  s. 

( 3 )  Reports o f  the  surveys s h a l l  be submit ted t o  the  Operat ional  and 
Environmental Safety D i v i s i o n  f o r  rev iew and d i s t r i b u t i o n  t o  the  
app rop r ia te  con t rac to rs  through t h e  f i e l d  o rgan iza t i on  and program 
d i v i s i o n s .  

b. For each survey, Headquarters o r  the  f i e l d  o rgan iza t i on :  

( 1 )  Sha l l  designate a coord ina tor  t o  a s s i s t  t h e  team i n  o b t a i n i n g  
l o g i s t i c a l  support, f a c i l i t y  access, and techn ica l  in fo rmat ion  
as determined necessary by the  Operat ional and Environmental 
Safety D i v i s i o n .  

( 2 )  Shal l  rev iew the  c o n t r a c t o r ' s  compliance e f f o r t s  and fo rward  
compliance data as requested by t h e  Operat ional and Environmental 
Safety D i v i s i o n .  

( 3 )  May omi t  any Department o f  Energy appra isa l  t h a t  would c o i n c i d e  
w i t h  the  p e r i o d  i n  which the  consu l tan t  f i r e  p r o t e c t i o n  team 
survey i s  being conducted. 

c. F o l l  owing each survey, t he  appropr ia te  o rgan iza t i on  w i  1 1 be requested 
t o  submit an a c t i o n  plan. 

( 1 )  k t i o n  p lans  are  submitted d i r e c t l y  t o  t h e  Operat ional and 
Environmental Safety D iv is ion .  

( 2 )  I n i t i a l  a c t i o n  p lans are requested i n  t he  t r a n s m i t t a l  l e t t e r  
accompanying the  f i n a l  r e p o r t  o f  t he  survey and w i  11 be due 
a t  the n e x t  scheduled update. 
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( 3 )  Action plans will be reviewed by the Operational and Environmental 
Safety Division and revised status reports will be requested, 
approximately annual ly , for those s i t e s  requi r i  ng pro1 onged 
corrective actions. 

d. O u t p u t  data from the action plans shall be furnished yearly t o  appro- 
priate f ie ld  organizations and Headquarters divisions and offices t o  
a ss i s t  in budgeting and planning purposes. 
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CHAPTER IX 

CONSTRUCTION SAFETY A N D  HEALTH PROGRAM 

1 .  PURPOSE. This Chapter provides guidance and establishes procedures 
t o  protect the Department of Energy and Department of Energy con- 
t r ac to r  employees engaged in construction a c t i v i t i e s ,  t o  protect the 
general public from hazards in connection with Department construction 
a c t i v i t i e s ,  t o  protect adjacent property from damage, and t o  prevent 
del ay or i nterrupti on i n the Department ' s programs caused by accidents 
and f i r e s  in connection with Department construction ac t iv i t i e s .  

DEFINITIONS.  

a. Department of Energy Project Construction Contractor. Any 
Department of Energy prime contractor or subcontractor engaged 
in construction ac t iv i t i e s  exempt from, o r  not subject t o ,  
Nuclear Regulatory Commission 1 icensing, b u t  subject t o  the 
contractual provisions of Department of Energy Procurement 
Regul a t  i on 9-50.704-2 o r  modifications thereof. These con- 
t rac tors  may make modifications t o  existing f a c i l i t i e s  or  
construct new f a c i l i t i e s  for  the Department b u t  they are  not 
considered a permanent construction force. Their s i t e  tenure 
may be for  short or long periods depending on the nature of the 
project. 

b. Department of Energy Resident Construction Contract o r .  Any 
Department of Energy prime contractor or  subcontractor exempt 
from (o r  not subject t o )  Nuclear Regulatory Commission licensing 
b u t  subject t o  the  contractual provisions of Department of Energy 
Procurement Regulation 9-50.704-2 or modifications thereof,  who 
i s  in residence and considered t o  be permanent. Field organi- 
zations that  have such contractors i ncl ude Nevada, Rich1 and, 
Oak Ridge, Savannah River, and Albuquerque. The tenures of 
resident construction contractors on s i t e  are  usual ly from 
3 to -  5 years and can be extended. 

3. REQUIREMENTS.  

a. Safety and Health Program for  Project Construction Contractors. 
A1 1 firms bidding on or  selected for  Department of Energy con- 
s t ruc t  ion contracts shall  be made ful l y '  aware of the reqii  rement 
t o  comply with appl icable Department safety and health standards 
1 isted in Chapter I of t h i s  Order. The contractor selected shall 
be required t o  submit the  following t o  the contracting of f icer  
for  acceptance before commencing work: 
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( 1 )  A descriptive o u t 1  ine of the contractor 's  program 
encompassing industrial  sa fe ty ,  health protection, a n d  
f i r e  prevention a n d  protection aspects. The program 
should be appropriate t o  the  s i ze  of the  project and  
associated hazards, and must include, b u t  not be 
limited to :  

( a )  Adequate provision fo r  emergency aid (e.g., 
t r a i  ned medical aid personnel and treatment 
f a c i l i t i e s ,  and adequate f i r e  protection during 
a1 1 phases of construction). 

( b )  Programs fo r  t ra in ing ,  inspections, reporting, 
and f o r  cer t i fying the safe  operating condition 
and assuring proper maintenance of earthmoving 
equipment , cranes, vehicles , pressure vessels , 
protective devices fo r  portable e lec t r ica l  t o o l s ,  
e tc .  

( c )  Adequate provision through meetings, established 
contacts or other means, for  exchange of information 
on project changes, recognized hazards, identified 
inspection deficiencies ,  upcoming phases of work, 
interface and coordination problems, or other 
matters among: 

1 Supervisors. - 
2 Crafts represent a t  i  ves . - 
3 Other contractors and subcontractors on - 

the  project. 

( 2 )  Vast injury,  accident, f i r e ,  and property damage experience, 
including motor vehicle, fo r  the  previous two years. This 
information should contain the contractor' s  and subcon- 
t r a c t o r ' s  experience. If acceptabl e t o  the fie1 d organi- 
zati on having jur i sd ic t ion ,  t he  contractor may submit the 
previous two years i  ndustri a1 insurance experience modifiers 
or rates .  

( 3 )  The name and qualifications of the jobsi te  contractor manage- 
ment o f f i c i a l  assigned responsibil i ty fo r  the administration 
of the safety and  health program. 

b.  Safety and Health Program f o r  Resident Construction Contractors. 
The requirements of 3a, above, apply t o  t h i s  type contractor 
during the i n i t i a l  selection process. 
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c. Program Compliance. Thrcugnout a l l  phases o f  a cons t ruc t i on  
p r o j e c t ,  t h e  c o n t r a c t i n g  o f f i c e r  must be assured t h a t  con- 
s t r u c t i o n  a c t i v i t i e s  cont inue t o  be conducted i n  accordance 
w i t h  t h e  approved s a f e t y  program and t h a t  appropr ia te  
measures a re  taken t o  minimize t h e  p o s s i b i l i t y  o f :  

1  ) Versonal i n j u r y .  

( 2 )  Damage t o  proper ty  on and adjacent t o  t h e  
c o n s t r u c t i o n  s i t e .  

(3 )  Program i n t e r r u p t i o n  o r  delay r e s u l t i n g  from 
acc idents  o r  f i r e s .  

(4 )  Adverse e f f e c t s  on t h e  environment. 

d. Department o f  Energy Onsi te Const ruc t ion  Inspect ions.  
Department o f  Energy o n s i t e  c o n s t r u c t i o n  inspect ions  t o  
assure compl i ance w i t h  appl i c a b l  e Department cons t ruc t  i o n  
sa fe ty  standards should be conducted, as a minimum, con- 
c u r r e n t l y  w i t h  major changes i n  t ype  o f  c o n s t r u c t i o n  a c t i v i t y ,  
l e v e l  o f  workforce,  t ype  o f  cons t ruc t i on  c r a f t s  on t h e  s i t e ,  
and 1 eve1 o f  p r o j e c t  compl e t ion .  Fac tors  i n f l  uenci ng t h e  
frequency (more o r  l e s s  f requent )  and scope' o f  such o n s i t e  
inspect ions  inc lude,  b u t  a re  not  l i m i t e d  t o  t h e  f a c t o r s  
1 i s t e d  below. These f a c t o r s  must be taken i n t o  cons idera t ion  
and t h e  i n s p e c t i o n  schedule adjusted accordingly .  

(1  ) The number and t ype  o f  hazards involved.  

(2 )  To ta l  l e v e l  o f  r i s k  t o  t h e  workforce, proper ty ,  and 
environment. 

(3 )  Previous experience w i t h  t h e  cont rac tor .  

( 4 )  Presence o f  qua1 i f i ed con t rac to r  s a f e t y  personnel. 

( 5 )  Du ra t i on  o f  p ro jec t .  

( 6 )  Time elapsed s ince  l a s t  inspect ion.  

( 7 )  A v a i l a b i l i t y  o f  independent sources o f  inspect ion .  
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e. -- ~ e s i g n a t e d  Department o f  Energy Po in t  o f  Contact. 
The c o n t r a c t i n g  o f f i c e r  w i l l  assure t h a t  t h e r e  i s  a  designated 
Department o f  Energy Federal employee (e.g:, p r o j e c t  manager, 
res iden t  engineer,  etc . )  through whom f i n d i n g s  o f  appra isa ls  
and inspect ions  may be communicated t o  t h e  c o n t r a c t o r  i n  a  
manner t h a t  assures t i m e l y  r e s o l u t i o n  o f  any noted d e f i c i e n c i e s .  

4. FEDERAL LAWS. The Sa fe ty  and Heal th Regulat ions f o r  Const ruc t ion  
(Code o f  Federal Regulat ions,  T i t l e  29, P a r t  1926) a re  t h e  pr imary 
c o n s t r u c t i o n  s a f e t y  s tandard and must be i n t e r p r e t e d  and appl i e d  
b road ly  t o  t h e  s a f e t y  and h e a l t h  d i s c i p l i n e s  associated w i t h  
Department c o n s t r u c t i o n  a c t i v i t i e s .  This  a p p l i c a t i o n  a l s o  must 
i n c l u d e  assurance t h a t  t h e  appropr ia te  posters and compla int  forms 
as requ i  red  by Order DOE 5483.1 , Not i ce  t o  Employees , Form EV-628, 
Occupational Safe ty  and Hea l th  Complaint , are  prov ided f o r  and made 
known t o  con t rac to rs  and t h e i r  employees. 
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Page X I I - 1  

CHAPTER XI1 
PREVENTION, CONTROL, AND ABATEMENT 

OF ENVIRONMENTAL POLLUTIOd 

1. PURPOSE. This cnapter  es tab l ishes  requirements f o r  Department o f  Energy 
operat ions t o  assure: 

a. Contro l  o f  sources o f  environmental pol 1 u t i o n .  

b. Compl i ance w i  t h  Federal envi ronmental p r o t e c t i o n  1 aws and w i  t h  
Execut ive Order 12088. 

REFERENCES. 

a. Execut ive Order 1187~1, Environmental Safeguards on A c t i v i t i e s  f o r  
Animal Damage Contro l  on Federal Lands. 

b. Execut ive Order 12088, Federal Compl i ance w i t h  Pol 1 u t i o n  Contro l  
Standards. 

c. Report ing o f  Pol 1 u t i o n  ADatement Pro jec ts .  

( 1 )  O f f i c e  o f  Management and Budget C i r c u l a r  A-106, Report ing 
Requirements i n  Connection w i  t h  the  Prevent ion, Contro l  , and 
ADatement o f  Environmental Pol 1 u t i o n  a t  E x i s t i n g  Federal 
Faci  1 i t i e s .  

( 2 )  Environmental P ro tec t i on  Agency Procedures f o r  Report ing 
Pol 1 u t i o n  Abatement Pro jec ts  f o r  Federal F a c i l i t i e s .  

3. RESPONSIBILITIES AND AUTHORITIES. 

D i  r e c t o r ,  Operat ional and Environmental Safety D iv i s ion .  

Coordinates Department o f  Energy opera t iona l  envi  ronmental 
p r o t e c t i o n  a c t i v i t i e s  w.ith o the r  Federal,  s ta te ,  and reg iona l  
agencies and a u t h o r i t i e s  ( e - g  . , Congress, t he  O f f i c e  o f  
Management and Budget, t he  Environmental P ro tec t i on  Agency) . 
Co l l  ec t s  and evaluates i n fo rma t ion  concerning Department o f  
Energy opera t ions  a f f e c t i n g  envi  ronmental qua1 i t y  . 
Prepares Department o f  Energy p o l l u t i o n  abatement p lans and 
progress r e p o r t s  f o r  submission t o  tne D i r e c t o r  o f  the 
O f f i c e  o f  Management and Budget and t h e  Admin is t ra to r  of 
the  Environmental P ro tec t i on  Agency i n  accordance w i t h  tne 
p r o v i s i o n s  o f  t he  O f f i c e  o f  Management and Budget C i r c u l a r  
A-106. 
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( 4 )  Reports t o  the Counci l  ,on Environmental Q u a l i t y  on Department o f  
Energy p e s t i c i d e  use as requested. 

b. Heads o f  L ine  Organizat ions.  

( 1 )  I n  accordance w i t h  the  p rov i s ions  o f  Execut ive Order 12088, 
suomi t t o  the D i  r e c t o r ,  Operat ional and Environmental Safety 
D i v i s i o n ,  pol  1 u t i o n  abatement p lans  which prov ide  f o r  improvement 
i n  e x i s t i n g  Department opera t ions  t o  meet appl i c a b l  e standards 
( see paragraph 5 below f o r  d e t a i l  s regard ing  the submi ss ion  
and con ten t  o f  t he  p lans ) .  Copies of  the  p lans s h a l l  be sent  
t o  the  appropr ia te  Headquarters program d i v i s i o n  o r  o f f i c e .  

( 2 )  Coordinates a c t i v i t i e s  w i t h  reg iona l  , s t a t e ,  o r  l o c a l  pol  1 u t i o n  
c o n t r o l  a u t h o r i t i e s .  

( 3 )  Advise the  D i  r e c t o r ,  Operat ional and Environmental Safety D iv i s ion ,  
promptly o f  any i n s t r u c t i o n s ,  standards, o r  requirements issued 
o r  ac t i ons  taken by reg iona l ,  s t a t e ,  o r  l o c a l  p o l l u t i o n  c o n t r o l  
a u t h o r i t i e s  t h a t  a re  l i k e l y  t o  a f f e c t  Department operat ions,  
i n c l  uding c o n s t r u c t i o n  a c t i v i t i e s .  (Copfes o f  p e r t i n e n t  ma te r i a l  
o r  correspondence s h a l l  a l s o  be sent t o  t he  appropr ia te  Headquarters 
program d i v i s i o n  o r  o f f i c e )  . 

4. REQUIREMENTS. Environmental p r o t e c t i o n  requirements f o r  Department 
opera t ions  inc lude:  

a. Performance o f  t he  design, devel opnent, cons t ruc t i on ,  operat ion,  
surve i  11 ance, and maintenance o f  Department o f  Energy f a c i l  i t i e s  and 
a c t i v i t i e s  t o  assure p r o t e c t i o n  o f  the  p u b l i c  and the  environment, 
and compliance w i t h  Execut ive Order 12088, and a l l  app l i cab le  
Federal , s ta te ,  and l o c a l  pol  1 u t i o n  c o n t r o l  standards and requirements 
es tab l i shed  pursuant t o  the  environmental p r o t e c t i o n  s t a t u t e s  
r e f e r r e d  t o  i n  Sect ion 1-102 o f  t he  Execut ive Order. 

b .  Submission o f  pol  1 u t i o n  abatement p lans ( see paragraph 5 below) f o r  
p r o j e c t s  necessary t o  upgrade e x i s t i n g  Department operat ions t o  
achieve compl iance w i t h  appl i c a b l  e pol 1 u t i o n  c o n t r o l  standards and 
requirements r e f e r r e d  t o  i n  Sect ion 1-lU2 o f  Execut ive Order 12088. 

c. Cooperation w i  t h  Environmental P ro tec t i on  Agency and s ta te ,  i n t e r s t a t e ,  
and l o c a l  agencies i n  tne  prevent ion ,  c o n t r o l ,  and aoatement o f  
environmental pol  1 u t i o n  i n  accordance w i t h  the  requirements o f  
Sect ion 1-2 o f  Execut ive Order 12088. 
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d .  Assurance t h a t  pes t  control prograrns fo r  Department operat ions  a r e  
conducted safe ly  and i n  accordance w i t h  the requirements of Executive 
Order 11870, Environmental Safeguards on Act iv i t i e s  f o r  Animal 
Damage Control on Federal Lands, and the Federal Insec t i c ide ,  
Fungicide, ana Rodenticide Act, as amended. 

e .  Control of use,  s torage,  and handling of potential  po l lu tan t s  (e .g . ,  
sol id  fuel s  , f lyasn , petroleum products, cnemical s  , and biol ogical 
agents)  to avoid o r  t o  minimize tne  poss ib i l i ty  of t h e i r  accidental  
re1 ease and resul t a n t  damage t o  the  environment. Thi s  i  ncl udes 
appropriate preventive measures t o  entrap sp i l l age  o r  unplanned 
re1 eases and emergency pl ans and procedures f o r  containing,  d iver t ing ,  
removing, o r  otnerwise deal i n y  with accidental pol 1 ut ion.  

f .  Control of raa ioac t iv i ty  discharged t o  the environment to  a s  low 
as  reasonably achievable l eve l s  in  accordance w i t h  Chapter XI of 
t h i s  Order, and with po l ic ies  and guidance of the Federal Radiation 
Council and Environmental Protection Agency as  referred t o  i n  
Section 1-102(g) of Executive Order 12088. 

g. Adherence t o  the procedures re fe r red  t o  i n  Section 1-7 of Executive 
Order 12U88, fo r  obtaining Presidential  exemptions from appl icabl e 
pollut ion control standards. 

5. POLLUTION ABATEMENT PROJECTS. Tnis paragraph spec i f i es  the ins t ruc t ions  
t o  be fol 1 owed by Department of Energy 1 i  ne organizations in implementing 
the requirements, s tandards,  and guidelines c i t e d  in t h i s  chapter .  

a. Existing Department operations sha l l  be upgraded as  necessary t o  meet 
the requirements of Section 1-102 of Executive Order 12088. Pollut ion 
abatement p ro jec t s  shal l  be included in a f i s ca l  plan in accordance 
with the  requirements of Section 1-401 of Executive Order 12088 and 
any Office of Management and Budget ins t ruc t ions  issued pursuant 
the re to ,  cu r r en t l y ,  Office of Management and Budget Circular  A-106, 
and Environmental Protection Agency Procedures f o r  Reporting Proposed 
Pol 1 ution Abatement Projects  f o r  Federal Facil i t i e s .  In order t h a t  
the  Department of Energy plan may be prepared by Headquarters and 
submitted t o  the Adrnini s t r a t o r ,  Environmental Protection Agency by 
the dates spec i f i ed ,  1 i ne organizations shall  submit t h e i r  repor ts  
semiannually on November 1 and May 1 pursuant t o  Office of 
Management and Budget Ci rcul a r  No. A-1U6 to  the  D i  r e c to r ,  Operational 
and Environmental Safety Division with copies t o  the program division 
o r  o f f i c e  responsible f o r  funaing the  proposed p ro jec t s .  Negative 
repor ts  a r e  t o  be submitted by l i n e  organizations in those instances 
where the re  a r e  no pollut ion abatement projects  planned o r  underway. 

D. Budget requests  f o r  design and construction shal l  include the 
funds necessary t o  comply w i t h  t he  environmental pol 1 ution control 
standards and requirements in paragraph 4 above. 
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c .  Department of Energy ope ra t ions  s h a l l  devel op, and imp1 ement a 
p e s t i c i d e  program i n  accordance with tne  requirements  s e t  f o r t h  
i n  the Federal I n s e c t i c i d e ,  Fungicide and Rodenticide Act ,  a s  
amended, and Executive Oraer 1187U. 

d. Where d i f f e r e n c e s  a r i  s e  regard ing  regional  , s t a t e  o r  l o c a l  
pol 1 u t ion  con t ro l  requirements  o r  s t anda rds ,  1 i ne o r g a n i z a t i o n s  
s n a l l  i n i t i a l l y  seek t o  r e s o l v e  such d i f f e r e n c e s  with t h e  r e g i o n a l ,  
s t a t e ,  o r  1 ocal  agencies  d i r e c t l y  concerned. Assi s t a n c e  of t h e  
app ropr i a t e  Environmental P ro t ec t ion  Agency regional  o f f i c e  may a1 so 
b e  sought Where t h e i r  c o n s u l t a t i o n  o r  guidance may be he lpfu l  i n  
r e so lv ing  such ques t ions .  In t h e  event  d i f f e r e n c e s  of op in ion  a s  t o  
t h e  i n t e r p r e t a t i o n  and a p p l i c a t i o n  of such s t anda rds  and requirements 
cannot  be reso lved  s a t i s f a c t o r i l y ,  t h e  f a c t s ,  and t h e  approach 
recommended by the  l i n e  o rgan iza t ion  sha l l  be forwarded t o  t h e  
Operational and Environmental Safe ty  Divis ion f o r  a c t i o n  with a copy 
t o  t h e  a p p r o p r i a t e  Headquarters program d i v i s i o n  o r  o f f i c e .  

e .  Any r eques t  f o r  a P r e s i d e n t i a l  exemption s h a l l  comply with the 
l i m i t a t i o n s  p re sc r ibed  in  Sec t ion  1-701  of Executive Order 12088. 
The  r eques t  should be forwarded t o  t h e  Di rec to r ,  Operational and 
Environmental Safe ty  Div i s ion ,  with cop ie s  t o  t h e  app ropr i a t e  
Headquarters program d i v i s i o n  o r  o f f i c e  and t h e  Of f i ce  o f  t h e  
General Counsel. Recommendations f o r  P r e s i d e n t i a l  exemptions 
wi 1 1 be developed by the  1 i n e  o rgan iza t ion  and t r ansmi t t ed  t o  t h e  
Of f i ce  of Management and Budget under t h e  S e c r e t a r y ' s  s i g n a t u r e  i n  
accordance with Of f i ce  of Management and Buayet guidance t o  be 
i s sued  i n  t h i s  regard .  
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