
ORDER 

SUBJECT: ENVIRONMENTAL PROTECTION, SAFETY, AND HEALTH 
PROTECTION PROGRAM FOR DOE OPERATIONS 

1. PURPOSE. This Order es tab l i shes  the Environmental Protection,  Safety,  and 
Hea l t hp ro t ec t i on  Program f o r  Department of Energy ( D O E )  operat ions.  

2.  CANCELLATION. DOE 5480.1, ENVIRONMENTAL PROTECTION, SAFETY, AND HEALTH 
PROTECTION PROGRAM FOR DOE OPERATIONS, of 5-5-80. I t s  chapters a r e  not 
cancelled; see  Table of Contents. 

3.  SCOPE. The policy and requirements outl ined i n  t h i s  Order apply t o  a l l  DOE 
operations including a l l  DOE contractor operations where, under the con- 
t rac tual  arrangements f o r  the work t o  be performed, DOE has author i ty  t o  
es tab l i sh  and enforce environmental protect ion,  s a f e ty ,  and heal t h  protection 
program requirements. The extent  t o  which requirements apply i s  speci f ied  in 
the various supplementary chapters of t h i s  Order. 

4. REFERENCES. 

a. DOE Procurement Regulations ( D O E  P R s ) ,  Pa r t  9-50, which provide the 
clauses t o  be used i n  contracts  where DOE e l e c t s  to  enforce environmental 
protect ion,  sa fe ty ,  and heal t h  protection requirements. 

b. E.O. 12196, "Occupational Safety and Health Programs f o r  Federal 
Employees," which es tab l i shes  the requirement f o r  Federal agencies to  
provide occupational safe ty  and health programs f o r  t h e i r  employees. 

c. 29 CFR 1960, SAFETY AND HEALTH PROVISIONS FOR F E D E R A L  EMPLOYEES, which 
provides the regulat ions and guidelines f o r  the  implementation of 
E . O .  12196. 

d. D O E  5482.1A, ENVIRONMENTAL, SAFETY, AND HEALTH APPRAISAL PROGRAM, 
which presents the Department's policy and requirements f o r  appraisal 
of environmental protect ion,  safe ty ,  and health protection programs. 

e.  DOE 5481.1A, SAFETY ANALYSIS AND REVIEW SYSTEM, which es tab l i shes  uniform 
requirements f o r  the  preparation and review of sa fe ty  analyses. 

f .  DOE 5700.6A, QUALITY ASSURANCE, which s e t s  fo r th  p r inc ip les  and assigns 
responsibil i t i e s  f o r  es tabl ishing,  imp1 ementing, and maintaining programs 
of plans and act ions  t o  assure qual i ty  achievement i n  DOE programs. 
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g. DOE 1324.2, RECORDS DISPOSITION, which prescr ibes  requirements f o r  the  
r e t e n t i o n  and d i s p o s i t i o n  o f  records. 

h. DOE 5483.1, OCCUPATIONAL SAFETY AND HEALTH PROGRAM FOR GOVERNMENT-OWNED 
CONTRACTOR-OPERATED (GOCO) FACILITIES, which prov ides guidance and 
es tab l ishes  procedures f o r  the  GOCO sa fe ty  and h e a l t h  program. 

i. DOE 5484.1, ENVIRONMENTAL PROTECTION, SAFETY, AND HEALTH PROTECTION 
REPORTING REQUIREMENTS, which es tab l ishes  the  requirements and procedures 
f o r  r e p o r t i n g  and i n v e s t i g a t i n g  mat te rs  o f  environmental p ro tec t i on ,  
sa fe ty ,  and h e a l t h  p r o t e c t i o n  s ign i f i cance  t o  DOE operat ions. 

j. DOE 5484.2, UNUSUAL OCCURRENCE REPORTING SYSTEM, which es tab l i shes  a 
system f o r  r e p o r t i n g  unusual occurrences having programmatic s ign i f i cance.  

k. DOE 6430. , FACILITIES GENERAL DESIGN CRITERIA, implemented w h i l e  i n  
coo rd ina t i on  by Ass i s tan t  Secretary, Management and Admi n i  s t r a t i  on 
memorandum o f  6-10-81. 

1. DOE 3790.1, OCCUPATIONAL SAFETY AND HEALTH PROGRAM FOR FEDERAL EMPLOYEES, 
which es tab l i shes  the  pol  i c y  f o r  t he  implementat ion and admin i s t ra t i on  
o f  t he  occupational,  safety,  and h e a l t h  program fo r  Federal Employees. 

m. DOE 5610.3, PROGRAM TO PREVENT ACCIDENTAL OR UNAUTHORIZED NUCLEAR 
EXPLOSIVE DETONATIONS, which es tab l ishes  sa fe ty  p o l i c i e s  and 
procedures appl i c a b l e  t o  a c t i v i t i e s  i n v o l v i n g  nuclear  expl osives. 

n. Pending t h e  devel opment and prornul g a t i  on o f  suppl emental chapters t o  t h i  s 
Order, t h e  references 1 i s t e d  i n  Attachment 2 may be used as guide1 i n e  
procedures and standards i n  t he  discharge o f  the  Department's envi ron- 
mental p ro tec t i on ,  sa fe ty ,  and h e a l t h  p r o t e c t i o n  r e s p o n s i b i l i t i e s  under 
the Occupational Safety and Heal th Ac t  o f  1970; Execut ive Order 12088; 
the Atomic Energy Ac t  o f  1954, as amended; and the  Energy Reorganizat ion 
Ac t  o f  1974, as amended. 

5. DEFINITIONS. 

a. Environmental Pro tec t ion ,  Safety, and Hea l th  P r o t e c t i o n  Program r e f e r s  t o  
those DOE requirements, a c t i v i t i e s ,  and func t i ons  i n  the  conduct o f  a l l  
DOE and DOE-control  1 ed-opera t ions  t h a t  are concerned w i  th :  c o n t r o l  1 i n g  
a i r ,  water, and s o i l  p o l l u t i o n ;  l i m i t i n g  t o  acceptably low l e v e l s  r i s k s  
t o  the  we1 1-being o f  bo th  opera t ing  personnel and the general pub l i c ;  
and p r o t e c t i n g  proper ty  adequately aga ins t  acc identa l  l o s s  and damage. 
Typical  a c t i v i t i e s  and func t i ons  r e l a t e d  t o  t h i s  program inc lude,  b u t  are 
no t  1 i m i  t ed  to, t h e  fo l l ow ing :  environmental p ro tec t i on ,  occupat ional 
safety,  f i r e  p ro tec t i on ,  i n d u s t r i a l  hygiene, h e a l t h  physics, occupational 
medicine, process and f a c i l  i t i e s  sa fe ty ,  nuclear  safety,  and qua1 i ty 
assurance. 
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b. Federal Employee Occupational Safety and Health Program r e f e r s  t o  the  
program mandated b.y E . O .  12196, and implemented by 29 CFR 1960. and 

c. DOE a r e  those a c t i v i t i e s  funded by DOE f o r  which D O E  has re- 
sponsi b i l  i  ty  f o r  environmental protect ion,  s a f e ty ,  and health protection.  

d. Line Organization includes the program secre ta r ia l  o f f i c e r ,  t he  program 
o f f i c e , i e l  d organization responsible f o r  the  management of a 
given DOE operation. 

e. DOE Contractor includes any DOE prime contractor  or  subcontractor subject  
t o  the contractual provisions of DOE PR-50.704.2 o r  o ther  contractual 
provisions where DOE has elected t o  enforce environmental protect ion,  
sa fe ty ,  qua1 i  ty  assurance, and heal t h  protection requirements by spec i f i c  
negotiated con t r a c t  provi s i  ons. 

f .  Program Secretar ia l  Off icer  i s  an out1 ay program manager and includes 
the Assistant  Secre ta r ies  fo r  Conservation and Renewable Energy, Fossil 
Energy, Nuclear Energy, Defense Program, Environmental Protection,  Safety 
and Emergency Preparedness, and the  Director of Energy Research. 

g. Standard means a speci f ied  s e t  of ru les  o r  condit ions concerned w i t h  the 
c l a s s i f i c a t i on  of components; delineation of procedures; de f in i t ion  of 
terms; spec i f i ca t ions  of materials ,  performance, design, o r  operations; 
o r  measurements of qua l i ty  in describing mater ia ls ,  products, systems, 
services o r  pract ices .  Standards may be speci f ied  by DOE a s  prescribed 
( i  .e . ,  requi red) o r  recommended. 

h .  Prescribed Standards a r e  those standards adopted by DOE t h a t  define the 
minimum requirements t h a t  DOE and i t s  contractors  must comply w i t h  t o  the 
extent  they apply t o  the a c t i v i t i e s  being conducted. 

i .  Recommended Standards a r e  those guides o r  standards adopted by DOE t h a t  
DOE and i t s  contractors  should consider fo r  guidance, a s  applicable,  in  
addit ion t o  the prescribed standards. 

j. A n  Exemption i s  a re lease  from the  requirements of this  Order, o r  any 
other  DOE Orders. 

k. A n  Exception i s  an interim release from a standard of the type specif ied 
under the  Occupational Safety and Health Act. 

1. A Temporary Variance i s  a short-term re lease  from a standard of the type 
speci f ied  under the Occupational Safety and Heal t h  Act. 

m. A Permanent Variance i s  a release from a standard of the type specif ied 
under the Occupational Safety and Health Act. 
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n .  Qua1 i t y  Assurance are a l l  those planned and systematic act ions  necessary 
to  provide adequate confidence t ha t  a fac i l  i  t.y , s t ruc ture ,  system, o r  
component will s a t i s f ac to r i l y  in serv-ice. 

o. An  Implementation Plan i s  a concise description of the approach, 
resources, and time period pl anned f o r  impl ementing Orders t ha t  require 
such plans on a s i t e  wide basis  including a description of the execution 
of environmental protection,  sa fe ty ,  and heal t h  responsibil i  t i e s  and 
au tho r i t i e s  by the  f i e l d  organization, and any proposed exemptions t o  
par t s  of such DOE Orders. 

p. An Assessment i s  an examination and evaluation by a Program Secretar ia l  
Officer of ,those portions of i t s  in ternal  environmental protection,  
sa fe ty ,  and heal t h  program, program pl an impl ementation, and operations 
retained under i t s  control .  

6. POLICY. I t  i s  the  pol icy of the DOE to:  

a. Assure protection of the  environment, the  safe ty  and health of the  
public, and Government property against  accidental l o s s  and damage. 

b. Provide safe and healthful workplaces and conditions of employment f o r  
a1 1 employees of DOE and DOE contractors.  

c. Assure compl iance with appl icable  s ta tu tory  requi rements affect ing 
Federal f a c i l i t i e s  and operations. 

d. Assure t h a t  research, development, demonstration, and production ac t iv i -  
t i e s  a re  performed in a controlled manner; t h a t  components, systems, and 
processes a r e  designed, developed, constructed, t e s ted ,  operated, and 
maintained according t o  sound engineering standards, qual i ty  pract ices ,  
and technical speci f i ca t ions ;  and t h a t  resul t ing  techno1 ogy data are  
val id  and re t r ievable .  

7. RESPONSIBILITIES AND AUTHORITIES 

a. Line Management. DOE Headquarters primary responsi bi l  i ty  and authori ty 
"eve1 opment, planning, and pol icy. Program execution i s  
the responsibil i ty  of the  DOE f ie1  d s t r uc tu r e  which a1 so provides input 
t o  program formulation and policy. The program secre ta r ia l  o f f i c e r s  and 
operations o f f i c e  managers a l l  repor t  t o  the  Under Secretary f o r  overall 
d i rect ion,  administrat ion,  and ins t i tu t iona l  matters. The program 
Secretar ia l  Officers have the  primary responsibil i ty  f o r  development of 
assigned programs. The f i e l d  organization managers a re  responsible t o  
the respective program Secretar i  a1 Off icers  f o r  execution of these 
programs. Environmental protection,  sa fe ty ,  and health protection 
i s  an integral  pa r t  of the programs. Accordingly, l i n e  management 
responsibi l i ty  fo r  these functions of the  assigned programs and 
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f a c i l i t i e s  flows from the  Under Secretary t o  the program Secretar ia l  
Officers t o  the f i e l  d organization managers. 

b. Program Secretar ia l  Officers are  assigned primary responsi b i l  i ty  f o r  
assuring implementation of the DOE environmental protect ion,  sa fe ty ,  
and health protection program. This responsibi l i ty  includes assuring 
t ha t  DOE and Federal environmental protection,  sa fe ty ,  qua1 i  t y  assurance, 
and health protection pol ic ies ,  d i rec t ives ,  and orders a r e  adhered t o  
continuously and vigorously i n  a l l  DOE operations. They a're a l so  
responsible fo r  imp1 ementation of the Federal Employee Occupational 
Safety and Health Program. They shall  : 

(1 )  Provide c l ea r  and exp l i c i t  delegations of authori ty and 
responsi b i  1 i ti es.  

( 2 )  Assure t h a t  appropriate program el ements, as  iden t i f i ed  i n  Attach- 
ment 1, are  included i n  program plans and proposals f o r  design, 
construction,  operation, modification, and decommissioning of DOE 
operations. 

( 3  Take necessary management act ions ,  incl  uding the  assurance t h a t  
budget proposals fo r  t he i r  assigned functions p.rovide adequately 
f o r  protection requirements. 

( 4 )  Assure t h a t  appl icable  requi rements a r e  iden t i f i ed  and provided t o  
the contracting of f ice rs  fo r  inclusion i n  contracts.  

( 5 )  Perform program reviews and assessments t o  assure compliance of 
t h e i r  program organizations and f i e l d  organizations w i t h  DOE Orders. 
In the execution of t h i s  responsibil i t y  maximum use shoul d be made 
of the appraisa ls  and other reviews performed by the  Assistant  
Secretary f o r  Environmental Protection,  Safety,  and Emergency 
Preparedness ( E P - 1 )  and the Assi s t a n t  Secretary,  Management and 
Administration ( M A - 1 ) .  

(6) Provide program direct ion t o  the  f i e l d  consis tent  w i t h  DOE prescribed 
requi rements re1 a t i  ng to  environmental protection,  sa fe ty ,  and 
heal t h  protection.  

( 7 )  Review and approve summary type implementation plans fo r  DOE Orders 
submitted by f i e l  d organizations. 

(8) Provide the  Deputy Assistant  Secretary fo r  Environmental Safety and 
Health, EP-30, an opportunity t o  review and comment on f i e l d  o f f i c e  
prepared implementation plans fo r  DOE Orders. Must consider comments 
received from EP-1 before giving f inal  approval . 
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For DOE program a c t  
f o r  imp1 ementation, 
Fi el d Organizations 

Take such action as  
di rect ing the  f i e l d  
operations when, i n  
undue environmental 

i v i t i e s  not assigned t o  a f i e l d  organization 
assume the responsibil i t i e s  assigned t o  Heads of 
in 7 ( c )  below. 

may be appropriate t o  assure sa fe ty ,  including 
o f f i ce  manager to  cur ta i l  and suspend t h e i r  
t h e i r  opinion, such operation would r e s u l t  i n  an 
protection,  sa fe ty ,  o r  health protection r i sk .  

Ensure t h a t  documents generated under t h i s  Order a re  reviewed f o r  
cl ass i  f  ica t ion where appropriate. 

c. Heads of Fie ld  Organizations, cons i s ten t  w i t h  o ther  act ions  s ta ted  i n  
t h i s  Order, DOE 5481.1A, DOE 3790.1, and as  deemed necessary t o  assure 
safety of operation of faci  1 i  t i e s  and operations under t h e i r  ju r i sd ic t ion ,  
shall  : 

Execute programs and assure t h a t  contractors  and t h e i r  subcontractors 
execute programs and po l ic ies  which u t i l i z e  appropriate program 
elements, a s  iden t i f i ed  i n  Attachment 1, f o r  s i t i n g ,  design, con- 
s t ruc t ion ,  operation, maintenance, modification, deactivation,  
decontamination, and decommissioning of DOE fac i l  i t i e s  and a c t i v i t i e s .  

Require preparation of ,  and approve, safe ty  analyses and f a c i l i t y  
operations safety requirements and changes thereto ,  consis tent  w i t h  
DOE 5481.1A and w i t h  appropriate chapters of th i s .0 rder .  

Take such action as  may be appropriate t o  assure sa fe ty ,  including 
curtai lment and suspension of operations when, i n  t h e i r  opinion, 
such operation would r e s u l t  in an undue environmental protection,  
safe ty ,  o r  health protection risk. 

Give due consideration i n  the  se lect ion of contractors  t o  the  
abil i ty of offerors  to  meet environmental protection,  sa fe ty ,  and 
health protection requirements. Assure t h a t  applicable safe ty  
requirements are  included i n  contracts .  

Appraise the  programs of subordinate f i e l d  a c t i v i t i e s  i n  accordance 
w i t h  D O E  5482.1A and i n i t i a t e  remedial actions as  appropriate. 

Execute programs and assure t h a t  contractors and t h e i r  subcon- 
t r a c t o r s  execute programs and po l ic ies  i n  a  manner t h a t  shall  
i  ncl ude compl i ance wi t h  prescribed requirements re1 a t ing  t o  envi ron- 
mental protection,  sa fe ty ,  and heal t h  protection. 

Prepare implementation plans f o r  t h i s  Order and other  DOE Orders 
where requi red. 
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( 7 )  Prepare imp1 ementation p lans  f o r  t h i s  Order and o t h e r  DOE Orders  
where requi  red.  

( a )  These plans w i l l  include:  

1 The execut ion of s a f e t y  r e s p o n s i b i l i t i e s  and a u t h o r i t i e s  by - 
t h e  f i e l d  o f f i c e  and t h e i r  c o n t r a c t o r s ;  and 

2 The proposed generic  exemptions t o  p a r t s  o f  D O E  Orders - 
because of  s i  te speci  f  i  c  condi t i  ons. 

(b )  The f i e l d  o f f i c e  implementation p lans  w i l l  be reviewed and 
approved by t h e  cognizant  program S e c r e t a r i  a1 O f f i c e r s  before  
implementation. This  requirement i n  no way p r o h i b i t s  f i e l d  
o f f i c e  managers from i n i t i a t i n g  a c t i o n s  of n e c e s s i t y  i n  
e x e r c i s i n g  respons ib i l  i t y  f o r  envi ronmental , s a f e t y ,  and 
h e a l t h  a c t i v i t i e s .  S p e c i f i c  exemptions t o  t h e  s t anda rds  
i d e n t i f i e d  i n  Chapter I  of  this  Order o r  the requirements  of  
t h i  s Order o r  o t h e r  environmental p r o t e c t i o n ,  s a f e t y ,  and 
heal t h  Orders which a r e  dependent on s p e c i f i c  f a c i l  i t y  des igns  
would no t  be a  p a r t  o f  t h e  f i e l ' d  o f f i c e  prepared implementa- 
t i o n  p lans ,  b u t  sha l l  be i d e n t i f i e d  i n  t h e  f a c i l i t y  des ign  
documentation and s a f e t y  a n a l y s i s  which w i l l  be reviewed and 
approved i n  t h e  normal process  of f a c i l  i  t y  des ign  and ope ra t i on  
and assessed  a s  p a r t  of  t h e  environmental ,  s a f e t y ,  q u a l i t y  
assurance ,  and hea l th  app ra i s a l  programs. 

Note: These procedures f o r  exemptions do no t  apply t o  Federal 
Regulat ions l i s t e d  i n  Chapter I  o f  t h i s  Order o r  any 
National Environmental P ro t ec t i on  Act Envi ronmental 
Impact Statement o r  Environmental Assessment documents. 

( 8 )  E s t a b l i s h  and maintain l i a i s o n  wi th  r eg iona l ,  S t a t e ,  o r  l oca l  
o f f i c i a l  s a s  app rop r i a t e ,  and advise  the r e spons ib l e  program 
S e c r e t a r i a l  O f f i c e r  o f  any environmental p r o t e c t i o n ,  s a f e t y ,  and 
hea l th  p r o t e c t i o n  requirements  i s sued  by t h e s e  o f f i c i a l s  t h a t  
w i l l  a f f e c t  t h e i r  opera t ions .  Concurrent ly  adv i se  EP-1 o f  a l l  
requirements  i s sued  t h a t  w i l l  a f f e c t  any DOE ope ra t i on .  

(9) Grant except ions  t o ,  and process  r eques t s  f o r ,  va r i ances  from 
occupat ional  s a f e t y  and hea l th  s t anda rds  i n  accordance w i t h  
DOE 5483.1. 

( 10 )  E s t a b l i s h  procedures  t o  a s su re  t h a t  r equ i r ed  information i s  recorded 
and r epo r t ed  a s  prescr ibed  by t h i s  Order. 

(11) Authorize ope ra t i on  of  a  new o r  s i g n i f i c a n t l y  modified f a c i l i t y  
a f t e r  determining t h a t  i t s  ope ra t i on  w i l l  no t  c r e a t e  undue environ- 
mental , s a f e t y  o r  heal t h  risks. 
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The Manager, Pittsburgh Naval Reactors Office, and the Manager 
Schenectady Naval Reactors Office, together w i t h  t h e i r  branch f ie1 d 
o f f i c e s  located a t  DOE Naval reactor  prototype s i t e s ,  repor t  t o  the 
Deputy Assistant  Secretary fo r  Naval Reactors because of t h e i r  
unique responsibil i ty solely involved with the Naval Reactors 
Programs. In t h i s  regard, the  Deputy Assistant  Secretary f o r  Naval 
Reactors wil l  continue to  carry out  r e spons ib i l i t i e s  fo r  approving 
implementation of DOE requirements i n  the  areas of reactor safe ty ,  
c r i t i c a l  i ty  control ,  and radia t ion protection defined herein and i n  
other DOE Orders fo r  f i e l d  organization managers. 

( 1 3 )  Assure t h a t  documents generated under t h i s  Order a r e  reviewed fo r  
c l a s s i f i c a t i on  where appropriate. 

d. Assis tant  Secretary fo r  Environmental Protection,  Safety,  and Emergency 
Preparedness (EP-1) i s  responsible fo r  providing an independent overview 
of the  envi ronmental protection,  sa fe ty ,  and health protection program as  
i t  applies to the ~ e p a r t m e n t ' s  operations and i s  d i r ec t l y  responsible t o  
the Secretary f o r  t h i s  function. In carrying out t h i s  function, the  EP-1 :  

(1 ) Devel ops pol i c i e s ,  standards, guides, requi rernents, and procedures 
covering environmental protection,  safe ty ,  and heal t h  protection 
programs fo r  DOE operations, S ncl udi ng those on no t i f i ca t ion ,  
invest igat ion,  and reporting of occurrences having environmental 
protection,  sa fe ty ,  o r  health protection significance.  

( 2 )  Provides technical advice and ass is tance concerning envi ronmental 
protection,  safe ty ,  and health protection programs t o  l i n e  organi- 
zations. 

Provides a central  point  f o r  coordination w i t h i n  DOE and w i t h  other 
agencies and other groups i n  the  d,evelopment of environmental 
protection,  sa fe ty ,  and health protection standards and requirements 
and resolution of environmental, sa fe ty  o r  health operational issues 
applicable t o  DOE operations, including review of proposed standards 
and requirements f o r  t h e i r  application t o  and potential  impact on 
DOE a c t i v i t i e s ,  and par t ic ipat ion i n  the  development and review of 
general design c r i t e r i a .  

( 4 )  Reviews f i e l d  o f f i c e  implementation plans fo r  DOE Orders f o r  consist-  
ency. and the adv isab i l i ty  of s i t e  spec i f i c  exemptions, and advises 
the cognizant Program Secretar ia l  Officer on the  adequacy of the 
proposed imp1 ementation pl ans. Advises the  Under Secretary i f ,  
i n  the  opinion of EP-1 ,  the  approved implementation plan i s  s i gn i f i -  
cantly def ic ien t  and the  issue cannot be resolved w i t h  the cognizant 
program Secretar ia l  Officer. 

( 5 )  Conducts appraisa ls  i n  accordance w i t h  DOE 5482.1A. 
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(6) Iden t i f i es  needs fo r  research and development t o  support environmental 
protection,  sa fe ty ,  and health protection programs and recommends 
appropriate actions.  

( 7 )  Provides a central  point f o r  the co l lec t ion ,  re tent ion,  evaluation 
and dissemination of information having environmental protect ion,  
safe ty ,  and health protection significance.  

( 8 )  Renders in te rpre ta t ions  of t h i s  Order and i t s  chapters. 

( 9 )  Provides overview assurance t h a t  safe ty  analyses a re  prepared and 
reviewed i n  accordance w i t h  DOE 5481.1A. 

(10) Reviews and recommends appropriate actions on reports  and documents 
having s ign i f i c an t  environmental protection,  sa fe ty ,  o r  heal t h  
protection imp1 ications.  

(11) Del egater  t o  the Deputy Assis tant  Secretary f o r  Environmental Safety 
and .Heal.th (EP-30), the author i ty  t o  carry out  responsibil i t i e s  
(1) through (10) above, except as  s e t  fo r th  i n  paragraphs 7e and 7f .  

(12) Approves requests f o r  variances from occupational safe ty  and health 
standards i n  accordance w i t h  DOE 5383.1. 

e. Assistant  Secretary,  Management and AdmS n i  s t r a t i on  (MA-1 ) i s  responsible 
f o r  providing an overview of the  Federal Employee Occupational Safety 
and Health Program a s  i t  applies to  the  Department's operations and i s  
d i rec t ly  responsible t o  the Secretary of t h i s  function. In carrying out 
t h i s  function, MA-1 s ha l l :  

1) Be responsible f o r  developing po l ic ies  guides, requirements and 
procedures f o r  the  DOE Federal Employees Occupational Safety 
and Health Program (including the provision of medical services) .  
These e f f o r t s  a r e  t o  be consis tent  w i t h  E.O.  12196, Department of 
Labor pol ic ies ,  and applicable DOE requirements, standards, guides, 
and Orders. 

(2) Act as  the Department's designated safe ty  and health o f f i c i a l  f o r  
dealings w i t h  the  Department of Labor on Federal employee safe ty  and 
heal t h  matters. 

( 3 )  Carry out a l l  of the environmental protection,  safe ty ,  and health 
protection respons ib i l i t i e s  appropriate t o  l i n e  management responsi- 
bil i  ty f o r  the operation of Headquarters fac i l  i t i e s .  

( 4 )  Provide advice t o  program Secretar ia l  Officers and Heads of Fie1 d 
Organizations on employment standards and safety and health t ra ining 
of Federal employees and concurs i n  a l l  Departmentwide safe ty  and 
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health t ra ining programs for  Federal employees. Acts fo r  the 
Department i n  gaining concurrence from the Office of Personnel 
Management on a1 1 proposed revisions t o  employment standards of 
Federal empl oyees. 

f .  Deputy Assistant  Secretary fo r  Naval Reactors shal l  be responsible fo r  
conducting management appraisals ,  implementing DOE environmental protec- 
t ion,  safe ty  and heal t h  protection requirements, and establ  i  shi ng inde- 
pendent overviews of reactor safe ty ,  c r i t i c a l  i t y  control and radia t ion 
protection i n  the Naval Reactors program. These apprai sal s ,  imp1 ementa- 
t ion actions,  and overviews a r e  excluded from EP-1 responsibi l i ty  and 
authori ty.  

William S .  Heffelfinger 
Assistant  Secretary 
Management and Administration 
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Attachment 1 
Page 1 

ENVIRONMENTAL PROTECTION, SAFETY, AND HEALTH PROTECTION 
PROGRAM ELEMENTS 

The f o l l  owi ng e l  ements es tab l  i sh the general framework f o r  the  environmental 
p ro tec t i on ,  sa fe ty ,  and heal t h  p r o t e c t i o n  program. 

S t a t u t o r y  Basis. 

a. Assurance t h a t  appl i c a b l  e Federal , State, and 1 ocal environmental 
p ro tec t i on ,  safety, and hea l th  p r o t e c t i o n  s ta tu tes ,  Execut ive orders, 
and regu la t i ons  are  met. 

b. F u l f i l l m e n t  o f  Federal requirements such as those o f  t h e  Clean Water Act, 
the Endangered Species Act, the Toxic Substances Contro l  Act, and the  
Energy Supply and Environmental Coordinat ion Act. 

2. Pol i c y  and Impl ementation. 

a. Establ ishment and i n t e r p r e t a t i o n  o f  environmental p ro tec t i on ,  safety, and 
h e a l t h  p r o t e c t i o n  program p o l i c y  and requirements. 

b. Development, adoption, and a p p l i c a t i o n  o f  codes, standards, and guides. 

c. ' Assignment o f  respons ib i l  i t i e s  t o ,  DOE elements. 

d. Execut ion o f  appropr ia te  envi  ronmental p ro tec t i on ,  safety,  and heal t h  
p r o t e c t i o n  cont rac tua l  requirements. 

e. Fundi ng support  by 1 i n e  organ iza t ions  t o  support envi  ronmental p ro tec t i on ,  
sa fe ty ,  and heal t h  p r o t e c t i o n  needs. 

f. Prov i s ion  o f  sa fe ty  and h e a l t h  serv ices  f o r  Federal employees. 

g. Establ ishment and maintenance o f  an emergency response c a p a b i l i t y .  

h. Support o f  t r a i n i n g  programs. 

i . Support o f  opera t iona l  environmental p ro tec t i on ,  sa fe ty ,  and heal t h  
p r o t e c t i o n  research. 

3.  Hazard and Risk Assessment and Systems Safety. 

a. App l i ca t i on  o f  systems sa fe ty  p r i n c i p l e s  t o  DOE a c t i v i t i e s .  

b. Impl ementation o f  qua1 i ty and re1 i a b i l  i ty assurance programs. 
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c.  Analysis of a c t i v i t i e s  t o  ident i fy  hazards and assess r i sks .  

d. Analysis of the  adequacy of ri sk-1 imi t i ng  mechani sms. 

e. Documented acceptance of residual r i sk s  by the  appropriate level of 
management. 

f .  Conduct of hazardous operations under wri t ten  procedures appropriate for  
the :eve1 of hazard involved. 

g. Investigation of accidents and incidents t o  determine causal fac to rs  and 
provide feedback t o  improve performance. 

4. Internal Audit and Appraisal. 

a. Implementation of an internal  aud i t  program a t  the f i r s t  level of 
operations. 

b. Implementation of an independent appraisal mechanism a t  the  various 
level s  of the DOE o r  contractor system. 

5. Information and Reporting. 

a. Collection,  evaluation,  and dissemination of environmental protection,  
sa fe ty ,  and heal t h  protection information. 

b.  Public report ing of DOE performance data. 
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GUIDELINES 

Attachment 2 
Page 1 !and 2 )  

Pending the issuances o f  add i t i ona l  suppl ementary chapters t o  t h i s  Order, t he  
f o l l o w i n g  may be used as g u i d e l i n e  procedures and standards i n  t h e  discharge o f  
t he  Department 's environmental p ro tec t ion ,  sa fe ty ,  and heal t h  p r o t e c t i o n  program: 

ERDAM 0511, RADIOACTIVE WASTE MANAGEMENT, o f  9-19-73, which prov ides f o r  
min imiz ing  r a d i o a c t i v e  exposure and associated r i s k  t o  man and environment. 
(To be replaced by a proposed Order 5820. , MANAGEMENT OF RADIOACTIVE WASTE.) 
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CHAPTER I 

ENVIRONMENTAL PROTECTION, SAFETY, AND HEALTH PROTECTION STANDARDS 

PURPOSE. T h i s  chap te r  sets f o r t h  the environmental p ro tec t ion ,  s a f e t y ,  and 
h e a l t h p r o t e c t i o n  s tandards  appl i c a b l e  t o  a l l  opera t ions  of  the Department of 
Energy, h e r e a f t e r  r e fe r red  t o  a s  the Department. 

GENERAL REQUIREMENTS. 

a .  Provisions of this chap te r  shal l  be followed during f a c i l i t y  des ign ,  
cons t ruct ion ,  opera t ion ,  modificat ion,  and decommissioning. Ex i s t ing  
f a c i l  i t i e s  need not  be changed a r b i t r a r i l y  t o  comply w i t h  the s p e c i f i e d  
standards except a s  required by 1 aw. A s  p a r t  of t h e  normal f a c i l  i t y  
design e f f o r t  f o r  each new f a c i l  i t y  the appl i c a b l e  codes, s t andards ,  
and guides t o  be used i n  the design and operat ion a r e  t o  be i d e n t i f i e d  
and documented. 

b. T h i s  chapter  covers the prescribed standards t o  be used by the Department 
and i ts  con t rac to r s .  In add i t ion ,  DOE and i ts  c o n t r a c t o r s  s h a l l  comply 
w i t h  ' a l l  l e g a l l y  app l i cab le  Federal and S t a t e  standards. Where a Depart- 
ment cont rac tor  i s  a l s o  a Nuclear.Regulatory Cornmission l i c e n s e e ,  the 
c o n t r a c t  re1 a t ionsh i  p w i  11 not exempt the con t rac to r  from compl i ance w i  t h  
Nuclear Regul a to ry  Commission regul a t i o n s  and the terms of  the 1 icense.  
Where Department of Energy con t rac to r s  a r e  t enan t s  on a m i l i t a r y  i n s t a l -  
l a t i o n  and a Host-Tenant Agreement has been executed, the s tandards  
es tabl  i shed by the hos t  sha l l  be observed unl ess '  the Department prescr ibed 
standards provide f o r  g r e a t e r  p ro tec t ion ,  i n which case  Department 
s tandards sha l l  b e  observed. F a c i l i t i e s  covered by this chap te r  inc lude  
those owned, l eased  o r  otherwise con t ro l l ed  by the Department o r  l eased  
by con t rac to r s  f o r  use i n  work, and include those of e i t h e r  a permanent 
o r  temporary na tu re  ( e.g., t r a i l  ers, rented  spaces, f i e 1  d s i tes)  . 

c.  In addi t ion  t o  the prescribed and recommended s t a n d a r j s  set f o r t h  by 
this chapter ,  the user should a l s o  consu l t  the o the r  chapters  of this  
Order. The sources f o r  the standards and a g lossary  of abbrevia t ions  
a r e  contained i n  Attachment 1. 

d. I f  there a r e  c o n f l i c t s  b6tween prescribed standards i n  th is  chap te r ,  o r  
between this chap te r  and o the r  chap te r s  of  this Order, the s tandards  
providing the g r e a t e r  protec t ion  sha l l  govern. 

e. Those DOE-owned r e a c t o r  p lan t s  which  a r e  prototype r e a c t o r  p l a n t s  f o r  
design and development of Naval r e a c t o r  p lan t s ,  and wh ich  a r e  concom- 
mi tant ly  used f o r  t r a i n i n g  of opera to r s  f o r  Naval nuclear  propulsion 
pl  a n t s ,  have c e r t a i n  unique requi rements because of their m i  1 i t a r y  
appl i ca t ion .  A1 1 of these pl a n t s  and supporting 1 aboratory f a c i l  i t ies  
a r e  under the cognizance of the Deputy Ass i s t an t  Secre tary  f o r  Naval 
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Reac tors  who j o i n t l y  s e r v e s  a s  t h e  D i r e c t o r  of the Naval Nuclear Program. 
Accordingly , t h e  Deputy A s s i s t a n t  S e c r e t a r y  f o r  Naval Reac tors  i s  
r e spons ib l e  f o r  a s su r ing  t h a t  adequate  s t anda rds  a r e  appl i  ed f o r  emergency 
preparedness ,  environmental p r o t e c t i o n ,  nuc l ea r  s a f e t y ,  and heal t h  pro- 
t e c t i o n  f o r  Naval r e a c t o r  p ro to type  p l a n t s  and suppor t ing  l a b o r a t o r y  
f a c i l  i  t i  e s  owned by DOE. " 

3. RESPONSIBILITIES AND AUTHORITIES. 

a .  Program S e c r e t a r i a l  O f f i c e r s  s h a l l  : 

(1) Assure compliance w i t h  t h e  s t a n d a r d s  of  th is  chap te r  on a  s i te-  
wide b a s i s  by o r g a n i z a t i o n s  under t h e i r  j u r i s d i c t i o n  by review 
and approval of t h e  summary type  implementation p l ans  f o r  DOE Orders 
submit ted by f i e l  d  o r g a n i z a t i o n s .  

( 2 )  P r e s c r i b e ,  a s  a p p r o p r i a t e ,  a d d i t i o n a l  o r  more s t r i n g e n t  s t anda rds  
f o r  ind iv idua l  f a c i l  i t i e s  a f t e r  a p p r o p r i a t e  consul t a t i o n  w i  t h  f i e l  d 
o rgan iza t ion  management and o t h e r  a f f e c t e d  Program S e c r e t a r i a l  
Off ices .  

- b. Heads o f  F i e l d  Organiza t ions  and the A s s i s t a n t  Sec re t a ry ,  Management 
and Admini s t r a t i o n  s h a l l  : 

(1) Apply the p re sc r ibed  s t a n d a r d s  conta ined  here in .  

( 2 )  Assure t h a t  the l eve l  of performance of h e a l t h  and s a f e t y  a r e  
maintained c o n s i s t e n t  wi th  the i n t e n t  of these s t a n d a r d s ,  f o r  t hose  
a c t i v i t i e s  under their d i r e c t i o n .  

( '3) P r e s c r i b e ,  a s  a p p r o p r i a t e ,  addi  t i o n a l  o r  more s t r i n g e n t  s t a n d a r d s ,  
based on the de t e rmina t ion  t h a t  such s t anda rds  a r e  e s s e n t i a l  t o  
s a f e t y  and proper  performance o f  their func t ion .  

( 4 )  Grant  exemptions a s  s e t  f o r t h  i n  paragraph 4 ,  where such a c t i o n  
will  b e s t  s e rve  the i n t e r e s t  of  DOE, providing t h a t  the s a f e t y  of 
employees, the p u b l i c ,  and Government and p r i v a t e  p rope r ty  can be 
maintained.  

( 5 ) I d e n t i  f y  needs t o  Deputy Assi s t a n t  S e c r e t a r y  f o r  Envi ronmental Safe ty  
and Heal th  (.EP-30) f o r  new s t anda rds  t o  address  environment,  s a f e t y ,  
and heal t h  concerns.  

c .  A s s i s t a n t  S e c r e t a r y ,  Environmental P r o t e c t i o n ,  Sa fe ty ,  and Emergency 
Preparedness  ( EP-1 )  s h a l l  : 

(1) Review na t iona l  l y  recognized  h e a l t h  and s a f e t y  requi rements ,  gu ides ,  
codes ,  and s t a n d a r d s  and prescribe those  a p p l i c a b l e  t o  DOE a c t i v i t i e s ,  



D O E  5480.1A 
8-13-81 

f o l  1 owi ng a p p r o p r i a t e  review and comment by a f f e c t e d  Departmental 
e l  ements. 

(2) D e t e n i n e  t h e  need f o r  and develop o r  promote the development of new 
o r  revi sed s t anda rds  appl i cab l  e t o  envi ronmental s a f e t y  and heal t h .  

( 3 )  Act as l i a i s o n  wi th  voluntary  s t anda rds  bodies  and o t h e r  Federal  
agencies  on ES&H s t anda rds  t o  r e f l e c t  .DOE needs and requirements .  

( 4 )  Devel op and maintain app ropr i a t e '  mechanisms f o r  ma in t a in i  ng t h e  
s tandards  l i s t i n g  comprehensive, up-to-date,  and r e v i s i n g  t h e  
s t anda rds  1 i s t i n g ,  a s  necessary.  

4 .  PROCEDURE FOR GRANTING EXEMPTIONS. 

a .  Heads of  F i e l d  Organiza t ions  a r e  au tho r i zed  t o  g r a n t  exemptions from the 
prescr ibed  s t anda rds  of this c h a p t e r  f o r  s p e c i f i c  f a c i l i t i e s  o r  a c t i v i -  
t i e s ,  excep t  a s  noted i n  subparagraph 4b. S p e c i f i c  exemptions t o  the 
prescr ibed  s t anda rds  i d e n t i f i e d  i n  t h i s  chap te r ,  which a r e  dependent on 
s p e c i f i c  f a c i l  i t y  des igns ,  s h a l l  be i d e n t i f i e d  i n  t h e  f a c i l  i t y  design 
documentation and s a f e t y  a n a l y s i s ,  which w i l l  be reviewed and approved i n  
t h e  normal process  of f a c i l i t y  des ign  and opera t ion  and a s ses sed  a s  p a r t  
of the E n v i  ronmental , S a f e t y ,  Qua1 i t y  Assurance, and Heal t h  Apprai s a l  
Programs. 

A. 

b. Exemptions from s t anda rds  e s t a b l i s h e d  pursuant  t o  t h e  Federal r e g u l a t i o n s  
1 i s t e d  he re in ,  unl e s s  a1 1 owed by t h e  procedure i d e n t i f i e d  i n  subparagraph 
4c ,  a r e  to  be submit ted wi th  sui tab1 e j u s t i f i c a t i o n  t o  EP-1. 

c .  Those Department c o n t r a c t o r  ope ra t ions  s u b j e c t  t o  DOE 5483.1, OCCUPATIONAL 
SAFETY AND HEALTH PROGRAM FOR GOVERNMENT-OWNED CONTRACTOR-OPERATED 
FACILITIES, m u s t  fo l low t h e  procedures  of t h a t  Order t o  o b t a i n  va r i ances  
from t h e  Occupational Sa fe ty  and Heal t h  Administrat ion s t anda rds  1 i s t e d  
here in .  Those Department ope ra t ions  d i r e c t l y  s u b j e c t  t o  t h e  Occupational 
Safe ty  and Heal t h  Admin i s t r a t i on ' s  regul a t i o n s  must f o l l  ow t h e  procedures  
of 29 CFR 1960, Subpar t  C ,  o r  29 CFR 1905, a s  appropri.ate,  t o  o b t a i n  
re1 i e f  from s t anda rds  1 i s t e d  h e r e i n  (which a r e  a1 so  l i s t e d  i n  29 CFR 1910, 
1915-1918, and 1926).  Requests a r e  t o  be forwarded t o  t h e  a p p r o p r i a t e  
Department of Energy o f f i c i a l  a s  de f ined  i n  DOE 5483.1 or DOE 3790.1. 

5. EMERGENCY PREPAREDNESS. The f o l  l.owi ng s t anda rds  , i n  a d d i t i o n  t o  t h o s e  
' l i s t e d  i n  t h e  o t h e r  c h a p t e r s ,  s h a l l  be used a s  appl i cab le .  

a .  Prescr ibed  Standards.  To be i d e n t i f i e d .  

b. Recomnended Standards.  "Immediate Evacuation Signal f o r  Use i n  I n d u s t r i a l  
I n s t a l l a t i o n s  Where Radia t ion  Exposure May Occur," ANSI N2.3-1979 (ANSI). 
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6. ENVIRONMENTAL PROTECTION.. The f o l  1 owing standards, i n  add i t i on  t o  those 
l i s t e d  i n  the other chapters, sha l l  be used as appl icable. 

a. Prescribed Standards. 

( 1  Executive Order 12088 "Federal Compl iance w i t h  P o l l u t i o n  Control  
Standards." 

(2 )  The fo l low ing  standards, regu l  at ions,  and guide1 ines promul gated 
pursuant t o  Federal envi  romnental 1 eg i  s l  a t i o n  : 

(a) A i r .  - 
1 New Source Performance Standards (40 CFR 60). - 
2 National Hazardous A i r  P o l l u t a n t  Standards (40 CFR 61 1.. - 
3 Regul a t ions  Designating A i  r Qual i t y  Control Regions - (40 CFR 81). 

(b) Water. - 
1 Discharge o f  O i l  (40 CFR 110). - 
2 O i l  P o l l u t i o n  Prevent ion (40 CFR 112). - 
3 National O i l  and Hazardous Substances Contingency P l  an 
- (40 CFR 1510). 

4 Water Qual i t y  Standards Approved by the  Federal 
- Government (40 CFR 120)- 

5 National P o l l u t a n t  Discharge E l im ina t ion  System (40 CFR 122). - 
6 Pol i c i e s  and Procedures f o r  the National Pol 1 u tan t  D i  scharge - 

El im ina t ion  System (40 CFR 125). 

7 General Pretreatment Regulat ions f o r  Ex is t ing  and New - 
Sources o f  Po1 l u t i o n  (40 CFR 403)- 

8 Secondary Treatment In format ion (40 CFR 133). - 
9 Transportat ion f o r  Dumping, and Dumping o f  Mater ia l  i n t o  - 

Ocean Waters (40 CFR 220-230). 

10 Cooling Water In take Structures (40 CFR 401.14) (General - 
Provis ions f o r  E f f l u e n t  Guidel ines and Standards - 
40 CFR 401). 
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( c )  Drinking Water. 

1 National Interim Primary Drinking Water Regulat ions 
- (40 CFR 141) .  

2 National Interim Primary Drinking Water Regulations - 
Imp1 ementation (40 CFR 142).  

( d l  So l id  Waste. 

1 Guidelines f o r  t h e  Thermal Processing of Sol id  Wastes and - 
f o r  the  Land Disposal of So l id  Wastes (40 CFR 240 and 241). 

2 So l id  Waste Storage and Col lec t ion  (40 CFR 243). - 
( e )  Radiation. "Performance Test ing and Procedural S p e c i f i c a t i o n s  

f o r  Thennol u m i  nescense Dosimetry ( E n v i  ronmenta'i Appl i c a t i o n s )  , I '  

ANSI N 545-1975 (ANSI). 

( f )  Pes t i c ides .  

1 Executive Order 11870, "Environmental Safeguards on Activi- - 
t ies  f o r  Animal Damage Control on Federal Lands." 

2 Regul a t i o n s  f o r  Enforcement of t h e  Federal I n s e c t i c i d e ,  - 
Fungicide, and Rodentic.ide Act (40 CFR 162) .  

3 Regulations f o r  t h e  Acceptance of Cer ta in  P e s t i c i d e s  and - 
Recommended Procedures f o r  t h e  Disposal and Storage  of 
P e s t i c i d e s  and P e s t i c i d e  Containers  (40 CFR 165) .  

w 

4 Exemption of Federal and S t a t e  Agencies f o r  Use of - 
P e s t i c i d e s  Under Emergency Conditions (40 CFR 166).  

5 Worker Protec t ion  Standards f o r  Agricultural  P e s t i c i d e s  
- (40CFR170)  

6 C e r t i f i c a t i o n  of P e s t i c i d e  Applicators  (40 CFR 171) .  - 
b.  Recomnended Standards. 

(1  ) Standard Methods f o r  the Examination of Water and Wastewater (AWWA). 

( 2 )  Guide f o r  Use of I n s e c t i c i d e s ,  Handbook 290 (USDA). 

( 3 )  Manual of Sep t i c  Tank Prac t i ce ,  Pub1 i c a t i o n  No. 526 (USPHS). 
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( 4 )  S a n i t a r y  Landf i l l  Design and Operat ion P u b l i c a t i o n  No. SW-65ts. 
( E P A )  . 

( 5 )  In t e r im  Guide of  Good P r a c t i c e  f o r  I n c i n e r a t i o n  a t  Federal  
Fac i l  i t i e s ,  P u b l i c a t i o n  No. AP-46 (USPHS) . 

( 6 )  I n c i n e r a t o r  Guide l ines ,  P u b l i c a t i o n  No. 2012 (USPHS). 

( 7 )  A i r  P o l l u t i o n  Engineer ing Manual, Pub1 i c a t i o n  No. AP-40 
(USPHS) . 

(8 )  Compilation of  Air P o l l u t a n t  Emission F a c t o r s  (EPA). 

7.  FIRE PROTECTION. The fo l lowing  s t a n d a r d s ,  i n  a d d i t i o n  t o  those  l i s t e d  i n  t h e  
o t h e r  c h a p t e r s ,  s h a l l  be used a s  appl i c a b l  e. 

a.  P re sc r ibed  Standards.  

National Fi re Codes (NFPA) . 
Standard f o r  F i r e  P r o t e c t i o n  o f  AEC E l e c t r o n i c  Computer Data 
Process ing  Systems, WASH, 1245-1 . (Compl i ance  w i  t h  t h i  s 
s t anda rd  s a t i s f i e s  t h e  requi rements  f o r  NFPA-75). 

Product  D i r e c t o r i e s  o f  Underwr i te rs  Labora to r i e s  t o g e t h e r  
w i t h  t h e  p e r i o d i c  supplements (UL). 

Fac tory  Mutual Approval Guide (FM) . 
TP20-11 General F i r e  F i g h t i n g  Guidance f o r  Nuclear Weapons ( t h i s  
document i s  c o n f i d e n t i a l  r e s t r i c t e d  d a t a ) .  

Standard on F i r e  P r o t e c t i o n  f o r  p o r t a b l e  structures, DOE/EV-0043, 
August 1979. 

b. Recommended Standards.  

( 1  Handbook o f  F i r e  P r o t e c t i o n  (NFPA) . 
( 2 )  Loss Prevent ion Data S h e e t s  (FM). 

8. HEALTH PROTECTION. The fo l lowing  s t a n d a r d s ,  i n  a d d i t i o n  t o  those  1 i s t e d  i n  
the o t h e r  c h a p t e r s ,  s h a l l  be  used a s  appl i c a b l  e. 
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a .  Radiation Protec t ion .  

( 1  ) Prescr ibed.  Standards. 

( a )  Performance Spec i f i ca t ions  f o r  Direc t  Reading and I n d i r e c t  
Reading Pocket Dosimeters f o r  X and Gamma Radiation, 
ANSI N13.5-1972 (ANSI). 

( b )  Radiation Symbol , ANSI N2 .I-1969 (ANSI). 

( c )  Radiological Safety i n  t he  Design and Operation of Particle 
Accelerators ,  ANSI N43.1-1978 (ANSI 1. 

( d l  Spec i f i ca t ion  and Performance of On-si t e  Instrumentat ion f o r  
Continuously Monitoring Radioact iv i ty  i n  Ef f luen t s ,  
ANSI N13.10-1974 (ANSI). 

( e )  Personnel Neutron Dosimeters (Neutron Energies Less Than 
20 MeV), ANSI N319-1976 (ANSI). 

( f )  Performance C r i t e r i a  f o r  Instrumentat ion Used f o r  Inpl a n t  
Plutonium Monitoring, ANSI N317-1978 (ANSI). 

( g )  "Inspection and Tes t  S p e c i f i c a t i o n s  f o r  Direct and I n d i r e c t  
Reading Quartz Fiber  Pocket Dosimeters," ANSI N322-1975. (ANSI). 

( h )  A Guide t o  Reducing Radiation Exposure t o  As Low As Reasonably 
Achievable ( ALARA) , DOE/EV/1830-TS, April 1980 ( t o  be  used 
u n t i l  f ssued a s  formal s tandard) .  

( 2 )  Recommended Standards. 

( a )  Appl i c a b l e  (FRC) Reports (#I-1960, #2-1962, #5-1964, #7-1965, 
#8 (Revised) (EPA). 

( b )  Handbooks, NCRP Recommendations (NBS) . 
(c )  Guide t o  Sampling Airborne Radioactive Mater ia ls  i n  Nuclear 

F a c i l i t i e s ,  ANSI N13.1-1969 (ANSI). 

( d )  Criteria f o r  Film Badge Performance, ANSI 13.7-1972 (ANSI). 

( e )  Radiation Protec t ion  Instrumentat ion Tes t  and Ca l ib ra t ion ,  
ANSI N323-1978 (ANSI). 

( f )  Performance, Test ing , and Procedural Spec i f i ca t ions  f o r  
Thermol uminescence Dosimetry: Environmental Appl i c a t i o n s ,  
ANSI M545-1975 (ANSI) 
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( g )  Standards f o r  Protec t ion Against Radiation (10 CFR 20) .  

(h )  Radiation Protec t ion Standards Reports (ICRP). 

( i )  Reports (ICRU) 

1 Report 20, 1971, Radiation Protec t ion Instrumentation and - 
I t s  Application. 

2 Report 19, 1968, Radiation Q u a n t i t i e s  and Units. - 
3 Report 14,  1969, Radiation Dosimetry. - 

( j )  Safety S e r i e s  (IAEA) . 
(k) Elect ronic  Product Radiation Control,  Subpart 3 of P .L .  90-602, 

a s  amended on 10-18-68. 

( 1 )  Technical Consideratfons i n  Emergency Instrumentation 
Preparedness, BNWL-1742, 1974 ( D O E ) .  

1 Phase I I-C - Emergency Radiol ogical and Meteorol ogical  - 
Instrumentation f o r  Fuel Reprocessing Facil i t ies,  BNWL-1857, 
1976. 

2 Phase i1-D - Evaluation Test ing and Cal ibra t ion Methodology - 
f o r  Emergency Radiological Instrumentation, BNWL -1991, 1976. 

3 Phase 11-0 - ~ m e r g e n c i  Radiological and Meteorol ogical  - 
Instrumentat ion f o r  Mixed Fuel Fabricat ion F a c i l i t i e s ,  
BNWL-1742, 1974. 

4 Phase 11-A - Emergency Radiol ogical and Meteorological - 
Instrumentat ion C r i t e r i a  f o r  Reactors, BNWL-1635, 1972. 

b. Occupational Medicine. 

( 1  ) Prescribed Standards. To be iden t i f i ed .  

( 2 )  Recommended Standards. 

( a )  Scope, Objectives,  and Functions of Occupational Heal t h  
Programs, 00CH-213 (AMA). 

( b )  Occupational Heal t h  Serv ices  f o r  Empl oyees, U.S. Department 
of Health, Education, and Welfare. Public Health Service  
Pub1 i ca t ion  No. 1041 (May 1963) (USPHS) . 



DOE 5480.1A 
8-13-81 

( c )  An Admin is t ra t ive  Guide f o r  Federal Occupational Heal t h  Uni ts ,  
HEW, Publ ic  Health Service Pub l i ca t ion  No. 1325-A (March 19661, 
(USPHS) . 

( d l  Epidemiology i n  Occupational Disease and I n j u r y ,  00CH-290 ( AMA) . 
( e l  Medical Aspects o f  Radiat ion Accidents Handbook, Eugene Saenger, 

M.D.9 Ed i t o r  (GPO). 

c. I ndus t r i a l  Hygiene. 

( 1  1 Prescribed Standards. 

(a)  Current Thresh01 d L i m i t  Values (ACGIH) . 
(b )  Pract ices f o r  Respiratory Protect ion,  ANSI 288.2-1980 (ANSI 1. 

( 2  ) Recommended Standards. 

(a)  Hygienic Guide Series (AIHA). 

(b )  Heating and Cooling f o r  Man i n  Indust ry  (AIHA). 

( c )  Respirator Manual , LA-6370-M (DOE). 

(d )  I ndus t r i a l  Ven t i l  a t i on  Manual ( ACGIH) . 
( e) I n d u s t r i a l  Noise Manual ( AIHA) . 
( f )  Guide f o r  Conservation o f  Hearing and Noise (MOO). 

(g)  NIOSH C r i t e r i a  Documents (NIOSH). 

d. Publ ic  Health and Sani tat ion.  

( 1 ) Prescribed Standards. 

1 Food Sew ice  San i ta t ion  Manual, DHEW Publ icat ion No. - 
78-2081 (FDA). 

2  The Vending o f  Food and Beverages, USPHS Pub l i ca t ion  No. - 546 (1965). 

(b )  Water. 

1 National In te r im Primary Dr ink ing Water Regul at ions,  - 
Pub1 i c a t i o n  No. EPA-570/9-76-003 (EPA) . 
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2 Manual f o r  Evaluating Publ i c  Drinking Water Suppl i e s ,  
- Publ ica t ion  No. 1820 ( E P A ) .  

3  Manual of Individual Water Supply Systems, Publ i c a t i o n  
- N O .  430 9/73-003 ( E P A )  . 
4 Qua1 i t y  Standards f o r  Bottl  ed Water (21 CFR 11 ) . - 
5 Sani tary  Standard f o r  Manufactured Ice ,  USPHS 1183 (1964).  - 
6 GSA Handbooks on Performance Standards f o r  Cleaning Public  - 

Buildings (GSA) . 
9. OCCUPATIONAL SAFETY. The following s tandards ,  i n  add i t ion  t o  those  l i s t e d  in 

the o t h e r  chapters ,  s h a l l  be used a s  appl icable .  

a .  General Safe ty .  

( 1 ) Prescribed Standards. 

( a )  Fores t  Service  Safe ty  Standards ( USDA) . 
(b) Boi ler  and Pressure  Vessel Code; Sect ions  I-XI. (ASME). . 
( c )  Occupational Safety and Health Standards,  29 CFR 1910. 

( d )  Safe ty  and Health Regulat ions f o r  Construct ion,  29 CFR 1926. 

( e l  Safe ty  and Health Regulations f o r  Ship Repairing, 29 CFR 1915. 

( f )  Safe ty  and Health Regulat ions f o r  Shipbuilding,  29 CFR 1916. 

( g )  Safe ty  and Health Regulat ions f o r  Shipbreaking, 29 CFR 1917. 

( h )  Safe ty  and Health Regulat ions f o r  Longshoring, 29 CFR 1918. 

( i )  Department of Defense Explosive Safe ty  Board Standards 
(Ordnance Operat ions) .  

(j) Department of Navy Standards ( f o r  Naval Reactors program 
appl i c a t i o n s )  . (NAV). 

( 2 )  Recommended Standards. 

( a )  Chemical Rocket Propel 1 a n t  Hazards, JANNAF Propul s ion  Com- 
m i  t t e e ,  Volume I  - General Safe ty  Engineering Design C r i t e r i a ,  
NTIS-AD 889763, May 1970. Volume I1 - Sol i d  Rocket Propel lant  
Processing, Handling, Storage,  and Transportat ion,  NTIS-AD 
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870258, May 1970. Volume I 1 1  - L i q u i d  P rope l l an t  Handling, 
Storage, and Transportat ion,  N.T.1.S.-AD 870259, May 1970. 
( Q u a n t i t y  d is tance tab les  are expected-OSHA/NFPA QD t a b l e s  
apply where appropr ia te) .  

Manual Sheets (MCA) . 
Chemical Safety Data Sheets (MCA) . 
Accident  Prevent ion Manual f o r  I n d u s t r i a l  Operat ions (NSC) . 
Superv isor '  s Safety Manual (NSC) . 
Handbook o f  Laboratory Safety (CRC) . 
Handbook o f  Rigging , W .E. Rossnagel , McGraw-Hi 1 1 Book Co. , I nc. , 
pub1 i shers. (McGraw) . 
Data Sheet Ser ies (NSC). 

Matheson Gas Data Book (MPD). 

Hand1 i ng Hazardous Ma t e r i  a1 s , NASA SP-5032 (NASA) . 
Test ing Ma te r ia l s  Standards ( those appl i c a b l e  t o  sa fe ty )  (ASTM) . 
Handbook o f  Compressed Gases (CGA). 

Serv ice S t a t i o n  Safety, Accident Prevent ion Manual 5 (API) .  

Operat ing Personnel T r a i n i n g  Program on Oxygen D e f i c i e n t  
Atmospheres, UC-240-002, September 1978. 

b. Const ruc t ion  Safety. 

( 1  ) Prescr ibed Standards. 

( a )  Pipe1 i n e  Safety Standards (49 CFR 192). 

( b )  Safety and Heal th Regulat ions f o r  Const ruc t ion  (29 CFR 1926). 

( 2 ) Reconmended Standards. 

( a) Manual o f  Accident Prevent ion i n  Construct ion ( AGCA) . 
( b )  Guide1 ines  f o r  Min imiz ing  S o i l  Erosion and Water and A i r  

P o l l u t i o n  During Construct ion,  S o i l  Conservation Serv ice  , 

Engineering Memorandum 66, 6-19-68 (USDA) . 
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c. Crane Safety. 

( 1 ) Prescribed Standards. 

( a )  ANSI Series B 30. 

( b )  Crane Manufactures Association of America, Specification 
No. 70 (CMAA). 

( 2  Recomended Standard. 

( a )  Requirements for  Hoisting and Rigging of Special Components and 
Equi pment, RDT F8-6 ( DOE . 

( b )  DOE Hoisting and Rigging Manual, May 1980. 

d. Dri l l ing Safety. 

( 1 ) Prescribed Standards. 

( a)  Petroleum Safety Orders, Admi n i  strative Code, T i  tl  e 8, 
Chapter 4,  Subchapter 14, S ta te  of Cal i fornia (except the 
requirement of paragraph (b)  Section 6648, of a r t i c l e  41 of the 
1959 orders i s  permanently waived-API PR 98 appl i e s )  . (CALIF) 

( b )  Appl icabl e Divi sion of Production Specifications and Recommended , 

Practices on Oil Field Equipment (API). 

( c )  Safe Pract ices  f n Dril l ing Operations, Third E d i t i ~ n ,  1967, 
RP 2010 (API). 

0 

( 2 )  Recommended Standards. 

( a )  Rotary Drill ing Handbook on Accident Prevention and Safe 
Operating Practices ( IAODC) . 

(b )  Appl icable Division of Production Bul l e t i n s  (API). 

e. Electrf cal Safety. 

( 1 ) Prescribed Standards. 

( a)  Nat i~nal  El ectr ical  Code, ANSI/NFPA No. 70-1 978. 

( b )  National E l  ectr ical  Safety code (ANSI-(2-1977). 



DOE 5480.1A 
8-13-81 

( e l  Eva1 ua t ion  o f  -Expl o s i v e  S to rage  S a f e t y  C r i t e r i a ,  May 1970,  
AD 871 194 (NTIS). 

g. Firearm Sa fe ty .  

( 1 ) P r e s c r i b e d  S tandards .  

( a )  GSA Handbook H B ,  Federal P r o t e c t i v e  S e r v i c e  Uniformed Force 
Opera t ions ,  PBS P5930.17. 

( b )  P i s t o l s  and Revolvers ,  FM 23-35, 7-60 ( A M C ) .  

( c )  Sa fe ty  wi th  F i r e a m s  Handbook ( N R A ) .  

( 2 )  Recommended Standards .  

( a )  Education and Tra in ing  S e c u r i t y  Pol i c e ,  T ra in ing  Course 
AMCP 621-1 (AMC) .  

( b )  Mil i t a r y  Pol i c e  P re se rva t ion  of  Order A c t i v i t i e s ,  AMCR 190-3, 
12-71 (AMC).  

h. Mine and Tunnel Sa fe ty .  

( 1 ) P r e s c r i b e d  S tandards .  

( a )  P.L. 91-173 88 S t a t .  742-804 a s  amended by P.L. 95-164, 
Federal  M i  ne S a f e t y  and Heal t h  Act o f  1 977, 

( b )  Tunnel S a f e t y  Orders ,  Admin i s t r a t i ve  Code, T i t l e  8,  
Chapter  4 ,  Subchapter  20, S t a t e  o f  Cal i f o r n i a  (CALIF). 

( c )  Mine S a f e t y  Orders ,  Admin i s t r a t i ve  Code, T i t l e  8, 
Chapter  4 ,  Subchapter  1 2 ,  S t a t e  o f  Cal i f o r n i a  (CALIF). 

( 2 )  Recommended Standard .  Tunnel i ng : Recommended S a f e t y  Rul es, Bull e t i  n 
544, Bureau o f  Mines. (BUMINES) 

10. NUCLEAR SAFETY. The f o l  low1 ng s t a n d a r d s ,  i n  a d d i t i o n  t o  t hose  1 i s t e d  i n  t h e  
o t h e r  c h a p t e r s ,  s h a l l  be used a s  appl i c a b l e .  

a .  Reactor  Sa fe ty .  

P r e s c r i b e d  S tandards .  

( a )  Criteria f o r  P r o t e c t i o n  Systems f o r  Nuclear Power Generat ing 
S t a t i o n s ,  ANSI/IEEE 279-1971. 
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( b )  B o i l e r  and P re s su re  Vessel Code, ASME. 

( c )  S e l e c t i o n ,  Qua1 i f i c a t i o n ,  and Tra in ing  of  Personnel f o r  
Nuclear Power P l a n t s ,  ANS 3.1,  October 1980 ( f o r  Category A 
r e a c t o r s ) .  

( 2 )  Recommended Standards.  

( a )  Appl i cab l  e Nuclear Energy (RDT) S tandards  (See  index of  NE 
(RDT) S tandards)  ( D O E ) .  

( b )  Licensing of Product ion and U t i l i z a t i o n  F a c i l i t i e s ,  1 0  CFR 50  
and appendices ,  i nc lud ing  regul a t o r y  gu ides  i ssued t o  d e s c r i b e  
methods of imp1 menti ng t h e s e  regul a t i  ons. 

( c )  Opera tors '  L icenses ,  10  CFR 55. 

( d l  Reactor  S i t e  C r i t e r i a ,  10 CFR 100. 

( e )  Sa fe  Operat ion o f  C r i t i c a l  Assembl ies and Research Reac tors ,  
1971 Ed i t i on ,  Safe ty  S e r i e s  No. 35 (IAEA). 

( f )  Sa fe  Operat ion of  Nuclear Power P l a n t s ,  Sa fe ty  S e r i e s  31 (IAEA). 

-( g )  I EEE Standards.  
, . .  \....: - 7 '  

( h )  ANS S e r i e s  1 5  Standards.  

( i )  Design Guide; C r i t i c a l  Fac i l  i t i e s ,  BNL-50831-1. 

(j) Design Guide; L igh t  and Heavy Water Cooled Reac tors ,  
BNL-50831-11. 

( k )  Design Guide; Pool Type Reac tors ,  BNL-50831-111. 

( 1 ) Design Guide; Liquid Metal Reac tors ,  BNL-50831-IV. 

(m) Design Guide; T r a n s i e n t  Reac tors ,  BNL-50831-V. 

( n )  Design Guide; Air Cooled ~ r a p h i t e  Reactors ,  BNL-50831-VI. 

b. Nuclear Fac i l  i t y  Sa fe ty .  

( 1 ) Presc r ibed  Standards.  

( a )  C r i t i c a l  i t y  Accident A1 arm System, ANSI/ANS-8.3-1979 (ANSI). 

( b )  S a f e t y  S tandards  f o r  Opera t ions  wi th  F i s s i o n a b l e  M a t e r i a l s  
Outs ide  Reac tors ,  ANSI N16.1-1975 (ANSI). 
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( c )  Use of Borosl l icate-Glass Raschig Rings a s  a Neutron Absorber 
i n  Solut ions  of Fi s s i l  e Material s ,  (ANSI/ANS 8.5-1979) (ANSI). 

( 2 )  Recommended Standards. 

( a )  Nuclear Safety Guide, TID-7016 ( D O E ) .  

( b )  C r i t i c a l  Dimensions of systems Containing uranium-235, 
pl utonium-239, and uranium-233, TID-7028 ( D O E ) .  

( c )  C r i t i c a l  and Safe Masses and Dimensions of L a t t i c e s  of U and 
U02 i n  Water, DuPont-1014 (DUPONT) . 

( d )  United Kingdom Atomic Energy Authority Handbook of  C r i t i c a l  i t y  
Data, AHSB(S), Handbook 1 ( 1 s t  Revision).  

( e )  C r i t i c a l  i t y  Handbook, ARH-600, ( 3  volumes). 

( f )  ANSI N16 S e r i e s  Standards. 

( g )  Licensing of Production and Uti l  i z a t i o n  Facil i t ies ,  
(10 CFR 50).  

( h )  Special Nuclear Material (10 CFR 70).  

( i ) Rul es 'of  General Appl i c a b i l  i t y  t o  Licensing of Byproduct 
Material (10 CFR 30) .  

(j) Licensing of Source  ater rial (10 CFR 40). 

( k )  Operators'  Licenses ( S O  CFR 55) .  

( 1 )  Appropriate Por t ions  of Reactor S i t e  C r i t e r i a  (10 CFR 100).  

(m) Nuclear Air Cleaning Handbook ERDA 76-21, ( D O E ) .  

11. TRANSPORTATION SAFETY. The fo l  1 owi ng s tandards ,  i n addi t ion  t o  those 1 i s t e d  
i n  the  o t h e r  chapters ,  s h a l l  be used a s  appl icabl  e.: 

a. A i r c r a f t  Safety.  

( 1  Prescribed Standards. Federal Aviation Regul a t i o n s  (DOT). 

( 2 )  Recommended Standard. Aviation Ground Operation Safety Handbook 
(MSC) 
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( 5 )  V e n t i l a t i o n  System f o r  Small C r a f t ,  Booklet 395, U.S. Coast  Guard 
( DOT). 

d. T ranspo r t a t i on  o f  Radioac t ive  Mater ia l  . 
( 1 P re sc r ibed  S tandards .  

( a )  Department of T r a n s p o r t a t i o n  Hazardous Mater ia l  s Regul a t i o n s  
(49 CFR 100-179). 

( b )  Packaging of  Radioac t ive  M a t e r i a l s  f o r  T ranspo r t  ( 10  CFR 7 1 ) .  

(2)  Recommended Standards.  

( a )  Cask Designers  Guide ORNL-NSIC-68, 1970 (DOE). 

( b )  S t r u c t u r a l  Analys i s  o f  Shipping c a s k s ,  ORNL-TM-1312, Volumes I 
through X (DOE). 

( c )  Packaging of Uranium Hexafl u o r i d e  f o r  T ranspo r t ,  ANSI N14.1-1971 
(ANSI). 

e. Ra i l road  Sa fe ty .  P r e s c r i b e d  S tandard .  Federal  Rai l road  Adminis t ra t ion ,  
T49 CbR 211-240). 

1 
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1. AAOO 

2. AASHTO 

3. ACGIH 

4. AGCA 

5. AIHA 

7. ANSI 

8. WI 

9. ASME 

10. ASTM 

SOURCES OF STANDARDS 

American Academy o f  Ophthalmology and Otol aryngol ogy 
15 Second Street ,  SW. 
Rochester, Minnesota 55901 

American Associat ion o f  State Highway and Transportat ion 
O f f i c i a l s  

444 North Capi to l  Street, NW. 
Washington. D.C. 20001 

American Conference o f  Governmental I n d u s t r i a l  Hygienists 
2205 South Road 
C inc inna t i  , Ohio 45238 

Associated General Contractors o f  America, Inc. 
1957 E Street, N.W. 
Washington, D.C. 20006 

American I ndus t r i a l  Hygiene Associat ion 
475 Wolf Ledges Parkway 
Akron, Ohio 44311 

Uni ted States Department o f  the Army 
Headquarters, U.S. Army .Material Devel opment and 

Readiness Command 
Pentagon 
Washington, D.C. 20310 

American National Standards I n s t i t u t e  
1430 Broadway 
New York, New York 10018 

American Pe t ro l  e m  I n s t i t u t e  
2101 L S t ree t  N.W. 
Washington, D.C. 20037 

American Society o f  Mechanical Engineers, Inc. 
345 E'ast 47th St reet  
New York, New York 10017 

Anerican Society f o r  Test ing and Mater ia l  s 
1916 Race S t ree t  
Ph i l  adel phia, Pennsylvania 19103 
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11. AWWA Anerican Water works Associat ion, Inc. 
666 Quincy S t ree t  
Denver, Colorado 8023,5 

12. BUMINES Pub1 i ca t i ons  Section 
U.S. Bureau o f  Mines 
4800 Forbes Avenue 
P i  t tsburgh, Pennsyl vani a 1521 3 

13. CALIF State o f  C a l i f o r n i a  
General Services Publ i c a t i o n s  
P.O. Box 1015 
North High1 and, Cal i f o r n i a  95660 

14. CGA Compressed Gas Association, Inc. 
500 F i f t h  Avenue 
New York, New York 10036 

15. CMAA Crane Manufacturers Associat ion o f  h e r i c a ,  Inc. 
1326 Freeport  Road 
Pi t tsburgh,  Pennsylvania 15238 

16, CRC C *  R. C. Press, Inc. 
2000 N.W. 24th S t ree t  
Boco Raton, F l o r i d a  33431 

17. DOD Department o f  Defense 
The Pentagon 
Washington, D.C. 20301 

. 18. DNA F i  e l  d Command 
Defense Nuclear Agency 
A1 buquerque , New Mexico 

19. DOT Department o f  Transportat ion 
400 7 t h  Street ,  S.W. 
Washington, D.C. 20590 

20. DOT Coast Guard 
Department o f  Transportat ion 
400 7 t h  Street ,  SW. 
Washington, D.C. 20590 

21. DUPONT E.I. duPont de Nemours and Company 
Petrochemical s Department 
W i  1 m i  ngton, Del aware 19898 , 
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22. EPA 

23. FDA 

24. FEMA 

Envi ronmental Protect ion Agency 
401 M Street, SW. 
Washington, D.C. 20460 

Food and Drug Administrat ion 
5600 Fishers Lane 
Rockvll 1 e, Mary1 and 20857 

Federal Emergency Management Agency 
Administrat ive Services D i v i s i on  
P r i n t i n g  and Pub1 i ca t ions  Branch 
Room 404 
Washington, D.C. 20472 

Factory Mutual Engineering D i v i  s ion 
1151 Boston-Providence Turnpike 
Norwood, Massachusetts 02062 

26. GPO Superintendent o f  Documents 
United States Government P r i n t i n g  O f f i c e  
Washington, D.C. 20402 

27. GSA General Services Administrat ion 
General Services Bui ld ing 
18 .and F Street ,  NW. 
Washington, D.C. 20405 

28. IAEA UNIPUB 
P.O. Box 433, Murray Hi1 1 S ta t ion  
New York, New York 10016 

29. ICRP In ternat iona l  Committee on Radiat ion Protect ion 
4201 Lexi ngton Avenue 
New York, New York 10017 

30. ICRU In te rna t iona l  Comrni ssion on Radiat ion Uni ts  
and Measurements 

791 0 Woodmont Avenue 
Washington, D.C. 20014 

31. I E E E  I n s t i t u t e  o f  El e c t r i c a l  and E lec t ron ic  
Engineers, Inc. 

345 East 47th S t ree t  
New York, New York 10017 

32. IME I n s t i t u t e  o f  Makers o f  Explosives 
420 Lexl  ngton Avenue 
New York, New York 10017 
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33. IRI Indus t r i a l  Risk Insurers  
85 Wood1 and S t r e e t  
Hartford, Connecticut 06102 

34. IS0 International  Standards Organization 
c/o American National Standards I n s t i t u t e  
1430 Broadway 
New York, New York 10018 

35. ITE I n s t i t u t e  of Transportation Engineers, Inc. 
Su i te  905, 1815 North For t  Myer Drive 
Arl S ngton, V i  rg i  nia 22209 

36. MCA Chemical Manufacturers Association 
1825 Connecticut Avenue, N W .  
Washington, D.C. 20009 

37. MCGRAW McGraw-Hill Book Company, Inc. 
1221 Avenue of Americas 
New York, New York 10020 

38. MPD G. D. Sear le  and Company 
Will Ross, Inc./Matties o r  Products Division 
P.O. Box 85 
East  Rutherford, New Jersey 07073 

39. NASA National Aeronautics and Space Administration 
400 Maryl and Avenue, SW. 
Washington, D. C. 20546 

40. NAV Commanding Off icer  
(Code 512) Naval Publications and Forms Center 
5801 Tabor Avenue 
Phil adel phia, Pennsyl vania 19120 

41. NBS National Bureau of Standards 
Department of Commerce 
Washington, D.C. 20234 

42. NCRP National Council on Radiation Protection and 
Measurement 

7910 Woodmont Avenue, Su i te  1016 
Bethesda, Maryl and 20014 

43. NCUTLO National Committee on Uniform Tra f f i c  Laws 
and Ordinances 

1776 Massachusetts Avenue, NW. 
Washington, D.C. 20036 



DOE 5480.1A 
8-13-81 

Attachment 1-1 
, Page 5 (and 6)  

" 44. NFPA 

45. N I O S H  

46. NRA 

47. NSC 

48. NTIS 

49. NWU 

I 
I '. 

\<; :;::' ' 
- .  

50. OMB 

51 OSHA 

53. USDA 

54. USPHS 

Nat ional  F i r e  P ro tec t i on  Assoc ia t ion  
470 At1 a n t i c  Avenue 
Boston, Massachusetts 02210 

Publ i c a t i o n s  
NlOSH (MSR6) 
4676 Col umbi a Parkway 
C inc inna t i ,  Ohio 45226 

Nat ional  R i  f l  e Assoc ia t ion  
1600 Rhode I s l a n d  Avenue, NW. 
Washington, D.C. 20036 

Nat ional  Safety Council 
444 Nor th  Michigan Avenue 
Chicago, I l l i n o i s  60611 

Nat ional  Technical I n fo rmat ion  Serv ice  
Department o f  Commerce 
S p r i n g f i e l d ,  V i r g i n i a  22151 

T r a f f i c  I n s t i t u t e  
Northwestern U n i v e r s i t y  
405 Church S t r e e t  
Evanston, I 1  1 i n o i  s 60201 

O f f i c e  o f  Management and Budget 
Old Execut ive O f f i c e  B u i l d i n g  
1 7 t h  and Pennsyl vanla Avenue, NW. 
Washington, D. C. 20503 

OSHA Pub l i ca t i ons  O f f i c e  
U.S. Department o f  Labor 
Room S1212 
3 r d  S t r e e t  and C o n s t i t u t i o n  Avenue, NW. 
Washington, D.C. 20210 

Underwr i ters '  Laborator ies,  Inc. 
207 East  Ohio S t r e e t  
Chicago, I l l i n o i s  60611 

Department o f  Agr icu l  t u r e  
Washington, D.C. 20250 

Publ i c  Heal t h  Serv ice 
O f f i c e  o f  Pub l i c  A f f a i r s  
100 Independence Avenue, SW. 
Room 7406 
Washington, D.C. 20201 
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C H A P T E R  I11  

SAFETY REQUIREMENTS FOR THE PACKAGING OF FISSILE 
AND OTHER RADIOACTIVE MATERIALS 

PURPOSE. The purpose  o f  t h i s  c h a p t e r  i s  t o  e s t a b l i s h  r e q u i r e m e n t s  
f o r  t h e  packaging o f  f i s s i l e  and o t h e r  r a d i o a c t i v e  m a t e r i a l s .  

SCOPE. T h i s  c h a p t e r  a p p l i e s  t o  a l l  H e a d q u a r t e r s  d i v i s i o n s ,  o f f i c e s ,  
f i e l d  o r g a n i z a t i o n s ,  and c o n t r a c t o r s  who a r e  i n v o l v e d  w i t h  t h e  shipment  
of  r a d i o a c t i v e  m a t e r i a l  and who a r e  exempt from t h e  l i c e n s i n g  r e q u i r e -  
ments  of  t h e  Code of Federa l  R e g u l a t i o n s ,  T i t l e  1 0 ,  P a r t  71. (Refe rence  
t h e  Code o f  Federa l  R e g u l a t i o n s ,  T i t l e  1 0 ,  P a r t  70.11, which exempts 
the Department of  Energy and i t s  c o n t r a c t o r s  from t h e  r e g u l a t i o n s  of  
t h e  Nuc lea r  R e g u l a t o r y  Commi s s i o n .  ) 

REFERENCES. 

a. Code of Federa l  R e g u l a t i o n s ,  T i t l e  1 0 ,  P a r t  71,  "Packaging o f  
Radi o a c t  i ve Mater i  a1 f o r  T r a n s p o r t .  " 

b. Department of  T r a n s p o r t a t i o n  R e g u l a t i o n s .  

( 1 )  Code of Federa l  k e g u l a t i . o n s ,  T i t l e  49 ,  P a r t s  100-189, 
"Hazardous M a t e r i a l  s Regu la t ions . "  

( 2 )  Code of Federa l  R e g u l a t i o n s ,  T i t l e  46 ,  P a r t  146,  
" T r a n s p o r t a t i o n  o r  S t o r a g e  of M i l i t a r y  E x p l o s i v e s  on Board 
Vessel  s. " 

c. I n t e r n a t i o n a l  Atomic Energy Agency S a f e t y  S e r i e s  No. 6 ,  
" R e g u l a t i o n s  f o r  t h e  S a f e  T r a n s p o r t  of  Radi o a c t  i ve Mater i  a1 , I' 
1973 Revised E d i t i o n .  

d. I n t e r n a t i o n a l  A i  r T r a n s p o r t  Associ a t  i o n  R e s t r i c t e d  A r t i c l e  
R e g u l a t i o n s .  

e. U.S. Air Force  AFM-71-4, " P r e p a r a t i o n  o f  Hazardous M a t e r i a l s  f o r  
Mi 1 i t a r y  Air Shipment. " 

f .  American Na t iona l  S t a n d a r d s  I n s t i t u t e  S t a n d a r d  N14.5-1977, 
"American N a t i o n a l  S t a n d a r d  f o r  Leakage T e s t s  on Packages  f o r  
Shipment o f  R a d i o a c t i v e  M a t e r i a l s . "  

DEFINITIONS. 

a. C a r r i e r .  Any person engaged i n  the t r a n s p o r t a t i o n  o f  p a s s e n g e r s  
o r  p r o p e r t y ,  a s  common, c o n t r a c t ,  o r  p r i v a t e  c a r r i e r ,  o r  f r e i g h t  
f o r w a r d e r ,  a s  t h o s e  t e r m s  a r e  used i n  t h e  I n t e r s t a t e  Commerce Ac t ,  
a s  amended, o r  by t h e  U.S. P o s t a l  S e r v i c e .  
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Close Reflection by Water. Immediate contact by water of 'suff 
thickness t o  ref lect  a maximum number of neutrons. 

.1 Chg 3 

i  ci ent 

Contai nment Vessel. The receptacle on which principal re1 i  ance i s  
placed t o  retain the radioactive materi a1 during transport. 

F iss i le  Classification. Classification of a package or shipment of 
f i s s i l e  materials according t o  the controls needed t o  provide 
nuclear c r i t i c a l i t y  safety during transportation as fol'lows: 

(1) F i s s i l e  Class I ,  Packages that  may be transported in 
unlimited numbers and in any arrangement and that  require no 
nuclear c r i t i ca l  i t y  safety controls during transportation. 
For purposes of nuclear c r i t i c a l i t y  safety control, a transport 
index i s  not assigned t o  F i s s i l e  Class I packages. However, 
the external radiation levels may require a transport index 
number. 

( 2 )  F iss i le  Class 11. Packages that may be transported in any 
arrangement b u t  in numbers that do not exceed a transport 
i  ndex-of 50. For purposes of nuclear c r i t i c a l i t y  safety 
control, individual packages may have a transport index of not 
less  than 0.1 and not more than 10. However, the external 
radiation levels may require a higher transport index number 
b u t  not t o  exceed 10. Such shipments require no nuclear 
c r i t i c a l i t y  safety control by the shipper during 
transportation. 

(3)  F iss i le  Class 111. Shipments of packages that  do not  meet 
the requirements of F iss i le  Class I  and I1 and that  are 
control 1 ed in transportat  ion by speci a1 arrangements between 
the shipper and the ca r r i e r  t o  provide nuclear c r i t i c a l i t y  
safety. 

F i s s i l e  Materials. Uranium-233, uranium-235, plutonium-238, 
plutonium-239, plutonium-241, neptunium-237, and curium-244. 

Limited Quantities of Radioactive Materials excepted from 
packaging, marking, label i  ng are  described in Code of Federal 
Regulations, Ti t e  49, Part 173.391. 

Low Specific Activity Material i s  material of low radioactivity 
level such as uranium ores and chemical concentrates of those 
ores. The low specific ac t iv i ty  definit ion i s  in Code of Federal 
Regulations, Ti t le  49, Part 173.389~. The shipping requirements 
are explained in Code of Federal Regulations, T i t l e  49, 
Part 1;,73.392. 
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h. Maximum Normal Operat ing Pressure. The maximum gauge pressure t h a t  
i s  expected t o  develop i n  t h e  containment vessel  under t h e  normal 
c o n d i t i o n s  o f  t r a n s p o r t .  

i. Moderator. A m a t e r i a l  used t o  reduce t h e  k i n e t i c  energy o f  neu t rons  
by s c a t t e r i n g  c o l l i s i o n s  w i t hou t  app rec iab le  neut ron capture.  

j. Optimum In te r spe rsed  Hydrogenous Moderat ion. The occurrence o f  
hydrogenous m a t e r i a l  between containment vesse ls  t o  such an e x t e n t  
t h a t  t h e  maximurn nuc lea r  r e a c t i v i t y  r e s u l t s .  

k. Package. Packagi ng and i t s  r a d i o a c t i v e  contents .  

1. Packaging. One o r  more recep tac les  and wrappers and t h e i r  con ten ts  
exc lud ing  f i s s i l e  m a t e r i a l  and o t h e r  r a d i o a c t i v e  m a t e r i a l ,  b u t  
i n c l u d i n g  absorbent m a t e r i a l ,  spac ing s t r u c t u r e s ,  thermal i nsul a t i o n ,  
r a d i a t i o n  sh ie l d i ng ,  dev ices f o r  c o o l i n g  and f o r  absorb ing mechanical 
shock, e x t e r n a l  f i t t i n g s ,  neut ron moderators,  n o n f i s s i l e  neu t ron  
absorbers,  and o t h e r  suppl ementary equipment. 

m. Pr imary Coolant. A gas, l i q u i d ,  o r  s o l i d ,  o r  combinat ion o f  them, i n  
con tac t  w i t h  r a d i o a c t i v e  ma te r i a l ,  or ,  i f  t h e  m a t e r i a l  i s  i n  s p e c i a l  
form, i n  con tac t  w i t h  i t s  capsule, and used t o  remove decay heat. 

n. Spec ia l  Form. To qua1 i f y  as spec ia l  fo rm t h e  r a d i o a c t i v e  m a t e r i a l  
must e i t h e r  be i n  massive s o l i d  form o r  encapsulated. Specia l  t e s t s  
which a r e  r e q u i r e d  o f  spec ia l  form m a t e r i a l  a r e  exp la i ned  i n  t h e  Code 
o f  Federa l  Regu la t ions ,  T i t l e  49, P a r t  173.398a. 

o. T ranspor t  Index. The number p laced on a  package t o  des ignate t h e  
degree o f  c o n t r o l  t o  be exerc ised  by t h e  c a r r i e r  d u r i n g  t r anspo r ta -  
t i o n .  The t r a n s p o r t  index  t o  be assigned t o  a  package o f  r a d i o a c t i v e  
m a t e r i a l  s h a l l  be determined by e i t h e r  paragraph (1) o r  (2)  below, 
whichever i s  l a r g e r .  The number express ing t h e  t r a n s p o r t  index 
s h a l l  be rounded up t o  t h e  next h i g h e r  t en th ;  e.g., 1.01 becomes 
1.1. 

(1 )  The h ighes t  r a d i a t i o n  dose r a t e  i n  m i l l i r e m  pe r  hour a t  3  f e e t  
f rom any access ib l e  ex te rna l  su r f ace  o f  t h e  package. 

( 2 )  The t r a n s p o r t  index  o f  each F i s s i l e  Class I 1  package i s  
c a l c u l a t e d  by d i v i d i n g  t h e  number 50 by  t h e  number o f  such 
F i s s i l e  Class I 1  packages t h a t  may be t r a n s p o r t e d  t o g e t h e r  
as determined under t h e  l i m i t a t i o n s  o f  Code o f  Federal  
Regu la t ions  T i t l e  10, P a r t  71.39. 

p. For  o t h e r  d e f i n i t i o n s  (such as Type A o r  Type B q u a n t i t i e s  f o r  
packaging) r e f e r  t o  Code o f  Federal Regu la t ions ,  T i t l e  49, 
P a r t s  173.389 t o  173.398 o f  t h e  Department o f  T ranspo r ta t i on  
regu 1  a t  i ons. 
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5. RESPONSIBILITIES A N D  AUTHORITIES. 

a. The Director, Operational and Environmental Safety Division, Office of 
Envi ronment : 

(1) Administers the program for  design review and issuance of 
~ e ~ a r t m e n t  of Energy Cert i f icates  of Compliance for  Type B 
packagi ng. 

( 2 )  Assists f i e ld  off ices  in securing waivers or exemptions fo r  
hazardous materials issued by the Department of Transportation. 
(Reference Code of Federal Regulations, T i t l e  49, Parts 107.101- 
107.123, and 173.22a.) 

(3) Prepares guidance c r i t e r i a  and procedures f o r  application of 
package test ing and quality assurance standards. 

(4)  Coordinates Department of Energy participation in the 
development and revision of transportation regulations. 

(5)  Provides a central point of coordination with the Nuclear 
Regulatory Commission fo r  developing safety standards for  
transporti  ng  nuclear materials and design approval s 
bridging contractor and licensee packaging requirements. 

( 6 )  Conducts periodic appraisal t o  determine the adequacy of 
the implementation of th i s  chapter except as provided in 
item 5d. 

b. Heads of Offices and Divisions, Headquarters, provide program 
guidance, instruction, and standards t o  assure the safe packaging 
of f i s s i l e  and other radioactive materials, including: 

(1) Directing cognizant Heads of Field Organizations t o  require 
modifications of equipment, procedures, or practices and t o  
coordinate budget requirements. 

( 2 )  Imposing additional requirements for  packaging standards. 

(3) Curtailing or suspending the use of specif ic  packages, 
when necessary. 

(4) Participating a t  t h e i r  option in reviewing safety analysis 
reports . 

c. Heads of Field Organizations, consistent with guidance instructions, 
standards, and c r i t e r i a  issued pursuant t o  paragraph b above: 
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Grant Department of Energy approva l  when r e q u i r e d  f o r  packages t h a t  
meet t h e  s tandards o f  t h i s  chapter ,  and t h a t  a r e  t o  be used f o r  - 
t h e  t r a n s p o r t a t i o n  o f  f i s i i l e  o r  o t h e r  r a d i o a c t i v e  m a t e r i a l  s  
i n  g r e a t e r  t h a n  Type A q u a n t i t i e s ,  and i s s u e  C e r t i f i c a t e s  o f  
Compliance f o r  approved designs. 

Per fo rm an o b j e c t i v e  e v a l u a t i o n  o f  c o n t r a c t o r s '  s a f e t y  a n a l y s i s  
r e p o r t s  f o r  packaging designs. 

Gran t  Department o f  Energy approva l  f a r  shipments made under  
t h e  Na t i ona l  S e c u r i t y  ~ x e m p t i o n  p rov i ded  t o  t h e  Department o f  
Energy and t h e  Department o f  Defense under t h e  Code o f  Federa l  
Regula t ions,  T i t l e  49, Pa r t  173.7b. 

Grant  such a l t e r n a t i v e s  t o  t h e  requi rements  se t  f o r t h  i n  t h i s  
chap te r  as w i l l  p r o v i d e  equ i va l en t  p r o t e c t i o n  t o  1  i f e  o r  
p r o p e r t y  and t o  t h e  common defense and s e c u r i t y ;  and w i t h i n  
30 days a f t e r  g r a n t i n g  an a l t e r n a t i v e ,  p r o v i d e  t h e  D i r e c t o r ,  
Opera t iona l  and Env i  ronmental S a f e t y  D i v i s i o n ,  a  d e t a i l e d  
r e p o r t  o f  t h e  reasons f o r  g r a n t i n g  it. The g r a n t i n g  o f  such 
a l t e r n a t i v e s  i s  i n  no way t o  be cons t rued  as t h e  q r a n t i n g  o f  
exemptions o r  except ions-  f rom o r  t o  t h e  ~ e ~ a r t m e n t  o f  
T ranspor t  a t  i o n  o r  o t h e r  r e g u l a t o r y  agency r e q u i  rements. 

Conduct p e r i o d i c  appra i  sa l  s  t o  determi  ne t h e  adequacy o  
c o n t r a c t o r  performance i n  t h e  implenientation o f  t h i s '  
chap te r ,  except  as p rov ided  i n  i t e m  5d. 

d. The Deputy A s s i s t a n t  Secre ta ry  f o r  Naval Reac to rs  i s  r espons ib l e  
f o r  a d m i n i s t e r i n g  t h e  program f o r  des ign  rev iew and issuance o f  
Department o f  Energy C e r t i f i c a t e s  o f  Compliance f o r  Naval Reactors  
packagings. The Deputy Ass i s t an t  Secre ta ry  assumes t h e  r e s p o n s i b i l i t y  
f o r  conduc t ing  a p p r a i s a l s  and t h e  r e s p o n s i b i l i t i e s  of t h e  Headquarters 
O f f i c e  and D i v i s i o n  D i r e c t o r s  and Heads o f  F i e l d  O rgan i za t i ons  f o r  
a u d i t i n g  t h e  performance i n  app rop r i a t e  programs. 

6, EXEMPT QUANTITIES OF FISSILE MATERIALS. The f o l l o w i n g  l i m i t e d  
q u a n t i t i e s  o f  f i s s i  1  e  m a t e r i a l  a re  exempt f rom t h e  packagi  ng r e q u i r e -  
ments i n  t h e  Code o f  Federa l  ~ e ~ u l a t i o n s ,  T i t l e  49,' part-17j .396. Th i s  
m a t e r i a l  must be packaged i n  accordance w i t h  o t h e r  p r o v i s i o n s  f o r  
e x t e r n a l  r a d i a t i o n  l e v e l  s  t o  meet Department o f  T r a n s p o r t a t i o n  
r e g u l a t i o n s .  

a, Not more t h a n  15  grams o f  f i s s i l e  m a t e r i a l .  

b. Thor ium o r  uranium c o n t a i n i n g  no t  more t han  0.72 percen t  by weight  
o f  f i s s i l e  ma te r i a l .  

c. Uranium compounds, o t h e r  t han  metal (e.g., uranium t e t r a f l u o r i d e ,  
uranium hexa f l uo r i de ,  o r  uranium ox ide  i n  b u l k  form, n o t  p e l l e t e d  
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o r  f a b r i c a t e d  i n t o  shapes), o r  aqueous s o l u t i o n s  o f  uranium, i n  which 
t h e  t o t a l  amount o f  uranium-233 and p l u ton ium presen t  does n o t  exceed 
1 pe rcen t  by we igh t  o f  t h e  uranium-235 con ten t ,  and t h e  t o t a l  f i s s i l e  
con ten t  does no t  exceed 1 percen t  by we igh t  o f  t h e  t o t a l  uran ium 
content .  

d. Homogenous hydrogenous s o l u t i o n s  o r  m i x tu res  c o n t a i n i n g  no t  more 
than:  

500 grams o f  any f i s s i l e  m a t e r i a l ,  p rov i ded  t h e  a tomic  r a t i o  
o f  hydrogen t o  f i s s i l e  m a t e r i a l  i s  g r e a t e r  t h a n  7600. 

800 grams o f  uranium-235 p rov i ded  t h a t  t h e  a tomic  r a t i o  o f  
hydrogen t o  f i s s i l e  m a t e r i a l  i s  g r e a t e r  t h a n  5200 and 
t h e  con ten t  o f  o t h e r  f i s s i l e  m a t e r i a l  i s  n o t  more t h a n  1 
percen t  by we igh t  o f  t h e  t o t a l  uranium-235 con ten t .  

500 grams o f  uranium-233 and uranium-235, p rov i ded  t h a t  t h e  
a tomic  r a t i o  o f  hydrogen t o  f i s s i l e  m a t e r i a l  i s  g r e a t e r  
t h a n  5200 and t h e  con ten t  o f  p l u t on ium i s  n o t  more t h a n  1 
percen t  by we igh t  o f  t h e  t o t a l  uranium-233 and uranium-235 
con ten t .  

e. Less t h a n  
more t han  
package. 

7. REOUIREMENTS. 

350 grams o f  f i s s i l e  m a t e r i a l ,  p rov i ded  t h a t  t h e r e  i s  no t  
5 grams o f  f i s s i l e  m a t e r i a l  i n  any c u b i c  f o o t  w i t h i n  t h e  , 

a. Federa l  Regula t ions.  When o f f e r e d  t o  t h e  c a r r i e r ,  each shipment o f  
r a d i o a c t i v e  m a t e r i a l s  s h a l l  be i n  compl iance w i t h  t h i s  chap te r  and 
t h e  a p p l i c a b l e  s a f e t y  r e g u l a t i o n s  o f  t h e  Department o f  T ranspo r t a t i on ,  
and f o l l o w  t h e  appl  i c a b l e  packagi  ng s tandards o f  t h e  Nuc lear  Regula tory  
Commission (Code o f  Federa l  Regu la t ions ,  T i t l e  10, P a r t s  71.31 - 
71.42), t h a t  as p r e s e n t l y  s e t  f o r t h  p r o v i d e  a reasonable  s e t  o f  
t e c h n i c a l  standards.  

b. Spec ia l  P lu ton ium A i r  Shipment Requirements. 

( 1 )  Departmental  shipments of l e s s  t han  10 m i c r o c u r i e s  of p l u ton ium 
a r e  exempt f r om  s p e c i f i c a t i o n  packaging and mark ing  and can be 
c a r r i e d  aboard any a i r c r a f t  p r o v i d i n g  t h e  c o n d i t i o n s  o f  Code o f  
Federa l  Regu la t ions ,  T i t l e  49, P a r t  173.391 a re  met. 

( 2 )  Up t o  Type A2 q u a n t i t i e s  o f  p l u ton ium may be sh ipped by a i r  
i n  a Type A packaging. 

( 3 )  More t h a n  Type A2 q u a n t i t i e s  o f  p l u ton ium must be a i r  sh ipped 
i n  t h e  c e r t i f i e d  packaging, USA/0361/BF, o r  i n  a newly designed 
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packaging meeting the NUREG-0360 c r i  t e r i a .  The form o f  more 
than 20 c u r i e s  o f  p lutonium must meet t h e  standards o f  t h e  Code 
o f  Federal Regulations, T i t 1  e 10, P a r t  71.42. 

. Other Regulat ions.  

I n t e r n a t i o n a l  Atomic Energy Agency Regul a t ions.  Each s h i  pment 
o f  f i  s s i l  e and o the r  r a d i o a c t i v e  m a t e r i a l s  consigned t o  a f o r e i g n  
count ry  must meet the  requirements s e t  f o r t h  i n  i n t e r n a t i o n a l  

- 

Atomic Energy Agency Safety  Ser ies  No. 6, "Regulat ions f o r  t h e  
Safe Transpor t  o f  Radioact ive Mater ia ls . "  S p e c i f i c a l l y ,  "Require- 
ments f o r  Packaging and f o r  Del i v e r y  o f  Packages t o  Transport ,"  
must be met t o  be i n  compliance w i t h  t h i s  chapter.  Packaging 
must be approved by appropr ia te  n a t i o n a l  competent a u t h o r i t i e s .  
(Code o f  Federal Regulations, T i t l e  49 ,  P a r t  393 a, b.) 

I n t e r n a t i o n a l  A i r  Transpor t  Assoc ia t i on  R e s t r i c t e d  A r t i c l e  
Re u l a t i ons .  Each shipment o f  f i s s i l e  and o t h e r  r a d i o a c t i v e  + mater ia  s consigned t o  a f o r e i g n  coun t ry  must meet the  r equ i r e -  
ments s e t  f o r t h -  i n  I n t e r n a t i o n a l  A i r  Transpor t  Assoc ia t ion  
R e s t r i c t e d  A r t i c l e  Regulat ions when shipped v i a  commercial 
a i  r c r a f t .  

U.S. A i r  Force AFM-71-4, "Packaging and Handl ing o f  Dangerous 
Mate r i  a1 s f o r  Transpor t  by M i l  i t a r y  A i r c r a f t . "  Each shipment o f  
f i  s s i l  e and o the r  r ad ioac t i ve  mate r i  a1 s must meet the  r equ i  re-  
ments s e t  f o r t h  i n  AFM-71-4 when shipped v i a  U.S. A i r  ~ o r c e  
a i r c r a f t .  

d. Package Standards f o r  Radioact ive M a t e r i a l s  i n  Amounts Greater  than 
Type A Q u a n t i t i e s .  

(1) Packages o f  r ad ioac t i ve  m a t e r i a l s  s h a l l  be prepared f o r  shipment 
and t ranspor ted  i n  accordance w i t h  t he  p rov i s i ons  o f  t h i s  
chapter.  Department o f  T ranspor ta t ion  s p e c i f i c a t i o n  con ta iners  
f o r  Type B and f i s s i l e  ma te r i a l s  a re  considered t o  meet t he  
standards o f  t h i s  chapter and no s p e c i f i c  Department o f  Energy 
C e r t i f i c a t e s  o f  Compliance a re  r e q u i r e d  f o r  t h i s  use when l a d i n g  
meets t he  speci f i c a t i o n .  Packaging hav ing a c u r r e n t  Nucl ea r  
Regula tory  Commission C e r t i f i c a t e  o f  Compl iance  can be used 
a f t e r  r e g i s t e r i n g  w i t h  the  Nuclear Regula tory  Commission as a 
user. 

(2 )  Nuclear weapons and t h e i r  components s h a l l  be packaged and 
t ranspor ted  i n  accordance w i t h  t he  standards i n  t h i s  chapter  o r  

V e r t i c a l  l i n e  denotes change. 
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w i t h  o t h e r  s t andards  i n  DOE 5610.1 , which provide a degree 
of s a f e t y  a t  l e a s t  e q u i v a l e n t  t o  t h a t  provided by t h e  ~ e ~ a r t m e n t  
of Energy and Department of Transpor ta t ion  r e g u l a t i o n s .  

( 3 )  Packages shipped under the National S e c u r i t y  Exemption of t h e  
Code of Federal Regulat ions ,  T i t l e  49, P a r t  173.7b must be i n  
compliance w i t h  t h e  s t andards  i n  t h  
comply with t h e  p rov i s ions  of o t h e r  
Energy o r d e r s .  

( 4 )  A qual i t y  assurance  program must be 
t o  a s s u r e  t h a t  packages o r  r a d i o a c t  

s  c h a p t e r  and must a l s o  
p e r t i n e n t  Department of 

e s t a b l i s h e d  and implemented 
ve mater ia l  s  a r e  f a b r i c a t e d .  

maintained,  and used i n  accordance with the r e g u l a t i o n s  and approved 
design f e a t u r e s .  

Department of Energy C e r t i f i c a t e s  of Compliance f o r  Packages of Radioact ive  
Mate r ia l s  i n  Excess of Type A Q u a n t i t i e s .  Upon determinat ion t h a t  a pack- 
age design does i n  f a c t  meet t h e  requirements of t h i s  c h a p t e r ,  a  Department 
of Energy C e r t i f i c a t e  of Compl i ance  w i l l  be i s sued  by t h e  Department t o  t h e  
c o n t r a c t o r .  

Department o f  Energy a s  Consignor. When a Department o f  Energy f i e l d  
o rgan iza t ion  s e r v e s  a s  t h e  ac tua l  consignor ,  r a t h e r  than a c o n t r a c t o r ,  
independent i n t e r n a l  procedures s h a l l  be e s t a b l  i shed by t h e  respons i  bl e 
Head of the  Fie1 d Organizat ion t o  a s s u r e  compl i a n c e  w i t h  the s t a n d a r d s  
conta ined i n  this  c h a p t e r .  

Waivers and Exemptions. Packages t h a t  do not meet t h e  s t andards  i; t h e  
Department of Transpor ta t ion  Hazardous Material  s Regul a t i o n s  and t h a t  do 
n o t  qual i f y  f o r  shipment under t h e  National S e c u r i t y  Exemption may be 
shipped only under t h e  p rov i s ions  of a waiver o r  exemption i s sued  by 
t h e  Department of T r a n s p o r t a t i o n ,  o r  on pub l ic  v e h i c l e s  o r  a i r c r a f t  i f  
approved under t h e  p r o v i s i o n s  of paragraph 5c ,  above. Appl ica t ions  f o r  
an exemption s h a l l  be prepared i n  accordance w i t h  t h e  Code o f  Federal  
Regulat ions ,  T i t l e  49, P a r t  107.103 and s h a l l  be forwarded through t h e  
Operational and Environmental Safe ty  Divi s ion t o  t h e  Department of 
Transpor ta t ion .  

8. PACKAGE STANDARDS. 

a. General Standards  f o r  All Packaging. 

(1) Reference t h e  Code of Federal Regulat ions ,  T i t l e  10,  P a r t  71.31. 

( 2 )  For d e t e n i  na t ion  o f  t r a n s p o r t  indexes  f o r  packaging, s e e  paragraph 
40 o f  this c h a p t e r .  

( 3 )  Excluded from t h e  s t a n d a r d s ,  t e s t i n g  requirements ,  packaging 
certification, and documentation desc r ibed  i n  t h i s  c h a p t e r  a r e  
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low s p e c i f i c  a c t i v i t y  shipments consigned as e x c l u s i v e  use. 
The requi rements f o r  t h i s  t ype  o f  shipment a re  con ta ined  i n  
Code o f  Federa l  Regulat ions,  T i t l e  49, P a r t  173.392. 

( 4 )  Type A packaging requirements a re  conta ined i n  Code o f  Federal  
Regulat ions,  T i t l e  49, Par t  173.393 and P a r t  173.395. 

b.. S t r u c t u r a l  Standards f o r  Type B and Large Q u a n t i t y  Packaging. 
Packaging used t o  s h i p  a  q u a n t i t y  o f  r a d i o a c t i v e  m a t e r i a l  l a r g e r  
t han  Type A s h a l l  be designed and cons t ruc ted  i n  compl iance w i t h  t h e  
s t r u c t u r a l  standards o f  t h i s  sect ion.  Standards d i f f e r e n t  f rom 
those s p e c i f i e d  i n  t h i s  s e c t i o n  may be approved by t h e  Head o f  t h e  
F i e l d  O rgan i za t i on  o r  o t h e r  des ignated o f f i c i a l  i f  t h e  c o n t r o l s  
proposed t o  be exerc ised  by t h e  sh ipper  a re  demonstrated t o  be 
adequate t o  assure t h e  s a f e t y  o f  t h e  shipment. 

( 1 )  Load Resistance. Regarded as a s imple beam 'support a t  i t s  end 
a1 ong any major  ax i  s, packagi ng s h a l l  be capable o f  w i t hs tand ing  
a s t a t i c  load, normal t o  and u n i f o r m l y  d i s t r i b u t e d  a long  i t s  
length,  equal t o  5 t imes  i t s  f u l l y  loaded weight ,  w i t h o u t  
gene ra t i ng  s t r e s s  i n  any m a t e r i a l  o f  t h e  packaging i n  excess o f  
i t s  y i e l d  s t reng th .  

( 2 )  Externa.1 Pressure. Packaging s h a l l  'be adequate t o  assure t h a t  
t h e  containment vessel w i l l  s u f f e r  no l o s s  o f  con ten ts  i f  
sub jec ted  t o  an e x t e r n a l  pressure o f  25 pounds p e r  square i n c h  
gauge. ' 

c. C r i t i c a l i t y  Standards f o r  F i s s i l e  M a t e r i a l  Packages. 

(1) A package used f o r  t h e  t r a n s p o r t  o f  f i s s i l e  m a t e r i a l  s h a l l  be 
so designed and cons t ruc ted  and i t s  con ten ts  so l i m i t e d  t h a t  
i t  ,would be s u b c r i t i c a l  i f  i t  i s  assumed t h a t  wa te r  leaks  
i n t o  t h e  containment vessel ,  and: 

( a )  Water moderat ion o f  t he  con ten ts  occurs t o  t h e  most 
r e a c t i v e  c r e d i b l e  ex ten t  c o n s i s t e n t  w i t h  t h e  chemical 
and phys i ca l  f o rm  o f  i t s  contents.  

( b )  The containment vessel i s  f u l l y  r e f l e c t e d  on a l l  s ides  
by water. 

A package used f o r  t h e  t r a n s p o r t  o f  f i s s i l e  m a t e r i a l  s h a l l  be 
so designed and cons t ruc ted  and i t s  con ten ts  so l i m i t e d  t h a t  
i t  would be s u b c r i t i c a l  i f  i t  i s  assumed t h a t  any con ten ts  
o f  t h e  package t h a t  a re  l i q u i d  d u r i n g  normal t r a n s p o r t  leak 
ou t  o f  t h e  containment vessel, and t h a t  t h e  f i s s i l e  m a t e r i a l  
i s  then: 

( a )  I n  t h e  most r e a c t i v e  c r e d i b l e  c o n f i g u r a t i o n  c o n s i s t e n t  
w i t h  t h e  chemical and phys i ca l  form o f  t h e  m a t e r i a l .  
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(b) Moderated by wate r  ou t s i de  o f  t h e  containment vessel  t o  t h e  
most r e a c t i v e  c r e d i b l e  ex ten t .  

( c )  F u l l y  r e f l e c t e d  on a l l  s ides  by water. 

( 3 )  The Head o f  t h e  F i e l d  Organ iza t ion  o r  othe-r  des ignated o f f i c i a l  
may approve excep t ions  t o  t h e  requi rements o f  t h i s  s e c t i o n  where 
t h e  containment vessel  i nco rpo ra tes  spec ia l  des ign f ea tu res  t h a t  would 
p rec lude  leakage o f  l i q u i d s  i n  s p i t e  o f  any s i n g l e  packaging e r r o r ,  
and a p p r o p r i a t e  measures a re  taken be fo re  each shipment t o  v e r i f y  t h e  
leak  t i g h t n e s s  o f  each containment vessel .  

Eva1 u a t i o n  o f  a  S i n g l e  Package. 

( 1 )  The e f f e c t  o f  t h e  t r a n s p o r t  environment on t h e  s a f e t y  o f  any s i n g l e  
package o f  r a d i  o a c t i  ve m a t e r i  a1 s h a l l  be eva lua ted  as f o l  1  ows: 

( a )  The a b i l i t y  o f  a  package t o  w i t hs tand  c o n d i t i o n s  l i k e l y  t o  
occur  i n  normal t r a n s p o r t  s h a l l  be assessed by s u b j e c t i n g  a  s i n g l e  
package o f  s c a l e  model, by t e s t  o r  o t h e r  assessment, t o  t h e  normal 
c o n d i t i o n s  o f  t r a n s p o r t  as s p e c i f i e d  i n  paragraph 8e below. 

( b )  The e f f e c t  on a  package o f  c o n d i t i o n s  l i k e l y  t o  occur  i n  an 
acc iden t  s h a l l  be assessed by s u b j e c t i n g  a  sample package o r  sca le  
model, by t e s t  o r  o t h e r  assessment, t o  t h e  h y p o t h e t i c a l  acc iden t  
c o n d i t i o n s  as s p e c i f i e d  i n  paragraph 8 f  below. 

(2 )  Taking i n t o  account c o n t r o l s  t o  be exe rc i sed  by t h e  sh ipper ,  t h e  Head 
o f  t h e  F i e l d  O rgan i za t i on  o r  o t h e r  des igna ted  o f f i c i a l  may pe rm i t  t h e  
shipment t o  be eva lua ted  t o g e t h e r  w i t h  o r  w i t h o u t  t h e  t r a n s p o r t i n g  
v e h i c l e  f o r  t h e  purpose o f  one o r  more t e s t s .  

( 3 )  Normal c o n d i t i o n s  o f  t r a n s p o r t  and h y p o t h e t i c a l  acc iden t  cond i t i ons  
d i f f e r e n t  f rom those  s p e c i f i e d  i n  paragraph 8e and 8 f  below, may be 
approved by t h e  Head o f  t h e  F i e l d  O rgan i za t i on  o r  o t h e r  des ignated 
o f f i c i a l  i f  t h e  c o n t r o l s  proposed t o  be exe rc i sed  by t h e  sh ipper  
a r e  demonstrated t o  be adequate t o  assure t h e  s a f e t y  o f  t h e  shipment. 

e. Standards f o r  Normal Cond i t ions  o f  Transpor t  f o r  a  S i n g l e  Package. 

( 1 )  A package used f o r  t h e  shipment o f  f i s s i l e  m a t e r i a l  o r  more than  
Type A q u a n t i t y  o f  r a d i o a c t i v e  m a t e r i a l  s h a l l  be so designed and 
cons t ruc ted ,  and i t s  con ten ts  so l i m i t e d ,  t h a t  under t h e  normal 
c o n d i t i o n s  o f  t r a n s p o r t  s p e c i f i e d  i n  paragraph 11: 

( a )  There w i  11 be no r e l e a s e  o f  r a d i o a c t i v e  m a t e r i a l s  f rom t h e  
containment vessel .  
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(b )  The e f f e c t i v e n e s s  of t h e  packaging w i l l  n o t  be s u b s t a n t i a l l y  
reduced. 

( c )  There w i l l  be no m ix tu re  o f  gases o r  vapors i n  t h e  package 
t h a t  could,  through any c r e d i b l e  inc reases  o f  p ressure  o r  
an explos ion,  s i g n i f i c a n t l y  reduce t h e  e f fec t i veness  o f  
t h e  package. 

(d )  Rad ioac t i ve  contaminat ion o t h e  l i q u i d  o r  gaseous p r imary  f coo lan t  w i l l  no t  exceed 10- c u r i e s  o a c t i v i t y  o f  Group i 
r a d i o n u c l i d e s  pe r  m i l l i l i t e r ,  5 x 10-' c u r i e s  qf a c t i v i t y  o f  
Group I 1  r ad ionuc l i des  p e r  m i l l i l i t e r ,  3 x 10- c u r i e s  o f  
a c t i v i t y  of Group I I 1  and Group I V  r ad ionuc l  i des  pe r  
m i l l i l i t e r .  

( e )  There wi 11 be no l o s s  o f  coo lan t  o r  1 oss o f  ope ra t i on  o f  
any mechanical c o o l i n g  device. 

( 2 )  A package us'ed f o r  t h e  shipment o f  f i s s i l e  m a t e r i a l  s h a l l  be 
designed and const ructed,  and i t s  con ten ts  so l i m i t e d ,  t h a t  
under normal c o n d i t i o n s  o f  t r a n s p o r t  s p e c i f i e d  i n  paragraph 11, 
cons idered  i n d i v i d u a l l y :  

( a )  The package w i l l  be s u b c r i t i c q l .  

( b )  The geometr ic  fo rm o f  t h e  package con ten t s  would n o t  be 
subs t  a n t i  a1 l y  a1 tered. 

( c )  There w i l l  be no leakage o f  water  i n t o  t h e  containment 
vessel .  Th is  requirement need no t  be met i f ,  i n  t h e  
e v a l u a t i o n  o f  undamaged packages under paragraphs 8h, 
8 i ,  o r  8 j  below, i t has been assumed t h a t  moderat ion 
i s  p resen t  t o  such an e x t e n t  as t o  cause maximum 
r e a c t i v i t y  c o n s i s t e n t  w i t h  t h e  chemical and phys i ca l  
f orm o f  t h e  ma te r i  a1 . 

( d )  There w i l l  be no s u b s t a n t i a l  r e d u c t i o n  i n  t h e  e f f e c t i v e n e s s  
o f  t h e  packaging, i n c l u d i n g :  

1 Reduct ion by more than  5 percen t  i n  t h e  t o t a l  - 
e f f e c t i v e  volume o f  t h e  packaging on which nuc lear  
s a f e t y  i s  assessed. 

2 Reduct ion by more t han  5 percen t  i n  t h e  e f f e c t i v e  - 
spac ing  on which nuc lear  s a f e t y  i s  assessed between t h e  
c e n t e r  o f  t h e  containment vessel  and t h e  o u t e r  su r f ace  
o f  t h e  packaging. 

3 Occurrence o f  any ape r tu re  i n  t h e  o u t e r  su r f ace  o f  t h e  - 
packaging l a r g e  enough t o  pe rm i t  t h e  e n t r y  o f  a 4 - inch  
cube. 
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(3 )  A package used f o r  t h e  shipment o f  more than Type A q u a n t i t y  o f  
r a d i o a c t i v e  ma te r ia l  s h a l l  be so designed and constructed, and 
i t s  contents so l i m i t e d ,  t h a t  under normal cond i t i ons  o f  t ranspor t  
s p e c i f i e d  i n  paragraph 11 considered i n d i v i d u a l l y ,  t h e  containment 
vessel would not be vented d i r e c t l y  t o  t h e  atmosphere. 

f. Standards f o r  Hypothet ica l  Accident Condi t ions f o r  a  S ing le  Package. 

(1 )  A package used f o r  t h e  shipment o f  more than Type A q u a n t i t y  o f  
r a d i o a c t i v e  mater i  a1 s h a l l  be so designed and constructed and i t s  
contents so l i m i t e d  t h a t  i f  subjected t o  t h e  sequence o f  t he  hypo- 
t h e t i c a l  accident cond i t i ons  s p e c i f i e d  i n  paragraph 12, i t  w i l l  
meet t h e  f o l l o w i n g  cond i t ions :  

(a )  The reduc t i on  o f  s h i e l d i n g  would no t  be s u f f i c i e n t  t o  
increase the  ex terna l  r a d i a t i o n  dose r a t e  t o  more than 1000 
m i l l i r e m s  per  hour a t  3 f e e t  from t h e  ex terna l  sur face o f  t he  
package. 

(b )  No r a d i o a c t i v e  ma te r ia l  would be re leased from t h e  package 
except f o r  gases and contaminated coolant  con ta in ing  t o t a l  
r a d i o a c t i v i t y  exceeding ne i the r :  

1 0.1 percent o f  t he  t o t a l  r a d i o a c t i v i t y  o f  the  package - 
contents. 

2 0.01 c u r i e  o f  Group I rad ionuc l ides ,  0.5 c u r i e s  o f  - 
Group I 1  rad ionuc l ides ,  10 c u r i e s  o f  Group 111 and Group I V  
' radionucl ides, and 1000 cu r ies  o f  i n e r t  gases i r r e s p e c t i v e  o f  
t ranspor t  group. 

(2 )  A package used f o r  t he  shipment of f i s s i l e  ma te r i a l  s h a l l  be 
so designed and constructed, and i t s  contents so l i m i t e d ,  t h a t  
i f  subjected t o  t h e  sequence of t h e  hypo the t i ca l  acc ident  
cond i t ions  s p e c i f i e d  i n  paragraph 12, t h e  package would be 
s u b c r i t i c a l .  I n  determin ing whether t h i s  standard i s  sa t i s f i ed ,  
i t  s h a l l  be assumed t h a t :  

(a )  The f i s s i l e  m a t e r i a l  i s  i n  t h e  most r e a c t i v e  c r e d i b l e  
c o n f i g u r a t i o n  cons i s ten t  w i t h  t h e  damaged c o n d i t i o n  o f  t h e  
package and t h e  chemical and physical  form o f  t h e  contents. 

(b )  Water moderation occurs t o  t h e  most reac t  i ve c r e d i b l e  extent  
cons is ten t  w i t h  t h e  damaged cond i t i on  o f  t he  package and t h e  
chemical and phys ica l  form o f  t h e  contents. 

( c )  There i s  r e f l e c t i o n  by water on a l l  s ides and as c lose  as i s  
cons i s ten t  w i t h  t h e  damaged c o n d i t i o n  o f  t h e  package. 
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g.  Cr i t ica l i ty  Standards for  Packaging Fissi l e  Materials. The f i  s s i l e  
characteristics of each package and array of' packages shall be 
evaluated for  c , r i t i ca l i ty  and the assignment of the proper f i s s i l e  
Class I ,  11, or I .  The packaging standards of the Nuclear 
Regulatory Cornrnission (Reference Section 3a of t h i s  chapter) are  an 
acceptable set  of technical standards t o  ass i s t  t h i s  evaluation. 

9 .  Q U A L I T Y  ASSURANCE P R O C E D U R E S  FOR THE FABRICATION,  ASSEMBLY, A N D  TESTING 
OF OFFSITE SHIPPPING C O N T A I N E R S .  

a. Establishment and Maintenance of Procedures. Each f i e ld  organization 
shall require i t s  contractors t o  establish and t o  maintain a quality 
assurance program to: 

(1) Assure tha t  the requisite standards of quality are met in the 
. fabrication, assembly, and test ing of each package. 

(2)  Assure that  packages in use continue t o  meet the requisi te  
standards of qual i  ty. 

b. Elements of a Qual i ty  Assurance Program. For guidance in dev3loping 
a comprehensive quality assurance program, see the Code of Federal 
Regulations, T i t l e  10, Part 71,  Appendix E ,  "Quality Assurance 
Cri ter ia  for  Shipping Packages of Radioactive Materi a1 ." Reference 
should also be made t o  Chapter I1 of th i s  Order. The.contractorls 
programs shall consist of a formal system of procedural and  organi- 
zati  onal arrangements that :  

(1)  Require that  specific responsibi 1 i t i e s  be assigned t o  designated 
units (including those of the vendor, the fabricator,  and the 
contractor) for  assuring specified qual i t y  a t  a l l  stages of 
construction. 

(2 )  Designate codes, standards, and specifications fo r  materi a1 s ,  
equipment, methods of fabrication, tes t ing,  and performance. 

( 3 )  Provide fo r  quality control of materials, equipment, and 
services in instances where these have not already been 
established by existing standards and specifications. 

(4) Provide tha t  quality assurance records are maintained in an 
auditable f i l e  during the service l i f e  of the container. 

(5 )  Provide fo r  a qual i t y  control method of determining that 
packagings procured for  use from other sources, including 
contractors and subcontractors or from Nuclear Regulatory 
Commi-ssion licensees, meet the requirements of t h i s  
chapter. 
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( 6 )  Es tab l  i sh acceptance c r i t e r i a  i n  terms o f  measurable 
c h a r a c t e r i s t i c s  and t h e  e f f e c t s  o f  app rop r i a te  t e s t s  p r e s c r i b e d  . 
i n  paragraphs 11, 12, 14 and r e q u i r e d  i n  paragraph 8 ( c ) .  

( 7 )  Prov ide  f o r  a  program o f  r o u t i n e  maintenance i n s p e c t i o n  and, where 
' necessary, r e t e s t i n g  t o  assure t h a t  reusab le  con ta ine rs  con t i nue  t o  

meet t h e  a p p l i c a b l e  des ign standards. 

(8 )  Prov ide  f o r  r e q u i r e d  t r a i n i n g ,  t e s t i n g ,  and c e r t i f i c a t i o n  o f  
manufac tu r ing  and i n s p e c t i o n  personnel i n v o l v e d  i n  s p e c i a l  processes, 
such as we ld ing  and nondes t ruc t i ve  examinat ion, and f o r  t h e  r e q u i r e d  
c e r t i f i c a t i o n  o f  equipment and procedures used i n  t h e  performance of 
spec i  a1 processes. 

( 9 )  F i e l d  o rgan i za t i ons  p r o v i d e  f o r  a  p e r i o d i c  a u d i t  o f  t h e  c o n t r a c t o r s '  
programs and new packaging t o  assess e f f e c t i v e n e s s  o f  t h e  q u a l i t y  
assurance program. 

OPERATING PROCEDURES. 

a. Es tab l i shment  and Maintenance o f  Procedures. The sh ippe r  s h a l l  
e s t a b l i s h  and ma in ta in :  

(1) Opera t ing  procedures adequate t o  assure t h a t  t h e  de te rm ina t i ons  and 
c o n t r o l s  r e q u i r e d  by t h i s  s e c t i o n  a re  accomplished. 

(2)  Regular  and p e r i o d i c  i n s p e c t i o n  procedures adequate t o  assure t h a t  
t h e  procedures r e q u i r e d  by paragraph (1 )  above a r e  fol lowed. 

b. Assumptions as t o  Unknown P r o p e r t i e s .  When t h e  i s o t o p i c  abundance, 
mass, concen t ra t i on ,  degree o f  i r r a d i a t i o n ,  degree o f  moderat ion, o r  o the r  
p e r t i n e n t  p r o p e r t y  o f  f i s s i l e  m a t e r i a l  i n  any package i s  no t  known, t h e  
sh ippe r  s h a l l  package t h e  f i s s i l e  m a t e r i a l  as i f  t h e  unknown p r o p e r t i e s  
have such c r e d i b l e  va lues as w i l l  cause t h e  maximum nuc lea r  r e a c t i v i t y .  
Any s p e c i a l  i n s t r u c t i o n s  needed t o  s a f e l y  open t h e  package a r e  t o  be made 
a v a i l  a b l e  t o  t h e  consignee. 

c. P re l  i m i  na ry  Dete rmina t ions  . 
(1)  P r i o r  t o  t h e  f i r s t  use o f  any packaging f o r  t h e  shipment o f  more 

than  a  Type A q u a n t i t y  o f  r a d i o a c t i v e  m a t e r i a l  o r  f i s s i l e  ma te r i a l s ,  
such packaging s h a l l  be inspec ted  t o  a s c e r t a i n  t h a t , t h e r e  a r e  no 
cracks,  p inholes,  u n c o n t r o l l e d  voids,  o r  o t h e r  d e f e c t s  t h a t  cou ld  
s i g n i f i c a n t l y  reduce i t s  e f f ec t i veness .  

( 2 )  P r i o r  t o  t h e  f i r s t  use of any packaging f o r  t h e  shipment o f  more 
t h a n  a  Type A q u a n t i t y  o f  r a d i o a c t i v e  o r  f i s s i l e  m a t e r i a l s ,  where t h e  
maximum normal o p e r a t i n g  p ressure  w i l l  exceed 5  pounds p e r  square i n c h  
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gauge, the containment vessel shall be tested t o  assure tha t  
i t  wi 11 n o t  leak at  an integral pressure 50 percent higher 
than the maximum normal operating pressure. 

(3)  Packagi ng,shall be marked conspicuously and durably with i t s  
model number. Prior t o  applying the model number, an inspection 
shall be made t o  determine that  the packaging has been fabri-  
cated in accordance with the approved design. 

d. Routine Determinations. Prior t o  each use of a package for  shipment 
of radioactive or f i s s i l e  material, the shipper shall ascertain 
that  the package with i t s  contents-satisf  ies '  the appl icable require- 
ments of paragraph 8 i ncl udi ng deterrni nat i on that :  

(1)  The packaging has n o t  been significantly damaged. 

( 2 )  Any moderators and nonf i ss i l  e neutron absorbers, i f  required, 
are as  authorized. 

(3) The closure of the package and any sealing gaskets present are 
f r ee  from defects. 

(4)  Any valve through which primary coolant can flow i s  protected 
against tamperi ng. 

( 5 )  The internal gauge pressure of the package will not exceed, 
during the anticipated period of transport ,  the maximum normal 
operating pressure. 

(6) Contamination of the primary cool ant will not exceed, during 
the anticipated period of transport, the l imits  in paragraph 
8 e ( l )  ( d l  

e. Records. The shipper shall maintain for  2 years or more a record 
of each shipment of f i s s i l e  material and each shipment of amounts 
of radioactive material greater than Type A quantit ies in single 
packages, showing where applicable: 

(1) Identification of the packaging by model number and the number 
of the c e r t i f i c a t e  of compliance. 

( 2 )  Details of any significant defects in the packaging, with the 
means employed t o  repair the defects and prevent t h e i r  
recurrence. 

(3)  Volume and identification of cool ant. 

( 4 )  Type and quantity of material in each package, and the total  
quantity in each shipment. 
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(5) Fo r  each i t em o f  i r r a d i a t e d  f i s s i l e  ma te r i a l :  

( a )  I d e n t i f i c a t i o n  by model number. 

(b)  I r r a d i a t i o n  and decay h i s t o r y  t o  t h e  ex ten t  appropr ia te  t o  
demonstrate t h a t  i t s -  nuclear  and thermal c h a r a c t e r i s t i c s  
comply w i t h  approved condi t ions.  

( c )  Any abnormal o r  unusual c o n d i t i o n  re levan t  t o  r a d i a t i o n  
safety.  

( 6 )  Date o f  t h e  shipment. 

(7 )  For  F i s s i l e  Class 111, any spec ia l  c o n t r o l s  exercised. 

(8)  Name and address o f  t h e  transferee. 

(9)  Address t o  which shipment was made. 

(10) Resul ts  o f  t he  determinat ion requ i red  by paragraphs 10c and 10d 
above. 

f. Documentation o f  Technical Backup SuppoVt f o r  Spec i f i ca t i on ,  C e r t i f i e d ,  
and Exempt Packagings. Packagings t h a t  have been c e r t i f i e d  by the  
Department o f  Energy as meeting Department of-  Transpor ta t ion  regula- 
t i o n s  and packagings f o r  which s p e c i f i c a t i o n s  have been publ ished by 
t h e  Department o f  Transpor ta t ion  may be used by o ther  Department o f  
Energy shippers having a u t h o r i t y  t o  sh ip  r a d i o a c t i v e  o r  f i s s i l e  
mater ia ls .  I f  t h e  Nuclear Regulatory Commissi'on a l s o  c e r t i f i e s  t h a t  
t h e  standards o f  t h e  Code o f  Federal Regulat ions, T i t l e  10, Par t  71, 
l icensees can be l i s t e d  as users by t h e  Nuclear Regulatory Commission 
and ship i n  t h e  packagings t o  e i t h e r  Department o f  Energy con t rac to rs  
o r  t o  o t h e r  l icensees. Therefore, i t  i s  essen t i a l  t h a t  t echn ica l  
i n fo rma t ion  and l i m i t s  p e r t i n e n t  t o  t h e  cons t ruc t i on  and use o f  
these packagings be a v a i l a b l e  t o  a l l  p o t e n t i a l  users. The f o l l o w i n g  
are  requirements t o  meet these ob jec t i ves :  

(1) Heads o f  F i e l d  Organizat ions s h a l l  r e q u i r e  con t rac to rs  under 
t h e i r  j u r i s d i c t i o n  t o  prepare a  d i s t r i b u t a b l e  document f o r  
each new s p e c i f i c a t i o n  o r  c e r t i f i e d  packaging designed, 
developed, and f a b r i c a t e d  f o r  o f f s i t e  shipment o f  f i s s i l e  and 
o the r  r a d i o a c t i v e  ma te r ia l s  i n  q u a n t i t i e s  exceeding Type A. 
Obsolete packagings no longer i n  use and conta iners  used f o r  
o n s i t e  movement o f  ma te r i a l s  are not  sub jec t  t o  these documen- 
t a t i o n  requirements unless they are  reac t iva ted ,  a1 tered, o r  
requested f o r  use i n  o f f s i t e  shipments. I n  such instances, 
t h e  pa r t y  o r  p a r t i e s  r e q u i r i n g  r e a c t i v a t i o n  o r  a1 t e r a t i o n s  
s h a l l  prepare o r  have prepared t h e  appropr ia te  document. 

(2) Each documeni s h a l l  provide, as a  minimum, t h e  i n fo rma t ion  
below ( f o l l o w i n g  t h e  format i n  t h e  Code o f  Federal Regula- 
t i o n s ,  T i t l e  10, Pa r t  71.21-24 f o r  guidance as appropr ia te ) :  
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(a )  A complete phys ica l  and t e c h n i c a l  d e s c r i p t i o n  o f  t h e  
package. 

( b )  A s a f e t y  a n a l y s i s  r e p o r t  f o r  packaging i n c l u d i n g  
cons ide ra t i ons  f o r  meet ing t h e  requirement f o r  packaging 
and t r a n s p o r t  sa fe ty ,  nuc lea r  c r i t i c a l i t y  sa fe ty ,  and 
r a d i o l o g i c a l  sa fe ty ,  Type 0  packaging should meet t h e  
Type 0  hypo the t i ca l  acc iden t  t e s t  condi  t i  ons. 

( c )  Design and devel opment i nforri lat i on i n c l  u d i  ng p e r t  i nent  
data,  a n a l y t i c a l  methods, and t h e  r e s u l t s  o f  t h e  pre-  
s c r i  bed t e s t s .  

(d )  Tables, graphs, drawings, p i c t u r e s ,  and t e c h n i c a l  
re fe rences  as requ i red  t o  g i v e  a  c l e a r  t rea tment  o f  t h e  
sub jec t .  

g. N o t i f i c a t i o n  Procedures f o r  Shipment and Nonreceipt  o f  Rad ioac t i ve  
Ma te r i a l s .  To reduce t o  a  m i  nimum t h e  number o f  shipments t h a t  must 
u l t i m a t e l y  be cons idered l o s t ,  t h e  f o l l o w i n g  procedures s h a l l  be 
imp1 emented: 

P r i o r  t o  each shipment o f  f i s s i l e  r a d i o a c t i v e  ma te r i a l s ,  o r  
shipments o f  more t han  Type A q u a n t i t y  o f  r a d i o a c t i v e  m a t e r i a l ,  
t h e  sh ipper  s h a l l  n o t i f y  t h e  consignee o f  t h e  dates o f  t h e  
shipment and o f  expected a r r i v a l .  The sh ippe r  s h a l l  a l s o  
n o t i f y  each consignee o f  any spec ia l  l o a d i n g  o r  un load ing  
i n s t r u c t i o n s  p r i o r  t o  h i s  f i r s t  shipment. 

The consignee s h a l l  be requested t o  n o t i f y  t h e  sh ippe r  
immediate ly  a t  t h e  end o f  4  days a f t e r  t h e  es t imated  a r r i v a l  
da te  i f  t h e  shipment has no t  been received.  Prompt n o t i f i -  
c a t i o n  by te lephone o r  t e l ' e t ype  should be f o l l o w e d  by r e c e i p t e d  
r e g i s t e r e d  ma i l  t o  p rov ide  a  w r i t t e n  no t i ce .  

Los t ,  strayed, o r  s t o l e n  shipments t h a t  a re  no t  recovered o r  
accounted f o r  s h a l l  be repo r ted  t o  t h e  f i e l d  o f f i c e  t ranspor -  
t a t i o n  o f f i c e r  as an unusual occurrence. The cognizant  f i e l d  
o r g a n i z a t i o n  head s h a l l  determine i f  an i n v e s t i g a t i o n  i s  
warranted and adv ise  t h e  Opera t iona l  and Environmental  Sa fe t y  
D i v i s i o n  o f  h i s  o r  h e r  dec i s i on  a t  t h e  t i m e  o f  t h e  unusual 
occurrence repo r t .  

F o r  a l l  r a d i o a c t i v e  m a t e r i a l  shipments, Type A, Type 0, low 
s p e c i f i c  a c t i v i t y ,  every th ing,  a  r e t u r n  r e c e i p t  s h a l l  be 
requested. The sh ipper  s h a l l  f o l l o w  up on t h e  shipment s t a t u s  
i f  t h e  r e t u r n  r e c e i p t  i s  n o t  r ece i ved  w i t h i n  one month. 

11. NORMAL CONDITIONS OF TRANSPORT. Each o f  t h e  f o l l o w i n g  normal c o n d i t i o n s  
o f  t r a n s p o r t  i s  t o  be a p p l i e d  separa te ly  t o  determine i t s  e f f e c t  on a  

'... package. 
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Heat. D i r e c t  s u n l i g h t  a t  an ambient temperature o f  130 degrees 
Fahrenheit  i n  s t i l l  a i r .  

Cold. An ambient temperature o f  -40 degrees Fahrenheit  i n  s t i l  
and shade. 

Pressure. Atmospheric pressure o f  0.5 t imes standard atmospher 
pressure. 

1  a i r  

i c 

V ibra t ion .  V i b r a t i o n  i s  normal ly  i n c i d e n t  t o  t ranspor t .  

Water Spray. A  water spray s u f f i c i e n t l y  heavy t o  keep t h e  e n t i r e  
exposed sur face o f  t h e  package except t h e  bottom cont inuous ly  wet 
du r ing  a  pe r iod  o f  30 minutes. 

Free Drop. Between 1-112 and 2-112 hours a f t e r  t h e  conclus ion o f  t he  
water spray t e s t ,  a  f r e e  drop through the  d is tance s p e c i f i e d  below onto a  
f l a t  e s s e n t i a l l y  uny ie ld ing  h o r i z o n t a l  surface, s t r i k i n g  t h e  sur face i n  a 
p o s i t i o n  f o r  which maximum damage i s  expected. 

Free Fa1 1  Distance 

Package Weight (pounds) Distance ( f e e t )  

Less than 10,000 4 

More than 30,000 1 

Corner Drop. A f r e e  drop onto each corner  o f  t he  package i n  succession 
o r  i n  t h e  case o f  a  c y l i n d r i c a l  package, onto each qua r te r  o f  each r i m ,  
f rom - a  he igh t  o f  1 f o o t  onto a  f l a t  e s s e n t i a l l y  uny ie ld ing  h o r i z o n t a l  
surface. Th is  t e s t  app l ies  on ly  t o  packages which are  cons t ruc ted  p r i m a r i l y  
o f  wood o r  f iberboard ,  and do not  exceed 110 pounds gross weight, and t o  a l l  
F i s s i l e  Class I I packages. 

Penetrat ion.  Impact o f  t he  hemispherical  end o f  a  v e r t i c a l  s tee l  c y l i n d e r  
1-114 inches i n  diameter and we igh t ing  13 pounds, dropped from a  he igh t  of 
40 inches onto t h e  exposed sur face o f - t h e  package which i s  expected t o  be 
more vu lnerab le  t o  puncture. The l ong  a x i s  o f  t h e  c y l i n d e r  s h a l l  be 
perpendicular  t o  t h e  package surface. 

Compression. For packages not  exceeding 10,000 pounds i n  weight, a  
compressive load equal t o  e i t h e r  5 t imes the  weight o f  t he  package o r  2  
pounds per  square i nch  m u l t i p l i e d  by t h e  maximum ho r i zon ta l  cross sec t ion  
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of the package, whichever i s  greater; The load shall be applied 
during a  period of 24 hours, uniformly against the top 'and bottom of 
the package in the position in which the package would  normally be 
transported. 

12 .  HYPOTHETICAL A C C I D E N T  CONDITIONS. The following hypothetical accident 
t e s t  conditions are to  be applied sequentially, in the order indicated, 
t o  determine the i r  cumulative effect on a  package or array of packages: 

a. Free Drop. A f ree  drop through a  distance of 30 fee t  onto a  f l a t  
essentially unyielding horizontal surface, s t r iking the surface in a  
position for  which maximum damage i s  expected. 

b. Puncture. A f ree  drop through a  distance of 40 inches s t r iking in 
a  position for  which maximum damage i s  expected, the top end of a 
vertical  cyl i  ndrical mi ld steel bar mounted on an essenti a1 ly 
unyielding horizontal surface. The bar shall be 6 inches in diameter, 
with the top horizontal and i t s  edge rounded t o  a  radius of not more 
than 1/4 inch, and  of such length as to  cause maximum damage t o  the 
package, b u t  not less  t h a n  8  inches long. The long axis of the bar 
shall be perpendicular t o  the unyielding horizontal surface. 

c. Thermal. Exposure t o  a  thermal t e s t  in which the heat input t o  the 
package i s  not less  that  tha t  which would resul t  from exposure of 
the whole package t o  a radiation environment of 1475 degrees 
Fahrenheit fo r  30 minutes with an emissivity coefficient of 0.9, 
assuming the surfaces of the package have an absorption coefficient 
of 0.8. The package shall not be cooled a r t i f i c i a l l y  until 3  hours 
a f t e r  the t e s t  period unless i t  can be shown tha t  the temperature on 
the inside of the package has begun to  f a l l  in less  than 3 hours. 

d. Water Immersion ( f i s s i l e  material packages only). Immersion in 
water t o  the extent that a l l  portions of the packaqe t o  be tested 
are under a t  leas t  3  fee t  of water for  a  period of-not less  than 8 
hours. 

13. TRANSPORT G R O U P I N G  OF RADIONUCLIDES. These groupings shall be in 
accordance with the Code of Federal Regulations, T i t l e  49, Part 173.390. 

14. TESTS FOR SPECIAL FORM MATERIAL. 

a. Free Drop. A f ree  drop through a  distance of 30 fee t  onto a  f l a t  
essent ial ly  unyielding horizontal surface, s t r iking the surface in 
such a  position as to  suffer  maximum damage. 

b. Percussion. Impact of the f l a t  c i rcular  end of a  1  inch diameter 
steel rod weighing 3 pounds, dropped through a  distance of 40 
inches. The capsule or material shall be placed on a  sheet of 
lead, of hardness number 3.5 t o  4.5 on the Vickers scale, and not 
more than 1 inch thick, supported by a  smooth essentially 
unyielding surface. 
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c. Heating. Heating in a i r  t o  a. temperature of 1475 degrees Fahrenheit and 
remai ning a t  tha t  ternperature f o r  a period of 10 minutes. 

d. Irnmersion. Immersion f o r  24 hours in 
water shal l  be a pH6 - pH8 with a rnax 
per cent irnet er .  

water a t  room 
i m u ~ n  conduct i v 

temperature. The 
i t y  of 10 micromhos 
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CHAPTER V 

SAFETY OF NUCLEAR FACILITIES 

1. PURPOSE. Th is  chapter  es tab l  i shes sa fe ty  procedures and requ i  rements f o r  
iiXT%F f a c i l i t i e s  t o  assure: 

a. That nuc lear  f a c i l  i t i e s  a re  s i t ed ,  designed, const ructed,  mod i f ied ,  
operated, maintained, and decommissioned i n  accordance w i t h  general  l y  
uni form standards, guides, and codes which a re  c o n s i s t e n t  w i t h  those 
app l i ed  t o  comparable l i censed  nuc lear  f a c i l i t i e s .  

b. That r a d i o a c t i v e  and f i s s i o n a b l e  ma te r i a l  s  are produced, processed, 
stored, t rans fe r red ,  o r  handled i n  such a  manner t h a t  the p robab i l  i t y  
o f  an acc ident  i s  acceptably low. 

c. That an environmental p ro tec t i on ,  safety ,  and h e a l t h  p r o t e c t i o n  progrzm 
i s  es tab l i shed  i n  accordance w i t h  the  requirements s t i p u l a t e d  i n  para- 
graphs 6 through 11 o f  t h i s  chapter. 

d. That environmental p ro tec t i on ,  sa fe ty ,  and h e a l t h  p r o t e c t i o n  mat te rs  
are comprehensively addressed and rece ive  an o b j e c t i v e  review w i t h  a l l  
i d e n t i f i a b l e  r i s k s  reduced t o  acceptably low l e v e l s ,  and t h a t  management 
au tho r i za t i on  o f  the opera t ion  i s  documented. 

e. That cons idera t ion  i s  g i ven  t o  a l l  p o t e n t i a l  c r i t i c a l  i t y  hazards associ-  
ated w i t h  f i s s i o n a b l e  m a t e r i a l  operat ions ou t s i de  nuc lear  reac to rs .  

f. The p r o t e c t i o n  o f  Government p roper ty  and essen t i a l  operat ions from the 
e f fec ts  o f  p o t e n t i a l  accidents.  

SCOPE. Th is  chapter  app l i es  t o  Headquarters and f i e l d  o rgan iza t ions ,  
Department o f  Energy con t rac to rs ,  and Government-owned l a b o r a t o r i e s  and non- 
r e a c t o r  nuc lear  f a c i l i t i e s .  The requirements o f  t h i s  chapter  s h a l l  be app l ied  
t o  the design, cons t ruc t ion ,  maintenance, operat lon, and decommissioning of a  
g iven f a c i l i t y  w i t h  due cons idera t ion  t o  the  degree o f  r i s k  t h a t  f a c i l i t y  
presents t o  employees, t h e  pub l i c ,  and the  environment. Acce le ra to r  and 
nuc lear  r eac to r  f a c i l i t i e s  and t h e i r  opera t ion  a re  n o t  inc luded  i n  t h i s  
chapter, b u t  a re  covered by o t h e r  Environmental, Safety,  and Hea l th  Orders, 
as appropr ia te .  
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4. DEFINITIONS. 

a. Cri t ical  Mass. The smallest mass of f iss ionable material t h a t  w i l l  
support a self-sustaining chain reaction under specified conditions. 

b. Fissionable Material s. Nuclides capable of sustaining a neutron induced 
f iss ion chain reaction, e.g., uranium 233, uranium 235, plutonium 239, 
plutonium 238, plutonium 241, neptunium 237, americium 241 and curium 
244. (Additional fissionable nuclides shall be included as s igni f icant  
quant i t ies  become avail able. ) 

c. Fissionable Material s Handler. An  individual of f ic ia l  ly designated by 
management to manipul a t e  or Eandle s igni f icant  quantities of materi a1 s ;  
or m i n i p u l  a t e  the control s of equi pineit used to  'produce, process, t ransfer ,  
s tore ,  o r  package s ignif icant  quant i t ies  of such materials. 

d. Su ervisor.  An individual o f f i c i a l ly  designated by management to d i r ec t  
*ties of operators or  fissionable.materia1 s hand1 e r s  and to  
supervise the operation of equipment tha t  handles, produces, processes, 
stores,  packages, or uses radioactive material or s igni f icant  quant i t ies  
of fissionable material s .  

e. Nuclear Cr i t ica l i ty .  A self-sustaining chain reaction, i .e., the s t a t e  
i n  which the effect ive neutron multiplication constant of a system 
of fissionable material equals or exceeds unity. 

f .  Nuclear Cri t ical  i ty Safety. Prevention or termination of inadvertent 
nuclear c r i t i c a l i t y ,  mi t igat ion of consequences, and protection against 
injury or  damage due to  an accidental nuclear c r i t i c a l  i ty. 

g. Nuclear Facil i ty. A fac i l  i ty whose operations involve radioactive 
materials i n  such form and quantity t h a t  a s igni f icant  nuclear hazard 
potential ly exi s t s  to the empl oyees and the general pub1 i c .  Incl uded, 
are  f a c i l i t i e s  tha t  (1) produce, process, or  s tore  radioactive l iquid or 
solid waste, f iss ionable materials, o r  tritium; (2) conduct separations 
operations; (3 )  conduct i r radiated material s inspection, fuel fabrication, 
decontamination, or  recovery operations; ( 4 )  conduct fuel enrichment 
operations. Incidental use of radioactive material s i n  a faci l  i ty 
operation (e.g., check sources, radioactive sources, and X-ray machines) 
does not necessarily require the f a c i l i t y  t o  be included i n  t h i s  defini-  
tion. Accelerators and reactors and t h e i r  operations a re  not included. 

h. Operational Safety Requirements. Those requirements which define the 
conditions, safe  boundaries, and bases thereof, and management control 
required to assure the safe operation of a nuclear f ac i l i t y .  
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Operator. An i n d i v i d u a l  designated 'by management t o  per form opera t ions  
o r  conduct a c t i v i t i e s  w i t h  r a d i o a c t i v e  m a t e r i a l s  a t  a  nuc lear  f a c i l i t y .  

Safe ty  Analys is .  A documented process t o  systemat icai  :J  i d e n t i f y  t h e  
hazards o f  a  Department o f  Energy operat ion,  t o  descr ibe and analyze 
the  adequacy o f  the  measures taken t o  e l im ina te ,  c o n t r o l ,  o r  m i t i g a t e  
i d e n t i f i e d  hazards, and t o  analyze and eval ua te  p o t e n t i a l  acc idents  and 
t h e i r  associated r i s k s .  

Sa fe ty  Guides. Documents des'ignated o r  recognized as an acceptable bas is  
f o r  nuclear  c r i t i c a l  i t y  s a f e t y  evaluat ions.  The guides a re  used as a ids  
by Department o f  Energy f i e l d  o rgan iza t i ons  when suggest ing acceptable 
sa fe ty  p rac t i ces ,  and i n c l  ude mate r i  a1 devel oped by Department o f  Energy 
cont rac tors ,  p ro fess iona l  soc ie t i es ,  i n d u s t r i a l  o rgan iza t ions ,  and 
f o r e i g n  atomic energy i n d u s t r i e s .  

Safe Mass. That mass o f  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  cou ld  reasonably be expected t o  be exposed, 
i n c l  uding processing, hand1 ing, s t o r i n g ,  and procedural u n c e r t a i n t i e s .  

S i g n i f i c a n t  Mod i f i ca t i on .  A change t o  the  nuc lear  f a c i l  i ty t h a t  i nvo lves  
an unreviewed s a f e t y  quest ion, as de f ined  below. 

Signf  f i c a n t  Q u a n t i t i e s .  A mass o f  f i s s i o n a b l e  m a t e r i a l  s  g r e a t e r  than 
a  sa fe  mass, a s  de f ined  above. 

Risk. A q u a n t i t a t i v e  o r  qua1 i t a t i v e  expression o f  poss ib le  l o s s  which - 
considers bo th  t h e  p r o b a b i l i t y  t h a t  a  hazard w i l l  cause harm and t h e  
consequences o f  t h a t  event. 

Undue Risk. A l e v e l  o f  i d e n t i f i a b l e  r i s k  which i s  unacceptable t o  t h e  
Department. 

Unreviewed Safe ty  Quest ion. A proposed change, t e s t ,  o r  experiment i s  
an unreviewed s a f e t y  quest ion  i f :  

(1) The p robab i l  i ty o f  occurrence o r  t h e  consequence o f  an acc ident '  o r  
ma1 f u n c t i o n  o f  equipment impor tant  t o  sa fe ty ,  p rev ious l y  reviewed by 
the  Department w i l l  be s i g n i f i c a n t l y  increased, o r  

( 2 )  A p o s s i b i l i t y  f o r  an acc ident  o r  mal func t ion  o f  a  d i f f e r e n t  t ype  
than p rev ious l y  reviewed by t h e  Department w i l l  be c reated which 
coul d  resu l  t i n  s i g n i f i c a n t  safety consequences. 

Unusual Occurrence. See DOE 5484.2, UNUSUAL OCCURRENCE REPORTING SYSTEM. 
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s. Verification of Training and Retraining. The confirmation by an audi table 
record of the experience, education, medical conditions, t ra in ing ,  and 
test ing pertinent to  the candidate's specif ic  job assignment and responsi- 
bil i  t i es ;  This record shoul d show t h a t  a1 1 appl icabl e requi rements of 
paragraph 8 ,  are  met. 

RESPONSIBILITIES AND AUTHORITIES. 

a. Program Secretarial  Officers,  o r  t h e i r  designees, perform the fol 1 owing 
-functions fo r  nuclear f a c i l i t i e s  under t h e i r  program responsibi l i ty:  

Assume 1 ine management responsibil i ty  fo r  nuclear fac i l  i  ty safety.  

Provide fo r  independent review and assessment of nuclear fac i l  i ty 
a c t i v i t i e s  i n  t he i r  program organizations and the f i e l  d o f f i ces  to 
assure tha t  they a re  accomplished i n  consonance w i t h  the need f o r  
protecting the environment, safety,  and health of DOE and DOE 
contractor employees, and the pub1 ic .  

Assure tha t  the construction and i n i t i a l  s tar tup of high hazard ( a s  
defined i n  DOE 5481.1A) f a c i l i t i e s  and any subsequent modifications 
involving a h i g h  hazard to  a fac i l  i t y  wili not c rea te  undue environ- 
mental protection, safety,  or  health protection r i sks  by: 

( a )  Assuring tha t  an acceptable safety review has been made 
and documented by the appropriate f i e l d  organization. 

( b )  Determining tha t  such independent safety reviews indicate tha t  
an adequate degree of protection of health and safety ex i s t .  

Transmit the resu l t s  of the actions taken under subparagraphs ( 2 )  
and ( 3 ) ,  above, to  the responsible f i e l  d organizations w i t h  any 
necessary o r  appropriate instruct ions as to subsequent action t o  be 
taken w i t h  a copy to  the Office of Nuclear Safety. 

Submit to  higher management for  action, any disagreement w i t h  
recommendations made during safety reviews tha t  cannot be resolved. 

Provide assistance and guidance to  f i e l d  organizations i n  the 
performance of safety reviews, apprai sal s,  and the preparation of 
safety analysis reports. 

Recommend additions o r  revisions to  nuclear safety standards, 
guides, and codes to  the Office of Nuclear Safety. 
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(8) Perform program reviews and assessments t o  assure compliance o f  
f i  el d organizations w i  t h  subparagraph 5( e) be1 ow. I n  the execution 
of thi s responsibil i t y ,  maximum use should be made of  the appraisal s 
performed by the Office of Nuclear Safety. 

(9) Assure the safe operation of nuclear faci l i t ies  by: 

( a )  Directing the responsible fiel d organization t o  require rnodi- 
fication of equipment, procedures, or practices t o  assure safe 
operation. 

( b )  Taking other actions t o  assure the implementation of this 
chapter, including directing the fie1 d organization t o  curtail 
or suspend the operation of their nuclear faci l i t ies  when 
necessary. 

( c )  Taking other actions as deemed appropriate. 

(10) Provide t o  the Deputy Assistant Secretary for Environment, Safety, 
and Health (EP-30) a copy of directions given under subparagraph 
(91, above. 

(11) Include, in- 1 ong-range program objectives and pl ans, the requirements 
to  assure safe operation. 

(12). Assure t h a t  program budgets provide adequate funds for health and 
safety requirements during a1 1 phases of facil i t y  1 i fe. 

(13) Consider nuclear facil i ty safety factors in connection with review 
and approval of designs, program and project proposals, and other 
proposal s requi ri ng Headquarters action. 

(14 )  Obtain special technical assistance as needed in performance of  
assigned functions when the expertise i s  n o t  available i n  the 
office in need of assistance. 

(15) Transmit to cognizant f iel  d organizations proposed new safety 
requirements. Upon consideration of fiel d organization assessments 
of such requirements and EP-30 comments, provide final approval. 

(16) Review and approve the field office designation of nuclear facil i -  
t ies  after considering comments recieved from the Assistant Secretary, 
Environmental Protection, Safety, and Emergency Preparedness (EP-1) . 
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(1) Provides the Sxretary w i t h  an independent safety overview and 
assessment of the operation a t  DOE-owned nuclear faci l i t ies .  

( 2 )  Establ i shes priorities for conducting safety appraisal s of  programs 
in conjunction wi t h  program Secretari a1 Officers and Operations 
Office Managers. 

(3)  Assures t h a t  nuclear faci l i t ies  projects are consistent w i t h  DOE 
nuclear safety pol icy. 

( 4 )  Overviews and appraises b o t h  the line and independent nuclear safety 
activities of the cognizant Secretarial Officers and the Operations 
Office Managers t o  assure that DOE nuclear projects are accomplished 
i n  consonance with a need for protecting the safety and health of 
DOE and DOE contractor employees, and the public. Specific emphasis 
will be pl  xed  on training programs t o  assure t h a t  they include 
requi rements necessary t o  achieve the goal of we1 1 -trained operators. 

( 5 )  Conducts app~aisal w i t h  teams which are augmented with experts from 
other DOE organizations. 

(6) Provides nuclear safety expertise t o  assi s t  other Headquarters 
and fie1 d organizations. 

(7) Develops and maintains generic qua1 i fication and training standards 
for operators. 

(8) Assures that responsible EP personnel are proficient in the opera- 
tions personnel training area, i ncl udi ng diverse expertise so t h a t  
important  areas rela40d t o  nuclear safety are covered. 

(9) Collects new safety requirements applicable t o  licensed nuclear 
facil i t ies and consul ts  w i t h  the cognizant program Secretarial 
Officer t o  make a prel i m i  nary eval uati on t o  determine their potenti a1 
appl icabil i ty  t o  DOE nuclear faci 1 i t ies  and: 

( a )  Evaluates field office assessments and program Secretarial 
Office d i  sp~s i t ion  of newly proposed requirements and considers 
the requirem~nts for inclusion i n  DOE Orders, as appropriate. 

( b )  Maintains a summary of the consideration and disposition given 
by the Department t o  each of the newly proposed requirements 
for nuclear facil i ties. 

NOTE: The above process f o r  implementing newly proposed environ- 
mental protection, safety, and heal t h  requirements into DOE 
orders, policies, or directives does n o t  relieve the line 
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program organization from i t s  respons ib i l i ty  t o  assure  t h a t  
new environmental protect ion,  s a f e ty ,  and heal t h  requi rements 
a r e  considered and applied as  necessary t o  t h e i r  f a c i l  i t i e s .  

c. The Deputy Assis tant  Secretary f o r  Naval Reactors. 

Directs  a program f o r  assuring environmental protect ion,  sa fe ty ,  and 
health protection a t  supporti'ng contractor  f a c i l i t i e s  f o r  t he  Naval 
Reactors program and f u l f i l  1 s the  responsibil  i t i e s  described f o r  
Heads of F i  el d Organi z a t i  ons under subparagraph 5d, be1 ow, f o r  the 
Schenectady and P i  t tsburgh Naval Reactors Offices. 

Fu l f i l  1 s the  responsibil  i t i e s  of t h i s  chapter and DOE 5482. l A ,  
ENVIRONMENTAL PROTECTION, SAFETY, AND HEALTH PROTECTION APPRAISAL 
PROGRAM, f o r  c r i t i c a l i t y  confrol and nuclear f ac i l  ty  sa fe ty  overview, 
assessments, and appai sal  s f o r  nuclear f a c i l  i t ies under the  cogni- 
zance of the  Deputy Assis tant  Secretary f o r  Naval Reactors. 

Shall be exempt from the requirement t o  submit copies of correspond- 
ence, repor t s ,  and documents, a s  provided elsewhere in t h i s  chapter,  
t o  the  Deputy Ass i s tan t  Secretary f o r  Environment, Safety ,  and 
Heal th. 

d. Heads of Fie1 d Organi zat ions  shal l  , f o r  nuclear f ac i l  i  t i e s  and operations 
under- t h e i r  ju r i sd ic t ion :  

Assume 1 i n e  management responsi b i l  i t y  f o r  t he  safe ty  of assigned 
nuclear f ac i l  i t i e s .  

Assure adequate consideration f o r ,  and take act ion on, environmental 
protect ion,  s a f e ty ,  and health protection matters during s i t i n g ,  
design, const ruct ion,  operation,  maintenance, modification,  deact i -  
vation,  decontamination, and decommissioning. 

Require preparation of safe ty  analyses incl  udi ng nucl ea r  c r i t i c a l  i ty  
safe ty  evaluation.  In preparing sa fe ty  analyses f o r  f a c i l i t i e s  
under t h i s  chapter ,  consideration should be given t o  the appropriate 
NRC Division 3 Regulatory Guides (e.g., 3.5, 3.15, 3.25, 3.26, 3.33, 
3.34, 3.35, 3.39, 3.44). 

Require preparation o f ,  and approve, f a c i l  i t y  Operational Safety 
Requirements and changes thereto .  

Authorize operation of a new nuclear f a c i l i t y  a f t e r  assuring t h a t  
adequate consideration has been given t o  a1 1 hazards including 
nuclear c r i t i c a l i t y  sa fe ty ,  and determining by reviewing sa fe ty  
analyses and Operational Safety Requirements t h a t  i t s  operation 
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will not create  undue environmental protection, safety,  and health 
protection r isks .  

(6 )  Authorize a c t i v i t i e s ,  operations, and modi f icat ions tha t  change the 
Operational Safety Requirements or involve an unreviewed safety 
question only a f t e r  assuring that :  

( a )  The contractor has performed and documented a safety review of 
each proposed change or each unreviewed safety question. 

( b )  An independent safety review has been performed and documented 
to .  assure tha t  continued operation i s  acceptable f o r  envi ron- 
mental protection, safety,  and heal t h  protection. 

( 7 )  Take such action as may be appropriate t o  assure implementation of 
t h i s  chapter, including curtailment and suspension of operations 
when, i n  t h e i r  opinion, such operation would r e su l t  i n  an undue 
environmental protection, safety,  and health protection r isk.  

(8)  Assure implementation by Department of Energy contractors and 
subcontractors of the requirements s e t  for th in paragraph 6 through 
11 of t h i s  chapter, and provide advisory services t o  Department of 
Energy contractor and subcontractors on matters dealing with nuclear 
faci 1 i t i e s ,  environmental protection, safety,  and heal t h  protection 
policies;  standards, codes, guides and procedures, including the 
requirements of t h i s  chapter. 

(9) Require tha t  contractors having s igni f icant  quant i t ies  of 'mater ia l :  

( a )  Prepare and u t i l i z e  writ ten procedures f o r  the handling of 
fi.ssionab1 e material s ,  i ncl uding storage, t ransfer ,  and 
processi ng. 

(b) Establish and maintain su i tab le  management review and audi t  
systems and c l ea r  l i nes  of responsibi l i ty  f o r  nuclear c r i t i -  
cal i ty safety w i t h i n  t h e i r  organizations. These systems 
shall include provisions f o r  contractor internal review of 
operations fo r  nuclear c r i t i c a l  i ty safety.  

( c )  Devel op, establ i sh, and maintain t ra ining programs and 
empl oyee indoctrination or instruct ion which w i  1 1 promote an 
awareness of the r isks  involved and a level of proficiency 
consistent w i t h  assigned tasks. 

( d l .  Develop emergency plans to handle potential accidents, incl ud- 
ing compl e t e  medical support of i r radiated or contaminated 
peopl e. 
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(10 )  Assume t h e  establishrwrit  of an unusual occurrence i n v e s t i g a t i o n  
and repor t ing  system i n  accordance w i  t h  DOE 5484.1 and DOE 5484.2. 

(11) Assist i n  the review and devel opment of environmental p r o t e c t i o n ,  
s a f e t y ,  and hea l th  p ro tec t ion  codes, s tandards ,  and guides. 

( 12) Conduct appra isa l  s i n accordance w i  t h  DOE 5482.lA. 

(13)  Review newls proposed s a f e t y  requi rements and determine appl ica-  
b i l  i t y  t o  s p e c i f i c  f a c i l i t i e s  and submit assessments of such 
proposed requirements t o  the  cognizant  program S e c r e t a r i a l  Of f i ce r .  

(14)  I d e n t i f y  those f a c i l i t i e s  on h i s  o r  her s i t e ( s )  which a r e  designated 
t o  be nuclear  ' .;il i t ies and submit t o  the cognizant  program 
S e c r e t a r i a l  Of f i ce r  f o r  approval.  

6. BASIC REQUIREMENTSo The  environmental p ro tec t ion ,  s a f e t y ,  and heal t h  protec-  
t i o n  program f o r  nuclear  f a c i l  i t ies  s h a l l  , include the f o l l  owing: 

a. An independent s a f e t y  a n a l y s i s  review process which inc ludes  a formal 
documented system f o r  t h e  i d e n t i f i c a t i o n  and con t ro l  of risks through 
prepara t ion ,  independent review, and approval o f  s a f e t y  analyses .  

b. Administrat ive and procedural cont ro l  s t h a t  del i n e a t e  (1) responsib i l  i t ies 
and methods f o r  s a f e  opera t ion  under normal and emergency cond i t ions ,  and 
( 2 )  a system of conf igura t ion  cont ro l  t h a t  reqlri res independent s a f e t y  
review and approval of  a l l  changes to components, equipment, procedures 
and systems requi red  f o r  f a c i l i t y  s a f e t y .  

c .  A documented t r a i n i n g  program f o r  personnel involved i n  opera t ing  
nuclear  f a c i l  i t ies  which meets t h e  requirements spec i f i ed  on page V-13, 
paragraph 8. 

d. Operational Safe ty  Requirements s e t t i n g  f o r t h ,  i n  a concise  manner, 
t h e  approved l i m i t a t i o n s  of s a f e  operat ion.  The requirements s h a l l  
be commensurate w i  t h  the po ten t i a l  risks invol ved. 

e. Development and imp1 ementation of qua1 i t y  assurance programs t h a t  fu? f i l l  
t h e  requirements of  DOE 5700.6A. 

f. Appl i c a t i o n  of envi ronmental p ro tec t ion ,  s a f e t y ,  and heal t h  p ro tec t ion  
codes, s tandards ,  and guides covering s i t i n g ,  design,  cons t ruct ion ,  modi- 
f i c a t i o n ,  opera t ion ,  maintenance, deac t iva t ion ,  decontamination, and 
decommissioning. Where e s t a b l i s h e d  s tandards  a r e  determined t o  be 
inadequate o r  not a v a i l a b l e ,  s u i t a b l e  opera t ing  s tandards  sha l l  be 
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devel oped, us ing  c o n t r a c t o r  expe r t i se  as necessary, so t h a t  a de f i ned  
and agreed upon bas i s  f o r  conduct ing and assessing opera t ions  i s  estab- 
l i s h e d  and used. The Safety Ana lys is  o r  o the r  design documentation 
s h a l l  i d e n t i f y ,  on a f a c i l i t y  s p e c i f i c  basis ,  t h e  standards app l i ed .  

g. N o t i f i c a t i o n ,  i n v e s t i g a t i o n ,  and r e p o r t i n g  o f  occurrences and the  f o l l  owup 
system t o  assure remedial a c t i o n  has been implemented. (See DOE 5484.1 
and 5484.2). 

h. For  new nuc lear  f a c i l i t i e s  and f o r  s i g n i f i c a n t  m o d i f i c a t i o n s  t o  e x i s t i n g  
nuclear  f a c i l i t i e s ,  rev iew o f  sa fe ty  analyses design c r i t e r i a ,  env i ron-  
mental assessments and environmental impact  statements, and o t h e r  design 
documents t o  assure adequate environmental p r o t e c t i o n ,  safety, and heal t h  
p r o t e c t i o n  cons idera t ion .  

i. For  new nuc lear  f a c i l i t i e s  and f o r  s i g n i f i c a n t  m o d i f i c a t i o n s  t o  e x i s t i n g  
nuc lear  f a c i l  i t i e s ,  rev iews and i nspec t i ons  d u r i n g  cons t ruc t i on ,  accept- 
ance o f  systems and preopera t iona l  phases t o  assure compliance w i t h  t h e  
app rop r ia te  environmental p r o t e c t i o n ,  sa fe ty ,  and heal t h  p r o t e c t i o n  
standards and requirements. 

j. A formal documented system f o r  t h e  c o n t r o l  and t r a c e a b i l i t y  o f  records  
and documentation s p e c i f i e d  here in.  

k. A program o f  nuc lear  c r i t i c a l i t y  s a f e t y  which meets the  requirements 
o f  paragraphs 9 and 10 o f  t h i s  chapter.  

1. A c o n t r a c t o r  independent sa fe ty  rev iew  and appra isa l  system which meets 
the  requirements o f  paragraph 7 o f  t h i s  chapter .  

m. The sa fe  storage c r i t e r i a  f o r  u n i r r a d i a t e d  f i s s i o n a b l e  m a t e r i a l  meet ing 
the  r2quirements o f  paragraph 11 o f  t h i s  chapter.  

7. CONTRACTOR INDEPENDENT OF REVIEW AND APPRAISAL SYSTEM. The f i e l d  o f f i c e  s h a l l  
r e q u i r e  each c o n t r a c t o r  t o  e s t a b l i s h  and ma in ta in  an i n t e r n a l  s a f e t y  rev iew 
system f o r  nuc lear  f a c i l  i t i e s  which: 

a. Funct ions p r i m a r i l y  i n  an adv isory  capac i t y  t o  the  l i n e  o rgan iza t i on ,  
r e p o r t i n g  t o  a designated p o s i t i o n  o r  a u t h o r i t y  a t  a l e v e l  o f  management 
s u f f i c i e n t l y  h i g h  t o  take any necessary c o r r e c t i v e  ac t ion .  (Sa fe ty  i s  a 
1 i ne r e s p o n s i b i l  i ty; n e i t h e r  rev iew nor  subsequent approval re1 eases 1 i n e  
management from i t s  r e s p o n s i b i l  i ty f o r  safety of  people and equipment. ) 

b. I s  c l e a r l y  de f i ned  and de l ineated i n  w r i t i n g  (e.g., purposes, o b j e c t i v e s ,  
func t ions ,  a u t h a r i  ty, r e s p o n s i b i l  i ty, composit ion, quorum, meet ing 
frequency, and r -epo r t i  ng requirements) . 
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c. Can be audited by contractor management and by the Department. The 
performance of the system shall be recorded in sufficient detail t o  
permit contractor management and the Department t o  evaluate i t s  effec- 
tiveness. Actions taken on any recommendations resulting from reviews, 
aud i  t s  , inspections, apprai sal s , and survei 1 1 ance shall be i ncl uded i n  
these records. 

d. Provides technical competence in the areas being reviewed. Each review, 
except subparagraph i ,  below, shall be carried aut by persons whose tech- 
nical discipl ines cover the range of technical fie1 ds encountered i n  
performing a safety review. Safety considerations are to be treated i n  
such breadth and depth as i s  necessary t o  identify the potential hazards 
and t o  eval uate the risks. 

e. Provides for group interaction and discussions between reviewers on a1 1 
b u t  the more routine .matters. 

f. Provides an independent determination of whether a proposed activity 
involves an unreviewed safety question, violation of a Criticality Safety 
Limit, Operational Safety Requirement, or any matter for which approval 
i s  required. 

g. Provides an appraisal of the overall operation of each facil i ty a t  least  
annually. This appraisal shall be made by individuals, the majority of 
whom are independent of the operation being appraised. I t  shall include, 
b u t  n o t  be limited t o ,  applicable areas 1 isted i n  subparagraph h ,  below. 

h. Provides for objective and independent review of: 

( 1 )  Proposed modi fications to  nuclear facil i t ies  and equipment having 
safety significance, and safety analysis thereof. 

(2 )  Proposed experiments and operations having safety significance. 

( 3 )  Procedures, i .e., administrative, operating (normal and abnormal ) , 
maintenance, repair, testing, qua1 i t y  assurance, and emergency, 
and significant changes thereto. 

( 4 )  Organization and staffing. 

(5) Standards, Nucl ear Critical i ty  Safety Limits, Operational Safety 
Requirements, and changes thereto. 

( 6 )  Nuclear facil i ty  safety training programs, including the init ial  
and subsequent qualification and verification requirements and 
procedures for critical i ty safety. 
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( 7 )  Unusual occurrences, i ncl udi ng those referred to  as incidents,  
operating anomal ies  and viol ations of Cri t ical  i t y  Safety Limits or  
Operational Safety Requi rements. 

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

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

i. I s  reviewed by contractor management fo r  adequacy of performance a t  1 eas t  
every 3  years.  

8. PERSONNEL SELECTION AND TRAINING. A program shall  be established fo r  the 
selection, t ra ining,  and retraining of a l l  individuals who operate, maintain, 
or  supervise a c t i v i t i e s  i n  nuclear f a c i l i t i e s .  The program w i l l  promote an 
awareness of the r isks  involved and a level of proficiency consis tent  w i t h  
assigned tasks. The purpose of t h i s  program i s  to  assure tha t  the nuclear 
f a c i l i t y  i s  operated and maintained by personnel who are qua1 i f i ed  to 
carry out the i r  assigned responsibil i t i e s .  I t  includes the fol lowing: 

a. Operating Personnel. 

(1) The elements of the training program shall  be documented. 

( 2 ) .  Documentation shall  provide a means t o  ascertain tha t  the candidate 
has achieved the necessary qual i f icat ion s ta tus ,  both i n i t i a l l y  and 
on a- continuous basis,  to  perform his o r  her assigned tasks i.n a 
safe and p r o f  c i e n t  manner. 

( 3 )  Suff icient  time shall  be provided f o r  t ra ining and retraining 
on a continuing basis. 

(4)  For each type of nuclear operation, management shall  determine the 
physical demands imposed upon the operating personnel by the job 
tasks tha t  a re  required to  perform both routine and emergency duties. 
A medical examination shall be given to  prospective employees and a 
reexamination shall be given to  requalifying operators and super- 
visors to verify health and physical f i t ness  to  safely perform 
the i r  defined tasks. Operators and supervisors must be cleared by 
medical examination prior to  returning t o  work following any serious 
injury o r  i l lness .  

('5) On-the-job t raining shall be provided t o  assure t h a t  personnel are  
famil iar  w i t h  a l l  aspects of t h e i r  positions. Such t raining shall  
include b u t  not be 1 imited to: 

( a  Normal procedures. 
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(b)  Emergency act ions.  

( c )  Radiat ion cont ro l  pract ices.  

(d) Locat ion and funct ions o f  the r - r t i n e n t  safe ty  systems. 

( e l  Conf igurat ion con t ro l  procedures. 

( f  Procedures f o r  making changes o r  a1 t e ra t i ono  i n  the  operations. 

16) V e r i f i c a t i o n  o f  t r a i n i n g  sha l l  be made by a  cognizant management o r  
supervisory o f f i c i a l  f o l l ow ing  a  f i nd ing  t h a t -  the candidate 's 
p ro f i c iency  i s sa t i s f ac to r y  a f t e r  compl e t fon  o f  the t r a i n i n g  program 
and rece ip t  o f  a  sa t i s f ac to r y  statement o f  the candidate 's medical 
cond i t i on  and other  pe r t i nen t  information. V e r i f i c a t i o n  o f  t r a i n i n g  
f o r  f i  ssionable mater ia l  handl srs, operators, or- s u ~ e r v i s o r s  may no t  
be made by h i s  o r  her immediate supervisor. 

( 7 )  Retra in ing and reexamination sha l l  be requ i red a t  l e a s t  annually on 
a1 1  procedures f o r  handl i n g  abnormal n x l  ear f a c i l  i t y  condi t ions and 
emergency s i  tuati0n.s re1 a t i v e  t o  the employee' s  assigned respons 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 i n  which the 
f i s s i onab le  mate r ia l  s  handler, operator, o r  supervisor i s  expected 
t o  be p r o f i c i e n t .  , 

(8) V e r i f i c a t i o n  o f  t r a i n i n g  sha l l  be documented by con t rac to r  management 
, 

a t .  1  east  every 2 years. 

(9)  The program sha l l  be aud i tab le  by c o n t r a c t ~ r  management and by 
the Department. 

(10) I n  add i t i on  t o  the above, a  program sha l l  be establ ished f o r  those 
f i s s i onab le  mate r ia l s  handlers, operatcrs, and supervisor candidates 
who process, store, t ransfer ,  o r  handle s i g n i f i c a n t  quan t i t i e s  o f  
f i s s i onab le  mater ia ls,  which includes the f o l l ow ing  elements: 

(a)  F iss ionable  mater ia l  s  handlers, operators, and supervisor 
candidates sha 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 w i t h  the s ta ted degree o f  
responsi b i l  i ty and compl e x i t y  o f  the prospect ive pos i t ion.  

(b) The t r a i n i n g  program sha l l  provide f o r  eva luat ing the progress 
o f  each t ra inee  per iod ica l  l y  dur ing t r a i n i ng .  Each eval uat ion 
sha l l  requ i re  the demonstraitcn o f  a  sa t i s f ac to r y  knowledge of 
a l l  requ i red subjects and procedures covered i n  the t r a i n i n g  
program. This demonstration may inc lude wr i t ten ,  ora l ,  and 
operat ional  examinations as appropr iate t o  the  pos i t ion,  
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experience,  and educational 1 eve1 of the -  empl oyee. Upon 
completion of the program, the f i n a l  evaluat ion  of the candi- 
d a t e ' s  proficiency sha l l  be made by the  examining o f f i c i a l .  A 
f i l e  record of the  employee's t r a i n i n g ,  including a record of 
the sub jec t s  covered i n  ora l  and opera t ing  t e s t s  along w i t h  
the w r i t t e n  examinations, s h a l l  be maintained. 

( c )  Retra in ing f o r  f i  ss ionable  mater ia l  s handlers ,  ope ra to r s ,  and 
supervisors  f o l l  owing extended absence from the nuclear  . 
f a c i l  i t y  sha l l  be required. The  e x t e n t  of r e t r a i n i n g  wi l l  
depend upon the length of  absence and the type of work and 
opera t ional  rout ine  i n  t he  event  of changes. For absences of  
3 months o r  l e s s ,  i f  r e t r a i n i n g  i s  deemed necessary,  informal 
r e t r a i n i n g  and oral  t e s t i n g  may be s u f f i c i e n t .  For absences 
of 3 t o  12 months, s e l e c t e d  r e t r a i n i n g  a s  appears necessary,  
inc luding t r a i n i n g  i n  t he  use o f ,  and f a m i l i a r i z a t i o n  w i t h ,  
any new devices o r  changes i n  t h e  process,  w i t h  appropr ia t e  
demonstrations of  know1 edge and prof ic iency,  i s required.  
For absences g r e a t e r  than 1 y e a r ,  a w r i t t e n  reexamination 
s h a l l  be required and where ind ica ted  by the r e s u l t s  of t h a t  
examination, r e t r a i n i n g  s h a l l  be mandatory. 

( d )  The program s h a l l  provide f o r  t r a i n i n g ,  r e t r a i n i n g ,  e x m i -  
na t ion ,  and reexamination i n  t h e  following a reas  t o  the e x t e n t  
t h a t  they a r e  p e r t i n e n t  t o  the pos i t ion  i n  quest ion ( superv i so r  
t r a i n i n g  s h a l l  requi re  an understanding i n  g r e a t e r  depth than 
f i  ssionabl  e materi  a1 s hand1 er and opera to r  t r a i  ni ng ) : 

1 Standard and Emergency Operating Procedures. Normal - 
opera t ing  procedures, abnormal and emergency a c t i o n s ,  and 
admin i s t r a t ive  control  s and responsi b i  1 i ties. 

2 Radio1 ogical  Safety and Control . Radiation hazards, - 
monitoring, s a f e t y  p r a c t i c e s ,  control  procedures, and 
termi no1 ogy . 

3 Safe ty  and Emergency Systems. The kind of equipment, - 
opera t ing  c h a r a c t e r i s t i c s  and procedures, and t e s t i n g  
requirements of s a f e t y  systems. 

4 Instrumentat ion and Control.  Types o f  instruments and - 
. contro l  systems, i ncl udi ng p r inc ip l  es of  operat ion and 

consequences o f  ma1 functions.  

5 F a c i l i t y  Operating C h a r a c t e r i s t i c s .  Pr inc ipal  f e a t u r e s ,  - 
opera t ing  parameters, and opera t ing  1 i m i  t s  of the f a c i l  i t y  , 
i ncl udi ng t h e  auxi 1 i ary  sys  terns. 
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6 Principles of Nuclear Facility Operation. The processes - 
involved and technical terminology for the chemical , 
physical, and metal 1 urgical reactions. 

(e l  In the case of in i t i a l  startup of  a new nuclear fac i l i ty  or 
operation precluding prior on-the-job training, practical 
experience a t  simil ar facil  i  t i e s ,  training on simulators, 
training with iner t  materials, or other appropriate training 
shall be considered. 

( f )  The supervisor training program, in addition to the above, 
shall include the following material t o  the extent that  i t  
i s  pertinent: 

1 Design, control , and operating 1 imi tations for the facil  i  ty  , - 
including instrumentation characteristics,  adjustment, 
operation, facil  i t y  console control mechanisms, and 
control room mani pul ations. 

2 Procedures for making design and operating changes,' - 
i  ncl udi ng changes i n  operating procedures. 

3 Radiation hazards which may arise during the performance - 
of experiments other than those i n  c r i t ica l  assembl ies.  

4 .  Nuclear and radiation theory, including detai ls  o f  fission - 
process, neutron multiplication, source effects,  neutron 
poison effects ,  and reactor kinetics. 

5 Specific operating characteristics of the f ac i l i t y ,  such - 
as causes and effects of temperature, pressure, and 
reactivity changes. 

6 Procedures and 1 imitations involved i n  in i t i a l  equipment - 
1 oading, a1 terations i n  fissionable material configuration, 
and determination of various internal and external effects 
on reactivity. 

7 Procedures, equipment, and f ac i l i t i e s  available for - 
handl i  ng and disposing of radioactive material s  and 
effluents. 

( g )  Any waiver from the requirements se t  forth in subparagraph 8a 
shall be obtained from the fie1 d office manager. (The name 
of the f i  ssionable materi a1 s  handl er ,  operator, or supervi sor 
and the specific subject for  which the waiver i s  requested, 
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a1 ong w i t h  the  j u s t i f i c a t i o n  f o r  t h e  ,waiver  s h a l l  be submitted. ) 
Waivers may be requested on ly  i n  s p e c i f i c  areas f o r  those 
5 ssionable ma te r ia l s  hand1 ers, operators,  and superv i  sors 
who a re  excep t iona l l y  we1 1  qual i f i e d  by past  experience and 
education, and who have been cont inuous ly  employed i n  the  same 
type pos i t i on .  

b. Maintenance Personnel. The t r a i n i n g  requirements f o r  maintenance person- 
nel s h a l l  be determined by the c lass  o f  maintenance which the  personnel 
are t o  perform, t h e  degree o f  superv is ion  requ i red ,  and the  r e q u i r e d  
knowledge o f  t he  nuclear  f a c i l i t y .  

(1) A l l  maintenance operat ions s h a l l  be performed by personnel who are  
p roper l y  t r a i n e d  i n  t h e i r  respec t i ve  d i  s c i p l  i n e  o r  under d i r e c t  
superv i  s i o n  o f  t r a i n e d  personnel . 

(2) A w r i t t e n  p o l i c y  s h a l l  be es tab l i shed  t h a t  descr ibes func t ions ,  
assignments, and respons ib i l  i t i e s  o f  t he  rnai ntenance o rgan iza t i on  
as i t  r e l a t e s  t o  nuclear  safety.  

( 3 )  The successful  complet ion o f  t he  t r a i n i n g  and qual i f i c a t i o n  e f f o r t  
s h a l l  be documented. 

, 9. NUCLEAR CRITICALITY SAFETY ELEMENTS. The f o l l o w i n g  bas ic  elements o f  nuc lear  
c r i t i c a l i t y  sa fe ty  s h a l l  be provided i n  c o n t r a c t o r s '  programs i n v o l v i n g  . - 

s i g n i f i c a n t  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  s: 

a. Process Analys is .  Before beginning an opera t i on  w i t h  s i g n i f i c a n t  
q u a n t i t i e s  o f  t~ ssionable ma te r ia l  s, o r  changing an e x i s t i n g  operat ion,  a  
preopera t iona l  a u d i t  s h a l l  be made t o  de te rm ine - tha t  t h e  e n t i r e  process 
w i l l  be subc r i  t i c a l  under both normal and abnormal ope ra t i ng  cond i t i ons  
t h a t  coul  d  reasonably be expected t o  occur. D i  s t i  n c t i o n  may be made 
between sh ie lded and unshie l  ded f a c i l  i t i e s ,  and the  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 sh ie ld ing  assures t h e  p r o t e c t i o n  o f  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  Accidenta l  Nuclear 
C r i t i c a l  i ty w i  11 Depend. The basi  s  f o r  es tab l  i s h i  ng subcr i  t i c a l  i ty 
s h a l l  be noted f o r  a l l  s i g n i f i c a n t  cond i t i ons  a t  each step i n  t h e  process. 
Th is  may, i n  t h e  case o f  es tab l ished f a c i l i t i e s  o r  operat ions,  c o n s i s t  o f  
references t o  e x i  s t i n g  nuclear  c r i t i c a l  i t y  sa fe ty  eval  uat ions.  

c. W r i t t e n  Plans and Procedures. Operat ions s h a l l  be governed by w r i t t e n  
plans p1 ans and procedures s h a l l  be an i n t e g r a l  

' 

p a r t  o f  t he  i n i t i a l  proposal f o r  the  nuc lear  f a c i l  i t y ,  i t s  operat ions,  
and subsequent mod i f i ca t i ons  t h a t  may a f f e c t  t h e  nuclear  r e a c t i v i t y .  The 
p lans and procedures s h a l l  i nc lude  t h e  f o l l  owing, where appl i c a b l  e: 



DOE 5480.1A 
8-13-81 

(1) Plans  f o r  rece iv ing f i s s i o n a b l e  material  i n t o  the f a c i l i t y  and 
f o r  inspect ing  t h e  s h i p m e n t  on receipt, i n c l  uding procedures f o r :  

( a )  Determining, ve r i fy ing ,  o r  noting the con ten t s  of  each package, 
inc luding the n e t  weight o f  f i s s i o n a b l e  mater ia l  t h e r e i n .  

( b )  The placing of  m a t e r i a l s  i n  the receiv ing area  and the s to rage  
f a c i l i t y .  

( c )  Handling wet o r  damaged packages. 

( 2 )  Pl ans and procedures f o r  s t o r i n g  f i s s i o n a b l e  mater ia l  , i ncl udi ng: 

( a )  Limi ta t ions  on t o t a l  quan t i ty  o f  m a t e r i a l ,  quan t i ty  o f  each 
individual  u n i t ,  con ta ine r  dimensions, and spacing between 
un i t s .  

( b )  Descript ion of  con ta ine r s  i n  which f i s s i o n a b l e  m a t e r i a l s  
a r e  s tored .  

( c )  Descript ion of the s to rage  f a c i l  i t y ,  inc luding dimension 
and material  s used i n  cons t ruc t ion  of  the enclosure  and 
she1 vi  ng, cubic1 es, cages,  and o t h e r  equipment wi th in  the 
s to rage  area. 

( d )  Precaut ions  t o  avoid e n t r y  o f  water o r  o t h e r  mater ia l  i n t o  a . . . . .  . . . ,  . .  
s to rage  a r e a  where moderating and r e f l e c t i n g  effects would be 
unsafe. 

(e )  Administrat ive cont ro l  s over the d i s t r i b u t i o n  of  f i  ssionabl  e 
mater ia l  from s to rage  and i ts  r e t u r n  t o  s to rage ,  inc luding 
means o f  ve r i fy ing  the weight, i s o t o p i c  con ten t ,  chemical 
eomposi t i o n ,  and degree o f  moderation. 

( 3 )  Plans and procedures f o r  processing the f i s s i o n a b l e  m a t e r i a l ,  
i nc l  udi ng: 

( a )  A desc r ip t ion ,  using appropr ia t e  sketches  o r  drawings, of 
equipment and f a c i l i t i e s  i n  which the hazard of  c r i t i c a l  i?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  permit 
evaluat ion  of the information mentioned i n  subparagraphs ( c )  
and ( f ) ,  below. 

( b )  A s ta tement  of  the chemical and physical form of f i s s i o n a b l e  
mater ia l  i n  each s t e p  of  the opera t ion ,  inc luding i s o t o p i c  
con ten t ,  the nature  of any material  , and the r e s u l t i n g  con- 
c e n t r a t i o n s ,  d e n s i t i e s ,  and degrees of  moderation throughout 
the s t e p s  of  the process. 
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A statement o f  the maximum quant i t ies  o f  f issionable material 
allowed a t  any one time i n  each step of the process. 

Spacing of masses of f i  ssionabl e material w i t h i n  each process 
area, and separation from f iss ionable material i n  adjoining 
areas. 

Methods of col l  ecting, hand1 ing, and transporting f iss ionable 
material from each process area o r  individual operation, and 
evaluation of the nuclear safety of these methods. 

Description of procedures which a r e  intended to prevent 
c r i t i c a l  i ty  resulting from accumulation of f iss ionable material 
i n  scrap o r  waste, la the  turnings, crucible  s lag,  pickling 
solutions, choppings, sumps, f i l  t e r s .  

Instal  led or  proposed c r i t i c a l  i ty a1 arm system and emergency 
procedures, i ncl udi ng a1 arm 1 eve1 s, f a i l  -safe features,  
response time of devices, and frequency of evacuation d r i l l  s. 
Pertinent documents shall show the location of a l l  detectors,  
t he i r  distance to  possible sources of c r i t i c a l i t y ,  and in ter -  
vening shielding. The c r i t i c a l i t y  alarm system shall  be 
instal led i n  a l l  locations wherein the quant i t ies  of f iss ion-  
able material may exceed 700 grams of uranium 235, 520 grams 
of uranium 233, 450 grams of plutonium, o r  450 grams of any 

' 

combination of these three nucl ides. (Limits fo r  other f i  ssion- 
able materials shall be as indicated i n  American National 
Standard Ins t i tu t e  Standard ANS 8.15, "Nuclear Cri t ical  i ty 
Control of Special Actinide Elements," when issued,) These 
limits may be exceeded when . j u s t i f i e d  by consideration of the 
physical form and isotopic d is t r ibut ion  of the f i  ssionable 
material. T h i s  jus t i f ica t ion  m u s t  be based upon a documented 
analysis demonstrating tha t ,  i n  such cases, the alarm system 
i s  not required. Special a t tent ion shall  be given to  a l l  
processes i n  which ref1 ectors  and moderators more ef fec t ive  
than hydrogen are  present and, as appropriate, the above 
limits reduced so tha t  nuclear reac t iv i ty  i s  not increased. 

A monitoring system, using gamma- o r  neutron-sensitive radi- 
ation detectors which will i n i t i a t e  a c lear ly  audible alarm, 
d is t inc t ive  i n  tone, i f  accidental c r i t i c a l  i ty occurs, i s 
required. The detectors shall  be capable of de-tecting a 
c r i t i c a l i t y  condition tha t  produces an absorbed dose i n  f r ee  
a i r  of 20 rads of combined neutron and gamma radiation a t  an 
unshiel ded distance of 2 meters from the fissionable material 
w i t h i n  60 seconds. Provisions shal l  be made to  minimize fa1 se 
alarms, These provisions may include concurrent response of 
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two o r  more d e t e c t o r s  o r  s i n g l e ,  h igh ly  re1 i a b l e  d e t e c t o r s  t o  
i n i t i a t e  an alarm. In redundant  systems,  f a i l u r e  of  any s i n g l e  
channel s h a l l  be i n t o  the alarm s t a t e .  Warning o f  mal func t ions  
w i t h i n  the a la rm system wi thou t  a c t i v a t i o n  o f  the alarm s h a l l  
be provided. Evacuation f o r  such warning may n o t  be r equ i r ed .  
Th i s  paragraph i s  no t  in tended  t o  r e q u i r e  underwater  moni tor ing  
when spec i a l  nuc l ea r  m a t e r i a l  i s  handled o r  s t o r e d  beneath 
water  s h i e l d i n g  adequate  t o  p r o t e c t  the personnel .  A1 s o ,  such 
alarm systems a r e  n o t  r e q u i r e d  f o r  ma te r i a l  dur ing  shipment  o r  
ma te r i a l  packaged i n  approved sh ipp ing  c o n t a i n e r s  a w a i t i n g  
t r a n s p o r t ,  p rovided  no o t h e r  o p e r a t i o n  invo lv ing  f i s s i o n a b l e  
ma te r i a l  n o t  so packaged i s  pe rmi t t ed  on the dock o r  i n  the 
shipment a r ea .  Such an a r e a  o r  dock s h a l l  be l o c a t e d  s o  t h a t  
the i n t e r a c t i o n  between f i s s i o n a b l e  ma te r i a l  p o s i t i o n e d  
the reon ,  and any o t h e r  a r r a y s  o f  f i s s i o n a b l e  m a t e r i a l  i s  
e s s e n t i a l l y  zero .  (See  Chapter  I11  o f  this Order  f o r  d e t a i l s  
r ega rd ing  the s a f e  shipment of f i s s i o n a b l e  m a t e r i a l s .  ) 

( i )  Where the f u n c t i o n  o f  the f a c i l i t y  i s  t o  s t o r e  r a d i o a c t i v e  
waste  packaged e l sewhere ,  the p l a n s  and procedures  r e q u i r e d  
i n  subparagraph 9 c ( 3 ) ,  may be a p p r o p r i a t e l y  combined w i t h  t hose  
r equ i r ed  f o r  s t o r a g e  i n  subparagraph 9 c ( 2 ) .  

(j) The p l a n s  d e s c r i b e d  i n  paragraphs  9c(  1) and (21,  may make 
s u i  t ab1  e a1 1 owance f o r  s i t u a t i o n s  where f i  s s ionab l  e c o n t e n t s  
a r e  repetitive o r  known from the work o f  o t h e r s ;  e.g. ,  the 
c a s e s  o f  mass-produced fue l  e lements  and was te  c o n t a i n e r s  f o r  
which the f i s s i o n a b l e  c o n t e n t  ha s  p rev ious ly  been determined 
by a  method known t o  be re1 i a b l e .  

d. Records. Ope ra t i ons  s h a l l  p rov ide  f o r  c o n t r o l ,  s i g n - o f f ,  and t r a c e a b i l  i t y  
o f r d s ,  such a s  pl.ans,  p rocedures ,  i n s p e c t i o n s ,  moni tor ing  systems,  
r ega rd ing  the co l  l e c t i o n ,  hand1 i n g ,  t r a n s p o r t a t i o n ,  i n s p e c t i o n ,  r e c e i p t ,  
and monitor ing of  f i s s i o n a b l e  m a t e r i a l .  

10. NUCLEAR CRITICALITY SAFETY CONTROL PARAMETERS. Nuclear c r i t i c a l i t y  s a f e t y  o f  
f i s s i o n a b l e  m a t e r i a l s  may be  provided by ma in t a in ing  any one o f  the s i n g l e  
parameter  1  imi t s  set f o r t h  i n '  the 1 a t e s t  r e v i s i o n  o f  American Nat ional  

- 

Standards  I n s t i  t u t e  S tandard  N16-1. A1 though the si ngl e parameter  1  i m i  t s  a r e  
adequate  f o r  many purposes  they  a r e  i nconven ien t ly  and uneconomically small 
f o r  many o t h e r s .  In many c a s e s ,  s imul taneous  1 i m i t a t i o n  of  two o r  more 
parameters  may a1 low more f l  e x i b l e  ope ra t i ona l  con t ro l  . General guidance f o r  
mu1 t i p a r a m e t e r  1  i m i  ts may be  found i n  subparagraphs 3f, 3 j ,  3n, and paragraph 
6 o f  t h i s  chap te r .  The fo l l owing  b a s i c  c o n t r o l  parameters  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  s h a l l  be  cons i  dered: 
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a. Control 1 ing  Fac to r s .  Nuclear c r i  t i c d l  i t y  s a f e t y  i s  achieved by e x e r c i s i n g  
con t ro l  over:  

The Mass and D i s t r i b u t i o n  of  All F i s s i o n a b l e  Ma te r i a l s .  

( a )  Mass Control s .  For ope ra t ions .  where nuc lea r  c r i t i c a l  i t y  
s a t e t y  depends upon mass con t ro l  , the a1 lowabl e mass s h a l l  be 
no g r e a t e r  than the s a f e  mass f o r  the a s s o c i a t e d  c o n d i t i o n s .  
The s a f e  mass i n  a l l  c a s e s  s h a l l  be based upon c u r r e n t  pub- 
l i s h e d  o r  a v a i l a b l e  nuc lea r  s a f e t y  gu ides  and handbooks. 
These guides  and handbooks may i n c l u d e  va lues  which, i n  t h e  
absenke o f  d i r e c t l y  appl i c a b l e  experimental measurements, a r e  
der ived  from c a l c u l a t i o n s  made by a method shown t o  be v a l i d  
by comparison w i t h  experimental d a t a ,  provided a1 lowances a r e  
made f o r  u n c e r t a i n t i e s  i n  t h e  d a t a  and i n  t h e  c a l c u l a t i o n s .  
For ope ra t ions  depending upon mass con t ro l  where t h e  conta ined  
volume does n o t  au toma t i ca l ly  1 imit t h e  c o n t e n t s  t o  t h e  s a f e  
mass o r  l e s s ,  t h e  p o s s i b i l i t y  of  mu1 t i p l e  ba tch ing  s h a l l  be 
consldered.  I f  a batch of  f i s s i o n a b l e  ma te r i a l  s c o n s i s t s  of 
d i f f e r e n t  physical  and chemical forms of  a p a r t i c u l a r  i s o t o p e ,  
e.g., m e t a l l i c  uranium 235, compounds o f  uranium 235, the s a f e  
mass f o r  the most r e a c t i v e  combinat ions under the a s s o c i a t e d  
c o n d i t i o n s  s h a l l  be the governing c r i t e r i o n .  I f  a batch of. 
f i s s i o n a b l e  m a t e r i a l s  c o n s i s t s  o f  a mix tu re  o f  f i s s i o n a b l e  
nuc l ides ,  i.e., plutonium 239, uranium 235, uranium 233, 
neptunium 237, and curium 244, t h e  a l l owab le  s a f e  mass s h a l l  
be determined experimental l y  o r  determined from c a l c u l a t i o n s  
made by a method shown t o  be v a l i d  by comparison w i t h  expe r i -  
mental da t a .  

( b )  Density Control s. Density (mass of  f i  s s i o n a b l e  nuc l ides  pe r  
u n i t  volume) i s  an accepted parameter  f o r  c o n t r o l  of  nuc lea r  
c r i t i c a l  i t y  s a f e t y .  Systems t h a t  use  d e n s i t y  con t ro l  s h a l l  
meet e s t a b l i s h e d  dens i ty  c r i t e r i a .  These c r i t e r i a  may be 
found i n  s a f e t y  guides,  handbooks, and da t a  compil a t i o n s .  

( c )  Spacing Control s. . Indiv idua l  i tems o f  equipment and c o n t a i n e r s  
ho ld ing  f i s s i o n a b l e  ma te r i a l  s,  when ar ranged  i n  a group, i n  
s to rage ,  o r  when being t r a n s f e r r e d  w i  t h i n - a  nuc lea r  f a c i l  i ty 
o r  between f a c i l i t i e s  o n s i t e ,  s h a l l  be spaced so t h a t  t h e  
e n t i r e  a r r a y  i s  s u b c r i t i c a l  f o r  a1 1 c o n d i t i o n s  t h a t  a f f e c t  o r  
might a f f e c t  the nuclear  f a c i l i t y  o r  site. Movement of  
mater ia l  under c r e d i b l e  in-pl a n t  and ons i  t e  a c c i d e n t  c o n d i t i o n s  
s h a l l  be considered.  

( 2 )  The Mass, D i s t r i b u t i o n ,  and Use of t h e  Nuclear P r o p e r t i e s  of  All 
Other  Ma te r i a l s  W i t h  Which F i s s i o n a b l e  Elements a r e  Associated.  
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( a )  Neutron Absorbers. Neutron-absorbing materials, such as 
cadmium and boron, may be used t o  make equipment and processes 
safe, provided avai 1 able da t a  confirm their sui t a b i  1 i t y  and 
assure their presence and re1 iabil i ty .  Care should be exer- 
cised in the use of solutions of neutron absorbers because of 

- the controls required to assure their continued effectiveness. 

( b )  Moderation Controls. For operations in which nuclear cri t ical  - 
ity safety depends upon control of neutron moderation, there 
shall be assurance that the prescribed extent of moderation 
remains unchanged or that, i f  i t  does change, the reactivity 
of the system remains be1 ow acceptable subcri t i  cal 1 imi ts .  
Such assurance shall incl ude consideration of a1 1 credibl e 
accidents involving any moderator or combination of moderators. 

(c )  Neutron Ref1 ection. Neutron ref1 ection shall be considered 
for a1 1 systems of' fissionable material . The extent of 
reflection shall be based upon the actual reflectors present 
o r  those t o  be expected during normal operations or as a 
resul t of a credible -accident. 

b. Double Contingency Principle. Process designs shall incorporate suffi- 
cient factors of safety t o  require a t  least two unlikely, independent, 
and concurrent changes i n  process conditions before an accidental nuclear 
cr i t ical i ty  i s  possible. 

c. Geometry Control . Where practicabl e, re1 iance shall be pl aced on equip- 
ment design in which dimensions are limited, rather than on administrative 
controls. Full advantage may be taken of any nuclear characteristics of 
thz process material s. Control shall be exercised to maintain a1 1 
dimensions and nuclear properties on which reliance i s  placed. 

d. Nuclear Criticality Safety Limits. Limi t s  for nuclear cri t ical  i ty safety 
shall be established on bases derived from experiments. In the absence 
of directly appl icable experimental measurements, the 1 imi t s  may be 
derived from calculations made by a method shown t o  be val id by comparison 
w i t h  experimental. da ta ,  provided a1 lowances are made for uncertainties in 
the data and in the calculations. 

e. Margins of Safety. Safety margins used shall meet the control parameter 
requirements above. Further, a cumulative margin of safety shall provide 
a1 lowance for experimental and computational uncertainties. Procedure 
violations al so shall be a consideration. 

f. Onsite Movement and Offsi te Shipment of Fissionable Material s. 

(1 Onsite movement includes a1 1 activities where fissionable materials 
are transferred from one operation to another w i t h i n  a facil i ty and 
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from location t o  location onsite. For a l l  such movements, the 
f o l l  owing requi rements shall be met: 

( a )  For the onsite movement of fissionable materials that  do n o t  
present a radiation hazard, the pertinent requirements se t  
forth in th is  chapter shall be met. 

( b )  For onsite movement of fissinable materials that  presents a 
radiation hazard, as well as the possibility o f  an accidental 
chain reaction, the pertinent requirements o f  th is  chapter and 
Chapter XI of th is  Order shall be met. 

( c )  I n  addition t o  the physical controls specified above, adminis- 
t rat ive control s ,  incl udi ng t r a f f ic  control s ,  shall be exercised 
as deemed necessary by Heads of Fi el d Organi rations t o  minimize 
accident probabil i t ies .  

( d )  Fire protection, security, health physics, and any other 
emergency personnel, when deemed appropriate by Heads of Field 
Organizations, shall be alerted and advised of movements and 
routings. 

(2 )  Safety standards for  the packaging of fissionable materials for any 
offs i te  shipment are outlined in Chapter I11 of th i s  Order. Further, 
such shipments shall meet the nuclear cr i t ica l  i ty  safety requirements 
s e t  forth in th i s  chapter and the radiological safety standards 
out1 ined i n  Chapter XI of th i s  Order. 

11. SAFE STORAGE CRITERIA FOR UNIRRADIATED-FISSIONABLE MATERIAL. These c r i t e r ia  
are applicable t o  the storage of al l  forms and significant quantities of 
unirradi ated fissionable material. 

/ These c r i t e r ia  are - n o t  appl icable: I 
1 

(a )  Where these material s are in-process as part of production, 
analytical and devel opment procedures, or transport operations. I 

I 
( b )  Where an assembly cell i s  used for  assembly and/or storage of 

weapons components made w i t h  these materials. 

( c )  For these materials packaged for shipment w i t h  number of 
packages 1 imi ted in accordance w i t h  the requirements of Chapter 
I11 of th i s  Order. i 

1 ( d l  To radioactive waste storage or disposal facil i t ies .  1 
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a .  Operating Requirements for Storage. 

(1) Nonessential combustible materials shall n o t  be stored in the 
storage area. 

(2) Process operations, storage of nonnuclear materials or equipment 
which i s  n o t  directly required for storage operations, and a l l .  other 
functions n o t  directly a part of  normal storage operations shall be 
excl uded from the storage area. Devi ations from thi s requi rement 
must be approved by the fie1 d office manager. 

(3)  Documented periodic inspections, i n  situ tests;  and preventive 
maintenance shall be performed a t  designated frequencies t o  assure 
that the safety systems and components necessary f o r  cr i t ical i ty  
control, f i r e  control, radiation detection, and environmental 
monitoring, as we1 1 as their a1 arm systems, are being properly 
maintained in readiness f o r  use. 

( 4 )  Limits for cr i t ical i ty  safety shall be posted in conspicuous places 
near the storage area. 

(5) Signs or other appropriate devices shall be util ized a t  strategic 
1 ocations t o  provide instructions regarding: 

( a )  Interpretations of and response t o  alarms. 

( b )  Evacuation routes. 

- ( c )  Combating fires. 

(6) In conjunction w i t h  s i t e  emergency planning, a f i r e  f i g h t i n g  plan 
shall be developed, incorporated into the overall sf te f i re  p l an ,  
and exercised through periodic d r i l l s  which include use of emergency 
equi pment. 

( 7 )  Auxi 1 iary f i re  fighting equipment, sel f-contained breathing, appa- 
ratus, and protective cl othi ng shall be provided, as necessary, t o  
faci 1 i ta te  manual f i r e  suppression. 

(8) Excess fissionable material shall not be construed t o  be "In-Process" 
t o  circumvent the requirements of  this paragraph. 

( 9 )  Fissionable material shall not be stored in shipping containers for 
the purpose of negating the requirements of this paragraph. 

(10) All material shall be stored i n  racks or equivalent equipment (such 
as birdcages) capable of securely locating stored material to pre- 
vent displacement, to assure spacing control, and t o  meet designs 
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f o r  s a f e t y  under opera t iona l  and c r e d i b l e  a c c i d e n t  c o n d i t i o n s .  
Fl oor  s t o r a g e  w i t h i n  t he  s t o r a g e  f a c i l  i t y  wi l l  be pe rmi t t ed  only 
where con t ro l  of 1 oea t ion  and o t h e r  s a f e t y  requi rements  ( equ iva l  e n t  
t o  those  of r acks )  a r e  i n h e r e n t l y  provided by t h e  ind iv idua l  con- 
t a i  ne r s  and t h e i  r r e s t r a i  n t s .  

(11) All pyrophoric  m a t e r i a l s  s h a l l  be put  i n  a s a f e  form p r i o r  t o  
s t o r a g e  o r  s t o r e d  i n  approved c o n t a i n e r s  t h a t  wi l l  n o t  permi t  
spontaneous i g n i t i o n  o r  d i s p e r s a l  . Other di  s p e r s i b l  e rnateri-a1 s 
must be s t o r e d  i n  approved s t o r a g e  con ta ine r s .  

(12 )  All c o n t a i n e r s  s h a l l  be marked o r  coded t o  i n d i c a t e  the type  o r  
ca tegory  of  m a t e r i a l ,  amount, degree of enrichment ,  and t h e  r a d i -  
a t i o n  l eve l  a t  t h e  o u t s i d e  s u r f a c e  of t h e  v e s s e l .  Con ta ine r s  s h a l l  
be s ecu re ly  c losed  and pos i t i oned  so a s  t o  prevent  s i g n i f i c a n t  
displacement  and maintain c r i t i c a l  i t y  prevent ion  requirements .  

(13 )  Conta iner  design s h a l l  be a p p r o p r i a t e  t o  t h e  form of s t o r e d  m a t e r i a l .  
C r i t e r i a  f o r  c o n t a i n e r  i n t e g r i t y  s h a l l  be developed i n  t h e  course  of 
the requ i r ed  s a f e t y  a n a l y s i s  and t h e  a p p l i c a t i o n  of t h e s e  c r i t e r i a  
a s c e r t a i n e d  by pe r iod ic  i n spec t ion .  Conta iners  i nvo lv ing  any s ig -  
n i f i c a n t  gas  buil 'dup o r  au tomat ic  p re s su re  r e l i e f  o r  o t h e r  vent ing  
should be designed t o  a s s u r e  t h a t  no personnel exposure t o  any 
re1 eased t o x i c  mater ia l  wil l  occur  under normal s t o r a g e  c o n d i t i o n s  
o r ,  i n s o f a r  a s  p r a c t i c a l ,  under a c c i d e n t  cond i t i ons .  Such vent ing  
must n o t  permit  spread of  contaminat ion.  

(14 )  Plutonium o r  U-233 bearing o r  contaminated ma te r i a l  s h a l l  be pack- 
aged i n  a c lo sed  metal con ta ine r .  Combustibles w i t h i n  t h e  con ta ine r  
s h a l l  be m i  nimi zed. 

(15 )  P l  utonium s t o r a g e  f a c i l  i t i e s  and c o n t a i n e r s  s h a l l  be monitored 
and checked p e r i o d i c a l l y  t o  a s s u r e  cont inued  i n t e g r i t y  of  containment.  
When r equ i r ed  by the form o r  hazard p o t e n t i a l  of t h e  s t o r e d  mater ia l  , 
procedures  s h a l l  be developed t o  d e t e c t  contaminat ion o r  l o s s  of  
primary containment  upon e n t e r i n g  t h e  plutonium s t o r a g e  f a c i l i t y .  

(16 )  Plutonium c o n t a i n e r s  i n  which gas  bui ldup  can occur  s h a l l  be designed 
t o  p reven t  leakage  of gas  over  the maximum s t o r a g e  per iod  o r  vented 
to  prevent  an accumulation of exp los ive  gases ;  however, such vent ing 
must n o t  permi t  spread of contaminat ion.  

(17 )  C r i t e r i a ,  such a s  co r ros ion  r a t e ,  ex t e rna l  and i n t e r n a l ,  f o r  
determining sui tabil i ty  of  the plutonium c o n t a i n e r s  s h a l l  be devel- 
oped and s e t  f o r t h  i n  w r i t i n g .  All c o n t a i n e r s  s h a l l  be p e r i o d i c a l l y  
inspec ted  a g a i n s t  the c r i t e r i a  developed. T h e  t ime between inspec-  
t i o n s  may vary depending upon c o n t a i n e r  qua1 i t y  and type.  
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(18)  Prov is ions  s h a l l  be made i n  a p lutonium storage f a c i l i t y  t o  assure, 
i n  p lutonium conta iners,  necessary and adequate heat  removal as 
establ  i shed by the  sa fe ty  assessment. 

b. Mu1 ti purpose F a c i l  i t y  (Storage and Processing) C r i t e r i a .  I n  making 
the  sa fe ty  assessment f o r  any b u i l d i n g  o r  area which inc ludes bo th  
storage and processing func t ions ,  t h e - o p e r a t i n g  c o n t r a c t o r  s h a l l  , w i t h  
t h e  approval o f  t h e  f i e 1  d o f f i c e  manager, s p e c i f y  which manufactur ing, 
product ion,  o r  l a b o r a t o r y  m a t e r i a l s  may be termed " in-process" and which 
may not. M a t e r i a l s  i n  excess o f  in-process requirements s h a l l  be promptly 
p laced i n  approved storage f a c i l  i t i e s .  D e f i n i t i o n s  o f  i n-process ma te r ia l  
s h p l l  be es tab l i shed  and approved p r i o r  t o  s t a r t  of the r e l a t e d  opera t ions  
and maintained t h e r e a f t e r  unless approved changes are  e f fec ted .  

c. Fac i  7 i ty Funct iona l  Design Requirements f o r  Storage., The design crV t e r i a  
s h a l l  meet the  requirements o f  Chapter X X I ,  Plutonium F a c i l i t i e s ,  and 
Chapter X X I I I ,  ~ n i r r a d i a t e d  ~ n r i c h e d  uranium Storage F a c i l i t i e s  - o f  
DOE 6430., FACILITIES GENERAL DESIGN CRITERIA, c u r r e n t l y  i n  coo rd ina t ion  
f o r  use, by A s s i s t a n t  Secretary, Management and Admin is t ra t i on  memorandum 
o f  6-10-81. 
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CHAPTER VI 

SAFETY OF DEPARTMENT OF ENERGY OWNED REACTORS 

1. PURPOSE. The purpose of t h i s  chapter  i s  t o  e s t a b l i s h  s a f e t y  procedures  and 
requirements  f o r  nuc lea r  r e a c t o r s  t o  a s s u r e  t h a t :  

a. The s a f e t y  of  each Department of Energy-owned r e a c t o r  i s  p rope r ly  
analyzed, eva lua t ed ,  documented, and approved by t h e  Department. 

b. Reactors  a r e  s i t e d ,  designed,  cons t ruc t ed ,  modif ied,  ope ra t ed ,  maintained,  
and decommissioned i n  a manner t h a t  g i v e s  adequate  p r o t e c t i o n  f o r  h e a l t h  
and s a f e t y  and will be i n  accordance wi th  unifonn s t anda rds ,  gu ides ,  and 
codes which a r e  c o n s i s t e n t  w i t h  those  app l i ed  t o  comparable l i c e n s e d  
r e a c t o r s .  

2. SCOPE. This  c h a p t e r  a p p l i e s  t o  Headquarters and f i e l d  o r g a n i z a t i o n s ,  and 
Departmental c o n t r a c t o r s  having r e s p o n s i b i l i t i e s  f o r  Department r e a c t o r  
p r o j e c t s .  Th i s  c h a p t e r  a p p l i e s  t o  Department-owned r e a c t o r s  exempt from 
Nuclear Regul a t o r y  Commi s s ion  1 icens ing;  add i t i ona l  guidance appl i cab l  e t o  
Department-owned l i c e n s e d  r e a c t o r s  w i l l  be provided a s  needed by f u t u r e  
r e v i s i o n  of t h e  chap te r .  

3. REFERENCES. . 

a. Code of Federal ~ e g u l a t i o n s ;  T i t l e  10,  P a r t  50, "Licensing of product ion 
and U t i l i z a t i o n  F a c i l i t i e s . "  

b. Code of Federal Regula t ions ,  T i t l e  10,  P a r t  100, "Reactor  S i t e  C r i t e r i a . "  

c. DOE 5484.1, ENVIRONMENTAL PROTECTION, SAFETY AND HEALTH PROTECTION 
INFORMATION REPORTING REQUIREMENTS. 

d. DOE 5700.6A, QUALITY ASSURANCE. 

e. DOE 5482.1A, ENVIRONMENTAL SAFETY AND HEALTH APPRAISAL PROGRAM. 

f .  DOE 5500.2, EMERGENCY PLANNING, PREPAREDNESS, AND RESPONSE FOR OPERATIONS. 

g. ANS 3.1, American Nuclear Socie ty  Standard 3.1, " S e l e c t i o n ,  Qua1 i f i c a t i o n ,  
and Tra in ing  of Personnel f o r  Nuclear Power P l a n t s , "  October 1980. 

h. ANSI N546-1976, "Medical C e r t i f i c a t i o n  and Monitoring of  Personnel 
Requi r i n g  Opera tor  Licenses  f o r  Nucl e a r  Power P l  a n t s .  " 
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i .  USNRC Regulatory Guide 1.134, Rev. 1, March 1979, "Medical Evaluation of 
Nuclear Power Pl ant  Personnel Requiring Operator Licenses." 

j. DOE 5484.2, UNUSUAL OCCURRENCE REPORTING SYSTEM. 

4. DEFINITIONS. 

Category A o r  B Reactor. Departmental designation as  a Category A reactor 
i s  based on power level (e.g., 20 MW steady s t a t e ) ,  potential f i ss ion  
product inventory, and experimental capabil i ty. A1 1 other DOE-owned 
reactors (.not i ncl udi ng Naval Reactors) are  designated Category B. 
Category A reactors are 1 i sted i n  Attachment VI-1, paragraph 3 .  

Controls. When used w i t h  respect to  nuclear reactors,  means apparatus 
and mechanisms t h a t ,  when manipulated, d i rec t ly  o r  indirect ly  a f f ec t  the 
react ivi ty  o r  power level of a reactor or  engineered safety feature 
s ta tus .  

Health Examination. An examination by a licensed medical physician to  
cover medical and physical f i t n e s s  f o r  duty. 

I n i t i a l  Startup. Those a c t i v i t i e s  subsequent to  preoperational tes t ing ,  
s ta r t ing  w i t h  the i n i t i a l  loading of fuel and involving a l l  actions 
taken including t e s t s  to assure a safe ,  orderly,  incremental approach to  
predefined condf t ions of reactor moperation. 

Ins ections. A del iberate  and systematic examination a t  the' reactor 
&but not 1 imited to, physical inspection of reactor systems, 
operating and maintenance procedures, 1 ogs, records, and reactor opera- 
tions. 

Modification. Any change made t o  s t ructures ,  systems, components, 
or procedures during any phase of the l i f e  of the reactor project.  

0 erable. When the reactor i s  being operated o r  has the potential f o r  
b e r a t e d .  A reactor tha t  cannot be operated on a day-to-day 
basis because of refuel ing, extensive modi f icat ions,  or  technical prob- 
lems i s  s t i l l  considered to  be operable. 

Reactor Operator. An individual c e r t i f i e d  by contractor management to  
operate a Department-owned reactor. 

Reactor Faci 1 i tv  . 
( 1 )  The te rm reactor,  unless i t  is  modified by words such as  containment, 

vessel, o r  core, means the en t i r e  reactor fac i l  i t y  including the 
housing and equipment and associated areas devoted to  the operation 
and maintenance of one or  more reactor cores. Any apparatus tha t  i s  
designed or used to  sustain nuclear chain reactions i n  a controlled 
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manner, i  ncl udi ng c r i t i ca l  and pul sed assembl ies  and research, t e s t  
and power reactors,  i s  defined as a reactor. A1 1 assembl ies  
designed t o  perform subcri t ical  experiments which could potent ial ly  
reach c r i t i c a l  i t y  are  a1 so to be considered reactors. 

( 2 )  Cri t ical  assembl ies  are special nuclear devices designed and used 
t o  sustain nuclear reactions. Cri t ical  assemblies may be subject 
to frequent core and l a t t i c e  configuration changes, and may be 
used frequently as mockups of reactor configurations. Therefore, 
requirements f o r  modifications do not apply unless the overall 
assembly room i s  modified, a new assembly room i s  proposed, or  a new 
configuration i s  not covered in previous safety eval uations ( i  .e.; 
Safety Analysis Reports, Safety Analysis Report Addenda, or Technical 
Specifications) . 

Reactor Operations. A1 1 those a c t i v i t i e s  i  nvol ved ( o r  functions per- 
formed) i n  operating and us ing  a reactor which, f o r  purposes of t h i s  
chapter, begins with the i n i t i a l  loading of fuel i n  the reactor vessel 
and ends w i t h  the removal of fuel t o  o f f i c i a l ly  decommission or  place the 
reactor i n  a standby s tatus .  

Reactor Project. Those a c t i v i t i e s  which contribute to s i t i ng ,  designing, 
constructing, operating, or  decommissioning a reactor,  and those ac t iv i -  
t i e s  involving the operation or maintenance of operable and standby 
reactors, i ncl udi ng shutdown reactors containing fuel . 
Reactor Supervisor. An individual ce r t i f i ed  by contractor management to  
operate o r  to  direct. the operation of a Department-owned Category. B 
reactor. 

Risk. A quantitative or  qua1 i  t a t ive  expression of possible loss  which - 
considers both the probability tha t  a hazard will cause harm and the 
consequences of tha t  event. 

Safety Analysis Report. A safety document providing a concise b u t  com- 
plete description and safety evaluation of the s i t e ,  design, normal and 
emergency operati on, po ten t i  a1 accidents, and predicted consequences of 
such accidents, and the means proposed to  prevent such accidents or  
m i  t i ga t e  the consequences of such accidents. A Safety Analysis Report i s  
designated as final when i t  i s  based on final design information. 
Otherwi se ,  i t i s  designated as prel imi nary. 

safety Document. A document prepared specifical l y  to  assure tha t  the 
safety aspects of par t  or  a l l  of the a c t i v i t i e s  conducted a t  a reactor 
a re  formal ly  and thoroughly analyzed, eval uated, and recorded; e.g., 
Technical Specifications, Safety Analysis Reports and addenda, and 
documented reports of speci a1 safety reviews and studies. 
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Safe ty  Review. A d e l i b e r a t e  and c r i t i c a l  examinat ion o f  t h e  s a f e t y  impact 
o f  a  proposed a c t i v i t y  o r  an ongoing a c t i v i t y  du r ing  the s i t i n g ,  designing,  
cons t ruc t i ng ,  ma in ta in ing ,  mod i fy ing ,  o r  decommissioning o f  a  reac to r ,  
which cou ld  a f f e c t  h e a l t h  and sa fe ty .  Documentation s h a l l  be considered 
p a r t  o f  the sa fe ty  review, t o  p rov ide  management w i t h  adequate i d e n t i f i -  
c a t i o n  o f  the sa fe ty  i ssues  and t h e i r  poss ib le  i m p l i c a t i o n s ,  and a l so  t o  
a l l ow  o thers  n o t  d i r e c t l y  i nvo l ved  i n  t he  program o r  rev iew process t o  
independently eva lua te  t h e  completeness o r  adequacy o f  t he  review. 

Senior  Reactor Operator. An i n d i v i d u a l  c e r t i f i e d  by con t rac to r ,  management 
t o  operate o r  t o  d i r e c t  the ope ra t i on  o f  a  Department-owned Category A 
reac tor .  

Shutdown. That c o n d i t i o n  i n  which a  r e a c t o r  f a c i l  i t y  has ceased ope ra t i on  
a n d t h e e p a r t m e n t  has declared o f f i c i a l l y  t h a t  i t  does n o t  i n t e n d  t o  
operate the  r e a c t o r  f u r t h e r .  

Standby. That c o n d i t i o n  i n  which a  r e a c t o r  f a c i l i t y  i s  n e i t h e r  operable 
nor ared excess, and doeumentary a u t h o r i z a t i o n  e x i  s t s  t o  ma in ta in  the  
r e a c t o r  f o r  .poss ib le  f u t u r e  operat ion.  

Technical Spec i f i ca t i ons .  A sa fe ty  document approved by the  Department 
which i n  a  s p e c i f i e d  format  de f i nes  the  cond i t ions ,  sa fe ty  boundaries, and 
procedures under which a c t i v i t i e s  a r e  t o  be c a r r i e d  o u t  a t  a  reac tor .  See 
Code o f  Federal Regulat ions, t i t l e  10, p a r t  50.36. 

Under Construct ion.  When t h e  a u t h o r i z a t i o n  f o r  c o n s t r u c t i o n  has been 
issued and a u t h o r i z a t i o n  f o r  ope ra t i on  has n o t  y e t  been issued. 

Unreviewed Safe ty  Quest ion.  A proposed change, t e s t ,  o r  experiment s h a l l  
b e  deemed t o  i n v o l v e  an unreviewed sa fe ty  quest ion i f :  

(1 ) The p r o b a b i l i t y  o f  occurrence o r  t he  consequences o f  an acc iden t  o r  
ma1 f u n c t i o n  o f  equipment impor tan t  t o  sa fe ty  p rev ious l y  eva lua ted i n  
the  Safety Ana lys i  s  Report and addenda w i l l  be s i g n i  f i c a n t l y  i n -  
creased. 

( 2 )  A p o s s i b i l i , t y  f o r  an acc iden t  o r  ma l func t i on  o f  a  d i f f e r e n t  type than 
any eval  uated p rev ious l y  i n  t h e  Safe ty  Ana lys is  Report  and addenda 
w i l l  be c rea ted which c o u l d  r e s u l t  i n  s i g n i f i c a n t  safety consequences. 

Unusual Occurrence. See DOE 5484.2, UNUSUAL OCCURRENCE REPORTING SYSTEM. 

RESPONSIBILITIES AND AUTHORITIES. 

a. Program S e c r e t a r i a l  O f f i c e r s ,  o r  t h e i r  designees, per form the  f o l  l o w i  ng 
func t i ons  f o r  reac to rs  under t h e i r  program responsi b i l  i ty : 

(1) Assume 1  i n e  management r e s p o n s i b i l i t y  f o r  r e a c t o r  sa fe ty .  
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( 2 )  Provide for an independent review and assessment of  the reactor 
program a c t i v i t i e s  i n  the i r '  program organizations and the f i e l  d 
off ices  t o  assure tha t  they are accomplished in consonance with the 
need for  protecting the safety and health of DOE and DOE contactor 
employees, and the public. 

( 3  Assure tha t  the construction, i n i t i a l  s tar tup,  and subsequent 
modifications of reactors involving an unreviewed safety question 
will not create  undue environmental , safety,  or  health r i sks  by: 

( a )  Assuring tha t  an acceptable safety review has been made and 
documented by the appropriate f i  el d organi zation. 

(b) Determining tha t  such independent safety reviews indicate tha t  
an adequate degree. of protection of health and safety ex is t s .  

( 4 )  Approve summary of training plans which define and describe the 
select ive application of ANS 3.1 requirements to Category A reactors 
(see Attachment VI-1,  paragraph 3 1 ,  when assured tha t  the summary 
provides for  the requirements necessary to  achieve the goal of we1 l -  
trained personnel fo r  the reactor( s )  covered by the summary. 

( 5 )  Transmit the resul t s  of the actions taken under subparagraph ( 2 ) ,  
(31, and ( 4 1 ,  above, t o  the responsible f i e l d  organizations w i t h  any 
necessary or appropriate instructions as to subsequent act ion,  to  be 
taken, w i t h  a copy to EP-30. 

(6) Submit to higher management for  action any disagreement w i t h  recom- 
mendations made during safety reviews tha t  cannot be resolved. 

( 7 )  Provide assistance and guidance to  f i e l d  organizations i n  the 
performance of safety reviews, appraisal s, and the preparation of 
safety analysis reports.  

(8 )  Recommend additions o r  revi sions to  reactor safety standards, 
guides, and codes to  EP-30. 

( 9 )  Perform program reviews and assessments to  assure that  f i e l d  organi- 
zations comply w i t h  subparagraph d ,  below. In the execution of 
t h i s  responsi bil i ty , maximum use shoul d be made of the appraisal s 
and other reviews performed by EP-30. 

(10) Assure the safe operation of reactors by: 

( a )  Directing the responsible f ie l  d organization to require 
modification of equipment, procedures, o r  practices to assure 
safe operation. 
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( b )  Taking other actions t o  assure the implementation of this 
chapter, including directing the fie1 d organization t o  curtail 
or suspend the operation of their reactors when necessary. 

(c )  Taking other actions, as deemed necessary. 

Provide t o  EP-30 a copy of  directions given under subparagraph 
( l o ) ,  above. 

Include, in 1 ong-range program objectives and p l  ans, the requirements 
to assure safe reactor operation. 

Assure that program budgets.provide adequate funds for health and 
safety requirements d u r i n g  all phases of reactor l i f e .  

Consider reactor safety factors in connection with review and approval 
of designs, program and project proposal s ,  and other proposal s 
requiring Headquarters action. 

O b t a i n  special technical assistance as needed in performance o f  
assigned functions when the expertise i s  n o t  available in the office 
i n  need of assistance. 

Transmit t o  cognizant f i  el d organizations proposed new safety 
requirements. Upon consideration of field organization assessments 
of such requirements and EP-30 comments, provide f i n a l  approval . 

b. ~ s s i s t a n t  Secretary for ~nvironmental Protection, Safety, and Emergency 

Provides the Secretary w i t h  an independent safety overview and 
assessment of the operation a t  DOE-owned reactors. 

Establishes priorities for conducting appraisal s of reactor programs 
in conjunction with program Secretarial Officers and f iel d office 
managers. 

Assures that reactor projects are consistent w i t h  DOE reactor safety 
pol icy. 

Overviews and appraises b o t h  the line and independent reactor safety 
activit ies of the cognizant Secretarial Officers and the field 
office managers t o  assure that DOE reactor projects are accomplished 
in consonance with a need f o r  protecting the safety and health of DOE 
and DOE contractor employees, and the pub1 ic. Specific emphasis will  
be placed on training programs t o  assure t h a t  they include the 
requirements necessary to achieve the goal of well-trained operators. 
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Conducts appraisals w i t h  teams which are  augmented w i t h  experts from 
other D O E  organizations. 

Provides reactor safety expertise to  a s s i s t  other Headquarters and 
f i  el d organizations. 

Develops training fundamentals covering f i e l d s  such as nuclear theory, 
heat t ransfer ,  f lu id  flow, and thermodynamics for  DOE application. 

Issues and keeps current  Attachment VI-1, which iden t i f i e s  the 
of f ic ia l  s having program safety responsibil i ty for  each DOE-owned 
reactor. 

Assures tha t  responsible EP personnel are  proficient  i n  the operations 
personnel training area, including diverse experti  se so tha t  important 
areas related t o  nuclear safety are  covered. 

Collects new safety requirements appl icabl e to  1 icensed nuclear 
reactors and consults with the cognizant program Secretar ial  Officer 
to make a preliminary evaluation to  determine their potential 
appl icabil  i ty t o  speci f i c  DOE-owned reactors,  and: 

( a )  Evaluates f i e l d  off ice assessments and program Secretarial  
Officer disposit ion of newly proposed requirements and considers 
fo r  inclusion i n  DOE Orders as  appropriate. 

( b )  Maintains a summary of the consideration and disposit ion given 
by the Department to  each of the newly proposed requirements for  
DOE-owned reactors. 

NOTE: The above process fo r  implementing newly proposed - 
environmental protection, safety,  and heal t h  requi re- 
ments into DOE d i rec t ives  does not re1 ieve the 1 ine 
program organization from i t s  responsibil i ty t o  assure 
tha t  new environmental protection, safety,  and heal t h  
requirements are considered and applied as necessary to  
the i r  fac i l  i t i es .  

Deputy Assistant Secretary fo r  Naval Reactors. 

(1) With the assistance of the Managers of Pittsburgh and Schenectady 
Naval Reactors Offices, i s  responsible for  assuring t h a t  adequate 
provision i s  made for  the protection of health and safety in accord- 
ance w i t h  the provisions of this chapter f o r  reactors and f a c i l i t i e s  
under his o r  her cognizance. 

( 2 )  I s  responsible for  approving i n i t i a l  s tar tup and modi f ica t ions  
involving an unreviewed safety question fo r  Naval Reactors prototype 
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p l a n t s  and c r i t i c a l  f a c i l  i t i e s  a t  suppor t i ng  c o n t r a c t o r . l a b o r a t o r y  
f a c i  1  i t i  e s ,  f o r  performing appra i  s a l  s i n  accordance w i  t h  DOE 5482.1 
a s  deemed necessary a t  Naval Reactor  p ro to type  p l a n t s  and suppor t i ng  
c o n t r a c t o r  l a b o r a t o r y  c r i t i c a l  f a c i l i t i e s  and,  f o r  s e l e c t i o n ,  qua1 i f i -  
c a t i o n ,  t r a i n i n g ,  and c e r t i f i c a t i o n  of o p e r a t i n g  personnel f o r  naval 
r e a c t o r  p ro to type  p l  a n t s  and c r i t i c a l  f a c i l  i t ies of suppor t i ng  
c o n t r a c t o r  1  abora tory  f a c i l  i t ies.  

( 3 )  I s  exempt from a p p r a i s a l s  conducted by EP-1 ,  and f o r  r e p o r t i n g  and 
a n a l y s i s  of  occurrences.  

( 4 )  F u l f i l  1  s the r e spons ib i l  i t i e s  1  i s t e d  under paragraph 5d f o r  Heads 
of  F i e l  d  Organiza t ions .  

d. Heads o f  F i e l  d  Organ iza t ions  have the immediate respons i  b i l  i t y  f o r  a s s u r i n g  
t h a t  adequate  p rov i s ion  i s  made f o r  the p r o t e c t i o n  of h e a l t h  and s a f e t y  
i n  accordance w i t h  the p rov i s ions  of  t h i s  chap te r .  They: 

Assume 1 i n e  management r e s p o n s i b i l  i t y  f o r  the s a f e t y  o f  a s s igned  
r e a c t o r s .  

Provide  f o r  an overview of  r e a c t o r  s a f e t y  i n  t h e i r  o r g a n i z a t i o n  
independent  of  1  ine management r e s p o n s i b i l  i t y  . 
Review and provide  t o  the a p p r o p r i a t e  Headquarters  o f f i c e s ,  Sa fe ty  
Analys i s  Repor t s ,  addenda, and o t h e r  s a f e t y  documents f o r  a l l  new 
r e a c t o r  c o n s t r u c t i o n  and f o r  m o d i f i c a t i o n s  . involving an unreviewed 
s a f e t y  ques t ion .  

Assure t h a t  approved Technical S p e c i f i c a t i o n s  e x i s t  f o r  a l l  r e a c t o r s  
under  their s u r v e i l  1  ance. 

Author ize  c o n s t r u c t i o n  and i n i t i a l  o p e r a t i o n  o f  a  new r e a c t o r  o r  
mod i f i ca t i ons  involv ing  an unreviewed s a f e t y  ques t ion .  P r i o r  t o  
i n i t i a l  o p e r a t i o n  o r  a f t e r  m o d i f i c a t i o n s  i nvo lv ing  an unreviewed 
s a f e t y  ques t i on ,  a  p r eope ra t i ona l  i n s p e c t i o n  o f  the r e a c t o r  s h a l l  be 
conducted and documented. 

Spec i fy  i n  w r i t i n g  t o  the c o n t r a c t o r  t hose  a c t i v i t i e s  f o r  which 
s a f e t y  e v a l u a t i o n s  a r e  t o  be submi t ted  f o r  Department of  Energy 
review and approval .  F i e l  d  o f f i c e s  s h a l l ,  a s  a  minimum, review 
proposed mod i f i ca t i ons  invol  ving pl a n t  p r o t e c t i o n ,  r e a c t i v i  t y  c o n t r o l  
systems, and engineered s a f e t y  f e a t u r e s .  

Author ize  m o d i f i c a t i o n s  t o  r e a c t o r  o p e r a t i o n s  i nc lud ing  the a d d i t i o n  
o f  c r i t i c a l  assembl ies  o r  c r f t i c a l  assembly rooms t o  e x i s t i n g  and 
approved c r i t i c a l  f a c i l  i t i es  when these modi f i c a t i o n s  coul d have 
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an impact on r e a c t o r  s a f e t y ,  b u t  do no t  involve unreviewed s a f e t y  
ques t i ons  a f t e r  a s su r ing  t h a t :  

( a )  The c o n t r a c t o r  has performed and documented a  d e t a i l e d  eva lu-  
a t i o n  of  each proposed mod i f i ca t i on .  

( b )  T h e  f i e l d  o f f i c e s '  s a f e t y  reviews a r e  a p p r o p r i a t e l y  performed 
and documented i n  the depth necessary  t o  j u s t i f y  a u t h o r i z i n g  the 
modi f ica t ion .  

( c )  An adequate  degree of p r o t e c t i o n  o f  h e a l t h  and s a f e t y  e x i s t s .  

( d l  Addit ional  requirements  of  the Headquarters  program o rgan iza t ion  
having s a f e t y  review r e s p o n s i b i l  i t y  have been met. 

( 8 )  Review ( e i t h e r  during i n s p e c t i o n s ,  a p p r a i s a l s ,  o r  through reviews 
of  documents submit ted by the c o n t r a c t o r )  changes made t o  r e a c t o r  
o p e r a t i o n s ,  i nc lud ing  r e v i s i o n  of procedures ,  experimental  program 
changes,  and phys ica l  mod i f i ca t i ons  which could  have s a f e t y  imp1 i ca -  
t i o n s ,  t o  a s s u r e  t h a t  the c o n t r a c t o r  has  made a p p r o p r i a t e  reviews and 
t h a t  the changes made do no t  v i o l a t e  Technical S p e c i f i c a t i o n s  o r  
involve  an unreviewed s a f e t y  ques t i on .  

(9) Take such a c t i o n s  a s  may be a p p r o p r i a t e .  i nc lud ing  c u r t a i l m e n t  and 
suspension of  o p e r a t i o n  of any r e a c t o r  under their s u r v e i l l a n c e  when, 
i n  their op in ion ,  such ope ra t i on  may r e s u l t  i n  undue r i s k  t o  heal t h  
and s a f e t y .  

( 10 )  MO-n i to r  c o n t r a c t o r  a c t i v i t i e s ,  a s  a p p r o p r i a t e ,  dur ing  s i t i n g ,  des ign ,  
c o n s t r u c t i o n ,  o p e r a t i o n ,  mod i f i ca t i on ,  and decommissioning phases  by 
p e r i o d i c  i n s p e c t i o n s  o f ,  and v i s i t s  t o ,  i nd iv idua l  r e a c t o r  f a c i l  % t i e s .  

(11) Assure the e s t a b l  ishment of  an app ra i s a l  program i n  accordance w i t h  
DOE 5482.1 , i nc lud ing  p e r i o d i c  app ra i s a l  of the r e a c t o r  o p e r a t i n g  
personnel t r a i n i n g  program. Appraisal  s of  the o v e r a l l  o p e r a t i o n  of  
each r e a c t o r  f a c i  l i t y  s h a l l  be conducted; however, i,ndi v idua l  r e a c t o r  
f a c i l  i  t y  a p p r a i s a l  r e p o r t s  may be combined. 

(12 )  Assure the e s t ab l i shmen t  o f  an a p p r o p r i a t e  q u a l i t y  a s su rance  program 
by the c o n t r a c t o r  i n  accordance w i th  DOE 5700.6. 

( 13 )  Assure the e s t ab l i shmen t  of  a  r e a c t o r  personnel t r a i n i n g  and qua1 i f i -  
c a t i o n  program by the c o n t r a c t o r  i n  accordance w i t h  paragraphs 6 e ( l )  
and ( 2 ) .  

( 14 )  Assist i n  the review and development of  environmental p r o t e c t i o n ,  
s a f e t y ,  and h e a l t h  p r o t e c t i o n  codes,  s t anda rds ,  and guides .  
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(15) Assure the establishment of an unusual occurrence investigation and 
reporting system in accordance w i t h  DOE 5484.1 and 5484.2. 

(16) Prepare a summary of the t ra ining plan which defines and describes 
select ive appl icat ion of ANS 3.1 requirements of Category A reactors.  
Submi t  t h i s  summary through the cognizant Headquarters program 
organization t o  the program Secretarial  Officer for  approval . The 
summary shall  include a description of the f i e l d  of f ice  review and 
approval process of contractor prepared t raining plans. 

( 1 7 )  Assure tha t  s t a f f  includes an individual having broad knowledge 
i n  reactor design, construction, operations, and safety,  i ncl uding 
some experience i n  the area of reactor operations personnel training. 

(18) Keep appropriate Headquarters program organizations advised of 
reactor safety problems, def iciencies ,  and needs, and of actions 
taken under t h i s  chapter. 

(19) Pepform additional duties including safety reviews, inspections, 
and appraisals as directed by the responsible Headquarters program 
organizations. 

(20) Reviews newly proposed safety requirements $nd determines appl ica- 
b i l i t y  t o  specif ic  reactors and submits assessments of such proposed 
requi rements to  the cognizant program secre tar ia l  Officer. 

6. REOUIREMENTS. 

a. Siting. In the selection of the s i t e  for  a new reactor and during modifi- 
cation of an operating reactor tha t  has a s igni f icant  impact on property 
damage or dose commitment, the Code of Federal Regulations, t i t l e  10, part  
100, shall  be considered. 

b. General Design Cr i te r ia .  The General Design Cr i te r ia  specified i n  the 
Code of Federal Regulations, t i t l e  10, par t  50, Appendix A,  shal l  be 
appl i ed to  a1 1 Department-owned reactors i n  the fo l l  owi ng cases : 

(1 )  A1 1 new construction of reactor f a c i l i t i e s .  

(2 )  When the Department determines tha t  safety can be s ignif icant ly 
improved by implementing one o r  more of the c r i t e r i a  ( f o r  example, 
when modifications or  repairs of those s t ructures ,  systems, or  com- 
ponents which involve an unreviewed safety question are  undertaken). 

c. Safety Analysis Reports. New Safety Analysis Reports shall follow the 
Nuclear Regulatory Commission's guidelines on the Standard Format and 
Content of Safety Analysis Reports. While this guidance may focus on 
large complex reactor systems, the format and content i s  generally 



DOE 5480.1A 
8-1 3-81 

appl icabl e to a1 1 reactors. The requirements of t h i s  subparagraph and 
subparagraph ( b ) ,  above, do not apply t o  space-based nuclear reactors 
which will use c r i t e r i a  consistent with space appl ications.  

d. Technical Specifications.  

Each Department-owned reactor shall have a technical specif icat ion 
document meeting the Code of Federal Regulations, t i t l e  10, pa r t  
SO. 36. Technical Specifications for  Department-owned reactors shall 
be simil a r  t o  those required fo r  comparabl e faci l  i t i e s  1 icensed by 
the Nucl ear  Regul atory Commi s s i  on and ye t  provide the f l  exi b i l  i ty  
necessary for  experimental ac t iv i t i e s .  The Technical Speci f icat ions 
serve as an understanding between the Department and the operating 
contractor regarding l imits  and conditions under which the reactor 
will be operated and main-tained. Documentation fo r  Naval reactor 
pl ants  wi 1 1 be in accordance w i  t h  Naval Reactor requi rernents. 

( 2 )  The f ie l  d o f f ice  manager has the responsibil i t y  to  transmit proposed 
and final Technical Specifications t o  Headquarters and t o  approve 
Technical Specifications. The f i e l  d o f f i ce  manager shal l  require 
not i f icat ion in a timely manner of any violation of the Technical 
Specifications. 

. -. e. Reactor Personnel Training and Qual i f ica t ion  Program. 
1.' ' .  

(1) Category A Reactors. T h i s  subparagraph contains the requirements for  
the qual i f icat ion and training of personnel involved i n  the operation 
of Department-owned Category A reactors. (See Attachment VI-1, 
paragraph 3. ) 

( a )  General. American Nuclear Society Standard 3.1, "Selection, 
Qualification, and Training of Personnel for  Nuclear Power 
Plants" (Draf t ) ,  October 1980, shall  be the basis fo r  qual i f i -  
cation and training requirements for  reactor personnel for  
Category A reactors. The requirements of ANS 3.1 a re  to  
be followed to  the extent tha t  they are  appropriate for  the 
faci l  i ty o r  operation being considered. Paragraphs 6e( 1) ( a )  
through 6 e ( l )  ( d l ,  contain interpretat ions of ,  o r  variations 
from, ANS 3.1 requirements. 

1 Application. In view of the diversi ty  of the Department of - 
Energy Category A reactors and i n  order to  f a c i l i t a t e  the 
application of a power reactor standard to  a Department-owned 
reactor,  requirements of ANS 3.1 shall be select ively applied 
as  appropriate to  each s i t e  o r  reactor. U.S. NRC Regulatory 
Guide 1.8 (Draft) ,  of September 1980, shall  a1 so be consid- 
ered,. as  appropriate, fo r  DOE Category A reactors. 
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2 Training Plans. Training plans, which define and describe - 
the selective application of ANS 3.1 requirements, shall  be 
prepared by the operating contractor of each Category A 
reactor. Sui tab1 e ju s t i f i ca t ion  shall be included fo r  
provisions of ANS 3.1 which are  not appl ied. These plans 
shall be submitted t o  the f i e ld  o f f i ce  manager f o r  f inal 
approval. 

3 Security Requirements. The requirements for  security forces,  - 
including t raining,  shall  be in accordance with Department o f  
Energy requi rements. 

( b )  Definitions (ANS 3.1, Section 2 ) .  

1 Nucl ear  ,Power Pl ant  Experience. Experience acquired a t  - 
production, t r a i  n i  ng, t e s t ,  m i  1 i tary , and research reactors 
may also qualify as  equivalent experience on a one-for-one 
time basis. 

2 Operator. An individual who has been ce r t i f i ed  by contractor - 
management to  operate or d i r ec t  the operation of a Department- 
owned reactor i s  considered comparable to  a 1 icensed operator 
for  the purposes of this chapter. Cert i f icat ion shall  be 
valid f o r  a 2-year period. 

( c )  Qual i f ica t ions  ~ANS 3.1, Section 4 ) .  

1 General. ANS 3.1, Section 4.1, includes provisions fo r  
- subs t i tu t ion  of experience for  formal education on a case-by- 

case basis. Substitution of appropriate formal education for 
experience may a1 so be considered. However, formal education 
shall  not be allowed to subs t i tu te  fo r  more than 50 percent of 
the experience requi rements. 

2 Senior Reactor Operator. Senior reactor operators shall  - 
have 1 year experience as  a reactor operator a t  the plant for  
which the senior operator ce r t i f i ca t ion  i s  required (ANS 3.1, 
Section 4.3.1.2). 

3 Reactor Operators. The power plant experience required by - 
ANS 3.1, Section 4.5.1.2b, fo r  the reactor operator position 
may be revised to  2 years. 

4 Technicians. ANS 3.1, Section 4.5.2, discusses t ra ining - 
fo r  technicians, and references Sections 5.3.4 and 5.4 for  
necessary training. In amp1 i f icat ion of these requirements, 
the training program f o r  radiation protection technicians 
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should i nc lude  t h e  t r a i n i n g  in  S e c t i o n s  5.3.4 and 5.4 and 
t r a i n i n g  in :  

a P r i n c i p l e s  of r a d i a t i o n  p r o t e c t i o n ;  - 
b Standards  and regul a t o r y  requi  rements concerning r a d i a t i o n  - 

p r o t e c t i o n ;  

c The type  and magnitude of p o t e n t i a l  r a d i o l o g i c a l  hazard - 
f o r  each p l a n t  system; 

d Responsibi l  i  t i e s  and a u t h o r i t i e s  f o r  their  p o s i t i o n ;  and - 
e Tasks t o  be performed by t h e  t e c h n i c i a n  i n  normal, - 

abnormal , and emergency s i t u a t i o n s .  

A d d i t i o n a l l y ,  each r a d i a t i o n  p r o t e c t i o n  t e c h n i c i a n  s h a l l  have 
demonstrated an unders tanding  o f  t h e  elements  of t h e  t r a i n i n g  
program by s a t i s f a c t o r y  completion of both a w r i t t e n  examina- 
t i o n  and a p r a c t i c a l  demonstrat ion of  t h e  t a s k s  r e f e r r e d  t o  
i n  subparagraph e ,  above. 

5 Medical C e r t i f i c a t i o n .  Medical c e r t i  f i c a t i o v  requi rements  - 
s h a l l  be i n  accordance wi th  ANSI N546-1976. "Medical 
C e r t i f i c a t i o n  and Monitoring of  Personnel Requiring Opera tor  

. 

Licenses  f o r  Nuclear Power Pl a n t s , "  and USNRC. Regul a t o r y  
Guide 1.134, Rev. 1, March 1979, "Medical Eva lua t ion  o f  
Nuclear Power P l a n t  Personnel Requir ing Opera tor  Licenses ."  
Form NRC-396, " C e r t i f i c a t e  o f  Medical Examination," o r  an 
a l t e r n a t i v e  form may be u t i l i z e d .  

( d l  T ra in inq  (ANS 3.1. S e c t i o n  5 ) .  

1 P o s i t i o n  Task Analysis .  A p o s i t i o n  t a s k  a n a l y s i s  s h a l l  be - 
conducted by the  ope ra t i ng  c o n t r a c t o r  a s  necessary  f o r  
ope ra t i ng  personnel t o  de?ine the t a s k s  performed-by the 
person i n  each p o s i t i o n ,  and t o  i d e n t i f y  the r equ i r ed  t r a i n -  
i ng ,  i n  conjunc t ion  wi th  educa t ion  and exper ience ,  necessary  
t o  provide  assurance  t h a t  t h e  t a s k s  can be e f f e c t i v e l y  
performed. The p o s i t i o n  t a sk  a n a l y s i s  shoul d i nc lude  normal 
and emergency d u t i e s  and p l a c e  emphasis on t h e  r o l e  played 
by every  member o f  an o p e r a t i n g  o rgan iza t ion  t h a t  a s s u r e s  
s a f e  p l a n t  opera t ion .  The p o s i t i o n  t a s k  a n a l y s i s  s h a l l  
suppor t  the s e l e c t i o n  of requi rements  o f  ANS 3 .1  and any 
suppl m e n t a l  requi rements a p p r o p r i a t e  t o  t h e  p o s i t i o n .  

2 S imu la to r  Tra in ing .  ANS 3.1, s e c t i o n  5 ,  r e q u i r e s  s p e c i f i c  - 
simul a t o r  t r a i n i n g .  However, adequate  t r a i n i n g  may be  
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achieved by actual plant maneuvers, d r i l l  s ,  par t ia l  pl ant  
simulators, o r  combinations of these. The use of a simulator 
for  a Department of Energy Category A reactor  hall be based 
on an evaluation of the a b i l i t y  to  adequately provide 
in -p l  an t  t ra ining covering a1 1 operator actions,  where timely 
operator action must be taken to  bring the reactor to  a safe  
s t a t e  or maintain the reactor i n  a safe s t a t e ,  and to  provide 
adequate t r a in i  ng i n  normal operations, anticipated tran- 
s ien ts ,  and accident conditions. In-plant training shall  
not lead to  or  have the potential for  s ignif icant  safety 
concerns. 

3 Retraining and Reexamination Programs. - 
a Annual retraining and reexamination programs covering ab- - 

normal plant procedures and emergencies shall  be required. 
Retraining and reexamination programs meeting a l l  other 
requirements of ANS 3.1, section 5,  shall  be scheduled on 
a biennial basis. Examination content shall  be varied 
from t e s t  t o  t e s t .  

b For tasks performed by s h i f t  operati ng personnel i n  - 
response to  off-normal or  accident s i tuat ions,  i n-pl ant  
d r i l l s  shall  be conducted to  enable personnel to  maintain 
proficiency i n  those tasks. 

c In addition to the t raining and retraining addressed in - 
ANS 3.1, section 4, instruct ion should be provided to  
operations personnel i n  the use of plant systems to 
control or mitigate accidents i n  which the core may be 
severely damaged. Such t raining shoul d include, as  a 
min imum,  classroom training and in-pl ant  training. 

4 Control Manipulations. ANS 3.1, section 5.5.1.2.1, ident i -  - 
f i e s  specif ic  control maniwl'ations and plant evolutions 
appl icable  t o  power reactors. For each category A reactor ,  
speci f i  c control mani pul  ation t r a i  n i  ng requi rements shall  be 
developed by the operating contractor and approved by the 
cognizant Deparment of Energy fie1 d office.  

5 Cert i f icat ion.  The program leading to  ce r t i f i ca t ion  shall  - 
be documented' and written procedures f o r  c e r t i  f i  ca t i  on by 
management of shi f t  supervisors, senior reactor operato&, 
and reactor operators shall  be made e i the r  by senior l i n e  
management or others designated by management. Neither an 
operator nor a supervisor may be ce r t i f i ed  by his or her 
immediate sopervi sor. Cert i f icat ion shall be made only a f t e r  
assuring t h a t  a l l  the requirements of t ra ining and exami- 
nations ( i ncl udi ng written,  operating , oral , and medical ) 
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have been s a t i s f i e d ,  and management has  assured  t h a t  t h e  
i nd iv idua l  i s  capable  of  performing s a t i s f a c t o r i l y  a1 1 
func t ions  of  the  a s s igned  t a s k s .  The qua1 i f i c a t i o n  of  a l l  
o t h e r  personnel s h a l l  be a p p r o p r i a t e l y  documented, i . e . ,  
exp'erience, educa t ion ,  medical cond i t i on , '  t r a i n i n g ,  and 
t e s t i n g ,  a s  p e r t i n e n t  t o  t h e  s p e c i f i c  job  assignment .  

6 On t h e  J o b  Tra in ing .  ANS 3.1, s e c t i o n  5.2.1.3.1, r e q u i r e s  - 
t h a t ,  a s  p a r t  of the o p e r a t o r  t r a i n i n g  program, c a n d i d a t e s  
s h a l l  observe  ope ra t i ng  p r a c t i c e s  i n  t h e  con t ro l  room. In 
addi t i  on : 

a 0 e r a t o r s .  Operator  t r a i n e e s  should have r ece ived  3 - k i f t  t r a i n i n g ,  w i t h  no o t h e r  concu r r en t  d u t i e s ,  a t  
t h e  f a c i l  i t y .  During th is  t r a i n i n g ,  under t h e  obse rva t ion  
and c o n t r o l  of a  c e r t i f i e d  o p e r a t o r ,  the t r a i n e e  should 
have manipulated the f a c i l i t y  c o n t r o l s  and performed d u t i e s  
a  person would perform a s  a  c e r t i f i e d  ope ra to r .  

b  Sen io r  Reactor  Opera tors .  Sen io r  r e a c t o r  o p e r a t o r  t r a i n e e s  - 
should have rece ived  3 months o f  s h i f t  t r a i n i n g ,  w i t h  no 
o t h e r  concu r r en t  d u t i e s ,  a t  the f a c i l i t y .  ~ u r ; n ~  th is  
t r a i n i n g ,  under the obse rva t ion  and con t ro l  o f  a  c e r t i f i e d  
s e n i o r  r e a c t o r  o p e r a t o r ,  the t r a i n e e  should have super-  
v i s ed  .the manipulat ion of the f a c i l  i t y  con t ro l  s and 
performed d u t i e s  a  person would perform a s  a  c e r t i f i e d  
s e n i o r  ope ra to r .  

7 Record Requirements. Record r e t e n t i o n  requi rements  (ANS 3.1, - 
s e c t i o n  5.6) s h a l l  be i n  accordance w i t h  paragraph 6k.  

( e )  Im lementa t ion .  T ra in ing  p l ans  f o r  each Category A r e a c t o r  
-d w i th in  1 y e a r  from the d a t e  of  issue o f  this  
chap te r .  E f f e c t i v e  3 y e a r s  from the d a t e  of  i s s u e  o f  t h i s  
c h a p t e r ,  a1 1 personnel f i l l  i n g  the func t iona l  o r  equiva l  e n t  
p o s i t i o n s  con ta ined  i n  ANS 3.1 s h a l l  meet the t r a i n i n g  r equ i r e -  
ments o f  the a p p l i c a b l e  t r a i n i n g  plan. Personnel n o t  ho ld ing  
t h e  p o s i t i o n  p r i o r  t o  1 y e a r  a f t e r  the d a t e  o f  i s s u e  of  th is  
c h a p t e r  s h a l l  meet the s e l e c t i o n  and t r a l n i n g  requirements  of 
t h e  t r a i n i n g  plan.  

( 2 )  Category B Reactors .  This  s e c t i o n  c o n t a i n s  t h e  requirements  f o r  the 
qua1 i f i c a t i o n  and t r a i n i n g  of  personnel involved i n  t h e  o p e r a t i o n  
o f  Department-owned Category B r e a c t o r s  (see Attachment VI-1, 
paragraph 3 1. 
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( a )  Se lec t ion .  

1  Candidates f o r  r e a c t o r  opera tor  should possess t h a t  combi- - 
n a t i o n  o f  education, experience', and t r a i n i n g  which prov ides  
the  equ iva len t  o f  a t  l e a s t  a  h igh  school education. Candi- 
dates f o r  r e a c t o r  supervi  sor  should possess t h a t  combinat ion 
o f  education, experience, and t r a i n i n g  which prov ides  the  
equ iva len t  o f  a t  l e a s t  a  c o l l e g e  educat ion i n  engineer ing o r  
science. 

2 Cont rac tor  management s h a l l  spec i f y  the  demands on hea l th ,  - 
phys ica l  cond i t i on ,  coord inat ion ,  and manual d e x t e r i t y  
requ i red  t o  per form both  r o u t i n e  and emergency func t ions .  A 
h e a l t h  examinat ion s h a l l  be g iven t o  e s t a b l i s h  the  cand ida te ' s  
f i t n e s s  t o  per form a1 1  proposed j o b  tasks. 

(b )  T ra in ing .  

1  Reactor Operator Tra in ing .  The r e a c t o r  ope ra to r ' s  t r a i n i n g  - 
s h z l l  be s u f f i c i e n t l y  comprehensive t o  cover areas which a re  
fundamental t o  the cand idate 's  j o b  desc r ip t i on .  

a  The program s h a l l  i n c l  ude on-the- j o b  t r a i n i n g  f o r  operators - 
and superv isors  t o  assure t h e i r  f am i l  i a r i t y  w i t h  a l l  
requ i  red  aspects o f  r e a c t o r  operat ions,  i n c l  ud i  ng normal 
operat ions, a n t i c i p a t e d  t ransients ' ,  and accident  cond i t ions .  
Where c o n s t r u c t i o n  precludes on-the-job t r a i n i n g ,  p r a c t i c a l  
experience a t  s i m i l a r  reac tors ,  t r a i n i n g  on s imulators,  and 
o the r  approp r ia te  t r a i n i n g  are acceptable.' 

b T r a i n i n g  ca tegor ies  s h a l l  i n c l u d e  nuclear  theory, p r i n -  - 
c i p l e s  o f  r e a c t o r  operat ion,  f ea tu res  o f  f a c i l i t y  design, 
design and opera t ing  c h a r a c t e r i s t i c s  and 1  i m i t a t i o n s ,  
inst ruments and c o n t r o l  s, sa fe ty  and emergency systems, 
sh ie ld ing ,  engineered sa fe ty  features,  standard and 
emergency opera t i ng  procedures, r a d i a t i o n  mon i to r i ng  
systems and survey equi pment, r a d i  01 og ica l  sa fe ty  p r i n -  
c i p l e s ,  e f f e c t s  o f  experiments, and manipul a t i o n  o f  
r e a c t i v i t y  con t ro l s .  T r a i n i n g  i n  heat  t r a n s f e r ,  fl u i d  
fTow, and thermodynamics s h a l l  a l s o  be provided as 
necessary f o r  t he  s p e c i f i c  design o f  t he  reac to r .  

2 Reactor Supervfsor  Tra fn ing .  The superv isor  t r a i n i n g  program - 
s h a l l  i nc lude  t h e  ca tegor ies  and on-the-job t r a i n i n g  s ~ e c i f i e d  
above f o r  r e a c t o r  operators, b u t  w i t h  increased depth t o  
r e f 1  e c t  t he  added responsi b i l  i t i e s  o f  t h e  supervisor.  I n  
add i t i on ,  emphasis s h a l l  be p laced on design and opera t ing  
l i m i t a t i o n s ,  bases f o r  t echn ica l  s p e c i f i c a t i o n s ,  r a d i a t i o n  
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hazards, r e a c t i v i t y  e f f e c t s  du r ing  experimental  and main- 
tenance a c t i v i t i e s ,  f u e l  hand1 i n g ,  burnup and r e a c t i v i t y  
worth, a l t e r a t i o n s  i n  core  con f i gu ra t i on ,  and a d m i n i s t r a t i v e  
responsi b i l  i ti es associ a ted  w i  t h  t he  f a c i l  i ty and app rop r ia te  
f o r  h i s  o r  her  l e v e l  o f  r e s p o n s i b i l i t y .  

( c )  Examination. Wr i t ten,  opera t iona l  , and o r a l  examinat ions s h a l l  
be prepared and adminis tered by the  c o n t r a c t o r  t o  s a t i s f a c t o r i l y  
demonstrate the  requ i red  knowledge o f  r e a c t o r  opera tors  and 
supervisors. These examinat ions s h a l l  i nc lude  quest ions  on a l l  
ca tegor ies  l i s t e d  above and the  examinat ion con ten t  s h a l l  be 
v a r i e d  from t e s t  t o  t e s t .  The Department s h a l l  rev iew the  type, 
depth, and breadth o f  t he  examinat ions f o r  i n i t i a l  c e r t i f i c a -  
t i on .  Admin i s t ra t i on  o f  examinat ions o f  r e a c t o r  ope ra to rs  and 
superv isors  s h a l l  be by those personnel s u f f i c i e n t l y  know1 edge- 
ab le  t o  a s c e r t a i n  candidate d e f i c i e n t i e s .  The examinat ion 
contents, admin i s t ra t i on ,  and eval u a t i o n  s h a l l  be rev iewed by 
personnel o the r  than the  candidate o r  h i s  immediate superv isor .  

( d l  C e r t i f i c a t i o n .  The program 1  eading t o  c e r t i f i c a t i o n  s h a l l  be 
documented, and w r i t t e n  procedures. f o r  c e r t i f i c a t i o n  by manage- 
ment o f  qua1 i f i e d  r e a c t o r  opera tors  and superv isors  s h a l l  be 
made e i t h e r  by sen ior  l i n e  management o r  o thers  designated by 
management. Ne i the r  a  r e a c t o r  opera tor  nor  a  superv isor  may be 
c e r t i f i e d  by h i s  o r  her  immediate superv isor .  C e r t i f i c a t i o n  
s h a l l  be made on ly  a f t e r  assur ing  t h a t  a l l  the  requirements o f  
t r a i n i n g  and examinations ( i n c l u d i n g  w r i t t e n ,  opera t ing ,  o r a l  , 
and medical 1 have been s a t i  s f  ied ,  and management has assured 
t h a t  the r e a c t o r  operator  o r  superv isor  i s  capable o f  per forming 
s a t i s f a c t o r i l y  a l l  o f  t he  func t i ons  of t h e  assigned tasks.  

( e l  R e t r a i n i n  . A r e t r a i n i n g  program s h a l l  be es tab l i shed  t o  --h9 prov i  e  t r a i n i n g  on changes t o  p l a n t  o r  procedures, areas 
i n  which t h e  candidate shows def ic iency , .a reas  i n  which t h e  
candidate i s  n o t  r o u t i n e l y  exposed, and o the r  areas necessary 
t o  keep opera tors  and superv isors  p r o f i c i e n t .  The r e t r a i n i n g  
program s h a l l  inc lude:  

1  Pe r iod i c  re f reshe r  t r a i n i n g .  - 
2 Indepth r e t r a i n i n g  and reexaminat ion a t  l e a s t  annua l ly  i n  - 

abnormal p l a n t  procedures and emergencies. 

3 Immediate r e t r a i n i n g  i n  i d e n t i f i a b l e  weak areas (see ( f )2c ,  - - 
be1 owl. 
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Reexamination. 

1 The reexamination should emphasize those subjects which are - 
necessary t o  determine weaknesses which coul d affect  continued 
proficiency. The reexamination shall : 

a Include the appropriate categories l i s t ed  in paragraphs - 
6e(2) ( b )  1 ,  and - 2, for  operators and supervisors, 
respectivzly . 

b Cover a1 1 areas in addition to subparagraph a ,  above, in - 
which the candidates are expected to be profTcient. 

c Include written, oral , and operational testing. - 
2 The contractor has the following options: - 

a Giving one. examination bfennial ly which covers a1 1 - 
categories. 

b Giving examinations on selected categories throughout - 
the 2-year period. 

c In l ieu of retraining prior to examination, give a - 
comprehensive examination (written and oral ) in each 
category, and an operational examination t o  determine 
weak areas in which the operator o r  supervisor shall be 
retrained and retested. 

3 A 1 i ne manager or supervisor may administer the examination - 
i f  the contractor does not have other qualified personnel 
from which to draw. However, i f  the employee who administers 
the examination i s  also t o  be cert if ied or recert if ied,  he 
shall n o t  be examined by those persons whom he examines nor 
can he examine himself. 

( g )  Recertification. The candidate shall n o t  be allowed to function 
as a cert if ied operator or supervisor i f  he has n o t  completed 
a l i  of the requal ification program w i t h i n  2 years from the 
previous certification. If a cert if ied operator fa i l  s a required 
portion of a recertification examination or shows serious 
deficiencies which indicate he may operate in an unsafe manner, 
then he i s  to be removed from ac t iv i t i es  requiring cert if icat ion 
until retraining and reexamination are sat isfactori ly completed. 
I n  addition the recertification of previously cert if ied operators 
and supervisors shall be based on: 

1 Operating records and experiences d u r i n g  the past c e r t i f i -  - 
cation period. 
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2 Successful completion of appropr ia t e  por t ions  of  t h e  r e t r a i n -  - 
ing and r e t e s t i n g  program. 

3 A review made e i t h e r  by s e n i o r  l i n e  management by a committee, 
or  by an individual  destgnated by management. Reactor 
opera to r s  and supervisors  may no t  be c e r t i f i e d  by their 
immediate supervi sors .  

4 I f  an opera tor  o r  supervisor  has been away from r e a c t o r  - 
opera t ions  f o r  a s i g n i f i c a n t  period,  b u t  l e s s  than 12 months, 
sel  ec ted  r e t r a i n i n g  i ncl uding ora l  , w r i t t e n ,  and opera t ive  
examinations sha l l  be given a s  deemed necessary. However, i f  
the absence i s  g r e a t e r  than 12 months, comprehensive w r i t t e n ,  
oral  , and opera t ing  examinations ( a s  required of  i n i t i a l  
qua1 i f y i  ng candidates)  s h a l l  be given t o  determine weak 
areas .  Retraining and r e t e s t i n g  s h a l l  be requi red  in  a reas  
of weakness. 

5 A heal t h  examination s h a l l  be administered bienni a1 l y  , o r  - 
more f requent ly  i f  circumstances warrant ,  t o  a s s u r e  continued 
physical stamina, coordinat ion ,  and manual d e x t e r i t y  , 
required t o  perform his o r  her assigned job tasks .  Naval 
personnel a t  Naval Reactors proto types  r ece ive  medical 
examinations a s  requi red  by Department of Navy s tandards .  

( h )  Documentation. The of  personnel s h a l l  be docu- 
mented i n  a form amenable t o  aud i t .  The documentation sha l l  
inc l  ude: 

1 Education, experience, empl oyment h i  s t o r y ,  and heal t h  - 
eval uation. 

2 Training programs compl e ted .  - 
3 Records o f  i n i t i a l  and most r e c e n t  w r i t t e n  examinations con- - 

s i s t i n g  of the c a n d i d a t e ' s  answers and examiner' s eval uat ion.  

4 Records of  i n i t i a l  and most r ecen t  ora l  and opera t ional  - 
demonstration examinations, including:  

a Either a l i s t i n g  o f  the b a s i c  ques t ions  asked and t a s k s  - 
performed, o r  a general summary of each a rea  covered. 

b An evaluat ion of the o p e r a t o r ' s  o r  superv i so r ' s  response. - 
c A general summary of  o ra l  examination by t h e  examiner - 

including an eva lua t ion  of the knowledge, a b i l i t y ,  and 
performance of the opera tor  o r  supervisor .  
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5 Records of  init ial  certification and the most recent - 
recerti fication, wi t h  dates and approval signatures. 

( i )  Maintenance Personnel. The training requirements for maintenance 
personnel shall be determined by the class of  maintenance which 
the personnel are t o  perform, the degree of  supervision required, 
and the required knowledge of  the reactor. 

1 All maintenance operations shall be performed by personnel - 
who are properly trained in their respective discipline 
or under direct supervision of trained personnel. 

2 A written policy shall be establ ished t h a t  describes functions, - 
assignments, and responsibilities of the maintenance organiza- 
t i o n  as i t  relates t o  reactor safety. 

3 The successful completion of the training and qualification - 
e f f ~ r t  shall be documented. 

(j 1 Fuel Hand1 i ng Operations. A1 1 fuel handl i ng operations shall 
be performed by or under the direct supervision of an individual 
certified by management as qual ified to perform the required 
functions. The requirement's below are not necessary i f  fuel 
handl ing i s  performed by individuals qual ified for such under 
regular reactor operator and supervisor 'training programs. 

1 A spec1 f ic  qual i fication program shall be establ i shed - 
for the fuel handl i ng supervisor. Operators shall receive 
appropriate training for their assigned tasks. 

2 The ini t ia l  qual ification and recertification program for - 
the supervisor shall consist of  training, examination, 
certification, retraining, reexamination, and recertifica- 
t i o n .  The training and testing may be 1 imi ted t o  that 
needed for fuel handling safety, the impact of fuel hand- 
ling on the safety of the reactor, and actions t o  be taken 
during abnormal and emergency conditions. 

3 Documentation requirements i n  subparagraph e(2) ( h )  above, - 
shall be foll owed. 

f .  Qua1 i ty Assurance. Department-owned reactors shall adhere to the 
qual i t y  assurance requi rements in DOE 5700.6A. 

g. Contractor Independent Review and Appraisal System. The field office 
shall require each contractor t o  establish and mal'ntain an internal safety 
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review system for each phase o f  the reactor program 1 i f e  (e.g.,  design, 
construction, testing, operation) which: 

(1)  Functions primarily in an advisory capacity t o  the l ine  organization, 
reporting t o  a designated position a t  a level o f  management suffi-  
ciently high t o  take any necessary corrective action. (Safety i s  a 
1 ine responsibil i ty; neither review nor subsequent approval re1 eases 
1 ine management from i t s  responsibil i t y  for  safety of people and 
equipment. ) 

( 2 )  Is clearly defined and delineated in writing (e.g. ,  purposes, 
objectives, functions, authority, responsibil i ty ,  composition, 
quorum, meeting frequency, and reporting requirements.) 

( 3 )  Can be audited by contractor management and by the Department. 
The performance of the system shall be recorded in sufficient  
detail t o  permit contractor management and the Department to 
evaluate i t s  effectiveness. Actions taken on any recommenda- 
tions resul ting from reviews, audits,  inspections, apprai sa1 s ,  
and surveillance shall be included i n  these records. 

( 4 )  Provides technical competence in the areas being reviewed. Each 
review, except subparagraph (91, be1 ow, shall be carried out by per- 
sons whose technical disciplines cover the range of technical fie1 ds 
encountered in performing a safety review. Safety considerations 
are to be treated i n  such breadth and depth as i s  necessary t o  
identify the potential hazards and to evaluate the risfis. 

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

(6 Provides an independent determination of whether a proposed act ivi ty 
involves an unrevi ewed safety question, vi 01 ation of a Technical 
Specification, or any other matter for which approval i s  required. 

( 7 )  Provides an  appraisal of the overall operation o f  each facil i ty  a t  
leas t  annually. This appraisal shall be made by individuals the 
majority 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 
subparagraph (8), be1 ow. 

(8) Provides fo r  objective and independent review o f :  

( a )  Proposed modifications t o  p l a n t  and equipment having safety 
significance and safety analysis thereof. 

( b )  Proposed experiments and irradiations having safety significance. 
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( c )  Procedures ,  i . e . ,  a d m i n i s t r a t i v e ,  o p e r a t i n g  (normal and abnormal ) ,  
maintenance,  r e p a i r ,  t e s t i n g ,  q u a l i t y  a s su rance ,  and emergency 
and s i g n i f i c a n t  changes t h e r e t o .  

( d l  Organ iza t ion  and s t a f f i n g .  

( e l  S a f e t y  e v a l u a t i o n s  and Technical  S p e c i f i c a t i o n s ,  and changes 
t h e r e t o .  

( f )  Approp r i a t e  t r a i n i n g  programs, i n i t i a l  and subsequent  q u a l i f i c a -  
t i o n  and c e r t i f i c a t i o n  requi rements  and procedures .  Emphasis i n  
the t r a i n i n g  program review s h a l l  i n c l u d e  the involvement  of  a l l  
a p p r o p r i a t e  1 eve1 s of  management, i ncl udi ng s e n i o r  management, 
i n  a s s u r i n g  adequate  coverage  f o r :  unders tanding  of  b a s i c  
p r i n c i p l  es, m i  t i g a t i o n  of the s e v e r i t y  o f  pos tu l  a t e d  r e a c t o r  
a c c i d e n t s ,  and unders tanding  of  p l a n t - s p e c i f i c  l i m i t a t i o n s ;  and 
i n  reviewing genera l  exam approach,  management, and upda t e  
techniques .  

( g )  Occurrences,  i n c l  uding v i o l  a t i o n s  o f  Technical  S p e c i f i c a t i o n s .  

( h )  The c o n d i t i o n  of  the phys ica l  p l a n t .  

( i  ) The accuracy  and comple teness  o f  recordkeeping  and documentation. 

(9) I s  reviewed by c o n t r a c t o r  management f o r  adequacy o f  performance 
a t  l e a s t  every  ' 3  y e a r s .  

h. S tandards .  Reac tor  o p e r a t i o n s  s h a l l  be conducted i n  accordance w i t h  
e s t a b l i s h e d  s t a n d a r d s ,  where a p p l i c a b l e .  Where e s t a b l i s h e d  s t a n d a r d s  
a r e  determined t o  be inadequate  or  n o t  a v a i l a b l e ,  s u i t a b l e  o p e r a t i n g  
s t a n d a r d s  s h a l l  be developed, us ing  c o n t r a c t o r  e x p e r t i s e  a s  neces sa ry ,  
s o  t h a t  a de f ined  and agreed  upon b a s i s  f o r  conduct ing and a s s e s s i n g  
o p e r a t i o n s  is  e s t a b l i s h e d  and used. The S a f e t y  Ana lys i s  Repor t  s h a l l  
i d e n t i f y  on a r e a c t o r  s p e c i f i c  b a s i s  the s t a n d a r d s  app l i ed .  

i. Standby and Decomis s ion ing .  Before  p l ac ing  a r e a c t o r  i n  s tandby o r  
decommissioning i t  ( i .e., permanently s h u t t i n g  down the r e a c t o r  and 
d i  smantl i n g  or-entombing i t )  , the a c i i v i  t ies  s h a l l  be pl anned and 
documented. The f i e 1  d o f f i c e  manager s h a l l  approve a1 1 s tandby and 
decommissioning p l a n s  b e f o r e  implementat ion.  

j. Report ing and Ana lys i s  o f  Occurrences.  P o l i c i e s  and procedures  f o r  
r e p o r t i n g  and a n a l y s i s  o t  occu r r ences  s h a l l  be i n  accordance w i t h  DOE 
5484.1 and DOE 5484.2. 

Emergency Planning.  
-DOE SSOO . 2 . Emergency p lanning  s h a l l  be i n  accordance w i t h  
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11-23 (and VI-24) 

1.  Recordkeeping. Records shall be maintained in accordance w i t h  the 
requirements of DOE 1324.2, RECORDS DISPOSITION. 

m. Tenant-Landlord Safety Responsibilities. When reactor projects are  
located a t  s i t e s  which are under the d i r ec t  control of a fie1 d o f f i ce  
manager ( 1 and1 ord) other than the f i el d o f f i ce  manager havi ng contractual 
responsibil i ty fo r  the reactor project ( t enan t ) ,  the tenant shal l  be 
assigned a parcel of 1 and ( the  reactor t e s t  area)  w i t h i n  which he will 
confine his  ac t iv i t i e s .  Specific au thor i t ies ,  responsibil i t i e s ,  and 
l imitat ions for  the tenant and the landlord shall  be described i n  a 
writ ten agreement between the two f i e l d  o f f i ce  managers fo r  each t e s t  
area tha t  i s  established. This agreement shall conform to the following 
general provi s i  ons: 

(1)  The reactor t e s t  area shall be described i n  writing. 

( 2 )  The tenant shall  assume responsibil i ty for  the health and safety 
of persons and property w i t h i n  the reactor t e s t  area and f o r  
keeping the 1 andlord informed regarding the nature of a c t i v i t i e s  
undertaken and the condition of the reactors,  incl uding any 
reportabl e occurrences. 

( 3 )  The landlord shall  have fu l l  responsibi l i ty  fo r  a l l  safety matters 
except those w i t h i n  the confines of a reactor t e s t  area being operated 
by the tenant. 

( 4 )  The landlord shall  have the r igh t  t o  take whatever action may be 
appropriate, including curtailment of operations w i t h i n  a reactor t e s t  

-area,  when i n  his opinion such operation may jeopardize the health and 
safety of persons or  property beyond the l imi ts  of the reactor t e s t  
area. 

( 5 )  The 1 andlord may accept responsibil i ty fo r  cer tain safety aspects 
w i t h i n  the tenants' reactor t e s t  area,  par t icular ly when those 
a c t i v i t i e s  u t i  1 ize 1 and1 ord personnel or  1 andlord contractor personnel 
and equi pment. 

7. ORGANIZATIONS HAVING RESPONSIBILITY FOR DEPARTMENT OF ENERGY OWNED REACTORS. 
Assi gnments of responsi b i l  i ty  for  each Department-owned reactor are 1 i sted 
i n  ~ t t achment  VI-1. To f a c i l i t a t e  the updating of this information, 
Headquarters organization which has the program responsibil i ty for  a 
shall  notify EP-30 when additions o r  changes a re  made i n  the respons 
for  a reactor or i t s  designation. 

the 
reactor 

ibi1 i t y  
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Attachment V I - 1  

ORGANIZATIONS RESPONSLBLE 
FOR DEPARTMENT OF ENERGY 

OWNED REACTORS 

The t a b l e  provided on the  f o l l o w i n g  pages 1 i s t s  a1 1 Department o f  Energy owned 
reactors.  The key t o  the abbrev ia t ions  used i n  t h e  t a b l e s  and those r e a c t o r s  
designated as Category A reac to rs  i s  provided below. 

1. FIELD ORGANIZATIONS AND OPERATING CONTRACTORS. 

AL - Albuquerque Operat ions O f f i c e  
ANL - Argonne Nat ional  Laboratory 
BNL - Brookhaven Nat ional  Laboratory 
BNW - B a t t e l l  e Northwest Laboratory 
CH - Chicago Operat ions O f f i c e  
CRBRP-PO - C l i n c h  R ive r  Breeder Reactor P l a n t  - P r o j e c t  O f f i c e  
Du Pont - E. I. Du Pont de Nemours and Company 
Duquesne - Duquesne L i g h t  Company 
EG&G - EG&G Idaho, Inc.  
GE - General E l e c t r i c  Company 
HEDL - Hanford Engineering Devel opment Laboratory 
I D  - Idaho Operat ions O f f i c e  
LASL - U n i v e r s i t y  o f  Cal i fo rn ia ,  Los A1 amos Nat iona l  Laboratory 
LLL - U n i v e r s i t y  o f  Cal i f o r n i  a, Lawrence L i  v e n o r e  Laboratory 

< .  . -.__ OR - Oak Ridge Operat ions 0 f . f i ce  
ORNL - Oak Ridge Nat ional  Laboratory 
PRNC - Puerto Rico Nuclear Center 
R I  - Rockwe? 1 I n t e r n a t i o n a l  
RL - Richland Operat ions O f f i c e  
SAN - San Francisco Operat ions O f f i c e  
Sandi a - Sandi a Labora tor ies  
SR - Savannah R ive r  Operat ions O f f i ce  
U N I  - Un i ted  Nuclear I n d u s t r i e s  
WEST - Westinghouse E l e c t r i c  Corporat ion 

HEADQUARTERS ORGANIZATIONS. 

DP-2 - Defense Programs 
EP-14 - Environmental Safety Engineering D i v i  s ion  
ER-10 - O f f i c e  o f  Basic Energy Sciences 
ER-30 - Of f t ce  o f  Hea l th  and Environmental Research 
NE-40 - O f f i c e  of Naval Reactors 
NE-530 - O f f i c e  o f  Reactor Research and Technology 
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3. DESIGNATED CATEGORY A REACTORS. Department-owned r e a c t o r s  designated a s  
Category A r e a c t o r s  a r e  a s  l i s t e d  below. Designation a s  a Category A r e a c t o r  
i s general l y  based on power 1 eve1 ( e.  g. , 20 MW s teady s t a t e )  , potent i  a1 
f i  ss ion  product inventory,  and experimental capabil i ty .  A1 1 o t h e r  DOE-owned 
r e a c t o r s  ( not  incl udi ng Naval Reactors)  a r e  designated Category B. 

ATR - Advanced Tes t  Reactor 
C - C Production Reactor 
EBR-I I - Experimental Breeder Reactor I I 
ETR - Engineering Tes t  Reactor 
FFTF - F a s t  Flux T e s t  F a c i l i t y  
HFBR - High Flux Beam Reactor 
HFIR - High Flux Isotope Reactor 
K - K Production Reactor 
LOFT - Loss of Flu id  Tes t  
N - N Production Reactor 
ORR - Oak Ridge Research Reactor 
P - P Production Reactor 
PBF - Power Burst Facil  i t y  



DOE 5480.1A 
8-13-81 

L 
-0 
E C, - U 
C, a 
4 L 
LC, 
Q) E 
n o  
O U  

C, 
EV) 
aJ3 
LC, 
L 4  
3C, 
u r n  

Attachment Y I - 1  
Page 3 

* n 
a.3 u 
c E: 
n 4 
4 C, 
L V) 
aJ 
n E 
0 H 



REACTORS 

Responsible Headquarters . 
F ie1  d Program Operat ing Current  

Name Designat ion Organizat ion Responsibi l  i t y  Contractor  Status 

Rocky F l a t s  Nuclear 
Safety F a c i l i t y  
( C r i t i c a l  
F a c i l i t y )  . 

Sandi a Pul sed 
Reactor I I 

Sandi a Pul sed 
Reactor I 1 1  

Argonne Fas t  
Source Reactor 

Argonne Thermal 
Source Reactor 

B i o l o g i c a l  Research 
Reactor 

Chicago P i l e  No. 5 

RFP-NSF : 
Hor i  zonta l  Spl i t 
Tabl e 

RFP-NSF : 
V e r t i c a l  S p l i t :  
Tabl e 

RFP-NSF : 
S o l u t i o n  System 

RFT-NSF : 
Tank Reservoir  

SPR I 1  

SPR I11 

AFSR 

ATSR 

JANUS 

CP-5 

R I 

R I 

R I 

R I 

SANDIA 

SANDIA 

ANL 

AN L 

ANL 

ANL 

Operable 

Operable 

Operable 

Operable 

Operable 

Operable 

Operabl e 

Operable 

Operable 

Shutdown . 

w3= 
DJ rt 
U3 rt 
fD DJ 
0 

P 3  
3 
fD 
7 
K - t  
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Responsible Headquarters 
F l e l  d program Opera ti ng Current  

E8 
0 

Name Designat ion Organizat ion Responsjbi 1 i ty Contractor  S ta tus  w 
.-.,- 

Experimental EBR I 1  
Breeder Reactor I I 

Trans ien t  Reactor TREAT 
Test 

Neutron Radioograph NRAD 
Faci 1 i ty 

Zero Power ZPR-6 
Reac to r -6  

Zero Power ZPR-9 
Reac t o r - 9  

Zero Power ZPPR 
Plutonium Reactor 

Brookhaven Medical B M R R I I I  
Research Reactor 

High F lux  Beam HFBR 
Reactor 

C l  i nch River  Breeder CRBRP 
Reactor P l  an t  

Advanced R e a c t i v i t y  ARMF I 
Measurement 
F a c i l i t y  ( C r i t i c a l  
F a c i l i t y )  

NE-530 ANL Operable 

NE-530 ANL Operable 

NE-530 AN L Operable 

NE-530 AN L Operabl e 

NE-530 AN L Operabl e 

NE-530 AN L Operable 

C H ER-30 BNL Operabl e 

C H ER-10 BNL Operable 

CRBRP-PO NE-530 PMC Operable 

ID NE-530 EG&G Operable 
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REACTORS 

Responsi b l  e Headquarters 
Fie1 d Program Operating Current 

Name Designation Organization Responsibi 1 i ty Contractor Status 

C r i t i c a l  F a c i l i t i e s  
( 1  c e l l )  

C r i t i c a l  F a c i l i t i e s  
(2 c e l l s )  

Destroyer Reactor 
Proto type 

Large Ship Reactor 
Prototype 
(2 reactors)  

Modi f ica t ions and 
Addit ions t o  
Reactor Fac i l  i t i e s  

Natural C i  r cu l  a t i on  
West P lan t  

S1W F a c i l i t y  

Shippi ngport 
Atomic Power 
S ta t ion  

Small Submarine 
Reactor Prototype 

KAPL 

KAPL 

D I G  

AIW 

MARF 

S1W 

SHIPPINGPORT 

NE-40 NE -40 GE 

NE-40 NE-40 GE 

NE-40 NE -4 0 GE 

NE-40 NE-40 WEST 

WEST 

WEST 

Duquesne 

Operabl e 

I n  Standby 

Operable 

Operable 

Operable 

Operable 

Operable 

Operabl e 

Operabl e 



REACTORS 

Responsible Headquarters 
F i  e l  d Program Opera ti ng Current  

Name Designat ion Organizat ion Responsibi 1 i t y  Cont rac tor  S ta tus  

Submarine Advanced S3G 
Reactor Prototype 

Thermal Reactor TTR-1 
No. 1 

T r i d e n t  Reactor S8G 
Prototype 

Bulk Sh ie ld ing  BSR 
Reactor 

High F lux  HF I R 
I sotope Reactor 

Hea l th  Physics HPRR 
Research Reactor 

Oak Ridge C r i t i c a l  OR-CEF: 
Experiments F a c i l  i t y  C e l l  "W" 

Oak Ridge Research ORR 
Reactor 

Pool C r i t i c a l  PCA 
Assembly 

Tower Shi e l  d i  ng TSR- I I 
Reactor I I 

NE-40 NE-40 GE Operable 

NE-40 NE-40 GE Operable 

NE-40 NE-40 GE Operable 

OR ER-10 ORNL Operable 

OR ER-10 ORNL Operable 

ER-30 ORNL Operable 

OR ER-10 ORNL Operable 

ER-10 ORNL Operable 

OR ER-10 ORNL Operable 

OR NE-530 ORNL Operable 



REACTORS 0 3 0  
1 0  
t-m 

Responsible Headquarters W 
I Ul 

Fie1 d Program Operati ng Current % 
Name Designation Organization Responsibi 1 i ty Contractor Status o 

w 
D 

Puerto Rico PRNC-L-77 OR ER-30 PRNC Shutdown 
Nucl ear Center pe 
L-7 7 

B Production B 
Reactor 

Shutdown 

C Production Reactor C RL DP-1 UN I Shutdown 

Fast Flux Test FFTF 
F a c i l i t y  

Neutron Radiography NRF 
Fac i l  i t y  

K East Production K E 
Reac t o r  

K West Production KW 
Reactor 

N Production N 
Reactor 

FFTFPO NE-530 HEDL Under 
Construction 

FFTFPO NE-530 HEDL Operabl e 

RL DP-1 UN I I n  Standby 

RL DP-1 UN I I n  Standby 

RL DP-1 UN I Operabl e 



REACTORS 

Responsible Headquarters 
F i e l d  Program Operating Current 

Name Designation Organization Responsibil i t y  Contractor Status 

Pac i f i c  Northwest PNL-CML : Spl i t 
Lab - C r i t i c a l  Tab1 e 
Mass Lab 

PNL-CML : 
P l  u ton i  um Solut ion 
System 

Pac i f i c  Northwest PNL-PRCF 
Lab P l  u ton i  um Recycle 
C r i t i c a l  F a c i l f t y  

L i  vermore Pool LPTR 
Type Reactor 

Nuclear E f fec ts  SUPER KUKLA 
Reactor 

C Production Reactor C 

K Production Reactor K 

L Production Reactor L 

Nuclear Test Gauge NTG 
(Subcri t i c a l  Fac i l  i t y )  

P Production Reactor P 

Process Development POP 
P i l e  

RL 

RL 

RL 

SAN 

S AN 

S R 

SR 

S R 

SR 

SR 

S R 

NE-530 

NE-530 

NE-530 

DP-1 

DP-1 

DP- 1 

DP-1 

DP-1 

DP-1 

DP-1 

DP-1 

BNW 

BNW 

BNW 

LLL 

LLL 

Du Pont 

Du Pont 

Du Pont 

Du Pont 

Du Pont 

Du Pont 

Operable 

Operable 

Shutdown 

Shutdown 

I n  Standby 

Operabl e 

Operable 

I n  Standby 

Operable 

Operable 

I n  Standby 



REACTORS 

Responsible Headquarters 
F i e l d  Program Operating Current 

Name Designation Organization Responsi b i  1 i t y  Contractor Status 

R Production Reactor R S R DP-1 Du Pont I n  Standby 

Resonance Test RTR 
Reactor 

Subcri t i c a l  SE 
Experiment 

S R DP-1 Du Pont I n  Standby 

S R DP-1 Du Pont I n  Standby 

Standard Pi1 e SP SR DP-1 Du Pont In Standby 

Savannah R i v e r  SP 
Test P i l e  305 

S R DP-1 Du Pont Operable 
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CHAPTER V I I  

FIRE PROTECT1014 

1 . PURPOSE. This chapter  es tab l  i shes requ i  rements f o r  an "improved 
ri sku l e v e l  o f  f i r e  p r o t e c t i o n  s u f f i c i e n t  t o  a t t a i n  the  o b j e c t i v e s  
l i s t e d  oelow. A h ighe r  standard o f  p r o t e c t i o n  may be j u s t i f i e d  i n  
c e r t a i n  instances f o r  the  purpose o f  na t i ona l  secu r i t y ,  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  the pub l i c .  The o b j e c t i v e s  o f  t h i s  
program a re  t n a t :  

a. No t h r e a t s  t o  the  pub1 i c  hea l th  o r  we1 f a r e  w i l l  r e s u l t  
from f i r e .  

b. There a re  no undue hazards t o  employees from f i r e .  

c. V i t a l  Department o f  Energy programs w i  11 n o t  s u f f e r  unacceptable 
delays as a  resu l  t o f  f i r e .  

V I I - I  

d. Proper ty  damage w i  11 be he1 d  t o  manageable 1  eve1 s. 

2. DEFINITIONS. 

a. Improved R i s ~ .  This term has the  same meaning and i n t e n t  as 
i s  commonly Understood when t h i s  term o r  the  term, "H igh ly  
Pro tec ted  Risk," i s  used i n  the insurance i ndus t r y .  The term 
invo l ves  the  use and a p p l i c a t i o n  o f  judgment and thus does n o t  
l e n d  i t s e l f  t o  a  prec ise ,  f i x e d  d e f i n i t i o n  app l i cab le  i n  a l l  
l o c a t i o n s  and s i t u a t i o n s .  General ly , an improved r i  sk proper ty  
i s  one t h a t  would qua1 i f y  f o r  complete insurance coverage by t h e  
Factory Mutual System, the  I n d u s t r i a l  R i  sk Insurers ,  and o the r  
i n d u s t r i a l  insurance companies t h a t  1  i m i  t t h e i r  insurance underwri t i n y  
t o  the  b e s t  p ro tec ted  c l a s s  o f  i n d u s t r i a l  r i s k .  Essent ia l  elements 
o f  a program complying w i t h  the improved r i s k  concept are inc luded 
i n  t h i  s  chapter.  Irnproved r i s k  p r o t e c t i o n  requ i res  compl i ance w i t h  
tne  f i r e  p r o t e c t i o n  and l o s s  prevent ion standards d e t a i l e d  i n  
Chapter I o f  t h i s  Order. This term a lso  i m p l i e s  t h a t  q u a l i f i e d  
f i r e  p r o t e c t i o n  engineer ing judgment has been used t o  ob ta in  the  
n ighes t  economical l y  j u s t i f i a b l e  l e v e l  o f  i n d u s t r i a l  1  oss prevent ion.  
The most ev ident  c h a r a c t e r i s t i c  o f  an improved r i s k  p roper ty  i s  t he  
ex is tence o f  re1 i a o l e ,  automatic f i r e  e x t i n g u i s h i n g  systems through- 
o u t  a1 1  bu i  1  d ings o f  combust ible cons t ruc t i on  o r  content  where the  
b u i l d i n g  i s  v i t a l  t o  operat ional  c o n t i n u i t y  o r  may experience a  
l a r g e  proper ty  l o s s  frorn f i r e  i n  t he  absence o f  an automatic 
e x t i n g u i  sh i  ng system. 
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b. Nat iona l  Secur i ty .  Those aspects o f  ~ a t i o n a l  s e c u r i t y  as 
r e f e r r e d  t o  i n  t he  Atomic Encrqy Act  o f  1954 t h a t  cou ld  be 
a f f e c t e d  adversely  by f i r e ,  explos ion,  o r  o the r  catastrophes. 

c. P r o t e c t i o n  o f  the  P u b l i c  Hea l th  and Welfare. Cont ro l  o f  f i r e ,  
explos ion,  o r  e f f e c t s  o f  hazards t o  minimize p o t e n t i a l  i n j u r y  t o  the  
~ u b l i c  and damage t o  proper ty  n o t  owned by the  Department o f  Energy. 

d. Proper ty .  A1 1  Government-owned o r  leased proper ty  f o r  which 
the Department has r e s p o n s i b i l i t y ,  except:  

(1 ) Proper ty  f u rn i shed  under Department o f  Energy c o n t r a c t  r e q u i r i n g  
con t rac to r  assumption of the r i s k  o f  l oss  o r  damage t o  Government 
f u r n i  shed proper ty .  

( 2 )  Property  covered by a  p r i v a t e  insurance p o l i c y  s p e c i f y i n g  
the  Department o f  Energy as the bene f i c i a ry .  

e. F i r e  P r o t e c t i o n .  P ro tec t i on  from a  broad range o f  f i r e  r i s k s  
normal ly  inc luded i n  the ana lys i s  conducted by f i r e  p r o t e c t i o n  
engineers. These i nc lude  some aspects o f  r e l a t e d  p e r i l s  such as 
explos ion,  windstorm, earthquake, l i g h t n i n g ,  and water damage. 
F i r e  p revent ion  programs are a  necessary p a r t  o f  a  f i r e  p r o t e c t i o n  
program. 

f. Maximum Cred ib le  Loss. The maximum l o s s  t h a t  cou ld  occur from a  
combinat ion o f  events r e s u l t i n g  from a  s i n g l e  f i r e .  Considerable 
judgment i s  requ i red  t o  ,evaluate t h e  f u l l  range o f  p o t e n t i a l  losses, 
b u t  i n  general,  r e a d i l y  conceivable f i r e s  i n  s e n s i t i v e  areas are  
considered. Examples are  power w i r i n g  f a i l u r e s  i n  cable t rays ,  flam- 
mable l i q u i d  s p i l l s ,  and h i g h  value p a r t s  storage areas o r  combustible 
exposures t o  s e n s i t i v e  machines. Any i n s t a l l e d  f i r e  p r o t e c t i o n  systems 
are assumed t o  f u n c t i o n  as designed. Due t o  the  u n c e r t a i n t i e s  o f  
p r e d i c t i n g  human ac t i on ,  t h e  e f f e c t  o f  emergency response i s  general l y  
om i t t ed  except  f o r  pos t  f i r e  ac t i ons  such as salvage work, shu t t i ng  
down water systems, and r e s t o r i n g  product ion.  

g. Maximum Poss ib le  F i r e  Loss. The maximum poss ib le  l o s s  t h a t  
cou ld  occur i n  a  s i n q l e  f i r e  area assumins the  f a i l u r e  o f  both 
automatic and manua l - f i r e  e x t i n g u i s h i n g  ac t ions .  

h. Proper ty  Loss. Proper ty  l o s s  i s  de f ined as the  d o l l a r  c o s t  
of r e s t o r i n g  a  damaged f a c i l i t y  o r  equipment t o  i t s  o r i g i n a l  
cond i t i on ,  whether o r  n o t  such r e s t o r a t i o n  a c t u a l l y  occurs. I n  
determin ing l oss ,  the est imated damage t o  the  b u i l d i n g  and i t s  
contents s h a l l  i nc lude  replacement c o s t  l e s s  salvage value p l u s  
the c o s t  o f  decontamination and cleanup. E f f e c t s  upon program 
c o n t i n u i t y ,  auxi  1  i a r y  cos ts  o f  f i r e  ext inguishment,  and 
consequent e f f e c t s  on r e l a t e d  areas should be i nc luded  i f  t h ?  
e f f e c t s  can be determined. 
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i. Consu l tan 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  1 i t i e s  are  conducted f o r  the Operat ional and Envi ronrnental 
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  se lec ted  c o n t r a c t o r s  
adminis tered-  by the Operational and Environmental Safety D i  v is io '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  1 i m i  t the e x t e n t  o f  f i r e  damage. These 
i nc lude :  

(1 )  Automatic suppression systems such as s p r i n k l e r s ,  Halon, 
o r  c a r ~ o n  d iox ide  systems. 

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

( 3 )  Walls 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 suppl i e s  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 ~ n v i  ronmental Safe ty  D i v i  sion. 

( 1 Develops f i r e  p r o t e c t i o n  requirements 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 t y  Management, and o ther  
appropr i  a t e  Headquarters d i v i  s ions 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  
o f  t h i s  chapter  and Chapter I o f  t h i s  Order. 

( 2 )  Evaluates and appraises (pe 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 is tance 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, 
issues survey r e p o r t s  t o  appl i c a b l  e f i e l  d o rgan 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 ion  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  1  i t i e s  under the  d i r e c t o r ' s  programmatic responsi  b i  1  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 roper ty  
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 F a c i l i t i e s  
Management i n  tnose exemption requests r e q u i r i n g  approval . 

( 3 )  Reviews f i e 1  d  o rgan iza t i on  implementat ion o f  t he  recommenda- 
t i o n s  r e s u l t i n g  from the  consu l tan t  f i r e  p r o t e c t i o n  survey 
program. The Operat ional and Envi ronmental Safety D i  v i  s i on  w i  11 
a c t  as the  pr imary p o i n t  o f  con tac t  f o r  t he  survey program and w i l l  
d i s t r i b u t e  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  1  i t i e s  n o t  subordinate t o  a  f i e l d  
o ryan i  z a t i o n  , the  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  Organizations.' 

Prov ide 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  o b j e c t i v e s  under paragraph 1, above, f o r  a l l  
phys i ca l  p roper ty  o r  m a t e r i a l  t h a t  represents an investment by the  
Department. 

Prov ide 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 the  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  n a t i o n a 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 .  

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 h e  judgment o f  
the  head o f .  the f i e l  d  o rgan iza t i on  , compl i ance w i t h  t h e  ob jec t i ves  
-of  paragraph 1  , above, i s  n o t  f eas ib le .  

Establ i s h  and main ta in  a  system t o  assure t h a t  t h e  i n t e n t  
o f  a1 1  Department o f  Energy f i r e  p r o t e c t i o n  standards i s  
incorpora 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  b u i  1  dings. 

A s s i s t  t he  Operat ional and Environmental Safety Di v i s i o n  i n  
coo rd ina t i ng  the  consu l tan t  f i r e  p r o t e c t i o n  team surveys a t  those 
fac i  1 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  p lans 
f o r  compl i ance w i t h  recomrnendati ons resu l  ti ng from the .  surveys, 
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and forward compliance plans,  exemption requests ,  and o ther  
requested data t o  the Operational and Environmental Safety 
Division. 

( 6 )  Establish and maintain l i s t s  of f a c i l i t i e s  f o r  which they 
have f i r e  protection apprai sal responsi bi 1 i t y  and designate 
f o r  each the minimum frequency a t  which Department of Energy 
f i r e  protection appraisa ls  will be made. This l i s t  sha l l  include 
f a c i l i t i e s  a t  which: 

( a )  Property i s  valued a t  $1,000,000 or more. (All values 
in t h i s  paragraph and paragraphs 5c and 5d, below a r e  
based on Factory Mutual System's Indust r ia l  Cost Trends 
of July 1979, using a July 1979 mul t ip l i e r  of 1 .O. 
Post-1979 escalated values may be based on e i t h e r  Factory 
Mutual o r  Engi neeri ng News Record i ndexes.) . 

( b )  Property valued a t  l e s s  than $1,000,000 i s  located b u t  where 
a f i r e  protection appraisal i s  deemed t o  be j u s t i f i e d .  

( c )  A c red ib le  l o s s  coul d delay a v i t a l  Department of Energy 
prosram in excess of 3 months o r  a s i gn i f i c an t  component of a 
program i n  excess of 6 months. 

( 7 )  Conduct f i r e  protection appraisal s of f a c i l  i t i e s  f o r  which 
they have responsi bi 1 i  ty.  

( 8 )  Provide l o s s  prevention advice and ass i s tance  t o  contractors  
i n  need of ass i s t ance  or who do not have t h e i r  own professional 
s t a f f  ass is tance .  

( 9 )  Submit t o  the  Operational and Environmental Safety Di v is ion,  
an annual summary as  s e t  fo r th  in Order DOE 5484 ( t o  be issued) 
covering the f i r e  protection program and l o s s  experience of the  
previous year .  

4. DELEGATION OF "AUTHORITY HAVING JURISDICTION". For those f i r e  protection 
standards specifying a1 t e rna t ive  means of compliance subject  t o  " the  
au thor i ty  having ju r i  sd ic t ion  ," t h i s  author i ty  i s  the appl icable  Department 
of Energy Headquarters o r  f i e l d  organi za t i  on. 

5. COIWLIANCE WITH IMPROVED RISK OBJECTIVES. 

a.  Threats  t o  the Pub1 i c  Health o r  We1 f a r e  and Hazards to  Life.  
The object ives  of having no t h r ea t s  t o  the  pub1 i c  health and we1 f a r e  
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 b u i l d i n g s  comply w i t h  the  i n t e n t  o f  t h e  
" L i f e  Safety Code" (Nat iona l  F i r e  P ro tec t i on  Assoc ia t ion  
Code 101 ) and w i t h  s p e c i f i c  requirements o f  t he  Occupational 
Safety and Heal t h  Standards (Code o f  Federal Regulat ions, 
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  sh 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 mater 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 roh i  b i  t e d  f o r  i n t e r i o r  f i  n i  sh. 

(b )  Hazardous ma te r ia l  s, such as f 1 ammabl e 1 i q u i  ds and 
exp los ives ,  shoul d be severely  r e s t r i c t e d  i n  q u a n t i t y  
and handled i n  conformance w i t h  a l l  app l i cab le  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 
shoul d be i n s t a l  l e d  and l ' i m i  t s  im'posed on the number o f  
people who must be exposed t o  $he hazard. . - 

- .  , 
- ,  . . .. . . 

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

( 3 )  The f a c j l i t y  containment systems a re  designed t o  prec lude 
an o f f  s i  t e  re1  ease o f  hazardous amounts of  t o x i c  ma te r i a l  s 
under maximum c r e d i ~ l e  f i r e  condi t i o n s .  

( 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  1 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  
combustion products w i l l  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 resu l  t i n g  from f i  r e f i g h t i n g  
operat ions.  

b e  Unacceptable Program Del ays. 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 cred ib le  f i r e  wi 11 not r e s u l t  in  the  loss  of use 
of a v i t a l  f a c i l i t y  for  a period longer than t h a t  spec i f i ed  
as  accep tab1 e t o  the  appl i  cab1 e program di vi s i  on. 

( 2 )  In the  absence of a defined acceptable shutdown period,  the  
maximum cred ib le  f i r e  will not r e s u l t  in the  in te r rup t ion  of 
a v i t a l  program (weapons production, uranium enrichment, e t c  .) for  
a period in excess of 3 months, or  a s i gn i f i c an t  pa r t  of a 
program (major acce le ra to r ,  s ingle  d i f fus ion p lan t ,  e t c  .) for  a 
period in excess of 6 months. 

c .  Property Damage Limitation. The object ive  of 1 imi t ing  property 
loss  can be considered t o  have been a t t a ined  when f i r e  protection 
systems a r e  provided a s  follows: 

( 1 )  When the  maximum possible property l o s s  i s  i n  the  range of 
$1-25 mi l l ion ,  an automatic f i r e  protection system i s  pro- 
vided t h a t  wil l  l i m i t  the probable l o s s  t o  the  lower f igure .  

( 2 )  When the  maximm possible property l o s s  i s  in the range of 
$25-50 mil l ion,  a redundant protection system i s  provided t h a t ,  
even in the f a i l u r e  of the primary system, should 1 imi t  the  
l o s s  t o  tne lower f igure.  

( 3  ) When the  maximum possi bl e property 1 oss  exceeds $5U mi 11 i on, 
redundant systems a r e  provided as  i n  ( 1 )  and ( 2 ) ,  above, and 
a fai lure-proof type of f i r e  protection system, such as  blank 
wall s or  physical separat ion,  i s  provided t o  1 imi t the  maximum 
property loss  t o  $75 mil l ion.  

d .  Higher Standard of Protection.  A higher standard of protect ion,  
usual ly  including some form of automatic protect ion,  i s  described 
in paragraph 1 as being j u s t i f i e d  when ce r t a i n  considera t ions ,  
beyond those mentioned in  paragraph 5 a-c, above, play a major 
ro le  in the  management decision process. The spec i f i c  level a t  
which an automatic protection system should be i n s t a l l e d  requires 
qua1 i f i e d  f i r e  protection engineering judgment. In general , the  
probable l o s s  should be l imited t o  $250,000 i n  such cases.  The 
following points  should be considered in evaluating the need fo r  
automatic f i r e  extinguishing systems : 

(1 ) Importance. Vi t a l  property may require protection without 
regard t o  the  do l l a r  loss  potent ia l .  For example, i t  may be 
des i rable  t o  p ro tec t  a low value o r  temporary storage shed 
when i t  may contain c r i t i c a l  o r  long procurement time construc- 
t ion items. In i l l u s t r a t i o n ,  a t r a i l e r  may have a temporary 
protection system when i t  i s  used as  a control center  f o r  a 
v i t a l  , one-time event. Par t icular ly  high pub1 i c  v i s i b i l i t y  
o r  s e n s i t i v i t y  may a l so  be j u s t i f i c a t i o n  fo r  protection of 
otherwise 1 ow val ue property. 
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( 2 )  ~ f f e c t  on Product ion.  P ro tec t i on  cos ts  may be h igh  i n  re-  
l a t i o n  t o  the  value protectea,  b u t  s t i l l  warranted, as i n  the  
case o f  cool  i ng towers and e l e c t r i c a l  swi tchgear, wnere 1  oss 
o f  the u n i t  cou la  r e s u l t  i n  the shutdown o f  o ther  f a c i l i t i e s .  

( 3 )  Cost  Versus B e n e f i t  Rat ios.  A b u i l d i n g  such as a  lumber o r  p a i n t  
shed may be o f  low value and importance b u t  may be e a s i l y  
p ro tec ted  by extending s p r i n k l e r s  from an a d j o i n i n g  
b u i l d i n g  a t  a  low incremental cost.  

( 4 )  Exposure. Const ruc t ion  sheds o r  t r a i l e r s  may war ran 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  adjacent  t o  more impor tan t  
f a c i  1  i t i e s .  

( 5 )  Fu tu re  Condi t ions.  Even when the  above cond i t i ons  a re  n o t  
appl i c a b l e ,  p r o t e c t i o n  may s t i  11 De warranted when c o n d i t i o n s  
are ex t rapo la ted  t o  the fu tu re .  For example, a  s torage b u i l d i n g  
may be o f  low value when designed, b u t  normal e s c a l a t i o n  o f  
content  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  1  t he  
p r o t e c t i o n  as p a r t  o f  the o r i g i n a l  cons t ruc t ion .  S i m i  1  a r l y ,  
eval u a t i o n  o f  o f f i c e  o r  low hazard 1  aboratory occupancies may 
i n d i c a t e  t h a t  t he  hazard o r  combust ible l oad ing  o f  s i m i l a r  
f a c i  1  i t i e s  increases 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  pnase. P rov i s ion  o f  automatic 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  a l s o  a l lows more f l e x i b i l i t y  f o r  f u t u r e  
mod i f i ca t i ons .  For example, conversion t o  a  h ighe r  hazard 
occupancy may be p r o h i b i t e d  due t o  a  1  ack o f  appropr ia te  b u i l t - i n  
p r o t e c t i  on. 

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  charac ter ized by a  s u f f i c i e n t l y  h igh  
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 11 requirements f o r  i nsurabi 1  i t y  
by t h e  Factory Mutual System, I n d u s t r i a l  Risk Insurers ,  o r  o the 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 underwri t- 
i n g  t o  the  b e s t  p ro tec ted  c l a s s  o f  i n d u s t r i a l  r i s k s .  A bas ic  requirement 
i s  t he  p r o v i s i o n  o f  automatic f i r e  e x t i n g u i s h i n g  systems i n  a l l  
areas sub jec t  t o  ser ious  proper ty  damage o r  business i n t e r r u p t i o n  
losses as a  resu l  t o f  f i r e .  Above a1 1  o the r  requirements, t o  qua1 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  
evidence be a v a i l a b l e  a t t e s t i n g  t o  ex is tence o f  con t i nu ing  s incere  
i n t e r e s t  by management and employees i n  min imiz ing  losses from f i r e  
and re1  a ted  p e r i  1  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 nco rpo ra te  the  f o l l o w i n g  phys ica l  improvements and i n t e r n a l  programs, 
and main ta in  records f o r  appraisal  o f  t he  programs: 
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Review of plans prior t o  contemplated construction to  assure 
adequacy of f i r e  risk appraisal and protection, and followup 
reviews t o  ensure that f i r e  protection features are provided 
where necessary to comply w i t h  paragraph 5 of th i s  chapter. 

Regul a r  sel f- inspections, t e s t s ,  f i  re loss potenti a1 reviews and 
apprai sal s to i denti fy the nature, 1 ocati on, and severi ty of ' f i r e  
r isks  ( injur ies ,  dollar loss ,  programmatic int'er- 
ruption, release of toxic and radioactive material s ,  e t c  .) ; as  
well as to determine adequacy of f i r e  loss  control devices and 
ac t iv i t i e s .  

Periodic audits by outside f i r e  protection authori t ies  (e.g., 
contractor faci 1 i  ty appraisals by f i e ld  off ice f i r e  protection 
engineers) . 
Plans, procedures, devices, and trained personnel adequate 
to  permit controll ing any credible f i r e  emergency tha t  may 
a r i se  on the f ac i l i t y .  

Limitation by physical means ( e.g . , geographic i solat ion,  
firewall s ,  f i  redoors, draf t  barr iers)  of areas that  
can be d i rec t ly  damaged in the event of a single f i r e .  

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

Enclosures of adequate f i r e  res i s tan t  construction for  stairways, 
elevators,  ducts, and other openings coupled with fixed or 
manual devices ( e.g . , sel f- closing doors or dampers, d ra f t  
stops, or water curtains) to control or to  l imi t  both 
vertical  and horizontal f i r e  spread potenti a1 s.  

Protection of special hazards by isolat ion,  segregation or 
use of special f i r e  control systems (e.g . , automatic sprinklers,  
i ne r t  gas flooding, explosion suppression) together with devices 
(e.g., re l ie f  valves, f i l t e r s ,  roof hatches, scuppers, b las t  
wall s )  for 1 imi t i  ng or control 1 i  ng damage potenti a1 s of f i r e ,  
hazardous smoke, gases, water runoff, e tc . ,  that  may reasonably 
be anticipated during a f i r e  emergency. 

Adequate, re1 iable  f i r e  protection water suppl i e s  and distribution 
system coupled with adequate hydrants, inside standpipes, and 
other devices to  f a c i l i t a t e  u t i l iza t ion  of such water during 
f i re emergencies . 
Adequate automatic and manual means for  detecting and reporting 
incipient  f i r e s  (including, b u t  not limited t o ,  watchman service) .  
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( 1  1 ) Automatic spri n ~ l e r  protection for -a1 1 combustible construction 
or occupancies where potential losses exceed Department 
c r i t e r i a .  

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

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

Loss potential s ,  including programmatic e f fec ts ,  have been 
determined and appropriate protection systems have been provided 
to reduce the e f fec ts  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 compliance has not ye t  been achieved o r  where 
exemptions have been allowed. 

Losses, impairments, and unusual incidents are investigated 
and analyzed in suf f ic ien t  depth to  i  denti fy causes, economical 
and effect ive corrective methods, and areas where simi 1 a r  problems 
may ex i s t  or where additional studies may be required. 

d. I n  addition to  internal ,  Headquarters, and f i e l d  organization appraisal s ,  
improved r i sks  are generally characterized as those a1 so surveyed 
by independent third party interests .  For major f a c i 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 qua1 i  fied 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 to  performing periodic appraisal s ,  the appraising off ice 
will maintain a continuous surveillance of improved r isk f a c i l i t i e s  
by : 

( 1 ) Assuring that  plans, proposal s ,  1 oss reports ,  investigation 
reports,  and other applicable materials are  reviewed by know- 
ledgeable personnel in suff ic ient  depth to  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 l d  off ice.  
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( 3 )  Assuring t h a t  the  f a c i l i t y  management i s  kept advised of 
requirements, programs, and applicable information generated 
by Headquarters, or other agencies, and t h a t  information 
developed by the f a c i l i t y  or  by other f a c i l i t i e s  with mutual 
i n t e r e s t s ,  i s  disseminated among the  in te res ted  pa r t i e s .  

. . 
. , 7. CONSULTANT FIRE PROTECTION SURVEY PROGRAM. 

a.  Consultant f i r e  protection team surveys wi 11 be conducted periodical  ly  
a t  f a c i l i t i e s  determined t o  be of major importance t o  the Department of 
Energy mission. The Department has contracted with major improved r i sk  
survey groups t o  conduct surveys of the improved r isk  s t a t u s  of 
Department of Energy f a c i l i t i e s .  

(1  ) A survey shall  be conducted a t  each f a c i l i t y  containing more than 
$25,OOO,OOO i n  rep1 acement val ue of Government property. 

( 2 )  Following the i n i t i a l  survey, a  resurvey shall  be made a t  each 
fac i  1 i  ty  a t  approximately 4-year i  nterval s .  

( 3 )  Reports of the surveys shal l  be submitted t o  the  Operational and 
Environmental Safety Division f o r  review and d i s t r i bu t i on  t o  the 
appropriate contractors  through the  f i e l d  organization and program 

' .  divis ions .  

b. For each survey, Headquarters or  the f i e l d  organization: 

(1 )  Shall designate a coordinator t o  a s s i s t  the team in obtaining 
l og i s t i c a l  support,  f a c i l i t y  access, and technical  information 
as determined necessary by the Operational and Environmental 
Safety Division. 

(2) Shall review the contractor '  s  compl iance e f f o r t s  and forward 
compliance data as  requested by the  Operational and Environmental 
Safety Division. 

( 3 )  May omit any Department of Energy appraisal t h a t  woul d coincide 
with the  period in which the  consultant  f i r e  protection team 
survey i s  bei ng conducted. 

c .  Following each survey, the appropriate organization wil l  be requested 
to  submit an act ion plan. 

( 1 )  Action plans a r e  submitted d i r ec t l y  t o  the  Operational and 
Environmental Safety Division. 

( 2 )  I n i t i a l  ac t ion plans are requested in  the  t ransmit ta l  l e t t e r  
accompanyi ng the f ina l  repor t  of the 'survey and wi 11 be due 
a t  the next scheduled update. 
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( 3 )  Ac t ion  p lans w i l l  be reviewed by the Operat ional and Environmental 
Safety D i v i s i o n  and r e v i s e d  s t a t u s  repo r t s  w i l l  be requested, 
approximately annual l y  , f o r  t.hose s i t e s  r e q u i r i n g  pro1 onged 
c o r r e c t i v e  ac t ions .  

d. Output da ta  from t h e  a c t i o n  p lans s h a l l  be fu rn i shed  y e a r l y  t o  appro- 
p r i a t e  f i e l d  o rgan iza t ions  and Headquarters d i v i s i o n s  and o f f i c e s  t o  
a s s i s t  i n  budgeting and p lann ing  purposes. 
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CHAPTER V I I I  

CONTRACTOR OCCUPATIONAL MEDICAL PROGRAM 

1.  --- PURPOSE. This chapter  es tabl ishes  the  m i n i m u m  occupational medical program 
requirements necessary to  : 

a .  Protect  Department of Energy contractor  employees against  health hazards 
in t h e i r  work envi ronnents . 

b. Assist  management i n  assuring the  placement of  Department of Energy 
contractor  employees i n  work t h a t  they can gerform without undue hazard 
to  themselves, t h e i r  fellow workers, plant  f a c i l i t i e s ,  plant  s i t e  
environments, the  public a t  l a rge ,  o r  the  general environment. 

c .  Provide continuing medical survei l lance  of Department of  Energy contractor  
employees and t h e i r  job tasks and work environments. 

d .  Assure the ea r ly  detect ion,  t reatment,  and r ehab i l i t a t i on  of the i l l  
o r  injured employee. 

e .  Apply preventive medical measures toward the  maintenance of good 
physical and mental heal t h  of employees. 

f .  Encourage Department of Energy contractor  employees t o  maintain t h e i r  
physical and mental health and to edu'cate themselves in health and 
s a f e ty  by providing ttiem w i t h  professional guidance and counseling. 

. APPLICABILITY. See the parent Order DOE 5480.1. 

3. DEFINITIONS. 

a .  Occupational Medical Program. A program t o :  

( 1 )  Assure the health and sa fe ty  of employees i n  t h e i r  work environ- 
ments through the appl ica t ion o f  occupational medical pr inciples  . 

( 2 )  Determine the  physical and mental f i t n e s s  of employees to  perform 
job assignments without undue hazard to  themselves, fellow employees, 
o r  the  public a t  l a rge .  

( 3 )  Assure the  ear ly  detection and treatment of employee i l l n e s s  o r  
i n ju r i e s  by means of scheduled periodic health evaluations and 
unscheduled employee health v i s i t s .  

( 4 )  Contribute t o  the  maintenance of good employee health t h r o u ~ h  
the applicat ion o f  preventive medical measures, such as 
immunizations, alcohol and drug abuse programs, and health 
counsel ing. 

Vertical 1 i ne denotes change. 
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Occupational Medicine. A s p e c i a l t y  branch of the  profession o f  medicine 
t h a t  deals  with the  heal th protect ion and heal th maintenance o f  employees, 
with special  reference  to  job hazards,  job s t r e s s e s ,  and work environment 
hazards. 

Minimum Requirements and Standards.  The program content  necessary t o  
s a t i s f y  the  p o l i c i e s  and ob jec t ives  of  t h i s  chapter .  

Guide. 1nf.ormation t o  a s s i s t  i n  achieving the  program po l i c i e s  and 
objec t ives  . 
Triage. The medical screening of  pa t i en t s  t o  determine t h e i r  p r i o r i t y  
fo r  t rea tment ;  the  separa t ion  of  a  l a r g e  number o f  c a s u a l t i e s  i n  
m i l i t a r y  o r  c i v i l i a n  d i s a s t e r  medical ca re  i n t o  t h r e e  groups : those  
who cannot be expected t o  survive  even w i t h  t rea tment ,  those  who wi l l  
recover without t rea tment ,  and t h e  p r i o r i t y  group of  those who need 
treatment i n  o rde r  t o  su rv ive .  

PROGRAM REQUIREMENTS. 

a .  Standards,  Minimum Requirements, and Guides f o r  Establishment and 
Operati on of t h e  Department of  Energy Contractor  Occupational Medical 
Program. The m i n i m u m  requirements o f  t h i s  chapter  a r e  not t o  be c i t e d  
as j u s t i f i c a t i o n  f o r  reducing e x i s t i n g  o r  proposed occupational medical 
prosram a c t i v i t i e s ,  pa r t i cu l  a r l y  those  determined t o  be necessary by the  
per iodic  program appra isa l  process o r  t o  adequately meet speci f i  c  - 
occupational condit ions . 
( 1 )  Program Plan. The Occupational Medical Direc tor  f o r  each contrac tor  

i n s t a l  1  a t i o n  sha l l  develop a  wr i t t en  occupational medical plan 
d e t a i l i n g  the  methods and procedures t o  be used i n  e s t a b l i s h i n g  and 
opera t ing  t h e  occupational medical program as  required by t h i s  
chapter .  

( 2 )  Maintenance of  a  Healthful Work Environment. Close cooperation 
and coordinat ion with heal th physics,  i n d u s t r i a l  hygiene, and s a f e t y  
organiza t ions  wi l l  optimize t h e  maintenance of  heal thful  work 
envi ronmen t s  . 

( a )  M i n i m u m  Requirements . 
1  Occupational medical physicians sha l l  perform per iodic  - 

v i s i t s  t o  worksites and f a c i l i t i e s  t o  become f a m i l i a r  with 
employee job t a sks  , worksi t e  environments , and re1 ated 
heal t h  hazards o r  potent ia l  heal th  hazards. Such v i s i t s  
should be coordinated w i t h  i n d u s t r i a l  hygiene, heal th  physics, 
toxicology,  paramedical , and s a f e t y  personnel . These 
per iodic  v i s i t s  should inc lude  a  review of m a t e r i a l s ,  
processes,  and procedures used, w i t h  emphasis on physica l ,  
chemical , and biological  hazards. The know1 edge gained may 
form the  bas is  fo r  recommendations t o  management f o r  cor-  
r e c t i v e  ac t ion  o r  preventive measures. 

Vertical 1 i ne denotes change. 
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2 The frequency of periodic worksite v i s i t s  by the  - 
. physicians shall  be determined by the  Occupational 

Medical Director, taking in to  account such fac to rs  as  
plant  and work force s i z e ;  number of d i f f e r en t  opera- 
t i ons ;  kinds and amounts of physical , chemical , or  
biological agents used; the  accident and incident  r a t e ;  
the  occupational i l l n e s s  and d i s a b i l i t y  r a t e ;  and the  
occupational medical department s t a f f i ng .  

3 The plant manager shal l  provide an e f f ec t i ve  management - 
mechanism t o  furnish the  Occupational Medical Director 
with fu l l  and timely information on a l l  new physical ,  
chemical, and biological agents and new processes 
introduced onto the  worksites.  

I (b) Guides. 

1 I t  i s  suggested t ha t  individual physicians make a - 
famil iar iza t ion v i s i t  to  one o r  more worksites a t  l e a s t  
monthly. Where the re  i s  more than one occupational 
medical physician, they can a l t e r n a t e  t h e i r  worksite 
v i s i t s  and keep each other  updated on s i gn i f i c an t  health 
and sa fe ty  information. 

2 I t  i s  suggested t h a t  occupational medical physicians - 
pa r t i c i pa t e  i n  new mater ia ls  and process review 
commi t t e e s  , safe ty  committees , e t c  . 

I ( 3 )  Employee Health Examinations--Minimum Requirements. 

( a )  Prep1 acement Examinations. 

1 These examinations serve to  determine the  health s t a t u s  - 
and the  physical f i t n e s s  of the  individual in order t o  
 aid^ in placement i n  a  su i t ab l e  job t h a t  will not present 
a health hazard o r  accident  r i s k  t o  himself,  h is  fellow 
workers, the plant f a c i l i t i e s  o r  s i t e ,  the  public a t  
l a rge ,  o r  the  general environment. 

2 Complete examinations shal l  be done a t  the time of - 
employment o r  reemployment ( s ee  paragraph 4 below). In 
the case o f  a job change, the  plant  management shal l  
advise the Occupational Medical Director,  who will 
determine the  need f o r ,  and extent  o f ,  a  review of the  
health s t a t u s  and physical f i t n e s s  of  the  employee, 
w i t h  emphasis on the  health and physical f ac to rs  t ha t  
r e l a t e  t o  the  new job tasks and demands. 

I (b)' Periodic Health Examinations. 

1 Objective. The object ive  of periodic health examinations - 
i s  t o  provide continuing, updated reassessments of the  
health s t a t u s  and physical f i t n e s s  of employees in order t o :  

Vertical 1 i  ne denotes change. 
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a  Detect any evidence of i l l n e s s  o r  in ju ry ,  and determine - 
whether or  not the re  i s  an occupational re la t ionsh ip .  

b Determine whether the  employee's health s t a t u s  and physical - 
f i t ne s s  continue to  be compatible with the  sa fe  
performance of his  assigned job tasks .  

c Contribute to  employee health maintenance by providing - 
the  opportunity f o r  ea r ly  de tec t ion ,  t reatment,  and 
prevention of d isease  o r  i n j u r i e s  and the compl i ca t ions  
o r  consequences of such diseases o r  i n ju r i e s .  

d Provide a  documented record of the health s t a t u s  of - 
employees . 

2 Periodic Exami nations--Minimum Requirements - 

a  All employees age 45 and over sha l l  be offered a  - 
comprehensive health examination annually.  The scope 
of the  comprehensive health examination i s  outl ined in 
paragraph ( 4 )  be1 ow. 

b Al! employees under age 45 sha l l  be offered a  - 
comprehensive health examination biennia l ly .  

Note: The above a r e  m i n i m u m  requirements. However, i t  
should be recognized t h a t  speci f i c  work hazards and 
conditions may d i c t a t e  more frequent health examinations 
in order t o  maintain an e f f ec t i ve  occupational medical 
program. 

3 Periodic Examinations--Guides. As a  guide to  strengthening - 
the  preventive medical aspects  of the  occupational medical 
program, i t  i s  suggested t h a t  a1 1  employees under age 45 
be offered a  b r ie f  interim heal th  s t a t u s  examination 
biennial ly  on a1 t e rna te  years t o  the  required comprehensive 
health examination. The scope of the  suggested interim 
health s t a t u s  examination i s  out l ined in paragraph 4a(5)  
be1 ow. 

( c )  Termination Health Examinations--Mi nimum Requirements . A 
health s t a t u s  review sha l l  be made f o r  a l l  terminating 
employees. The extent  of such a  review sha l l  be determined by 
t he  Occupational Medical Director ,  taking in to  account such 
fac to rs  as the  length of time s ince  the  l a s t  comprehensive 
health examination and the  employee's work his tory  and 
exposure h i s to ry .  For employees w i t h  known occupational 
i l l n e s s e s  o r  i n j u r i e s ,  or  with known exposures, and f o r  
those employed i n  po ten t ia l ly  hazardous work a reas ,  a  
comprehensive health examination ( a s  out l ined i n  paragraph 
4a(4)  below) sha l l  be done i f  more than 1  year has elapsed 
s ince  t h e i r  l a s t  comprehensive examination. Physical 
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evidence o f  in ternal  o r  external e f f e c t s  of  hazardous 
physical , chemical , o r  biological agents ,  including e f f ec t s  
of  exposure t o  any internal  o r  external ionizing rad ia t ion  
shal l  be given special a t t en t i on .  

( d )  Return t o  Work Health Examinations--Minimum Requirements. 

Occupational Injury or I l l ne s s .  All employees with 
occupationally re la ted  in ju ry  o r  i l l n e s s  shal l  be 
examined without undue delay,  whether o r  not d i s a b i l i t y  
o r  l o s t  time i s  involved. The scope and content of  t h i s  
examination shall  be determined by the  examining 
occupational medical physician, based upon the  nature and 
extent  of  the  in jury  o r  d i sease ,  and shall  be s u f f i c i e n t  
t o  assure  t h a t  the employee may re turn  t o  work without 
undue health hazard o r  accident  r i s k  t o  himsel f  o r  o thers .  
Written clearance from the occupational medical department 
shal l  be required before such an employee may re turn  t o  
work. 

2 Nonoccupational Injury o r  I1 1  ness. Employees who have been - 
absent from work because of nonoccupational l y  re1 a ted 
i l l n e s s  o r  in ju ry  fo r  7 consecutive calendar days o r  more 
shal l  not be allowed t o  re turn  t o  work un t i l  they receive 
a  health evaluation and a  wri t ten  clearance from the  - 
occupational medical department. The extent  of  t h i s  
health evaluation shal l  be as determined by the  Occupational 
Medical Director and shal l  be s u f f i c i e n t  t o  assure  t h a t  the  
employee may return t o  work without undue health hazard 
o r  accident  r i sk  to  himself o r  o thers .  

( e )  Special Health Examinations and Health Monitoring. 
Standards and requirements f o r  special  health examinations 
and health monitoring fo r  employees who work in jobs involving 
spec i f i c  physical ,  chemical, o r  biological hazards, o r  
spec i f i c  s t ress fu l  work environments will be s e t  fo r th  in 
separate  attachments t o  t h i s  chapter ,  o r  i n  appl icable  chapters 
of  t h i s  order ,  a s  they a r e  developed. 

( 4 )  M i n i m u m  Scope and Content o f  the  Comprehensive Health Examination. 

( a )  The comprehensive health examination shal l  be conducted by 
a n  occupational medical physician using whatever anc i l l a ry  
ass i s t ance  he needs. 

( b )  The scope and content of the  comprehensive health examination 
shal l  be i n  accord with current  sound and acceptable medical 
pract ices .  
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Medical History. The medical h i s to ry  shall  include t he  
present i l l n e s s  o r  health s t a t u s  and review of symptoms, 
past medical h i s to ry ,  present and past occupationaq 
hazards exposure, family h i s to ry ,  a1 1  ergy h i s to ry ,  hab i t s ,  
t ravel  h i s to ry ,  and h i s to ry  of mental o r  emotional 
disorders . 
Physical Examination. The physical examination shall  be 
complete and cover head, neck, eyes, e a r s ,  nose, t h roa t ,  
mouth, hear t ,  lungs, b reas t s ,  abdomen, vascular and 
lymphatic systems, sk in ,  musculoskel eta1 system, a  b r i e f  
neurological examination, height ,  weight, pulse, 
temperature, and blood pressure.  A d i g i t a l  rec ta l  and 
p ros ta te  examination shal l  be offered t o  males age 40 and 
above. Examinations such as  sigmoidoscopic, tonometric, 
and pelvic (and Pap smears) shal l  be offered o r  advised 
when indicated o r  required t o  conform t o  good preventive 
medical p?actices. Where the  local  capabil i t y  does not 
e x i s t  t o  perform these  specia l ized kinds of examinations, 
t he  employee shal l  be advised t o  obta in  the  examination 
from the  p r iva te  medical sec to r .  

Laboratory Studies .  The 1  aboratory work shall  include 
audiometry, visual a cu i t y  (near ,  d i s t a n t ,  and color  
v'ision), pulmonary function t e s t s ,  x-rays when c l i n i c a l l y  
indicated ( s ee  guide1 ines belbw) , res t ing  el ectrocardio- 
gram, compl e t e  blood count, a  blood gl ucose chall  enge 
t e s t  o r  a  glucose to lerance t e s t  (unless  cl i n i c a l l y  
contra indicated)  , serology, u r i na ly s i s ,  serum 1 ip ids  when 
indicated,  tuberculin skin t e s t s  when indicated,  and any 
o ther  laboratory  t e s t s  deemed necessary o r  des i rable  by 
the  examining occupational medical physician. 

Guide1 ines f o r  Use of X-Rays. The recommendations and 
guidance contained in the  Federal Register Volume 43, 
No. 22, Wednesday, February 1, 1978, Part V, "Radiation 
Protection Guidance t o  Federal Agencies f o r  Diagnostic 
X-Rays" shal l  be observed. 

Review and Evaluation of Examination. The examining 
physician shal l  discuss h i s  f indinss  with the  employee 
anh provide any necessary health counseling and advice. 
Emphasis should be placed upon t he  evaluation o f  the  
employee's physical f i t n e s s  and health s t a t u s  as  i t  r e l a t e s  
t o  the  work environment and job s a f e ty ,  and t o  health 
maintenance a n d  prevention of disease o r  t he  complications 
of d isease .  This evaluation should include a  general 
assessment of  the  employee's emotional stabi1.i t y  and 
mental health.  Employees shal l  be encouraged t o  have a  
pr ivate  physician, and the  employee should be referred 
t o  h i s  pr ivate  physician fo r  any necessary de f i n i t i ve  
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c a r e  o r  f o l l o w u p  t r e a t m e n t  and f o r  any  necessa ry  a d d i t i o n a l  
d i a g n o s t i c  s t u d i e s  t h a t  a r e  beyond t h e  scope o f  t h e  
o c c u p a t i o n a l  h e a l t h  e x a m i n a t i o n .  The h e a l t h  i n t e r e s t s  o f  
employees a r e  b e s t  se rved  b y  communicat jon  and c o o p e r a t i o n  
between t h e i r  p r i v a t e  p h y s i c i a n s  and p h y s i c i a n s  p a r t i c i p a t i n g  
i n  o c c u p a t i o n a l  h e a l t h  programs. T h i s  p r a c t i c e  he1 ps t o  
a s s u r e  t h e i r  c o n t i n u a t i o n  i n ,  o r  prompt r e s t o r a t i o n  t o ,  
s u i t a b l e  employment. 

( 5 )  The I n t e r i m  H e a l t h  S t a t u s  Examinat ion- -Guides.  The i n t e r i m  
h e a l t h  e x a m i n a t i o n  may be conduc ted  b y  a  n u r s e  o r  o t h e r  
paramedica l  pe rsonne l  d e s i g n a t e d  b y  t h e  d i r e c t o r  o f  t h e  
o c c u p a t i o n a l  med ica l  program, and under  h i s  d i r e c t i o n  and 
s u p e r v i s i o n ,  and may i n c l  ude t h e  f o l l o w i n g :  

( a )  Med ica l  H i s t o r y .  A r e v i e w  may be done t o  e l i c i t  a  h i s t o r y  
o f  i l l n e s s e s ,  symptoms, o r  h e a l t h  c o m p l a i n t s  o c c w r i n g  i n  
t h e  i n t e r v a l  s i n c e  t h e  l a s t  comprehens ive  h e a l t h  
examina t ion .  T h i s  med ica l  h i s t o r y  r e v i e w  may be simp1 i f i e d  
so t h a t  i t  can be s e l f - a d m i n i s t e r e d  b y  t h e  employee o r  
a d m i n i s t e r e d  b y  a  n u r s e  o r  o t h e r  pa ramed ica l  p e r s o n n e l .  
Computer ized t e c h n i q u e s  may be employed.  

( b )  P h y s i c a l  Examina t ion  and L a b o r a t o r y  S t u d i e s .  The i n t e r i m  
h e a l t h  e x a m i n a t i o n  n a y  i n c l u d e  h e i g h t ,  w e i g h t ,  t e m p e r a t u r e ,  
p u l s e ,  b l o o d  p ressu re ,  audiogram, v i s u a l  a c u i t y ,  pu lmonary  
f u n c t i o n  t e s t s ,  hemoglob in  d e t e r m i n a t i o n ,  u r i n a l y s i s ,  and 
t u b e r c u l  i n  s k i n  t e s t .  E l  e c t r o c a r d i o g r a m s  may be done i f 
o r d e r e d  b y  t h e  occupational med ica l  phys ic , ian .  The 
p r o v i s i o n s  o f  paragraph ( 4 ) ( b ) 4 ,  page V I I I - 6  s h a l l  a p p l y  t o  
t h e  use o f  x - r a y s .  

( c )  Review and E v a l u a t i o n  o f  I n t e r i m  E x a m i n a t i o n .  

1 I n  t h e  case o f  an  employee w i t h  abnormal i n t e r v a l  - 
h i s t o r y ,  o r  p h y s i c a l  o r  l a b o r a t o r y  f i n d i n g s ,  t h e  
examin ing  nu rse  o r  paramedic s h a l l  c o n s u l t  w i t h  t h e  
o c c u p a t i o n a l  med ica l  p h y s i c i a n  who w i l l  d e t e r m i n e  t h e  
need f o r  f u r t h e r  e v a l u a t i o n .  

2 I n  t h e  case  o f  a  n e g a t i v e  i n t e r i m  r e v i e w ,  t h e ' e x a m i n i n g  - 
p h y s i c i a n ,  nu rse ,  o r  paramedic s h a l l  i n f o r m  t h e  employee 
a c c o r d i n g l y .  

b. D i a g n o s i s  and T rea tmen t  o f  I n j u r y  o r  Disease--Minimum Requirements.  

( 1 )  Occupa t iona l  I n j u r y  o r  D isease.  

( a )  D i a g n o s i s  and t r e a t m e n t  o f  o c c u p a t i o n a l  i n j u r y  o r  d i s e a s e  s h a l l  
be prompt ,  w i t h  emphasis p l a c e d  on r e h a b i l i t a t i o n  and r e t u r n  t o  
work  a t '  t h e  e a r l i e s t  p o s s i b l e  t i m e  c o m p a t i b l e  w i t h  j o b  s a f e t y  

n d  e  l o  e e ' s  h e a l t h .  
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( b )  When i t  i s  necessary t o  r e f e r  the  employee-to a  p r iva te  
physician ( f o r  example, special  i s t  consul t a t i on  o r  treatment,  
in-hospital t reatment,  e t c . ) ,  the  occupational medical 
physician shal l  maintain c lose  cooperation w i t h  the p r iva te  
physician. The occupational medical physician, being 
knowledgeable of the  employee's job dut ies  and re1 ated hazards, 
shal l  determine the  physical and mental f i t n e s s  of the-employee 
t o  return t o  e i t he r  f u l l  du t i es  o r  1  imited duty s t a t u s .  

( c )  I t  i s  the  respons ib i l i ty  of  the  plant  manager t o  e s t ab l i sh  
procedures t o  assure t h a t  a l l  employees with occupational 
in ju ry  o r  disease receive formal (wr i t t en )  clearance from the  
occupational medical department before being permitted t o  
return t o  work. 

( d )  The responsible health and s a f e ty  group (heal th  physics, 
indust r ia l  hygiene, sa fe ty ,  e t c  . )  , sha l l  be given timely 
no t i f i ca t ion  of any unhealthy work s i t ua t i ons  detected by the  
occupational medical program. 

( 2 )  Nonoccupational In jury and I1 1  ness . Employees shal l  be encouraged 
t o  u t i l i z e  the  services  of  a  p r iva te  physician o r  medical service  
where these  a r e  ava i l ab le  for  ca re  of  off - the- job i l l ne s se s  o r  
i n j u r i e s .  Treatment of  nonoccupational in ju ry  and i l l n e s s  has never 
been and i s  not now o rd ina r i l y  considered t o  be a  routine 
respons ib i l i ty  of  an occupational medical program w i t h  these l imi ted 
exceptions: 

( a )  In an emergency, t he  employee shal l  be given the a t t en t ion  
required t o  prevent loss  of  l i f e  o r  limb o r  t o  r e l i eve  
suffer ing un t i l  placed under the  ca re  of  h i s  pr ivate  
physician. 

( b )  For minor d i sorders ,  f i r s t  a id  o r  p a l l i a t i v e  treatment may be 
given i f  the  condition i s  one fo r  which the  employee would not 
reasonably be expected t o  seek the  a t t en t i on  of h is  pr ivate  
physician, o r  t o  enable the employee t o  compl e t e  h is  current  
work s h i f t .  

c .  Employee Health Maintenance and Preventive Medical Activities--Minimum 
Reaui rements . 
(1) Health Education and Counsel i n q .  

( a )  The avail  abi 1  i  t y  of occupational medical personnel for  heal t h  
counseling and education a c t i v i t i e s  i s  e ssen t ia l  to  the  
ef fect iveness  of an occupational medical program and shal l  be 
taken in to  considerat ion in the planning for  adequate 
occupational medical personnel s t a f f i n g .  Heal t h  counsel ing 
shal l  include areas of  weight con t ro l ,  n u t r i t i o n ,  mental 
hygiene, smoking, drugs and alcohol , e t c . ,  when indicated,  
and t o  the  extent  t h a t  such counseling can be done by the  
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physicians, nurses o r  o ther  qual i f ied  health profess ionals  on 
the job. The extent  of  de f i n i t i ve  treatment and indepth o r  
followup counseling fo r  physical , emotional, o r  rnental problems 
shall  be as determined by the  Occupational Medical Director.  

) Occupational medical education and counseling a c t i v i t i e s  shall  
be coordinated with other  health and sa fe ty  organizations and 
w i t h  plant  management i n  providing health and s a f e ty  information 
t o  employees ( e . g . ,  habi ts  of  clean1 iness ,  order1 i ne s s ,  s a f e ty ,  
the proper use and maintenance of protect ive  c lothing and 
equipment, and the use of ava i l ab le  health services  and 
f a c i l i t i e s ) .  

( 2 )  Immunization Proqrams . 
( a )  Tetanus immunization shal l  be ava i l ab le .  

( b )  Employees involved in foreign t ravel  shall  be advised t o  obtain 
the  immunizations required by the Center for  Disease Control 
and t he  Pub1 i c  Health Service o f  the  U.S. Department of  Health 
and Human Services. Special immunization requirements, such 
as  s e r i a l  desensi t iza t ions  for  a l l e rgy  may be given a t  the  
discre t ion of the  Occupational 'Medical Director with the  
wri t ten  advice and consent o f  the  employee's p r iva te  at tending 
physician,.and i n  the  i n t e r e s t  of  saving employee l o s t  time 
o f f  the  job. 

(3)  Fitness fo r  Continued Work Assignment. On a l l  employee v i s i t s  t o  
the  occupational medical department, including visits f o r  mdnor 
f i r s t  a id  o r  health counseling, the occupational medical physician 
o r  nurse shall  give due considerat ion t o  the employee's job du t ies ,  
the  possible occupational re la t ionsh ips  of the  health complaints, 
and t he  employee's continuing f i t n e s s  t o  sa fe ly  perform his job 
du t ies .  

d. Medical Records--Minimum Requirements. 

(1) The Maintenance of Records. The maintenance of complete medical 
records developed by the medical department for  each employee from 
the time of h is  f i r s t  examination o r  treatment i s  a  basic requirement. 

( 2 )  Confidential i t y .  The confidential  character  of  a l l  employee medical 
records,  including the  r e s u l t s  o f  heal t h  exami,nations , shal l  be 
r ig idly-observed by a l l  members of the  occupational medical s t a f f .  
Such records shall  remain in the  exclusive custody o r  control of the 
occupational medical department. Disclosure of information from an 
employee's health record shal l  not be made without h is  consent, 
except as permitted by law. 
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( 3 )  Updating of Records. Summary data shall be added to update the 
employee's medical record a t  the time of each scheduled health . - 
examination, .or unscheduled health v i s i t ,  covering the following: 

( a )  The current health s ta tus  of the employee. Particular note 
should be made of the development or progress of any disease 
process or injury occurring since the l a s t  examination o r  v i s i t ,  
as well as the employee's sick leave or d isabi l i ty  history.  

( b )  Any hazardous or  potent ial ly  hazardous physical, chemica 
biological agents a t  the employee's worksite. 

( c )  The employee's history of exposure to  any physical, chem 
or  biological agents,. 

( d )  The empl oyee ' s accident record. 

ical  , 

( 4 )  Flagging or Suitable Coding Identification of Medical Records. 
I t  shal l  be the responsibil i ty of the Occupational Medical Director 
to  see that  a l l  employee medical records are coded, flagged, or  
otherwise ident i f ied so tha t  occupational medical personnel will 
be aware of related work hazards or  potential hazards and'be in a 
position t o  evaluate the possible relationship of such hazards to  
the employees' s t a t e  of health. Forms used for  routine sick ca l l  
and emerge-ncy v i s i t s  are included i n  t h i s  requirement. 

( 5 )  Specific Records Requirements. 

( a )  Records shall  be retained on any d isabi l i ty  or death re 
t o  an occupational injury or disease in accordance with 
5484. S ta te  workmen's compensation record requirements 
the requirements of DOE 1324.1 shall be met. 

1 ated 
DOE 
and 

( b )  A personal health record shall be maintained fo r  each . - 

employee and ident i f ied by name, date of b i r th ,  and social 
security number. The contractor may use additional 
ident i f icat ion systems as desired. 

( c )  All employee health records shall be retained in accordance 
with DOE 1324.1, Chapter 111, which allows microfilming of 
the f i l e s  a n d  destruction of paper records. 

( 6 )  Disposition of Noncurrent Records. A1 1 employee health records 
shall be retained in accordance with DOE 1324.1, Attachment V-1, 
Schedule 25. However, noncurrent records shall  be ret i red to  
low-cost storage in an onsite records holding area or a Federal 
Records Center. To protect the confident ial i ty  of the records, 
the shipping cartons shall be sealed; and the t ransfer  documents 
shall note tha t  access t o  the records i s  limited to  personnel of 
the medical department. Alternately, i f  resources permit, the 
f i l e s  may be microfilmed and the paper records destroyed as 
provided in DOE 1324.1, Chapter 111. 
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e .  Emergency and Di s a s t e r  Preparedness--Mi nimum Requirements . 
(1) Integrated Emergency and Disaster  Preparedness Planninq. The 

Occupational Medical Director i s  responsible f o r  the  development 
of a medical emergency and d i s a s t e r  plan adequate t o  t h e  needs 
of the plant  and s i t e .  This plan shal l  be c losely  in tegrated 
wi t h y  and made a pa r t  -of ,  the overall  p lant  and s i t e  emergency 
and d i s a s t e r  preparedness plan, in accordance with DOE 5500 and 
Chapter XI of t h i s  order. This wi l l  require  close coordination 
and cooperation with management, safe ty  organizations,  f i r e  and 
rescue un i t s ,  health physics and indus t r i a l  hygiene departments, 
e t c .  

( 2 )  In tegrat ion with Community Emergency and Disaster  Plans. The 
occupational medical emergency and d i s a s t e r  plan shal l  a l s o  be 
in tegrated with surrounding community emergency and d i s a s t e r  
plans t o  the  extent  feas ib le  consis tent  with the development 
of a maximum mutual aid and ass i s tance  capab i l i ty .  

( 3 )  Prep1 a n n i  ng Requirements. 

( a )  The medical emergency and d i s a s t e r  response capab i l i ty  shal l  be 
adequate t o  meet the kinds and degrees of accidents and trauma 
d ic ta ted  by the  character  and h i s to ry  of p lant  operations and , 

conditions . 
( b )  Preplanning and prearrangements a r e  key fac to rs  v i t a l  t o  the 

effectiveness of a medical emergency and d i s a s t e r  plan and 
shal l  be accompl ished t o  provide the fol  lowing: 

1 The services  of health physic is ts  t o :  evaluate any - 
associated radiological hazards o r  potential  hazards 
a f fec t ing  e i t h e r  the  environment, the  casua l t i e s , .  o r  the 
general public; and advise rescue and medical personnel 
of any radiological  hazards o r  potential  hazards and 
a s s i s t  them i n  the decision-making process. 

2 Onsite c apab i l i t i e s  f o r  f i r s t  a i d ,  t r i age ,  and personnel - 
decontamination by t ra ined ,  qua l i f i ed  personnel. This 
sha l l  include onsi te  c apab i l i t y  f o r  cardiorespira tory  
resusc i t a t ion ,  including cardiac d e f i b r i l l a t i o n .  

3 Arrangements f o r  hospital  care f o r  contractor personnel - 
and f o r  Department of Energy personnel f o r  whom the  
contractor  provides health se rv ices .  This shal l  include 
capabi 1 i  t i e s  f o r  evaluation and treatment of i n j u r i e s ,  
radia t ion exposures, in te rna l  and external radioact ive  
decontamiflation, radioact ively  o r  chemically contaminated 
i n j u r i e s ,  and internal  deposit ion o r  e f f ec t s  of  toxic  
agents,  a s  needed. 

4 The services  of medical s p e c i a l i s t s  and consul t an t s .  
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5 The se rv ices  of rescue squads, ambulances, and he1 i cop t e r s ,  - 
as needed, w i t h  capab i l i ty  for  hand1 ing radioact ively  
contaminated casual t i e s .  Ambul ance d r i  vers and a t tendants  
sha l l  meet the  national standards as  es tabl ished by the  
Public Health Service and the  Department of Transportation 
( s ee  Emergency Medical Services Program Standard Number 1 1 ) .  

5 Fi r s t  aid coverage during e  - 
f a c i l i t i e s  and t he  s i t e .  

vacuation operations from 

7 Communication 1  inks between - 
f i r e  and rescue u n i t s ,  hosp 
local  and S t a t e  pol i c e ,  and 
Center. (See DOE 5500.) 

f i r s t  a id  and t r i a g e  teams, 
i t a l s ,  and hospital  teams, 
the  Emergency Operating 

( 4 )  Recommended Guide. A recommended guide t o  emergency and d i s a s t e r  
planning i s  the  30-minute f i lm,  "Date w i t h  Disas ter ,"  produced by 
the  Office of  Preparedness of the  General Services Admin i  s t r a t i o n .  
This f i lm i s  ava i l ab le  through the  Operational and Environmental 
Safety Division. 

f .  Organization and S ta f f ing  f o r  Department of Energy Contractor 
Occu~ational  Medical Proarams--Minimum Reauirements and Guides : 

(1 ) The Occupational Medical Director:  

( a )  Shall be a  physician who i s  a  graduate of an accredited schoql 
of medicine o r  osteopathy and who meets the  l icensing require-  
ments appl icable  t o  the location in which he works. Training 
and experience in occupational medicine i s  des i rab le .  

( b )  Shall be responsible f o r  the  development, i n t e rp r e t a t i on ,  
implementation, and administrat ion of the  occupational medical 
program. 

( c )  Shall repor t  a t  a  sen ior  management level  t o  assure  program 
effect iveness .  In the  areas of s a f e ty ,  health protect ion,  
health maintenance, maintenance of a  healthy work environment, 
and accident  prevention, occupational medicine plays a  v i t a l  
r o l e ,  which invol ves a1 1 work di sc ipl  ines , and cu t s  across 

- a l l  l eve l s  of management and labor .  Thus, i t  i s  essent ia l  
t o  t he  success and effect iveness  o f  the  occupational medical 
program tha t  the  Qccupat ional Medical Director have d i r ec t  
access t o  top management so as t o  keep i t  f u l l y  informed on 
a  timely bas i s ,  and t h a t  top management exercise an ac t i ve  
i n t e r e s t  i n  the  program and provide adequate support .  

( d )  Shall be afforded oppor tuni t ies  f o r  continuing medical 
education, including attendance a t  professional medical 
meetings : heal t h  seminars, and subscript ions t o  medical 
journals  . 
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( 2 )  Occupational Nedical Physicians : 

( a )  Shal l  be ~ r a d u a t e s  of acc red i t ed  schools of  medicine o r  
osteopathy and meet t h e  l i c e n s i n g  requirements a p p l i c a b l e  to  
loca t ions  i n  which they work. Training and experience in  
occupational medicine i s  d e s i r a b l e .  

( b )  Shal l  be d i r e c t l y  r e spons ib le  t o  t h e  Occupational Medical 
Di r e c t o r .  

( c )  Shal l  be afforded oppor tun i t i e s  f c r  continuing medical 
educat ion,  including a t tendance  a t  professional  medical 
meetings, hea l th  seminars,  and subsc r ip t ions  t o  medical 
journals  . 

( 3 )  Occupational Medical Nurses : 

( a )  Shal l  be graduates of acc red i t ed  schools of nurs ing ,  r e g i s t e r e d ,  
and 1 egal l y  qua1 i f i  ed t o  p r a c t i c e  nursing where employed. 
Trai ni ng and experience i n  occupational heal t h  i s  desi  rabl  e . 

( b )  Shal l  be afforded oppor tun i t i e s  f o r  continuing nursing - 
educat ion ,  inc l  uding at tendance a t  professional  meetings and 
subsc r ip t ions  t o  journals  as determined by the  Occupational 
Medical Direc tor .  

Professional S t a f f i n g .  

( a )  The proper r a t i o  of physicians and nurses t o  employee population 
i s  r e l a t e d  t o  many f a c t o r s  inc luding:  

Size o f  employ,ee populat ion.  

Geographical d i s t r i b u t i o n  and 1 ocat ion of  employees. 

S h i f t s  worked. 

Rate of  empl oyee turnover.  

Age and sex d i s t r i b u t i o n  of t h e  employee populat ion.  

Extent of occupational hazards. 

Types and complexities o f  job t a sks  and opera t ions  performed 

Total number of hea 

Degree o f  i s o l a t i o n  
medi cal s e rv ices  . 
Degree of  access ib i  
t o  t h e  employees. 

I t h  examinations required.  

of  worksi tes  from community and o t h e r  

1 i t y  of  t h e  occupational heal t h  s e rv ices  
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11 Degree of employee u t i  1 i z a t i on  of occupational health - 
services .  

( b )  Guide f o r  Physician S ta f f ing .  

1 A t  l e a s t  one part-time physician f o r  employee populations 
7 

l e s s  than 1000. 

2 One f u l l  -time physician f o r  employee populations over - 
1000 and under 1500. 

3 One ful l - t ime and one half-time physician f o r  employee - 
populations over 1500 but under 2000. 

4 Two f u l l  -time physicians f o r  employee populations over - 
2000 b u t  under 3000. 

5 An addit ional  physician f o r  each addi t ional  increase of - 
1000 t o  1500 employees. 

( c )  Guide f o r  Nurse S ta f f ing .  

1 One part-tfme nurse f o r  up t o  100 empioyees. - 

2 One ful l - t ime nurse f o r  employee populations over 100 and - 
up t o  300. 

3 Three fu l l - t ime  nurses f o r  the f i r s t  1000 employees. - 

4 One addit ional  fu l l - t ime nurse f o r  each addi t ional  1000 
7 

employees up t o  5000. 

5 One addit ional  fu l l - t ime  nurse f o r  each 2000 employees - 
over 5000. 

( d )  Minimum Requirements f o r  Worksites not Covered by a Physician 
o r  Nurse. A t  worksites where the s i z e  of t he  employee 
population does not warrant a fu l l - t ime  nurse o r  physician, i . e . ,  
population l e s s  than 100 employees, the re  sha l l  be a t  l e a s t  
one employee on duty who i s  t r a ined  and current ly  qua l i f i ed  
in f i r s t  a i d .  To assure t h a t  t h i s  requirement i s  met, the 
contractor  sha l l  have a s u f f i c i e n t  number of employees t r a ined  
and cur ren t ly  qua l i f i ed  in f i r s t  a i d  and shal l  e s tab l i sh  a 
management system of employee work scheduling t ha t  wil l  assure  
t h a t  a t  l e a s t  one such qua l i f i ed  employee i s  on duty f o r  a11 
s h i f t s .  

( e )  Guide f o r  Laboratory Technician and Ancil lary Medical Staff ing,  
The number and qua l i f i ca t ion  of laboratory and other. 
technicians and ' anc i l l a ry  medical ~ e r s o n n e l  required sha l l  be 
as determined by the  Occupational Medical Director.  The 
number of cl in ica l  and support personnel should be adequate t o  
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support the  needs of the occupational medical program. (The 
continuing increase in report ing requirements promulgated 
under the  Occupational Safety and Health Administration mak~  
t h i s  pa r t i cu la r ly  important . )  

g. Facil i  t i e s  and Equipment--Minimum Requirements. 

(1 ) Occupational Medical Faci 1 i t i  e s .  General design c r i t e r i a  f o r  
occuptional medical f ac i l  i t i e s  a re  contained in Order DOE 6430 
( t o  be i s sued) .  These f a c i l i t i e s :  

( a )  Shall be located i n  a reas  read i ly  access ible  t o  employees and 
to  t ranspor ta t ion.  Accessi bi 1 i  ty  of t he  occupational medical 
department i s  a  key fac to r  in employes u t i l i z a t i o n  of medical 
services  and i s  very important to  t he  overall ef fect iveness  
of t he  program. 

( b )  Shall be su f f i c i en t l y  spacious, we1 1 l igh ted ,  ven t i l a t ed ,  
and heated. 

( c )  Shall include waiting, consul t a t i o n ,  examining and treatment 
rooms, t o i l e t ,  and shower or t u b  f a c i l i t i e s  adequate to assure 
privacy and comfort. 

(d )  Shall have necessary medical , 1 aboratory, anci o ther  equipment, 
and adequate decontamination f a c i l i t i e s  as needed. 

( e )  Shall include a r e s t  o r  'recovery room, dressing rooms, and 
faci  1 i  t i e s  f o r  the laboratory and radiological  examinations 
performed in  the  department. 

( f )  Shall include ambulance services  and equipment t ha t  meet 
Public Health Service and Department of Transportation 
standards ( s ee  Emergency Medical Services Program Standard 
Number 11 ) . The responsibi 1 i t y  f o r  ambulance and rescue 
personnel, operat ions,  and equipment need not necessar i ly  be 
assigned to  the  Occupational Medical Director. 

( 2 )  Equipment. 

( a )  The Occupational Medical Director shal l  assure t ha t  the  medical 
department equipment i s  adequate in terms of present day 
accepted standards of medical p rac t i ce  and t ha t  i t  i s  maintained 
i n  good working order.  

( b )  The se lect ion of spec i f i c  kinds and brands o f  medical o f f i c e  
and laboratory equipment shal l  be a s  determined by t he  
Occupational Medical Director.  The following minimum i  tems 
shoul d be i  ncl uded: 

1 Standard d i s tan t  and near visual acuity eye char ts  o r  
opt ica l  t e s t e r s .  
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2 Standard color vision p la tes  ( I sh ihara ,  Dvorine, o r  - 
American Optical ) . 

3 Audiometer with audiometer booth. - 

4 Electrocardiograph machine. - 

5 Pulmonary function equipment su f f i c i en t  t o  measure t o t a l  - 
v i t a l  capacity,  timed v i t a l  capacity (FEV- I ) ,  and maximum 
voluntary ven t i l a t ion .  (As a guide, consideration should 
be given t o  a small so l id -s ta te  machine with capab i l i ty  
fo r  i n s t an t  computer readouts of these parameters. ) 

6 Cardiac d e f i b r i l l a t i o n  and re la ted monitoring equipment - 
adequate fo r  portable use or use without power. 

7 Suction equipment, including manually operated suction - 
equipment fo r  portable use or use without power. 

8 Pulmonary resusc i ta t ion  equipment. - 

9 Adequate equipment fo r  monitoring, hand1 ing, and decontamina- - 
t ion of radioact ively  contaminated casua l t i es  and chemically 
contaminated casual t i e s ,  as needed. 

10 Physiotherapy equipment, as  needed. - 
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CHAPTER IX 

CONSTRUCTION SAFETY A N D  H E A L T H  PROGRAM 

1 .  PURPOSE. This Chapter provides guidance and es tab l i shes  procedures 
t o  protect  t he  Department of Energy and Department of Energy con- 
t r a c t o r  employees engaged in  construction a c t i v i t i e s ,  t o  protect  t h e  
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 
delay o r  i  nterruption in  t he  Department's programs caused by accidents 
and f i r e s  in  connection with Department construction a c t i v i t i e s .  

2 .  DEFINITIONS. 

a. Department of Energy Project  Construction Contractor. Any 
Department of Energy prime contractor  o r  subcontractor engaged 
in construction a c t i v i t i e s  exempt from, o r  not subject  t o ,  
Nuclear Regulatory Commission l icensing,  but subject  t o  the 
contractual  provisions of Department of Energy Procurement 
Regulation 9-50.704-2 o r  modifications thereof .  These con- 
t r a c t o r s  may make modifications t o  ex i s t ing  f a c i l i t i e s  o r  
construct  new f a c i l i t i e s  f o r  the  Department but they a r e  not 
considered a permanent construction force. Their s i t e  tenure  
may be f o r  shor t  o r  long periods depending on t h e  nature of t he  
project .  

b .  Department of Energy Resident Construction Contractor. Any 
Department of Energy prime contractor  o r  subcontractor exempt 
from ( o r  not subject  t o )  Nuclear Regulatory Commission l icensing 
b u t  subject  t o  t he  contractual provisions of Department of Energy 
Procurement Regulation 9-50.704-2 o r  modifications thereof ,  who 
i s  i n  residence and considered t o  be permanent. Field organi- 
zat ions t h a t  have such contractors  include Nevada, Rich1 and, 
Oak Ridge, Savannah River, and Albuquerque. The tenures of 
resident  construction contractors on s i t e  a r e  usual ly  f rom 
3 t o  5 years  and can be extended. 

3 .  REQUIREMENTS. 

a. Safety and Health Program fo r  Project  Construction Contractors. 
All firms bidding on o r  selected fo r  Department of Energy con- 
s t r uc t i on  contracts  shal l  be made f u l l y  aware of the  requirement 
t o  comply w i t h  applicable Department sa fe ty  and health standards 
l i s t e d  in Chapter I of t h i s  Order. The contractor  se lected sha l l  
be required t o  submit t he  following t o  t he  contracting o f f i c e r  
f o r  acceptance before commencing work: 
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(1)  A d e s c r i p t i v e  out1 i n e  o f  t h e  c o n t r a c t o r ' s  program 
encompassing i n d u s t r i  a1 sa fe ty ,  h e a l t h  p r o t e c t i o n ,  and 
f i r e  p revent ion  and p r o t e c t i o n  aspects. The program 
should be appropr ia te  t o  t h e  s i z e  o f  t h e  p r o j e c t  and 
associated hazards, and must inc lude,  bu t  not be 
l i m i t e d  t o :  

(a )  Adequate p r o v i s i o n  f o r  emergency a i d  (e.g., 
t r a i n e d  medical a i d  personnel and t reatment  
f a c i l i t i e s ,  and adequate f i r e  p r o t e c t i o n  d u r i n g  
a1 1 phases o f  cons t ruc t i on ) .  

( b )  Programs f o r  t r a i n i n g ,  inspect ions  , repo r t i ng ,  
and f o r  c e r t i f y i n g  t h e  safe opera t ing  c o n d i t i o n  
and assur ing  proper maintenance o f  earthmoving 
equipment , cranes, veh ic les  , pressure vessel s  , 
p r o t e c t i  ve devices f o r  p o r t a b l e  e l e c t r i c a l  t o o l  s, 
e tc .  

( c )  Adequate p r o v i s i o n  through meetings, es tab l ished 
contac ts  o r  o the r  means, f o r  exchange o f  i n fo rma t ion  
on p r o j e c t  changes, recognized hazards, i d e n t i f i e d  
i n s p e c t i o n  d e f i c i e n c i e s ,  upcoming phases o f  work, 
i n t e r f a c e  and coo rd ina t i on  problems, o r  o the r  
mat te rs  among: 

1  Supervisors. - 
2  . C r a f t s  rep resen ta t i  ves. - 
3 Other con t rac to rs  and subcontractors on - 

t h e  p r o j e c t .  

( 2 )  Vast i n j u r y ,  acc ident ,  f i r e ,  and proper ty  damage experience, 
i n c l u d i n g  motor veh ic le ,  f o r  t h e  prev ious two years. This 
i n fo rma t ion  should con ta in  t h e  c o n t r a c t o r ' s  and subcon- 
t r a c t o r '  s  experience. I f  acceptabl e  t o  t h e  f i e l  d  organi -  
z a t i o n  having j u r i s d i c t i o n ,  t h e  c o n t r a c t o r  may submit t h e  
prev ious two years  i n d u s t r i  a1 insurance experience mod i f i e rs  
o r  ra tes .  

( 3 )  The name and qua1 i f i c a t i o n s  o f  t h e  j o b s i t e  c o n t r a c t o r  manage- 
ment o f f i c i a l  assigned r e s p o n s i b i l i t y  f o r  t h e  admin i s t ra t i on  
o f  t h e  sa fe ty  and h e a l t h  program. 

b. Safe ty  and Hea l th  Program f o r  Resident Const ruc t ion  Contractors. 
The requirements o f  3a, above, apply t o  t h i s  type con t rac to r  
d u r i n g  ' t h e  i n i t i a l  s e l e c t i o n  process. 
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c. Program Compl iance. Tht-c~yhout a1 1  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 sa fe ty  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  ) Personal 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  de lay  r e s u l t i n g  from 
accidents 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  cons t ruc t i on  inspect ions  t o  
assure compliance w i t h  app l i cab le  Department cons t ruc t i on  
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  cons t ruc t i on  a c t i v i t y ,  
l e v e l  o f  workforce, t ype  o f  c o n s t r u c t i o n  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 et ion.  Factors 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  no t  l i m i t e d  t o  t h e  f a c t o r s  
l 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 e d  c o n t r a c t o r  s a f e t y  personnel. 

( 5 )  Dura t i on  o f  p r o j e c t .  

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

(7) Avai l abi  1  i t y  o f  i ndependent sources o f  inspect ion.  
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CHAPTER X 

INDUSTRIAL HYGIENE PROGRAM 

1. PURPOSE. This Chapter establishes the requirements and guidance for  
maintaining an effect ive industrial hygiene program. 

2. DEFINITIONS. 

a. Industrial Hygiene. That science and a r t  devoted t o  the recognition, 
evaluation, and control of envi ronment a1 fac tors ,  or s t resses ,  
ar is ing in or from the workplace that  may cause sickness, impaired 
health and well-being, or significant discomfort and inefficiency 
among workers or those with whom they come into contact. 

b. The Fi rs t  Operating Level i s  the. organization performing the actual 
work or job related tasks. I t  may be a contractor or i t  may be an 
element of the Department i t s e l f  such as an Energy Technology Center 
or a Power Administration. 

3.  REQUIREMENTS. The following requirements are necessary elements fo r  
nai ntai ni ng an effect ive i ndustri a1 hygiene program and provi di ng 
protection in accordance with the standards of paragraph 7c, Chapter I 
of th is  Order. The requirements shall be implemented by the f i r s t  
operating level ,  as appropriate, t o  the ac t iv i ty  being conducted. 

a. Management Responsibility. The f a c i l i t y  manager shall have 
responsibil i ty t o  assure compliance with the requirements of th i s  
Chapter. 

b. Policy. A written policy statement shall  be developed se t t ing  for th 
the purpose and . intent  of the industrial  hygiene program and clear ly 
specifying the authority vested in the s t a f f  administering the  
program. This pol icy statement may be incorporated into existing 
documents coveri ng the health and safety program. 

c. Function. The industrial  hygiene program shall be designed t o  
preserve employee health and we1 1 -bei ng. This shall be accompl i shed 
by recognition, evaluation, and control of envi ronmental factors 
and s t resses  found in the occupational environment. These s t resses  
include: chemical (e.g., liquid, par t iculate ,  vapor, and gas); 
physical (e.g., electromagnetic radiation, noise, vibration, 
magnetic f i e lds ,  and extremes of temperature and pressure); 
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biological (e.g.,  agents of infect ious  diseases)  ; and ergonomic 
(e.g.,  Doay position in re la t ion  t o  t ask ,  r epe t i t i ve  motion, and 
mental or  physical f a t i gue ) .  A program t h a t  incorporates the  
following features  wi l l  provide a mechanism t o  deal with these 
occupational s t r e s se s  or potenti a1 health hazards. 

( 1  ) Identi t i  c a t i  on of Heal t h  Hazaras. The i  ndustri a1 hygi eni s t  
shall  i  denti fy and document potenti a1 occupational heal t h  
hazards through h i s  knowledge and assessment of the  operations,  
periodic wal k-through surveys, information provi ded by in te r -  
organizational communication and coordination,  and the revi ew 
of proposed projects  and faci  1 i  t i e s .  

( 2 )  Hazard Eva1 uati  on. Unce potenti a1 heal t h  hazards a r e  i  denti f  ied, 
the  i  ndustri a1 hygienist  must determine t he  extent  of the hazard 
through appropriate consul t a t i on  with other professionals,  sound 
judgment, and t he  appl icat ion of es tabl ished standards or  guides 
and s c i e n t i f i c  techniques 1 i  ke a i  r  samples and bioassay, When 
potential  occupational exposures a r e  deternli ned t o  be w i t h i n  
acceptable l im i t s ,  the opinion of the  indus t r i a l  hygienis t ,  
together w i t h  the  supporting evidence, shal l  be recorded. 

( 3 )  Control Measures. Whenever i t  i s  determined t h a t  a potent ia l  
health hazard e x i s t s  su f f i c i en t  t o  produce i l l n e s s  or injury 
o r  t h a t  applicable requirements a r e  not being followed, the  
i ndustri a1 hygi eni s t  shal l  formal ly recommend control measures 
t ha t  must be promptly addressed. The type of control must be 
d ic ta ted  by each i  ndivi dual s i tua t ion .  

(4) Periodic Review. The s a t i s f ac to ry  control of occupational 
health hazards must be given continuing a t t en t ion  despi te  
the  i  mposi t i  on of control measures, ~ e r i  odic moni t o r i  ng i  s 
essent ia l  t o  assure maintenance of sa t i s fac tory  conditions. 
The i  ndustri a1 hygi eni s t  shal l  determi ne t he  type and 
frequency of peri odic moni t o r i  ng. The i  ndustri a1 hygi eni s t  
shall  repor t  t o  management regardi ng the  conti nui ng adequacy 
of control ,  the  need f o r  addit ional  controls ,  o r  recommenda- 
t ions  f o r  maintenance or  reemphasis of administrat ive 
controls,  The employees shal l  be given the  opportunity t o  
observe the moni tor ing f o r  toxic  materials  or  harmful 
physical agents and shal l  be given access t o  the  resul ts .  
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d. Industr i  a1 Hygiene S t a f f .  

( 1 )  A qua l i f i ed  indust r ia l  hygienist  shal l  be assigned. His o r  
her qua1 i f i c a t i o n s  must be evaluated i n  regard t o  the s i z e  
and scope of operations and the magnitude of hazard potential  
a t  the f a c i l i t y .  

( 2 )  As an a1 t e rna t i ve  t o  a s t a f f  indus t r i a l  hygienis t ,  consul tants  
who a r e  qua l i f i ed  in indust r ia l  hygiene and a r e  apprised by the 
requirements of this Chapter may be re ta ined t o  augment the 
f i e1  d organization o r  the contractor  s t a f f  and t c  perform 
comprehensive o r  speci f ic  indus t r i a l  hygiene surveys a s  needed. 

e. F a c i l i t i e s ,  Instrumentation, and Technical Support. F a c i l i t i e s ,  
instrumentation. and technical s u ~ ~ o r t  ~ e r s o n n e l  shall  be avai 1 able  
t o  implement the  requirements of t h i s  chapter .  Provisions shal l  be 
made t o  take and analyze a i r  and water samples and bioassy specimens, 
and to  t e s t ,  t o  c a l i b r a t e ,  and t o  maintain instruments. Where i t  i s  
impractical t o  provide these services  ons i t e ,  the  services  of o f f s i t e  
1 aboratory fac i  1 i t i e s  and instrument sources sha l l  be retained.  

f .  Organizational Responsi b i  1 i t i e s .  The i n d u s t r i  a1 hygiene program 
shal l  require  t h a t  functional organizations share w i  t h  the  indus t r i a l  
hygiene s t a f f  the following resp&sibi l  i t i e s  a s  a m i n i m u m  f o r  the 
implementation of the  objectives s e t  fo r th  i n  t h i s  Chapter. 

( 1  ) '  Operating o r  Engineering Organization Having Line Safety 
Responsi b i l  i ty .  

( a )  Conduct operations cons i s ten t  w i t h  es tabl  ished procedures 
t o  control  exposures t o  harmful environmental contaminants 
o r  s t resses .  

( b )  Notify the  indus t r i a l  hygiene s t a f f  whenever a new process 
o r  f a c i  1 i t y  i s being pl anned o r  whenever an exi s t i n g  
process i s  being considered f o r  change o r  modification t o  
allow the  impact of the an t i c ipa ted  change on the work 
environment t o  be evaluated while i t  i s  s t i l l  i n  the 
pl anning stage. 

( c )  Request the  indust r ia l  hygiene s t a f f  t o  evaluate the 
ef fect iveness  of proposed environmental control equipment 
and approve operational procedures f o r  i t s  operation. 



( 2 )  Cledi c a l  Urgani z a t i  on. 

( a )  M a i n t a i n  records  of occupat iona l  i l l n e s s e s  i n  accordance 
w i  t h  t h e  recordkeepi  ng requ i  rements o f  t h e  Occupat ional  
Sa fe ty  and Hea l t h  A c t  o f  197U. 

( b )  Consul t w i t h  t h e  i n d u s t r i  a1 hygiene s t a f f  i n  t h e  development 
o f  adequate methods t o  d e t e c t  exposures t o  harmfu l  
env i  ronmental agents i n  t h e  c o n t e x t  o f  p e r i o d i c  p h y s i c a l s  
o r  r > i  oassay . 

( c )  A l e r t  t h e  i n d u s t r i a l  hygiene s t a f f  t o  a l l  suspected 
occupat iona l  i 11 nesses t o  f a c i  1  i t a t e  e a r l y  eva l  u a t i o n s  
and c o r r e c t i o n  o f  problems. 

( d )  A l e r t  t h e  i n d u s t r i a l  hygiene s t a f f  t o  a1 1  diagnosed occu- 
p a t i o n a l  i l l n e s s e s  f o r  f o l l o w u p  i n v e s t i g a t i o n s .  These 
f 01 1  owups s h a l l  be designed t o  supply  t h e  i n f o r m a t i o n  
r e q u i r e d  by Form fV-1 U l  , Supplementary Record o f  Occupa- 
t i o n a l  I n j u r i e s  and 11 1  nesses, o r  approved equ i va len t ,  
f o r  r e p o r t a b l e  occupat iona l  i 11 nesses. 

( 3 )  Purchasing Organ iza t ion .  

( a )  Submit o r d e r  reques ts  f o r  a1 1  p o t e n t i a l  l y  hazardous 
m a t e r i  a1 s  o r  equipment t o  t h e  i n d u s t r i  a1 hygiene s t a f f  
f o r  rev iew and approval  o r  o t h e r  a p p r o p r i a t e  ac t ion .  

( b )  P a r t i c i p a t e  as requested by t h e  i n d u s t r i a l  hyg iene 
s t a f f  i n  a u d i t i n g  t o x i c  chemical  usage by: 

1  M a i n t a i n i n g  i n v e n t o r y  and use da ta  on t o x i c  ma te r i a l s ;  - 
2 P a r t i c i p a t i n g  i n  l a b e l i n g  procedures t o  t h e  e x t e n t  - 

r e q u i  red; and, 

3 A s s i s t i n g  t h e  i n d u s t r i a l  hygiene s t a f f  i n  l i a i s o n  w i t h  - 
s u p p l i e r s  o f  p r o p r i e t a r y  p roduc ts  t o  o b t a i n  app rop r i  a t e  
t o x i c o l o g i c a l  i n f o rma t i on .  

( 4 )  F i  r s t  L i  ne Supervi  sors.  

( a )  i5e respons ib l e  f o r  m a i n t a i n i n g  h e a l t h f u l  work ing  c o n d i t i o n s  
w i t h i n  h i s  o r  h e r  own o r g a n i z a t i o n  and f o r  d i r e c t l y  imple-  
ment i  ng i n d u s t r i  a1 hygiene recomendat ions .  

( b )  F o l l  ow admi ni s t r a t i  ve procedures t o  a1 1  ow a p p r o p r i a t e  
d i s c i p l i n a r y  a c t i o n  t o  be taken  when h e a l t h  and sa fe ty  
r u l e s  a re  v i o l a t e d .  
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X-5 ( a n d  6 )  

Employees 

( a )  Observe a1 1 safety and heal t h  rules and make maximum use 
of a1 1 prescribed personal protective equipment and fol 1 ow 
practices and procedures establ i shed to mai ntai n heal t h  and 
safety for them and their fellow workers. 

( b )  Notify supervisors immediately of exposures to harmful 
agents and when certain conditions or practices may cause 
i l lness or injury. 

g. Recordkeepinq Requiremments. 

( 1 )  Survey Records. Area walk-through surveys t h a t  resulted i n  
noted deficiencies in control of hazards, procedures, violations, 
etc., shall be documented as to what was observed and w h a t  action 
was taken. Deficiencies that are identified in formal compliance 
inspections shall be documented in accordance with 29 CFR 1960 
or DOE 5483.1 . 

( 2  Occupational Environmental Monitoring Records. 

( a )  The results of a i r  samples or other environmental monitor- 
ing shall be documented i n  a manner that  can be audited, 
that  i s  directly 'comparable t o  the appl icabl e standards, 
and which can reasonably be associated with an individual, 
a particular job station, or a job description. 

( b )  The industrial hygiene s t a f f ' s  evaluation as to compliance or 
noncompl i ance with the standard appl icabl e t o  a particular 
situation shall be clearly evident in the record. Actions 
taken on his part i n  the event of noncompliance shall 
be included. The affected employees shall be notified 
promptly of any exposures or potential exposures exceeding 
the standards of Chapter I of th i s  Order. 

( 3 )  Records Maintenance. Records shall be maintained in accordance 
wi t h  Order DOE 1324.1 . 

( 4 )  Records Access. Records access shall be provided to employees 
or designated representatives of employees in accordance with 
the standards of  paragraph 8 a ( l )  ( f ) ,  Chapter I of th is  Order. 
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CHAPTER XI 

REQUIREMENTS FOR RADIATION PROTECTION 

1. PURPOSE. This chapter establishes radiation protection standards and require- 
ments for  Department of Energy and Department of Energy contractor operations 
based upon the recommendations of the Environmental Protection Agency and the 
National Council on Radi ation Protection and Measurement. 

2. DEFINITIONS. 

Controlled Area. Any area to which access i s  controlled i n  order to 
protect individual s from exposure to  radiation and radioactive material s. 

Dose Comnitment. The dose equivalent (rem) received by specif ic  organs 
during a period of one calendar year,  t ha t  was the r e su l t  of uptakes of 
radi onucl ides by a person occupational ly exposed. 

F i r s t  Collision Dose. A measure of radiation dose a t  a cer tain point, 
based on the incident energy transferred to secondary charged par t ic les ,  
per gram of absorbing materials, by primary par t ic les  tha t  suffer  only 
one col 1 i sion i n  the medium. 

Neutron Spectrum. A description of a neutron radiation fie1 d i n  terms 
o t  the number of neutrons per uni t  energy interval .  

Primary U n i t .  A nuclear accident dosimetry u n i t  placed i n  a position 
near a potential accident s i t e .  

Screenin . A method for  rapidly selecting those individuals involved in 
_19 a nuc ear  accident and subjected to acutely serious radiation exposure. 

RESPONSIBILITIES AND AUTHORITIES. 

a. Heads of Field Orqanizations shal-l : 

(1) Review and approve emergency plans for  rescue and recovery operations. 

( 2 )  Act, where immediate decisions and actions are required, on requests 
for  exemptions from the requirements o f  th is  chapter and immediately 
report and jus t i fy  such action to  the Deputy Assistant Secretary for 
Envi ronmental Safety and Heal t h  ( EP-30). Contractors may be 
authorized to  take a1 1 appropriate measures i n  emergency s i tuat ions.  
See page XI-9, paragraph 4e. 

( 3 )  Assure tha t  Department empl oyees, Department contractor personnel , 
and the general public are  protected against unnecessary radiation 
exposure and cmply w i t h  the provisions of th i s  chapter. 

Vertical 1 i ne denotes change. 



DOE 5480.1 Chg 6 

b. The Deputy Assistant Secretary for Naval Reactors shall assume t h e  same 
responsibil i t i e s  as Heads of Fiel d Organizations for  Naval Reactors 
ac t iv i t i e s .  

REQUIREMENTS.  

a. Occupationally Related Exposure of Individual s in Control led Areas. 
Radiation exposures shall be 1 imi ted t o  level s reasonably achievable 
within the standards prescribed be1 ow. 

( 1 )  Radiation Protection Standards for External and Internal Exposures. 
(See Figure XI-1.) 

( 2 )  Procedural Requirements. 

( a )  Restrictions. 

1 An individual under age 18 shall neither be employed in ,  nor - 
allowed to en ter ,  controlled areas in such a manner tha t  he 
or she will receive doses of radiation in amounts exceeding 
one-tenth the standards i n  paragraph 4 a ( l )  above. 

2 Dose to  students under age 18 exposed to radiation during - 
educational a c t i v i t i e s  shall  not exceed 0.1 rem/year. This 
exposure shall  be considered a par t  of the 0.5 rem/year . . 
l imi t  for  workers under age 18 and not supplemental to i t .  

( b )  Combining Intern31 and External Dose. Current year whole body 
internal dose commi tment from radionucl ides for  which the whole 
body i s  the c r i t i c a l  organ must be combined w i t h  the external 
whole body dose. Where both the external penetrating dose and 
internal* dose to  c r i t i c a l  organ are known, they shall  be com- 
bined for  tha t  organ. 

( c )  Emergency or  Accidental Exposure. Radiation doses received i n  
emergency o r  accidental s i tuat ions will be chargeable to  the 
radiation exposure records of the exposed individuals. However, 
the decision as to  whether an individual exposed to  radiation 
i n  excess of the standards in subparagraph a ( l )  above will con- 
tinue to  work in a radiation area will be made on a case-by-case 
basis by operating contractor management in accordance with the 
advice of the contractor 's  heal t h  physics and occupational 
medical departments and subject to  the approval of the Head of 
Fiel d Organization. The operating contractor shall assure the 
head of the responsible f i e l d  off ice tha t  the unsafe conditions 
under which the emergency o r  accidental exposures were received 

ie r t ica l  1 i ne denotes change. 
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Type of Exposure 

Whole body, head d t r u n k ,  gonads, 21 l ens  of t he  eye--, red bone marrow, 
ac t ive  bl ood-forming organs. 

Unlimited areas of the skin (except  
hands and forearms). Other organs, 
t i s s u e s ,  and organ systems (except  
bone 1. 

Bone. 

4 / Foreanns- 

4 / Hands- and f e e t .  

Exposure Period 

Year 
Cal endar Quarter 

Year 
Cal endar Quar te r  

Year 
Cal endar Quarter 

Year 
Calendar Quar te r  

Year 
Cal endar Qua r t e r  

Dose Equivalent ose or 19 Dose Commitment- rem) 

1/ To meet the above dose commitment standards,  operations m u s t  be conducted in - 
such a manner t h a t  i t  would be unlikely t h a t  an individual would ass imi la te  in 
a c r i t i c a l  organ, by inhala t ion,  ingest ion,  o r  absorp t ion , -a  quant i ty  of radio- 
nuclide o r  mixture of radionuclides t h a t  would commit the individual t o  an organ 
dose t h a t  exceeds the  l i m i t s  speci f ied  i n  the  above t ab le .  

2/ A beta exposure below i maximum energy of 700 KeV will  not penetra te  the  l ens  - 
of the eye; t he r e f e r e ,  the  applicable l i m i t  f o r  these energies would be t h a t  
f o r  the skin (15 rem/year). 

3/ In special cases ,  w i t h  the  approval of EP-30, a worker may exceed 5 rem/year, - 
provided h i s  o r  her average exposure per year s ince  age 18 wil l  not exceed 
5 rem per year.  This does not  apply t o  emergency s i t ua t i ons .  

4 /  A1 1 reasonable e f f o r t  sha l l  be made t o  keep exposures of forearms and hands t o  - 
the  general 1 imit fo r  the skin. 

FIGURE:  XI-1 
RADIATION PROTECTION STANDARDS FOR 

OCCUPATIONALLY RELATED EXTERNAL AND INTERNAL EXPOSURES 

Vertical 1 ine denotes change. 
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have been eli-minated. The dec is ion  t o  resume operat ions 
f o l l  owing an emergency o r  acc identa l  r a d i a t i o n  exposure s h a l l  
be sub jec t  t o  the approval o f  the head o f  the  respons ib le  f i e l d  
o f f i c e .  

(d )  Mon i to r i ng  Requirements. Mon i to r ing  i s  requ i red  where t h e  
p o t e n t i a l  e x i s t s  f o r  the i n d i v i d u a l  t o  rece ive  a  dose o r  dose 
commitment i n  any calendar quar ter  i n  excess o f  10 percent  o f  
the  q u a r t e r l y  standards s ta ted  i n  paragraphs 4a( 1 )  and 4a(2) (a12 - 
above. Moni to r ing  requirements as s p e c i f i e d  f o r  the  f o l  1  owing 
cond i t i ons  s h a l l  inc lude:  

1 Externa l  Radiat ion.  Personnel moni to r ing  equipment f o r  - 

I n t e r n a l  Radiat ion.  Pe r iod i c  (monthly, q u a r t e r l y ,  annual ly ,  
e t c o )  bioassay ana lys i s  o r  i n -  v i v a  count ing  o r  eva lua t ion  
o f  a i r  concent ra t ion  t o  which the  i n d i v i d u a l  i s  exposed, 
o r  a  combinat ion o f  a l l  methods. 

( e l  Methods o f  Es t ima t ing  Dose Commitment. Methods o f  es t imat fng  
dose commitment t o  t h e  organ o f  i n t e r e s t  should be s u i t a b l e  t o  
the  e x i s t i n g  cond i t i ons  and c o n s i s t e n t  w i t h  assumptions and 
recommendations o f  t h e  Environmental P r o t e c t i o n  Agency, t h e  
Nat iona l  Council on Rad ia t ion  P r o t e c t i o n  and Masurement, and 
the  I n t e r n a t i o n a l  Commi s s i  on on Radio1 og ica l  P ro tec t i on .  

( 3 )  Concentrat ion Guides. 

(a )  - A i r .  Concentrat ion Guides i n  Attachment 1, Table I, Column 1, 
were de r i ved  f o r  t he  most p a r t  from t h e  y e a r l y  standards i n  
paragraph 4 a ( l )  above (assume a  40 hour workweek). They should 
be used i n  eva lua t ing  the  adequacy o f  h e a l t h  p r o t e c t i o n  
measures aga ins t  a i rborne r a d i o a c t i v i t y  i n  occupied areas. 

(b) Water. The Concentrat ion Guides i n  Attachment 1, Table I, 
m n  2, a re  app l i cab le  t o  the  discharge o f  1  i q u i d  e f f l u e n t s  
t o  sani t a r y  sewage systems (see paragraph 4b(5) on page XI-6). 
D r i n k i n g  water concent ra t ions  i n  c o n t r o l l e d  areas s h a l l  be 
mainta ined w i t h i n  the  concent ra t ion  guides s p e c i f i e d  i n  Table 
11, Column 2. 

b e  Exposure o f  I n d i v i d u a l s  and Popu la t ion  Groups i n  Uncon t ro l l ed  Areas. Ex- 
posures t o  members o f  the  p u b l i c  s h a l l  be as low as reasonably achievable 
j eve1 s  w i  t h i  n  t h e  standards prescr ibed be1 ow. 

- 

V e r t i c a l  1  i n e  denotes change. 
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Type o f  Exposure 

Whole body, gonads, 
o r  bone marrow 

Other organs 

Annual Dose Equ iva lent  9~ 
Dose Commitment (rem)" 

Based on dose t o  Based on average dose 
i n d i v i d u a l  s a t  t o  a su i  t a b l e  sample 

po in ts  o f  maximum o f  the  exposqd 
probabl e exposure popul a t i  of;' 

(rem) (rem) 

. 1/ I n  keeping w i t h  Department o f  Energy p o l i c y  on lowest  p r a c t i c a b l e  
I .  . . - 
. . .  . . ,. . . .  

. . 
exposures, exposures t o  the  p u b l i c  s h a l l  be l i m i t e d  t o  as small a f r a c t i o n  
o f  the  respect ive  annual dose l i m i t s  as i s  reasonably achievable. 

2/ See Paragraph 5.4, Federal Radiat ion Council Report No. 1, f o r  d iscussion - 
on concept o f  s u i t a b l e  sample o f  exposed populat ion.  

FIGURE XI-2 
RADIATION PROTECTION STANDARDS FOR EXTERNAL AND 

INTERNAL EXPOSURE OF MEMBERS OF THE PUBLIC 
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(1) Radiation Protection Standards for  External and Internal Exposure. 
(See Figure XI-2 . )  

( 2 )  Monitoring Requirements. To assure tha t  doses to the public are 
maintained as low as reasonably achievable consistent w i t h  dose 
standards s e t  for th i n  paragraph 4 b ( l )  above, e f f luents  to  the 
environment, and other parameters shall be monitored and docu- 
mented i n  accordance w i t h  DOE 5484.1. 

( 3 )  Concentration Guides. 

( a )  Concentration Guides i n  Attachment XI-1, Table 11, were derived 
for  the most par t  from the dose standards fo r  individuals i n  
paragraph 4 b ( l )  above (assume 168 hours of exposure per week). 
These guides shall be reduced by a factor of three when 
applied to  a sui table  sample of the population. Where 
t ransient  exposures can be calculated, the concentration 
guides other than those i n  Attachment XI-1, Table 11, may be 
used to  evaluate compliance w i t h  the dose commitment standard. 

( b )  There may be s i tuat ions where i t  i s  not feasible  or desirable 
to  evaluate the exposure of individuals and samples of exposed 
populations to  e f f l  uents to  assure compl i ance w i t h  standards i n  
paragraph 4 b ( l )  above. In those cases, e f f luent  releases to  
uncontrolled areas shall  be such that  average concentrations of 
radioactivity a t  the point of release are w i t h i n  the concentra- 
t ion guides and are  as  low as  reasonably achievable. The point 
of release shall  be considered to  be the point a t  which the 
e f f l  uents pass beyond the s i t e  boundary. Radioactivi ty concen- 
t ra t ions  may be averaged over periods up to  1 year. 

( 4 )  Further, Limitations on Effluent Discharges. In any s i tuat ion in 
which the eff luents  discharged by one or more a c t i v i t i e s  of the 
Department, Department contractors,  or others cause exposure to  
approach the standards specified i n  subparagraph b ( l )  above, appro- 
pr iate  eff luent  discharge l imi ts  may be s e t  for  these operations. 
I n  such cases,  the manager of the fie1 d organization may take the 
necessary corrective action i f  a1 1 a c t i v i t i e s  concerned are  within 
his or her area of responsibil i ty.  Otherwise, each case will be 
referred t o  EP-30 f o r  appropriate action including, where appropriate, 
coordination w i t h  actions taken by the Nuclear Regulatory Commi ssion 
under the Code of Federal Regulations, T i t l e  10, Part  ZO.lO6(e). 

(5) Discharge to  Sanitary Sewage Systems. 

( a )  Effluents may be discharged to  public sanitary s'ewage systems 
provided: 

Vertical 1 ine denotes change. 



1 The quan t i t y  o f  r a d i c a c t i v i t y  re leased i n  any one month, i f  - 
d i l u t e d  by t he  average monthly q u z n t i t y  of  kvater r.?leased 
by t h e  i n s t a l l a t i o n ,  wi!l no t  e s u l t  i n  an average concen- 
t r a t i o n  exceeding the  concentra t ion guide i n  Attachment 1 ,  
Table I ,  Column 2 .  

2 The r a d i a t i o n  p r o t ~ c t S o c  s tandards  i n  paragraph ( I ) ,  above, - 
a r e  not exceeded. 

( b )  Concentra t ions  o r  a u a n t i t i ? ~  o f  r ad ioac t i ve  riateria! s g r e a t e r  
than t hose  s p e c i f i e d  i n  paragraphs 4 (b )  and ( 5 ) ( a ) l  and 2, 
above, may be re leasea  t o  chemical o r  s a n i t a r y  sewage systems 
owned by the  Federal Government provided t h e  s tandards  i n  
paragraph 4 b ( l )  above a r e  not exceeded i n  uncontrol led a r ea s .  

c .  Nuclear Accident Dosimetrx. These requi rements a r e  app l i c ab l e  t o  Depart- 
ment o f  Energy c o n t r a c t o r  i n s t a l l a t i o n s  possess ing s u f f i c i e n t  q u a n t i t i e s  
and kinds o f  f i s s i l e  mate r ia l  t o  p o t e n t i a l l y  c o n s t i t u t e  a  c r i t i c a l  mass 
and where a  nuc lea r  a cc iden t  i s  poss ib le  and may r e s u l t  in  t h e  excess ive  
exposure o f  personnel t o  r a d i a t i o n .  

( 1 )  Basic Elements. 

( a )  A method f o r  i n i t i a l  "screening" o f  personnel involved i n  nuclear  
acc iden ts .  

( b )  A system o f  f i xed  u n i t s  (primary u n i t )  capable  o f  y i e l d i n g  f i r s t  
c o l l i s i o n  r a d i a t i o n  dose and t h e  approximate neutron spectrum 
a t  t h e  l o c a t i o n s .  

( c j  Personnel dosimeters capable of  f u rn i sh ing  da ta  s u f f i c i e n t  to  
normalize da ta  derived from the  f ixed  system. 

( d )  Methods f o r  a n a l y s i s  of biological  ma t e r i a l s  ( inc lud ing  sodium 24 
a c t i v i t y ,  and phosphorous 32 a c t i v i t y  i n  h a i r ) .  

( 2 )  Nucl e a r  Accident Dosimeter Units. 

( a )  The fixed u n i t  should be capable of  determining f i r s t  c o l l i s i o n  
f i s s i o n  neutron dose a t  i t s  l oca t i on  within 25 percent .  

( b )  The gamma ray components f o r  a7 1  u n i t s  should permi t measuring 
f i s s i o n  gamma r ad i a t i on  in  the  presence of  neutrons a t  t he  
l oca t i on  o f  t h e  u n i t  w i t h i n  approximately 20 percen t .  

( c )  The exposure range of  the  gamma components should extend from 
10 Roentgen t o  about lo4  Roentgen. 
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( d )  The u n i t  should measure t h e  approximate neutron spectrum 
t o  permit converting rad to rem dose. 

( e )  A system f o r  counting t o  provide the dose data within the 
time necessary t o  achieve accuracy required by t h e  above 
c r i t e r i a  (paragraphs k ( 2 )  ( a )  and ( b ) )  should be ava i lab le .  

( f )  The u n i t s  should be assembled in  such a  manner as t o  pe.rmit 
easy recovery. 

( g )  Units using f o i l s  containing rad ioac t ive  material  sha l l  be 
placed i n  f i  r e - r e s i s t a n t  containers .  

( h )  Units should be shock r e s i s t a n t  and they should a l so  be 
protected aga ins t  contaminaticn t o  avoid f a l s e  measurements. 

Number and Placement of  Dosimeter Units. The number of  un i t s  
needed and the placement o f  uni t s  wi 11 depend on the  na ture  of 
the operat ion,  s t r u c t u r a l  design of the f a c i l i t y ,  and 
a c c e s s i b i l i t y  of  a reas  t o  personnel. The following placement 
c r i t e r i a  a r e  acceptable .  

( a )  The number and d i s t r i b u t i o n  of uni ts  should be chosen such 
t h a t  each u n i t  w i l l  be s u f f i c i e n t l y  near a  work locat ion as 
to  permit increased accuracy in  the  extrapolat ion of dose 
to  personnel . 

( b )  The fixed un i t s  should be placed such t h a t  there  i s  as 
l i t t l e  extraneous intervening s  hie1 ding and obstruct ion as 
possible between the u n i t s  and the  poten t ia l  accident area.  

( c )  I f  there  a r e  unusual sh i e ld ing  s i t u a t i o n s  a f f ec t ing  work 
areas near a  potent i  a1 accident  l oca t ion ,  addi t ional  fixed 
uni t s  should be provided. Care should be exercised t o  assure 
t h a t  these un i t s  a r e  d i s t r i bu ted  i n  c lo se  proximity t o  
actual work loca t ions .  

( d )  Personnel dosimeters should be worn and should be capable 
o f  providing spectrum and f lux  i  nformation to aid i n  ex t ra -  
polat ing dose from f ixed un i t s  t o  loca t ion  of  personnel. 

( e )  Ease of recovery a f t e r  a nuclear accident  should be 
considered i n  placement of the  fixed u n i t s .  Careful 
consideration should be given t o  the need f o r  remote 
r e t r i eva l  mechanisms. 
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( f )  Consideration should be given t o  t he  t,ype and number of  un i t s  
procured i n  order  to achieve economic and e f f i c i e n t  use of  t he  
u n i t .  

d .  Quality Factors to  be Applied in  Determining Rem Exposure. The exposure 
s tandards spec i f ied  i n  t h i s  c h a ~ t e r  a r e  e x ~ r e s s e d  i n  terms of  rem, which 
implies t h a t  the  absorbed dose (expressed in  rads)  should be mul t ip l i ed  
by an appropriate  weight f a c t o r  ( q u a l i t y  f a c t o r ) .  The qua1 i t y  f ac to r s  
to  be used f o r  determining neutron exposures from known energies a r e  
provided in Figures XI-3 and XI-4. 

e .  Gui dance f o r  Emergency Exposure During Rescue and Recovery Acti vi t i e s .  

(1 ) Purpose. The emergency act ion guidance promulgated i n  th'is pa r t  
provides ins t ruc t ions  and background information fo r  use i n  de te r -  
mining appropriate  ac t ions  concerning the  rescue and recovery of 
persons and the protect ion of health and property during periods of 
emergency. 

( 2 )  General Considerations . 

( a )  The problem of control1 ing exposure t o  radiat ion during rescue 
and recovery act ions i s  extremely complex. Performing rescue 
and recovery operations requires  t h e  exe rc i se  of  prompt judgment 
to  take i n t o  account multiple hazards and a l t e r n a t e  methods of 
accomplishment. Sound judgment and f l  exi bi 1 i  t y  of  act ion a r e  
crucial  to the success of any type o f  emergency act ions.  
Although the  guiding p r inc ip l e  i s  t o  minimize the  r i s k  of i n j u r y  
t o  those persons involved in  the  rescue and recovery a c t i v i t i e s ,  
the  control o f  rad ia t ion  exposures should be cons is ten t  w i t h  
t he  immediate ob jec t ive  o f  saving human l i f e ,  the recovery of  a  
deceased victim, and the pro tec t ing  of  heal th  and saving of  
property. 

(b )  To preclude the p o s s i b i l i t y  of unnecessarily r e s t r i c t i n g  act ion 
t h a t  may be necessary to  save 1  ives ,  these in s t ruc t ions  do not 
es tab l i sh  a  r i g i d  upper l imi t  of exposure b u t  ra ther  leave 
judgment up to persons in  charge of emergency operations t o  
determine the amount of exposure t h a t  should be permitted t d  
perform the emergency mission. 

( c )  The o f f i c i a l  i n  charge must ca re fu l ly  examine any proposed action 
involving fu r the r  radiat ion exp0sur.e by weighing the r i s k s  of  
radiat ion i n s u l t s ,  actual o r  po ten t i a l ,  aga ins t  the  benefi ts  t o  
be gained. Exposure probabi l i ty ,  biological  consequences 
re la ted  to dose, and the number o f  people involved a re  t h e  
essent ia l  elements to  be evaluated i n  making a  r i s k  determination 
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FIGURE XI-3 

- 
Mean q u a l i t y  f a c t o r s ,  QF*, and va lues  o f  neu t ron  f l u x  d e n s i t y  wh ich  i n  a 
p e r i o d  o f  40 hours  r e s u l t s  i n  a  maximum dose e q u i v a l e n t  o f  100 mrem. 

*Maximum v a l u e  o f  QF i n  a  30-cm phantom. 
- - -  

R a d i a t i o n  Type 
- 

Rounded QF 

- - 

X rays ,  g a m a  rays,  e l e c t r o n s  o r  p o s i t r o n s ,  1  
Energy >0.03 MeV 

E l e c t r o n s  o r  p o s i  t r ons ,  Energy <0.03 MeV 1  
Neutrons,  Energy < l  OkeV 3 
Neutrons,  Energy >10keV 10 
Protons 1-1 0* 
Alpha p a r t i c l e s  1-20 
F i s s i o n  f ragments,  r e c o i l  n u c l e i  20 

*Use t h e  h i g h e r  v a l u e  f o r  round-o f f  o r  c a l c u l a t e  by t h e  methods o f  ICRP 
Pub1 i c a t i o n  4. 

FIGURE X i - 4  
PRACTICAL QUAL ITY FACiO RS 
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( d )  These instructions recognize tha t  accident s i tuat ions  involving 
the saving of l ives  will require separate c r i t e r i a  from those 
of actions required t o  recover deceased victims or t o  save 
property. I n  the l a t t e r  instances, the amount of exposure 
expected t o  be received by persons shouid be controlled as 
much as possible within occupational l imi ts .  

( 3 )  - Emergency Situations. Specific dose c r i t e r i a  and judgment fac to rs  
a re  s e t  for th  f o r  the three categories of r isk-benefi t  considerations, 
i . e . ,  actions involving the saving of human l i f e ,  the recovery of 
deceased victims, and the prctection of health and property. 

( a )  Saving of Human Life. 

1 Attempts t o  rescue vfctims of a nuclear incident should be - 
regarded in the same context as any other emergency action 
involving the rescue of victims, regardless of the type 
of hazard involved. 

2 If i t  i s  determined that  an individual may be a l ive  within 
the affected area ,  the course of action to  be pursued should 
be determined by the person onsi te  having the emergency action 
responsibil i ty .  

3 Exposure projections shall be determined by the person - 
onsite hav511g the emergency action responsi bil i t y .  Exposure 
gu ida~ce  should be based on an immediate evaluation of the 
si tuation.  The decision making process should consider: 

a Evaluation of the inherent r i sks :  - 

i The r e l i ab i l i t y  of the prediction of radiation 
injury cannot be greater  than the re1 iabil  i ty of 
the estimation dose. Therefore, consideration 
should be given t o  l imi ts  of er ror  associated with 
the specif ic instruments and techniques used t o  
estimate the dose r a t e .  This i s  especially crucial 
when the estimated dose approximates 100 rems or  more. 

i i  The exposure expected in performing the action shall  
be weighed in terms of the ef fects  o f  acute whole-body 
exposure and entry of radioactive material into the 
body. 

i i i  Current. assessment of the degree and nature of the 
hazard, and the capabll i ty of reducing inherent r i sk  . 



from tha t  hazard through appropriate mecnani sni 
such as the use of protective equipment, remote 
nianipulation equipment, or simii 3 r  means. 

4 In the c o u r s  of niaking a decisior! to 7erForm the - 
act ion,  the r isk  to rescue personnel should be weighed 
against  the probability of success of the rescue act:'cn. 

5 Any rescue action t h a t  may involve substantial personal - 
r i sk  should be performed by volunteers, and each 
emergency worker shall  be advised of the known or 
estimated extent of such r isk  prior  to part icipation.  

( b )  Recoveiny o f  Deceased Victims. 

1 Accident s i tuat ions  involving recovery of deceased - 
victims require c r i t e r i a  separate from those for saving 
l ives .  Since the element of time i s  no longer a 
c r i t i c a l  f ac to r ,  the recovery of deceased victims 
should be well planned. The amount of radi5tion 
exposure receiv2d by persons in recovery operations 
shall  be controlled within existing occupational 
exposure guides. 

2 In those si tuations where victims are  located in areas - 
inaccessible because of high di rect  radiation f i e l d s ,  
and where the recovery mission would resu l t  in exposure 
in excess of occupational exposure standards , special 
remote recovery devices should be used to re t r ieve  the 
bod i  es . 

3 In special circumstances where i t  i s  impossible to -- 
recover bodies without the entry of emergency workers 
into the area,  the occupation exposure standards 
contained in t h i s  chapter may be exceeded. However, 
the planned exposures of an individual participating 
in the recovery should not exceed 12 rem total  f o r  the 
year or 5 (N-18) , whichever i s  the more 1 imiting. 

( c )  Protectfon of Health and Property. Where the risk of the 
radiation hazard ei ther  bears s ignif icant iy  on the s t a t e  
o f  health of people or  may resu l t  in loss of property, and 
immediate remedial action i s  required, the following 
c r i t e r i a  apply: 
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1 When the person in charge of emergency action onsite deems - 
i t  essential  to  reduce a hazard potential to acceptable 
levels  or to prevent a substantial loss  of property, a 
planned exposure u p  to ,  b u t  not to  exceed, 12 rem for  the 
year may be received by the individuals partici,pating in 
the operation. The person in charge of emergency action 
under special circumstances could waive these l.imi t s  and 
permit volunteers to receive an exposure up t o ,  b u t  not to  
exceed, 25 rem. 

2 Where the potential risk of radiation hazard i s  such tha t  - 
lf fe  would be i n  jeopardy, or  tha t  there would be severe 
e f f ec t s  on health of the public or  loss  of property 
inimical to the public safety,  the c r i t e r i a  for  saving 
human l i f e  shall apply. 

f .  Guidance on Maintainina Ex~osures to  As Low As Reasonably Achievable. 

(1) Introduction. Exposures to radiation shali be maintained as low as 
reasonably achievable and within the gui del i nes provided i n  para- 
graphs 4a and b. Assurance tha t  worker and public exposures do 
not exceed the exposure guidelines (e.g., 3 rem per quarter,  5 rem 
per year for  radiation workers) i s ,  i n  i t s e l f ,  insuff ic ient  i n  tha t  
Department policy i s  that  operations shall be conducted i n  a manner 
to assure tha t  radiation exposure t o  individuals and population 
groups i s  1 imi ted to the lowest 1 eve1 s reasonably achievable. The 
guidelines contained herein suggest several factors to  consider in 
each operation to  assure compliance w i t h  Department policy. They are 
by no means exhaustive. The DOE publication, "A Guide to  Reducing 
Radiation Exposures to  As Low As Reasonably Achievable ( A L A R A )  ," 
DOE/EV/1830-T5, represents a more complete guidance on useful 
practices and potential areas of concern in satisfying this policy. 
To the extent feasible ,  the considerations outlined i n  t h i s  document 
shall  be implemented to insure a comprehensive approach toward 
assuring tha t  radiation exposure i s  maintained as low as reasonably 
achievable. Basic to following these guidel ines i s  the premise tha t  
exposures can be maintained as low a s  reasonably achievable through 
considerations i n  the design or modification to  a f a c i l i t y  and 
equipment, reducing the errors i n  radiation exposure assessments 
through the application of state-of-the-art  instrumentation main- 
tenance and cal ibrat ion,  and by the ins t i tu t ion  of appropri.ate 
procedures and training. 

( 2 )  Considerations Toward Maintaining Radiation Exposures As Low As 
Reasonably Achievable. When applyi ng the fo l l  owing guidel ines,  
changes in processes or  modi f icat ions to  existinq faci l  i t i e s  
shouid be considered on the merits of the spec i f ic  case. 

Vertical l i ne  denotes change. 
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( a )  F a ~ i l  i t y  Considerations. 

1 Design. - 
a Exposure rates  i n  work areas should be reduced as - 

low as  reasonably achievable by proper faci l  i ty 
design and equipment layout. Design factors t o  
consider are: occupancy time, source terms, spacing, 
processes, equipment, and shiel d i n g .  Onsi t e  
personnel exposure levels  l e s s  than one-fifth of the 
permissible dose equivalent 1 imits prescribed i n  t h i s  
chapter should be used as a design objective. 

b Primary means fo r  assuring protection should be - 
through physical safeguards, e.g., remote handling, 
equipment, shielding, e tc .  Administrative control s 
should be regarded as secondary means. 

c The general concept i n  the design faci 1 i ty for  - 
purposes of high 1 eve1 contamination confinement 
shoul d be primary, secondary, and t e r t i a ry  confinement. 
Primary confinement woul d be the process encl osures 
and the i r  ventilation and a i r  cleaning systems, 
secondary confinement would be the operating area 
compartments and the i r  ventil ation and a i r  cleaning 
systems, and the t e r t i a r y  confinement would be the 
s t ructure and i ts  ventilation and a i r  cleaning 
systems. 

d Compartmental ization shoul d be provided to i sol a t e  - 
h i g h  risk areas. 

e Decommi ssioning requirements shoul d be considered in - 
the design of a faci l  i ty . The avoidance of rough 
surfaces, cracks, and crevices i n  potenti a1 
contamination areas should be considered in t h i s  
con text.  

f The use of protective coating in radiation areas - 
shoul d comply w i t h  the specifications contained i n  
American National Standards Ins t i tu t e  Standard 

. N512-1974, "Protective Coating for  Nuclear Industry." 

g In ter ior  surfaces, as we1 1 as 1 ayout of ducts and 
pipes, should be designed to minimize b u i l d u p  of 
contamination and exposure t o  personnel, and to  
f a c i l i t a t e  cleanup. 



h Equipment and components r e q u i r i n g  f r e q u e n t  s e r v i c i n g  - 
should be loca ted  i n  a r e a s  f r e e  of r a d i a t i o n  o r  i n  t h e  
lowest  p r a c t i c a b l e  r a d i a t i o n  f i e l d .  

i  V e n t i l a t i o n  systems should be designed t o  a s s u r e  c o n t r o l  - 
of a i r  contaminants.  Redundant equipment should be 
provided i n  a l l  exhaust  systems s e r v i c i n g  contaminated 
and p o t e n t i a l l y  contaminated a r e a s .  The system should 
pern i t  easy s a f e  access  f o r  s e r v i c i n g .  

Air c lean ing  systems should be designed t o  reduce p l a n t  
r e l e a s e s  and m i n i m i  ze vulnerabi  l i  t y  t o  adverse  c o n d i t i o n s  
such a s  f i r e  o r  exp los ion .  The design should a l s o  p e n n i t  
in -p lace  t e s t i n g  of both o n l i n e  and standby f i l t e r  
i n s t a l  l a t i o n s .  These t e s t s  should be performed as  
recomnended i n  Ameri can Nationa 1  Standards  I n s t i t u t e  
Standard N510-1980, "Test ing of Nuclear Air Cleaning 
Sy s tems . " 

k Liquid waste  systems should be designed t o  conf ine  o r  - 
reduce r e l e a s e s  t o  t h e  environment o f f s i t e  and o n s i t e .  

1  Personnel and equipment t r a f f i c  p a t t e r n s  should be well  - 
def ined s o  as  t o  minimize t h e  p o t e n t i a l  spread o f  contami- 
n a t i o n .  Entrances and e x i t s  should be des igned ,  pos ted ,  
and con t ro l  1  ed t o  minimize t r a n s i e n t  o r  casual  exposure.  

2 Operating Equipment. - 

a All opera t ing  equipment inc lud ing  e n c l o s u r e s ,  g love - 
boxes, conveyors, hoods, ven t i  1  a t i o n ,  and a i r  c lean ing  
systems should be r o u t i n e l y  inspected t o  a s s u r e  optimum 
performance from t h e  s a f e t y  viewpoint.  

b  For those  f a c i l i t i e s  involving glove box o p e r a t i o n s ,  t h e  - 
fol lowing guidance a p p l i e s :  

i Double r ing  p o r t s  should be requ i red  f o r  a l l  glove 
box g l  oves . 

i i  Equipment loca ted  i n  g love  boxes should be designed 
f o r  in -p lace  maintenance.  
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iii The i n n e r  s u r f a c e  o f  a  g l o v e  box shou ld  be 
des igned t o  pe rmi t  e a s y ,  e f f i c i e n t  decontami- 
n a t i o n .  S ince  contaminat ion  bui ldup i n  a  g love  
box i s  a  l a r g e  c o n t r i b u t o r  t o  worker exposure ,  
a  r o u t i n e  schedu le  f o r  i n s p e c t i o n  and 
decontaminat ion  of g l o v e  boxes should  be 
e s t a  bl is hed. 

iv  A i r  c l e a n i n g  should  be provided a t  t h e  g l o v e  
box exhaus t  p o r t .  

c  Valve packing and g a s k e t s  should  be s e l e c t e d  on the 
b a s i s  of  ach iev ing  optimum performance i n  o r d e r  t o  
minimize l eakage  and s p i l l a g e  of r a d i o a c t i v e  m a t e r i a l s .  

3  Monitoring and P r o t e c t i v e  Equipment. - 

a  Ambient a i r  and exhaust  moni tor ing systems inc lud ing  - 
r e a d o u t  and p r e s e t  a larms should be l o c a t e d  t o  p e n n i t  
r a p i d  moni tor ing of a i r b o r n e  re1  e a s e s .  Monitors 
should be s e l e c t e d ,  t e s t e d ,  and c a l i b r a t e d  i n  
accordance  w i t h  t h e  genera l  guidance  con ta ined  in  
American Nat ional  S tandards  I n s t i t u t e  Standard  Nl3 .1 ,  
"Guide t o  Sampling Airborne  Rad ioac t ive  M a t e r i a l s  in  
a  Nuclear F a c i l i t y . "  

b  P o r t a b l e  ins t rumenta t ion  should  be a v a i l a b l e  a s  - 
a p p r o p r i a t e .  Scheduled tests and c a l i b r a t i o n  should 
comply with t h e  s p e c i f i c a t i o n s  con ta ined  i n  American 
National  S tandards  I n s t i t u t e  Standard  Nl3/42 WG4, 
"Radia t ion  P r o t e c t i o n  Ins t rumenta t ion  and C a l i b r a t i o n -  
F ina l . "  

c  I n h a l a t i o n  and i n g e s t i o n  should be minimized by proper  - 
u s e  o f  s t a t e - o f - t h e - a r t  r e s p i r a t o r y  p r o t e c t i o n .  The 
r e s p i r a t o r y  program s h a l l  comply w i t h  guidance  
conta ined in American National  S tandards  I n s t i  t y  t e  
Standard 288.2,  "Resp i ra to ry  P r o t e c t i o n .  " 

d To a c h i e v e  optimum accuracy ,  personnel  dos ime te r s  - 
should comply w i t h  t h e  performance parameters  conta ined 
in  American National  Standards  I n s t i t u t e  Standard 
N13.5, "Performance S p e c i f i c a t i o n s  f o r  D i r e c t  Reading 
and I n d i r e c t  Reading Pocket Dosimeters f o r  X and 
Gama Radia t ion  ," American National  S tandards  I n s t i t u t e  
Standard N13.7, "Film Badge Performance, " and 
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American National Standards I n s t i t u t e  Standard N13/42 WG i 
Final Draft 1979, "TLD - A Standard fo r  Performance." 

e  Radiation monitoring systems (e . g . ,  area monitors, - 
e f f l u e n t  monitors, e t c .  ) should be appropriately se l ec ted ,  
i n s t a l l e d ,  t e s t ed ,  and ca l ibra ted  following the 
recomniendations contained in American National Standards 
Ins t i  t u t e  Standard N13.10-1974, "Specif icat ion and 
Performance of Onsite Instrumentation f o r  Continuously 
Monitoring Radioactivity i n  Eff luents ."  

f  Protection systems should be r e l i a b l e  and capable of - 
.being tested in s i t u .  The design of c r i t i c a l  systems 
such as alarm systems sha l l  provide f o r  redundancy and 
independence t o  assure (1)  t h a t  no s ing le  f a i l u r e  r e s u l t s  
i n  the loss of the protect ion funct ion,  and (2 )  t h a t  
removal from service of any component does not r e s u l t  in  
loss  of the redundancy. 

g The emergency warning systems should be designed t o  comply 
with the performance speci f ica t ions  contained in American 
National Standards I n s t i t u t e  Standard N16.2, " C r i t i c a l i t y  
Accident Alarm," and American National Standards I n s t i t u t e  
Standard N2.3, "Immediate Evacuation Signal f o r  Use in 
Indus t r ia l  Faci 1  i t i e s  Where Radiation Exposure May Occur." 

4 Procedures. 

Records of exposure da ta ,  contamination surveys, airborne 
and in terna l  exposure data should be evaluated t o  
determine whether exposures a re  being maintained as low 
as reasonably achievable. Where appropriate ,  procedures 
should be used t o  maintain exposures as low as reasonably 
achievable. 

Total man-rems should be estimated f o r  large tasks and 
a  t o t a l  man-rem dose es tabl i shed before i n i t i a t i n g  the  
job. 

Approximate radiat ion leve'ls should be posted i n  work areas .  

Contamination control procedures should be establ ished f o r  
a l l  jobs where contamination may be present .  Supervision 
should assure tha t  workers follow proper procedures i n  
order t o  maintain t h e i r  exposures as low as  reasonably 
achievable. 



e  Special tools and temporary shielding should be used - 
where practicable to  reduce radiation exposu~es . 

f Tasks should be completed with the fewest people in - 
the radiation f i e ld  consistent  with safe  operations. 
Procedures should be established to  assure there i s  
effect ive  use of personnel and t ha t  personnel are 
not id le  in the radiation area.  

g blhere appropriate, time and motion studies should be 
conducted to  assure that  workers i n  radiat ion f ie lds  
complete assigned tasks with the minimum time con- 
s i s t en t  with safe operations. 

h Objectives should include reducing exposure rates - 
in worker locations ra ther  than ins t i tu t ing  a  sys tern 
of worker rotat ion to  minimize exposure t o  individ- 
uals. Emphasis should be placed on worker eff iciency.  

i Worker locations should be properly evaluated on a  -- 
routine basis t o  determine whether su f f i c ien t  e f fo r t  
has been expended t o  assure tha t  exposures are  main- 
tained as low as reasonably achievable. I n  the case 
of glove box operations, t h i s  would include a  
determination that  box contamination buildup i s  
minimized, shielding i s  optimum, and workers complete 
t h e i r  tasks within a  reasonable time. 

j Buffer area control points should be clearly established - 
and contain appropriate equipment and clothing t o  permit 
proper contamination control .  Maintaining proper 
supervision in the area i s  essent ia l  t o  maintaining 
exposure as low as reasonably achievable. 

k Procedures should be ins t i tu ted  t o  review periodically 
the potential for  and actual release of radioactivity 
t o  the environment in gaseous and liquid eff luents .  

( b )  Radiation Safety Management. 

1 Training. - 

a  Worker safety training programs should be established - 
and conducted a t  a  su f f i c ien t  frequency t o  familiarize 
the worker w i t h  the fundamentals of health physics and 
the proper procedures f o r  maintaining exposures and 
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XI-19 ( a n d  20) 

pl a n t  releases as 1 ow as reasonably achievable. Training 
programs should be on a continuing basis t o  enable 
train1 ng of rep1 acement personnel as we1 1 as retraining 
t o  assure t h a t  personnel remain proficient, and should 
include a means t o  determine t h a t  the trainees have 
attained the necessary qualification status. A radiation 
safety training program should include b u t  not be limited 
t o :  

i  Principles of design operation and maintenance 
of the plant, project equipment, or experiment. 

i i  Potential problem areas from the radiological 
viewpoint. 

i i i  Basic characteristics of radiation and contamination. 

iv Methods (procedures, equipment) for exposure and 
contamination control . 

v Basic understanding of biological dose and methods 
of assessment. 

vi Emergency procedures and systems. 

b Operations supervision should have a good understanding - 
of the radio1 ogical characteristics and potential safety 
problem areas associated with their program including al l  
the training elements covered under paragraph 4 f ( 2 ) ( b ) l  a - - 
above. This would  permit a proper assessment of the 
adequacy of  controls instituted t o  maintain exposures as 
low as reasonably achievable. 

I g. Internal Audits 

I ( I )  Internal audits shall be conducted of the radiation control program. 

I ( 2 )  I n  conducting such audits, the guidelines se t  forth i n  DOE 5482.1 
shall be used. 
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Attachment X T - 1  
P a ge 1 

CONCENTRATIONS IN AIR AND WATER ABOVE NATURAL BACKGROUND 

(Set notes r t  end of attachment) 

Trblc I TrMe I 1  
Controlled Area Uncontrdld Amat  

Iwtop~.* Column 1 Cdumn 2 Cdumn l Column 2 
rolubk 6): Air Water Air Wrter 

Ekmcnt (atomk number) rnoolublc (I) ( ~ C i / m l  ) (uCi/ml) (~~Ci/rnl ) (1,cj/y1 ) 

Antimony (5  I )  

Argon ( 18) 

Ancnic (33) 

Astatine (85) 

Barium (56) 

Actinium (89) Ac 227 

Ac 228 

Amrkium (95) Am 241 

A m  242m 

Am 242 

A m  243 

Am 244 

Sb 122 

Sb 124 

Sb 125 

A 37 
A 41 
As 73 

h 74 

As 76 

As 77 

At 211 

Ba 131 

L 140 

S 2 x 10-12 
I 3 x  1u" 
S 8 x lU' 
I 2 x luB 
S 6 x 1 U I a  
I I x l U ' O  

S 6 x  
I 3 x lo-lo 
S 4 X iuB 
1 5 x 1u' 
S 6 x  1U" 
I ' 1 x 1 u ' O  

S 4 x 1 @  
1 2 x IF' 
S 2 x 1u1 
I I x lo-l 
S 2 x lU1 
I 2 x lur 
S 5 x lul 
I 3 x lu" 
Sub 3 x I U 3  
Sub 2 x 1U6 
S ? x l P  
I 4 x lU1 
S 3 x  1u7 
I l x tul 
S 1 x 1u7 
I 1 x lCr7 
S 5 x  1u7 
r 4 x 1u7 
S 4 X IFP 
1 3 x lua 
S I x lP 
I 4 x lul 
S I x iu' 
I 4 x lrr 

2 x 1u6 
3 x  I@ 
9 x lUS 
9 x lo-' 
4 x  lP 
3 x 1U' 
4 x  1v 
9 x  lUS 
I x lo-* 
1 x 1P 
4 x  lad 
3 x lU' 
5 x 10-3 

5 x lU' 
3 x 1u' 
3 x lus 
2 x 1u5 
Z'x lus 
1 x lo-* 
I x lo-* 

5 x  lo-* 
I x lP 
5 x lUS 
5 x '1 u' 
2 x 1u5 
2 x lUS 
8 x 1U5 
a x  IF' 
2 x  lad 
7 x lo-' 
2 x  lO-4 
2 x  1O-4 
3 x 1u" 
2 x 1US 
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eQNCEh'TRAT10NS IN AIR AND WATER ABOVE NATURAL BACKGROUND-Comtlnaed 

(kc note5 nc end of a t t a c h e a t )  

Tabk 1 Tabk I1 
Controlled Area Uncontrolled Area 

Iwtopc. Column 1 Column 2 Column 1 Coiumn 2 
rdublc (S): Air Water Air Water 

Element   st om^ number) LNoluble ( I )  ( u ~ i / m i  ) ( u C i / m l  ) ( u C i / m l )  ( u ~ i / m l l  

Bromine (35) 

Cadmium (48) 

Calcium (20) 

Californium (98) 

Csrbon (6) 

Cerium (58) 

s 
I 
S 
i 
S 
I 
S 
I 
S 
I 
S 
1 
S 
I 
S 
I 
S 
I 
S 
1 
s 
1 
S 
1 
S 
1 
S 
I 
s 
I 
S' 
I 
S 
I 
S 
I 
S 
I 
S 
Sub 
S 

2 x  1u' 
6 x  1U" 
6 x  lU' 
5 x  lU1 
5 x  l(T' 
I x  10-3 
I x lU3 
2 x  1u3 
2  x 1u3 
I x  1u3 
1 x 1u3 
1 x  1u' 
1 x  1u' 
8 x  1 ~ '  
1 x 1u3 
5 x 1u3 
5 x  IU' 
7 x  lo-' 
7 x  lo-' 
I x  lU3 
I x  lu3 
3 x  lo-' 
5 x 1u3 
I x lu3 
1 x  lU3 
1 x  lo-' 
7 x  lo-' 
4 x  lu4 
7 x  lo-' 
1 x lo-' 
8 x  1CF' 
2 x  lo-' 
2 x  lU' 
4  x 1u3 
4  x 1 ~ 3  

4 x  l P  
4 x  10d 
2 x  IU' 

3 x  1u3 

6 x  1P 
2 x  I @  
2 x  l @  
2 x 1u3 
2  x 1c3 
4 x  1u' 
4  x  l u s  
6 x  lUS 
6 x  lU' 
4  x  lU' 
4 x  lU5 
4 x  I@ 
4 x  lo+ 
3 x  I@ 
4  x  lUs 
2 x  lo+ 
2 x  1 c P  
3 x  lUS 
3 x lUS 
3 x  l u s  
4  x  lU3 
9 x  10d 
2 x  lo-' 
5 x 1u9 
3 x 1u5 
4 x  10d 
2 x  lUS 
I x lU5 
3 x  1u' 
4 x  lOd 
3 x lUS 
7 x  lus 
7  x 1u5 
1 x  lo-' 
1 x  lo-' 
1 x  lU' 
I x m7 
8 x  1U' 

9 x  IU' 
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Chlorine (1 7) 

Chromium (24) 

Cobalt (27) 

Copper (29) 

Curium (96) 

Cerium (58) Conr'd. Ce 

Ce 

Cerium (55) Cs 

Cs 

Cs 

Cs 

Cs 

Cs 

C1 

C1 

Cr 

Co 

Co 

Co 

Co 

Cu 

Cm 

Cm 

Cm 

Cm 

Cm 

3 x  lU7 
2 x  1U' 
I x  lun 
6 x  lo-' 
I x  lU5 
3 x  1 0 a  
11 X sus 
6 x  lO" 
4 x  1r8 
I x  10-a 
s x 1u7 
9 x  lUB 
4  x 1cr7 
2  x  lU7 
6 x  1U" 
I x  tu" 
4 x 1u7 
2  x lU8 
3 x  10+ 
2 x  l @  
1 x  1rS 
2 x  1 c P  
3 x  10d 
2 x 1 u 7  
2 x 10-5 
9 x  10a 
8 x  lU7 
5 x  l u b  
3 x  lU7 
9 x  l u g  
2 x  lo+ 
1 x  1C6 
1 x  10"O 
2 x  1U1O 
6 x  lU1' 
1 x 1U1O 
9 x  lo-" 
I x  lUIO 
5 x 1Ul2 
I x l P O  
5 x 1r" 

I x lG3 
I x 1u3 
3 x  lo-' 
3 x  1P 
7 x  1u' 
3  x  1u' 
2 x  lul 
3 x  1w2 
3 x  1P 
I x  lU' 
3 x 1u' 
7 ~  1u3 
2  x  lU3 
2  x  1u3 
4 x  1u' 
I x lU' 
2 x  lUJ 
2 x  lU3 
1 x  lo-' 
I x  lua 
5 x  1u' 
5 x  1u' 
2 x  1u' 
1 x  1u' 
8 x  1U' 
6 x  1U2 
4  x  1u5 
3 x  :u3 
1 x  l u 3  
I x 1u3 
I x lU' 
6 x  lU3 
7 x  10-4 
7 x  lW 
I x  l c P  
7 x  10-4 
2 x  15' 
8 x  10-4 
! x  10-4 
8 x  lo-" 
1 x  1P 

4 x 1r5 
4 x lus 
I x lus 
I x  l (T5  
2 x 1cr3 
9 x  1P 
6 x  lU3 
I x 1u3  
9 x  l c P  
4  x  lU5 
I x  lCT' 
2 x  lCT' 
9 x 1u5 
6 x  lU5 
2 x  1u' 
4  x 1u5 
8 x  lU5 
6 x  lUS 
4 x  I T '  
4 x  10-9 
2  x  lu3 
2 x 1u3 
5 x  10-4 
4 x  1P 
3 x 1u3 
2 x 1u5 
I ' X  IP 
9 x 1u5 
5 x 1 6 5  

3 x  lU5 
3 x  10-4 
2 x  10-4 
2 x  lU5 
2  x  lU' 
5 x  l0d 
2  x  lU5 
7 x  lo+ 
3  x  l u s  
4 x  l cP  
3 r lo-' 
4 x  10d 
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Dyrprosium (66)  

Einsteinium (99) 

Cunum (06) Cont'd. Cm 247 S 
I 

Cm 248 S 
I 

Cm 249 S 
1 

Dy 165 S 
i 

Dy 166 S 
1 

Es 253 S 
1 

Es 254m S 
I 

Es 254 S 
I 

Es 255 S 
i 

Er 169 S 
1 

E 171 S 
1 

Eu 152 S 
(Tj2e.2  hrs) I 
Eu 152 S 
(T/2= i 3 yrs) I 

Fermium (1 00) 

Fluorine (9) 

G~dolinium (64) 

2x1cr13  I X W  

4 x 1 u 1 '  2 x 1 G S  
2~ ! F I 4  4 x  iV7  
4 x 1 0 - l 3  1 x 1 ~  
4 x 1 ~  2 x 1 ~ 3  
P X  lul 2 x IF' 
9 x  l u B  4 x  lo-' 
7 x 1 6 '  4 x ; P  
ax]u9 4 x 1 ~  
7 x l P  4 x 1 V L  
3 1 2 x  lUS 
2 x 1 u 1 '  2 x 1 u s  
2~ i U L O  2~ ]Or3 
2 x  1U1O 2X l(TS 
5 x 1 ~ ~ ~  i X m S  
4~ 1u17  I x i u l  
2 X  l [ r l '  3 X lu; 
! X I  3 x 1 u  
Z x  lU8 9 x  l ( r s  
1 x !Us 9 x i r '  
2 x lU' I x l u '  
2 x  1u"x l u '  
1 X !Od 6 x  lr' 
I x :BB 6 x  lUs  
4 x 1 F l D  8 x l Q S  
6 x  1(TI0 8 x  1U" 
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CBNCEMUTIQNS IN AIR AND WATER ABOVE NATURAL BACKGROUNE-Continrptd 

(See notes at end of a t tachment )  
.- 

Yobk I Tsbte I1 
Controlled Area Uscontnllcd A ma 

Ico!ope. Cdarnn 1 Column 2 Column 1 Column 2 
soluble f S 1; Aii- Water Air Water 

Element (stomic r?umScr) ~ n ~ o l u b l e ( l )  ( ~ i t i i r n l )  ( u C i / m T  ) ( u C i / m i  ) ( ~ C i / m l  ) 

G n l h m  ( 3  1 ) Ga 

Geimanium ( 3 2 )  Ge 

Gold (79) Au 

Au 

Au 

Hafnium (72 )  H f 

Holmium (67) Ho 

Hydrogen ( 1 ) H 

Indirirn (49) In 

In 

In 

In 

I 

1 

I 

I 

1 

1 

Iodine (53). 

.in the dcrfvrtlon of Lhc concrntration l u l d o  for soluble forms of iodine in TrMe ID, r 1 p m  thyroid 
(infants) m d  dally inuko  of 3 I 10. ml d a b  nnd 1 x 10' rnl of mur (fluid water plus wrtcr cbnfcnlr of foods) 
ururncd. 
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CONCENTRATIONS IN AIR AND WATER ABOVE FiArURAL BAC#CRQLJND---CM~~W~ 

(Sec notes a \  end of a t t a c h e n t )  

Iron (26) 

Krypton (36) 

Lanthanum (57) 

Lead (82) 

Lutetium (71) 

M a n g a n t ~  (25) 

Mercury (80) 

Molybdenum (42) 

T ~ b k  I Tab& 11 
Conholed Area Uncontrdled Area 

Iwtope. Cdumn I Column 2 Column l Cdumn Z 
odublc (S  ) :  Air W a k r  Air Walcr 

Element (atomic number) kdubk(l) ( ~ C i / m l )  (~Cf/ml) (uCi/ml) (~,Ci/ml) 

Iodine (53 )  Cont'd. 1 134 CJ 3 x l V 7  2 x lG3 6 x  iFP 2 x IF' 
I 3 x  I@ 2 x  1uY 1 x l(r7 6 x  I* 

1 135 S 5x10- '  4 x 1 @  l x l U 9  4xIO-h 
1 4 x IG' . 2 x icrJ I x 1ub 7 x ic5 

Iridium (77) Ir 190 S l x lo+ 6 x 16' 4 x lUa 2 x TO-' 
i 4 x 1u7 5 x 1u3 I x 1crb 2~ IP 

I r  192 S I x lu7 1 x IF' 4 x  luv 4 x  IU' 
I 3 x luB I x 1u3 9 x I C P O  4 x !us 

Ir  194 S 2 x lo-' I x lU3 8 x  IF' 3 x  LCs 
I 2 x 1 9~ I@ 5~ lu9 3 x  I U ~  

Fc 55 S 9 x lU7 2 x lu' 3 x IUb 8 x la" 
I I x lOd 7 x  lU2 3  x lUb 2 x lu' 

Fe 59 S 1 x lU7 2 x 1U3 5 x lu9 6 x  1U' 
I s x luB 2 x 1u3 2~ luP s x  ]us 

Kr 8Sm Sub 6 x 10d 1 x 1cr7 
Kr 85 Sub l x lU' 3  x lU7 
Kr 87 Sub ] X I @  2 x lU' 
Kr 88 Sub I x I@ 2 x iUB 
La 140 S 2 x lu7 7 x  IP 5 x lu9 2 x  l(rS 

1 I x lU7 7 x  lo-' 4 X  10-9 2X IU' 
Pb 203 S 3 x  1~ I x l(r2 9 x  1 ~ )  4 x  I@ 

1 2 x ! P  1 x l U 2  6 x 1 U B  4 x 1 @  
~b 210 s I x lcr1~ 4 x 1cr6 4 x lul* I x 1u7 

I 2 x  lu" S X  lU3 8 x  1U1' 2 x  1C" 
Pb 212 S 2 x l,UB 6 x 1 U '  6 x  1 U ' O  2 x 1U' 

I 2 x luB s x  1 U '  7 x  lu10 2 x lUS 
Lu 177 S 6 x  1U7 3  x lU3 2 x  lU9 1 x lo4 

I s x  IU' 3 x  1u3 2 x 1 ~ ~  I x lo4 
Mn 52 S 2 x 1u7 : x lu3 7 x  I U ~  3 x l(rS 

I I x 1u7 9 x I@ s x 1u9 3 x iu5 
Mn 54 S 4 x 1 G 7  4 x 1 V 3  l x 1 U 8  i x l o - '  

I 4 x  iuB 3~ 1u3 I x 10-9 I x ICP 
Mn 56 S 8 x  IF7 4 x lu3 3 x  lUa 1 x I@ 

I 5 x 1u7 3 x IUV x luB I x IP 
H8 197m S 7  x !U7 6 x  lU3 3 x 1U8 2 x  10-4 

I a x  1u7 s x  1u3 3 x  1u8 2 x  10-4 
Hg 197 S l x l o d  9 x l U 3  4 x l U 8  3 ~ 1 0 - 4  

I 3 x 1 @  1 x I U z  9 x 1 U S  5 ~ 1 0 - 4  
i4g 203 S 7 x lU8 5 x  IT‘ 2 x lU' 2 x  1U' 

I 1 x lU' 3 x  1u' 4 x  lP 1 x 10-4 
MO 99 s 7 ~  1u7  5 x 1u3 3~ iuS z x  10-4 

I ~ x I G - ~  1 ~ l U '  7 ~ 1 0 - 0  4 x 1 ~ '  



bmotope. 
solubb (S); 

Ekmen! (atomic number) insohbk ! I )  

Nickel (28) 

Osmium (76) 

Phosphorus ( IS) 

Rstinum (78) 

-. - - 

Neody mum (60) Nd 

Nd 

Nd 

NP 

NP 

Ni 

Ni 

Ni 

Niobium (Columbium) (4 1) Nb 

Nb 

Nb 

0s 

Or 

0s 

0 s  

Pd 

Pd 

P 

Pt 

PI 

PI 

Tsble I Tsble I 1  
Controiled Ares 'JncontraUed Area 

Cdumn ! Column 2 Coiumn ! Coltimn 2 
Air Water ,411 Warer 

(uC i /n l )  (uCi/ml) (uCi/rnl ) (uCi/c l  ) 

8 x !0-" 2 x 1CT' 3 x 10-" 7 x 1U5 
~ X I C J ' ~  2 x 1 0 - '  1 x 1 ~ "  8 x l U 5  
4 x  l U 7  2 x IF' 1 x 10-a 6 x  lo-' 
2 x 1 5 '  2 x IU' 8 x l C J 9  h x 10-' 
2 x iU6 8 x 13' 6 x  IUe 3 x 
I x 10-6 8 x  lU3 5 x  1U8 3 x  1P 
4 x  1UJ3 9 %  iU5 1 x 1 6 "  3 x  10-6 
I x IU'O 9~ 10" 4 x  I U ' ~  3 x  1u3 
8 x  1U7 4 x  10-' 3 x  lU8 1 x 1P 
7~ 1cr7 4 x  1cr3 z x 1u8 1 x IP 
S x  lU7 6 x  lU3 ! x  1U8 2 x  lU4 
8 x lU7 5 x  1U2 3 x 1U8 2 x lU3 
6 x  1u8 8 x  I@ 2 x  lU9 3 x  IU5 
3 ~ 1 0 - '  2x1cr3  1 x 1 ~ ~  7 x 1 0 "  
9 x 1U' 4 x  lUJ 3 x  1U8 1 x 1P 
5 x 1u7 3 x lc r3  2 x lu6 I x I@ 
I x lcr7 I x lcr2 4~ 10-9 4 x IP 

x 1u7 I x IU' s x 10-9 4 x 1u4 
s x lo-' 3~ 10-1 2 x IP I x 1cr4 
I x 10-7 3 x  lu3 3 10-9 I x IP 
6 x 10-6 3 x 1U2 2 x lU7 9 x 1P 
5 X 10-6 3X 1uY 2 X lU7 9 X 10-4 
5 x lr' 2 x lcr' 2 x 1U8 7 x  lUS 
5 x 1 ~ ~  2 x 1 c r 3  2 x 1 ~ ~  ~ X K J - 5  

2 x 1U5 7 x 1U2 6 x 1U7 3 x lu3 
9 x lu6 7 x !u2 3 x 1u7 2 x 10-3 

I x IF s x  1u3 4 x  2 x  IP 
4 x IU' 5 x 1u3 I x 2 x 10" 
4 x  lU7 2 x lU3 I x lU8 6 x  ]Us  
3 x 1u7 2 x 1u3 9 x 1u9 s x luS 
I X I O - ~  1 x 1 ~ ~  5 x 1 ~ ~  3 3 x 1 0 ~  
7 x  1U7 8 x lU3 3 x 1Ue 3 x  lo* 
6x1CJ7 3 x 1 U 3  2 x 1 ~ '  9 x 1 U 5  
4 x 10-7  2 x lu3 I x IV . 7 ~  luS 
7 x 1 0 - 9  x 10" 2 x 1u9 2 x lu5 
8 x 1 U 8  7 x I O "  3 x 1 U q  2 x l U 5  
8 x 1u7 4 x 1u3 3~ iu8 I x IP 
6 X lU7 3 x lU3 2 x lU8 ! x 1P 
I x I@' 3 x iu2 9~ 1r3 3~ IP 
3 x 1 ~ ~  5 x 1 ~ ~  1 X t u 3  2 X 1 u 3  
7 x  1u6 3 x  lul 2 x lu7 1 x 1u3 
5 x 10d 3 x  lUZ 2 x iK7 l x lU3 
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m m A T I t 3 N S  IN AIR AND WATER.ABOVE NATURAL BACKGROUND-Continucd 

(Set notes a l  end of attachment) 
-- 

Table I Tshle I1 
ControUed Area Uncontrokd Area 

- 
1mtope, Column I Column 2 Column l Column 2 

rduble (S); Air Water Air  Water 
Ekment ( a t m i r  number) bYO'"bwl' !~Ci/ml) ( u C i / r n l )  ( 11C i  / t n ~ i ~ 7 ~  1 

Platinum (78) Cunt'd. PI 197m S 

Polonium (84) 

Po~rs ium (19) 

Praseodymium (59) 

Promethium (6 1 ) 

Rotrctlnium (9 1 ) 

6 x  I @  
5 x  1u" 
8 x  lU7  
6 x  IF7 
2 x  l u l=  
3 x  lo-'' 
2  x  1u" 
4 x  1u" 
2 x 16" 
4 x  
9  x  1u" 
4 x  IF8 
2 x  lu" 
4 x  1u" 
2 x  lUb 
2 x  1P 
2 x  lo-" 
3 x  1u' ' 
5 x 1u'O 
3 x  1U'O 
2 x lcr6 
I x lo-' 
2 x 1u7 
2 x 1u7 
3 x 1u7 
2 x 1u7 
6 x !Up 
l x lU7  
3 x 1cr7 
2 x lo-? 
2 x 1u9 
8 x  1u'" 
I x 1ut3 
I x  lU'O 
6 X  l ( r 7  
2 x lU7  
I x 1u9 
2 x  lUI0 
s x 1u9 
7 x l U J O  
3 x  lo- ' '  
5 x  lul ' 

3 x  tu' 
3 x  1u' 
4 x 1u3 
3 x. IFJ 
I x  lU4 
8 x  1V 
1 x  1 G4 
8 x  1P 
1 x I@ 
R x 1u4 
7 x  1cr3 
4 x l c r z  
I x  10" 
9.u I& 
I x  lo-? 
1 x  1u2 
1 x  1P 
3 x IT" 
2 x 10-5  

8 x lUA 
9 x  l(T3 

6 x  1U' 
9 x  lo-'  
9 x  10-4 
I x  1u3 
I x I P  
6 x  lu' 
6 x  IF" 
I x 1cr3 
I x  lU3  
7 x  IFJ 
7 x 1u3 
3 x lo-% 
8 x 1u4 
4 x 1r3 
3 x 1u3 
2 x ]US 
1 x  lo-' 
7 x l c r5  
Z x  lo-' 
4 x 1u7 
9  x 

I x 1u3 
3 ~  10-4 

I x 1u4 
I x IP 
5 x  IF" 
3 x 1u5 
s x  1 c P  
3 x  1Cr5 
.7 x i P  
3 x  IF5 
2 x  10-4 
I x 1u3 
s x  1P 
3 x 1u5 
3 x  lu-' 
3 x  lcrA 
A X  lu" 
I X Icr5 
7 x IF; 
3 x 1u5 
3 x  10-4 
2 x 1u5 
3 x 1u5 
3 x 1u5 
5 x  lus 
5 x  
2 x 104 
2  x 1r4 
4 x l u s  
4 x 1u5 
:! x  lo4 
2 x 1u4 
9 x l c J 7  
2  x  lU5  
I x lo-' 
1 x lo-' 
7 x 1u' 
4 x 10' 
2  x  lub 
5  x 1u6 
3 x  lUS 
3 x  l U J  
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CONCENTRATIONS IN AIR AND W A T E R  ABOVE NATURAL BACKGROUND-Continued 

(See notes st end of a t t a c h m ~ n t  ) 

isotope. 
rolublt (S); 

Ekment (atomic number) hooluble ( I  i 

Tabk I Table 11 
Controlled Area Uncon troUcd Area 

Column I Column 2 Column l Column 2 
Air Waler Air  Waler 

(uCi / m i  ) (uCi/rnl ) (uCi /ml ) (uCi/ml ) 

Rhodium (45 )  

Rubidium (37) 

Ruthenium (44) 

Sarnarlum (62) 

Scandium (2 1)  

Selenium (34) 

h d i u r n  (88) Cont'd. Rn 228 S 
I 

Radon (86) Rn 220 S 
Rn 222 S 

Rhen~um (75) Re 183 S 
I 

Re 186 S 
I 

Re 187 S 
I 

Re I N &  S 
I 

Rh 103nl S 
I 

Rh 105 S 
I 

Rb 86 S 
I 

Rb 87 S 
I 

Ru 97 S 
I 

Ru 133 S 
1 

Ru I05 S 
1 

Ru 106 S 
I 

Srn 147 S 
I 

Srn I51 S 
I 

Sm 153 S 
I 

Sc 46 S 
I 

Sc 47 S 
I 

Sc 48 S 
I 

Sc 75 S 
I 

7 x lo-' ' 
4 x lo-" 
3 x 1u7 
1 x 10- 
3 x 1 0 - ~  
2 x 1u7 
6 x IF7 
2 x 1v7 
4 x  10a 
5 x 1u7 
4 x 10-7 
3 X 1u7 
8 x lU' 
6 X  l ( r  
8 x 1 u 7  
5 x lo-' 
3 x lo- '  
7 x  l u 8  
s x 10-7 
7 x  l U 8  
2 x  l o a  
2 . x  loa 
5 x 1u7 
8 x  10-' 
7 x 1 0 - 7  

5 x 1u7 
8 x l U 8  
6 X l U v  
7 x lo-" 
3 x  lU'O 
6 x l u 8  
I x 1r7 
5 x 1r7 
4 x 1u7 
2 x  1u7 
2 x  lu8 
6 x  1U7 
5 x 1u7 
2 x 10-7 
I X 1u7 
I x lod 
1 x 1u7 
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-RAnOWS IN AiR AND WATER ABOVE N A N R A L  BACKCROUND-Carrdnd 

(See notes at end of attachment ) 

Iwtope, 
rduble (S) : 

Ucamt (atomk mamba) kuolubk (1) 

Tabk I Table 11 
Controlled Area UncontroUed Area 

Cdumn 1 Column 2 Column 1 Column 2 
Air Water Air Water 

-- 

Silicon (I 4) 

Silver (47) 

Sodium(l1) 

Strontium (38) 

Sulfur (I 6) 

Tantalum (73) 

Technetium (43) 

31 S 
i 

105 s 
1 

l lOm S 
I 

Ill S 
I 

22 S 
I 

24 S 
1 

85rn S 
1 

85 S 
1 

89 S 
I 

90 S 
1 

91 S 
1 

92 S 
1 

35 S 
I 

182 S 
I 

96m S 
I 

96 S 
1 

97m S 
1 

97 S 
I 

99m S 
I 

99 S 
I 

125111 S 
1 

3 x lo-' 2 x 1u7 
6 x  lU3 3 x  lug 
3 x 10-1 z x  iu8 
3 x l U 3  3x10-9  
9 x 1u4 7~ 1 5 9  

9 x  1 P  3 x  1u'O 
x 10-3 I x iuB 

1 x 1 r 3  a x  10-9 
1 x lU3 6~ lUO 
9 x  lo-' 3 x  1UI0 
6 x  1U3 4 x  lU8 
8 x I P  5 x 1 @  
Z x lo-' 1 x lo+ 
2 x lU' I x lo+ 
3 x 1 U 3  8 ~ 1 0 - 9  
5 x IU' 4 x  luO 
3 x  iP 3 x  l U I O  

8 x  10-4 I x lUv 
1 x 1 ~ ~  3 x 1 ~ ~ 1  
1 x 1u3 2 x luiO 
2 x  lCT3 2 x  lUB 
I x 1u3 9 x 1cr9 
2 x  1u3 2 x  lUB 
2 x 1 U S  l x l u a  
2 x 1 ~ ~  9 x 1 U 9  
8 x 1 ~ '  9 ~ 1 0 - 9  
I x 10-3 I x luP 
1 x 1u3 7 x  lUtO 
4 x lul 3 x 10-6 
3 x lo-' I x 10-6 
3 x  luJ 2 x  lua 
1 x 1 ~ ~  S X ~ C P  

I x lU2 8 x lU8 
5 x  1u"x 10-9 
s x 1u2 4 x 10-7 
2 x  1u2 1 x 1 u 8  
2 x lul 1 x 1 P  
8 x  1U2 5 x  lo-' 
I x lo-' 7 x  lcr8 
s x i c r 3  2 x 1 ~ ~  
S x  1u3 I x  l c r8  
3 x 1 u 3  4 x 1 u q  

9 X  lad 
2 X  lad 
1 x 1U" 
1 x 1P 
3 x IU' 
3 x 1 u 5  
4 x 1uS 
4 X iu5 
4 x 1u' 
3 x 1u3 
2 x 1u4 
3 x 1u' 
7~ 10-3 
7~ 1u3  
1 x 10-4 
2 x  10-4 
3 x  l0d 
3 x lU3 
3 x lU7 
4 X ]US 
7 x lU' 
5 x 1u5 
7 x 1u5 
6 x  1cr5 
6 x lU' 
3 x  lP 
4 x 1cr5 
4 x lU5 
1 x 1u2 
1 x 1u2 
1 x 10-5 
5 x lus 
4 x  1P 
2 x  lP 
2 x 1u3  
8 x  lo-' 
6 x  lU3 
3 x 1u3  
3 x  1P 
2 x  lo-' 
2 x  lo-' 
1 K 10-4 
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CONCER'TWATlONS IN AIR AND WATER ABOVE NATURAL BACKGROUND-Continued 

(See notes at end of at,taci.llllen t ) 
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Trbk I Table 11 
Controfled Area UncontroUed Area 

Isotope. Column 1 Column t Column ! Cdumn 2 
d u b k  (S): Air Water Air  Water 

Ekment (atomic number) in'o'ublt(') (uCi/ml) (uC-i/rnl ) (uCi/ml) (1sCj  /m1 ) 

Tc1lu:ium ( 5 7 )  Conr'd. Te 127m S 
I 

Te 127 S 
I 

Te i 29i11 S 

Terbium (65) 

Thallium (8 1) 

Thorium (90) 

2 x  :0-' 
2  x lo-' 
8 x  1U3 
5 x 1r3 
1 x  10.' 
h x  ;@ 
? x  l (T2  

7 x IF2 
:! x lo-"  
I x lo- '  
9 x  10-4 
6 x  1 p  
1 x  lo-' 
I x m3 
! x lo-' 
7 x  lU3 
9 x 1u' 
5 x 1 ( r 3  
4 x 1r3 
2 x IF" 
3 x 10-3 

7 x  tu; 
5 x  10-4 
S x  10-0 
2 x lU4 
4 x 1u4 
5 x 1u5 
9 x  10-0 
7 x  I @ .  
7 ~  1u3 
5 x  lus 
I x  lo-' 
3 x lUS 
3 x  10-0 
5 x  I @  
5 x  10-4 
1 x  lo-' 
1 x 1u3 

5 x  10-9 

i x liT9 
6 x  lUB 
3  x  1U" 
7 x iC9 
I x i(r9 
2  x m 7  
I x IF' 
I x  1uP. 
6 x lo-' 
7 x  lUV 
4 x 1UP 
3 x 1u9 
I x  1U9 
9 x lCr8 
4 x lU8 
7 X lUB 
3 x  lUB 
3 x  lU8 
8 x  lU9 
2 x  lUU 
9 x  luLO 
1 x  lo-' 
6 X  IF' '  
3 x 'IU" 
2  x 1uN3 
R x I U ~ ~  
3 x lo-" 
5 x 1r8 
4 x  l o - '  
I x lu i2  
I x l U t 2  
I x ! U t 2  
I x IFJ2 
2 x 1u9 
1 x 1P 
I x lo+ 
1 x lCrP 

6 %  IF' 
5 x lo-' 
3 x 1cr4 
2 x 1u4 
3 x !CT' 
2 x  l u g  
K x 1u4 
H x 1u4 
6 X l(rq 
4 x l(r5 
3 x lUS 
2 x lU3 
4 x  lo-' 
4 X IU' 
4 x  lo-'' 
2 x  10-4 
3 x  lO" 
2 x  10-4 
J x  1r4 
7  x lo-' 
I x lo4 
6 x IFS 
2 x l u s  
2 x 1r5 
7 x  :U6 
I x  lo-% 
2.x  IU" 
3 x  IQ 
2 .u 1U4 
2 x  10-0 
' x  lcP 
4 x 1u5 
i x lad 
I x  lU' 
2 x  IUS 
2 x  lUS 
5 x lUJ 
5 x 1u5 

*A curie of natural rhoriummerns the rum of 3.7 x 101° ddis/rc from Th 232 plus 3.7 x 10' ' db/sec from Th 
228. One curie of natural thorium is wulvdenf to 9,000 k i l o p m s  or 19.850 pounds o f  nrrural thorium. 
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CONCENTRATIONS !N AIR AND WATER ABOVE NATURAL BACKGROVNB-Continued 

Uranium (92) 

Thuhurn (69)  Conr'd. Trn 

Tin ( 5 0 )  511 

Sn 

Tunpren (Wolfram) (74) W 

W 

W 

U 

U 

U 

u 

U 

U 

U 

U 

Vsnadium (23) V 48 

Xenon (54) Xc 131m 
Xe 133 
k 133m 
Xe 135 

Ytterbium (70) Yb 175 

S 
I 
S 
I 
S 
I 
S 
I 
S 
I 
S 
I 
S 
1 
S 
I 
S 
1 
S 
1 
S 
1 
S 
1 
S 
I 
S 
I 
S 
I 
S 
I 
Sub 
Sub 
Sub 
Sub 
S 
I 

.A curie 01' nrturrl urrnlum means the hum of 3.1 a 10" dhlntqntions p r  m n d  from U 2311 plu\ 
3.7 x 10' ' dis lrc  from U 234 plus 1.7 a l o *  dirlwc from U 23s. One cwric of  rural unnlurn in quivalcnl IIJ 

3.000 kiltxrrmc or 6,6 15  pound^ of nrtunl unnium. 
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COiWEf4lRAfaONS IN AIR AND WATER ABOVE NATURAL BACKGROUND -Condnurd 

(See notes rt end of attachment)  

Table I T r b k  I1 
Controlled Area Uncontrolled Ares 

Irotopt. Coiumn I Column 2 Column l Column 2 
soluble (Sj: Air Water Air Water 

Ekmcnt (rtomic number) '"so'ub" ( I '  (~Ci/m1) (uCi/ml ) (uCi/ml) ( ~ ~ C i / r n l  

Zinc (30) 

Zirconium (40) 

Yttrium (39)  'I' 

Y 

Y 

Y 

Y 

Zn 

Zn 

Zn 

Zr 

Zr 

21 

Any sin& radionuclide not 
listed above with decaj  
mode other than dphn emis- 
sion or spontaneous f ~ s i o n  
and with rrdiorctiw half- 
life less than 2 hours. 

Any dngle ndionuclide not 
lis~cd above with decav 
mode other than alpha emis- 
sion ur spbntaneuus fission 
and with radioactive IIPII'. 
life greater than 2 hours. 

Any angle radimuctidt not 
llrted above which 
decays by dpha emit- 
uon  or a p o n m e w s  - 
b i o n .  

Sub I x IU6 

2 x lo-' 
2 x l o - <  
3 x lul 
3 x l ( r l  
3 x lo-' 
3 x lU'  
6 x lU5 
6 x 10-" 
3 x l U S  
3 x l U 5  
1 x 1u6 
2 x  1P 
7 x l U S  
6 x  l U s  
2 x l U 3  
2 x 1u3 
8 x  JU4 
8 x  lcr' 
6 x l U 5  
6 x  l U 5  
2 x 1u5 
2 x l U S  

m: In m y  ar where then i r mfxturc in a u  or wter or pore than one radknucUdc, the pidr vduca, 
rm p ~ p ~ ~ o r  this attachment, should be determned as f o l  lows : 



1 .  If the Sdenttt.y and concentrat'ion r ~ f  each radionvc! {de :'n the mixture 
a re  known, the  l i m - i t i n g  vaiues should be Oerived as i-'oi'io'vrs: Determi;ie, 
for  each r&dionuclide i n  the mixture, t h e  rzt5o between the qutintity 
present in the rnlxtcre 2nd the guide c the rw i ;~  established i n  this 
attachment for  the speci f ic  radionuciide when no t  i n  s n t x t u r ? .  The sum 
af such ra t ios  for  a l l  t h ~  rad!onucl i d e s  i n  t h e  ~istvre will not exceed 
"1" t i m e . ,  "un i ty " ) .  

EXAMPLE: I f  r ad i~nuc l  fdes A ,  5 ,  a n d  C a r l  pressiit I n  cc.ncerltrrat!ons r 'A , C , and C C ,  a n d  i f  the applicable CGs a re  CGA, C%, 2 n ~  CS,, respec t fve ly ,  
&en the concentrations shouid 5s Ilmlted so tha t  ths foi16ring rs?ation- 
ship ex i s t s :  

2 .  I f  e i tne r  the identiy or the concentration of any radionuclide in the 
mixture i s  not known, the guide values f o r  purposes of t h i s  attachment 
will be: 

a .  For purposes of Table I ,  Col . 1 , 6 x 10-l3 

b .  For purposes of Table I ,  Col . 2 ,  4 x loe7 

c .  For purposes of Tab1 e 11, Col . 1 , 2 x lo-'" 

d .  For purposes of Tab1 e I!, Col . 2 ,  3 x 1 V 8  

3 .  i f  any of the conditions specified below are met, the corresponding ~ a i u e s  
specified below may be x e d  i n  l i eu  of those specified i n  ?., above. 

a .  I f  the ident i ty  of each radionuclide in the mixture i s  known b u t  the 
concentration of one o r  more of the radionucl ides i n  the mixture i s  
not known, the concentration guide for  the mixture i s  the guide 
spec-ified in th i s  attachment for  the radionuclide in the mixture hav 
the lowest concentration guide, o r  

b .  I f  tne ident i ty  of each radionuc'ide i n  the mixture i s  ;lot k n o w n ,  b u t  
i t  is known t h a t  cer ta in  radionuclides specified i n  t h i s  attachment a r e  
not present in the mixture, the concen t rz t i~n  guide for  the mixture i s  
the lowest concentration guide speciffed in t h i s  attzchment for  any 
radionuc? ide which i s  no t  known t o  be absent from the mixture, or  
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A t t a c h m e n t  XI-1 
Page  15  

c 

Table I  Table  I I  
ControUed Arra  LinconrroUed Are. 

Co lumn  l Co lumn  2 Column 1 Column 2 
AII Water A u  Water 

Element ( r ~ o r n i c  numbcr)  m d  isotope (pCf/ml ) (uCf/nl) (uCf/ml) (~Cf/ml) 

I f  l r  I, kno\\.n that Sr 90.  1 125. 1 126.  1 129. 
1 1 3 1  (1 133. T s b k  I1 onl )  i Ph 210. Po 210. 
4 r  21 I .  R3 223. R3 224. R3 22h. .A, 227 
Ra 226. TI! 230. Pa 2 3 ; .  TII 232. Tti.n;lr 
<'m 248.  <'f 254. a n d  1.m E h  arc ntbr 
r r c w n  I 

1711 I, L n m n  11ia1 Sr 90 .  I  125.  1 126. 1 129 
1 1  l.;i. i L?.:. : ~ t k  Il onl?  1 Pb ?It!. PI, 210. 
HJ 2 2 3 .  Rs 2 ? b .  R J  22H. Pd 231. Th.nar. 
('m 248.  Cf 254. and I m 256 arc not  
prewnr 

I I ' ~ t i . k n o w n  1 h a c S r 9 0 .  1 1 2 3 ( 1  1 2 5  I 170 
1 131. T3bk 11 onl! t Pb 210. R s  226. RJ '28. 
Crn 248.  2nd C' 254 ;ire nor p r c ~ . ~ :  

Ir 11 Is known l t u l  1 1  129. 7 d b k  I 1  olil! I Hd 226 
and  Ha 228 a r c  nor pre\rnnr 

11 11 i\ kno\ \n  r h ~ l  ~ ly t i a - c rn i r~c r \  snrl SI  90.  
I 129. Ph 2 10. :\< 1 2 7 .  R a  228. PJ 2 3 0 .  
Pu 241.  and BI; ?49  u c  nor presrnl  3 x l U v  

I f  i l  is known that alpha-zmit ten  and Ph-210. 
Ac 227.  R a  2 2 8 ,  and Pu 241 u e  not 
present 3 x 1 0 " ~  

If  it is known rhar alpha-emitten and 
A c  2 2 7  arc no! prcsenr 3 x ! W 1 '  

If 11 is known thal Ac 2 2 7 .  Th 230. Pa 231. 
Pu 238. Pu 239.  Pu 240. PII 242.  Pu 244, 
Cm 248. Cf 249. nnd Cf 2S I u c  nor prcscnc 3 x 1W" 

4 .  I f  t h e  m i x t u r e  o f  r a d i o n u c l i d e s  c o n s i s t s  o f  u ran ium and  i t s  d a u g h t e r  
p r o d u c t s  i n  o r e  d u s t  p r i o r  t o  chemical  p r o c e s s i n g  o f  t h e  uranium o r e ,  
t h e  v a l u e s  s p e c i f i e d  below may be used i n  l i e u  o f  t h o s e  de t e rmined  i n  
a c c o r d a n c e  w i t h  I . ,  above ,  o r  t h o s e  s p e c i f i e d  i n  2 .  and 3 . ,  above .  

a .  For pu rposes  o f  T a b l e  1 ,  Col . 1 ,  1  x 1 0 - l o  UCi/ml g r o s s  a1 pha 
a c t i v i t y ;  o r  2.5 x 10'11 uCi/ml n a t u r a l  u ran ium;  o r  75 micrograms 
p e r  c u b i c  me te r  o f  n a t u r a l  uranium i n  a i r .  

b .  For pu rposes  o f  T a b l e  11, Col . 1 ,  3 x 1 0 - l 2  ~ C i / m l  g r o s s  a l p h a  
a c t i v i t y ;  o r  8 x  10'13 uCi/ml n a t u r a l  u ran ium;  o r  3 micrograms p e r  
c u b i c  me te r  o f  n a t u r a l  uranium i n  a i r .  
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5 ,  For purposes o f  t h i s  note,  a  r ad ionuc l i de  may be considered as not  present 
i n  a  mixure i f  ( a )  t h e  r a t i o  o f  t h e  concen t ra t ion  o f  t h a t  rad ionuc l  i d e  i n  
t he  m ix tu re  ( C  ) t o  t h e  concen t ra t i on  guide fo r  t h a t  r ad ionuc l i de  s p e c i f i e d  
i n  Table I 1  o p t h i s  annex (CGA) does not  exceed 1/10, i .e., 

and (b )  the  sum o f  such r a t i o s  f o r  a l l  t h e  r ad ionuc l i des  considered as no t  
present  i n  t he  m i x tu re  does no t  exceed 1/4,  i . e . ,  

6. Conversion from ~ C i / c c  t o  pCi/m3 f o r  a i r  and pCi1 l  f o r  water a re  as f o l l o w s :  

7. Concentrat ions may be der i ved  f o r  unl  i s t e d  rad ionuc l  i des  prov ided y e a r l y  
dose 1  i m i t s  i n  paragraph 6 b ( l )  o f  t h i s  chapter  and paragraph 6 a ( l )  a re  used 
and t he  methods a r e  cons i s t en t  w i t h  those recommended by the  -Federal 
Rad ia t ion  Council ,  Nat iona l  Counci l  on Rad io log ica l  P ro tec t ion ,  and I n t e r -  
na t i ona l  Commission on Rad io log ica l  P ro tec t ion .  



DOE 5480.1 Chg 1 
1 2-1 8-80 

Page X I I - 1  

CHAPTER X I 1  
PREVENTION, CONTROL, AND ABATEMENT 

OF ENVIRONMENTAL POLLUTIOti 

1. PURPOSE. Thi s cnapter  es tab l  i shes requirements f o r  Department o f  Energy 
operat ions t o  assure: 

a. Control  o f  sources o f  envi  ronmental pol 1 u t i  on. 

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 12U88. 

2. REFERENCES. 

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

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

c. Report ing o f  Pol 1 u t i o n  h a t e m e n t  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 
Abatement 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 P ro jec ts  f o r  Federal F a c i l i t i e s .  

3. RESPONSIBILITIES AND AUTHORITIES. 

a. The Di 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  environmental 
p r o t e c t i o n  a c t i v i t i e s  w.i t h  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, the Envi ronmental P ro tec t i on  Agency). 

Col 1 ec ts  and eval uates i nformat ion concerning Department o f  
Energy opera t ions  a f f e c t i n g  environmental qua1 i t y  . 
Prepares Department o f  Energy p o l l u t i o n  abatement plans and 
progress r e p o r t s  f o r  submission t o  the  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  o f  
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  the  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 Council .on Environmental Qua1 i ty on Department 
Energy pes t i c ide  use as  requested. 

1 Chg 1 

0 f 

b .  Heads of Line Organizations. 

(11 In accordance with the ~ r o v i s i o n s  of Executive Order 12088, 
s u ~ m i  t: t o  the ~i r ec to r  ,' Operational and Environmental safe ty  
Division , pol 1 ut ion abatement plans which provide fo r  improvement 
in exi s t ing  Department operations t o  meet appl icabl e standards 
( s e e  paragraph 5 below f o r  d e t a i l s  regarding the submission 
and content  of the plans) . Copies of the  plans shal l  be sen t  
t o  the appropriate Headquarters program divis ion o r  o f f i c e .  

( 2 )  Coordinates a c t i v i t i e s  with regional ,  s t a t e ,  o r  local pol lu t ion 
control  au tho r i t i e s .  

( 3 )  Advise the Di r e c t o r ,  Operational and Environmental Safety Division, 
promptly of any i n s t ruc t i ons ,  s tandards,  o r  requirements issued 
o r  ac t ions  taken by regional ,  s t a t e ,  o r  local pol lu t ion control 
au tho r i t i e s  t h a t  a r e  l i k e l y  t o  a f f e c t  Department operations,  
incl  uding construction a c t i v i t i e s .  (Copfes of pe r t inen t  material 
or  correspondence shall  a l so  be sen t  t o  the  appropriate Headquarters 
program divis ion o r  o f f i c e ) .  . ,. 

4. REQUIREMENTS. Environmental protection requi rements f o r  Department 
operations include: 

Performance of the  design, development, const ruct ion,  operat ion,  
survei l lance ,  and maintenance of Department of 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 protection of the public and the environment, 
and compl iance with Executive Order 12088, and a l l  appl icable  
Federal , s t a t e ,  and local  pol 1 ution control standards and requirements 
es tabl  i  shed pursuant t o  tne environmental ' protection s t a t u t e s  
referred t o  in  Section 1-102 of the Executive Order. 

Submission of pol lu t ion abatement plans ( see paragraph 5 below) fo r  
projects  necessary t o  upgrade ex i s t ing  Department operations t o  
achieve compliance with applicable pol lu t ion control standards and 
requirements referred t o  in Section 1-102 of Executive Order 12088. 

Cooperation wi t h  Envi ronmental Protection Agency and s t a t e ,  i n t e r s t a t e ,  
and local agencies i n  tne  prevention, control , and aoatement of 
environmental pol lu t ion in accordance with the  requirements of 
Section 1-2 of Executive Order 12088. 
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d. Assurance t h a t  pes t  c o n t r o l  programs f o r  Department opera t ions  a re  
conducted s a f e l y  and i n  accordance w i t h  the  requirements o f  Execut ive 
Order 11870, Environmental Safeguards on A c t i v i t i e s  f o r  Animal 
Damaye Contro l  on Federal Lands, and the  Federal I n s e c t i c i d e ,  
Fungicide, ana Kodent ic ide Act, as amended. 

e. Control  o f  use, storage, and hand1 i n g  o f  p o t e n t i  a1 pol  1 u tan ts  ( e.g . , 
sol  i d  f u e l  s, f l yasn ,  petroleum products, cnemical s, and Dl01 og i ca l  
agents) t o  avo id  o r  t o  minimize the  possi b i  1  i t y  o f  t h e i  r acc identa l  
re1 ease and resu l  t a n t  damage t o  the env i ronment. Thi s  i nc l  udes 
appropr ia te  prevent ive  measures t o  en t rap  s p i l l a g e  o r  unplanned 
re1 eases and emergency p l  ans and procedures f o r  con ta in ing  , d i v e r t i n g ,  
removing , o r  otnerwi  se deal i n y  w i t h  acc identa l  po l  1 u t i on .  

f. Contro l  o f  r a d i o a c t i v i t y  discharged t o  the  environment t o  as low 
as reasonably achievable l e v e l s  i n  accordance w i t h  Chapter X I  o f  
t h i s  Order, and w i t h  p o l i c i e s  and guidance o f  the  Federal Rad ia t ion  
Council and Environmental P ro tec t i on  Agency as r e f e r r e d  t o  i n  
Sect ion 1-102(g) o f  Execut ive Order 12088. 

g. Adherence t o  the  procedures r e f e r r e d  t o  i n  Sect ion 1 - 7  o f  Execut ive 
Order 12U88, f o r  0bta.i n i  ng Presi  den t i  a1 exemptions from appl i c a b l  e 
pol 1 u t i o n  c o n t r o l  standards. 

POLLUTION ABATEMENT PROJECTS. Tnis paragraph spec i f i es  the  i n s t r u c t i o n s  
t o  be fo l lowed by Department o f  Energy l i n e  organ iza t ions  i n  implementing 
the  requirements, stanaards, and gui del  ines  c i t e d  i n  t h i  s  chapter .  

a. E x i s t i n g  Department operat ions s h a l l  be upgraded as necessary t o  meet 
the  requirements of Sect ion 1-102 o f  Execut ive Order 12088. P o l l u t i o n  
abatement p r o j e c t s  s h a l l  be inc luded i n  a f i s c a l  p lan  i n  accordance 
w i t h  t h e  requirements o f  Sect ion 1-401 o f  Execut ive Order 12088 and 
any O f f i c e  o f  Management and Budget i n s t r u c t i o n s  issued pursuant 
there to ,  c u r r e n t l y ,  O f f i c e  o f  Management and Budget C i  r c u l  a r  A-106, 
and Environmental P ro tec t i on  Agency Procedures f o r  Report ing Proposed 
Pol 1 u t i o n  Abatement P ro jec ts  f o r  Federal F a c i l  i t i e s .  I n  o rder  t h a t  
the  Department o f  Energy p lan may be prepared by Headquarters and 
submitted t o  the  Admini s t r a t o r ,  Environmental V r o t e c t i  on Agency by 
the  dates s p e c i f i e d ,  1 i n e  organ iza t ions  s h a l l  submit t h e i r  r e p o r t s  
semiannually on November 1 and May 1 pursuant  t o  O f f i c e  o f  
Management and Budget C i  r c u l  a r  No. A-106 t o  the  D i  r e c t o r ,  Operat ional 
and Environmental Safety D i v i s i o n  w i t h  copies t o  the program d i v i s i o n  
o r  o f f i c e  respons ib le  f o r  funaing the  proposed p r o j e c t s .  Negative 
r e p o r t s  are t o  be submitted by l i n e  organ iza t ions  i n  those instances 
where the re  a r e  no p o l l u t i o n  abatement p r o j e c t s  planned o r  underway. 

D. Budget requests f o r  design and cons t ruc t i on  s h a l l  i nc lude  the  
funds necessary t o  comply w i t h  the  environmental pol  1 u t i o n  c o n t r o l  
standards and requirements i n  paragraph 4 above. 
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c. Department o f  Energy opera t ions  s h a l l  develop, and implement a 
p e s t i c i d e  program i n  accordance w i t h  the  requirements s e t  f o r t h  
i n  the Federal I n s e c t i c i d e ,  Fungic ide and Roaent ic ide Act ,  as 
amended, and Execut ive Order 1187U. 

d. Where d i  f ferences a r i  se rega rd i  ng reg iona l  , s t a t e  o r  l ocal  
p o l l u t i o n  c o n t r o l  requirements o r  standards, l i n e  o rgan iza t i ons  
s n a l l  i n i t i a l  l y  seek t o  reso l ve  such d i f f e rences  w i t h  t h e  reg iona l ,  
s ta te ,  o r  l ocal agencies d i r e c t l y  concerned. Assi stance o f  t h e  
appropr ia te  Environmental P ro tec t i on  Agency reg iona l  o f f i c e  may a l  so 
be sought wnere t h e i r  consul t a t i o n  o r  guidance may be he1 p f u l  i n  
r e s o l v i n g  such quest ions. I n  the  event d i f f e rences  o f  o p i n i o n  as t o  
the  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  o f  such standards and requirements 
cannot be reso lved s a t i s f a c t o r i l y ,  the  f a c t s ,  and the  approach 
recommended by the  l i n e  o rgan iza t i on  s h a l l  be forwarded t o  the  
Operat ional ana Environmental Safety D i v i s i o n  for a c t i o n  w i t h  a copy 
t o  the  appropr ia te  Headquarters program d i v i s i o n  o r  o f f i c e .  

e. Any request  f o r  a P res iden t i a l  exemption s h a l l  comply w i t h  the  
l i m i t a t i o n s  prescr ibed i n  Sect ion 1-701 o f  Execut ive Order 12088. 
The request  should be forwarded t o  the D i r e c t o r ,  Operat ional and 
Environmental Safety D i v i s i o n ,  w i t h  copies t o  the  appropr ia te  
Headquarters program d i v i s i o n  o r  o f f i c e  and the O f f i c e  o f  t he  
General Counsel . Recommendations f o r  P res iden t i a l  exemptions 
w i l l  be developea by the l i n e  o rgan iza t i on  and t ransmi t ted  t o  the  
O f f i c e  o f  Management and Budget under the  Secre tary 's  s ignature  i n  
accordance w i t h  O f f i c e  o f  Planagement and duayet guidance t o  be 
issued i n  t h i s  regard. 

W . S .  CWVERNnEHT PRIMING OFFICE: 1980-0-341-777/306 
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CHAPTER XI11 

AVIATION SAFETY 

1 .  PURPOSE. This chapter  provides guidance and es tab l i shes  procedures t o  assure 
t h a t  Department of Energy and Department of Energy Contractor avia t ion 
operations a r e  conducted in the  s a f e s t  manner possible,  and t h a t ,  t o  the  
extent  possible,  passenger and hazardous cargo a i r  carrying operations 
maintain a  level of sa fe ty  equivalent t o  t h a t  a t t a ined  by United S t a t e s  a i r  
c a r r i e r s  operating under 14 CFR 121. 

2. REFERENCES. 

a .  Federal Aviation Administration Pub1 ica t ion  AC/l50/539O-l s e r i e s ,  
"Heliport  Design Guide." 

b. Code of Federal Regulations. 

( 1 )  14 CFR 121, "Cer t i f i ca t ion  and Operations: Domestic, Flag, and 
Supplemental Air Carr iers  and Commercial Operators of Large Ai rc ra f t . "  

( 2 )  14 C F R  135, "Air Taxi Operators and Commercial Operators." 

(3 )  14 CFR 139, "Cer t i f i ca t ion  and Operations: Land Airports  
Serving CAB - Cert i f ica ted Air Ca r r i e r s . "  

( 4 )  41 CFR 109, "Public Contracts and Property Management - Department of 
Energy. " 

( 5 )  49 CFR 175, "Carriage by Ai rc ra f t . "  

3. DEFINITIONS. 

a.  Ai rc ra f t .  A device t h a t  i s  used o r  intended t o  be used fo r  f l i g h t  in the 
a i r ,  including heavier than a i r  and l i g h t e r  than a i r  a i r c r a f t ,  a i rp lanes ,  
g l iders ,  hel icopters ,  r i g id  and nonrigid a i r sh ip s ,  and balloons. 

b .  Airc ra f t  Accident. An occurrence associated with the operation of an 
a i r c r a f t  which takes place between the  time any person boards the a i r c r a f t  
with the  in tent ion of f l i g h t  un t i l  such time a s  a l l  persons have disembarked 
and in which any person suf fe r s  death o r  ser ious  in jury  a s  a  r e s u l t  of being 
in o r  upon the  a i r c r a f t  o r  anything at tached the re to ,  o r  in which the a i r -  
c r a f t  receives substant ia l  damage. 

c. Ai rc ra f t  Incident .  Any deviation from the normal, planned, or  expected 
avia t ion operat ion,  i f  the  deviat ion has adverse s a f e ty ,  heal th ,  o r  
environmental e f f ec t s  o r  potential  e f f ec t s  and i s  not c l a s s i f i e d  as an 
accident;  
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Airport .  A n  area of land o r  water t h a t  i s  used or  intended t o  be used 
f o r  the  landing'and takeoff of a i r c r a f t ,  including i t s  buildings and 
f a c i l i t i e s ,  i f  any. 

Aviation Operations. Any operations of a i r c r a f t  o r  a i r p o r t s ,  or the  
provision of any avia t ion support services  thereto .  

Charter Operations. The carrying i n  a i r  commerce of any persons or  property 
f o r  compensation o r  h i r e ,  and the  use of special  mission a i r c r a f t .  

Civil Ai rc ra f t .  All a i r c r a f t  o ther  than public a i r c r a f t .  

Flight  Crewmember. A person assigned to  perform f l i g h t  du t ies  o r  
Department of Energy mission du t ies  i n  an a i r c r a f t  during f l i g h t  time. 

Ground Crew. All personnel assigned t o  avia t ion operations other  than 
f l i g h t  crewmembers and administrat ive personnel. 

Heliport .  An a rea ,  e i t h e r  a t  ground level  or  elevated on a s t ruc tu r e ,  
t ha t  i s  used fo r  the landing and takeoff of helicopters.  

Helipad: A minimum f a c i l i t y  he l ipor t  without such aux i l i a ry  f a c i l i t i e s  
as  waiting room, hangar, parking, fue l ing ,  and maintenance. 

Modern Ai rc ra f t .  Aircraf t  whose performance c a p a b i l i t i e s ,  age, and ease 
of maintenance meet current  s ta te -of - the-a r t  and technology for  the  type 
a i rc inaf t  involved. 

Passengers. Occupants of a i r c r a f t  who do not have assigned f l i g h t  du t ies  
or o ther  du t ies  related t o  the mission t o  which the  a i r c r a f t  i s  assigned. 

Public Aircraf t .  Ai rc ra f t  used only in the  service  of a government o r  
po l i t i c a l  subdivision. This does not include any government-owned 
a i r c r a f t  engaged i n  carrying persons o r  property fo r  commercial purposes. 

4.  RESPONSIBILITIES AND AUTHORITIES 

a .  The Director,  Operational and Environmental Safety Division: 

( 1 )  Functions as  the  principal  advisor on avia t ion safe ty  management 
and re la ted technical matters to  a l l  Headquarters and f i e l d  organ- 
i za t ions  w i t h  r espons ib i l i ty  fo r  avia t ion operations,  and serves as  
the  centra l  point f o r  coordination of avia t ion sa fe ty  matters. 

( 2 )  Coordinates requests f o r  the  services  of Department of Energy 
avia t ion consultants.  

b. The Director of Administration. Functions as  the  responsi bl e Headquarters 
Office fo r  the  overview of Federal avia t ion operations. 
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c. Heads of Line Organizations. 

May utilize sources of aviation safety advice, guidance, or review 
other than the Department of Energy aviation safety consultants. 
However, in the interest of an integrated, effective, and uniform 
approach to aviation safety matters, responsible Headquarters and 
field office authorities are urged to make maximum use of the 
services of the Department of Energy aviation safety consultants. 
Requests for the services of Department of Energy aviation 
consultants shall be forwarded to the Director, Operational and 
Environmental Safety Division for approval. 

May, in emergency situations, contact the Department of Energy 
aviation safety consultants directly for advice or assistance that 
is judged to be urgently needed. The Director, Operational and 
Environmental Safety Division, shall then be notified as soon as 
possible. 

On a timely basis, heads of field organizations shall provide the 
Director, Operational and Environmental Safety Division, with a 
summary of key findings, conclusions, and recommendations of 
aviation safety evaluations, reviews, periodic appraisals, reviews 
of planned aviation programs or activities, and aircraft accident 
and inci'dent investigations conducted by the Department of Energy 
aviation safety consultants, together with their own comments and 
proposed actions. ' Copies of the above shall be provided by heads 
of field organizations directly to the responsible program off ice, 
and to the Director of Administration for Federal aviation operations. 

5. REQUIREMENTS. 

a. Aviation Operations Manuals. 

Organizations with direct responsibility for aviation operations shall 
prepare, promulgate, and keep current, manuals for the training, 
qualification, use, and guidance of flight, maintenance, ground, 
and management personnel in conducting aviation operations. 

The manuals shall be prepared in sections, e.g., aviation safety 
management, flight operations, aircraft and engine maintenance, 
airport operations, training, etc., and shall contain instruction, 
information, and description of equipment and facilities in such a 
manner and in sufficient detail to enable the personnel concerned 
to perform their duties and responsibilities with a high degree of 
quality and safety. 

14 CFR 121.135, 135.21, and 135.23 shall be used as a guide to the 
preparation of aviation operation manuals, and 14 CFR 139.39 shall 
be used as a guide to the preparation of airport operation manuals. 
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( 4 )  The manuals sha l l  de t a i l  the  management and operational plans,  
methods, procedures, and p rac t i ces  t o  be used t o  accomplish the 
requirements of t h i s  chapter .  

b.  Passenger and Class i f ied  or Hazardous Cargo Carrying Operations. 

(1 ) Civil Ai rc ra f t .  Civil a i r c r a f t  t h a t  ca r ry  passengers, o r  c l a s s i f i e d  
or hazardous cargo, shal l  meet, as a  minimum, the  standards and 
requirements of 49 CFR 175, 14 C F R  135, and t o  the  extent  poss ib le ,  
14 C F R  121. 

( 2 )  Publ i c  Ai rc ra f t .  Publ i c  a i r c r a f t  t h a t  ca r ry  passengers, o r  c l a s s i f i e d  
o r  hazardous cargo, shal l  meet the  1  eve1 s  of sa fe ty  prescri  bed by 
14 C F R  121, t o  the  extent  possible.  Heads of Field Organizations 
a r e  responsible f o r  making the determination of the extent  t o  which 
i t  i s  possible t o  comply a f t e r  consul ta t ion w i t h  the  Director ,  
Operational and Envi iAonmental Safety Division. The fol  1  owing 
minimum requirements sha l l  be met: 

( a )  Modern a i r c r a f t ,  multiengined, shal l  be u t i l i z ed .  

( b )  F l ight  crew shal l  include a  minimum of two qua1 i f i e d  p i i o t s .  

( c )  Pilots-in-command sha l l  hold val id  Ai r l ine  Transport P i l o t  
r a t i ngs .  

( d )  Training programs sha l l  meet, t o  the extent  poss ible ,  the  
requirements of 14 CFR 121 f o r  large  a i r c r a f t  (gross  weight 
of 12,500 1  bs. o r  g r ea t e r )  and 14 CFR 135 f o r  small a i r c r a f t  
(gross weight under 12,500 l b s . )  f o r  both f l i g h t  and ground 
personnel. 

( e )  All a i r c r a f t ,  except m i l i t a ry  a i r c r a f t ,  shal l  be c e r t i f i e d  by 
the Federal Aviation Administration. 

( f )  Certain special  sa fe ty  requirements may be necessary f o r  a i r  
shipments of radioact ive  cargo and other  special  cargo. 

. ( 3 )  Any A i r c r a f t  Operating Under 49 CFR 175 Exemption shal l  not be used 
t o  ca r ry  passengers. 

c. Pr ivate  Ai rc ra f t  Operations. 

( 1 )  The e l e c t i v e  use of p r iva te  a i r c r a f t  f o r  o f f i c i a l  t ravel  by 
Department of Energy and Department of Energy contractor  and 
subcontractor personnel does not come under the purview of t h i s  
chapter .  
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( 2 )  In granting permission for  the use of Department of Energy aviation 
and airport  f a c i l i t i e s  and services t o  private or other government 
a i r c r a f t  operators, responsible Headquarters and f ie ld  organization 
o f f i c i a l s  shall assure that  such operations do  not compromise the 
safety of Department of Energy and Department of Energy contractor 
personnel, Department of Energy f a c i l i t i e s ,  the related general 
environment and general public, or the intent of th is ,chapter .  

d .  Charter Operations. 

(1 ) The use of charter operations by responsible Headquarters and f i e ld  
organization o f f i c i a l s ,  or contractor o f f i c i a l s ,  t o  whom proper 
authority has been delegated, shall  require: 

( a )  That the use of such operations i s  necessary to  meet the 
programmatic requirements, and 

( b )  The selection of the charter contractor that  best meets the 
standards and requirements cf paragraph b ,  above. 

( 2 )  In the selection of charter operators, the following c r i t e r i a  shall 
be careful 1 y fol 1 owed : 

( a )  Operator-owned a i r c r a f t ,  not leased a i r c r a f t ,  shall be used 
whenever possi bl e;  

( b )  The p i lo ts  shall be full-time employees of the operator; 

( c )  Pi lots  shall  have logged a minimum of 10 hours of f l i gh t  time 
in the preceding 6 months in the make and model of a i r c r a f t  to 
be flown; 

( d )  The charter operator and p i lo ts  shall be fu l ly  cer t i f ied  for 
the type of a i r c ra f t  to be used; 

( e )  The charter operator shall have fu l l  control over the a i r c r a f t  
maintenance program; 

( f )  Aircraft shall  be fu l ly  equipped and  the p i lo t  shall be 
cer t i f ied  for  instrument f l i gh t ;  

( g )  The copilot,  when one i s  required, shall be instrument rated; 

( h )  The charter operator shall  provide a sui table  f l i gh t  and ground 
crew training program for  the safe handling of the types of 
materials and cargo to  be transported; and 

( i )  The charter operator shall  have the a b i l i t y  to  secure any 
necessary exemption permits from the Federal Aviation 
Administration. 
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e .  Aviat ion Con t r ac t s .  

In the requirements  development phase o f  c o n t r a c t s  o r  agreements f o r  t h e  
a c q u i s i t i o n  of s p e c i f i c  a i r c r a f t  by t ype ,  t h e  r e s p o n s i b l e  program 
d i r e c t o r  o r  f i e l d  o f f i c e  manager s h a l l  coo rd ina t e  with t h e  D i r e c t o r ,  
Operat ional  and Environmental S a f e t y  Divis ion a t  Department of Energy 
Headquarters ,  t o  a s s u r e  t h a t  t h e  s e l e c t e d  a i r c r a f t  t ype  can perform 
mission requirements  s a f e l y  and meet the s a f e t y  s t anda rds  o f  t h i s  
chap te r .  Con t r ac t s  developed a t  f i e l d  o r g a n i z a t i o n s  f o r  a v i a t i o n  suppor t  
o f  ass igned  programs s h a l l  be coord ina ted  with f i e l d  o rgan iza t ion  s a f e t y  
d i v i s i o n s .  Such c o n t r a c t s  s h a l l  i nc lude  requirements  f o r  p r epa ra t i on  
and maintenance o f  t h e  a v i a t i o n  s a f e t y  s t anda rds  intended in  t h i s  
chap te r  i nc lud ing  the requirements  f o r  main ta in ing  c u r r e n t  manuals f o r  
a v i a t i o n  s a f e t y  management encompassing f l i g h t  o p e r a t i o n s ,  a i r c r a f t  
maintenance, and a d m i n i s t r a t i v e  management. 

f .  Department of Energy A i r p o r t s .  

( 1 )  Curren t  manuals s h a l l  be maintained by r e s p o n s i b l e  Department o f  
Energy o f f i c e s ,  c o n t r a c t o r s ,  o r  subcon t r ac to r s  governing the 
management and usage o f  a i r p o r t s ,  h e l i p o r t s ,  o r  l anding  s t r i p s  
under t h e i r  j u r i s d i c t i o n .  

( 2 )  For the planning and o p e r a t i o n s  o f  he1 i p o r t s  and he1 ipads ,  the 
Federal Aviat ion Adminis t ra t ion  pub l i ca t i on  AC 150/5390-1 S e r i e s ,  
" H e l i p o r t  Design Guide," s h a l l  be used a s  a  gu ide .  

( 3 )  For t h e  planning and o p e r a t i o n s  o f  a i r p o r t s  and landing  s t r i p s  t o  
be used f o r  f i x e d  wing a i r c r a f t ,  i nc lud ing  l a r g e  a i r c r a f t  and a i r -  
c r a f t  involved i n  passenger  and c l a s s i f i e d  o r  hazardous cargo  
c a r r y i n g  o p e r a t i o n s ,  14 CFR 139 s h a l l  be used a s  a  gu ide .  

( 4 )  Because o f  t h e  va r i ed  and unique Department o f  Energy mission 
requi rements ,  t h e  adequacy of s p e c i f i c  a i r p o r t  des ign  and ope ra t i ona l  
f a c t o r s  w i l l  be determined through t h e  o n s i t e  a p p r a i s a l  p rocess .  
S p e c i f i c  des ign  and ope ra t i ona l  f a c t o r s  s h a l l  be included i n  t h e  
a p p l i c a b l e  a i r p o r t  o p e r a t i o n s  manual t o  ensure  t h a t  a v i a t i o n  
o p e r a t i o n s  a r e  conducted in  a  manner c o n s i s t e n t  with a p p l i c a b l e  
Fede ra l ,  S t a t e ,  and l o c a l  a v i a t i o n  s a f e t y  r e g u l a t i o n s .  

g. S u r v e i l l a n c e .  

(1 ) Cognizant o r g a n i z a t i o n s  s h a l l  conduct con t inu ing  su rve i  1  l ance  of 
a l l  a v i a t i o n  o p e r a t i o n s  and a c t i v i t i e s  in  accordance with Order 
DOE 5482.1 . 

( 2 )  All Department o f  Energy and Department o f  Energy c o n t r a c t o r  a v i a t i o n  
a c c i d e n t s  and i n c i d e n t s  s h a l l  be r epo r t ed  per Order DOE 5484.1 
t o g e t h e r  with the c o r r e c t i v e  and followup a c t i o n s  taken .  




