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DISCLAIMER 

This report was prepared as an account of work sponsored by an agency of the 
United States Government. Neither the United States Government nor any agency 
thereof, nor any of their employees, makes any warranty, express or implied, or 
assumes any legal liability or responsibility for the accuracy, completeness, or use- 
fulness of any information, apparatus, product, or process disclosed, or represents 
that its use would not infringe privately owned rights. Reference herein to any spe- 
cific commercial product, process, or service by trade name, trademark, manufac- 
turer, or otherwise does not necessarily constitute or imply its endorsement, recom- 
mendation, or favoring by the United States Government or any agency thereof. 
The views and opinions of authors expressed herein do not necessarily state or 
reflect those of the United States Government or any agency thereof. 
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This Department of Energy (DOE) Handbook is approved for use by the Office of 
Environment, Safety and Health and is available to all DOE components and their contractors. 

Specific comments (recommendations, additions, deletions, and any pertinent data) to enhance 
this document should be sent to: 

Dennis Kubicki 
Office of Environment, Safety and Health 
Office of Worker Health and Safety 
Bellemead Building 
U.S. Department of Energy 
19901 Germantown Road 
Germantown, MD 20874-1290 
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The DOE Fire Protection Handbook replaces the DOE Fire Protection Resource Manual that 
was issued in October, 1991. DOE handbooks are part of the DOE directives system and are 
issued to provide supplemental information regarding the Department's expectations for 
fulfilling its requirements as contained in rules, Orders, notices, and regulatory standards. 
The handbooks may also provide acceptable methods for implementing these requirements. 
Handbooks are not substitutes for requirements, nor do they replace technical standards that 
are used to describe established practices and procedures for implementing requirements. 

Nothing in this Handbook prevents or discourages the implementation of alternate or 
innovative f i e  protection configurations and practices that will achieve a level of fire safety 
comparable to that attained by literal conformance with DOE fire safety criteria or those 
established by the f i e  protection industry through the consemus standards process. 
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INTRODUCTION 

Document Name 

DOE 5480.7A - Fire Protection 

DOE 0 420.1 - Facility Safety 

DOE 0 420.1 - Contractors Requirements 
Document 

DOE 0 440.1 - Worker Protection 
Managment for DOE Federal and Contractor 
Employees 

DOE 0 15 1.1 - Comprehensive Emergency 
Management System 

DOE 0 23 1.1 - Environment, Safety and 
Health Reporting 

DOEM231.1 -Manual 

DOE 0 360.1 - Training 

The Department of Energy (DOE) Fire Protection Program is delineated in a number of source 
documents including; the Code of Federal Regulations (CFR), DOE Policy Statements and 
Orders, DOE and national consensus standards (such as those promulgated by the National Fire 
Protection Association), and supplementary guidance. 

Disk Number Filename 

1 doe-5480.7a 

1 420-0rd.k 

1 420-crd.fin 

1 44O-ordr.ik 

1 15 1 -ord.fin 

1 23 1-0rdr.k 

1. 23 1-manl.fin 

1 360-0rd.k 

This Handbook is intended to bring together in one location as much of this material as possible 
to facilitate understanding and ease of use. The applicability of any of these directives to 
individual Maintenance and Operating Contractors or to given facilities and operations is 
governed by existing contracts. Questions regarding applicability should be directed to the DOE 
Authority Having Jurisdiction for fire saf'ety. 

The information provided within includes copies of those DOE directives that are directly 
applicable to the implementation of a comprehensive fire protection program. They are delineated 
in the Table of Contents. The items marked with an asterisk (*) are included on the disks in 
Wordperfect 5.1 format, with the filename noted below. The items marked with double asterisks 
are provided as hard copies as well as on the disk. For those using MAC disks, the files are in 
Wordperf'ict 2.1 for MAC. 

Also included are tabs for Bulletins/Notes, DOE Interpretations, DOE Program Office, DOE 
Field Office, ExernptionsEquipvalencies, Additional Criteria, and Index. Updates will be 
provided for these sections through mailouts and access through the DOE Technical Information 
System on the World Wide Web and also via the DOE Fire Protection Home Page. The URL for 
the Home Page is: http://www.tis.eh.doe.gov/docs/flre/fire.html. 

http://www.tis.eh.doe.gov/docs/flre/fire.html
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L I t W  

nited States Government Department of Energy 

:PLY TO 
:RN OF. 

EH-322 
'JWECT: 

Interim Position on the Installation of New Halon 1301 Fixed Fire 
Suppression Systems and Halon Portable Fire Extinguishers 

Distribution 
To: 

Concerns over environmental deterioration caused by the 
proliferation of chlorofluorocarbons (CFCs) and halon compounds 
in the atmosphere have prompted an international effort to 
mitigate the damage. A degree of consensus has been reached as 
evidenced by the adoption of the Montreal Protocol by 59 
countries as-of June 1990. Further, these Parties agreed to 
adjust the protocol to fully phase out use of CFCs and halons 
the year 2000 where adequate substitute products or processes 
exist , 

The Department of Energy (DOE) has responded to these initiat 
by undertaking an effort to develop a'DOE-wide policy on the 
issue which would include administrative and facility design 
restrictions on CFC and halon use, A draft DOE Order is in 

bY 

.ves 

preparation under the joint leadership of the Office of Project 
and Facilities Management and the Federal Energy Management 
Program, Final approval of that policy, however is not 

* anticipated for some time. In the interim, and reflecting our 
responsibilities in the area of worker and facility safety, we 
offer the following guidance when confronting the issue of the 
use of halon 1211 and 1301 for fire suppression. 

, 

The underlying position for this guidance is-that DOE.will.be 
actively discouraging the installation of new halon systems and 
portable extinguishers. 

Effective the date of this memorandum'$. 

1. No new halon fire suppression systems shall-be proposed 
to mitigate fire and life safety hazards. Alternative 
protection in the form of carbon dioxide fire 
suppression systems , "pre-action" type sprinkler. 
systems or "wet pipe" sprinkler systems coupled with 



2. 

3. 

4. 

5. 

6. 

automatic fir det ctors shall be considered. Automatic 
sprinklers are the preferred alternative although it is 

may warrant the use of carbon dioxide. 
recognized that facility-specific design considerations 

- 

No new halon portable fire extinguishers shall be 
purchased. 

In Title I1 designs which have not yet reached 30 
percent completion, projects shall cancel plans and 
specif icatibns to use halon systems. Alternative 
protection as'described above shall be considered. 

Halon systems for which contracts exist and where 
substantial pre-installation development costs have 
been incurred should be completed. 
consensus cannot be reached on this issue such systems 
should not be completed, 

Where local 

Existing Halon systems should be maintained pending 
issuance of a final DOE 
(reference above draft Order). 

position on CFCs/Halons 

Variances from the above guidance,will be considered on 
a case-by case basis in consultation with the 
appropriate program office, EH and, if necessary to 
resolve conflicting opinions, the DOE Fire Safety 
Committee. 

.Future revisions to DOE Order 6430.1A, General Design Criteria 
and 5480.7, Fire Protection will incorporate the above, 
meantime, the widest possible distribution of this position 

In the 

should be made. 

Questions pertaining to the above position should be directed to 
on (FTS) 233-4794. 

.. Robert Weller 
(Acting) Director 
Office of Projects 61 
Facilities Management 

Safety 6 Quality Assurance 

cc: 

P. Ziemer, EH-1 
W. Young, NE-1 
J. Tuck, DP-1 
J. Decker, ER-1 
S. Blush, NS-1 
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Jnited States Government Department of Energy 

illn e mo r and u m 
DArr: MAY S 1993 

REPLY TO 
A*oF: EH-31.3 

SUBJECT: Managed Phase Out of Halon Fixed Fire Suppression Systems 

To: Distribution 

The purpose of this memorandum is to provide additional interim departmental 
criteria on the management of the reduction and potential elimination of 
Halon fire extinguishing systems within the Department of Energy (DOE). 
This memorandum supplements the joint Office of Safety and Quality 
Assurance/Off ice of Projects and Facil i ties Management memorandum of 
September 27, 1990, in which guidance was provided on the installation of 
new Halon 1301 fixed fire suppression systems and Halon 1211 portable fire 
extinguishers. 

Concerns over environmental deterioration caused by the proliferation of 
chlorofluorocarbons (CFCs) and Halon compounds in the atmosphere have 
promp-ted an international effort to reduce or eliminate the use of these 
substances. 
adoption of the Montreal Protocol and subsequent amendments. 
Parties agreed to adjust the protocol to fully phase out use of CFCs and 
Halons. 
maintain facility safety while protecting the environment, the following 
policy was established for dealing with the continued use o f  Halon 1211 and 
1301 for fire suppression. 

A degree of consensus has been reached as evidenced by the 
Further, these 

Reflecting the Department's responsibilities to protect workers and 

The underlying position for this policy is that DOE should be aggressively 
pursuing alternate fire protection configurations in lieu of Halon fire 
protection systems where currently installed. 

Accordingly, all DOE Field Elements should: 

0 Within 1 year after the date *of issuance of this memorandum, analyze 
and decide which existing Halon systems can safely be deactivated. 
This decision should be based on an analysis which realistically 
reflects the risks of fire in relation to existing levels of fire 
protection, excluding the Halon system. (A sprinkler system will 
provide an equivalent level of safety. A fire detection/alarm and 
signal 1 ing system, coupl ed with a capable emergency response force may 
provide an acceptable level of fire safety.) 
reached, the system should be deactivated as soon as.practical to 
minimize the risk of inadvertent discharge. 

When such a decision is - 

0 Within 1 year after the date of issuance of this memorandum, analyze 
and decide which existing Halon systems can be converted from 
automatic to manual activation. This course of action 
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0 

is suggested for those situations where the Halon system has already 
been defined as "Essential" and where timely human intervention- to 
activate the system in the event of a fire will be assured. A 
preliminary step has been taken in this direction in conjunction with 
efforts to respond to the July 13, 1992, "Essential Use" survey that 
was requested by the Office of Environment, Safety and Health. 
above, when this decision is reached, an expeditious schedule for 
conversion should be implemented. 

Where timely response to fire emergencies cannot be assured and where 
conversion to manual activation cannot be justified for safety 
reasons, appropriate measures should be implemented to minimize the 
potential for false discharge of the Halon systems. This should 
include expeditious remedi al action on maintenance work orders for 
these systems. This could also include the modification of the 
existing system to feature "cross-zone" detector discharge, de7ayed 
discharge, abort switches, and other technical means. Facility 
specific training of operating personnel on Halon system operating 
characteristics would also be prudent. 

As 

0 -Prioritize existing Halon systems in order of importance to safety so 
that if one discharges and there is no more Halon available to 
rep1 eni sh it the capabil i ty exists to deactivate other system( s) that 
are o f  lesser priority. 

0 

0 

0 

0 

0 

Store excess quantities of Halon on site in their original containers. 
Provisions for a central DOE repository and transfer facility for 
banked Halon are being developed. 
in an external Halon banking program.) 

(DOE is considering participation 

Maintain portable extinguishers in place where there i s  no site policy 
for their removai. 
periodically as required by industry standards and return them to 
service. 
the hydrostatic test interval;) 

Inspect and maintain the extinguishers 

(The Department is exploring the possibility o f  extending 
\ .  

Have a contingency pl an in pl ace for interim compensatory measures 
(such as fire watches) to be implemented i f  a Halon system is rendered 
inoperable and cannot be restored within a reasonable period of time. 

Expedite planning for projects to rep1 ace Halon systems with a1 ternate 
means of protection. 

Be conscious of the f a c t  that situations beyond DOE control may 
require that some or all of the existing Halon systems in our 
inventory be deactivated and portable extinguishers removed sooner 
than anticipated. 
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We request that, in light o f  the plannea termination of production o f  
Halons, the widest possible distribution o f  this position should be made. 

The Office of  Safety and Quality Assurance (EH-30) will be the clearinghouse 
on Halon-related fire protection information. 

Questions pertaining to the above position should be directed to 
Mr. Dennis Kubicki on 301-903-4794. 

/' 3 g w  Neal Goldenberg 

Director 
Office of Nuclear Safety 

Pol icy and Standards 

r. 

.' eputy Assistant Secretary 
d a f  ety and Qual i ty Assurance 

cc: 
P. Brush, EH-1 
E. C. Brolin, NE-1 
L. Sye, AD-1 





US. Department of Energy 
Washington, D.C. 

ORDER 

I I DOE 5480.7A 
~ 

2-17-93 

SUBJECT: FIRE PROTECTION 

1. PURPOSE. To establish requirements f o r  a comprehensive f i re  protection 
and related perils protection program sufficient t o  attain Department of 
Energy (DOE) objectives. 

2. CANCELLATION. DOE 5480.7, FIRE PROTECTION, o f  11-16-87. 

3 .  SCOPE. 

a. Provisions: 

The provisions of this Order apply t o  a l l  Departmental Elements. 
specifically appl ies t o  personnel ,and property a t  a l l  DOE-owned or 

w i t h  respect t o  matters concerning f i re  protection. 

The Naval Nucl ear Propul si on.  Program, as sti pul  ated bel ow, i s  exempt 
from the provisions of this Order. 

I t  

- -leased structures. T h i s  Order has primacy over all  other DOE Orders 

DOE faci l i t ies ,  projects and programs tha t  are licensed by the 
Nuclear Regulatory Commission (NRC) or an NRC Agreement State  shall 
use the requirements specified by the NRC o r  NRC Agreement State i n  
lieu of this Order where requirements overlap NRC o r  NRC Agreement 
State regulations. 

b. ADDlication t o  Contracts: 

The provis ions of  this Order are t o  be applied t o  covered contractors 
and they will apply t o  the extent implemented under a contract or 
other agreement. A covered contractor (including Management and 
Operating contracts) is a seller o f  supplies. o r  services performing 
on-site a t  a DOE-owned o r  -leased facility and awarded a procurement 
contract o r  a subcontract. The term "procurement contract" does n o t  
i ncl ude smal 1 purchases. 

4 .  OBJECTIVES. The objectives of this Order are as follows: 

a. Minimize the potential for the occurrence of a f i re .  

b. Ensure that f i re  does n o t  cause an on-site o r  off-site release of 
radio1 ogi  cal and other hazardous materi a1 that will threaten the 
public health and safety or the environment. 

DISTRIBUTION: 
A1 1 Departmental E l  ements 

INITIATED BY: 
Assistant Secretary for 

Environment, Safety and Health 
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c. Establish requirements t h a t  will provide an acceptable degree of l i f e  
safety t o  DOE and contractor personnel and tha t  there are no undue 
hazards t o  the public from f i r e  and i t s  e f fec ts  in DOE f a c i l i t i e s .  

d .  Ensure t h a t  process control and safety systems are n o t  damaged by 
f i r e  o r  re1 ated peri 1 s . 

e. Ensure tha t  v i ta l  DOE programs will n o t  suffer  unacceptable delays as 
a resu l t  of f i r e  and i t s  effects .  

f .  Ensure t h a t  property damage from f i r e  and related pe r i l s  does not 
exceed an acceptable level.  

5. MANDATORY FIRE PROTECTION CRITERIA. Fire protection c r i t e r i a ,  delineated i n .  
the following codes, standards and other documents are the minimum 
requirements for  the implementation of the DOE Fire Protection Program. 
These c r i t e r i a  are mandatory as a resu l t  of statutory requirements o r  DOE 
pol icy requirements. 
standards arise; the more restrictive requirements apply. 

Where conf l ic t s  in the application o f  these codes and 

a. Code o f  Federal Regulations (CFR) 29, Part 1910 

b. CFR 29, Part 1926 

c. National Fire Protection Association (NFPA) Codes and Standards 

d. DOE 5480.4, ENVIRONMENTAL PROTECTION, SAFETY, AND HEALTH PROTECTION 
STANDARDS, o f  5-15-84, which specif ies  requirements for the application 
o f  environmental protection, safety,  and health standards. 

e. DOE 6430.1A, GENERAL DESIGN CRITERIA, of 4-6-89, which provides general 
design criteria for use in the acquisition of the Department's 
faci  1 i t i  es .- 

f . DOE/EP-0108, "Standard for  Fire Protection of AEC E l  ectroni c Computer 
Data Processing - Systems". 

g. DOE/EV-0043, 8-79, "Standard on Fire Protection f o r  Portable 
Structures". 

h.  Other DOE Orders and s ta tu tory  requirements, n o t  l i s t e d  above, t h a t  
contain requirements of a more limited extent re la t ing  t o  the DOE Fire 
Protection Program. 
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NOTE: 

3 

APPLICATION OF CODES AND STANDARDS. The fire rotection re1 ted codes and * 

standards in effect when facility design commences (code of record) remain 
in effect for the life of the facility. When modifications of a 
substantial nature occur, as determined by the authority having 
jurisdiction (AHJ), the current edition of the code shall apply to the 
modification. EXCEPTION: If there is a significant hazard that endangers 
building occupants or the public, as determined by the AHJ, the facility 
shall be upgraded to the requirements of the current edition of the code or 
standard. 

6. DOE REFERENCED CRITERIA. The following references contain additional 
criteria and guide1 ines pertaining to the DOE Fire Protection Program: 

a. 

b. 

C. 

d. 

. .  

e. 

f. 

9- 

h. 

i. 

j. 

k. 

1. 

m. 

n. 

DOE Fire Protection Resource Manual. 

"General Fire Fighting Guidance for Nuclear Weapons," (this 
document is Confidential Restricted Data) (TP20-11) (DOE). 

DOE 5482.1B, ENVIRONMENT, SAFETY, AND HEALTH APPRAISAL PROGRAM, o f  
9-23-86, which establishes the environmental protection, safety, and 
health protection appraisal program. 

DOE 5484.1, ENVIRONMENTAL PROTECTION, SAFETY, AND HEALTH PROTECTION 
INFORMATION REPORTING REQUIREMENTS, o f  2-24-81, which establ i shes 
procedures .for the reporting o f  information having environmental 
protection, safety, or 'health protection significance. 

DOE 5500. lB, EMERGENCY MANAGEMENT SYSTEM, of 4-30-91, which establishes 
procedures for planning for emergencies involving DOE or requiring DOE 
ass i stance. 

National Fire Protection Association Handbooks. 

Factory Mutual Loss Prevention Data Sheets. 

Society of Fire Protection Engineers (SFPE) Handbook. 

DOE Explosives Safety Manual, DOE/EV/06194. 

Local and State fire protection criteria. 

American Petroleum Institute Guidelines. 

NFPA guides , manual s and recommended practices . 
"Product Directories of Underwriters Laboratori es, I' together with the 
periodic suppl ements (UL) . 
"Factory Mutual Research Corporation Approval Guide" (FM) . 
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7. DEFINITIONS. 

a. Acceptable. When appl ied t o  f i r e  sa fe ty ,  "acceptabie" i s  a leve l  of 
pro tec t ion  which  the Authority Having J u r i s d i c t i o n ,  a f t e r  consultation w i t h  
the  cognizant DOE f i r e  p ro tec t ion  engineer (s ) ,  considers  sufficient t o  
achieve the ob jec t ives  def ined above. In some instances, i t  i s  a level of 
pro tec t ion  necessary t o  meet a code o r  standard.  In o ther  instances it i s  
a leve l  of  p ro tec t ion  t h a t  dev ia t e s  (p lus  o r  minus) from a code o r  s tandard 
a s  necessary and y e t  adequately p r o t e c t s  against the inherent f i re  hazards. 

b. Authoritv Havinq J u r i s d i c t i o n  ( A H J L .  The dec is ion  making au tho r i ty  i n  
Except as d i rec t ed  by the Program matters concerning f i re  pro tec t ion .  

Sec re t a r i a l  Officers, the Heads of F ie ld  Organizations o r  designee is  the 
AHJ. Decisions impacting f i re  s a f e t y  shall be made by the AHJ only a f t e r  
consul ta t ion  w i t h  the cognizant DOE f i re  pro tec t ion  engineer ts)  . Where an 
Area Office o r  S i t e  Office exists wi th in  the DOE organization, a formal, 
c l e a r l y  defined de lega t ion  of  f i re  p ro tec t ion  r e spons ib i l i t y  shall be 
es tab l  i shed regarding t h e  AHJ . 

c. DOE Fire Pro tec t ion  Prosram. Those f ire pro tec t ion  requirements, 
hardware, admin i s t r a t ive  controls, prdcedures, guide7 ines, plans,  
personnel, analyses ,  and technica l  cri teria tha t  comprehensively ensure 
t h a t  DOE ob jec t ives  r e l a t i n g  t o  f ire s a f e t y  are achieved. 

d. E a u i v a h c v .  The approved alternate means of s a t i s f y i n g  the technica l  
provisions of a f i re  p ro tec t ion  code o r  standard.  (Deviations from 
s p e c i f i c  requirements of occupational s a f e t y  and heal th  s tandards,  a s  
de l inea ted  i n  the Code of Federal Regulations,  are t r ea t ed  a s  variances a s  
defined i n  the Department's Occupational Safety and Health Program). 

e. Exemotion. * The approved dev ia t ion  from a non-statutory code, s tandard o r  
DOE Order. (Deviations from s p e c i f i c  requirements of occupational s a fe ty  
and health s tandards ,  a s  de l inea ted  i n  the Code of Federal Regulations, a r e  
t r e a t e d  a s  var iances  a s  defined i n  t h e  Department's Occupational Safe ty  and 
Health Program). ' 

f .  Fire Area. A location bounded by construction having a minimum fire 
resistance r a t i n g  of 2 hours w i t h  openings protected by appropr ia te ly  
f i r e - r a t ed  doors,  dampers, o r  pene t ra t ion  seal  s . 
e x t e r i o r  f i re  a reas  (yard areas) shall be a s  determined by the au tho r i ty  
having j u r i s d i c t i o n .  

The boundari e s  of 

g. Fire Loss. The d o l l a r  cos t  o f  r e s t o r i n g  damaged property t o  i ts  pre-fire 
condi t ion (refer t o  DOE 5484.1). In determining loss, the estimated damage 
t o  the f a c i l i t y  and conten ts  shall inc lude  replacement cost, less salvage 
value. Losses will exclude c o s t s  o f  r e s t o r a t i o n  o f :  

(1) Property t h a t  i s  scheduled f o r  demolit ion.  

(2 )  Property: 

( a )  decommissioned and not  c a r r i e d  on books as  a value,  o r  
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(b) where there is  no loss potential. 

. .  

Include the cost of ,decontamination and cleanup, the loss of production or 
program continuity, the indirect costs of  f i r e  extinguishment (such as 
damaged f i r e  department equipment) , and consequent effects on re1 ated 
areas, in a l l  property loss amounts. 

h. Fire Protection. A broad term which  encompasses a l l  aspects of f i r e  
safety, includjng: building construction and fixed building fire 
features, f i r e  suppression and detection systems, f i r e  water systems, 
emergency process safety control systems, emergency f i re  f i g h t i n g  
organizations ( f i re  departments, f i r e  brigades, etc.) , f i r e  protection 
engineering, and f i re  prevention. Fire protection i s  concerned w i t h  
preventing or minimizing the direct and indirect consequences of f i r e .  
I t  a lso includes aspects of the following perils  as they relate t o  f i r e  
protection: explosion, natural phenomenon, smoke and water 'damage from 
fire.  

i .  Fire Protection Svstem. Any system designed t o  detect, extinguish, and 
limit the extent of f i r e  damage o r  enhance l i f e  safety. -Where 
redundant f i r e  protection systems are required, any two of the 
following will sat isfy that requirement. These include: 

Automatic suppression systems, such as f ire sprinklers, foam, 
gaseous, explosion suppression, o r  other specialized ext inguish ing  
systems p l  us appropriate a1 arms. An adequate supply, storage and 
d i s t r i b u t i o n  system i s  an essenti a1 el ement . 
Automatic f i r e  detection, occupant warning, manual f i r e  alarm, and 
f i r e  a1 arm reporting systems combined with properly equipped and 
adequately trained f i r e  departments or brigades. 

Fire barrier systems o r  combinations of physical separation and 
barri ers for outdoor 1 ocat i ons . 
Other systems,. such as alternate process control systems, as 
approved by the AHJ. 

j. Maximum Credible Fire Loss (MCFL). The property damage t h a t  would be 
expected from a f i re ,  assuming that :  

(1) All installed f i r e  protection systems function as designed. 

(2)  The effect of emergency response i s  omitted except for post-fire 
actions .such as salvage work, s h u t t i n g  down water systems, and 
restoring operation. 

k. Maximum Possible Fire Loss (MPFLL. The value o f  property, excluding 
land, within a f i r e  area, unless a f i re  hazards analysis demonstrates a 
lesser (or greater) loss potential. 
automatic f i r e  suppression systems and manual f i r e  fighting efforts. 

T h i s  assumes the failure of b o t h  
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1. Prooertv. 
the Department has responsibility, including: 

All government-owned or leased structures and contents for which 

(1) All DOE land, structures, and contents. 

(2) All leased .locations. 

(3) All other Government property on DOE land or in DOE structures. 

(4) Other property that occupy DOE land or are in DOE structures. 

m. Oualified Fire Protection Enaineer. A graduate o f  an accredited 
engineering curriculum and having completed not less than four years o f  
engineering practice, three of which shall have been in responsible charge 
of diverse fire protection engineering work. If not such a graduate, a 
qualified engineer shall, either: demonstrate a knowledge o f  the principles 
of engineering and have completed not less than six years engineering 
practice, three of which shall have been in responsible charge o f  diverse 
fi-re protection engineering projects; be a registered professional engineer 
in fire protection; or meet the requirements for a Grade 11 or higher Fire 
Protection Engineer as defined by the Office of Personnel Management. 

protect i on : expl osi on, natural phenomenon, smoke, and water damage. 

. 

n. Related Perils. Aspects of the following as they relate to fire __ 

0 .  Risk. 
5481.16). 

A term used to describe the overall potentia7 for loss (refer to DOE 

p. Safetv C1 ass Eaui Dment . Systems, structures, or components i ncl udi ng 
primary environmental monitors and portions of process systems, whose 
failure could adversely affect the environment, or the safety and health of 
the public. 

For nucl ear reactors and non-reactor nuclear faci 1 ities, C1 ass A Equipment 
includes those systems, structures, or components with the following 
characteristics : 

o Those whose failure would produce exposure consequences that would 
exceed DOE established guidelines at the site boundary or nearest point 
of uncontrolled public access. 

Those required to maintain operating parameters within the safety 
1 imits specified in Technical Safety Requirements (Technical 
Specification or Operational Safety Requirements) during normal 
operations and anticipated operational occurrences. 

Those required for nuclear criticality safety. 

o 

o 
/ 
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o Those required to monitor the release of radioactive materials to 
the environment during and after a design basis accident. 

o Those required to monitor and maintain the facility in a safe 
shutdown condition. 

o Those that control the safety class items described above. 

q. Vital Proqram. A DOE program so defined by the Program Secretarial 
Officers. 

8. RESPONSIBILITIES AND AUTHORITIES. 

a. Proaram Secretarial Officers. 

For matters affecting facil ities under their programmatic 
responsi bil i ty, PSOs shall : 

(1) Direct DOE fire protection programs for personnel and property - under their responsibility. 

(2) Evaluate and assess in accordance with this Order, the adequacy of 
contractor fire protection programs so as to assure that the 
criteria in paragraph 8h are met and the elements delineated in 
paragraph 9 are incorporated. 

(3) Review and define each vital program and provide current 
information to the head of the f.ield organization describing the 
maximum acceptable impact on the program if a property within the 
field organization is lost due to a fire. This shall include the 
maximum acceptable down time if less than 6 months and.fire loss if 
less than %150M. 

(4) Establish and maintain a system to assure that the DOE fire 
protection program is documented and incorporated in the plans and 
specifications for all new facilities and for major modifications 
of existing facilities. This includes oversight by a qualified 
fire protection engineer of plans, specifications, and te.sting of 
fire protection features. 

(5) Review field organization requests for exemptions. Obtain EH-1 
approval for proposed actions on exemption requests. 
with NS-1 when nuclear fire safety issues are involved.) 

(6) Maintain or has access to an adequate fire protection staff, 
including one or more qualified fire protection engineers, to 
accomplish the above responsibilities. Continuing education and 
training should be provided to maintain and enhance the level of 
competency of the fire protection staff. 

(Coordinates 
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b. The Assistant Secretary for Environment, Safety and Health CEH-1L. 

(1) Devel ops fire protection requi rements and guide1 i nes for programs and 
facilities. Coordinates the development of fire protection criteria 
with the Office of Organization, Resources and Facilities Management 
(AD-IO), the Director of Nuclear Safety Pol icy and Standards (NE-70), 
PSOs, and other appropriate Headquarters organizations to assure the 
consi stency of such cri teri a with the requi rements of appl i cab1 e fire 
protection codes and, DOE 5480.4, and this Order. 

(2) Evaluates and assesses, in accordance with this Order and DOE 5482.1B, 
the adequacy of DOE fire protection programs. 

(3) Disseminates fire protection related technical information through the 
Annual Summary of DOE Fire Protection Programs and updates of the Fire 
Protection Resource Manual. 

(4) Issues guidance and interpretations of the DOE fire protection program 
in coordination with NE-70. I 

(5) Approves fire protection exemption requests. Action on exemption 
requests shall be completed within 60 days of receipt of the request. 
Approval of the Office o f  the Secretary (S-1) shall be solicited for 
any generic fire protection exemption request that has DOE-wide nuclear 

- 

, I 

_- 

. .  safety imp1 ications. 

(6) Coordinates activities of the DOE Fire Safety Committee 

(7) Maintains or has access to an adequate fire protection staff to 
accomplish the above responsibilities, including one or more qualified 
fire protection engineers. 
provided to maintain and enhance the level of competency of the fire 
protection staff. 

Continuing education and training should be 

C. The Director of Nuclear Safety (NS-I). 

(1) Evaluates and assesses, in accordance with this Order the adequacy of 
DOE Fire Protection Programs relative to nuclear safety. 

(2) Concurs with fire protection exemptions that relate to nuclear fire 
safety. Action on exemption requests shall be completed within 60 days 
of receipt of the request. 

(3) Maintains or has access to an adequate fire protection staff, including 
a qualified fire protection engineer, to accompl ish the above 
responsibilities. Continuing education and training should be provided 
to maintain and enhance the level of competency of the fire protect4on 
staff. 
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d. The Assistant Secretarv for Nuclear Enerqv (NE-1). 

(1) Reviews and concurs with fire protection policy and guidance 
developed by EH-1 that relate to nuclear safety. 
interpretation and guidance concerning the fire protection criteria 
for nuclear -facilities. 

Provides 

(2) Maintains or has access to an adequate fire protection staff, 
including a qualified fire protection engineer, to accomplish the 
above responsibilities. Continuing education and training should be 
provided to maintain and enhance the level of competency of the fire 
protection staff. 

e. The Director of the Naval Nuclear Prooulsion Proqram (NE-60). 

Presidenti a1 Executive Order 12344, statutorily prescribed by 
Public Law 98-525, 42 U.S.C. S7158 note (1984), establishes the 
responsi bil i ties and authorities of the Director, Naval Nuclear 
Propulsion Program (who is also the Deputy Assistant Secretary for Naval 
Reactors within the Department) over all facilities and activities which 
comprise the program, a joint Navy-DOE organization. These executive and 
legislative actions establish that the Director is responsible for all 
matters pertaining to naval nuclear propulsion for all program facilities 
and activities. Accordingly, the provisions of this Order do not apply 
to the Naval Nuclear Propulsion Program. 

f. The Director of Administration and Manaqement (AD-1). 

(1) Ensures that the requirements of this Order are included within 
DOE 6430. lA, GENERAL DESIGN CRITERIA. 

(2) Evaluates and assesses the adequacy of fire protection for DOE 
Records Management Programs. 

g. Heads of Field Orqanizations. 

. * I  

As directed by the PSO, the Heads of Field Organizations shall: 

(1) Ensure a level of fire protection adequate to meet the objectives of 
this Order for personnel and property within their responsi bi 1 i ty. 
Where an area office exists within the organization, a clear, formal 
delegation of fire protection responsibilities shall be established. 

(2) Establish and maintain a system to assure that the DOE fire 
protection program is documented and incorporated in the plans and 
specifications for all new facilities. and for major modifications of 
existing facilities. This includes oversight by a qualified fire 
protection engineer of plans, specifications, and testing of fire 
protection features. 
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Review implementation plans for compliance with -recommendations 
resulting from fire protection assessments. Forwards a copy of 
compliance plans, exemption requests, equivalency determinations, 
compliance schedule approvals, and other requested data to the PSO. 

Approve contractor requests for fire safety equivalencies . 
Maintain a list of facilities/contractors for which they 'have fire 
protection appraisal responsibility in' accordance with this Order, 
indicating the assessment frequency for each. 

Conduct fire protection assessments of facilities and/or contractors 
according to the frequency and scope established by this Order to 
assure that: 

(a) The program described in paragraph 9 is being implemented. 

(b) Effective action is being taken to correct deficiencies identified 
from previous appraisals, including prioritization, tracking, and 
imp1 ementati on of interim compensatory measures. 

(c) Losses, impairments, and unusual fire-re1 ated incidents have been 
investigated and analyzed to identify causes, corrective action(s), 
and preventive methods. 

(7) Submit an annual summary to Office of Safety and Quality Assurance 
(EH-30) through the PSO covering the fire protection program and loss 
experience of the previous year, as required by DOE 5484.1. 

(8) Forward requests for fire protection exemptions, prepared by the 
contractor to the PSO. Submit a recommendation for approval for these 
conditions to the PSO for those issues where, in the judgment of the 
Head of the Field Organization, compliance with specific program 
elements is not attainable and where an acceptable level of safety has 
been provided. The cognizant Headquarters fire protection engineer 
should be consulted on these issues as appropriate. 

(9) Maintain or have access to an adequate fire protection staff, including 
one or more qualified fire protection engineers, to accomplish the 
above objectives. Continuing education and training should be provided 
to maintain and enhance the level of competency of the fire protection 
staff. 

(10) Establish and maintain a method to disseminate fire protection 
information from Headquarters to the contractors and vice versa. 
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. .  

(11) Where there is no PSO, the Head of the Field-Organization shall 
' assume the responsibilities as delineated in paragraph 8a. Where 

there is no contractor, the Head of the Field Organization shall 
assume the responsibilities as delineated in paragraph 8h. 

h. Heads of Headauarters Elements and Heads of Field Oraanizations. 

The senior ranking DOE official at a DOE office location shall include 
the following in a procurement request package for each procurement 
requiring the application of this directive: (1) identification of the 
Directive, (2) identification of the specific requirements with which a 
contractor or other awardee is to comply, or, if this is not 
practicable, identification of the specific paragraphs or other portions 
of this Directive with which a contractor or other awardee is to comply, 
and (3) requirements for the flowdown of provisions of this directive to 
any subcontract or subaward. For application to awarded management and 
operating contracts, Heads of Headquarters Elements and heads of field 
organizations may set forth this information in a written communication 
to the contracting officer rather than in a procurement request package. 

c 

i. Contractor Orqanizations. 

As required by the PSO or the Heads of Field Organizations and directed 
by the Contracting Officer, contractors shall be required to: 

(1) 

(2) 

Provide and maintain a level of fire protection to meet the 
objectives of paragraph 4, and the criteria of paragraph 9. 

Provide and maintain a system to ensure that the requirements of 
the DOE fire protection program are documented and incorporated in 
the plans and specifications for all new facilities and.for major 
modi f i cati ons of exi sting f aci 1 i ti es . 
comment by a qualified fire protection engineer of plans, 
specifications and test procedures and results for fire protection 
features. 

This i ncl udes revi ew and 

(3) Assist DOE in coordinating fire safety assessments at those 
facilities included in the survey program, establish action plans 
for compliance with recommendations resulting from the assessments, 
and forward compl i ance plans, exemption requests, and other 
requested data to DOE field organizations. 

(4) Establish and maintain a list of facilities for which the 
contractor has fire protect i on assessment responsi bi 1 i ty . 

(5) Conduct fire protection assessments of facilities accdrding to the 
scope and frequency established by this Order. 

(6) Provide fire protection technical assistance to DOE. 

' I  
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( 7 )  Submit requests for exemptions and fire safety equivalencies to 
the Head of the Field Organization for those facilities where 
compliance with specific program elements is not attainable and 
where an acceptable level of safety has been achieved. 

Maintain or have access to an adequate fire protection staff, 
including a qualified fire protection engineer(s). 
education and training should be provided to maintain and enhance 
the level of competency of the fire protection staff. 

Continuing 

9. DOE FIRE PROTECTION PROGRAM REQUIREMENTS. 

A DOE facility shall be characterized by a level o f  fire protection sufficient 
to fulfill the requirements for the best protected class of industrial risks 
(Highly Protected Risk/Improved Risk). This program is characterized by the 
inclusion of a continuing, sincere interest on the part of management and 
employees in mjnimiring losses from fire and related perils and the inclusion 
of preventive features necessary to ensure the satisfaction of objectives 
related to safety. - 
Based upon the above paragraph, the DOE Fire Protection Program shall meet or 
exceed the minimum requirements established by the National Fire Protection 
Association as directed by the PSO. Basic requirements shall include: a 
re1 iable water supply of acceptable capacity for fire suppression; 
noncombustible construction of an acceptable nature for the occupancy of the 
facility; automatic fire extinguishing systems; a fully staffed, trained, and 
equipped emergency response force; a means to summon the emergency response 
force in the event of a fire; and a means to notify and evacuate building 
occupants in the event of a fire. 
risks, serious property damage, program interruption, or loss of safety class 

. equipment as defined in the relevant facility SAR, additional protection 
measures may be deemed necessary as determined by the AHJ. 

. 

For areas subject,to significant life safety 

This level of protection also includes: 
control s for hazardous substances/processes; inspection, maintenance, and 
testing o f  fire protection features; and other programmatic fire safety 
activities as defined below. 

administrative procedures encompassing 

a. Proqrammatic Elements. 

Fire protection programs shall incorporate the following elements to assure 
that the objectives of paragraph 4 are met: 

(1) Fire Protection Criteria. A documented "Fire Protection Program" which 
i ncl udes : 

(a) A statement of management commitment to achieve the above stated 
objectives . 

(b) A policy statement that implements this Order and other DOE fire 
protection rei ated mandatory codes ana standards. 
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. .  

(c) F-ire protection criteria that reflect site-specific aspecis' of 
the fire protection program, including: the organization and 
responsibilities of the fire protection staff, administrative 
aspects of the fire protection program, and requirements for 
physical fire protection features. 

(2) Assessments. Documented evaluations of the fire protection program, 
including field walkdowns o f  facilities, shall be performed as follows: 

(a) Faci 1 i ties/contractors shall be assessed to establ i sb that they 
conform with DOE fire protection criteria. 

(b) Minimum Frewency 

Headquarters : 

0 

0 

PSO assessment of field offices ......................... 
EH' assessment of program offices.. ...................... 

3 years 

3 years 

Field Office: 

o 
- 

Field office assessment o f  the fire 
protection program of each contractor .................... 2 years 

Contractors/Facil i ty Managers:' 

0 

0 

0 

0 

0 

Annual fire protection assessments shall be made of facilities 
valued in excess of $50 million; where considered to be a 
moderate (Category 2 Hazard) or high hazard (Category 1 Hazard) 
as defined in DOE 5481.1B, SAFETY ANALYSIS AND REVIEW SYSTEM, for 
nonnuclear facilities and in DOE 5480.23, NUCLEAR SAFETY ANALYSIS 
REPORTS, for nuclear facilities; or in whicb vital programs are 
i nvol ved. 

Fire protection assessments shall be made at least every 
two years of facilities plus equipment valued at $10 
million to $50 million. 

Remaining facilities shall be assessed at least every three years 
or at frequencies determined by the AHJ. . 

Comprehensive assessments of fire protection program elements 
shall be made every two years. 

CopieS of the two most recent assessment reports shall be kept on 
file. 

-~~ __ __ . .... .... ____-- ... 
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Nature and ScoDe. Assessments shall include an evaluation of the 
following elements of the fire protection program: 

Program-re1 ated: 

Comprehensiveness of the fire protection program. 
Procedures for engineering design and review. 
Procedures for maintenance, testing, and inspection. 
Fire protection engineering staff (number, 
qualifications, training). 
Fire suppression organization (personnel 
and training). 
Fire suppression mutual aid agreements. 
Management support. 
Exemptions and documented equivalencies. 

Facil ity-related: 
- 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 

Fire protection of safety class equipment. 
Life safety considerations. 
Fire protection of vi tal programs. 
Fire protection of high value property. 
Fire suppression equipment. 
Water runoff. 
Pre-fi re pl ans . 
Fire apparatus accessibility. 
Completeness of fire hazards analyses. 
Fire barrier integrity . 
Compl eteness of f i re 1 oss potent i a7 
(MPFL/MCFL) determinations . 
Fire safety training. 

Combined' Aspects (Program & Faci 1 i ty) : 

o Inspection, testing, and maintenance reports. 
o Adequacy of facility appraisal reports. 
o Tests of I fire suppression systems, water suppl ies, 

and procedures for maintaining these in working order. 
o Administrative controls. 
o Temporary protection and compensatory measures. 
o Status of findings from previous assessments. 
o Conformance with appl i cab1 e Orders, codes and standards. 

7A 
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(3) Fire Hazards Analyses. The purpose of a f i r e  haiards analysis (FHA) 
i s  t o  comprehensively assess the risk from f i r e  w i t h i n  individual 
f i re  areas in a DOE fac i l i ty  in relation t o  existing or proposed f i r e  
protection so as t o  ascertain whether the objectives of paragraph 4,  
are met. A graded FHA, t h a t  ref lects  the risks from f i re  in a 
faci l i ty ,  shall be performed for new fac i l i t i e s  as directed by DOE 
6430.1A, for  nuclear fac i l i t i es  where safety analyses are required by 
DOE 5480.23, and as directed by the PSO. A Safety Analysis Report 
(SAR) tha t  addresses the following elements will satisfy the 
requirement for an FHA. A graded FHA shall contain, b u t  not  be 
limited t o ,  the following elements: 

( a )  Description of construction. 
(b)  Protection of essential safety class equipment. 
(c) Fire protection features. 
(d) Description o f  f i r e  hazards. 
(e) Life safety considerations. 
( f )  Critical process equipment. 
(9) High value property. 

( i  ) Fire Department/Bri gade response. 
(j) Recovery potential. 
(1) Potential for a toxic, biological and/or radiation incident due 

( m )  Emergency planning. 
( n )  Security considerations related t o  f i r e  protection. 
( 0 )  Natural hazards (earthquake, flood, wind) impact on f i re  safety. 
(p) Exposure f i r e  potential, including the potential for f i re  spread 

An FHA shall be performed under the direction of a qualified f i r e  
protect i on engi neer. 

- ( h )  Damage potential:  Maximum Credible Fire Loss (MCFL) and Maximum 
Possible Fire Loss (MPFL) . 

t o  a f i re .  

between f i r e  areas. 

b. Phvsical Features of the Proaram. 

DOE fac i l i t i es  shall incorporate the following -elements t o  assure t h a t  
the objectives of paragraph 4,  are met: 

(1) Safetv Class Eauioment. In areas where a f ire could cause damage t o  
safety cl ass equipment and where no redundant safety capabil i t y  
exists, a redundant f i r e  protection system shall be provided for the 
safety class equipment. For new fac i l i t i e s ,  redundant Safety Class 
Equipment shall located be in separate f i r e  areas. Fire suppression 
systems shall be designed such that  their  actuation will not  damage 
safety class equipment or cause a c r i t i ca l i t y  incident. 
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Life Safety. Life safety provisions shall be provided for all 
facilities in accordance with the Life Safety Code (LSC), NFPA 
Standard 101. The methods outlined in NFPA lOlM may be used to obtain 
an equivalent level of life safety where strict compliance is not 
possible. Exit requirements for toxic and explosive environments shall 
be as determined by the AHJ. In addition, for explosives environments, 
exits shall reflect the criteria contained in the DOE Explosives Safety 
Manual, (DOE/EV 06194). Where noncompliance with some Life Safety Code 
provisions may be required for public safety, as in some containment 
structures, additional protective systems and personnel 1 imits should 
be maintained. 
considered to satisfy the exit requirements of the applicable building 
code and OSHA 29 CFR 1910. 

Compliance with the Life Safety Code shall be 

( 3 )  Automatic Fire Protection. Complete automatic fire suppression systems 
designed in accordance with applicable NFPA standards shall be provided 
as follows: 

- (a) In all new structures over 5,000 square feet. 

(b) In all structures having an MPFL in excess of $1,000,000. or where 
the maximum credible fire will result in the loss o f  use of a vital 
structures for a period longer than that specified as acceptable bj 
the applicable PSO. 

' 

- .  
(4) Redundant Fire Protection. 

(a) When the MPFL exceeds $50 mill'ion, a redundant fire protection 
system is provided that, despite the failure of the primary fire 
protection system, will limit the loss to $50 million. 

(b) When the MPFL exceeds $150 million, a redundant fire protection 
system and a 3-hour fire barrier are required to limit the maximum 
possible fire loss to 6150 million. 

(5) Testinq and Maintenance. Fire protection systems shall be tested and 
maintained in accordance with the applicable NFPA standards and as 
supplemented by criteria in the DOE Fire Protection Resource Manual. 

(6) Oualitv Construction. New permanent structures in excess of 5,000 
square feet of area shall be of noncombustible or fire resistive 
construction. 



DOE 5480.7A 
2-17-93 

17 

(7) Fire Department. A fully staffed, trained, and equipped fire 
department/brigade shall service all DOE facilities, except as 
determined by the PSO. (Refer to the fire protection positions on 
minimal staffing levels in the DOE Fire Protection Resource Manual.) 
DOE or Contractor-operated organizations with the responsibility for 
providing fire protection for DOE property may enter into mutual aid 
agreements with other fire departments in accordance with Public Law 
46 (Title 42 USC Section 1856). 

(8) Fire Protection Water Supply An automatic water supply for fire 
protection having a minimum two hours stored water capacity shall be 
maintained. Municipal supplies having the same capability are 
acceptable. Facilities having a MPFL in excess of $50 million shall 
be provided with an additional, independent source of fire protection 
water. 

A water supply dedicated for fire protection may be necessary as 
determined by the PSO. A dedicated system shall be able to meet hose 
stream and sprinkler system demands, 

A combined fire and process/domestic system shall be able to del iver 
the fire demand plus the maximum daily domestic demand for the 
’required duration. 

- 

(9) Underqround Pipinq. Mains shall be sized for the largest fire flows 
anticipated but in no case shall be less than 8-inch diameter. 
Supply piping to individual fire sprinkler systems shall be at least 
as large as the fire sprinkler system riser. 

Liauid Run-off Control. Natural or artificial means of controlling 
liquid run offs from a maximum credible fire shall be provided so 
that contaminated or polluting liquids will not escape the site, 
including potentially contaminated water resulting from fire fighting 
operations. The amount o f  fire water that must be controlled and the 
design of the containment system shall be determined based on 
consultations with the cognizant DOE fire protection engineer. 

Fire Alarm Systems. 
provided, local alarms in the protected area and alarm transmission 
to an acceptable remote attended location -shall be provided. 

(10) 

(11) Where fire suppression or fire alarm systems are 

(12) Containment Svstems for Ventilation. Facilities which require 
ventilation containment systems shall be protected from the effects 

, from fire to preclude release of radioactive, toxic, or other 
hazardous materi a1 s . 
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(13) 

(14 

SDecial Hazard Protection. 
the .mandatory codes and standards l i s ted  in Paragraph 5 shall be 
protected by isolation, segregation o r  use o f  special f i r e  control 
systems (inert  gas ,  explosion suppression, etc.)  as determined by the  
AHJ. In addition devices for limiting or c o n t r o l l i n g  the effects o f  a 
f i r e  (re1 i ef Val ves , f i  1 ters ,  bl as t  wall s, emergency shutdown systems, 
scuppers, etc.) shall be provided. 

Hazards unique t o  DOE and n o t  addressed by 

Halon Usaqe. Future use of Halon will be governed under the conditions 
set forth in the DOE memorandum "Interim Posit ion on the Installation 
o f  New Halon 1301 Fixed Fire Suppression Systems and Halon 1211 
Portable Fire Extinguishers," dated September 27, 1990, and superseding 
documents. 

Seismic Cr i te r ia .  The design of f i r e  protection systems t o  w i t h s t a n d  
seismic events shall be i n  accordance w i t h  the c r i t e r i a  developed by 
the National Fire Protection Association, except as required by other 
DOE cr i ter ia .  

Imoai rment Control . A f i re  protection system impairment program shall  
be provided for control of  operations and tracking of impairments 
during periods when f i r e  protection systems are o u t  of service. 

Hiaher Standard of Protection. A higher  standard of protection, which 
includes f i r e  protection features beyond those s t ipulated above, may be 
warranted under certain circumstances. These features shall be 
determined by the PSO. The following factors shall be considered: 

(a)  importance 

(b)  effect on production 

(c) costs versus benefits 

(d) future conditions 

c. Administrative Features of the Proqram. 

(1) Fire Prevention Procedures. Faci l i t ies  shall have procedures governing 
the use and storage of combustible, flammable, radioactive and 
hazardous materials so as t o  minimize the risk from f i r e .  
procedures shall also exist for act ivi t ies ,  such as smoking 
l imitations,  i s o l a t i o n  of h o t  work, and other f i re  prevention measures, 
w h i c h  contribute t o  the decrease in f i r e  risk. 

Such 
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(3)  

(4) 

(5) 

(7) 

Assessment Resul'ts Trackinq Proqram. There shall be a program to 
identify, prioritize and monitor the status of fire protection 
related assessment findings/recommendations until resolution is 
achieved. 
modification, procedure change, fire safety equivalency, or 
exemption. . 

Resolution could be achieved by either: plant 

Interim Comoensatorv Measures. When final resolution of a . 
finding/recommendation will be significantly delayed because of 
funding, scheduling, or other considerations, appropriate interim 
compensatory measures (e. g . , fire watches, f i re patrol s , enhanced 
hazards control procedures , temporary fire protection features) shall 
be implemented to minimize the fire risk. 

Ooerabil itv Specifications. Minimum requirements to establ ish 
"operabi 1 i ty" shall be developed for fire protection features such 
as : f i re doors , f i re dampers , f i re detection and 'suppression systems , 
fire protection water supplies, etc. Periodic tests, conducted to 
satisfy the appl icable NFPA codes and standards or other DOE criteria 

-shall confirm that these features are operable. 
will be inoperable for a significant period of time, interim 
compensatory measures shall be imp1 emented unti 1 operabi 1 i ty i s 
restored. 

If fire protection 

Emercrencv Planning. 
shall be incorporated. in the Emergency Plan. 
protection organization shall be involved in the development o f  the 
Emergency Plan and in all related tvaining and drills. 

Information from the fire protection program 
The facility fire 

Traininq. Training shall be provided for the individuals within the 
fire protection organization, the fire department/brigade, and any 
other person with responsibilities for fire safety. Training programs 
shall reflect the criteria contained in the mandatory codes and 
standards listed in paragraph 5, and shall reflect site-specific 
considerations. 

Communications. Emergency communications shall be out1 ined in the 
emergency plan. The communications capability among potential 
responders to an emergency shall be coordinated to avoid confusion 
and interference. This capabil ity shall be tested on a frequency 
established by the authority having jurisdiction in accordance with . 
DOE cri teri a. 

BY ORDER OF THE SECRETARY OF ENERGY: 

LINDA G. SYE 
Acting Director of Organization 

and Management 





US.. Department:& Eriergy: 
Washington;, D.C. 
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S U B J E ~ .  FACILITY SAFETY 

ORDER 

Approved: 10-13-95 
Review Date: 10-13-97 

Chg 1: 11-16-95 

1. OB.3ECTIVE. The objective of # is  Order is to.establish facil t ty 'safety . 
rewirecrents related to: nuclear safety design; cr i t lcal i ty  safety, f i re  
protection and natural phenmna hazards m i  tigation.- .. . 

2. ' . The.Orders llsted below are canceled: Cancel1atfon'of.an Order 
m y  itself, modify or.otherwise affect any contractual obligation to 
comply w i t h  such an Order. Canceled Orders which are incorporated by. 
reference i n  a contract shall -in i n  effect u n t i l  the contract 3s modified 
t o  delete the reference. to' the requirements. In the canceled Orders . . 
a. 
b. DOE 5480.IA, FIRE PROTECTIM 
c. 

OOE 5480.28,'NATURAL PHEHOHMA HAZARDS HITI6ATfOtl 

DOE 6430.1A, 6ENERAL DESIGN CRITERIA (YCLEAR AND EXPLOSIVES SAFETY 
REQUIREHENTS) 

do  - DOE 5480.24, CRITICALITY SAFETY : 

a. pOF F l e e .  Except for  the exclusions in paragraph 3c, this Order 
applies t o  DOE Elements w i t h  responsfbillty for  DOE-owned or leased 
fac i l i t i es  as follows (see Attachment 1, fable 1, "Facility and Activity 
Appl icabil i'ty") : 

- 

'b . 

4.2, 4.4 A l l  WE nuclear and non-nuclear faci l i t ies .  
4.1, 4.3 A l l  DOE non-reactor nuclear faci l i t ies  which are 

classified as Hazard-Categories- 1, 2, or  3; and 
explosives .. facf l i t ies .  

Contractors. Except for  the exclusions i n  paragraph 3c, the Contractor 
Requirements Oocument (CRD), Attachment 2, sets forth requirements that 
are t o  be applied t o  the universe o f  contractors awarded contracts for '  
management and operating contracts. Contractor camp1 i ance. w i t h  the CRD 
w i l l  be required t o  the extent set forth . in a cdntract. Contractors 
shal l  be directed t o  continue to  comply wi th '  %he requirements o f  Orders. 
canceled by this Order u n t i l  their contracts are modified t o  delete the 
reference t o  the requirements of the .canceled-Orders. . 

Vertical 1 ine denotes change. 
-~ 

O l S l R  I BUT1 ON: 
A1 1 Departmental Elements 

INITIATED BY: 
Office o f  Environment, Safety 

and Health 



c, . Exclusions. 

. .  

Activities that  are ngulated 
Nuclear Regulatory Coarai ssion 

throuqh a license by the: 
(NRCr-or a State under an. 

Agreement hth the HRC, including activities certified by 
the NRC under section 4701 of -the Atoraic Energy Act; 

.. Activities conducted under the authority o f  the Director, 
Naval Nuclear Propulsion Progrra, as describedoin . I  Public4aw e 

98-525; .. .. 

Ueapons Safety P W a m  relrtlng to the prevention of 
accidental or unauthorfzed muclear detonations to the-kent . .  ' 
particular facility tn a aanner. that does not coutpmise . .  &he . 
effectlveness of such activities: . 

. 
Activities Conducted .undev wcleai. Expldsives- ad- .  . - .  

a requirement under this  putt cannot be. implemented for a . -. 

Activities that are:r6gulated by-the-l)epartment of 
Transportation or putyant to 49 CFR 173.7(b); 

Accelerator. facilities that are covered .by W]E-Order.S4f&LS - * 

(excluded from 554.1 and 4.3fbut not  from 554-2.and 4.44; 

Fusion facilities (excluded from gg4.l and 4.3 b u t  n o t  from 
554.2 and 4.4.). 

- .  

&QUIRFHENTS Each section of this Order has specific requirements, and, 
where .appropriate schedules for iaplementing requireaents .and specific 
exeatptions,-.w)rich are: provided i n  the following correspondlng sections 
of this Order. In complying with'the pmvisions o f  this Order, 
.determinations regarding. the acceptability o f  design should include 
comparison w i t h  existing safety basis infomation; if available. A l l  
new construction shal l ,  as a minimum, conform to-.the. Model Building 
%odes- appl icable' for  t h e  state or Vegion, supplemented wi th  additional 
safety requirements associated with- the hazards i n  the facil i ty i n  a 
graded. manner. 

. 

Guidance associated with. this Order are not mandatory requir&ents.. The 
guidance provided. i n  implementation guides and standards. referenced 
therein- are acceptable methods t o  satisfy the-  requireinents o f  this - 
Order. - A I  ternative methods that satjsfy the- requirements of th is  Order 
are also acceptable. Any implementation method.selected must  be . 
justified to ensure that an adequate level of .safety commensurate'nith 
the ident i f ied hazards is achieved. 

. .  

. .  
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4.1. Nuclear and Explosives Safety Design Criteria 

Nuclear Safety 

3 

The objectives of section 4.1 for nuclear safety are t o  ensure that Department 
of Energy (DOE) non-reactor nuclear facil i t ies are designed and constructed so 
as t o  assure adequate protection for the publlc, workers, and the environment 
from nuclear hazards.. The requirements of this section apply t o  the 
activities of design and construction o f  new Hazard Category 1, 2, and.3 DOE 
non-reactor nuclear faci l i t ies  and t o  the design and construction of 
modifications t o  existing DOE Hazard Category 1, 2, and 3 non-reactor nuclear 
faci l i t ies  when the proposed modifications significantly degrades the approved 
safety basis fo r  the facil i ty.  Modifications t o  faci l i ty  design and '  
construction during the design and construction phase shall conform t o  t h  
reauirements for new faci l i t ies .  Section 4.1 does n o t  apply t o  the decis on 

, 

* 

. . 

for 
end 

process t o  modify a faci l i ty ,  except . to serve as a standard-of comparison 
safety requirements. Activities associated with faci l i ty  deactivation at  
of l i f e  are exempt if justified by a safety analysis. 

Exp1osiv.es Safety 
The objettive of section 4.1 for. explosives iafety is t o  establish mapdatory 
standards for.explosives safety i n  the design .and construction of DOE. 
explosives faci l i t ies  o r  modifications thereof. Explosives facilities. are. 
those faci l i t ies  OF locations used for storage o r  operations w i t h  explosives 
o r  ammunition. When these faci l i t ies  are also non-reactor nuclear 'facilities, 
the requi.rements f o r  nuclear safety design also apply. 

4.1 . 1 Hucl ear Safety 

4 . 1 . 1.1 6eneral Requirements 

'Detailed appltication o f .  these requirements shall be guided by safety-.analyses 
.that establish the identification and functions of safety (safety class and 

I safety significant) Structures, Systems, and Components (SSCs). for a facil i ty 
and establish the significance t o  safety of functions. performed by those SSCs. 
Safety analyses shall consider facil i ty hazards, natural phenomena hazards, 
and external man-i nduced hazards. 

. facil i t ies such as airports, pipelines, and barge traffic peculiar to .  the s i te  
shall be considered. A safety analysis shall. be performed at- the earliest 
practical p o i n t  i n  conceptual o r  prel imi nary design, so that. required; 
functional attributes of safety SSCs can be specified i n  the detai1ed:design. 
Safety analyses shall be performed i n  accordance\ with-Safety Analysis Report. 
(SAR) guidance f o r  safety analysis, as described i n .  DOE guidance documents. 

4.1 . 1.2 Design Requirements 

Non-reactor nuclear faci l i t ies  shall be designed w i t h  the.objective of 
providing.multiple layers of protection t o  prevent o r  mitigate the unintended 
release of radioactive materials t o  the environment. Defense i n  depth shall 
include: s i t i n g ,  minimization of material a t  risk, the use of  conservative 

Factors, such as proximity t o  nearby. 

- 

. .  

. 



- 4  DOE 0 420.1 
- 10- 13-95 

. design margins and quality assurance; the use of successive physical barriers 
fo r  protection against the release of radioactivity; the provision of multiple 
means to  ensure cri t ical  .safety functions (those basic safety functions needed 
t o  control the processes, maintain them i n  a safe state,  and t o  confine and 
m i  t igate radioactivity associated w i t h  the potential for! accidents w i t h  
significant pub1 ic radiological 'impact) ; the use of equipment and 
administrativb controls which'restrict deviations from normal operations and 
provide for. recovery from accidents t o  achieve a safe condition; means- t o  
monitor accident releases required for .emergency resp.onses; and the provision, 
of emergency plans for minimizing the effects of an accident. 

Facilities shall be sited and designed i n  such a manner that  gives adequate 
protection for the health and s'afety .of the public and for  workers, includjng 
those a t  adjacent , faci l i t ies ,  from the effects of potential fac i l i ty  accidents. 
involving the release o f  radioactive materials. 
Facilities shall be desi.gned t o  facil i tate safe deactivation, decommissioning 
and decontamination at  end of 1 i fe. 

. 

. 

- 

' .  

Facilities shall -be. designed t o  facil i tate inspections, testing, maintenance,. 
repair and replacement.of safety SSCs as part of 'an overall re l iabi l i ty ,  
availability, and maintainability program. The objective is that  t t ,e.facil i ty 
can be maintained i n  a safe state, including during these operations, .and:in 

. keeping w i t h  the as low as is reasonably achievable ( A M )  principle- for 

Facilities. shall be designed to keep occupational radiation exposure w i t h i n  
statutory limits 'and incorporate ALARA.principles i n  design, including design 
provisions t o  facil i tate decontamination during the operational period, 

Facility process systems shail' be designed t o  minimize the productSon of 
wastes and minimize the mixing of radioactive and non radioactive. wastes, 

Safety SSCs. identified i n  accordance w i t h  t h i s  section shall, commensurate 
w i t h  the importance of the safety functions performed, be designed:. (1) so . 
that,they can perform their  safety functions when called upon t o  operate; and 
(2) under a quality assurance program that satisfies 1O.CER 830.120. 

4 . I . 2 a p t  osivis Safety 

occupational radi-ation .exposure. - 
- 

. 

. The safety design of all new DOE explosives faci l i t iesand:  a l l  modifications 
t o  existing explosives faci l i t ies  shall conform t o  the DOE explosives safety 
requirements established i n  the DOE Explosives Safety Manual, DOE M 440;1.-1.. 
Faci l i ty  structural design and construction shall comply w i t h -  the.:requirements 
of  m5-1300; Structures t o  Resist the Effects of Accidental Explosions, and 
OOE/TIC-11268, A Manual for the Prediction of Blast and Fragment loading af. 
Structures.. Blast-resistant design for  personnel and faci l i ty  protection 
shall be based on3he TNT equivalency of the maxirnum;quantity o f  explosives. 
and propellants permitted. In accordance .with TM5-1300, the TNT equivalency 
sball be increased by 20% for design purposes. 

- 

.. 
- 
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4.1.3 Implementation 
An Implementation P1 an describing the process that w i  11 . ensure that the 
requirements of.this section will be invoked during the design and 

. construction shall be submitted t o  the DOE Cognizant Secretarial Officer o r  
h i s  designee i n  accordance w i t h  section 5. Deviations from appljcable . 
requirements shall be appropriately documented and justified. 

4.2. Fire Protection 

.1. The objectives of section 4.2 are t o  establish requirements fo r  a 
comprehensive f i re  and. related hazards protection program f o r  faci.lities 
sufficient t o  minimize the potential for: (1) the occurrence of a f i re  or  
related event; (2) a f i r e  t h a t  causes an unacceptable on-site o r  off-site 
release of hazardous o r  radiological material that w i l l  threaten the 
health and safety of employees, the publ ic  o r  the environment; (3) vital 
DOE programs suffering unacceptable interruptions as a result  of fire and 
related hazards; (4) property losses from a .f ire and related events 
exceeding defined limits established .by DOE; and (5) cr i t ical  process 
controls and safety class systems being damaged as a resu'lt of a f i r e  and 
re1 ated events: 

Section 4.2 of t h i s  Order has primacy'over a l l  other DOE Orders w i t h  
respect to,  matters concerning fire protection. for  fac i l i t i es  (refer to. 
DOE .440.1 for worker protection. requirements) . . To the extent that . 
potential conflicts may arise resulting from the .implementation o f  these 
requirements i n  relation t o  other DOE Orders o r  Directives, t h e  cognizant 
' f i re  -protection Authority Having Jurisdiction [AH;]) w i t h i n  the Office of 
t h s  Assistant Secretary for Environment, Safety and .Health shall be 
responsible for resolving the issue i n  concert w i t h .  the other- AHJs. 

I . -  

3. DOE .facilittes, s i tes  and actfvitief (including design. and construction) 
shall be characterized by a. level of f i re  protectfon that.  is sufficient 
t o  fulfill the requirements of t h e  best protected class of industrial 
risks ("Highly Protected Risk" or "Improved Risk") and shall be provided 
protection t o  achieve "defense-in-depth." T h i s  includes meeting the . 
applicable building code and National Fire Protection Association Codes. 
and Standards, or exceeding them (when necessary t o  meet safety 
objectives) , unless an exemption has been granted. The applicable codes 
and standards are those i n  effect when faci l i ty  design commences. (:code 
of record") . When significant modifications t o  'a fac i l i ty  occur;: the 
current edition of the code o r  standard shall apply t o  themodification. 

4.2.1 6eneral Programnatic Requirements. 
DOE Elements and contractors shall develop, implement. and maintain an . 
acceptable f i re  protection .program w i t h  the following features: 

1. A policy statement that  incorporates the requirements of this Section, 
related DOE directives, and other applicable Federal, s ta te  and local 
f i re  protection requirements. The statement shall affirm management's 



. 6  

2. 

3. 

4. 

5. 

6. 

7. 

8: 

DOE 0 420.1 
-1 0 - 13- 95 

commitment t o  support  a level of'  fire'protection and f i r e  suppression 
capability sufficient t o  minimize losses from-fire and related hazards 
consistent w i t h  the best class of protected property i n  private. industry; . .  

Comprehensive, written f t r e  protection cr i ter ia  t h a t  reflect  additional 
si te-specific aspects. of the f i r e  protection program, including the: 
organization, training and responsibilities of the fire'  protection staff, 
administrative aspects of the f i r e  protection program, and requirements 
for the design, installation,. operability,.. inspection; maintenance: and 
testing of f i re  protection systems. 

Written f i re  safety procedures governing the use and storage of 
combustible, flammable, radioactive, and hazardous materials so as. t o  
minimize the risk from fire.  
protection system impairments and f o r  activities such as smoking, h o t  
work, safe operation o f  process equipment, and other-fire prevention 
measures which contribute t o  the decrease. i n  f i re  risk; 

Such procedures shall also exist  f o r  f i r e  

A system t o  ensure that the requirements of 'the DOE fire protection 
program. are documented - and i ncorporated i n the p l  ans and speci f i cats ons 
fora11 new faci l i t ies  and for  significant modifications o f  .existing' 
facil i t ies.  T h i s  includes- a documented review by a qualified'fire 
protection engi-neer of p l  ans , specifications, procedures, and acceptance 
tests . 
Eire hazards analyses (FHA) f o r  a l l  nuclear factl i t ies,  s ign i f icant  new 
faci l i t ies  and faci l i t ies  that  represent unique or  significant -fire I . 
safety risks. The FHA shall be developed using a graded approach. The 
conclusions of the FHA shall be incorporated i n  the Safety Analysis 

* 

Report' (SAR) Accident Analysis and shall be integrated i n t o  design basis 
and %beyond.. design basi s acci dent condtti ons . . 
Access t o  a qualified and trained f i r e  protection staff: inc luding  a f i re  
protection engineerts), technicians and f i re  f igh t ing  personnel to.. 
implement the requirements ,of this Section. 

A "baseline" needs assessment that  establishes the minimumxequired 
capabilities of site. f i r e  f igh t ing  forces. Th i s .  includes minimum 
staffing,. apparatus , faci 1 i ties , equipment, training; f i re-  pre-pl ans, 
off-site-. assistance requirements, and procedures... Information-from this 
assessment shall be incorporated i n t o  the si te- Emergency P1 anr 

Written pre-fire strategies, plans, and standard operating procedures ' t o  
enhance- the effectiveness of site fire f igh t ing .  forces; where=provided; 
Such- procedures. include those governing the use of f i r e  f i g h t i n g  water or 
other neutron moderating materials t o  suppress f i re  w i t h i n  o r  adjacent t o  
moderation controlled areas. Restrictions on the use of water shall be 
f u l l y  justified on the basis of cr i t ical i ty  safety.. 
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9 .  A 'comprehensive, documented fire protection self-assessment program, 
which includes all  aspects (program and facil i ty) of the fire protection 
program.. Assessments shall be performed on a regular-basis a t  a . I 

frequency established by DOE. 

10. A program t o  identify, prioritize and monitor the status of f ire 
protecti on-re1 ated appraisal f i ndi ngs/recommendati ons u n t i  1 final 

delayed,. .appropriate interim compensatory measures shall be. implemented 
t o  m'inimize the f i re  risk. 

* . ' resolution is achieved. When final resolution will be significantly 
* 

- 
, - 11. A process for  reviewing and recommending approval of fire safety 

"e,quivalencies" and "exemptions" t o  the 'DOE Authority Having Jurisdiction 
for fire safety. 

* 4.2.2 Fire Protect1 on Design Requi rements . .  

DOE Elements and contractors shall develop, implement and maintain a . 
comprehensive f i r e  protection pragram for faci l i t ies  that includes: 

1. 

2. 

A reliable water supply of adequate capaFity f o r  f i r e  suppression. 

Noncombustible o r  fire-resistive. construction, where appropriate. 
Complete fire-rated barriers that are commensurate w i t h  the fire hazard 

potential consistent w i t h  defined limits as established by DOE. 

Automatic f i r e  extinguishing systems throughout' a l l  significant 
faci l i t ies  and i n  all areas subject t o  loss of safety class systems,. 
significant l i f e  safety hazards, unacceptable program interruption, or  . 
f i r e  loss potential in-excess of defined limits. 

- 

t o  isolate hazardous occupancies and t o  minimize.fire spread and loss 

* 3. 

4. Redundant- f i r e  protection systems i n  areas where- safety class systems are 
vu1 nerabl e t o  f i re  damage and where no redundant safety capabi 7 i t y  exists 
outside of the f i re  area. . In new faci l i t ies ,  redundant safety class 
systems shall be i n  separate f i r e  areas. Redundant f i r e  protection 
systems- shall also be provided i n  areas where. the maximum- poss ib le  f i r e  
.loss (MPFL) exceeds limits established by DOE. 

A.means to summon the f i re  department i n  the event of a - f i re ,  such'as a - 
f i re- a1 arm - signal 1 i ng system. 
A means t o  not i fy  and evacuate building occupants i n  the event. of - a f i re ,  
such as a f i r e  detection or f i r e  alarm system and illuminated, protected 
egress paths. 

5. 

6. 

7. Physical access and appropriate equipment t o  faci l i ta te  effective 
intervention by the f i re  department, such as an interior standpipe 
system(s) i n  multi-story or large faci l i t ies  w i t h  complex configurations. 
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8. A means. t o  prevent the accidental release of significant quantities of 
contaminated products of combustion and f i r e  fighting water t o  the- 
environment, such as. ventilation control and f i l t e r  systems and curbs and 
dikes. Such features would only be necessary if required-by the FHA o r  
SAR i n  conjunction w i t h  other faci l i ty  o r  s i te  environmental protection 
measures . 

9. Fire and related-hazards that are unique t o  DOE and are not addressed by 
industry codes and standards shall -be protected. by isolation, segregation 
o r  use of special f i r e  control systems, such’as inert  gas or-explosion 
suppression, as determined by the FHA. . I  

10.. Fire protection systems shall be designed such that their inadvertent 
operation, inactivation o r  failure of structural stabil i ty will not  
result i n  the loss of vital safety functions or. inoperability of safety 
class systems as determined by the SAR. 

4.3. Nuclear Cri t ical i ty  Safety 
DOE Elements- shall ensure that a contractor responsible for a DOE non-reactor 
nuclear faci l i ty  shall establish a nuclear cr i t ical i ty  safety program7that ( I )  
applies t o  fissionable materials that are produced, processed, stored, 
transferred, disposed, or  otherwise handled, and ( i i )  includes the following 
elements i n  paragraphs 4.3.2 and 4.3.3. 

4.3.1 Objectives 

The objective shall be t o  establish nuclear cr i t ical i ty  safety program, 
requirements t o  ensure that: 

1. Crit ical i ty  safety is comprehensively addressed and. receives an 
objective review, w i t h  a l l  identified risks reduced-to- acceptably 
low -1 eve1 s and management authorization of the- operation is 
documented. 

2. The pub1 i c., workers, property, both government: and private$. the ‘ 
environment, ’ and. essenti a1 operations are protected from--the 
effects of a cr i t ical i ty  accident. 

4 3.2-  General Requirements. 

Operations-with fissionable materials which pose a cr i t ical i ty  accident. hazard 
shall be. evaluated .and documented t o  demonstrate that the. operation w i l l  be 
subcritical. under-both normal and .credible abnormal conditions. Fissionable 
material operations shall be conducted i n  such a manner- that consequences t o  
personnel and property that result from a cr i t ical i ty  accident will be 
mitigated .-. No single ‘credible event o r  failure shall  result i n  a Criticality 
accident- having unmitigated. consequences. 
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The nuciear c r i t i c a l i t y  safety program s h a l l  be evaluated and documented and 
s h a l l  include: 

(i) 

' 

Nuclear c r i t i c a l i t y  safety  evaluations f o r  normal and credib le  
abnormal condit ions t h a t  document the parameters, 1 i m i  ts ,  and 
con t ro l s  required t o  ensure t h a t  t he  analyzed condit ions are 

Implementation o f  l i m i t s  and. c o n t r o l s ' i d e n t i f i e d  by the nuclear 
c r i t i c a l  i ty  safety evaluations . 
s u b c r i t i c a l  . .  

(ii) 

(iii) Reviews o f  operations t o  ascer ta in  t h a t  l i m i t s  and controls. are 
being fol lowed and t h a t  process condi t ions have no t  been a l te red  . 
such 'that the a p p l i c a b i l i t y  o f  t he  nuclear c r i t i c a l i t y  safety 
evaluat ion has been compromised. 

Assessment o f  the need f o r  c r i t i c a l i t y  accident detect ion devices 
and a1 arm systems, and i n s t a l l  a t i o n  o f  Such equipment where5 t o t a l  
r i s k  t o  -personnel w i l l  be reduced. 

. 4.3:3 Spec i f i c  Requirements, . I 

, ( i v )  

- 
Fissionable mater ia ls  sha l l  be produced, processed, stored? transferred, 
disposed,*or otherwise handled i n  such a manner t h a t  the  p robab i l i t y  o f  a 
c r i t i c a l i t y  accident i s  acceptably low, and, t o  the extent  pract ica l ,  a l l  
persons, a l l  government, publ ic, and p r i va te .  property,' and the  .environment are 

c r i t i c a l i t y  accident. 
. protected from damaging.effects. and undue tiazards that-may ar ise  f rom a 

The Contractor C r i t i c a l i t y  Safety Program f o r  non-reactor nuclear 
f a c i l i t i e s  s h a l l  - include the fo l l ow ing  requirements: 

a.. 

' 

Contractor-Cri t i c a l i t y  Safety Programs: (CCSPS) - sha l l  apply t o  
operations i nvol v i  ng f i s s i  onabl e materi a1 s t h a t  pose a c r i t i c a l  i ty 
accident hazard. F i  ss i  0nab.l e nucT i des o f  concern t o  t h i  s . sect ion 
are l i s t e d  i n  Table 4.3-1. The assignment:of nuclides t o  the 
th ree  columns.in Table 4.3-1 i s  based on t y p i c a l  conditions. DOE 
Elements sha l l  ensure t h a t  each contractor organization sha l l  ' 

determine which column i s  appropriate t o - t h e  f iss ionable nucl ides 
e x i s t i n g  i n  i t s  inventory, whether l i s t e d  . in th is  tab le or- no t  
expressly included. Spec i f i c  technical  informat ion concerning 
d i f ferences i n  behavior - o f  these nuclides- re levant  t o .  t h e i r  
d i f f e r i n g  a b i l i t i e s  t o  support- a se l f -susta in ing nuclear chain 
reac t i on  may be found i n  ANSI/ANS-8.1-1983,R88 and ANSI/ANS-8.15- 
1981,R87. 

. 
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b. 

Table. 4.3-1. Fissionable Nuclides of Criticality Concern 
Nucl i de 

92U233* 
92U235* 
94Pu239* 

Nuclide . 

93Np237 
94Pu238 
94Pu240 
94Pu241 
94Pu242 
95Am241 
95Am242m 
95Am243 
96Cm243 
96Cm244 . 
96Cm245 
96Cm247 

98Cf251 
. .98Cf249 

- Nuclide 

91Pa23 1- 
9211232* 
92U 23 (I* 
96Cm246*- 
98Cf 250- 
98Cf 252- 
99Es254- 

* exis t ing i n  quantit ies and forms tha t  lead t o  the major 
focus of nuclear c r i t i c a l i t y  'safety 

existing i n .  isolated quantit igs less than potent ia l  minimum 
critical mass (per ANSI/ANS-8.15-1981,R87, "Nuclear ' . I . 
C r i t i c a l i t y  Control.. of. Special Actjnide Elements") : 

The. basic elements .and control parameters of programs-.for nuclear 
cri t icali ty safe ty  shall sa t i s fy  the requirements of the following 
American. Nuclear Society's ANSI/ANS nuclear c r i t i c a l i t y  sa fe ty  
standards : 

ANSI/ANS-8.1-1983,R88,. ".Nuclear. C r i t i c a l i t y  Safety i n  . 
Operations w i t h  Fissionable Materials Outside Reactors,' 
however paragraphs 42.2 and 4.2.3, and paragraph 3.3 shall 
be followed as modified i n  section 4.3.3.d of this - .  Order;. 

ANSI/ANS-8.3-1986, 'Cri t ical i ty  Accident Alarm System,". 
however. paragraphs 4,.1.2, 4.2.1 and 4,2..2 shall b e  followed 
as modified i n  section 4.3.3.c and e of . t h i s  Order; 

ANSI/ANS-8.5-1986, :Use of Borosi 1 icatetG1 ass Raschig Rings 
as a Neutron Absorber. i n  Solutions of F i  ssi 1 e Materi a1 " ; 

. .  . 

ANSI/ANS-8.6-1983 ,R88, "Safety i n  Conducting Subcri t ical ,  
Neutron-Mu1 t ip l ica t ion  Measurements i n  Si t u , "  however 
paragraph 5.3 shall be followed as modified i n  section . 
'4.3.3..f of this Order; 
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ANSI/ANS-8.7-.1975,R87, "Guide for Nuclear C r i t i c a l i t y  Safety 
i n  the Storage of Fissile Materials," however paragraph 5.2 
shall be followed as'modified by section-4.3.3.c of this 
Order . . .  * 

ANSI/ANS-8.9-1987, "Nuclear Critical i ty '  Safety Criteria for 
Steel -Pipe Intersections Containing Aqueous Solutions of 
Fissile Materials"; 
ANSI/ANS-8,10-1983,R88, "Criteria fo r  Nuclear Cr i t i ca l i t y  
Safety.Contro1s i n  Operations w i t h  Shielding and 
Confi nement".; ... 

* ANSI/ANS-8.12-1987,R93, "Nuclear Criticality Control and 
Safety of  P1 utonium-Uranium Fuel Mixtures Outside Reactors"; 

ANSI/ANS-8.15-1981,R87, "Nuclear C r i t i c a l i t y  Control of 
Special Actinide Elements"; 

ANSI/ANSL8.17-1984,R89, "Cr i t ica l i ty  Safety Cri teri a for.  the 
Handling, Storage, and Traqsportation o f .  LWR Fuel Outside 
Reactors," however paragraph 4.3 shall be followed a s  
modified i n  section 4.3.3.g'of t h i s  Order; 

ANSI/ANS-8.19-1984;R89,' "Administrative Practices for 
Nuclear Cr i t i ca l i t y  Safety;" 

ANSI/ANS-8.21-1995, "Use of Fixed Neutron Absorbers i n  
Nuclear Faci 1 i ties Outside Reactors. " 

, .  
. 

Revisions t o  any of the ANSI/ANS standards l i s t ed .  above w i l l  place 
this Section under immediate .review 'by DOE. Revised ANSI 
standards shall not be used unless.. an exemptton is granted o r  i t  
is incorporated i n t o  a DOE Order. 

c. A l l  recommendations i n  the ANSI/ANS standards . l i s t e d  i n  paragraph 
. 4.3.3.b shal l  be addressed, When recomendations.are not. . 

implemented, justification shall be documented i n  a manner 
described i n  the Implementation Plan . 
Two ,ANSI/ANS recommendations shall be requirements: 

ANSI/ANS-8.3-1986, paragraph 4.1.2, the second sentence of 
which. becomes, fo r  this Order, "Where alarm systems .are 
instal led,  emergency plans shal l  be maintained." . 

ANSI/ANS-8.7-1975,R87, paragraph 5.2, the 1 a s t  sentence o f  
which becomes, f o r  t h i s  Order, "The effects of more . 
s igni f icant  moderation shall be evaluated," 
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d. 

. 

For DOE application, the following sections. o f  ANSI/ANS-8.1- 
1983,R88, "Nuclear Crit icali ty Safety i n  Operations w i t h  
Fissionabl'e Materials Outside Reactors," shall- be read as follows: 

(1) Amlication o f  Double Continqency (paragraph 4.2.2, Double 
Contingency) . Process designs shall incorporate sufficient 
factors o f  safety t o  .require. a t  least  two unlikely, 
i ndependent, and concurrent changes i n process conditions 
before a c r i t i ca l i ty  accident is possible. . Protection shall 
be provided.by either ( i)  the control of two independent - 
process parameters (which is. the preferred approach, when 
practical; t o  prevent common-mode failure), o r  ( i i )  a system 
of multiple controls on a single process parameter. The 
number of control s required upon a si ngl e' control 1 ed - process 
parameter shall he based upon control r e l i a b i l i t y  and any 
features that  m i  t igate the consequences of control failure. 
In a l l  cases,.no single credible event or  failure-shall 
result i n  .the potential fo r  a cr i t ical i ty  accident,. except 
as. referenced i n  the paragraph that follows i 

. 

. .  

- An exception to  the application of double contingency, where 
si ngl e contingency operati ons are permi ssi bl e, i s presented. 

.. i n  paragraph 5*.1 of ANSI/ANS-8.10-1.983,R88. T h i s  exception * 

appliks t o  operations w i t h  shielding and confinement (e.g., 
hot cells  or other shtelded- facil i t ies).  

.Double contingency shall .be dmonstr,ated by documented . 
eval uati ons . 

(2) ADDlication o f  Geometrv Control (paragraph 4.2.3, Geometry 
. Control); Where a significant quantity of fissionable 
' materi a1 i s being. processed. and crit ical  i t y  safety is- a . 

concern, passive engineered controls such as. geometry- 
control shall be considered as a preferred control method. 

. Where passive engineered control-is not feasible, the . 
preferred Order of controls i s: active engi neered- controls, 
followed by administrative controls. The double contingency 
analysis shall just i fy  the chosen. controls . F u l l  advantage 
may. be taken o f  'any nuclear characteristics. of the process 
mater.ials and equipment. . A l l  dimensions., nuclear 
properties ,. and other features upon -which re1 i ance: is placed 
shall. be documented and verified p r io r  t o  beginning 
operations,. and control shall be exercised t o  maintain them. 

'. . 

. 

(3) ' Awlication o f  Definition of "Bias" (paragraph 3.3, Glossary 
of Terms). The uncertainty i n  the bias is  interpreted as a 
measure of both the accuracy of the.calcu1ation and the 
precision of the experimental data. 
include (a) the precision of the calculation if  the 
calculation i s  stochastic (notwithstanding that  such 

I t  i s  assumed also t o  
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precision often can. be made as great as desired),  and (b) 
the accuracy of the experimental data if  the e-xperiment is a 
mock-up o f  a referenced system. 

Deterministic computer calculations are assumed t o  have very 
high precision, o r  should be made t o  have very high - precision.. Stochastic. computer, calculations should be 
forced t o  have appropri ate1 y high precision . An experiment 
tha t  is not a mock-up i s  exactly accurate by definit ion.  

e. The requirements i n  ANSI/ANS-8.3-1986 re la t ing  t o  the. needs .for an 
alarm system (paragraphs 4.2.1 and 4.2.2); are not applicable t o  
this Order. For the purpose of this.-Order, C r i t i c a l i t y  Accident 
Alarm Systems (CAS) and Cr i t i ca l i t y  Detection Systems (CDS) shall'. 
be required as follows: 

In what follous, 16' per y " ~  is us+ as a mawre of credibility, a d  
dot. not mean that a probabilistic risk assusmnt (PRA) has-to be 
perforrad. RearoMble g m d s  for incredibility may bc prrsentd m the 
basis of ccuwnly .ccepted mginearirtg j-t. 

In those facil i t ies where the mass of f iss ionable  material. 
exceeds the limits' establifhed i n  paragraph 4.2.1 of.  
ANSI/ANS-8.3-1986 and the pr tbabi l i ty  of a c r i t i c a l i t y  . 
accident is grea te r  than  10 per year (as documented i n  a 
DOE-approved Safety Analysis Report (SAR) o r  i n  the. 
supporting analysis for an SAR), a CAS'conforming t o  

i n  which the expected dose exceeds 12 rads i n  free.air, 
where a CAS is defined t o  include .a criticality accident 
detection device and a personnel evacuation a1 arm: 

. ANSI/ANs'-8.3-1986 shall be provided t o  cover occupied areas 

(2) 
. 

In those facilities where the mass of f iss ionable  material 
exceeds the limits established i n  paragraph 4.2.1 of 
ANSI/ANS-8.34986 and the probability of' a c r i t i c a l i t y  
accident is grea te r  t h a n  10'6 per year, (as. documented i n  a 
DOE-approved SAR or  i n  the supporting analysis f o r  an SAR) ,  
but there are no occupied areas i n  w h i c h - t h e  expected dose 
'exceeds 12 rads i n  free air ,  a CDS.shal1 be provided, where 
a CDS is defined t o  be an appropriate c r i t i c a l 4 t y  accident 
detection device but wi thou t  an immediate evacuation alarm. 

. The COS 'response time,should be sufficient t o  alTow+for . 
appropriate process-re1 ated m i  t igat ion-  and recovery actions'. 
DOE Elements shall ensure tha t  appropri ate response guidance 
t o  minimize personnel exposure shall  be provided by the 
contractor. 

(3) In those faci l i t ies  .wh&e the 'mass of f iss ionable  material 
exceeds the limits established i n  paragraph 4.2.1 of 
ANSI/ANS-8.3-1986, but a c r i t i c a l i t y  accident is determined 
t o  be'impossible due t o  the physical form-of the fissionable 
materi a1 , o r  the probabili ty o f  occurrence is  determined t o  
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be less than lom6 per year (as documented i n  a DOE-approved 
SAR o r  in the supporting analysis for an. SAR, or i n  other 
appropriate documentation), neither a CAS nor a CDS is 
required. 

Neither a CAS. nor a CDS is required for  fissionable material 
during shipment when packaged i n  approved shipping 
containers, o r  when packaged i n  approved shipping containers 
awaiting t ranspor t  provided. tha t  no other .operati on * 

involving f i ssionable materi a1 no t  so packaged i s permitted 
on the shipping dock or  i n  the shipment area, 

. 

(4) If a cr i t ical i ty  accident is possible wherein a slow-(i.e,, 
quasistatic) increase . i n  reactivity could occur leading from 
subcritical i t y  t o  supercri tical i t y  t o  self -shutdown w i t h o u t  
setting off emplaced crit icali ty alarms; then-a CAS might 
not be adequate for protection against. the consequences of 
such an accident, 

To aid in protecting workers against the consequences.of' . 
slow criticality accidents; i n  facil i t ies where analysis. has 
shown tha t  .slow cr i t ica l i ty  accidents are credible, CASs 
should be supplemented. by warning devices such as audible 
personnel dosimeters (e .g;., pocket chirpers/fl ashers, or  
their equivalents) , area- radiation. monitors, area 
dosimeters, o r  integrating' CASs, If- these :.devices. are used 
solely as c r i t i ca l i ty  warning devices i n  accordance w i t h  
this Section, they shall be exempt from the calibratiun 

. requirement o f  DOE Order 5480.11 (Radiation Protection for 
Occupational Workers, 12-21-88). 

. 

, 

, .  

(5) Neither a CAS nor a CDS is required t o  be installed..far 
hand1 ing o r  'storage o f  fissionable.materi a1 when: sufficient 
shielding exists tha t  is adequate t o .  protect personnel 
(e.g,, spent fuel pools, hot  cells, or.burial  grounds); 
however a .means t o  detect. fission product-.gasses or-  other. 
volatile fission products should. be-provided. i n  occupied 
areas immediately adjacent t o  such shielded areas, except 
fo r  systems .where no fission products are: 1 i kely t o  be 
re1 eased.. 

For DOE application, i n  section 5.3 of ANSI/ANS-8.6-1983,R88, 
"Safety i n  Conducting Subcritical Neutron-Mu1 tip1 ication 
Mea'surements i n  Si tu ,"  "i .e,"-should.be<read as-"e;g.." 

'For DOE application; i n  section 4.3 of ANSI/ANS-8.17-1984,R89, 
"Criticality Safety Criteria for the Hand1 ing, Storage,. and, 
Transportation of LWR Fuel Outside .Reactors 4 the:. guidance on 
.alarm systems i s  specifically modified i n  this Order. 
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i .  

I t  is acceptable t o  DOE t o  follow DOE-STD-3007-93 (Guidelines f o r  
Prepari ng Cri ti cal i t y  .Safety Eva1 uati  ons a t  Department of Energy 
non-Reactor Nuclear Faci 1 i ties) when preparing - C r i t i c a l i t y  Safety 
Evaluations. 

For:DOE application, the following sections of DOE-STD-3007-93 
shall be read as follows: 

(1) 11. . DEFINITIONS. The def in i t ion .of  "BIAS" should. be=' 
interpreted as discussed i n  paragraph .4.3,3.d. (3) , 

' 

(2) 4.0 MFMODOLOGY , When computer neutronics calculations are 
used, the type of computing platform should be s t a t e d  along 
w i t h  relevant code configuration control information and 
code development and user documentation. - 

DOE Elements shall  ensure tha t  the contractor sha l l  have..a program 
t o  detect  inadvertent accumulation of s ignif icant  quanti ties o f  
fissionable material . 

j ._ Transportation Requirements f o r  F,i'ssionable. Materi a1 

(1) The requirements o f  this Section shal l  apply t o  all 
act ivi t ies  where f iss ionable  material is t ransfer red  from 
one operation t o  another within a f a c i l i t y  and from one on- 
si te location t o  another, 

The requirements of DOE 0- 460.1 (Packaging and 
Transportation Safety, .9-27-95) shal l  be complied w i t h  
regarding o f f - s i t e  shipment of Fissionable material . 

(2) . 

DOE 0 460.1 (Packaging' and Transportations Safety, 9-27-95) * 

shall apply t o  the safe  transportation .of weapon components 
and speci a1 assemblies shipped . in  national defense. 

k. Guidelines for Fire Fighting 

The f i r e  protection program (Section 4.2.1) shal l  establish 
guidelines for f i re  f ight ing w i t h i n ,  o r  adjacent ' to, moderation. . . 
controlled areas. These. guidelines shall  be based on comparisons, 
of risks and consequences of a c r i t i c a l i t y  accident w i t h . - t h e  risks 
and consequences of postulated- fires f o r  the respective area(s),  
Risk and consequence comparisons may be a qua l i ta t ive  evaluation. 
The basis for the guidelines sha l l  be documented, 

4.4. Natural Phenomena Hazards Mi ti gation 

The objectives-of this section are  t o  ensure tha t  a l l  DOE f a c i l i t i e s - a r e  
designed, constructed, and operated so t h a t  the general public,  workers, and 
the environment. are protected from the impact of .Natural Phenomena Hazards 
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(NPHs).The provisions of this section apply t o  DOE sites and. facil i t ies.  The 
provisions- of this section cover a l l  natural phenomena: hazards such as 
seismic, wind, f lood, l i gh tn ing .  Where no specific requirements are. 
specified, model bui ld ing  codes or national consensus industry standards shall 
be used. 

4.4.1 General Requirements 

For hazardous-. facil i t ies,  safety analyses shall include the ability of 
Systems, Structures, Components (SSCs). and personnel t o  perform their intended 
safety functions under the effects of natural phenomena. 

4.4 . 2 Natural Phenomena M i  ti gat! on Desi gn Requi reinents 

Systems ,. structures and components shall be designed,. constructed and operated 
t o  withstand the,effects of natural phenomena as necessary t o  ensure. the 
confinement of hazardous material, the operation of essential facil i t ies,  the 
protection of government property, and the protection o f  l i f e  safety for  
occupants. o f  DOE bui ldings.  The design process- shall consider potential 
damage ,and. failure of systems, .structures and componehts due t o  both-direct 
and indirect natural phenomena effects, i ncl u$i ng common cause effects- and 
interacttons from f ai 1 ures ' of ot.her systems, structures and components 
Furthermore, the sei.smic requirements o f  Executive, Order. 12699 shall  be 
addressed. 
Systems, structures and components for new DOE faci l i t ies ,  and additions. o r  

. major modifications t o  existing .systems,. structures and components shall be 
designed, constructed and operated t o  meet the requirements i n  the previous . 
paragraph. Any additions and modifications . t o  existing DOE. facilities: shall 
no t  degrade the performance of existing. systems, structures and components t o  
the extent t h a t  the objectives i n  t h i s  Section cannot.be achieved.under the . 
effects. of natural phenomena. 

4.4.3 Evaluation and Upgrade of Existing DOE Facil i t ies 

'Systems, structures and components i n  existing. DOE faci l i t ies  shall be 
eval uated i n accordance w i  t h  Section .4.4.2 when there .i s a si gni f i cant? 
degradation i n  the.safety basis for the faci l i ty .  
requirements of .Executive Order 12941 shall  be. addressed. 

Furthermore, .the seismic ' 
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- -  

- pol icy, requirements, .guidance, and technical standards,. and. . .  
providing advice and 'assistance, as requested, -concerning 
implementation of DOE safety policy as i t  relates t o  this Order a t  . ' 
DOE faci l i t ies ;  and .for monitoring and reviewing the 
implementation of all  .aspects o f  t h i s  Order, including field 
organizations and contractor performance. 

p_ - Caani zant  Secretarial&i cerS : Cognizant Secretafi a1 Offi cerS or 
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7. MFNTATION PLANS: Contractors shall submit an Implementation Plan 
to DOE to implement the requirements *of this Order.. The Implementation 
Plan shall be submitted after this Order i s  incorporated into appldcable 
contracts and shall be developed with an integrated safety review 
process commensurate with the hazards. 

BY ORDER OF THE SECRETARY OF ENERGY: 

ARCHER L. DURHAM 
Assistant Secretary for 
Human Resources and Administration 



. .  

. .  
8 



DOE 0 420.1 
* 10-13-95 

Attachment I 
Page 1 (and 2) 

TABLE 1. . ’  . 
FACILITY AND ACTIVITY APPLICABILITY . 

- 
Note 1: Refer t o  each section 
Note 2: See Orders and Standards on Accelerators and Fusion Facilities 
Note 3: Activities within weapons fac i l i t i e s  relating to the prevention o f  accidental or. 

NUC - Nuclear faci l i ty  categorized as Hazard Category 1, 2, or 3 
HOH - All other facilitdes 

unaithorjzed nuclear detonations are subject to t h e  5640 series of WE Orders 

. .  





DOE 0 420.1 
.lo-13-95 

Attachment .2 
Page 1 

4.0 

CONTRACTOR REQUIREHENTS DOCUMENT 
FACILITY SAFETY 

REOU IREMENTS 

Each section of this Document has specific requirements, and where appropriate 
schedules for implementing requirements and specific exemptions,. which are . 
provided i n the fol 1 owing correspondi ng secti ons of t h i s  Document . In 
complying w i t h  the provisions of t h i s  Document, determinations regarding the 
acceptability of design should include comparison w i t h  existing safety-basis .. 
information, if  available. A l l  new construction shall, as a minimum, conform 
t o  the Model Building Codes applicable f o r  the s ta te  o r  region, supplemented 
w i t h  additional safety requirements associated w i t h  the hazards i n  the 
faci l i ty  i n  a graded manner. 
Guidance associated w i t h  this Document are n o t  mandatory requirements. The 
guidance provided i n  implementation guides and standards referenced therein 
are acceptable methods t o  satisfy the requirements of this Document. . 
A1 ternative methods tha t  satisfy the requirements of this Document are a1 so 
acceptable. Any implementation method selected must.  be justified t o  ensure 
that an adequate level o f  safety commensuratq w i t h  the identified hazards is 
achieved'. . 

. 

.4 .1  Nuclear and Explosives Safety. Design Criteria 
In the performance of this contract, the contractor. is required t o  comply-with 

. the, following: . -  
Nuclear Safety . .  

T h e  contractor. is, for nuclear safety,. required t o  ensure--that. Department of 
Energy (DOE) nuclear f aci 1 i ti es are designed and constructed so:. as- t o  assure. 
adequate -protection. for the pub.1 ic, workers, and the:-environment-- by. 
application of the requirements contained herein. These requirements apply t o  ' 
the acti vi  t ies  of desi gn and construction of new DOE. .nucl ear f aci l i ties and of 
modifications to .  existing. DOE Hazard Category 1, 2, and 3 non-reactor- nuclear 
faci 1 ities: when. the proposed modifications significantly degrades therapproved 
safety basis for the facility. Modifications t o .  faci l i ty  design and 
construction during the design and construction phase shall conform t o  .the 

deactivation at- end of l i f e  are exempt if justified>by- safety analysis:, 
i requirements for new facilities. Activities- associated with-facility 

Explosives Safety 

The. contractor shall apply the mandatory standards described herein for the 
design and construction of  DOE explosives faci l i t ies  o r  modifications thereof. 
Explosives facil i t ies are those fac i l i t i es  o r  locations used f o r  storage o r  
operations w i t h  explosives or  m u n i t i o n .  When these.:facilit.ies are.also .. 
nuclear facilities; the requirements for nuclear safety design .also apply. . 
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4..1.1 Nuclear Safety 

4.1.1.1 General Requirements 

Detailed application of - these requirements shall  be guided by safe ty  analyses 
t h a t  e s t ab l i sh  the ident i f ica t ion  and functions o f  safe ty  (safety c l a s s  and 
sa fe ty  S igni f icant )  Structures, Systems, and Components (SSCs) f o r  a f a c i l i t y  
and. e s t ab l i sh  t h e  significance.  t o  safety o f  functions performed by those  SSCs. 
Safety analyses shal l  consider f a c i l i t y  hazards, natural- phenomena hazards, 
and external  man-i nduced hazards. Factors such as proximity t o  nearby 
f a c i l i t i e s  such as airports., pipelines, and barge t r a f f i c  pecul iar  t o  the si te 
ear l  i est pract i  cal poi n t  i n conceptual or  prel i m i  nary design, so t h a t  required 
funct ional  a t t r i bu te s  o f  safe ty  SSCs can be specified - in  the.detai led.  design. 
Safety analyses shal l  be performed i n  accordance w i t h  Safety Analysis Report 
(SAR) guidance f o r  sa fe ty  analysis,  as described i n  DOE guidance documents. 

.4.1.1.2 Design Requirements 

P sha l l  a l so 'be  considered. A safe ty  analysis shall  be.performed a t  the 

.Nuclear f a c i l i t i e s  sha l l  be designed wi th  the objective of providing multiple 
layers  of. protection t o  prevent or  mitigate the unintended re lease  o f .  

. rad ioac t ive  mater ia ls  t o  the environment. Defense i n  depth shal l  -include: 
s i t i n g ,  minimization of material a t  risk, the use.of conservative design 
margins and qua l i ty  assurance; the use of successive physical bar r ie rs  f o r  

means t o  ensure c r i t i c a l  sa fe ty  functions (those basic sa fe ty  functions. needed ' t o  control  the processes, maintairthem i n  a - sa fe  s t a t e ,  and t o  continue and 
mi t i g a t e  rad ioac t iv i ty  associated w i t h  the potential f o r  accidents w i t h  
s ign i f i can t  public radiological impact); the use 'of equipment and 
adminis t ra t ive controls  which restrict deviations from normal operations and 
provide: for-.recovery from .accidents t o  achieve a safe- condition; means - t o  
monitor-accident releases required fo r  emergency responses;- and:the?provision 
of emergency plans f o r  minimizing the e f fec ts  of an accident;. 

F a c i l i t i e s  sha l l  be ' s i ted and designed i n  such a mahner.that gives adequate 

those.-.at.adjacent facil i t ies,  from the e f fec ts  of potential  f a c i l i t y  accidents 
involving the release o f  radioactive materials. 

Faci l i  tiesi.sha11 be designed.30 f a c i l i t a t e  safe. deactivation; decommissi.oning, 
and decontamination a t  end o f  life. 

Facjl ities sha l l  be designed t o  f a c i l i t a t e  inspections, testing, maintenance; 
repa i r .  and. rep1 acement of sa fe ty  SSCs. as par t  of an overal I .  re1 i abil i ty ,  
ava i l ab i l i t y ,  and maintainabi l i ty  program; The objective is  that t h e .  f a c i l i t y  
can be maintained i n  a s a fe  s t a t e ,  including during these operations, and i n  
keeping w i t h  the as low as-reasonably achievable ( A M )  principle fo r .  
occupational rad ia t ion  exposure. 

protect ion against  the release.  o f  radioactivity;  the provision of multiple - 

protect ionrfor .  the health and safety of the pub l i c  and. for-workers, including 
I .  

' 
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Faci 1 i t i  es: shall be desi gned t o  keep occupati anal radi ati  on exposure w i t h i n  . 
statutory limits and incorporate A M -  principles in-design, including design 
provisions t o  faci 1 i t a te  decontamination during the operational period, 

Facility process. systems shall be designed t o  minimize the production of 
wastes. and'minimize the mixing of radioactive and non radioactive wastes. 

Safety SSCs, identified i n  accordance w i t h  this section shall, commensurate 
w i t h  the-importance .of the safety functions performed; be-designed: (1) so 
t ha t  they can perform their safety functions when called upon t o  operate, and 
(2) under a quality assurance program that satisfies 10 CFR 830.120, 

4.1.2. Explosives Safety 

f * 

The safety design of a l l  new-DOE explosives faci l i t ies  and -all modifications 
t o  existing.explosives facil i t ies shall conform t o  the-DOE explosives safety 
requirements established i n  the DOE.Explosives Safety Manual, DOE-M -44O:;l-1, 
Facil i t y  structu'ral design and construction- shall comply w i  th-the-requirements 
of TM5;1300;.:Structures t o  Resist the. Effects of Accidental Explosions;..and. 
DOE/TIC-11268, A Manual for the Prediction of Blast..and. Fragment. Loading of 
Structures... B1 ast-resi stant design. f o r  persqnnel and facility protection - 
shall be-based,on the TNT equivalency of the m a x i m u m  quantity of explosives 
and propellants pemi tted. In accordance w i t h  TM5-1300,.. the- TNT equivalency 
shall be increased-by 20% f.or design purposes; 

* .  4.1.3' Implementation 

. 
. 

. .  
An Implementation Plan describing the process that w i l l  ensure that the- '  
requirements of t h i s  section will be invoked. during the. design and 
construction shall be submitted .to the DOE Cognizant Secretarial Officer or  
his designee4n. accordance w i t h  section. 5. Deviations from-applicable- 
requirements; shall b e  appropriately documented.and,:justified.-. 

4.2 . Fire Protection 

- 

. .  

In the performance of this contract, the. contractor is-  t o  develop, ~ implement 
and maintain.a .comprehensive f i re  protection program-that is sufficient' t o  
meet the DOE'S objectives for f i re  safety, as stated below. 
DOE.. objectivess.are to.  establish requirements: for a comprehensive- fire- and 
relatedThazasdstprotect.ion. program-for.-facili t9es:sufficientzto:minimize t h e  
potential; for:-.. (1) the occurrence of a. fire-or related:event;;.(2) a . f i re  that  
causes an- unacceptable on-si te o r  off-site release o f  hazardous o r  
radiological-.material 'that .will threaten -the.-health. and safety o f  employees, 
the pub1 fc: or- the -environment; (3) vital D O E  programs& suffering -unacceptable 
interruptions as * a '  result of f i re  and re1 ated hazards; 
fr0m.a f i re  and related events. exceeding defined limits .established by DOE; 
and (5) cr i t ica l  process controls and safety. classrsystems being-damaged .as a 
result of-  a f i re  and related events. 

(4) property 1 osses 
. 
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DOE facil i t ies,  s i tes  and activities (including design and construction) shall 
be .characterized by a level of f i r e  protection that is sufficient t o  fu l f i l l .  
the requirements of the best protected class of a industrial risks ("Highly 
Protected Risk" o r  "Improved .Risk") and shall be .provided protection t o  
achieve "defense-in-depth." T h i s  includes meeting the applicable building 
code and National Fire Protection Association Codes and Standards, o r  I 
exceeding .them (when necessary t o  meet safety objectives), unless explicit 
written relief has. been granted by DOE. . 

. 

4.2.1 . Gieneral Programnatic Requirements 
To meet the above delineated objectives, the contractor shall develop, 

. implement and maintain an acceptabqe fire protection program w i t h  the 
following features : 

1. 

2. 

3. 

4. 

5. 

A policy statement that incorporates the requirements of DOE 420, 
related DOE directives, and other applicable Federal , state,  and. local 
fire protection requirements. The statement shall affirm management's 
commitment t o  support a level of f ire protection and fire. suppression 
capability sufficient t o  minimize losses from f i r e  and related hazards 
consistent w i t h  the best class of protected property i n  private 
industry. 

Comprehensive, written f i r e  protection criter'ia that ref lect .  additional 
site-specific aspects of the fire protection program, including the 
organization, training, and responsibilities of the fire protectlon. 
staff; administrative aspects of the fire prote&ion program, and 
requirements for. the design, installati.on, operability, inspection, 
maintenance, and testing of fire protection systems. 

Written f t r e  safety procedures governing the use and storage'of 
combustible, flammable; radioactive, and hazardous..materials.so- as t o  ' . . 
minimize the risk from fire.  Such procedures shall also exist for f i re  
protection system impairments and f o r  activities such .as smoking, hot 
work, safe operation of process equipment, and other fire prevention 
measures which contribute t o  the decrease i n  f i r e  risk. 

A system t o  ensure that the.requirements of the DOE fire protection 
program are documented and incorporated i n the plans and specifications 
for a l l  new facil i t ies and for  significant modifications of existing 
faci l i t ies .  This  includes a documented'review: by a qualified fire. . 
protecti on engineer -of 'pl ans , speci fi cati  ons , procedures, and: acceptance 
tes ts  . 
Fire hazards analyses (FHA) f o r  a l i  nuclear faci l i t ies ,  s ign i f i can t  new 
faci l i t ies ,  and facil i t ies that represent' unique or s ign i f i can t  f i re  

. safety risks. The.FHA shall be developed using a graded approach. The 
conclusions of the FHA shall be incorporated i n  the.SAR Accident 
Analysis and shall be integrated i n t o  design basis and beyond design . 
basis accident conditions. 
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6. Access t o  a qualified and trained f i r e  protection s ta f f ,  inc1uding.a 
f i re  prdtection engineer(s) * .  technicians and fire f igh t ing  personnel t o  
implement the requirements of this Order. 

-7. ' A "baseline" needs assessment that establishes. the minimum required 
' capabilities of s i te  f i re  f igh t ing  forces. T h i s  includes minimum 

staffing, apparatus, facilities, equipment, training, f i r e  pre-plans, 
off-si t e  assistance requirements, and procedures. 
assessment shall be incorporated' i n to  the s i t e  Emergency Plan.. 

Information- from t h i s  

8. Written pre-f i re  strategies, plans, and standard operating procedures t o  
enhance the effectiveness of s i te  f i r e  f igh t ing  forces, where provided. 
'Such procedures include those governing the use of f i r e  f ight ing water 
or other neutron moderating materials t o  suppress f ire w i t h i n  o r  

- adjacent t o  moderation controlled areas. Restrictions .on the use of 
water shall be fully ,justified on the basis of criti.ca1ity safety. 

9. A comprehensive, documented f i re  protection self-assessment program, 
which includes all  aspects (program and faci l i ty)  of the f i r e  protection 
program. Assessments shall be performed on a regular basis at  a 

A program t o  identify,-prioritize and monitor the status of fire- 
, protection-re1 ated. apprai sal. f i ndi ngs/recomndati ons u n t i  1 final 

resolution, is achieved. When final resolution w i l l  be significantly 
, delayed, appropriate interim compensatory measures shall be. implemented . 

t o  minimize the fire.  risk. 

' frequency'established by DOE. f .  

10. 

11. A process for reviewing and recomnending approval of f i r e  safety 
"equivalencies" and "exemptions" t o  the DOE Authority Having 
Jurisdiction for f.ire safety. , _ .  

4.2.2 Fire P-rotection Design' Requirements 

DOE elements and contractors shall develop, implement,. and maintain. a 
comprehensive f i re  protection program for f ac i l i t i e s  that  includes: 

* 

. 1. A reliable'water supply of adequate capacity for f ire suppression. 

2.  

3. 

Noncombusti'ble or fire-resistive construction, where appropriates 
Complete fire-rated barriers that are commensuratel.with. the- fire- hazard 
t o  isolate' hazardous occupancies and t o  minimize firespread. and-loss 
potenti'al consistent w i t h  'defined limits as established by DOE. 

Automatic f i re  extinguishing systems throughout  a l l  significant 
facil i t ies and i n  all areas subject t o  loss of safety class systems, 
significant l i f e  safety hazards, unacceptable program interruption, or 
f i re  loss potential i n  excess of defined limits. 
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4. 

5. 

6 .  

7. 

a. 

- 9. 

10. 

Redundant fire protection systems i n  areas where safety class. systems 
are 'vu1 nerabl e t o  f i r e  damage and where no redundant safety capabi 1 i ty 
exists outside of the f i r e  area. In new faci l i t ies ,  redundant safety 
class systems shall be i n  separate fire areas.. Redundant f i re  
protection systems shall 'also be provided i n  areas where the m a x i m u m  
possible f i r e  Toss (MPFL) exceeds *limits established by DOE. 

A means to  sumnion t h e  f i r e  department i n  the.event of a fire, such as a 
fire alarm signalling system. 

A means t o  notify and evacuate building occupants i n  the event of a 
f i re ,  such as a fire detection o r  f i r e  alarm system and illuminated, 
protected egress paths . 
Physical access and appropriate equipment t o  facil i tate effective 
intervention by the f i r e  department, such as an interior standpipe 
system(s9 i-n multi-story o r  large faci l i t ies  wi th  complex 
conf i gurati ons . - 

' A  means t o  prevent the accidental release of significant quantities o f  
contaminated products of combustion and fire fighting water, t o  the 
environment, such as ventilation control and filter systems and curbs 
and dikes. ' Such features would only be necessary. if required by the FHA 
or  SAR i n  conjunction . w i t h  other .facility or site environmental protection measures. __ 

Fire and related hazards that are unique to  DOE. and are not addressed by 
industry codes and standards shall be protected by isolation, . 
segregation or use o f  special fire control systems, such as inert gas or  
explosion suppression, as .determined by the FHA. 

Fire protection systems shall be designed such that their inadvertent 
operation, inactivation o r  failure of structural stability will not 
result i n  the loss of v i t a l  safety functlons o r  inoperability of safety 
class-systems as-determined by .the SAR. 

The contractor shall direct compl i ance w'i t h  these requirements: t o  the extent 
incorporated i n t o  the contract. Interpretations o f  the 1 anguage of t h i s  
document i n  relation t o  the contract shall be the responsibility.of the ME 
Contracting Officer af ter  consultation w i t h .  the. cognizant DOE authority for 
f i re  protection. 
4.3 Nuclear Crit icali ty Safety 

In the performance of t h i s  contract, the contractor is required t o  establish .a 
nuclear cr i t ical i ty  safety program that ( i )  applies t o  fissionable materials 
t h a t  are produced, processed, stored, transferred, disposed, or otherwise 
handled, and ( i i )  includes the following. elements. 

. 
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4.3.1 6eneral Requirements 

Operations w i t h  f issionable materials which pose a cr i t ical i ty  accident hazard 
shall be evaluated and documented t o  demonstrate that the operation will be 
subcritical under both normal and credible abnormal conditions. Fissionable 
material operations shall be conducted i n  such a manner that consequences t o  
personnel and property that  result from a cri t icali ty accident will be 
mitigated. No single -credible event o r  failure shall result i n  a cri t icali ty 
accident having unmitigated consequences . 
The nuclear cri t icali ty safety program shall be evaluated and documented and 
shall include: 

. .  

( i )  * Nuclear cr i t ical i ty  safety evaluations for  normal and credible 
abnormal conditions that document the parameters, limits, and 
controls required t o  ensure t h a t  the analyzed conditions are 
subcritical , 

4.3*2 

(i i)  Implementation of limits and.controls ide-ntified by the. nuclear . cr i t i  cal i t y  s af e t y  eval uati ons . 
(i'ii) Reviews of operations t o  ascerta;n 'that limits and controls are 

being followed and that process conditions have not been:altered 
such that the applicability of the nuclear cr i t ical i ty  safety 
evaluation has been compromised. 

(iv) Assessment of the need for cri t icali ty accident detection devices 
. and alarm systems, and installation of such.equipment where total 

.risk t o  personnel w i l l  be reduced. 

Specific Requirements . .  
Fissionable materials shall be produced, processed, stored, transferred3 
disposed, or otherwise.hand1ed i n  such a manner that the probability of a 
cr i t ical i ty  accident is acceptably low, and, .to the extent. practical, all 
persons, all  government, pub1 ic, and private property, and the:environment are 
protected from damaging effects and undue hazards that may arise fr0m.a. 
cri tical i t y  accident. 

The Contractor Cr.iticality Safety Program f o r  nuclear faci l i t ies  shall 
include the following requirements: 

a. Contractor Crit icali ty Safety Programs (CCSPs) shall apply to  
operations involving fissionable materials-that-pose a cri t icali ty 
Cdntractor Requirements Document (CRD) are listed i n  Table.4.3-1. 
The assignment of nuclides t o  the three columns i n  Table 4.3-1 is 
based on typical .conditions, .Each contractor-organization shall 
determine which column is appropriate t o  the fissionable nuclides 
existing i n  ;its inventory, ,whether listed i n  this table o r n o t  
expressly included. Specific technical information concerning 

, accident hazard. Fissionable nuclides of concern t o  this 
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differences i n  behavior of these nuclides relevant t o  their 
differ ing abi 1 i t i es  t o  support  a sel f -sustai n i  n.g nuclear chain 
reaction may be found i n  ANSI/ANS-8.1-1983,R88 and ANSI/ANS-8.15- 

. 1981,R87. 

Table 4.3-1. Fissionable Nuclides o f  Criticality Concern 

- 

b. 

Nuclide . _  Nucl ide Nucl i de 

92U233* 93Np237 9 1 P a 2 3 P  
* 92U235* 94Pu238 92U232jr, 

92U 234** 
96Cm246** 

94Pu240 
94Pu241 

94Pu239* 

94Pu242 98Cf 250* 
95Am241 98Cf 252**' 
95Am242m 99Es254**- 
95Am243 
96Cm243 
96Cm244 
96Cm245 
96Cm247 
98Cf 249 
98Cf 251 

. .  

I * exis t ing i n  quantities and forms t h a t  lead t o  the-major d 

focus o f  nuclear c r i t i c a l i t y  sa fe ty  

exis t ing i n  isolated quantit ies less t h a n  potential minimum 
critical 'mass (per ANSI/ANS-8.15-1981 ,R87, "Nuclear 
Cr i t i ca l i t y  Control o f  Specia'i Actinide Elements") 

*- 

The: basic elements. and control parameters o f .  programs formuclear  
c r i t i c a l i t y  safety shall s a t i s fy  the requirements- of the-following 
American Nuclear Society's ANSI/ANS nuclear c r i t i c a l i t y  safety 
standards : 

ANSI/ANS-8.1-1983,R88, "Nuclear C r i t i c a l i t y  Safety i n .  
Operations w i t h  Fissionable Materials. Outside Reactors.," 
however paragraphs 4.2.2 and 4.2.3, and.paragraph 3.3 shall 
be.fo7lowed- a s  modified- i n  section 4.3.2.d.of. t h i s  CRD; 

. 

ANSI/ANS-8.3-1986, "Cr i t ica l i ty  Accident A1 arm .System, 
however paragraphs 4.1.2, 4.2.1, and 4.2.2 shal l  be- 
followed, as modified i n  section 4;3.2.c, and. e- of t h i s  CRD; 

ANSl/ANS-8.5-1986, "Use of Borosilicate-Glass Raschig Rings 
as  a Neutron Absorber i n  Solutions o f  Fissile Material"; 

. 

ANSI/ANS-8.6-1983,R88, "Safety i n  Conducting Subcrit ical  

paragraph 5.3 shall  be followed as modified i n  section 
4.3.2.f o f  this CRD; 

Neutron-Mu1 t i p 1  ication Measurements i n  Si tu , "  however ./ 
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ANSI/ANS-8.7-1975,R87, "Guide for Nuclear C r i t i c a l i t y  Safety 
i n  the Storage o f  Fissile Materials," however paragraph 5.2 
shall be followed as modified by section 4.3.2.c of t h i s  
CRD; 

ANSI/ANS-8.9-1987, "Nuclear Cr i t i ca l i t y  Safety Criteria for 
Steel -Pipe Intersections Containing Aqueous Sol u t i  ons of 
Fiss i le  Materials"; 

ANSI/ANS-8.10-1983,R88, "Cri.teria f o r  Nuclear C r i t i c a l i t y  
Safety Controls : i n  Operations w i t h  Shielding and 

. Conf i nement" ; 

ANSI/ANS-8.12:19&7,R93, "Nuclear C r i t i c a l i t y  Control and 
Safety of Plutonium-Uranium Fuel Mixtures Outside Reactors"; 

. \  

ANSI/ANS-8.15-1981,R87, "Nuclear C r i t i c a l i t y  Control of 
Special Actinide Elements"; 
ANSI/ANS-8.17-1984,R89, 'Cri t ical i ty  Safety C r i t e r i a f f o r  the 
Handling, Storage, and Transportation of LWR Fuel Outside 
Reactors," however paragraph 4.3 shall  be followed a s  . 
modified i n  section 4.3.2.g of this CRD; 

ANSI/ANS-8.19-1984,R89,. "Administrative Practices '  fo r  
Nuclear Cr i t i ca l i t y  Safety;" 

ANSI/ANS-8.21-1995,. "Use of Fixed Neutron Absorbers i n  
Nuclear Fac i l i t i es  Outside Reactors." . 

Revisions. t o  dny of the ANSI/ANS standards:l isted above w i l l  place 
the Order .re1 ated t o  this CRD under imedi  a t e  revi ewbby DOE. 
Revised *ANSI standardseshall not. be-usedzunless-an exempti.on is 
granted o r  i t  is  incorporated in to  a DOE Order, 

Contractors shall regard all  recommendations i n  the ANSI/AN-S . 
standards listed i n  paragraph 4.3.2.b. When-recommendations are  
not implemented, j u s t i f i ca t ion  shal l  be documented i n  a manner 
described i n  the Implementation Plan. 

Contractors. shall. interpret t w o  ANSI/ANS- recommendations: a s  
requirements: 

ANSI/ANS-8.3-1986, paragraph 4i1.2, the second.sentence o f  . 
which becomes, for t h i s  CRD, "Where- alarm systems- a re  
installed,  emergency plans shall  be maintained," 

ANSI/ANS-8.7-1975,R87, paragraph 5.2, the. 1 a s t  sentence of 
which becomes, for this CRD, "The ef fec ts  of more 
significant moderation shall be evaluated." 
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d, For OOE appl icat ion,  'the fol1,owing sect ions o f  ANSI/ANS-8.1- 

Fissionable Materials Outside Reactors," shall be read as  follows: 
. 1983,R88, "Nuclear Cri t ical i ty  Safety i n  Operat-ions w i t h  

(1) Amlication of Double Continaency (paragraph 4.2.2, Double 
Contingency) . Process designs shall incorporate sufficient 
f ac to r s  of s a fe ty  t o  require  a t  l e a s t  two unlikely, 
independent, and concurrent changes # i n  process conditions 
before a cr i t ica l i ty  accident is possible. Protection sha l l  
be provided by either ( i )  the control of  two independent 
process parameters (which is.the preferred approach, when 
prac t ica l  , t o  prevent common-mode failure) o r  (i i ) a system 
o f  mult ip le  cont ro ls  on a s ingle  process parameter: The 
number of  control s required. upon a s ing le  control 1 ed . process 

. parameter shall be based upon. control rel i abi 1 i t y  and: any 
features tha t  mi t iga te  the consequences of control fa i lure .  
In a l l  cases,  no s ing le  credible even t -o r - f a i lu re  shall . 
result i n  the poten t ia l  f o r  a cri t icali ty accident, except 
as referenced i n  t h e  paragraph that follows. 

An exception t o  the application of double contingency, where 
s ing le  contingency operations are permissible, is presented 
i n  paragraph 5.1 o f  ANSI/ANS-8.10-1983,R88. T h i s  exception . 
appl ies  t o  operations w i t h  sh ie ld ing  and confinement (e.g., , 

hot cells o r  o ther  shielded facilities). 

Double contingency shall be demonstrated by documented 
evaluations . 
Am1 ica t ion  of  Geometrv Control (paragraph 4.2.3, Geoietry 
Control). Where a s ign ' i f icant  quantity. of - f i s s ionab le  

' materi a1 is. bej  ng processed..and:cri tical i t y  safety~ is- a 
concern,. passive engineered. controls -such. as.. geometry 
control shall be considered as  a preferred. control method. 
Where' passive engineered control is not.  feasible, t h e .  
preferred o r d e r  of  control s i s : act ive .engi neered controls , 
fol1 owed by adminis t ra t ive controls . . The double contingency 
analysis  shall j u s t i f y  the chosen-controls. F u l l  advantage 
may be taken of any nuclear charac te r i s t ics .of  thespmcess 
materi-als and- equipment, A l l  dimensions,. nuclear. 
.properties,  and o the r ,  features upon-which re l iance :  is placed 
shall be documented. and. ver i  f i ed pci o r  t o  begi nn i  ng.. 
operations, and control  shall be exercised t o  maintain them. 

. 

(2) 

. 

I 

(3) Amlica t ion  o f  Defini t ion o f  "Bias" (paragraph 3.3, Glossary 
o f  Terms). 
measure of  both the accuracy of the calculat ion and the 
precision of the experimental data. I t  i s  assumed a lso  t o  
include (a)  the precis ion of the calculat ion if  the- 
ca lcu la t ion  i s  s tochas t i c  (notwithstanding t h a t  such 

The uncertainty i n  the bias i s  interpreted as a 
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precision often can be made..as great-as desired); and (b) 
the accuracy of the experimental data if:the experiment is a 
mock-up of a referenced system; 

Deterministic computer calculations are assumed t o  have very 
high precision, o r  should be rnade5,to.. have- very high-  - .  
precision. Stochastic computer calculations should. be 
forced t o  have. appropriately high- precision. An experiment 
tha t  is. not a mock-up: is exactly accurate by .definition, 

- 

e. The-requirements i n  ANSI/ANS-8.3-1986 relating t o  the. needs for an 
alarm system (paragraphs 4.2.1 and. 4.2.2) are. not. applicable t o  
t h i s  CRD. For the purpose o f  t h i s  CRD, Criticality Accident Alarm 
Systems- (CAS) and. Criticality Detection Systems JCDS) shall be 
required as f o l  1 ows : 

I n  what follows, 
.credibil i ty,  and does. n o t  mean- that  :a probabilist ic- risk 
assessment' (PRA) has t o  be performed:: Reasonable grounds 
for incredi bi 1 i t y  may be presented; on the basis of.. commonly 
accepted engineering judgerpent 

per year--is.used-as-a measure-of' 

(1.) 
. 

In those, faci l i t ies  where. the.mass of fissionable material 
exceeds the limits established i n  paragraph 4.2.1 o f  
ANSI/ANS-8.3-1986 and t h e  probabi-lity o f  a cri t icali ty 
accident is greater than  per year (as documented 3n a 
DOE-approved SAR o r  i n  the supporting analysis for an SAR), 
.a CAS conforming t o  ANSI/ANS-8.3-1986 .shall be provided t o  
cover-occupied areas in.  which t h e  expected dose exceeds. 12 
rads i n  free a i r ,  where a CAS is defined t o  include a 
cri tical i t y  accident .detecti on device- and. a personnel 
evacuation a1 arm, - 

. 

(2) In those faci l i t ies  where the mass of.fissionable material . 
exceeds the limits estab1.ished:in paragraph 4.2.1 o f  
,ANSI/ANS-8.3-1986.and the probability of a criticali.ty 
accident is greater than  per-year; (as documented in a 
DOE-approved SAR o r  i n  the.supporting analysis for an SAR),  
bu t  there are no occupied areas. i n .  which- the expected dose 
exceeds:-12 rads . in  free air ,  a CDSshall be provided, where . a CDS 1 i s defined t o  be: an appropri ate-cri ti cal i t y  accident 
det'ecti on-device but  w i t h o u t  : an immedi ate-evacuati on- a1 arm, 
The CDS response time should 'be-sufficient-to. allow for 
appropri ate.. process-re1 ated m i  t i  gati on and recovery actjons. 
Appropri ate response- guidance t o  minimize personnel exposure 
shall be provided by the contractor. 

In those- faci 7 i t ies where the<mass:of - fiss.ionable..material 
exceeds. the limits established in:paragraph 4.2.1 of 
ANSI/ANS-8.3-1986, .but a cr i t ical i ty  accident i s  determined 
t o  be impossible due t o  the physical form of the fjssionable 

(3) 
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. material, or  t h %  probabili ty of occurrence is determineh t o  
be less than  10 per year (as documented i n  a DOE-approved 
SAR or  i n  t h e  supporting analysis f o r  an SAR, or  i n  other  
appropriate documentation); neither a CAS nor a CDS is 
required. 

Neither a CAS nor a CDS is required fo r  f i ss ionable  material 
during shipment -when packaged i n  approved shipping 
containers, or  when packaged ; in  approved shipping containers 
awaiting transport  provided tha t  no other  operation 
invol.ving f iss ionable  material not so packaged is permitted 
on the. shipping dock o r  i n  the-shipment area. 

If a c r i t i c a l i t y  accident is. possible wherein a slow (i.e., 
quasis ta t ic)  increase i n  react ivi ty  could occur leading from 
subcritical i t y  t o  supercri tical i t y  t o  self-shutdown wi thou t  
se t t ing  of f  emplaced c r i t i c a l i t y  alarms, then  a CAS might 
not be adequate for protection. against the consequences of 
such an accident. 

To aid i n  'protecting worker's against the consequences of 
slow cri . t icaFity accidents i n  facilities where analysis has 
shown that slow c r i t i c a l i t y  accidents are credible,  CASs 

- should be. supplemented by warning devices such as I audible 
personnel dosimeters (e.g.:, pocket chirpers/fl  ashers, o r  
their equivalents), area radiation monitors, area 
dosimeters, o r  integrating CASs. IF these devices are used 
solely as c r i t i c a l i t y  warning devices i n  accordance w i t h .  
this CRD, they shall be exempt from the ca l ibra t ion  
requirement o f  DOE Order 5480.11 (Radiation Protection for 
Occupational Workers, 12-21-88) . 
Neither a CAS nor a CDS is required t o  be in s t a l l ed  for 
handling o r  storage .of f issionable material when sufficient 
shielding exists tha t  is adequate t o  protect  personnel 
[e.g., spent fuel pools, h o t  cells, o r  buri a1 grounds) ; 
however a means t a  de tec t  fission product gasses o r  other 
vola t i le  fission products should be provided i n  occupied 
areas immedi a t e ly  adjacent t o  such shielded areas, except 
for systems where no fission, products are l i k e l y  t o  be ' 

re1 eased. 

. . 

For DOE application, i n  section 5.3 of .ANSI/ANS-8.6-1983,R88, 
"Safety i n Conducting Subcritical Neutron-Mu1 ti p i  i cati on 
Measurements i n  S i tu ,"  "i.e." should be read as "e.g." 

For DOE application, i n  section 4.3 o f  ANSI/ANS-8.17-1984,R89, 
"Cr i t ica l i ty  Safety Criteria for the Handling, Storage, and 
Transportation of LWR Fuel Outside Reactors," the guidance on 
alarm systems is  specif ical ly  modified i n  t h i s  CRD. 
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I t  'is acceptable t o  DOE t o  fo11ow'DOE-STD.-3007-93 (Guidelines for 
Preparing ,Cr i t ica l i ty  Safety Evaluations a t  Department of Energy 
non-Reactor Nuclear Fac i l i t i es )  when preparing C r i t i c a l i t y  Safety 
Eva1 ua t i  ons . 

4.4 

For DOE appl i cation, the. f o l l  owing sections of: DOE-STD-3007-93 
shall be read as follows: 

(1) 11. DEFINITIONS.. The.defin.ition of  "BIAS" should be 
interpreted as discussed i n  paragraph 4.3.2.d. (3) . 

(2). 4.0 HETHODOLOGY. When computer neutronics calculations are 
used, the type of computing platform- should be s ta ted  along 
w i t h  relevant code configuration control information: and 
code development and user documentation; 

i . The contractor shal l  have a program t o  detect inadvertent 
accumulation of significant quanti ties o f  f i ss ionable  material. 

j. Transportation Requirements for Fissionable Materi a1 . 
(I) 

- The requirements .of this CRb shal l  apply t o  a i l  a c t i v i t i e s  . 
where fissionable materi a1 is transferred from one. operation 
to.another w i t h i n .  a f a c i l i t y  and from one on-site location 

- . t o  another. . .  

The requirements o f  DOE 0. 460.1 (Packaging and 
Transportation Safety; 9-27-95) sha l l  be complied. w i t h  * , 

regarding o f f - s i t e  shipment . ,  of f i ss ionable  material. 

DOE 0 460.1 -(Packaging and Transportation Safety, 9-27-95) 
shal l  apply t o  the safe t ranspor ta t ioro i?  weaponcomponents 
and special assemblies shipped i n  ' naeona l  -defense:. 

k; Guidelines for Fire Fighting 

The f i r e  protection program (Section 4.2.1) sha l l  es tabl ish 
guidelines for f i r e  fighting w i t h i n ,  or adjacent t o ,  moderation 
control led areas. These guide.! i nes shal l  be. based. on comparisons 
of risks and consequences o f  a c r i t i c a l i t y  accident*with t h e  risks 
and consequences of postulated f i r e s  for the-  respect ive.  area(s) . 
Risk and consequence .comparisons may be a. .quali tative evaluation. 
The basis f o r  the guidelines shall be-documented. 

Natural Phenomena Hazards Hitigation ,for DOf'Facil ities 

In the performance of this contract, the contractor is required t o  design, 
construct, and/or .operate, the f a c i l i t y  as specified i n  the contract  .so t ha t  . 
the general pub1 ic, the workers, and the envi.ronment- a re -  protected from the 
impact of a l l  Natural Phenomena Hazards (NPHs) . Where no spec i f ic  
requirements are speci f i ed, model bui 1 ding codes o r  na t i  onal consensus 
industry standards shal l  be used. 
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For hazardous f aci 1 i ties , the contractor  shall perform. safety analyses tha t  
include the a b i l i t y  of SSCs and personnel t o  perform their intended safety 
functions under the effects o f  natural. phenomena. 

4.4.2 

The contractor shall :. 

1. 

. .  
Natural Phenomena Hitigation Design Requirements 

Design, construct,  and/or operate, the .facil i ty as  specified i n  the 
contract  so that SSCs w i l l  withstand the effects o f  natural phenomena as 
necessary t o  ensure the confinement o f  hazardous materi a1 , the operation 
of essent i  a1 fac i  1 i ties, the protect ion of government property, and the 
protection of  life sa fe ty  f o r  occupants o f  DOE. buildings. 

Consider potential  damage and f a i l u r e  of  SSCs due t o  both direct and 
indirect natural phenomena effects, including common cause effects and ' 

interact ions from f a i l u r e s  of o ther  SSCs. 
2. 

3. 

4. 

5. 

Address seismic requirements of Executjve Order. 12699. 

For new f a c i l i t i e s  the contractor  shall meet the general requirements of 
sect ion 4.4.1 and requirements 1, 2, and 3 of sect ion 4.4.2. 

For additions and major modifications of  ex i s t ing  ' f a c i l i t i e s  the 
contractor  sha l l  meet the general requirements Q f  section 4.4.1 and 
requirements 1, 2, and 3 of sec t ion  4.4.2 and ensure that the 
modifications do not degrade the performance of  -exis t ing SSCs t o  the * 

extent t h a t  they will not withstand. the effects of  natural phenomena as  
necessary t o  ensure the. confinement of  hazardous materi a1 , the operation 
of essential f a c i l i t i e s ,  the protect ion of government property, and the 

. protection of l.ife sa fe ty  f o r  occupants of DOE buildings. 

Evaluation and Upgrade o f  Exist ing DOE F a c i l i t i e s  4.4.3 

For 'exi s t i ng  DOE f aci 1 i ti es the contractor  shall : 

1. Evaluate the SSCs. against  the general 'requirements of  section 4.4.1 and 
requirements 1 and 2 o f  section 4.4.2 when the following circumstances 
apply: 
(a) There is a s ignif icant  degradation i n  the safety basis for  

the . f ac i l i t y .  . 

(b )  Address seismic requirements of  Executive Order 12941: 

s a t i s f i ed ,  then the contractor/operator shall es tab l i sh  a plan for .  . 
evaluating the affected SSCs. The plan sha l l  incorporate a schedule for  

. . 2. If any of the conditions. i n  requirement 5 of  section.4.4.2 a re  * 
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evaluation taking into account p rogrha t i c  mission considerations' and 
the safety significance of the potential failure of -  SSCs due. to  natural 
phenomena. 

3. 

4.4.4 

If the evaluation of existing SSCs- identifies natural phenomena. . 
m i  tigation deficiencies, the contractor/operator shall establish an. 
upgrade plan for the affected SSCs. The upgrade plan shall incorporate' 
a prioritized schedule for upgrading the SSCs. The upgrade planrshall 
address possible time or..funding constraints as well as programnatic . 
mission considerations. 

. 

Natural Phenomena Hazards Assessment 

The contractortoperator shall : 
Base the design and eva.1uation of faci l i t ies  t o  withstand natural phenomena on 
an assessment qf the 1 i kel i hood. o f .  future natural phenomena occurrences . The 
natural phenomena hazards assessment shall be conducted commensurate. w i  t h  a 
graded approach and, commensurate w i t h  the potenti a1 hazard of. the..f aci 1 i ty. 

For new Sites the contractor/operator shall: 

1. 

2. 

Conduct a natural phenomena hazards . .  assessment commensurate w i t h  a 
graded approach to  the f aci 1 i ty. 
Consider the consequences of a1 1 types o f  natural phenomena hazards-.in 

. 

.- 

s i te  planning-. . I  

For existing sites the contractor/operator shall : 

1. Review and update the natural phenomena hazards assessments, as.. 
' necessary, if there are significant changes' i n  natural phenomena. 

hazards assessment methodology or  si te-specific information.. 

2. Conduct 'a review of the natural phenomena hazards assessment a t  least 
every 10 years. The review shall include recommendations t o  DOE- on. the 
need for updating the existing natural phenomena hazards assessments - 
based on identification o f  any significant changes i n  methods o r  data. 

4.4.5 Natural Phenomena Detection 

For faci 1 i.ties or s i tes  w i t h  hazardous materi a1 s, the contractor/operator 
shall provide instrumentation or'other means t o  detect and record the.. . 

* occurrence and severity of seismic events. 

4.4.6 Post-Natural Phenomena Procedures 

For f aci 1 i ti es or sites w i  t h  hazardous materi a1 s contractor/operator- shall 
provide and use procedures that include, inspecting the faci l i ty  for-damage 
caused by severe natural phenomena, and placing the facil i ty into a safe 
configuration when such damage has occurred. 
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5.0 Imp1 ementation P1 an 
Contractors shall submit an ‘Implementation Plan to  DOE to  implement the above 
requirements. The Implementation Plan shall be submitted after the 
requirements are incorporated into the applicable contract and shall be 
developed with an integrated safety review .process commensurate with the 
hazards. 

. I -  

- 



US.. Department: of-: Energyl 
Washington; D L  

SUSJECT: WORKER. PROTECTION MANAGEMENT FOR DOE FEDERAL 
AND CONTRACTOR EMPLOYEES 

ORDER ' 
I ' DOE 0 440.1 I -  

Approved : 09-30-95 
- Sunset Review: 09-30-97 

Expires: 09-30-99 

1. 

2. 

OBJECTIVE, To establ ish the framework f o r  an 'effect ive wor&er protection - . 
program. t h a t  w i  11 'reduce or prevent accidental ,losses ,- i n  juries ,, and i 11 nesses 
by providing DOE Federal and contractor workers wi th-a  safe  and healthful 
workplace.' -. 

CANC€LLATION: Cancellation of a i  Order does not, by itself, modify or 
otherwise a f fec t  any contractual obligation t o  comply wi th  SUCH an Order. . 
Canceled Orders t ha t  are incorporated by reference in-  a contract  .shall remain 
i n  effect u n t i l  the contract  is modified t o  delete  t h e  reference-to t h e  
requirements i n  the canceled Orders . The fol  1 owing Orders are canceled: 

a, 

, 

DOE 3790.1BY FEDERAL EMPLOYEE OCCUPATIONAL SAFETY AND HEALTH PROGRAM; of 
1-7-93, except-Chapter VIII,. ."Federal- Emp'loyee.Occupationa1 Medical 

.Attachment % paragraph 2cy- 2d(2)-(3), 2e(l)-(8); and Attachment 3, 
- .. . I , .  .Program. " .  a .  . .  

b. 
Paragraph  CY 2d'(2)-(3), Ze(1)-(7), of DOE 5480.4, ENVIRONMENTAL ' 
C .  PROTECTION, SAFETY, AND HEALTH PROTECTION STANDARDS, of 5-15-84. 

. 
. ~ 

c, DOE 548O.7Ay FIRE PROTECTION, of 2-17-93. 

d. DOE. '5480.8A, C O m C T o R  OCCUPATIONAL MEDICAL PROGRAM, Of 6-26-92. 

e . ,  DOE 5480,9A, CONSTRUCTION PROJECT SAFETY AND HEALTH MANA6f%lENTY of , 

4213-94. 

f. 

9. 

DOE 5480.10, CONTRACTOR INDUSTRIAL HYGIENE PROGRAM, of 6-26-85. 

DOE 5480,16A, FIREARMS SAFUY,  of 3-4-94. 

h. DOE 5483.1A, OCCUPATIONAL SAFETY AND HEALTH PROGRAM' FOR DOE CONTRACTOR 
EMPLOYEES AT GOVERNMENT-OWNED CONTRACTOR-OPERATED FACILITIES Of . 
6-22-83. * 

3 . APPLICABILIN. 

a. DOE Elements. 
(including Attachment. 1) applies t o  a l l  DOE Elements. 

Except f o r  the exclusions i n  paragraph 3c, this Order 

b. Contractors. Except f o r  the exclusions i n  paragraph 3c, Attachment 2, 
Contractor Requirements Document .(CRD), sets for th  requirements tha t  
shall be applied t o  al l  contractors awarded contracts and subcontracts 
fo r  performing work f o r  DOE on DOE-owned o r  -leased f a c i l i t i e s .  

DISTRIBUTION: 
A1 1 Departmental Elements 

INITIATED BY: 
Office of Environment , Safety 

and Health 
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Contractor compliance w i t h  the CRD will be .required t o  the extent .set 
for th  i n  a contract, Contractors shall be directed t o  continue t o  
comply. w i t h  the requirements-of Orders canceled by t h i s  Order u n t i l  

of the canceled Orders; I 

. their  contracts are modified t o  'delete the reference t o  the requirements 

4. 

c. . Exclusions, 

(1) 

(2) 
. 

Activities conducted under the authority o f  the Director, Naval 
Nuclear Propulsion Program, as described i n  Publ ic  Law 98-525. 

Activities conducted under the Nuclear Explosives and Weapons 
Safety Program relating t o  the prevention o f  accidental or 
unauthorized nuclear detonations t o  the extent a requirement under 

. t h i s  part cannot be implemented. for a particular faci l i ty  i n  a 
manner that does not compromise the effectiveness of such 
activit ies.  

REQUIREMENTS. DOE Elenients shall : 

a. Imp1 ement a written worker protection program that :- 

(1) provides a place o f  employment free from recognized hazards .that 
- are causing o r  are'likely t o  cause death o r  serious.physica1 harm 

.to their  employees; and 

(2) integrates a l l  requirements contained i n  paragraphs' 4a through 41 
of this Order; program requirements, contained i n  Tit le 29 Code of . 
Federal Regul ations (CFR) Part 1960, "Basic Program Elements for 
Federal Employee Occupational Safety and Health Programs and 
Re1 ated Matters"; applicable functional area requirements 
contained i n  Attachment 1; and other related site-specific worker 
protection activities . 

b, Establish written policy, goals, and objectives f o r  the worker 
proiecti on program. 

c. 

d. 

Use. qualified worker.protection staff  t o  direct and manage the worker 
.protection program. 

Assign worker protection responsihif ities, evaluate personnel 
performance, and hold personnel accountabl e for worker .protection 
performance. 

Encourage. the i nvol vement o f  empl oyees i n  the devel opment of program 
goals, objectives, and performance measures and i n  the. identification 
and control of hazards i n  the workplace. 

e. 

f .  Provide workers the r i g h t ,  w i t h o u t  reprisal, to:  

-- . -..-: ~ , 
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accompany:DOE worker protection personnel during workpl ace 
inspections ; 

participate i n  activit ies provided for i n  this Order on official 
time; 

express concerns re1 ated t o  worker .protection; 

decline t o  perform an assigned task because .of a reasonable: belief 
that,-under the circumstances, the task poses an imminent risk o f  
death or serious bodily harm t o  that individual, coupled wi.th a 
reasonable belief that there is. insufficient .time t o  seek . '  
effective redress through the normal hazard reporting and 
.abatement procedures establ ished i n  accordance w i t h  this Order; - .  

have access t o  DOE worker protection pub1 ications, DOE-prescri bed 
standards, and the organization's own worker protection standards 
or procedures applicable t o  the workplace; . 

observe monitoring or  measuring o f  hazardous. agents and: have 
access t o  the results of exposure monitoring; 

be notified when monitoring results indicate they were oyerexposed 
.to hazardous materi a1 s; and 

receive .results of inspections and accident investigations upon 
request. . 

._ 

_.. 

g . Imp1 ement procedures t o  a1 1 ow workers, through their supervfsors, t o  
stop work when they. discover employee exposures t o  imminent danger . 
conditions or other serious hazards. The procedure shall ensure that 
any stop work authority is exercised i n  a justif iable and responsible 
manner. 

Inform' workers o f  their r igh t s  and responsibilities by appropriate 
means, including pos t ing  the appropriate DOE Worker Protection Poster in '  
the workplace where i t  is accessible t o  a17 workers. 

Identify existing and potent ia l  workplace hazards and evaluate the r i s k  
of associ*ated worker injury or  illness. 

h.  

i. . 
. .  
* '(1) Analyze or  review: 

. .  
designs f o r  new facilities and modifications t o  existing 
facil i t ies and equipment; 

operations *and procedures; and 

equipment, product, and servi ce needs : 
. .  

. 

.. 
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(2) Assess worker exposure t o  chemical , physical , biological,  o r  
ergonomic hazards through appropriate  workpl ace monitoring 

monitoring, and observation, 
recorded. Documentation sha l l  describe the tasks  and 1 ocations 

(i ncf udi ng personal , area,  w i  pe, and bul k sampl ing) , bi  ol ogi cal - 
Monitoring results shall be 

where monitoring occurred, i den t i fy  workers monitored or  
represented by the monitoring, and ident i fy  the sampling methods 
and durations, control measures i n  place during monitoring 
(including the use of personal pro tec t ive  equipment), and any 
other factors that may have 'affected sampling results. 

(3) Evaluate workplaces and activities accomplished. routinely by 
workers, supervisors, and managers and periodically.  by qualified 

Report and inves t iga te  accidents ,  injuries, and i l lnesses  
(reference DOE 0 231.1, ENVIRONMENT, SAFETY AND HEALTH REPORTING; 
DOE 0 232.1, OCCURRENCE REPORTING AND PROCESSING OF OPERATIONS 
INFORMATION; and DOE 0 225.1, ACCIDENT INVESTIGATIONS) and analyze 
related data for trends and lessons learned (reference DOE 0 
210 , 1, PERFORMANCE INDICATORS PROGRAM AND ANALYSIS OF OPERATIONS). 

. worker protection professionals .  

(4) 

(5) Maintain a counterfei t/suspect par t s  program. 

(a) 
- I .  

Identify, document, test, and remove counterfei t  o r  suspect 
parts 

Report al  1 suspect/counterfei t products t o  the responsible 
program o f f i c e  and the Office of the Inspector General i n  
accordance w i t h  DOE 0 231.1, DOE 0 232.1, and DOE 2030.4B, 
REPORTING, FRAUD, WASTE AND ABUSE TO THE OFFICE OF INSPECTOR 

Ensure qual i t y  o f  products purchased from vendors supplying 
Darts or  soods whose failure could cause system fa i lure  or 

. - 

. .  GENERAL, O f  5-18-92. 

(c) 
could ha?% workers. 

- 

' (d) Maintain current ,  up-to-date knowledge of counterfeit o r  
, suspect parts o r  goods and associ a ted.  vendors. 

j. Implement a hazard prevention/abatement process t o  ensure tha t  a l l  
identified hazards. a re  managed through final abatement or control. 

(1) For hazards identified either i n  the f a c i l i t y  design or  during L e  
devel opment of procedures , control s are  incorporated i n  the 
appropriate f a c i l  i t y  design o r  procedure. 

(2) For existing hazards identified i n  the  workplace, abatement 
actions prioritized according t o  risk t o  the worker are promptly 
imp1 emented, interim protec t?  ve. measures a re  implemented pending 
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k. 

1. 

. .  

5. 

final abatement, and workers are protected immediately from 
imminent danger conditions. 
Hazards are addressed when .selecting o r  purchasing equipment, 
products, and services ). 

Hazard control methods are selected based on the following 
hierarchy: 

(3) .  

(4) 

. (a) . Engineering controls. 

(b) 

(c) Personal protective equipment . 
Provide workers, supervi sors, managers, v i  si tors, and worker protection 
professionals w i t h  worker protection training. . 

Comply w i t h  the following- worker protection requirements. 

Work practices and administrative controls that 1 i m i t  worker 
exposures. 

American Conference of Governmental Industrial Hygienists (ACGIH) , 
"Threshold L i m i t  Values for ,  Chemical Substances and Physical - 
Agents and Biological Exposure Indices" (most recent ed.ition), 
when ACGIH Threshold L i m i t  .Values {TLVs) are lower (more . 
protective) than Occupational. Safety. and Health *Administrat.ion . 
(OSHA) Permissible Exposure Limits.. [When ACGIH.TLVs are used as 
exposure limits, DOE operations shall nonetheless comply wi th .  the 
other provisions of any appl i cab1 e OSHA-expanded health standard. 3 
The TLVs for exposures t o  laser emissions i n  the ACGIH Indices ,are 
excluded from t h i s  requirement. . . .  

' (2) American National Standards Institute 2136.1, Safe Use'of Lasers. 
[Only the exposure 1 imits and technical requirements apply. 
Programmatic components of American National Standards Institute 
2136.1 do. no t  apply.] 

American National Standards Institute 288.2, Practices for 
. 9 Respiratory Protection, 

' Additional requirements for '  specific functional areas are contained .in 
* Attachment 1, Functional Area Requirements for DOE Elements. 

, 

(3) 

m. 
:' 

RESPONSIBILITIES. 

a. . Assistant Secretaries. 

(1) Ensure t h a t  program-specific worker protection goals and 
objectives are devel oped and resources are provided. 
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b. 

(5) 

Ensure that worker protection po1.icies and requirements are 
effectively implemented. . 

Develop o r  participate i n  recognition pragrams that encourage the 
improvement of worker protection 'programs. 

When contractors report directly t o  the Cognizant Secretari a1 
Officer-or an Assistant Secretary, ensure that the 

,responsibilities of paragraph 5b (and applicable responsibilities 
i n  the specific. functional areas contained i n  Attachment 1) and. 
the requirements of the CRD (Attachment 2) are imp7emented. '' 

- 

Assist i n  the 'resolution of significant worker protection issues 
and the improvement i n  cost effectiveness and efficiency of worker . 
protection programs., 

Review and be approving authority for exemptions t o  requirements 
contained i n  this Order. 
requirements except those exemptions re1 ated t o  OSHA standards 
imposed on contractors by this Order may be delegated. 

Requests for exemptions t o  a l l  

Heads o f  Departmental Elements and Heads o f  Field Elements. 

(1)- Ensure ..through the Contracting Officer that contractors i.mpl ement 
effective worker protection programs. 

(3) 

(4) 

(5) 

Review contractor worker protection program budgets arid provide 
recommendations t o  the funding official on the- appropriateness of 
the budget request. ! 

Provide contractors w i t h .  technical direction on and cr i ter ia  for 
the development of contractor goals, objectives, and performance 
measures. 

Hold DOE 1 ine personnel accountable for providing technical 
direction t o  contractors that  is consistent w i t h  the requirements 
contained i n  this Order. 

Evaluate the need for and direct the development of formal written 
agreements between organizations on their sites. These agreements , 

shaU out1 ine the respective roles,' responsibilities, and 
authorities of each .organization as- they relate t o  compliance' w i t h  
DOE worker protection requirements and the resolution of .cross- 
cu t t ing  worker protection-re7 ated issues. 

c. ODerations Office Manaqers (and Heads o f  Field Elements, where 
aDDl i cab1 e) .  

(1) Ensure that unannounced worker protection inspections of 
contractor workplaces are conducted at  1 east annually. ! 

. 



I 

DOE 0 440.1. 
9-30-95 

(3) 

(4) 

7 (and.8). 

Ensure immediate and effective remedial actions are taken f o r  
imminent danger situations discovered during worker protection 
inspections t o  ensure employees are removed from the hazard o r  the 
hazard i s  eliminated; conduct an irispection as SOOR -as possible 
after an imminent danger situation has been corrected t o  ensure 
that. appropriate' actions have been taken. t o  preclude recurrence. 

* 

Determine whether adequate protection can most effectively be 
achieved by continuing t o  operate under the terms of existing 
contracts requiring compliance w i t h  old Orders or by modifying the '  
contract t o  incorporate the CRD (Attachment 2) requirements. 

Ensure that in i t ia tors  o f  procurement requests specify therein 
whether requirements i n  the CRD (Attachment. 2) are t o  be applied 
t o  the resulting award o r  subawards. 

d. Associate Deputv Secretarv f o r  Field Management. Facilitate resolution 
of  conf 1 i c t i  ng worker protecti on programs, pol i ci es, and procedures 
among Heads of Departmental Elements and field organizations . 

e. Assistant Secretarv for Environment; Safetv and Health. Establish 
committees as necessary t o  assist i n  the development of Departmental - requirements and guidance. . I  

f .  Contractina Officers. Require contr.actors t o  comply w i t h  worker 
protection requirements as identified by. paragraph 3b o r  otherwise 
i denfi f i ed i n procurement requests . 

6. CONTACTS. 

a. For additional information or technical interpretation of this Order, 
contact the Office for Worker Health and Safety (EM-51) at  

For technical interpretations of DOE-prescri bed worker protection 
standards, consult the DOE Technical Information Services database, or 

(301) 903-6456. 

b. 

* call the DOE Response Line a t  (800) 292-8061. 

c. Consult 'the DOE Directives Checklist, for current Implementation Guides 
and Safety Manuals associated w i t h  t h i s  Order. T h i s  checklist is 
available from the Office of Organization and Management (HR-6) a t  (202) 
586-4716. . .  

BY. ORDER OF THE SECRETARY OF ENERGY: 

ARCHER L. DURHAM 
Assistant Secretary )r 
Human Resources and Administration . 
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FUNCTIONAL AREA REQUIREMENTS FOR DOE ELEMENTS . 

1. CONSTRUCTION SAFETY. : The fol 1 owing requirements and responsi bi 1 i ties apply 
for construction projects above the monetary threshold established by the 
Davis-Bacon Act (40 U.S.C. 276a) at Government-owned or -leased facilities 
where the contract clause "Safety and Health (Government-Owned or -Leased 
Faci 1 i ty ) " appl i es . 
a. ReQUirementS. See Attachment 2, Contractor Requirements Document, for 

construction safety requirements re1 ated to contractors . 
b. Resoonsibil ities. 

(1) Heads of Departmental Elements and Heads of Field E'iernents. 

(a) 

(b) 

Designate a project manager for each construction project. 

Ensure that project managers are provided with the training, 
resources, and technical support necessary to perform the 
duties prescribed by this Order. 

(c) Develop formal written agreements/implementing instructions 
as needed to delineate the respective construction safety 
responsi bil ities/duties of DOE project management and 
technica7 support staffs as well as affected site 
contractors. 

Review safety and health programs developed for site 
maintenance and operational activities to determine .their 
appl icabil ity and cost effectiveness on construction 
projects . 
Direct the development and implementation of a system for 
evaluating the effectiveness of construction contractor 
safety and health programs on fixed-price construction - 
projects and apply this system to the determination of 
bidder responsibility on future construction projects. 
(Refer to Federal Acquisition'Regulation (FAR) 36.201.) 

Ensure that applicable requirements o f  this Order are 
specified within construction project acquisition documents; 

(d) 

(e) 
. 
' 

( f )  

(2) Construction Pro-iect Manaaers. 

(a) Determine the necessity for requiring dedicated construction 
contractor safety and health personnel on-project 
workplaces. 

Ensure that construction project acquisition documents 
provide informatton or reference to existing documentation 

(b) 
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2. 

3.  

that  describes known hazards t o  which project workers may be 
exposed .. - 

Ensure that  a prework safety meeting is conducted w i t h  the  * 

construction contractor t o  review project safety and health 
requirements . . 
Ensure that  .the project safety and health- plan is approved 
pr ior  t o  any on-site project .work and tha t  required hazard.. 
analyses are compl'eted and approved. pr ior .  t o  start  of work 
on affected construction operations. 

. 

Ensure that  project safety and health plans and hazard. 
analyses are r'evised, as necessary, t o  address identified 
def i ci enci es i n  project safety and health performance or  
changes i n  project operations, contractors, or personnel . 
Through- personal on-si t e  invol vernent and/or. formal 
delegation t o  support  staff and/or the. construction. manager, 
perform frequent and regul ar . documented on-si t e  reviews of 
cons t ruc t ion  contractor safety and health program 
effectiveness . 
Ensure documentation of all 'formal contract actions taken t o  
enforce construction contractor compl i ance w i t h  project 
safety and health requirements. 

. .  
. -  FIRE PROTECTION, Imp1 ement a comprehensive fire protection program w i t h  the 

. objective of. providing an acceptable level of safety fTom f i r e  and.re1ated" 
hazards for  DOE Federal personnel and for.the public.  T h i s  includes 
appropriate faci l i ty  and site-wide f i re  protection (refer t o  DOE.0 420.1, 
FACILIIY SAFETY), f i r e  alarm notification and egress features, and access to a 
f u l l y  staffed, trained, and equipped fi.re department. that  is capable. o f .  
respondingrin- a timely and effective.manner t o  s i te  emergencies. An . 
acceptable f i r e  protection program includes those' fire protection cri teria and 
procedures, analyses, hardware .and systems, apparatus -and. equipment, and . 
personnel that comprehensively ensure that the above objective- is met, T h i s  ' 

includes meeting- appl icable bui ld ing  codes and National Fire Protection-. 
Association Codes and Standards o r  exceeding them (when necessary t o  meet 
safety objectives), unless explicit written relief has been granted by DOE. 

FIREARMS SAFETY. 

a. Reaui rements . 
(1) Establish firearms safety pol&ies and. procedures t o  ensure proper 

accident prevention controls are i n  place. 
shall address safety concerns and ,the personal protective 

Written procedures 
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equipment required. As a minimum, procedures must be established 
for: 

(a) 

(b) 

(c) 

(d) 

storage, handling, cleaning, and maintenance of firearms .and 
associated ammunition; r 

activities :such'as loading, unloading, and exchanging 

use of pyrotechnics and/or explosive pro jecti  1 es ; 
hand1 ing  m i  s f i res  and duds; 

. firearms; 

live f i re  operations; and . ,  

(f)  t r a i n i n g  and .exercjses using engagement simulation systems. 

(2) Ensure that szaff members responsible for the direction and . 
operati on of the firearms safety program are. professionally 
qualified and have sufficient time and authority t o  implement the 
estab1 ished program. Firearms instructors and armorers shall be 
Safeguards and Security Central Training Academy-certi fied t o  
conduct the level of'activity provided, . 

Conduct formal appraisals assessing implementation of procedures, 
personnel responsibilities, .and duty assignments t o  ensure overall 

qual if i ed safety personnel.. 

' 

, 

. (3) 

policy objectives and performance cr i ter ia  are being met by . .  

(4) . .Implement safety provisions related t o  firearms safety training, 
qual if i cation, o r  requal i f i cat i on, 

Personnel shall successfully compl ete and demonstrate 
understanding of init.ia1 firearms safety training before 
being .i ssued any .firearms. 

.(b) Personnel authorized to.- carry firearms shall have access to 
. instruction manuals for each type of' firearm w i t h  which 
. they are..armed.while on duty. . 

(c) ' Authorized armed personnel.shal7 demonstrate both' technical 
and practical knowledge. of firearms handling and safety on a 

. semi-annual- basis, T h i s  demonstration 'shall be supported by 
limited scope performance tests and the results of such 
testing shall be documented. 

All 'firearms training lesson pl'ans shall incorporate, safety 
for all  aspects of firearms training- t a s k  performance 
standards. 
cri teria set  fo r th  by the Safeguards and Security Central ' 

Training Academy's standard training program. Safety 

Lesson plans shall follow the standards and 
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briefings shall be conducted b.efore any live f i r e  training 
commences. 

A safety analysis approved by the Operations Office Manager 
shall be developed for  the faci l i t ies  and.operation o f  each 
l ive f i r e  range. A.safety analysis shall be completed and 
approved p r io r  t o  implementation of any new- training. 
Results o f  these analyses shall be incorporated i n t o  
procedures , 1 esson pl ans , exerci se pl ans , and 1 imi ted scope 
performance tests. 

Site-specific firing range safety procedures shall be 
conspicuously posted at  a l l  ranges. * 

Live fire ranges shall be properly sited t o  protect 
personnel on the range, as well as personnel and property 
not  associated w i t h  the range. 

(5) Ensure that the transportation, hand1 ing, placarding, and storage 
of munitions conform t o  the applicable requirements of DOE M 
440 1 - 1 , DOE EXPLOSIVES SAFETY MANUAL (Former1 y DOE/EV/06194) . - 

b. Resoonsibilities. 
I (1) Ooerations Office Manasers. I 

(a )  Ensure effective implementation and coitrol of the firearms 
safety program. 

(b).  

Office .of Securitv Affairs. Approve the location .of l ive f i r e  
ranges for the Safeguards and Security Central Training Academy. 

Approve the locatfon and use o f  the contractor's jive fire 
ranges. . 

(2) 

EXPLOSIVES SAFEJ'Y . 
DOE M 440 1-1 , DOE EXPLOSIVES SAFETY MANUAL (Formerly DOE/EV/O6194) Faci 1 i t y  
management shall determine the applicability of the requirements t o  research . 
and development 1 aboratory type operations consistent. w i t h  the DOE 1 eve1 of 
protection cr i ter ia  i n  the manual. The administration and management of the 
Explosives Safety Manual and any deviations from i t  shall follow the process 
specified i n  Chapter I,  Sections 3 and 4, of the manual. 
manual are made through concurrence of the DOE Explosives Safety Committee. 

Ensure that applicable explosives operations comply w i t h  

Revisions t o . t h e  

INDUSTRIAL HYGIENE. 
hygiene program t o  reduce the risk of work-related disease or  illness a t  
affected faci l i t ies .  
elements: 

Imp1 ement a comprehensive and effective indus t r ia l  

Industrial hygiene programs shall include the following 

. .  
a. . Init ial  or  baseline surveys of a l l  work areas o r  operations t o  identify - 

and eval uate potenti a1 worker health risks. 
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b. Coordination w i t h  planning and design personnel t o  anticipate and 
control health hazards that proposed- faci l i t ies  and operations would introduce. . .  

Periodic resurveys and/or exposure. monitoring as appropriate. 

Documented exposure assessment for chemical , physical , and biological. ' 

agents and ergonomic s.tressors using recognized exposure assessment 
methodol ogi es and use o f  accredited i .ndustri  a1 hygiene 1 aboratori es . 

e. Specification o f  ,appropriate engineering, administrative, work practice, - 
and/or personal protective control methods t o  1 i m i  t hazardous exposures 
t o  acceptable levels. 

Worker education, training, and involvement. 

c. 

d'. - 

.. 
f. 

g. 

h .  

Coordination with cqgnizant occupational medical , environmental, health. 
physics, and work pSanning professionals; 

* . Use o f  DOE-accepted respiratory protection when National Institute o f  
- Occupational Safety and Heal th-approved respiratory protection does not 

exist for DOE tasks. 

Policy and procedures to mitigate the risk from identified and 'potential 
occupational carcinogens . - 

i .  

j. 

k. 

Use of appropriate industrial hygiene standards. 

Professionally and technically qualified industrial hygienists t o  manage 
and implement the industrial hygiene program. 

6. PRESSURE SAFETY REOUIREMENTS. ' ' . 

. -  , a. Reauirements. ' 

(1) , Ensure that a l l  pressure vessels, boilers, a i r  receivers, and 
supporting piping systems conform to:. 

(a) 'the American Society, o f  Mechanical Engineers (ASME) Boiler . 
and Pressure Vessel Safety Code; 

(b) the American National St.andards Institute/ASME B.31 Piping . 
Code; .and/or , 

( c )  ' the strictest  applicable-State. and local codes. 
When national consensus codes. are not '  appl icabl e (because of 
pressure. range, vessel geometry, use o f  speci a1 materi a1 s ?. etc. ) 
imp1 ement measures t o  provide equivalent protection and ensure 
safety equal t o  o r  superior t o  the intent o f  the ASME code. 
Measures shall  i ncl ude the f ol 1 owi ng : 

. 

(2) 

* 
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7. 

Design drawings, sketches, and- calculations shall be 
reviewed and approved by an independent design professional’. 
Documented organizational peer review is acceptab1.e. 

Qualified personnel shall be used. t o  perform examinations 
and inspections of materials, in-process fabrications, non- 
destructive tests, and acceptance tes ts  . 
Documentation, traceability, and accountability shall be . 
maintained for each pressure vessel or. system, including 
descriptions of design, pressure, testing, operation, 
repair, and maintenance. 

MOTOR VEHICLE SAFETY. Implement a Motor Vehicl‘e Safety Program t o  protect the 
safety and health of all  drivers and -passengers i n  Government-owned o r  -leased 
motor vehicles and powered industri a1 equipment (i .e., fork  trucks, tractors, 
platform l i f t  ttwcks, and other simila.rspecia1 ized .equipment powered by an 
electric motor or an internal combustion engine) . The Motor Vehicle Safety . 
Program shall be tailored for the individual DOE site o r  fac i l i ty ,  based on an 
analysis of  the needs of that’ particular site or  facil i ty, .  and shall address 
the following areas. . 

. 
r 

a. 

b. 

C. 

d. 

e; 

f. 

9- 

h. 

Minimum l icensing requirements (including appropriate testing and 
medical qualification) for personnel operating motor. vehicles and 
powered indus t r i  a1 equipment . 
Requirements for the use of seat belts and provis9on of other safety 
devices . 
Training f o r  specialty vehicle operators. 

Requirements for motor vehicle maintenance and inspection. 

Uniform t raff ic  and pedestrian control devices and road signs. 

On-site speed limits and o t h e r  t raff ic  rules. 

Awareness campaigns and incentive programs t o  encourage safe driving. 

Enforcement provi  sic-:: . .  
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’ CONTRACTOR REQUIREMENTS IIOCUMENT 

WORKER PROTECTION MANAGEMENT FOR DOE CONTRACTOR EMPLOYEES 

The contractor. shall. compl’y w i t h  the requirements contained herein. 

1. 

2. 

3.  

4. 

5. 

6. 

. .  

Imp1 ement a written worker protection program that:  

a: provides a place of employment free from recognized hazards &hat  are 
causing o r  are likely t o  cause death or serious physical harm to  
empl oyees ; and 

b. integrates all requirements contained i n ,  this attachment and other 
related site-specific worker protection activities. 

Establish written pol icy, goals, and objectives f o r  the worker protection 
program; 

Use qualified worker protection staff t o  direct and manage the worker 
protection program. 

Assign worker protection responsibilities, evaluate personnel performance, and 
hold personnel accountable for  worker protection performance.. 

Encourage empl oyee i nvol vement i n  the devel opment o f  program goals, 
objectives, and performance measures and i n  the- identification and control of 
hazards i n  the workplace. 

Provide workers the r igh t ,  w i thou t  reprisal, to:  

f .  

a. 

b. 

C. 

d. 

e. 

f .  

9- 

accompany DOE’worker protection personnel during workplace inspections; 

participate i n  activities provided f o r  herein on official time; 

express concerns re7 ated t o  worker protection; 
decline t o  perform an assigned task because of a .reasonable belief that, 
under the circumstances, the task poses an imminent risk of death or  
serious bodily harm t o  t h a t  individual, coupled w i t h  a reasonable belief 
that  there is insufficient time t o  seek effective redress through the 
normal hazard reporting and abatement procedures established: i n  . ’ 

accordance w i t h  the requirements herein;, 

have access t o  DOE worker Rrotecti on pub1 i cations, DOE-prescri bed 
standards, and the .organization‘s own worker protection standards o r  
procedures appl icable t o  the workplace; 

observe monitoring o r  measuring of hazardous agents and have access t o  
the results o f  exposure monitoring; 

be notified when monitoring results indicate they were overexposed t o  
hazardous materials; and 
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h. receive results of inspections- and accident investigations upon request. 
Implement procedures t o  allow workers, through their supervisors, t o  stop work 
when they discover employee exposures t o  imminent danger conditions o r  other 
serious hazards. The procedure shall ensure that any .stop work authority is 
exercised i n  a justif iable and responsible manner. 

Inform workers o f  their  r igh t s  and responsibili'ties by appropriate means, 
including posting the appropriate DOE Worker Protection Poster i n  the 
workplace where i t  is accessible t o  a l l  .workers. 

7. 

. .  
8. 

9. 1denti.fy existing and potential workplace hazards and evaluate the risk o f  
associ ated worker i n  jury or  i 1 1 ness .. 

a. 

b. 

C. 

d. 

e. 

Analyze or review: 

(1) 'designs for new faci l i t ies  and modifications t o  existing . 
fac i l i t i es  and equipment; 

(2). . operations and procedures; and 

(3) 
- . I  

equipment , product, and service .needs. 

Assess- worker exp,osure t o  chemical, .physical, biological, or ergonomic 
hazards through appropriate workplace monitoring (including personal , 

area, wipe, and bulk sampling); biological monitoring;. and observation; 
Monitoring results shall be recorded; Documentation shall describe the 
tasks and locations where monitoring occurred, identify workers . 

monitored or represented by the monitoring, and 'identify .the sampling 
methods and durations, control measures . in  place during monitoring 
(including the use of personal protective equipment), and any other 
factors that may have affected . .  sampling results. 
Evaluate workplaces and activit ies (accomplished routinely by workers, 
supervi sors, and managers and periodical 1 y by qual if i ed worker 
protection professionals). 

. 

. 

Report and investigate accidents, injuries, and illnesses, and analyze 
related data for trends and lessons. learned (reference DOE 0 210.1). . 

Maintain' a counterfei t/suspect parts program. 

(1) 

(2) 

Identify, document, tes t ,  and' remove counterfeit or suspect .parts. 
Report a1 1 suspect/counterfeit products t o  the responsible program 
office and t o  the Office o f  the Inspector General i n  accordance 
w i t h  DOE 0 231.1, DOE 0 232.1, and DOE 2030.4B. 
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Ensure q u a l i t y  of  products purchased from vendors supplying parts. 
o r  goods whose failure could cause system failure o r  could harm 
workers 

Maintain current', up-toFdate knowledge o f  counter fe i t  or .suspect ' 
par t s  o r  goods .and :associated vendors . 

- .  
(3) 

' (4) 

10. Implement' a hazard prevention/abatement process t o  ensure t h a t  a l l  ident i f ied 
hazards a r e  managed. through final abatement. or  control .  

' 

a. For hazards iden t i f i ed  either i n  the f a c i l i t y  design o r d u r i n g  the 
development o f  procedures, controls are  incorporated . i n  the. appropriate 
faci'i i t y  desfgn .or  procedure. 

For. ex is t ing  hazards ident i f ied i n  the.workplace, abatement actions 
p r io r i t i zed  according. t o  risk t o  the worker are promptly implemented, 
interim pro tec t ive  measures are  implemented pending final abatement, and 
workers a re  protected immediately from imminent danger conditions. 

6. 

- 

c. Hazards are addressed when sel ec t i  ng o r  purchas.i ng equipment, products, . .  . I  - ' and services .  

d. Hazard control methods are se1ected.based on the following hierarchy. 

* (1) 

.. 

Engineering control s . 
(2) Work p rac t i ces  and administrative cont ro ls  that limit worker . - 

'(3) Personal protect ive equipment. 

. exposures - 

11. 
. 

Provi deJ. workers, supervi so r s  , managers, v i s i to rs ,  and worker protection 
professionals w i t h  worker protection training. 

12. Comply w i t h  the following worker protection .requirements. 

a. 

.b. 

c. 

d. 

Title 29 o f ' t h e  Code of Federal Regulations (CFR), Part 1910, 
"Occupational Safety qand-Health Standards." 

T.it1e 29 CFR, Par t  1915, "Shipyard Employment." 

Ti t le  29 CFR, Par t  1917; "Marine Tehinals ."  

Title 29 CFR, Part. 1918, "Safety and Health Regulations for -  
Longshori ng . " 
Title 29 CFR, Part 1926, "Safety and Health Regulations f o r  
Construction." 

e. 

f .  Title 29 CFR, Par t  1928, "Occupational Safety and Health' Stancldruls f o r  
Agri cul ture. It > 
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9. * 

. 

American: Conference of Governmental Industri a1 Hygienists (ACGIH) , 
"Threshold Limit Values for-Chemical- Substances and Physical Agents and 
Biological Exposure Indices" (most recent ed i t ion ,  as spec i f ied  i n  the 
contract) ,  when ACGIH Threshold L i m i t  Values (TLVs) are lower (more 
pr0tectiv.e) than Occupational Safety and Health Admini stration (OSHA) 
Permissible Exposure timits. [When ACGIH TLYs are used as exposure 
1 imits, DOE. operations shall nonetheless comply w i t h  the other 
provisions of- any 'appl icable OSHA-expanded health standard,] The TLVs 
f o r  exposures t o  laser emissions in. the ACGIH Indices are excluded from 
this requirement 

' 

h. 

i .  

Aherican National Standards Ins t i tu te  2136.1, Safe Use o f  Lasers. 
the exposure 1 imits and technical requirements ap.ply. 
components of American National Standards Institute 2136.1 do not  

[Only 
ProgrammatSc . 

apply I 
American National Standards Institute 288.2, Practices for Respiratory 
Protect ion 

Requirements for specific functional areas are contained i n  paragraphs 13 through 20 
and only apply 57: the contract is involved i n  these Activities. 

13 0 CONSTRUCTION SAFETY. 

a. . The fol7owing requirements and respons ib i l i t i es  .apply f o r  construction 
projects above the monetary threshold established by the Davis-Bacon Act 
(40 U,S,C. 276a) a t  Government-owned OF. -leased facilities where the 
contract clause "Safety and Health (Government-Owned or  -Leased 
Faci 1 i ty)  " appl ies. 

(3) 

Hazard Anal vses. 
hazards. not experienced i n  previous project.. operations o r  for work 
performed by a different subcontractor, the construction 
contractor shall  prepare a hazard analysis  and have. i t  approved. 
p r i o r  t o  commencement of affected work. These- analyses shall 
identify foreseeable hazards and planned protective.measures; 
provide drawings and/or other documentation of  protective measures 
tha t  a Professional Engineer or. other  competent person is required 
t o  prepare, and define the qual if i cat i ons o f  competent persons 
requi red f o r  workpl ace inspections . 

For each construction operati on presenting- 

Worker Hazard Awareness. Workers shall be informed .of foreseeable 
hazards and the required protective measures described w i t h i n  the 
approved.hazard analysis prior t o  commencement of work on the 
affected construction operation. 

Workol ace InsDecti ons and Hazard Abatement; 
active construction, the construction contractor  shall have a . 
designated representative on s i t e  a t  a l l  times, T h i s  individual 
shall conduct and document daily inspections o f  the workp1ac.e t o  
identify and correct hazards and instances.. of  noncompl i ance..wi t h  
project safety and health requirements, If immediate correct ive 

During periods- o f  
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.action is not possible o r  the hazard f a l l s  outside of project 
scope, .the construction contractor shall immediately not i fy  
affected workers., post  appropriate warning signs,  implement needed 

* interim control measures, and notify the construction manager of 
act i ons taken. 

. 

(4) Pro.iect Safety and Health Plan. The construction contractor shall 
prepare and have approved prior  t o  commencement o f  any on-site 
project work a written project safety and health plan -that 
.provides a proposal for implementing the above requirements. The 

. construction contractor shall also designate the individual (s) 
responsible for on-site implementation o f  the plan,' specify 
qualifications for those individuals, and provide a list of those 
project operations f o r  which a hazard analysis is t o  be performed. 

. 

FIRE PROTECTION. Implement a comprehensive fire protection program w i t h  the 
objective o f  providing an acceptable level' of safety from f i r e  and related 
hazards for DOE contractor personnel and for  the publ ic .  T h i s  includes 
appropriate facility and site-wide f i r e  protection, f i r e  alarm notification 
and egress features, and access t o  a ful ly  staffed, trained, and equipped f i re  
department t h a t  is  capable of respondingrin a timely and effective manner t o  
s i te  emergencies . ' An acceptabl e f i re  protect i on program i ncl udes those f i re  
protection criteria-and procedures, analyses, hardware. and systems, apparatus 
and equipment, and personnel that comprehensively ensure tha t  the above 
objective is met. T h i s  includes meeting the 'applicab7e building code and 
National Fire Protection Association Codes and Standards o r  exceeding them 
(when necessary t o  meet safety objectives) , unless explicit written re1 ief has 
been granted by DOE. 

. 

FIREARMS SAFETY. 

a. 

b. 

Establish fireafms safety policies and procedures t o  ensure proper 
accident prevention controls are i n  place. Written procedures shal l  
address .safety concerns .and the personal protective equipment required. 
As a minimum, procedures mus t  be established for: 

(1) storage, handling, cleaning, and maintenance o f  firearms and. 
associated ammunition; 

(2) 

(3) 

(4) handling misfires and duds; 

activitie.s such as loading, unloading, 'and exchanging firearms; 

use of pyrotechnics and/or- explosive projectiles; 

(5) live fire operations; and 

, (6) training and exercises using engagement simulation systems. 

Ensure that staff members responsible for  the direction and operation of 
the firearms safety program are professionally qualified and have 
sufficient time and authority t o  implement the established program. 
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C, 

d, 

e. 

Firearms instructors. and armorers shall be Safeguards and Security 
Central Training Academy-certified t o  conduct the level of act ivi ty  
provided 
Conduct formal appraisals assessing imp1 ementation of procedures., 
personnel responsi bi 1 i t i  es, and duty assignments t o  ensure overall 
policy objectives. and performance cr i ter ia  are bein,g met by qualified 
safety personnel. 

Implement safety provisions related t o  firearms safety training, 
qualification,. o r  requal ification, 

(3)- 

(4) 

(5) 

(7) 

Personnel shall successfully complete and demonstrate 
understanding of ini t ia l  firearms safety training before being 
issued any. f i rearms. 

Personnel authorized t o  carry firearms shal l  have access .to 
instruction manuals f o r  each type of duty firearms w i t h  which they 
are .armed while on duty. 

Authorized armed personne' shalt demonstrate both 'technical and 
practical knowledge o f  firearms handling and safety on a semi- 
annual basis. T h i s  demonstration shall be supported by ,li'mited 
scope performance tests, and the results of. such testing shall be . 
documented. 

I 

A l l  firearms training lesson plans shall incorporate safety for 
all  aspects of firearms training task performance standards. The 
lesson plans shall follow the .standards and cr i ter ia  set  forth by 
the Safeguards and Security Central Training Academy's standard 
training programs, 
live fire training commences, 

Safety briefings shall be conducted before any 

A safety analysis approved by the Operations Office Manager shall 
be developed f o r  the fac i l i t i es  and operation of each live f i re  ' I  

range. A safety analysis shall be completed and approved prior t o  
implementation o f  any new training. Results of these analyses 
shall be incorporated i n t o  procedures, 1 esson pl ans , exercise 
plans, and 1 i m i  ted. scope performance tests. 

Site-specific f i r i n g  range. safety procedures shall be 
conspicuously posted a t  a7 1 ranges. 

Live f i r e  ranges shall be properly sited t o  protect personnel on 
the range, as well as personnel and property not  associated w i t h  
the range. Request approval from. the DOE Operations Office for 
the location-and use of  a l ive f i r e  range. 

Ensure t h a t  the transportation, hand1 ing, placarding and storage of 
munitions conform t o  the applicable requirements o f  DOE M 440.1-1, DOE 
EXPLOSIVES SAFETY MANUAL (Formerly DOE/EV/06194). 
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EXPLOSIVES SAFETY. * Ensure that appj icable explosives operations comply w i t h  
DOE M 440.1-1, DOE EXPLOSIVES SAFETY MANUAL (Formerly DOE/EV/06194). 

. 

Contractor faci 1 i t y  management shall determine the app3 icabi 7 i t y  of the 
requirements t o  research and development. 1 aboratory type operations consistent 

* w i t h  the DOE level of protection cr i ter ia  i n  the manual. The administration 
and management of. the Explosives .Safety Manual and'any. deviations from i t  
s h a l l  follow the process specified i n  Chapter I, Sections 3 and 4, of the 
manual. Revisions t o  the manual are made through concurrence of t h e 4 O E  
Explosives Safety Committee. 

7. INDUSTRIAL HYGIENE.,. Implement a comprehensive and effective industrial 
hygiene program t o  reduce the risk of work-related disease or illness a t  
affected faci l i t ies .  Industrial hygiene programs shall include the .following . 
elements: 

Ini t ia l  o r  baseljne surveys o f  a l l  work areas or  operations t o  identify 
and eval uate potenti a1 worker heal t h  risks. 

a. 

b. ' Coordination w i t h  planning and design personnel t o  anticipate and 
* control health hazards that proposed facil'ities and operations would 

* - introduce. I 

c. Periodic resurveys andkor exposure monitoring as appropriate. 

d. Documented exposure assessment for  chemical , physical , .and biological 
agents and ergonomic stressors. using recognized exposure assessment 
methodologies and .use of  accredited industr4al hygiene 1 aboratories. 

e. ' Specification of  appropriate engineering, administrative, work pr.actice, 
and/or personal protective contro! methods t o  1 imit hazardous exposures 
t o  acceptable levels. . 

f, Worker education; training, and involvement. 

g. Coordination w i t h  cognizant occupational medical, environmental , health . 
physics, and work planning professionals.. 

h. 

i. 

j. 

k. 

Use o f  DOE accepted respiratory protection when National Institute of 
Occupational Safety and Heal th-approved respirator protection does not  
exi st : f o r  DOE tasks. 

Policy and procedures t o  mitigate the risk from identified and potential 
occupational carcinogens. 
Use of appropriate i ndustr i  a7 hygiene standards. 

Professionally and technically qua7 ified industrial hygienists t o  manage 
and implement the industrial hygiene program. 
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18. OCCUPATIONAL MEDICAL. 

a. Intecrrati on. , 

(1) * The establishment of a contractor occupational medical program 
shall  be a basic wo.rker protection requirement. 

(2) A formal, written contractor occupational medical program. 
detailing the methods- and procedures used t o  implement the 
occupational medical requirements necessary for worker protection 
and the pfomotion of a healthful work environment shall be 
established, maintained, reviewed, and updated. 

, (3) . The contractor occupational medical program shall provide' 
occupational heal t h  services t o  contractor empl oyees . The goal of 
these services shall be the earliest .possible detection and 
mitigation of occupational illness. and injury. 

(4) - To carry out this goal, the contractor occupational medical 
- professional staff shall participgte as members o f  a worker 

protection team. 

Imp1 ementation. The physician responsible for .del ivery of medical 

occupational medical program. 

b. 
services shall be responsible for the planning and. imp1 ementation of the - 

c. Maintenance o f  a Healthful Work Environment. 

(1) Occupational medical .physicians and selected medical s taff  shall : 

(a) Coordinate w i t h  other safety and health professi*onals 
(industrial hygienists, health physicists, safety 
speci a1 i sts/managers) t o  identify work-re1 ated or work s i t e  
hazards and their possible health risks t o  employees; 

Possess a current knowledge o f  actual o r  potential work- 
related . .  hazards (physical, chemical, biological ) ; 

Perform targeted examination-s based on .an up-to-date 
knowledge of work s i t e  risk; 

Identify potential or  actual health effects resulting from 
work s i t e  exposures; and 

Communicate the results o f  health evaluations t o  management 
and t o  those responsible for mitigating work site hazards. 

(b) 

(c) 

(d) 

(e) 

(2) Contractor management shall provide t o  the physician responsible 
I for del ivery o f  medical services: . 

- 

(a) Employee job task and hazard analysis information; 
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(c ) .  

Summaries of potenti a1 work site exposures. o f  employees 
pri or t o  mandatory health exami nati ons ; and 

The opportunity t o  participate i n  worker protection team 
meetings and committees . 

d,  Employee .Health Examinations. 

(1) Health examinations shall be conducted by an occupational health 
examiner under the direction of a licensed physician i n  accordance 
w i t h  current sound and acceptable medi cal practices , 

e. 

(2) 

(3) 

The content o f  health examinations shall be the responsibility o f  
the physician responsible for  the delivery o f  medical services. 

The fol lowing classes of examinations are required f o r  the purpose 
of providing i n i t i a l  and continuing assessment of employee health 
as determined by the physician responsible for delivery o f  medical 
services: 

'(a) 

(b) 

preplacement i n  accordance w i t h  t h e  Americans w i t h  
D i  sabil i t ies Act, 

qual if i cati on exami nat i ons , . .  

' (c) fitness for duty, 

(d) 

(e) 
( f,) termination examinations . 
The occupational medical. department shall .be informed of a l l  job 
transfers and shall determine whether. a medical evaluation. i s  
necessary. 

The physician responsible for the delivery o f  medical services or  
his/her designee shall inform contractor management of appropriate 
employee work restrictions. . 

medi cal survei 11 ance and health monitoring, 

return t o  work health evaluations, 

(4) 

(5) 

. .  
Mon i tored Care. 

(1) ,The occupational medical program shall -be responsible for  the 
I 

review.of all monitored care of ill and injured employees t o  
maximize their  recovery and safe return t o  work, and t o  minimize 
lost time and i ts  associated costs. 

Contractor management shall not i fy  the physician responsible for 
the del ivery o f  medical services o r  his designee when an employee 
has been absent because o f  an injury o r  i l lness f o r  more than 
5 consecutive ,workdays or experiences excessive absenteeism. 

(.2) 
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f . Empl ovee Counsel ina and Health Promoti on. 
delivery .of medical services shall : 

(1) . review and approve the medical aspects o f  contractor-sponsored or 
-supported employee assistance, alcohol, and other substance abuse 
rehabilitation programs; 

approve and coordinate a1 7 contractor-sponsored or  -supported 
we1 Tness programs; and 

ensure that immunization programs f o r  bl ood-borne pathogens and 
biohazardous waste programs conform to  OSHA regulations and. 
Centers .for Disease Control guide1 ines f o r  those employees a t  risk 
t o  these forms of exposure.. 

(2) 

(3) 

g . . Medi cal Records.. 

' (1) An employee medical record shall be developed. and maintained-for 
each employee for which medical services are provided. 

(2) - The confidentially o f  a17 employee'.medical records shall be 
observed. 

(3) Emp.loyee medical . records sha7 1 b.e adequately protected and 
permanently. 

h. Emeraencv and Disaster Pre~aredness . 

_ .  

I 

stored . 

ces (1) The physician responsible for the delivery of medical'serv 
shall be responsible. for  the medical portion o f  the s i te  emergency 

* and disaster plan. 

(2) -The plan shall be integrated w i t h  the overall s i te  plan and w i t h  
the surrounding community emergency and di saster p l  an. 

i . Oraanirational Staffinq. 

(1). The physician responsible for the delivery o f  medical services 
shall be a graduate of a school. o f  medicine or osteopathy who 
meets the licensing requirements applicable t o  the location i n  
which the physician works. 

Occupational medical physicians, occupational health nurses, 
physician's. assistants, nurse practitioners, psycho1 ogi sts, and 
other occupational health personnel shall be graduates o f  
accredited schoo1.s and shall be 1 i censed, registered, o r  certi f I ad 
as required by Federal or  State 1 aw 'where. empl oyed. 

(2) 

19. PRESSURE' SAFETY. 
- 

a. Ensure that a71 pressure vessels, boilers, a i r  receivers, and supporting . 
pip ing  systems conform to :  
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6 (1) the American Society of Mechanical Engineers (ASME) Boiler and 
Pressure Vessel Safety Code; 

the American National Standards Institute/ASME 8.31 :Piping. Code; 
and/or 

(2) 

b. 

(3) 
When national consensus codes are not appl i cabl e (because of pressure 
range, vessel geometry, use of special materials, etc.), implement 
measures t o  provide equivalent protection .*and ensure safety equal t o  or 
superior t o  the intent of the ASME code. Measures shall include the 
f o l  1 owing. 

the stri ctest  appl i cabl e s ta te  and 1 oca1 codes . 

. 

c 

(1) Design drawings, sketches, and calculations shall be reviewed and 
approved by an -independent design p.rofessi onal . Documented 
organizational peer review i s acceptabl e. 

(2) Qualified personnel shall be used t o  perform examinations and 
inspections o f  materials, in-process fabrications, non-destruct 
tests, and acceptance tests.r 

ve 

(3) 
e 

Documentation, traceability, and accountability shall be 
maintained for each unique pressure vessel o r  system, including 
descriptions of design, pressure, testing, operation, repair, and 
mai n t en ance .. 

20; MOTOR VEHICLE SAFETY. 'Implement a Motor Vehicle Safety Program.to protect the 
safety and health of a l l  drivers. and passengers i n  Government-owned- or  -leased 
motor vehicles. and powered industrial equipment (i .e., fork trucks, tractors, 
platform l i f t  trucks, and other similar specialized equipment powered by an 
electric motor o r  an internal combustion engine). The Motor Vehicle Safety 
Program shall  be tailored for  the.individua1 DOE site..or facil i ty,  based on an 
analysis o f  the needs of that  particular s i te  o r  facil i ty,  and'shall address 
the foll owing areas. 

a Minimumel icensing requirements (including appropriate testing and 
medical qual i f  ication) fo r  personnel operating motor vehi.cl es and 
powered i ndustri  a1 equipment . I 

b. Requirements fo r  the use of seat belts- and provision of other safety 
devices. . 

c. Trai v i  ng f o r  speci a1 ty ' vehi  cl e operators : 

d. Requirements for  motor vehicle maintenance and inspection. 

. e. 

f. 

Uniform t ra f f ic  and pedestrian control .devices and road signs. 

On-site speed limits and other t raff ic  rules. 

g. Awareness campaigns and incentive .programs t o  encourage safe dr iv ing .  
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h . 
Ensure that  subcontractors performing work on DOE-owned o r  -leased facilities 
comply w i t h  this Contractor Requirements Document and the contractor's own . 
site worker protection standards (where applicable) 

Enforcement provi si ons . 
. .  

. 21. 
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SUBJECT: COMPREHENSIVE EMERGENCY MANAGEMENT SYSTEM 
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Review Date: 09-25-97 

Chg 1: 10-26-95 

a. 

b. 

C. 

- 
d. 

e. 

' f .  

9. 

h . .  

1.. OBJECTIVES. ' 

To establish policy, and assign and 'describe roles and responsibilities 
for the Department of Energy (DOE) Emergency Management System. The 
Emergency Management System provides the framework for development, . 

.coordination, control, and direction of al l  emergency planning, 
preparedness , readi ness assurance, response, and recovery actions . 
To establ ish' requirements f o r  comprehensive planning,. preparedness, 
response, and recovery activit ies of emergency management programs for 
DOE or for organizations requiring DOE assistance. 

To describe an approach t o  effectively integrate planning, preparedness, 
response, and recovery activit ies for a comprehensive, all -emergency 
management concept . 
To integrate public information and emergency planning t o  .provide .. . 
accurate, candid, and timely information t o  s i te  workers and the public 
duri  ng a1 1 emergencies ; 

To promote more efficient .use of resources 'through greater f lexibil i ty.  
(i .e., the,*graded approach) i n  addressing emergency management needs 
consistent with' the changing missions of the Department and its . .  faci l i t ies .  - 
To ensure that the DOE Emergency Management System is ready t o  respond 
promptly, efficiently, and effectively t o  any emergency involving DOE 
faci l i t ies ,  activities, o r  operations, o r  requiring DOE assistance. 
To. integrate various requirements promulgated by other agencies in to  the 
Department's Emergency Management System. 

To eliminate duplication of emergency management effort w i t h i n  the 
Department. 

. I  

2. CANCELLATIONS. TheeOrders l isted below are canceled. Cancellation of an ' 

Order .does not,  by i tself ,  modify o r  otherwise affect any contractual 
oMigation t o  comply w i t h  such an Order. Canceled Orders incorporated by 
reference i n  a contract will remain i n  effect 'until the contract is modified . 
t o  delete the reference t o  the requirements i n  the canceled Orders. 

a. 

. 

DOE 5500.18, EMERGENCY MANAGEMENT SYSTEM,. of 4-30-91. 

Vertical line denotes change. 
I 

DISTR I B UTI 0 N: 
A1 1 Deparlmental Elements 

INITIATE0 -BY-: Office o f  Nonproliferation and 
National Security .. 
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I 

I '1 

b. 

C. 

DOE 5500328, EMERGENCY CATEGORIES, CLASSES, AND NOTIFICATION AND 
REPORTING REQUIREMENTS, of 4-30-91. 

DOE 5500.3A, PLANNING AND PREPAREDNESS FOR OPERATIONAL EMERGENCIES, of 
4-30-91 . 

d. . DOE 5500.4A, PUBLIC AFFAIRS POLICY AND PLANNING REQUIREMENTS FOR 
EMERGENCIES., Of 6-8-92. 

e. 

f. 

9- 

. h. 

DOE 5500.5~~ PUBLIC AFFAIRS POLICY AND PLANNING REQUIREMENTS FOR A FUEL 
SUPPLY DISRUPTION EMERGENCY, of 6-8-92. 

DOE 5500.7B9 EMERGENCY OPERATING RECORDS PROTECTION PROGRAM; of 10-23- 
91. 

DOE 5500.8A, ENERGY EMERGENCY PLANNING AND MANAGEMENT, of 7-8-92. 

DOE 5500 . 9A, EMERGENCY PLANNING, PREPAREDNESS, AND RESPONSE TO 
CONTINUITY OF GOVERNMENT EMERGENCIES, Of 7-8-92. 

i. - DOE 5500.10, EMERGENCY READINESS ASSURANCE PROGRAM, of 4-30-91. 

3 . - APPLICABILITY. 
a. 

b. 

C. 

.. . 

DOE. Elements. Except. for-the exclusions below, this Order applies to 
all DOE Elements. 

Contractors. Except for. the exclusi.ons below, Attachment 1 sets forth 
requirements to be appljed to the universe of contractors awarded DOE 
procurement contracts involving the management and' operation o f  DOE- 
owned and -leased facilities and activities, contractors awarded 

., performance based management contracts, or contractors with 
responsi bi 1 i ty for providing .Emergency Assistance. Contractor 
requirements shall be supplemented, as necessary, by the DOE Field 
Elements to implement the requirements of this Order. Contractors shall 
be directed to continue to comply with the requirements of Orders 
canceled by this Order until their contracts are modified to delete the 
reference to the requirements of the canceled Order. 

Exclusions . 
(1) The facilities and activities of the Naval Nuclear Propulsion 

Program and the Power Marketing Admini strations are exempt from 
the requirements of this Order. 

Vertical line denotes change; 
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' (2) A l l  DOE facil-ities subject t o  Nuclear Regulatory Commission (NRC) 
1 icense requirements are specifically exempted from the requtrements 
of t h i s  .Order. 

I (3) If a DOE Element or contractor can demonstrate that i t  i s  subject to  
emergency management program requirements under the authority of 
other Federal .regulatory agencies and those requirements are a t  

' 

least  as stringent as the requirements of t h i s  Order, then an 
exemption may be requested. 

- .  

.. 
. '  

(4) Requests for exemptions from the requirements o f  this Order shall ' 

document the basis for each exemption and shall establish and. . 
justify ,alternatives equivalent to ,  or. exceeding, this Order. 
Requests for exemptions shall be submitted for  approval by the Under - .* Secretary. . 

... . . 4. REQUIREME NTS . 
I ,  a. m. 

e(1)- DOE 3ites[facilities, including MI; transportation activities, 
Operations/Field Offices, and. WE Headquarters offices shall develop . 
and participate i n  tan integrated and comprehensive Emergency 

. Management System to. ensure that: . .  
(a) the Department can .respond effectively and efficiently to  

Operational Emergencies and Energy Emergencies, and .can provide 
. Etsergency Assistance so that appr0pr.i ate response -measures are. 

taken t o  protect workers, the .public, the environment, and the. 
national security;, 

parameters I associated with the emergency are monitored to  
detect changed. or degraded conditions; 

(c) emergencies are reported and notifications are made; and 

. 

* (b) . emergencies are promptly recognized and'classified, and .. 

. .  
. .  . .  

' (d) reentry activities are properly and safely accomplished, and. 

(2)' Emergency planning~shall include: identification. of hazards and. 
threats, hazard mitigation, development and preparation of emergency. 
plans and procedures, and identf fication o f  personnel and:resources 
needed for an effective response. ' 

recovery and post-emergency activities comenee properly. 

' (3) Emergency preparedness-shall include acquisition and maintenance o f  
resources, training, drills, and exercises. 

(4) Emergency response shall include the application-of resources t o  - 
mitigate consequences t o  workers, the pub1 ic, the .environment, 'and 

I .  

* .  

. .  

I 

-. 
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the national security, and the3nitiation of recovery from an . emergency. . .  8 

(5 )  .Recovery shall include planning for and actions taken following 
tehination of the emergency . to return the faci l  ity/operations to  
normal . 

-. (6)' Readiness assurance shall .include assessments and documentation t o  
ensure that stated emergency capabilities are  sufficient t o  

(7) The Headquarters Emergency Operations Center shall 'serve as the. 
point  of contact for receipt-of a l l  emergency notifications and 
reports. Accordingly, the Headquarters Emergency Operations Center 

. ' receives, coordinates, and disseminates emergency information t o  
Headquarters Elements and Program Office emergency points  ,of 
contact, the White House Situation Rom, and other Federal agencies. 

(8) The Assistant Secretary f o r  Environment; Safety and Health provides - independent oversight o f  the Comptehensive 1 Emergency Management 

. implemnt emergency plans; 
. .  . .  

L 

. .  
- 

. .  

. 

* .  

System. - 

DOE site/facility/activity shall be comensurate w i t h  the hazards 
present a t  that site/facility/activity (i .e.,. i t  shall be developed 
consistent w i t h  a graded approach) .. 

(10) Responsibilities shall . .  be established i n  accordance wi th  Chapter I 
of t h i s  Order. . 

(11) A Headquarters Emergency Management Team shall be established, as. 
- . necessary, for Operational ,Emergencies, Energy Emergencies, and ; 

Emergency Assistance.. See;Chapter I1 for  t e e '  . .  organization and . 
functions. 

(12) Each -WE site/facil i ty shall have an Operational Emergency Base 
Program that implements the .requirements of appl icablo Federal ,. I 

1 State, and. local' laws/regulations/ordinances. for fundamental worker ' 
safety programs (e.g., fire, safety, 'and security) . These 
requirements are not unique t o  DOE operations. See Chapter.111. 

(13)- In addition t o  t h e  Operational Emergency Base Program, each 4lOE.. 
si te l faci l i ty  ,with significant .quantities of hazardous materials . 
(radiological and non-radiological). shall develop and maintain a 
quanti tat'ive hazards assessrpent and meet. more detai.led. emergency 
planning requirements;. Hazardous materials. are .any solid,. liquid,. 

. or gaseous material that  i s  toxic, flamaable,. radioactive,.. 
corrosive,. chemically reactive or unstable -upon: prolonged. storage i n  

environment. . O i l  i s  not. included i n  t h i s  definit ion o f  hazardous 

(9) Implementation of a'coatphhensive emergency management program a t  a 
-. / 

. ,  

. 

. 

. .  

quantities that could pose a threat t o  life,' property, or the - 
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materials, See Chapter I V  for  specjfic requirements pertaining t o  
Operational Emergency Hazardous Haterials Progrards . 

(14.): Each DOE si te/faci 7 i t y  shall decl are an Operational Emergency when 
events or  conditions require time-urgent response from outside the 
imediate/affected site/facil  i t y  or  area of the incident, Such 
evMts or conditions cause, or have the potential t o  cause, serious 

. health and safety impacts t o  workers. or the public,, serious 
detrimental effects on the environment, direct ham t o  people o r t h e  : 
environment as a result o f  degradation of, security or safeguards 

. conditions, or loss of control over hazardous materials.. Each WE 
site/facil i ty  shall fur.the.r classify Operational Emergencies 
involving hazardous materials as an Alert, Site Area Emergency, or  
Eeneral Emeeency, in’ order o f  increasing severity. ‘See Chapter V, 

(15) The. Department’s Energy. Emergency Progrh shall encompass events or 
conditions representing,. causing, or having. the potential t o  cause, 
a substantial impact on energy. supply or infrastructure i n  a 1.imited 
local area, region of the country, or the-nation as a whole, See 

(16) Directed by.:Executive. Order o r  .other binding agreements, the 

. 
- . .  

’ 

c 

: Chapter VI. r 

Department’s Emergency Assistarice Program shall encompass a DOE 
response t o  national’ security threats or other events or condftions 

, requiring DOE assistance, expertise, resources, or assets, and - 
including .Continuity of Government and ‘Continuity of Operations - 
Programs.. Accordingly, the Emergency Assistance ‘Program shall 

’ include all  activit ies whereby Departmental resources, emergency . 

response assets, personnel , and/or faci l i t ies-  are used. t o  suppor t .  
Federal Plans, Presidential directions, and State;- local , or Tribal 
agreements o f  mutual aid. See Chapter VII. 

(17) Each DOE site/faci.lity shall notify WE and offs i te  officials when 

’ * 

. 
. emergencies occur. The noti f i cation and reporting requi rements 
. within this Order-have- beer.coordinated. w i t h -  DOE requirements for 

non-emergency occurrence reporting, Seedchapter VIII. 

(18)’ Each DOE site/facil i t y  shall provide accurate,. candid, and3fmely 
information about- emergencies t o  workers and the- public. .See 
Chapter IX .  * 

(19) Each D O E  si te/faci 1 i ty  shall establ i s h  .a readiness assurance .program 
t o  ensure that stated emergency capabilities are sufficient t o  . implement ’emergency plans. See Chapter X. 
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(20) Each DOE site/facility, .along w i t h  .Operations/Field Offices, shall 

. .  €hapter X I .  
document the emergency management program i n  an Emergency Plan, See 

b.. - p1 an nina and Pr eoaredness.. Each .site/facility and Department .element 
shall assess its emergency management-needs t o  plan and implement a 
coupretrensive erilergency management program commensurate w i t h  the hazards 
present (i .e., consistent w i t h  a graded . \  approach) . 

. (1) me rational Emeruencies . 

- .  

.. 

. 
* 

Sites/Facil fties/Activitfes. A l l  Department elements and 
contractors w i t h  responsibil Sties for site/facil i t y  operations 
and activit ies shall participate i n  development of 
comprehensive emergency management programs: Such programs 
shall contribute t o -  the .Department's comprehensive Emergency 
Management System by promoting effective and efficient 
integration of all applicable requirements, including- those 
promulgated by other agencies. 

QDerationdField .Offices. Operations/Field Offices shall 'have 
a trained emergency response staff and s h a l l  provide 
sites/facilities/activities under their  cognizance with: 

1 

r '  

* 

direction t o  implement emergency management policy .and 
requirements; 

2 direction i n  em&gency planning and preparedness 
activities; - .  

3 support and assistance during emergencies; and . 

3 .* support and assistance i n  resolving issues i n  . 
si te/facil i ty/activity emergency management programs,. as 

. well -as assessments of site/facility/activity emergency . 
. . management programs,. 

(2) Bemv Ememencies. . -The Energy Emrgency. Program shall , be .planned 
. t o  ensure that the Department is capable of assisting-in the.  

. prevention and mitigation of energy, supply crises and. their 
. associated economic impacts., The program shall also provide for WE . assistance .for -Presidentially declared .emergencies invoking. the 

Stafford Act (Pub1 i c  Law. 93-288;. as amended) and: as: imp1 ewented 
through the Federal Response Plan, The Energy Emergency Program may 

, 

. be. implemented coincident with -Emergency Assistance. .? 

mencv Assistance. Emergency Assistance planning and 
preparedness shall inc! ude preparation f o r  deployment- o f  
Departmental resources, emergency response assets, and personnel , 
and/or use of faci l i t ies  t o  support Federal interagency plans, 
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I *  . 
Presidential directions, and State, local *- or  Tribal agreements of 

w i t h  an Energy Emergency response . . mutual aid. Emergency Assistance may be implemented coincident. 

(4) Headauarters . 
(a) The Director. of Emergency Management is the single po in t  of 

. contact and control .for all emergency management activities 
and issues a l l  .policy, requirements, and guidance for  the 
Department I s Emergeacy Management System. 

c. BesDonse. 

. I  

Cognizant Secretari a1 Officers ensure implementation of 
policy and requirements for activities conducted by 
sites/facili t ies  and.Operations/Field Offices under their 
cognizance. 

The Assistant Secretary for Defense Programs provides 
programmatic direction for the Department's radiological 
emergency r!sponse assets. The Assistant Secretary for 
Environmental Management provides programmatic direction for 
the Transportation Emergency Preparedness Program. The 
Director of Nuclear Energy provides programmatic direction 
for space nuclear system appl i cati on's, i ncl udi ng space 
launch and space f l i g h t  aborts. Programmatic direction for 
these programs shall be provided i n  coordination w i t h  the 
Director of Emergency Management . 

- (1) Ooerati anal Emeruencv Response . 
(a) S i  te/Faci 1 i ty .  Personnel and resources a t  the si te'/faci 1 i t y  

level comprise the' primary response capability fo r  an 

1 

' Operational Emergency. 
Si tes/facil i t ies  shall direct appropriate emergency 
response actions w i t h i n  the area under their  control 
and a t  the scene of the emergency, including .effective 
coordination between the incident commander a t  the 
event scene and the individual i n  charge of overall 
management and coordination of si te/f aci 1 i t y  response 
act i v i  ti est 

. . .  2 Sites/facilities shall promptly notify local, State, 
Tr iba l ,  DOE, and other regional Federal agencies when. 

. events categorized as Operational Emergencies occur. 

Verti cal 1 i ne denotes change . 
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(b) ODerati ons/Fi el d Offices . 
8 

1 Operations/Field Offices shal-l monitor the facil i ty 
response, provide support ,  and assis t  w i t h  issue 
resolution. 

2 

- 3 

- 4 

(3) 

(4) 

Operations/Field Offices shall monitor the 
notification process a t  the. s i te / faci l i ty  and make 
notifications of applicable DOE emergency. events as 
necessary or  appropri ate . 
Operations/Field Offices shall coordinate interagency 
and public information activit ies a t  the regional 
level and coordinate directly w i t h  Headquarters. 

The specific structure of Operations/Field 'Office 
Emergency Management Teams depends on the re1 ationship 
(contractual 'and geographic) t o  the- si teJfaci 1 i ty.  
A1 1 Qperati ons/Fi el d Office Emergency Management Teams 
shall have-a senior official  who. serves- as an 
emergency manager w i t h  decision-maki ng 
responsibilities'. Such individuals shall be supported 
by personnel w i t h  communications; technical and 
liaison and publ ic  affairs expertise, 

/ 

5 The Operations/Fi el d Off ice Emergency Management Team 
may be activated for  any emergency declaration. 

Inerav Emerae ncv Re suonse. Response activit ies.  for Energy 
Emergencies are normally concentrated a t  DOE Headquarters. D O E  
responsibilities fo r  Energy Emergencies are delineated w f t h i n  
interagency. Federal response and recovery p l  ans, Executive Orders, 
and international agreements . DOE. Headquarters shall monitor 
Energy Emergencies for  changing requirements and brief the. White 
House and Congressional off ices. 
Emerqencv Assistance Resuonse. - Response t o  events requi'ring DOE 
Emergency Assistance shall be directed to appropriate WE 
Headquarters elements. DOE responsi bi 1 i ties. f o r  Emergency 
Assistance are delineated w i t h i n  interagency Federal response and 
recovery p l  ans, Executive Orders , . and/or- i nternati onaa agreements. 
DOE Headquarters shall monitor such events. f o r  changing 
requirements, brief the White House and Congressional. offices, and 
develop options for continuing Departmental operations. and 
missions. 

* .  

Headauarters. DOE -Headquarters shall receive information on the . 
facil i ty,  site, or  area response; monitor the.Operations/Field 
Office response; provide- appropriate.. support  and assistance; 
assist w i t h  i ssue resnl u t i  on; and coordinate interagency, 
Congressional, and publ ic  information activit ies a t  the national 
level. 

b 

i - 
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. I  

E 

(a) - The Headquarters Emergency Management Team f o r  Operational 
* Emergencies, Energy Emergencies, and Emergency Assistance shall 

consist of an Executive Team and a Technical Operations Cadre 
(see Chapter I1 for team organization) . 

(b) The Executive Team shall provide strategic direction-to the 
Department and evaluate the emergency's impact on Departmntal 
operations, missions,. and functions. . .  - 

* .(c) The Technical Operations Cadre shall use a matrix approach t o  ' 

provide technical and support personnel ' from appropriate 
Headquarters elements. The Cadre shall analyze .information '. 
regarding the cause of and severity of the emergency and its. 
potential 'impacts on. workers, the publ ic, the environment, and 

. national security. The Cadre shall also coordinate. any support . 
needed from other Federal agencies .and prepare Departmental- . .  ' 

(d) The Headquarters Emergency Management Team--shall be led by a 
predesignated hrgency .Manager a t  the Principal Deputy 
.Assistant Secretary or equivalent level . . The Under Secretary 
shall predesignate Emergency Managers. A minimum of three 
Emergency Managers shall be predesignated for:each emergency 
category (i .e., Operational , Energy,. and Emergency Assistance) .' 

. The Director of Emergency Management is the Chief of Staff '. 
(Operations Offjcer) for. a l l  activations of the Headquarters 
Emergency Management Team. . 

(e) Activation o f  the Headquarters Emergency :Management Teaui is 'at 
the direction o f  the Under Secretary, i n  coordination w i t h  the 
Emergency -Manager and the Director of. Emergency Management.. . 
The. Executive Team convenes a t  the direction of the Emergency 
Manager or the Under. Secretary. 

- briefings on the emergency. .: 
. 

' - 

(f) The .Headquarters team is nohial-ly activated only for-  ' . emergencies . that  involve serious or potentially serious 'threats 
t o  the health and safety of workers and the public, the 

' environment , or national security . 
(g) . A t  DOE Headquarters; the Emergency Manager i n  coordination w i t h  

the Director o f  Eruergency Management recommends t o  the Under 
Secretary when the Headquarters Emergency Management Team 
should be deactivated and if a recovery team is needed. 

' 
'. 

(5) Re$DOnSe Termination. In general, response activities are 
terminated when the situation has been stabillzed. A t  'this point, 
potential threats t o  workers, , the publ ic, the environment, and 
national security have begn. characterized, conditions- no longer meet ' 

' established emergency categorization cr i ter ia ,  and it appears. 
.unlikely that conditions will deteriorate. In coordination w i t h  
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. .  

response organizations, the emergency is then: decl ared 'terqii nated 
and activit ies focus on recovery. 

d. Recoverv. Mitigative, .cleanup, and restoration activit ies may begin 
prior t o  response termination. However, excluding recovery. planning, 
recovery activit ies ful ly  .begin following response termination-. Recovery 
act ivi t ies  require the coordinated efforts of the affected site/facil ity; 
its line management; the Office of Emergency Management; the Office of. 
Environment,. Safety and Health; the .Office of 'Environmental Management; .. 
6eneral Counsel ; and - t h e  Office of Congressionali Public and 
Intergovernmental Affairs. Specific -recovery .requirements and ptoced;res . .  - are established *on a case-by-case basi.s. . .  

5. JIESPONSIBILITIE $. See Chapter I.. 
c 

. I  

i t  

6. IMpLEMENTA TION. 

.a*. Sites/facil ities shall develop .implekntation schedules for- f u l l  
' 

. compliance. These schedules shall be. submitted t o  the Operations/Field . 
Office Manager for approval: wi th - the  next annual Eawgency Readiness . 

bo. Hazards surveys, changes t o  hazards assessments, or. new hazards ' 

.~ - Assurance Plan. . .  

- asses-nts. sh-all be completed by September 30, 1997. . . .  
- c. To ful ly  comply wi th  this Order,. si te/facil i ty ekrgency management 

programs shall be c-leted by September 30, 1999. 

separately i n .  the m c v  Manaqgwnt Guides (or replacements) 

. .  

do Non-mandatory implementation guidance' for this. Order is publ i shed  
. -  

7. CONTACT. For assistance regarding this directive, contact the .Director of 
Emergency Management a t  202-586-9892, 

. BY ORDER OF THE SECRETARY OF ENERGYk 
. .  

ARCHER 1. DURHAM; 
Assistant Secretary for. 
Human Resources and Administration 
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CHA?TERI 
RFSPONSIBII ITIES . 

- .  

1. UNDER SECRETARY. 
I 

,a- Serves as senior emergency management pol icy official . 
b. In coordination w i t h .  Cognizant Secretarial Officers, designates 

Principal Deputy Assistant Secretaries t o  serve as  Emergency Managers 
for  Headquarters activations during emergency- responses or  exercises . 

. .  

. .  
F NONPROLIFEM TION AND NATIONAL SECURITY (in addition t o  

, responsibilities as the Cognizant Secretarial Officer) provides' overall % 
.direction t o  the Directw; of Emergency .Management f o r  the management and 
allocation of resources and develoDment of .capabilities- fo r  emergency. 

2 . Q w C T O R  0 

management *activities . . *  

' 3  DIRECT OR OF €ME RGENCY MANAGEMFIJI: is the.single po in t  of contact .and.control 
.for a l l  emergency management activit ies and has program management 
responsibilities and authorities for.  the: following. 

a. Issues all  pol icy, requireinents, . and guidance. fo r  the Department's 
Emergency'Managmnt System. - - 

b. .Coordinates and concurs on all emergency management activit ies,  
incl uding intra-, and i nter-Departmental and 'international activities, 
Departmental commitments., and exercise and response activit ies.  

- 

* .c- Ensures the Emergency Management Sptem provides a comprehensive and 
integrated approach t o  .emergency management, including planning,. + 

* preparedness, respohse, and recovery. . 

d. Evaluates all line/program emergency management- activities. . (Tire. 
. Assistant Secretary for Environment, Safety and Health . .  provides 

independent oversight.) . a 

* e, Ensures emergency management program integrity through integration of 
. a l l  programs, system, assets, capabilities, training, and response; 

f. Conducts emergency management program reviews and attends line 
. .  

management program reviews. . , .  
e .  

g.. Establishes, charters, administers; convenes, and chairs the Standing' 
Emergency Management Coordinating Comni ttee. 

* .h. Establishes, charters, administers, convenes, and chairs the Emergency 
Management Advisory Comni ttee . ' 
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Serves as budget and s taff ing advocate for emergency management 
programs . . .  
Prepares and maintains p1 ans and procedures for DOE Headquarters 
response t o  emergencies, i n  coordination w i t h  Cognizant Secretarial 
Officers, and conducts a1 1 Headquarters Emergency Management System 
training. 

Serves ;.as' Chief of Staff' (Operations Officer) for the Headquartirs 
Emergency Management Team f o r  a1 1 emergency response/exercise 
activations . 
Manages, maintains, and operates a 24-hour single p o i n t  of contact for 
Headquarters emergency. operations facil i.ties and. attendant management 
support capabilities; malntains a qualified cadre of 'Departmental. 

Serves. as the poin t  of contact f o r  assessments- of hostile threats t o  
Departmental facilities and al l  nuclear threat assessments, an&.for - 
DOE5 technical , analytical, and research. expertise,, which may assist 
the law enforcement community. 

With the Associate Deputy Secretary for Field Management and the .:. 
Assistant Secretary fo r  Environment, Safety and Health, and i n  
coordination wi th  the Cognizant Secretarial Officer(s) ensures the.  
establ i shment- of perfomance measures and cri teria for  devel oplnent and I 
approval of faci l i ty  and site emergency plans and Emergency Planning 
Zones . . .  

Establishes systems and measures t o  monitor and evaluate 
Operat i  ons/Fiel d Off  i ce .and Headquarters off i ces emergency management 
programs. 

Ensures the coordinated development and rnainienance. of 'Departmental 
portions- OF Federal interagency- and international . ,  emergency management 
pl ans. and agreements: 

Provides an. annual status report t o  .the Under: Secretary- onA-DOE readiness 
assurance.. 

experts' capable of supporting an emergency. .: . .  

.. 

ING .COMF4IllFE. STANDI16 QlERGFNC Y MANAGEMFNT ' COOROlNAT 
. .  4. 

a. Members include Deputy o r  Associate Deputy Assistant Secretaries or 
* equivalent level from: Nonproliferation and National Security, Defense 
'Programs, Environmental Management, Energy. Research,. Nuclear Energy; 
Fossil Energy, Energy. Efficiency, and Field .Management. - Deputy- o r .  
Associate2 Deputy Assistant: Secretaries o r  equiva1ent:level. from Pol icy 
and- Environment, Safety and Health serve as. ex offfcio members. 

. 
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b. Identi f i es and resolves emergency management i sues, or as necessary 
refers issues to  the Executive Comittee for  resolution. 

1 '5. EMER GENCY MANA GEMENT ADVI SORY COr(nr1TT~.  

a. Members inctude representatives appointed by Headquarters Cognizant 
Secretarial, Officers and Operations/Field Offfces Managers. 

b. Provides support  t o  the.Director 'of Emergency Management i n  identifying . 
and resol ving Department-wide emergency management issues. 

6. EMF RGENCY MANAGFR. - . .  

a. Leads Headquarters Emergency Management T e e  and'serves as Deputy Chair 
-. ofethe Executive Team. 

.. . 
b. In coordination w i t h  the Director of Emergency Management activates the 

' Headquarters Emergency Management Team a t  the direction of the Under. 
Secretary. . . 

c.' "Irr conjunction wi th  the Under Secretari, convenes the Headquarters ' 

. 

. . Executive,Team. . .  
c . .  

' d. In coordination wi th  thk  Director of Emergency Management recomaends. t o  
the Under Secretary when the -Headquarters Emergency Management Team 
should be deactivated and if a recovery team .is needed. 

7. e. 
. +  * .  . .  

a; .Ensure inpiementation of emergency management pol icy and .requirements; 
maintain programs and systems consistent w i t h  pol icy and requirements. 

t .  

.b."Ensure funding and resources are adequate for DOE faci l i t ies  and . ' . 
act ivi t ies  for the continuing and effeirtive implementation of emergency. 
management programs, and that  emergency. response assets and .capabilities 

c. Develop; .in coordination with the Operations/Field Office, the Associati. 
. Deputy Secretary for Field Management, the Assistant Secretary fo r  

. . Environment, Safety and Health, and the Director of ^Emergency Management 
contractor performance measures and criteria. 

d. Ensure f u l l  coordination wi th  the Director of'Emergency Management on . 
al l  emergency management activities. 

' are appropriately .. maintained. . _I 

* - e. Within areas of .programmatic responsibility, ensure the following: 

(1) Readiness' assurance activit ies are performed, and emergency 
preparedness activities, including emergency response exercises, 

'ape f u l l y  coordinated w i t h  the Director of Emergency Management. 
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and maintain performance measures aqd cr i ter ia  t o  implement this Order 
for fac i l i t i es  and activities under their cognizance, and t o  en$ure that 
these performance measures and cr i ter ia  are incorporated i n  contractual 
arrangements 

(1) . Approve and. submit approved site Emergency Plans t o  the Director of 
Emergency .Managentent and the Cognizant Secretarial Officer(s) . 

. (2) Approve and submit approved Emergency Planning Zones. t o  t h e  - 
Assistant Secretary for Environment, Safety and Health; the 

, Director of Emergency Managemqnt;. and the Cognizant Secretarial 
' . .  .Officer(s). .' 

d. . Coordinate with the Cognizant Secretarial Officer(s) t o  ensure resources . - are available to. implement this Order for fac i l i t i es  and activit ies 
under their cognizance. 

.: 
e. 

f. 

9. - .  

h. 

i. 
I .  . 

_- 
5. 

. 
k. 

Ensure devel opment of appropriate ekrgency. pl  an imp1 ementing procedures . 

reporting of eraergency events for faciJ i t ies undee their  cognizance- 
Establ ish pre-authorization cri teria when possible.. 

Ensure emergency public infonnation planning. is integrated w i t h  * t h e  
development and maintenance o f  Emergency P1 am. 

Ensure effecti.ve cotnmunicatfon systems and protocols are coordi'nated and 
maintained w i t h  the Headquarters Emergency Operations Center regarding 
emergenc-ies involving o r  affecting faci l i t ies :  or  materials under. DOE . 
jurisdiction or.' requiring 'DOE. assistance.. 

Review and approve EmekeiKy. Readiness Assurance Plans (dP) that  cover 
faci l i t ies  under their supervision; .prepare the Operations/Field Office 
annual Emergency Readiness Assurance Plak and subinit it to  the 
Cognizant Secretarial Officer and the Director of Emergency Management 
for inclusion i n  the annual report of the Under Secretary on the status 
o f  the Emergency Managent System. 

Where applicable, predesi'gnate. a WE employee as  the On. Scene- 
Coordinator f*' federal. responses under the Natlonaf - Contingency Plan 
and as the On Scene Comander and/or SeniorEnergy4fficial i n  
accordance wi th  the Federal. Radiological Emergency Response Plan,' - ' 

Participate- i n  the development: and .implementatiom of -mutual: asststance 
agreements w i t h  State,. Trfbal, ' and local authorities.. 

Ensure' that  hazards assessments and hazards surveys 'for e&rgency 
planning purposes are adequately performed and documented. 

for. timely and accurate emergency classification; notification,. and .. 

~ 

: 
e .  
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1-6. 

1. 

m. 

n. 

Q. 

. Pa. 

Ensure Operations/Field Offices and contractors participate i n  a 
continuing emergency preparedness program of %rain-ing, d r i l l  s, and 
exercises : 

Conduct periodic assessments of facil  i ty  emergency management programs 
and/or ,periodically review contractor self-assessment programs t o  ensure 
compliance w i t h  WE directives and policy; provide the 
resul ts/conclusions t o  the Cognizant Secretarial Officer and the 
Director of Emergency Management. Ensure a maximum of one assessment * .. 
per:site per year. 

During an emergency, conduct appropriate and necessary' emer-gency 
actions . 

. .  

. 

Implement corrective actions for lessons learned from actual emergency . 
responses and based on findings from evaluations., ' assessments, and . appraisal s . .: 
Establish .:and maintain an Emergency Operations. Center t o  respond * t o  
emergency events. Every 'DOE Emergency Operations Center .shall be 
equipped w i t h  compatible comnunication, photo/video, and automatic data 
processing support specified by. the Director of Emergency. Management . 

. 

- .  . .  
q. . Ensure that emergency plans and. procediirds .are prepared, Peviewed I 

annually, and updated, as necessary,. for a l l  faci l i t ies  under their 
purview and are integrated w i t h i n  the overall Operations/field Office 
emergency preparedness program. 

r. Assign senior representatives to  the Emergency ManagementAdv.isory ' ' 

Comi t tee  . 
s.. Comply w i t h .  the requirenknts of the DOE 5530-series.Orders, which ' 

. establish requirements for the radiological emergency response assets 
programs. 

. .  

I . .  
9. SIIT/FACTLflY' M A M A ! ! .  U 

a. Develop, implement, maintain, and update; as necessary, an emergency . management' program, comnsurate w i t h  the- facil ity-specific hazards and 
consistent w i t h  Departmental directives and standards- of - performance. 

b, Prepare and maintain emergency plans, procedures, and technical resource * 

reporting, response:actions,. training and drills, exercises, emergency 
public information, outreach and coordination, accident investigation, 
and applicable Federal statutes, State' and-local laws; DOE Orders, and 
implementing regulations and guidance. 

' 

. capailities that address emergency.'classification; notification,. . 
. 

.. . . .  . .  
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* .  

Prepare and submit to  the cognizant Operations/Field Office Manager for 
approval documentation t o  estab7 i s h  Emergency P7 anning Zones, Emergency. 
P1 ans, and .Emergency Readiness Assurance P1 ans . 
Direct appropriate emergency response actions w i t h i n  the area under 
their control and a t  the scene of the emergency.. 

Partid pate i n  the development' of mutual assistance agreements w i t h  
State, Tribal , and 1 oca1 authori ti 8s. 

.C . 

e. 

f .  
5 

Ensure the effectiveness o f  a continuing emergency preparedness program. . .  

Establish and.maintain an internal assessment program t o  ensure the 
readiness, o f  emergency response capabilities, including developing and ' 
conducting a' self-assessment program, as 'well' as establishing systems 
and. measures t o  monitor and evaluate 1 ine performance. .: 

t *  

10. INITIATORS. 0F.PROCUREMENT REOUESTS shall specify i n  procurement requests if 
theJrequirements i n  the Contractor Requjrements Document for - th i s  Order are 
t o  be-appl id t o  the. award. or  subaward resulting from the procurement . 
request.. 

. 
. 

. .  

,. 
.. 
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.. 
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cHc\pTER I1 

H W U A R T E R S  EnER6ENCY M6EMEHI TEAH . 
, 

1.' w. The Headquarters Emergency Management Team. led by a predesignated 
Emergency, Manager consists of an Executive Team and a Technical Operations 
Cadre . - .  c . .  

'2. EXE CUTfVE TEAM; 

a. * The Headquarters Executive T e a  is chaired by the Under Secretary.' The 
Eiaergency Manager serves as the Deputy.Chair. The Director of Emergency 
Management serves as the Chief of Staff . .  (Operations. . Officer). 

b. T h e  following individuals, o r  their designees, shall serve as core 
members of the Headquarters Executi.ve Team. . . 

(1). Under Secretary. . 

- 
e .  

'. 
, (2) Secretary's Representative: 

. 

. .  
* .  (?) Director of Nonprol.iferation-.and. National Security. 

b ,  I. 'Affairs. 
* (4-j Assistant Secretary for Congressional, Public and Intergovernmental - 

(5) Associate- Deputy 'Secretary for Field Hanagement. 
:(6) 'Assistant Secretary for.Environment, :Safety and Health. 

the Headquarters Executive-Team for emergencies involving 
sites/facil ities/activities under their '  cognizance or  if they are 
requested by the Under Secretary. 

(1) Assistant. Secretary fo r  Defense Programs. 

c. "The following individuals, or  their-designees, shall serve as members of 

1 

(2) Assistant .Secretary fo r  Energy Efficiency.. 

'(3) Admini strator, Energy Information Admini stration . 
. .  

(4) Director of Energy Research. . .  

(5) ' Assistant Secretary for Environmental Managgent. 

(6) Assistant Secretary for Fossil Energy. 
(7) Director of Nuclear Energy. 
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(8) Assistant Secretary for Policy.. 

.. DOE 0 151.1 
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(9J Headquarters 1 iaison to the Power Marketing Administrations. 

. do. For..Energy .Emergencies, the core group shall. be au-nted, as 
appropriate, by the Assistdnt Secretary for Fossil Energy, the Assistant 
Secretary-for -.Energy Efficiency and Renewable Energy, and the . 

. Administrator of  the Energy Information Administration. 
. .  3. TECHNICAL OPFRATIONS CAD&. 

- a; The. Technical 'Operations Cadre is co-directed 3y the Deputy Chief of 
StafF for Technical Operations and the Deputy 'Chief of Staff: for 
Emergency-Operations. The primary Affected Program- Office provides the 
Deputy Chief of Staff for Technical Operations, and the Office of 

- -Emergency Management .provides .the Deputy Chref o f  Staff .for Emergency 
Operations . -: 

b. The following offices shall provide members. to sewe-on-the Technical 
Ogerations Cadre in various capacities. 

(1) . The Office o f  Emergency 'Management provides 'Emergency Operations 
Center Support Coordinators, earergency management special ists; and 
technical and administrative support, 

,( 2) Affected Program Off iceis) prov.ide technical/scient i fi c experts 

Intergovernmental Affairs provides public. affairs, congressional, 
and intergovernmental 1 iaison .Specialists. 

. (3) The Assistant Secretary for Congressional, Public and 

(4) Other Program Office(s) provide support as necessary, 

(a) Office of Nuclear Energy (e.g.; nuclear energy exper%s).. 
* *  

. 
(b) Office of Environmental Management. (e.g., waste and . 

. transportation experts) . 
(c) Office of  Nonproliferation and Nationai. .Security .(e;g.,. 

'intelligence, security, safeguards, a m '  control., an&. 
. nonprol i feratjon. experts) . 

(d). Office of Defense. Programs (e.g.,, . program -manager for 
-rad401 ogi cal .emergency response assets and -nuclear. weapons 
' experts) . 

(.e) Office .of-Environment; Safety and. Health-(e.g., industr-ial 
'hygiene, fire protection, environmental safety engineers, 
epidemiologists) . . .  

c 



DOE 0’151.1 
‘ 9-25-95 

11-3 (and 11-4) 

8 

experts 

0ffice.of Policy. 

Office o f  Fossil Energy 
operations) . in fossi’i energy . 

energy infrastructure Energy Information Administration 
experts). 

.. 

.: 

* .  . -  . . I  

. .  . ’  
* .  . .  

I 

I .  

.. . 
. .  
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CHAPTER 111. 

111-1 . 

OPFFIATIOMAL MER GENCY BASE PBRAM 

6ENERAI REOU XREMENTS. Each DOE s i te / faci l i ty  shal? have an Operational 
Emergency .Base Program that pro'vides the framework for response t o  serious 
events involving health and safety, the environment, safeguards, and 
security. These events are 'not unique to.  DOE operations. Any event 
involving the release of.oi1 is wi th in  the scope of the Operational 
Emergency Base Program. 

2.. PMTD RECdJLAfION S AND PLANS, The Operational Emergency Base Program shall 
provide for compliance w i t h  the following regulations and plans developed by 
ather Federa? Agencies and ME Offices, and wi th  those State and local. 
planning and preparedness requirements tha t  apply: 
a. .Occupational Safety and Health Administration- requirements. for-employee . 
. evacuation plans. (29 CFR'1910.38) and- notification systems. (29 CFR . . 

1910.165) . 
.b. Federal property management reguj a t  ions for .occupant emergency programs 

* 

- .  -.a 

r 
- .  

(41 CFR f101-20.103-4):(r;nd accident and fire preventim.(41 CFR 101- . .  
20 . 105). .- 

.c. Federal Emergency' Management Agency requirements for emergency *' 

operations plans for State and local governments (44 CFR 302) that 
address siail ar . hazards. . 

I d. Federal Energy Regulatory Comaission requirements for emergency plans 
(18 CFR 12.20) t o  protect the health and safety of members of the public; 
upstream and downstream o f  water projects (dams), 

b .  . .  
e. Environmental Protection Agency . requi ren ts ,  implementing the 'Clean - 

Water Act through the National Pollution Discharge fl imination System 
. (40 CFR 100. series). O f  particular note are  requirements for  . 

mandates preparation o f  Spill Prevention Control and Countermeasure 
P1 ans L 

'- contingency.planning for  oil  spills through the 40 CFR 112 series, which. 
. .  

f . Environmental Protection .Agency 'requirements ihplementing the provisions . 
of the Safe. Drinki'ng Water Act (40. CFR 141-142). 

g. Environmental Protection Agency. requirements implementing the . 
' Comprehensive Environmental Response, Compensation, and Liability Act,. - 

embodied i n  the 40 CFR 300 serfes, including Title 111, the Emergency 
Planning and Cornunity Right-to-Know Act, embodied at 40 CFFt 355. 

. .  . 
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. h.' DOE 0.420.1, FACILITY SAFETY, which' addresses requirements for fire 
protection program t h a t  include response by DOE or  local community .fire 
departments . . 
planning. for treatment of ;he injured during emergency or disaster 

* . .  

i.: DOE 5480.M (.or repiacement, directive), which addresses requirements f d r  . 

- situations. . 

j. DOE 0 470.1, SAFEGUARDS ?AM) SECURITY PR06RAM, which addresses - 
. requirements fo r  appr0pr.i ate protection levels .for. DOE interests and 

. ' documentation i n  facility-specific Site Safeguards and Security Plans. 

. .  

3. PLANNTNG.PHA$E. . . .  

6. Jntearatlon of Plann snq. A hazards survey. (Le., qualitative 
examination) shall be used t o  identify the :conditions t o  be addressed .by 
the comprehensive erhergency management program. Much of the hazards 

(1) Each hazards survey shall: 

- survey should already have been done i n  the course- of. meeting other DOE 
and- Federal agency requirements. . ,- 

I 

. . .  
(a) identi:fy (e.g.; i n  matrix o r  tabular. form) the emergency 

conditions (e.g. , fires,  work place accidents, natural 
phenomena, etc.) ; 

(b) 'describe the potential tieal th,. safety, or  emrironmental 
impacts; and 

. 

i '  

. . (c) summarize the planning and preparedness requirements that 
apply. . . .  

(2) Each hazards survey shall combfne .as many faci l i t ies  as possible 
that  are subject. to the same- types.-of hazards. For sites'  having 
fac i l i t i es .  that requfre development. of quantttative- hazards . assessments as described4n Chapter IV, the remaining facil i t ies.  
may tie covered by one hazards survey. 

0 .  

t 

(3) Hazards surveys shall be updated whenever operations warrant 'a * 

ch'ange, but not  less than every 3 years; 
- <  

b. &is t inu  Pl&. Existing plans, such as catastrophic earthquake plans 
or  mass casualty plans detailing compliance w i t h  Federal, State,. and 

. local standards, may be Incorporated directly .into the Operational 
' . Emergency Base Program or invoked by refsrence. 

c. Plannina Reauirements. The Operational Emergency- Base Program. shall . 

* .  . .  

. provide for integrated planning t o  meet the response requirements 
identified i n  the hazards survey. A t  a minimum, the Operational 
Emergency Base Program shall address the fol 1 owing . - . .  
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, 

(1) Em&crencv Resoonse Oraanizatim. Assignment of an .individual 
(e.g. , building or facil i ty manager o r  simi1ar.posi.tion) t o  manage 
and control a l l  aspects of the site/facility response. 

(2) Offsite ResDonse Inte rfacez. . Coordination w i t h  State, Tribal , and 
local agencies and organizations responsjble for offsite emergency 
response (e-go, "911" emergencies) and for protection o f .  the health 
and safety of the public. 

r. 

.. 
.. . .  

encY Cateaorization.. Establishment of c r i te r ia  for 
..determining quick'ly i f  an event is an Operational Emergency, . See 

(3) m-q 

Chapter V. 

(4) ' Colnmun icationz; Prompt init ial  notification of- workers, emergency. 
response .personnel , and. response organizations;' including- DOE 
elements and State, Tribal, and local organizations; continuing 
effective communication among response organizations throughout an 
emergency; See Chapter VIIL . . . .  

- 
h. 

. 

c5) Pro tective-Actions. ' Evacuation e r  sheltering o f  employees, along 
- with  provisions to.account for employees after emergency evacuation . 

has been completed; .protection of workers involved .in' response and 
clean-up covered by 29 CFR '1S10.120.. . -  

' (6) Medical' SUDOO~~. In accordance w i t h  DOE 5480.W (or the 
* replacement directive) , 'provision of medical treatment and planning * 

for mass casualty situations. 

'. See Chapter IX lic Informatioq 

Provision of faci l i t ies  and 
(7) Pub 

equipment. adequate t o  support emergency response,. including the 
(8) Ellt!2& 

capability t o  notify employees of an emergency.to faci l i ta te  the 
safe evacuation of employees from the work place, imnediate work 
area, o r  both: - 

(9) Prosram Administratio?. See Chapter XI. 

. .  

' .  * . 
. 

4 . PREPAREDNESS PHASE, 

a. Trainina and Drills, 

(1) .Initial training and periodic drills shall be- provided to:-all 
workers who may be required t o  take protective actions (e.g.,. 
assembly, evacuation) when they are employed, when their expected 
actions changes or  when the emergency plan changes. 

.(2) Refresher training shall be provided annually t o :  certified 
' operators and-supervisors and those workers who are. l ike ly  t o  
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. 
witness a hazardous material release and who are required t o  notify 
proper authorities of the release. 

(5 )  Emergency-related information and t ra ining on site-specific 
conditions and hazards shall .be made avai-lable t o  offsite personnel 
who may be. reqpired .to participate i n  resgonse t o  an emergency a t  
the DOE . -  s.ite/facil ity. 

. ,. 

b. exercises. 
, 

(1) . A t  a minimum, each s i te / faci l i ty  shall conduct building evacuation ' 

. exercises consistent w i t h  Federal regulations [e.g., 41 CFR 101- 
2O.fOS-l(c) (l)], local ordinances, or National Fire Protection 

. Association. Standards. Exercises shall be conducted as often as 
needed.to ensure that employees are able t o  safely evacuate their 
work area. 

(2) For each*-site .or factl i ty,  as applicable, the organization 
responsible for communications w i t h  DOE Headquarters, 
Operations/Field Offkes, . and offsite agencies,. shall test 
cormmications systems a t  least  annually or as often as needed t o  
ensure that coxnunications systems. are operational. 

. 2  

. -  5; mPONSE PHASE. 

. .  
.a. JtesPonse. 

(1) Re-entry planning shall include contingency planning t o  ensure the 
~ safety of re-entry .personnel such as planning ;for the rescue. of 
re-entry teams. -Al l  individuals involved -in re-entry shall .receive 
a hazards/safety briefing prior t o  eergency response activities 

.consistent wi th  Federal, State, and local laws and regutations. 

(2)' Events exceeding t h e  threshold -levels .for Operational Emergencies 
as detailed i n  Chapter V require notification i n  accordance with.  
Chapter. VIII. 

b. - Termination and Recoverv.- Recovery shall include notifications- 
. associated. w i t h  termination of '  an emergency and establishmentof 

cr i ter ia  for resumption of normal operatinns; 

. .  

t 

. .  
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I - .  
. -  &APTER I V  

~PFRATI0)cAL RIERGENCY HAZARDOU S HC\TERIAL PROGRAM 

' i. GENERAL REO UIREMENTS. The Operational Emergency Hazardous Materi a1 Program 
adds t o  the Operational Emergency Base :Program. Depending .on the f indings 
o f  the .hazards survey (see Chapter '111) DOE sites/facil ities may be 
required t o  establish and maintain a quantitative .hazards assessment, which 
will be used t o  define the provisions of the Operational Emergency Hazardous. 
Material Program t o  ensure the program is'comensurate w i t h  the hazards 
identified: Such hazard assessments are required if the' hazard survey 
identifies, per .Chapter 111, hazardous materials i n  quantities exceeding the 
lower of the Threshold Quantities listed i n  29 CFR 1910.119 or .  
QD CFR .68.130; Threshold- Planning Quantlties; 7 isted i n  40 CFR 355; or 
quantities listed i n  10 CFR 30.72 for  radionuclides. .The results o f  this 
assessuknt provide the basis f o r  establ ishing'a graded approach that will 

. 2.. W T E D  RfGUlA TIONS AND PIANS . The fallowing regul ations and pl ans. have 

. 

' ' 

, meet. the program requirements out l ined i n  t h i s  chapter. . 

been developed by Congress, other federal agencies,. and DOE .offices. They.- 
establish requirements similar t o  those required wi th in  the Operatlonal 
Emergen.cy Haiardous Materi a1 Program and shouldr5e integrated, where 
applicable, t o  ensure a standard approach and continuity of effort. Newly. 
issued or- revised regulations and plans should be- incorporated i n  . . accordance w i t h  corresponding implementation requirements -or as soon as . 
reasonably achievable (e.g;; .during the performance o f  the annual hazard 
assessment review/update) . 
a. Congress has directed' that  emergency planning and preparedness& 

improved for hazardous material releases through provisions of the 
ResourceXonseryatfon and Recovery Act,' the O i l  Pollution Act o f  1390, 
and. the Clean 'Air Act Amendments. o f  1990. Implementing.. regulations have 

. 

. I .  

. .  . .  

. .  . been issued or . .  'are forthcoming.. . .  
* b, '. The Environmental Protection Agency has begun to%publfsh requirements 

requiring emergency planning f o r  industries using hazardous materials i n  
the 40. CFR 68 series. 

.c. * The. Environmental Protection Agency has 'pub1 ished regul ationtkgarding 
emergency planning .for hazardous material waste. sites through the 40. CFR 
260 and 265 series.' These requirements are generally implemented a t  DOE' 
sites as part o f  the Resource Conservation .and Recovery Act- Part B . 

'pennit process, wi th  an 'emergency .plan being part o f  the permit 
submission. 

d. The Environmental Protection Agency has established requirements i n  40 
CFR 116 and 117 for l imi t ing  discharge o f  hazardous chemicals through- . the National Pollution Discharge. Elimination Syst&. permits. 

. 

. .  
. I  .. 

I .  

I 
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e. T ~ Q  Occupational Safety and .Health. Administration has establishe! 
requirements for .preventing o r  minimizing the consequences of 
catastrophic release o f  toxic,. reactive, .flamnable, or explosive . 
chemicals i n  29 CFR 1910.119. . 

f . The  .Occupational Safety and Health Administration has establ ishd 
requirements for .emergency planning, preparedness, and response.. i n  
CFR*191Oi120.. - 29 

g . The. Nucl ear Regul atory Comi ssi on (NRC) has establ i s bed emergency 
planning and preparedness. requirements as part. o f  its 1 icensing process 
f o r  reactors, i n  10 CFR 50, i n  particular Appendix E, and for  other 
fac i l i t i es  using special nuclear materials,.in 10 CFR 70. This  applies . 
only  t o  those faci l i t ies  licensed by t h e  NRC. - .  

h; 

i .  

.j. 

k, 

The f d e a l  Radi 01 ogi cal Emergency Response P1 an. has been* devej op@d ' 

jointly by Federal -agencies t o  guide Federal response t o  a peacethe 
radiological emergen.cy. . 

ne- National O i l  and Hazardous Substances Pollution Contingency Plan, o r  
National Contingency Plan, is published i n  40 CFR 300 t o  provide the . 
organizational structure and procedures for Federal preparation. for  and 
response t o  discharges. of oi l  and' releases 'of hazardous substances; ' , . 

The Environmental Protection Agency has pub1 ished Protective ActDon. 
Guides t o  which the exposure level resulting from radiological releases 
is compared for determining whether protective actions should be 
implemented.. 

. 

The American Industrial Hygiene Association- has .pub1 ishedi Emergency 
.Response Planning Guide1 ines t o  which .the exposure level resul t in9 from 
t h e  re1 ease o f  non-radio1 ogi cal materi a1 is compared for determining . 
whether 'protective actions should be implemented. 

3, PI ANNINK PHASE. 

a. "mards.. Assessment. 

I 
.c ' 

(1) The. release of or 1 oss o f  control of hazardous - materi a1 s-. 
{radiological and non-radio1 ogi ca! ) shall . beTquant.itative?y 
analyzed.. .If 'the-results of the analysis 3ndIcate: therpotential 
for  an Alert, Sfte Area Emergency, o r  6eneral Emergency, as defined 

. i n  Chapter V, the results. of the analysis shall be. used: to. 
determineithe necessary personnel, resources, .and equipment for the 
Operational Emergency Hazardous Materials Progrg.- If the hazards - 
assessment: i ndi cates. that  .. a1 1 . events woul d. b e x l  assi f i  ed, as 1 ess ' 

than? an Alert; the minimum-. prograwrequirements shall encompass the - 
requirements for Hazardous Waste. Operations- and.. Emergency- Response 
found i n  29 CFR 1910.120 and the requirements specicied i n  Chapter 
I11 of th'is Order. 

. 

. 

I 
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(2). The hazards assessment shall be reviewed a t  least annuaily and 
. updated prior , to  significant changes t o  the site/facility or . 
. h'azardous 'material. inventories. 

(s'i' The hazards assessment shall include a determination of the'size of . ' . 
the Emergency Planning Zone .(EPZ) . The EPZ is the geographic area . 
surrounding the site/facility for which special planning and . 
preparedness. actions are taken or  need t o  be.. taken t o  reduce o r  
minimize the impact t o  onsite personnel 'and pub1 ic  health and 
safety i n  the event of-an Operational Emergency involving hazardous- 
materials. Assumptions, methodology, models, and evaluation 
techniques used i n  the hazards assessment shall be documented, . 

. *  b. Pia nninu R eauirements. . -  
. -  

C v  ResDo nse Oruanizatio n.. This organization shall-be . 
. 

. mitigation of an emergency. The Emergency, Response Organization 

- 
=shed and maintained for  each site/facility w i t h  overalt 
responsibility for the initSa1 and ongoing .response t o  and 

! ili 

* shall:, , I . -  
(a) 'establish effective control a t  the event/incident scene and a 

'(b). integrate local. agencies and organizations that '  provide onsite . . 
. . response -services. . .  

I .  

(3).  

* .  

.. 

Qffsi t e  ResDonse Interfaces. Offsi t e  response interfaces have the 
same requirements as f o r  the Operational Emergency Base -mgram 
although 'additional offsite organizations may be involved. . .  

mencv Classification. Provisions' shall be established t o  
. 

. -  
categorize and classify emergency events. 

(a) Hazardous 'mater'ial: e r g e n c i e s  .involving 'DOE faci l i t ies  shall 
. k :classified. i n .  accordance w i t h  .Chapter V. 

(b) Site/facil ity-speeific'Emergency Kction Levels -shall be . developed for the spectrum of -potential Operational. 
. Emergencies identified by the hazards assessment, 

. .  

(4) mwnunicatfon s. See Chapter VIII; . . 

(5) Conseauence Assessrn. Provisions shall be .estab1 ishedAo 
. .adequately assess the potential or actual onsite and offsite 

consequences of an- emergency. Consequence assessments shall : 

be timely throughout the emergency;. 

be integrated with the -event classification and protective 
action process; 
. 

. .  
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(c). incorporate monitoring of specific indicators and field - .  
' measurements; and 

c 

. 

(d)- be coordinated with Federal, State, local, and Tribal. 
a .  organizations . 

otecti v.e Actio= Protective actions shall be predetermined for 
I 

I .  

onsite personnel and the public and shall include: 

(a3 methods for control1 ing, monitoring, and maintaining records 
of personnel exposures to hazardous materi a1 s [radi 01 dgical 
and non-radi 01 ogi cal ) ; 

.(b) plans for tively shel tering and/or evacuation of'workers; 

(c) methods for control1 ing access to contaminated .areas. and for 
decontaminating personnel or equipment exiting the area; 

(d) actions that may be taken-to increase the effectiveness of . *protective actions (i .e., heating,. ventilation, and air 
conditioning (HVAC) shutdown. during shel tering) ; 

(e) methods for providing timely reconmendations to appropriate 

.such' as sheltering, evacuation,- relocation; and food control ; 
and . .  

(f) Wotective Action Guides (PA&) and Emergency Response 
Planning-6uidel ines ' (ERPGs) , prepared in conformance with WIE- 
approved guidance applicable to the-actual or potential 
release o f  hazardous materials to the environment, for use in . 

" 

. 

. State, Tribal, or local authorities of protective actions, 2 

protective action decision making.. .. - -  
ical S U D D O ~ ~  i Medical support shall be planned. in accordance 

with ME 5480.W (or replacement directive) for workers: 
contaminated by hazardous material. Medical support shall include 

. documented arrangements with onsite and offsite.medica1 facilities 
to accept and treat contaminated, injured personnel . 

(7) fled 

. (8) Public Infomation . , See.Chapter 'IX. 
(9) Emergency Facilities and Equipment. Facilities and- equipment 

.adequate to support emergency response..shall 'be avail able and. 
maintained as follows. . .  

(a) A facility.shal1 be,available for use as a coiand center. . 
. (b) Provisions shall be established .for use o f  an alternate , 

location if the primary comnand center is not available. 
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'(c) Adequate personal, protective equipment and other equipment and 
determined by the results of .the hazards assessment. 

. supplies shall be available and operable t o  meet the needs. 
' .- 
(10) 'Program Administration. See Chapter*.XI.. 

4. PRE PAREDNFSS PHASE: 

. . a. Jr ainina and Drills. A coordinated programof training and dr i l l s ' fo r  .I 
3 .  developing and/or maintaining specific emergency response capabilities . 

. .  

shall be an- integral par t  of the emergency management program. The 
program shall apply t o  emergency response personnel - and organizations 
that the site/facility expects t o  respond t o  onsite emergenciesi 
Emergency-related information shall be available30 offsite response - organizations.. The program shall consist of self-study/homework, ' 

training, and. drills. 

(1) Jraininq. ' Both initial training and annual refresher' training 
* .  shall be provided for the instruction and quali'fication of all  

; - personnel (Le:, primary and alternate) comprising the emergency. 

.: . 

. 
, response organization. 

. .  

i . 
(2) prills. . Drills'shall provide supervised, "hands-on" trainins for . 

. b. Dercises. A f o w l  exercise program shall be established t o  validate . 
. a l l  elements o f  the emergency management prograp over a multi-year. 

period. Each exercise shall have .specific :objectives .and shall .be fu l ly  
documented (e.g. ,. by scenario packages that include. objectives, .scope,. * 

timelines, injects,. Controller instr.uctions, .and eval.uation criteria) 
Exercises, shall .be evaluated. A critique process, which includes 
gathering and documenting observations of the participants, shall be . 

e established. - Corrective action items identified as a .result of the 
critique process shall be incorporated in to  the emergency management 
program. 

'?' members of emergency response organizations. .. .., . .  

. .  . .  -. . . . .  
I (1) Sms/Faclf1tleS* . .  

(a) Each DOE facility subject t o  t h i s '  chapter-shall exercise its 
emergency response capabi 1 i t y  annual 1y and*.incl ude aV.1 east 
facil ityolevel evaluation and critique, 'Evaluations- of annual 
.facility exercises by Departniental enti t ies (e.g. , 
Field/Operatfons Office or Headquarters Office o f  Eme'rgency 

' Managent)  shall be performed periodical1.y .so that each 
facility has external Departmental . .  evaluation a t  least every 3 
years . 

(b) Site-1 eve1 emergency response .organization elements and 
resources shall participate i n  a minimum-of one exercise 
annually. T h i s  s i te  exercise shall be designed to . tes t  and . 

, .  
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. - demonstrate the site's integrated emergency response . 
capability. For multiple-facility sites; the basis for the 
exercise shall  be rotated among faci l i t ies .  

(c) Offsite .response organizations shall be invited t o  partdcipate 
in site-wide exercises at. least once every 3 years. 

meraencv' Reskonse Assets. Exercises of each of  the' Department's 
radio1 ogi cal. Wrgency. response assets shal l  be Conducted I a t  1 east : 
once every 3 years. These assets include the  Accident Response 
Group (ARG) Nuclear Emergency Search Team. (NEST) , Federal 
Radio1 ogical Monitoring and Assessment Center (FRMAC) , Aerial 
Measuring 'System (AMs) Atmospheric Release Advisory Capability 
(ARAC), Radiological Emergency Assistance Centernraining Site . 
(REAC/TS), and Radiological Assistance Program (RAP). 

. .  

Each DOE site or activity that achieves overall SUCC~SS wi th  a l l  
objectives satisfied auring an exercise evaluated' by the. Office of . 
Emergency.Management may be granted a l-year respite from the 
annual exercise requirement if agreed t o  'by .the Office of  Emergency 
Management and the Operations/field Office Manager. (i .e. , a 2-year 
period u n t i l  -the next s i te  exerc3se o r  a 4-year period u n t i l  the 
next exercise of the radiological emergency response asset). - 

5. pFSw NSF PHASE. 

a: mons&. Ernergencf es involving hazardous materi a i  s require t ime-urgent ; 
response actions. t o  minimize or prevent' unacceptable consequences . 
Events'shall be classified on the basis of.potentia1 severity of the! 
consequences as detalled i n  Chapter V. .  Response actions Shall be 
implemented accordingly; 

1 

Declaration o f  an 'Alert does not. necessarily require the activation 
o f  response centers, but does require availability of personnel and 
resources to: 

(a) continuously assess pertinent information for.'WE decisiop' 
micers, offsite authorities, the public, and other appropriate 

' (b) conduct appropriate assessments,. investigations, o r  

* entities; 

. prel iminary sampling and monitoring; . .  

(c) mitigate the severity o f  the occurrence .or i ts  consequences; 
and 

(d) prepare for other response actions should. the situation become 
more serious, requiring emergency response organizations t o  
rnobi 1 i ze or' activate resources . 

' 
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I V - 7 ,  (and I V - 8 )  

. ' .  
(2) Declaration o f  a Site Area Emergency requires the same response as 

for an A1ert:plus: . 

* - (a) initiation of predetermined protective actions for.onsite 
* .  personnel ; 

(b) notification and assembly of emergency response personnel and a 

equipment t o  activate response centers and ' to  establish . 
comnunications, consultation, and liaison w i t h  offsite. . .  

. .authorities; . * .  

(c) provision of informatfon t o  the public and the media; 

(d) implementation of or assistance i n  any evacuations and 
sheltering; and 

.. 

. (e) mbi 1 i zat i on of appropriate ememency resppnse groups or 
protective/security forces for. inmediate dispatch should the 
situation become more serious. 

, .  
(3) Declaration' o f  a 6eneral &rgen&y requires the same response as -I - 

for  a Site Area Emergency. plus the notification; mobilization;. and 
'dispatch of a l l  appropri,ate emergency response personnel and . 

' equipment, including: appropriate WE emergency response assets, and 
. liaison w i t h  ,offsite authoritles- for the..recommendation: of 

predetermined pub1 ic  protective actions. , 

- 

e .  b. T e m t i o n  and Rmwerv. 

. ' ( I )  Predetermined cri.teria for  termination of emergencies shall be . establ ished/developed. 

(2) The means shall exist for estimating .exposure t o  hazardous. : 
materials (radiological and non-radiological) and for protecting 
workers and the general public .from exposure during reentry and 
recovery activities. 

' (3) Recovery ,procedures shall .incTude dissemination o f  .information t o  
. . Federal , State, Tribal , and local' organizations regarding the 

* . emergency and possible relaxatian of public protective actions; 
planning -for decontamination actions; establ.isha#nt . o f  a. recovery 

. . organization; development o f  reporting requirements; and 
establishment of .criteria for resumption 'of normal operations. 

44) Energencies, once categorized, shall not be downgraded (e.g., to -  
Unusual Occurrence) y 7  ess'ethe original categorization was 

* incorrect. An event determined t o  be an. emergency w i l l  remain so 
u n t i l  the emergency response is terminated. In general, the 
emergency classification (i .e., Alert, Site-Area. Emergency, 6enerat * 

.Emergency) should not be downgraded u n t i l  ternination of the event. 
However, emergency classification s h d l  b e  reviewed: perlodically to .  
ensure the classification is comnensurate- w i t h  response activities. 

. 
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" 1. _ENERAL; Operational Emergencies are unpianned, significant 'events .or 
conditions.. that  require time-urgent response from outside. the 
iamediate/affected- site/facil i t y  or area of the incident. Such emergencies 
are caused by, involve, or  affect WE faci-lities,..sites, or activit ies and 
represent, cause, or  have the potential t o  cause the events or condi,tions 
described below. Incidents tha t  can be controlled by employee.s.or 
maintenance personnel -.in the imaediate/affected faci l i ty  or  area are not 
Operational Emergencies. Incidents that do not pose a significant hazard t o  

,. safety, health, and/or the environment and that do not require a time-urgent 
esponse. are not Operational eEmergencfes. Note that the in i t i a t ing  events 
described below are not all-inclusi.ve. Other init iating events that  warrant 
categorization as Operationa.1 Emergencies. sha37 be included. i n  
site/facil fty-specific procedures,. Less severe events are reported. .through 
the 'Unusual Occurrence' and "Off-Normal Occurrence? process described i n .  
WE 0-23201.. . . * . f  

2.. .mFE'PRoGiRAM EVFNTS . An Operational*%nergency shall be declared when events. 
that represent a significant degradation i n  the level of safety a t  a - 

. ..sIte/facility and that require -tirae-urgent response efforts from outside the 
' site/facflity occur.. These events do not require further classification. 
* (i.e,, as Alert, Site Area Emergency, or 6eneral 'Emergency) . Such. events - 0. 

. 

. . .  .- - 

. .  include the fol1 owing. , .  

. .  

. *  

a; fiealth and.Safet1 . The follokrtg events or conditions represent, cause, 
*or have. the potential * to  cause. serious health and safety impacts t o  
workers o r  .members of the public. . 

(l), ,Radioactive or other hazardous material cmtamination-that is ' 
causing or may reasonably be expected t o  cause uncontrolled 

* *  personnel exposures. exceeding protective action cri teria, .  ' . 

.(2) An offsite'hazardous material event n o t  associated. w i t h  DOE 

/ .  .. 1 

.. 
operations that is observed t o  -have or  i s  predicted t o  have an 
impact on a OOE s i te  such that  protective actions are required.for 
onsite DOE workers. .. - .  

'(3) 'An occurrence that causes or can, reasonably be expected t o  cause' 
significant structural' daarage' t o  DOE faci l i t ies ,  w i t h -  confirmed or. 
suspected personnel i n  jury.. o r  death or  substantial. -degradation of 

. . .. 

. .  - health and safety. .. 

(4) Any 'facili.ty evacuation i n  response t o  an actual occurrence tha t  
requires time-urgent response by specialist . personnel , Such as 
hazardous material responders or mutual 'aid groups n o t  normally 
assigned. t o  the affected facility. 

. .  

. 

. .  
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(5) An unplanned nuclear c r i t i ca l i ty  resulting i n  actual or  potential . 
faci l i ty  damage ,and/or release o f  radioactive material t o  the . 
environment . 

(6) Any non-transportation-re1 ated mass casualty event. 

have the. potential t o  cause serious detrimental effects on the; 
environment. 

b. vironmeng. ' .The following events or  conditions' represent, cause, or 
. .  - 

(1). Any actual or.potentia1 release of hazardous material o r  regulated 
pollutant t o  the'environment, i n  a quantity greater than five .times 

. .  the! Reportable Quantity (RQ) specified for such material i n  40 CFR - 302, that could result i n  signi.f*cant offsite consequences such a s .  
major wildlife k i l l s , '  wetland .degradation, aquifer contamination, 
or the need t-o secure downstream water supply intakes. 

(2) .Any release of greater than 1,000 gallons (24 barrels) of oil  t o  
inland waters; greater. than 10,000 gallons (238 barrels)' of o i l  t o  

- .  coastal waters; or a quanti'ty ob oil that could result i n  
sjgnificant off-site consequences (e.g., need t o  relocate people, 
aiajor wildlife' k i l l s ,  wet-land degradation, aquifer contaruination, 

- *  

.: 

, ' 
' need to  secure downstream water supply intakes, etc.) [OWas'. 

. oil  and includes petroleum.]. 
defined by the Clean .Water Act (33 U A C .  1321) means any. k h d '  o f  - 

' 

. c. Sec u r i t v  and Safewards. The following events .or Conditions represent, , 

cause, or have the potential to cause degradation of security or. 
safeguards conditions with-actual or- potential djrect .ham to*people or 
the envi ronment . 
(1). Actual unplanned detonation of an explosive device or a credible 

threatened detonation resulting from the location of 'a confirmed or  
suspi ci ous expl osi ve device . 

(2) An actual terror is t  attack or sabotage.event involving a DOE 
si te/f aci l i  ty  o r  operati on . 

(3) Kidnapping o r  the taking'of hostage(s) involving a DOE 

. .(4) ;Actual theft  o r  loss o f  a Category I or I1 quantity of Special' 
Nuclear Materials or .other hazardous material that, if released, 
could endanger workers, the pub1 'f c, or  the environment . 

(5) Damage or destruction of a' site o r  facil i ty by natural or. 
malevolent means 'sufficient t o  expose classified. information t o  
unauthorized di scl.osure. 

. 

.. 

. 

. site/facil i ty or operation. . < . .  

- 

. *  
. 

. . 

. . .  I 

.. ' . .  
.e 

. .  . .  

! 
/ 

c 
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d. 9ff s i t e  DOE Transbortation Activities'. The following events or 

conditions represent an actual or potenti a1 re1 ease -of radi ol ogical or 
' non-radiological hazardous. materials from a DOE shipment . 

.' (1) The radiat ion dose from any release of radioactive material or the 
.- . concentration i n  a i r  f r o m  any release of other hazardous material * 

is expected t o  require establishment of an ini t ia l  protective 
r .  * action zone. ("Initial protective action zonea is deFined5n I)OT 

RSPA P 5800.6, as amended.or updated, 1993 Emergency Respvme 

(2) Failures i n  safety systems threaten the integrity of ahuclear 
'weapon, component, o r '  t e s t  device. . 

(3) Damage, to a nuclear explosive, nutiear explosive-1 ike assembly, or 
Category 1/11 quantity of Special Nuclear Materials as a result of a transportation accident . .: 

. ' Guidebook). 
9 

,- 

.. 
3; J1AZARDDUS MATERIALS RADIOLOGICAL AND NOR~RADIOI ,O GICALI. Operational . 

.'Emergencies shall, be4ass i f ied  as either ,an Alert, Site Area Emergency, or  
$enera1 Emergency, i n  order of increasing severity, when events occur ttiat 

, ' represent a specific threat .to, workers .and the public due t o  the release o r  
potential release of significant quantities 'of radi'ological and non- 

. radiological hazardous materials. Classification aids i n  the rapid comnunication of critical information and the initiation of appropriate . .  . the-urgent emergency response actions. 
a.. blert. An Alert shall be declared when events are predicted, are i n .  . 

progress, or have occurred that result i n  one or more of .the following. 

(I.) 1 An actual o r  potential substantial degradation i n  the ievel of 
control over hazardous materi a1 s (r.adi ol ogi cal and. non- . 

' . radiologica?). . 

(a): The radiation dose from any release: t o  the:.environmen% o f  
radioactive material 'or a concentration. i n  a i s  ' o f  other 

'hazaNous material .is expected t o  exceed either: 

' . I 1 the applicable- Protective .Action-Guide or: Emergency 
Response P1 anning Guide1 ine- a t .  or beyond 30 meters from 
the .point . o f  release t o  ther.environmenk o r  

2 

' , 

a site-specific criterion corresponding-to a small 
fraction of the applicable Protective Action Guide or 
Emergency Response P1 anning 6uidel ine a t  or  beyond the-. 
facil i t y  boundary or extlusion.. zone boundary. a .  

(b) ' I t  'is n o t  expected t h a t  the applicable .Protective Action Guide 
or Emergency Response Plannlng.6uideline w i l l  be exceeded at 
or. beyond .the . .  faci l i ty  boundary o r  exclusion zone boundary. 

, 

' * 

. .  
. .  . '  

. .  
. .  . .  . .  . *  .. 
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(2) An actual or potential substantial' degradation i n  the level of 
safety or security of a nuclear weapon, component, or  test device 
that  .would not pose an i d i a t e  .threat t o  workers or the public. 

(3) An actual or potential 'substantial degradation i n  the level o-f 
. safety or security of a faci l i ty  o r  process that could, wi.th 
further degradation, produce .a Site Area Emergency or General 

a .  

. Emergency. 

. b. Site Area Ernemency . A'Site Area Emergency shall be declared when ' 

events are predicted, i n  progress, or  have occurred that result in'one 
. or more of t.he following situations, 

(3) 

~n 'actual o r  potential major failure of functions- necessary for ttie 
protection of workers or the' public, Tbe radiation-dose- from any 
release of radioactive material or conceritration i n  a i r  from any 
release of other hazardous .material 4s expected . to  exceed the 
applicable Protective' Action Guide or Emergency Response.Planning 
Guide1 i ne beyond- the facil i t y  boundary..or exclusion zone4mundary. 
The. Protective Action Guide -01". Emergency Response Planning. 
Guideline is not  eqected t o  be exceeded a t  'or beyond the. sjte 
boundary. 

An:actual o r  potential threat t o  the integrity of a nuclear weapon,. 
component, or  tes t  device that may adversely. impact the health and 
safety of workers i n  the inmediate area, but not  the public. 

Actual or potential major degradation i n  the level. of safety,or 
security of a ' faci l i ty  or  process tha t  could, wi th  further 
degradation, produce- a General Emergency, 

. .  . 

. 
. 

__- 

c, General Emeruency . A General Emergency shall be declared when events 
are predicted, i n  progress, o r  have occurred that result in-one or mort 
of the fol.1owing situations. 

. . (1) . Actual. or iminent catastrophic reductfon -of ;  faci l i ty  safety .or 
.security systems w i t h  potential. for the release. of 1 arge quantities 
of.  hazardous materials (radiological or..non;radjological) t o  the 
environment. The radiation 'dose from..any' release .of radioactive 
materfal or-a concentration: i n  a i r  from-any release of other 
hazardous material is expected. t o -  exceed: the .  appl icable-Protective 

. Action Guide o r  Emergency Response Planning Guideline-at or  beyond 
the s i t e  ,boundary. 

- 

(2) Actual 'or 1 ikely 'catastrodhie failures i n  safety or security 
systems. threate'ning the integrity o f  a nuclear weapon, component, 
or - t es t  device, tha t  may adversely impact- the: health and. safety of 
workers. and the public. 

I 
/ 
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ER6Y RIERGENCY PROGRAH- - 
1. GENERAL RFO UIREMENTS. The' Energy Emergency Program shall ensure that the 

Department, is capable of providing analysis and recornendations on 
mitigating potential .energy supply crises, economic impacts+ widespread 
energy distribution .interruptions, and/or .energy infrastructure recovery 
advice. The program recognizes' resources and expertise wi th in  the 
Department m a y  be requested t o  support  an energy emergency response;' The 
program also recognizes t h a t  DOE assistance may bed-equired i n  support  of a 
Presidentially-declared emergency invoking the Stafford Act, a s  amended, and 
implemented through the Federal Response Plan. The Energy Emergency Program . . 
my be implemented coincident w i t h  implementation -of. the Emergency 

' Assistance Program (Chapter VII). 

m T E D  REG UI ATION S AND PI AN$. . 
a. 'WE has established requirements. in 1Q CFR 205.350 for maintaining 

- 

. - 

.: 
2. 

current information regarding the status of 'electrical energy supply 
' systems. 

' b: The .Federal Emergency Management Agency has published the Federal 
* Response Plan, which meets requirements establ-lshed i n -  Pub1 ic. Law 

93-288, as amended. The Federal Re.sponse. Plan .provides. the framework 
f o r  coordinated Federal response i n  support  o f  State and lo.ca1: . 

* .  

. ' . governments. . ,  

3. PIANNING PHASE. I 

. .  

a. m s  Assessme&. Hazards assessments for energy.emergencies are * . routinely conducted. by the Energy Information'.Administration and the 
Assistant Secretary fo r  Pol icy .through shor t  and long-range forecasts. 

' b,. Plannina Reavirement2 The Headquarters Energy krgency Management 
Plan and Irnp'iernenting Procedures shall. include the following. 

(1) Plan for  supply crises due t o ,  but  not limited to, international 
political situations, defense mobilization, natural o r  
techno1 ogical disasters, energy system' sabotage, major accidents 
,involving energy system, and labor strikes or lockouts. 

(2) Emergency' Management'Tek procedures fo r  energy emergencies, . . 

(3) Defining potential emergencies for which- the program: i s  responsible. . and f o r  which procedures w i l l  be developed; 

e. - 

I 

. including activation and staffing.' - .  
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PREPAREDNESS PHASE, The Headquarters Emergency Management Plan shall . 
establish a readiness assurance program, including training? drills, 
exercjses, and evaluation of readiness for  energy erqergencies. 

!ExmE&w. 
. -  

Energy Emergency. Management P1 an activation thresh01 ds for pl an 
imp1 ementation, 

The process for  developing? maintaining, and activating procedures 
related t o  the Federal Response Plan Emergency Support Function t12 
(Energy) and other Emergency Support Functions (ESFs) whereJlOE is 
a support agency. 

Specific planned Headquarters, Field, o r  Operations Office roles 
and resources required i n  response t o  energy emergency scenarios; 

.. 

Reporting formats for documenting the situation and the ME 
response,. 

Processes f o r  monitoring and analyzing the energy situation and for 
respondi ng t o  an energy emergency i ncl udi ng recovery . .: 

a. 

bo 

C. 

An energy emergency. shall be declared .after events o f  significant 
magnitude have occurred, activation o f  ESF #12-(Energy) or other ESFs. 
involving DOE as a support agency for  energy-related activities, o r  as 
directed by the Under Secretary, See Chapter VIII. 
Decl arati  on of an energy emergency reiqui res the avai 1 abi 1 i ti .of 
appropriate DOE personnel and resources. t b  continuously assess pertinent 
information for  DOE decision makers and t o  provide recomnendations or 
.coordination t o  other Federal agencies or  industries t o  mitigate :the. 
severity o f  the occurrence or  its consequences. . 

'At'the request of the Under Secretary o r  as events warrant, appropriate 
members of  the Emergency Management Team shall convene i n  the-. 
Headquarters. Emergency Operations Center to: 

(1) provide timely assessments o f '  the diknsions .of the 'energy 
emergency as required under interagency plans or as requested by . 
the. Secretary; . 

appropriate energy industry entities and other Federal agencies, as . 
appropriate; and 

(3) notify appropriate energy emergency response - assets, experts 5 and - 
resources tr, respond according t o  the severity of the situatWn. 

(2) . establish comunications, consultatioi; and liaison .with 

. .  
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CHAPTER. V I 1  

p1ER6ENCY ASSIST ANCE PROGRAII 

. . .  

. .  

1. RE IREMENT S.. The Emergency Assistance Program includes a l l  
activi tiessereby Departmental. resources, emergency response assets, 
personnel , and/or facil i t ies are deployed i n  support  o f  federal interagency 
plans, international agreements, Presidential direction, and State; local , 

* or Tribal agpements o f  mutual aid. . The Emergency Assistance Program-uiay be 
' implemented coincident w i t h  implementation o f  the Energy Emergency Program 
. . (Chapter V I )  . . .  

S AND PLANS. 2; BELATED REGUIATION 
c 

a. .The. Federal. Radiological Emergency Response .Plan has been developed: 
joint ly  by Federal agencies t o  guide Federal response t o  a peacetime . 

* b. ne. National O i l  and Hazardous Substances Pollution Contingency Pian 
. , (also called-the National Contingency Plan) is published i n  40 CFR 300 - * . 

t o  *provide .the, organizational structure' and procedures for Federal. 
responses t o  discharges of oil  and releases of hazardous substances. 

c.' The Continuity of fiovernment Operations -PlanI.provides the capability t o  

. radiological emergency. . . 

. 
,. * . maintain essential 6oveLnment services and emergency functions i n ' t h e  . . 

arqst serious o f  events affecting '.national seur i ty .  

d. Theal Continuity o f  Operations Plan provides 'a capability t o  ensure that  
essential Departmental missions and functions can be performed without. 
disruption during an-emergency or other: situation. 

e. The DOE 5530-series Orders describe. the-.programaatic requirements o f  'the 2 

Department 'is radio1 ogical emergency response assets . 

, 
. *  

\ 

. '  

' I  
. 3. PLANHINB PHASE. 

, a. . Emergency Assistance planning shall encompass, bu€:not . .  6e lirnitedm-to, 

, * - (1) support and,direttion as prescribed in the: Federal Radiological 
' Emergency Response Plan, the National Contingency Plan,. and the- 

(21 the means t o  support  Presidential. direction t o  continue operatfons '. 
of cri t ical  Departmental functions i n  .the event that Headquarters 
faci l i t ies  are inoperable; 

the. capabi 1 i t y  . to  provide: i 

Federal Response Plan; ., . -  
' 

. 

.. . 
. .  I 

, 
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. .  
. (3) direction and s u p p o r t  as prescribed. i n  the Presidentially-mandated 

National Security Emergency Planning requirements and. Continuity of 
, . 6overnment .concept of operations; and 

(4). technical. and resp.onse assistance t o  organizations .and 'agencies * 

w i t h  which the Department hasentered into' mutual aid agreements. 

Headquarters 'Emergency Assqstance P1 an and Imp1 ementing Procedures 
* 

1.: .. 

document Emergency Management Team procedures for Emergencx 
Assistance i ncl udi ng acti vat t on and staffing ; 

define potential emergencies for which the program is responsible 
and for which procedures w i l l  be developed; 

. (3)' identify specific planned Headquarters, Field, or Operations Office. 

(4) establ i s h  reporting formats t o  document situation and DOE. response 

c. Plans .and procedures developed i n  accordance. wi th  the DOE 5530-series 
Orders for  the Department's radiological emergency response .assets .shall 
be crosweferenced i n  the Headquarters Emergency. Assistance Plan and . 
imp1 ementing procedures .. 

. roles and resources required i n  response t o  Emergency Assistance, 
scenarios; and 

. I  

.- 1 .  activit ies e 

4; 'P .' The .Headquarters Emergency Assistance .P1 an:. shall * 

establish. a readiness assurance program, including- training and drills, 
exercises, and eva'iua€ton of readiness .for emergencies, 

5. RESPONSE PHASE '. The Assktant Secretary for befense Prbgranrs has 

. 
programmatic responsibility *for the deployment of the radiological. emergency 
response assets; The Chief of Staff of the Emergency Managmnt.Team, for 
the Emergency Manager; shall. coordinate. w i t h  appropriate response teams 
(e.g. , Defense Programs, Energy Information Administration, Field Offikes) 
and ensurd depl oyrnent of- response- personnel l Response teams f o r  Contfnui t y  
of Government and Continuity of Operations w i l l  be directed from the 

-Headquarters Emergency Management Team. Coordination w i t h  %he Executive 
Branch, other Federal agencies, or governments w i l l  be accomplished'by DOE 
Headquarters . 

- 

. 

. .  . . .  .. 

\ 

- .  

- .  



DOE 0 151.1 
9-25-95 . 

.VI I I - 1 

. .  CWTER VI11 

' *  . COHUMICATIONS REOUIRMEHIS. 
* . I  

. .  
. 1. w, 'Requirements i n  this chapter*.pertaining t o  notification and 

reporting apply .to Operational Emergencies; Energy Emergencies, and ,I . 
. .  Emergency Assistance. This section .emphasizes Operational Emergencies . 

because of .the cr i t ical i ty  of1 timely notification .and reporting during such .. 
emergencies. ComunicatSons requirements -for- emergencies do not supplant 
.other required notifications and reporting delineated under other 
legislation, , .  implementing regulations,' and DOE Orders. 

' .  

L 
2. PI ANNING' PHA& 

a. For Operational Emergencies, provisions shall .be established for .prompt . ini t ia l  notification of workers: and emergency .response .personnel and 
organizations, inchding appropriate DOE Elements and- other Federal , 
State, Tribal , and local organizations, Provisions. shall also tie 
organizatjons throughout an emergency. . : 

. established , for  continuing effective coamunication among the response . 
. . .  

.bo k t i f ica t ion  .and reporting. responsibilities- for  Energy Emergencies-and 
* . Emergency. Assistance shall be established to  support appropriate pJans 

and. agreements. . '  
, 

3. *'PREPARmE$S PHA SEI' Adhhrence t o  Operational Emergency' notification and. 
reporting requirements shall be demonstrated i n  a71 emergency manageqent 
exercises. Preparedness responsibilities for- Energy Emergencies and ' 
Emergency ASsistance shall be established t o  support- appropriate. - .  plans . .  and. 
agmemnts. 

r .  . .  
4. B S E  PHASE. . .  

.a. Jnft ia l '  GneraPncv Notffjcatfons .. For Operational. krgencies; ini t ia l  
. emergency notifications shall be. made. t o  workers, emergency response 

personnel , and .organizations, including DOE :Elements and other local., . 

(1) The Manager/Adnifni strator. o f '  each DOE- o r  Contractor-operated . 

State, Tribal , and Federal organizations, . .  

site/facility'shall: . ' . 

(a)' notify State.and local' officials and the-WE Field and . 

Headquarters Emergency Operations Centers w i t h i n  15 minutes 
and a17 other organizations within.30 minutes. of the- - 
declaration .of -an Alert, Si.te Area..Er&gency, or General. 
Emergency; 

. (b) notify the DOE. Field. and Headquarters Emergency Operations 
.Centers w i t h i n  30 minutes of the declaration o f  an other than 

, hazardous, material Operational Emergency; -.and: 
. -  
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(c)- notify local, State, and Tr-ibal organizations wi th in  30 ' 

* 
minutes or as established i n  mutual agreements for declaration 
of an other than hazardous material Operational Emergency. 

(2) Headquarters Watch Office' staff i n  the Headquarters Emergency 
Operations Center and Headquarters Emergency Management Team 
personnel shall be responslble for the following. 

(a) Record incoming verbal notifications; receive emergency event .. 
information by otfier .data transmission. means or mechanisms, 
and disseminate such information t o  Cognizant Secretarial. 

. . Officer representatives and appropriate Headquarters . 
organizations of other Federal agencies.. The Emergency 
Operations Center shall disseminate notifications involving 
Energy Emergencies and Emergency Assistance t o  the appropriate 
,Operati ons/Fi el d O f f  ices . 

(b) Facilitate' comunications among Headquarters organizatjons, 
DOE field Organizations .. , and contvactor personnel . 

. .  

.: 

r - .  
mencv Status UDdateS. Emergency status reports' shall be forwarded 

t o  the next-higher Emegency Management Teamon a continuing basis u n t i l  
the emergency is terminated. . 

../ 

PesDonder c omnunications . Effecttve comnunications methods shall b e .  
' establ ished between event scene 'responders,' emergency managers, and. 

e .  response facilities. 

Following termination o f  emergency response, 
% a ~ n E ~ ~ % ~ i ~ ? %  the. Final Occurrence Report (see DOE 0 232.8), 
each activated Emergency Manageaent Team shall submit a final report on 
the Wrgency response t o  the Emergency Manager for submission t o  the 
Associate Deputy Secretary for  Field Management and. the' Director *of  . 
Emergency Management.. 

Recoverv Reoortinq. , Reporting requirements --shall be specified-during 
recovery planning. . 

. .. . 

- .  . 
, 9  * .  

Classified Information Review$. . A l l  reports and .releases shall be 
reviewed for classified or Unclassified Controlled Nuclear Infomation 
,prtor t o  being provided t o  uncleared personnel, entered. into 
unclassified data bases, or  transmitted using non-secure .comnications 
equipment. . 

g%ergy . Emergencies andys4e::; ~ % % ~ ? ~ ~ %  be establ i shed t o  
support appropriate pl ans and agreements. 

. 

mmsncies  and 1 Responsi bi 1 i'ties . 
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cxAPTER ' I X  

, LICY rn PLANHJN 6 REQUIRMENTS * PUBLIC AFFAIRS PO .. 

1 GENERAL, The-Department shall provide accurate, candid, and timely. 
information, consistent w i t h  requirements o f  the Freedom of Information Act 
.and-tthe.Privacy Act, t o  site workers and the public during all '  emergencies, .- . 
so as t o  establish facts and avoid speculation. I .. 

2. PLANNING * PHASE. 

a. Pub1 ic affairs. pol icy and planning. requirements apply for  a l l  
emergencies .or when the Department is obligated by law; Executive Order, - interagency agreement, o r  other accord to provide. technical support. and 
assistance i n  accidents, defense mobilization, war, or  other. 

private: organization, or nation. . 

b. These policies andtplanning requtrements shal l  apply i n  conjunction w i t h  - the United States' international comitrnents to .  the International Eriergy 
Program, the. International Energy. Agency, the North Atlantjc Treaty 
Organization, and t h e .  International Atomic Energy Agency, or through- the 
Department's conmitments under the Defense Production -Act4' . 

c.. * The Department'shall establish :an Emergency PubJic Infomation Program 
that includes adequate plans for a l l  emergencies a t  WE'or contractor 
facil i t ies,  as well as. potential offsite' emergencies that  may involve 

d I Each. Operati on/Fi el d Office and .si.te/facil i t y  sha'l 1 prepare an Emergency 
, Public Infomation Plan, but the same plan can cover multiple faci l i t ies  . 

if located on a contiguous site. As necessary, facility-specific pjans 

- - emergencies, including those involving another government- . .  agency, . 

* .  . 

DOE resources -or personnel 4- . .  

, shall be prepared. The plans shall provide the following. . .*  . 
. . ,. (1) Identification of personnel, resources, faci l i t ies ,  and . 

coordination procedures necessary t o  provide. emergency pub1 ic 
inf  ormati on . 

. (2) Training and exemises .!. for  Jo in t  Infogation - Center-personnel . . .  

(3):. A methodology for  jnforming workers and the publ ic  of WE-e&rgency 
p7ans and ,protective actions, before and' during- emergencies. . .  

' '(4) Coordination o f  public information efforts With State, local, and 
Tribal governments, ' and Federal emergency response- plans, 8 .  as 
appropr i a t  e. 
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3. PREPAREDNESS PHASE.. Adherence t o  emergency publ i c  .information policies and . 
requirements shall be demonstrated during exercise 'evaluations, technical . 
.assist$nce appraisals, and approved training programs. 

4. pEsW NSE PWEs . .  

a. This Order shall be applied during deployment- of the Department's 
emergency response assets: the Aerial Measuring .System,.. the Accident . 
Response Group; .the Atmospheric Release Advisory- Capabil i ty,  the Federal. 
Radiation Monitoring and Assessment Center, the. Nuclear Emergency Search 
Team, .the Radiolog.ica1 Assistance Program, and the Radiological 
Emergency Assistance Center and Training Site. 

. 

.bo me WE Operati'dns/Field Office. and contractor personnel shall - cooperatively ensure that an .adequate publ i c  information program is 
established and maintained, comensurate wi th  site hazards, t o  ensure 
that information can be provided t o  the public and the media during an 
emergency.. An adequate emergency publ i c .information program i ncl udes a 

. - 
- . Joint information Center t o  provide resources. t o  comdy w i t h  the 

C, 

dl. 

e, 

. f. 

9- 

integrated, comprehensive , Enkrgency Management Systb,' commensurate w i t h  
h-izards, during:an emergency. The Joint Information Center w i l l  be. 
established, directed, and coordinated by the senior DOE' 
Operations/Field Office Publ ic  .Affairs manager o r  a .designee.. . T k  
emergency publfc 3nfowation program shall be adequately staffed w i t h  
personnel trained to  serve as. spokesperson and newswriter, and t o  . ' .  
provide support ' i n  media services, public inquiry, media inqui ry ,  Jo in t  
Infomation Center management and administrative activities, and media 
mgnitoring. . -  Persons wi th  technical expertise about the emergency and 
nith.spokesperson training shall a lso be assigned t o  the emergency 

In situations involving. classi'fied infomation, the Department' w i l l  
provide sufficient unclassified infomation to  explain the emergency 
response and protective actions required for-the health and safety of . 
norkers and. the-.pu&l.ic-. 

Public announcements that  contain information that may present a - 
security risk shall be.reviewed- by an .Authorized. Derivative Classifier 
or rev.i ewing offici a1 before re1 ease and re1 eased- as -appropri ate . . 

publ ic- infomation staff  .. . .  

. .  

* 

A DOE or contractor public-.infomation officershall  be assigned t o  the 
emergency public infomatjon response team inuolvgi i n  a significant 
0ffs.i t e  response deployment . 
A Headquarters official or team shall provide support. t o  the affected 
Program. O f f  ices/Emergency Management Team and/or requesting Operations/ 
Field:Office, as appropriate, 

The Assistant Secretary for  Congressional Publ i c  and Intergovernmental 
Affairs, and the Headquarters Emeryencyf4anager shall be informed of a l l  
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- DOE emergency publ ic  information actions. These notifications shall be 
made as soon as practicable but are not required prior t o  issuing news. 
reJeases.or publ ic  statements. . . 

h. e *Ini t id  news releases o r  'publ ic statements shall be approved *by the DOE 
official responsible for  emergency public information review and 

.'dissemination.. . Following initial news. releases and publ ic statements, . 

Congressional Pub1 ic and Intergovernmental Affairs. 

.- 

'updates shall be coord'inated wi th  the Assistant Secretary for .. 

.io An emergency public information. communications system shall be 

. established among. Headquarters, Operationsflield Office., and on-scene 
1 ocati ons . 

1. . -  e .  

. .  
'. . . *  

.. 

. .  

.. 



.. 
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CHApTEI!. X 
HALUATIorJs AND READINESS ASSURAH CE 

* .  

.- 

1. B. Evaluations consist of line/program reviews conducted by the 
Director of. Emergency Management, Readiness Assurance consists . o f  Emergency 

a. Eva1 uat i ons validate or identify weaknesses and/or 'findfngs i n  .emergency ..- 
management programs, 

b. 
e n t  ing procedures; and resources are adequate and sufficiently . - maintained and exercised. 

Readiness Assurance P1 ans and 'Appraisal and. Assessment Programs. .. 

cv Readiness A ssurance Plans KRAPs) ensure .that emergency pi ans , 

c. ADD ralsal an d Assessme nt Proarms ensure that emergency capabi I i ties are 
* .sufficieqt to  implement earergency plans and that appropriate and timely 

improvements are made i n  response t o  needs identified through . 
coordinated emergency planning, resou~ce. allocation; training, drills, 

' *and exercises. . 

2- . EVA' UAT . The Director of. .Emergency Management shall evaluate 1 he/  
program%rgency management. activities, t o  include the DOE radiological 
earergency response 'assets, using published. criteria. Evaluation ffndfngs ' 

shall be- addressed- by the evaluated activity w i t h i n  90 dws. of receipt of. . 
. findings. T h e  Director of Emergency Hanagement' shall determine closure- o f  
all -  open or unresolved evaluation findings. .. 
a. The Director of Emergency.Wanagem&t'b'evaluation o f  a site/faM'ity 

shall fulfill the requirement f o r  the Operations/Field. Office and 
Cognizant Secretarial Officer assessment of the faci l i ty  for  the.next 3. 

a. - years if no deficiencies .and a limited number of weaknesses are found-. . 

b. Upon request, .the Office of Emergency Management w i l l  schedule.and. . 
. conduct periodic technical assistance appraisals -of Headquarters Program 

. O f f  ices, Operations/Field Off ices, and sites/faci 1 iti es, including. DOE 
* radiological emergency response.assets, as. needed, To ensure a . . . 

coordinated revi'ew, th'e Office of - hergency Management Shall request 

Environment, Safety and Health: and the Operations/Field Offices. 
. . participation frorhXognitant' Secretarial Officer(s); the Office of 

3. -CY . .  READIN6 S ASSURANCE PLANS (FRAPS). 

. 0' a.. Emergency pl'anning and .preparedness activit ies .for each faci l i ty ,  site, 
and Operations/Field .Office shall be docWnted*in ERAPs, wMch cover 'a 
planning cycle of  5 fiscal years beginning the-next October 1. For 
example, an ERAP submitted September 30, 1996, nil7 cover October 1, 
1996, through September 30, 2001. . 



x-2 DOE 0 151.1. 
9-25-95 

- b. The ERAP shal l  be a planning tool t o  identify and develop needed 
resources' and improvements. ERAPs shal l  high1 ight- any significant 
changes i n  . emergency management programs (i . e . , .pl anni ng bases, 
organizations, exemptions) from previous ERAPS, as well as comparing 
actual achievements t o  goals; milestones, and objectives. If 
applicable, ERAPs shall be reviewed' for classified or  controlled . infomation 'pr.ior .to submittal . 

c. ERAP Submitt a1 and ADDT'O V a l  e 
. -  

(1) The Operations/Field Office Manager shall review and approve. ERAPs, . which cover fac i l i t i es  under their supervision and submit a 
consolidated ERAP t o  the Director of .Emergency Managanent and the . 
Cognizant Secretarial Officer by November 30. . .  

(2) . The Director of Emergency Management shall prepare, i n  coordination 
w i t h  t h e  Cognizant Secretarial Officers, an annual- status report . 
that sumnarizes the @eratlons/Field Office .ERAPs for submittal t o  
the Undet Secretary by April .:3Oe . 

. .  . .  - r :  
4. EHERGENCY *READINES S ASSURANCE APPRAISAKS AND A SSES= S. Cognizant 

Secretarial Officers and Operat$ons/Field Offices shall periodically review 
. .  the abi l i ty  of WE- and/or- DOE contractor-operated faci l i t ies  to meet 

requireknts of. the Emergency Management System... Appraisals and assessments 
.. shall be based on speci.fic standards .and criteria,.  published by the: Dfrector 

* of Emergency Management. 'Appraisal findings shall& acknowledged by the 
appraised activity within 90 days of receipt of findings w i t h  a 
'corresponding plan for correction, The appraising organization shall 

- determine closure .of a l l  open o r  unresolved apprafsal findings. Apprai.sais 
shall be scheduled, conducted, and. reported i n  accordance w i t h  t h i s  Order. 
a. -W)E- and DOE contractor-operated fac i l i t i es  shall conduct an annual * . 
. internal readiness assurance: assessment o f  their: emergency management. 

programs. Assessment results shall be documented i n  the consoliddted 
. Operations/Field - Office ERAP. 

b:' Each DQE Operations/Field Office shall assess the emergency management 
program a t  each s i te / faci l i ty  under i t s  supervision, Each site/facility 
shall be asgessed a t  least  once every 3 years. The Operations/Fjeld 
Office.shal1 notify the Cognizant Secretarial Officer of its assesswnt 
schedule. . 

-- 

c. Cognizant Secretarial Officers shall schedule and perform- periodic 
readiness assurance appraisals .of emergency rnanagement..activi ties . 

d. Schedules . for  a l l  assessments,' appraisals, 'and follow-on activities 
shall be coordinated w i t h  the .Director of- Emergency .Management t o  
minimize impacts and maximize benefits. No more than  one external 
assessment or  appraisal ,. not  including follow-on .activities, should be 
scheduled per site per year, 

. .  
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1. i Each Operations/Field' Office .Manager,' and each 
rnanager/admini strator of a DOE- or contractor-operated site/faci 7 i ty  subject 
t o  this Order shall. designate an individual t o  administer emergency 
management. . T h i s  individual shall develop and, maintain the emergency plan$ 
develop the Emergency Readiness Assurance: Plan .and annual updates; develop 
'and conduct training and exercise programs, ' coordinate assessment . 
activities, develop related documentation, and coordinate emergency * -  

2. ms1 FICATI ON .REVIEW . If the relevant s i te l faci l  ity/activi'ty i s  generating 
classified or Unclassified Controlled Nuclear Information (UCNI), or is . 
condyctlng, operations that are classified o r  UCNI, then a71 emergency 
preparedness documents, such a s p 1  ans; procedures, scenarios, and. . 

resources. . .  

' . assessments; shall be reviewed for classified and UCNI -by an Authorized 0 .  

Dertvat4ve Classifier or UCNI reviewing official . .. . - .  

3. 

4, 

5. 

6; 

AN$ The emergency plan-shall document the emergency managezrient 
program. and describe the. provisions for response t o  an Operational 
Emergency. . . 

Procedures shall describe how emergency plans shall be implemented. 

track and. verify correction of .findfngs o r  lessons 1e.arned from training, 
drills, exercises, and actual responses. 

'%%!shed to  ensure that vital  .records,. regardless of media, essential t o  
the continued functioning or  reconstitution of an .organization during and 
after an yuergency, are available, per 36 CFR 1.236. 

, . -  
e .. - .  

ERGENCY PLAN IMPLEMENTING PROCEDURES.. Emergency p i  an imp1 ementing : ,. 
: 

SONS L E A m  . Themergency management program-shall include a system t o  

, .  

CY OPERATIN G RFCORDS PROTECTION P R O G W  . A program shall be 

.. 

.. 
. .  

. .  

. .  
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. -  . 
. .  coHTRA(=ToR REQUIRMMfs waR4ENT . .  

! m p  REHENSIVE EMFRGENCY MANA GEMENT SYSrEy 
- 

.. 
'The contractor shall  implement site/facil iky/activi ty-specific comprehensive 
emergency management. program(s) based on a graded approach . The contractor shall . 
comply .with ..the following requirements. 
1. 'Implement comprehensive krgency management. requirements., . as set forth 

elsewhere- i n  the contract, as they apply t o  the site/facil.ity/activity, 
commensurate w i t h  the hazards. present . 

2. .'Conduct hazards 'surveys and, 'if warranted, hazards assessments- for  each 

3. Establish *an Operational Emergency Base. Program that implements the, 
. requirements of appl icable Federal, State, and. local laws/regulations/ 
ordinances for  fundamental worker:. safety. programs, and expand upon t h i s  

.Operattonal Emergency Base Program; if warranted, t o  implement additional 
emergency management activities a t  sites/fdcil itfes w t t h  significant 
quanti ties of hazardous materi a1 s (radio1 ogi cal and non-radi ol ogical ) . . 

4. -. Prepare and submit t o  thexogni tant  Operatfons/F.ield Office Maqdgev. for . . ' 

approval : documentation to  establ ish Emergency Planning Zones: Emergency 
* P1 ans that  - document comprehensive emergency ,management programs; and 

Emergency .Readiness Assurance Plans. 

.. .. 

- .. - . 
. .  stte/facil i ty. 

* .  - 
* . 

. .  - 
.. . .  

. .  5. Conduct an annual assessment . .  of the..emergency management .programi. . .  
6. Establish-*and.rnaintain a system t o  track and verify correction o f  findings or 
, . lessons learned. from training, drills, exercises, and actual responses.. 

. 7.. .Designate -an individual t o  be responsible for and administer emergency 
management functions- fop the. organization; 

' 8. Participate. i n  the preparation o f  mutual assistance agreements wi th  .local, 
* State; and-;Tribal authorities, as requested: by. t h e  Operations/Field: Office. 

9. Ensure:: imnediate mitigative and corrective emergency response actions and 

minimize:. the consequences of the emergency, protect, worker and pub1 ic health 
and ,safety, provide.security, and ensure the contin.uance of such- actions . 
u n t i l  the emergency is terminated. - I  

10 .. Ensure t h e  proper. i denti f i cation,. categorization.,. notification; - andd'eport ing ' 
of emergencies, t o  DOE: facility/site managers, Operations;/Field Office 
Managers; ana the Headquarters Emergency Operations Center- i n  accordance w i t h  

. .  I 

appropriate *protective actions and protective- action; recoxnendations to .  .. 

t 

.. 
s appl i cab1 e DOE pol i cies and. requi r an t s  . 
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11. Provide for investigation. of emergency ropt causk(s) and corrective action(s) 
* t o  prevent recurrence i n  accordance w i t h  Departmental requirements (e.g ., see 

DOE 0 225.1 and DOE 5480.19) . 
12. Integrate emergency public information planning wi th  the development and ' 

. maintenance of-the Emergency Plan. 

13. Assist Operations/Field Office Managers; *the Director o f  Emergency 
- Hanagement; and the Assistant Secretary for  Environment, Safety and Health i n . .  

schedul ing-.and conducting .evaluations, appraisals, and assessments of the . 
 contractor.'^ facil i ties. . .  

14. Respond t o  al.1 external evaluation,. appraisal, and assessment findings wi th in  

15. Resolve a l l  '.evaluation, appraisal, and assessment findings w i t h ' t h e  

90.days o f  receipt of findings. 

responsible organization or  request approval for  an exemption t o  the 
requi rements . 

L 

, 

I 

' .  

I 

. .. 



US, Department: of--Energy 
Washington, DE. 

SUBJECT: ENVIRONMENT., SAFETY, AND HEALTH REPORTING 

ORDER 
DOE 0 231.1 

Approved: 09-30-95 - 
Review Date: 09-30-97 

Chg 1: 10-26-95 

1. * OBJECTIVE.. TO ensure collection and reporting of information on environment, * 

safety and health that  is required by law o r  regulation t o  be collected, o r  

identifying opportunities for  improvement needed .for planning -purposes w i t h i n  
the DOE. 

CANCELLATIONS. The 'Orders or paragraphs of Orders l i s t e d  below are canceYed, 
Cancellation of an Order or paragraphs of Orders does not ,  by itself, modify 
o r  ptherivise a f f e c t  any contractual obligation t o  comply w i t h  such an Order or  
paragraphs of Orders. Canceled Orders o r  paragraphs o f  Orders incorporated by 
reference in to  a contract shall remain i n  e f f ec t  u n t i l  the contract. is 
modified t o  de l e t e  the reference t o  the requirements i n  the canceled Orders. 

a, 

. 
I that  is essential f o r  evaluating Department of Energy (DOE) operatjons . and 

- 2 .  

Paragraphs 2b, 4b, and 4c o f  Chapter 11, and 2d. and 3b of Chapter I11 of. - DOE 5400.1, GENERAL ENVIRONMENTAL 'PROTECTION PROGRAM, of 11-9-88. 

b. 

. f .  

C. 

e; 

Paragraphs 5a(2) and 5a(7) o f  DOE 5400.2A, ENVIRONMENTAL COMPLIANCE 

Paragraph l a (3 ) (a j  of Chapter I1 o f  DOE 5400.5, RADIATION PROTECTION OF 

Paragraphs 5b(l)  and 6a(23) o f  DOE 5440.1E, NATIONAL ENVIRONMENTAL 

Paragraph 9e of DOE 5480.3, SAFETY REQUIREMENTS FOR THE PACKAGING AND 
'TRANSPORTATION OF HAZARDOUS ,MATERIALS, HAZARDOUS SUBSTANCES AND . 

Paragraph 6a(4) of DOE 5480.26, TRENDING AND ANALYSIS OF OPERATIONS . -1 
INFORMATION USING PERFORMANCE INDICATORS, of 1-15-93. . .  

Paragraphs Za, Zb, and 2c of Chapter 111 of DOE 5483.1A, OCCUPATIONAL 
SAFETY AND HEALTH PROGRAM FOR DOE CONTRACTOR EMPLOYEES AT GOVERNMENT- 
OWNED CONTRACTOR-OPERATED FACILITIES, o f  6-22-83 .. 

ISSUE COORDINATION,. of 1-31-89. 

THE PUBLIC AND THE ENVIRONMENT, o f  2-8-90. ' 

. d. 
' .POLICY ACT COMPLIANCE PROGRAM, o f  11-10-92. 

HAZARDOUS WASTES, of 7-9-85. . 

. 

, 

h .  Paragraph le  of Chapter I1 and Chapters 111, IV, and V of .DOE 5484.1, 
ENVIRONMENTAL PROTECTION, SAFETY, AND HEALTH PROTECTION INFORMATION 

Paragraphs 7c(6), 7c(7) (a), 7c(8) (a),  and 7g(8) (f)  of DOE '5630.12A, 

REPORTING REQUIREMENTS; of 2-24-81. 

i . 
SAFEGUARDS AND SECURITY INSPECTION AND ASSESSMENT' PROGRAM, O f  6-23-92. 

Vertical line denotes change. 

A7 1 Departmental Elements 
DISTRIBUTION: I I TED B : 

8?#ce oy Environment, Safety 
and Health 
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j.. Paragraph 9 of Chapter VI, 'DOE 5634.1B, FACILITY APPROVALS, 
SECURITY SURVEYS, AND NUCLEAR MATERIALS SURVEYS, O f  9-15-92. 

3. APPLICABILITY. 

a. . D OE Elements. Except for the.exclusions i n  paragraph 3c, below, 
this Order applies t o  a l l  DOE elements. 

b. 

C. 

Contractors. Exkept for exclusions i n  paragraph 3c, below, the 
Contractor Requirements Document (CRD), Attachment 1, sets for th  

' requirements to be applied t o  contractors awarded contracts for 
t h e  operation and management of DOE-owned and -leased faci l i t ies .  , 

Contractor compliance w i t h  t h e  CRD w i l l  be required t o  the extent 
set forth i n  the contract. Contractors shall be  directed to  
continue t o  comply w i t h  the 'requirements o f  Orders canceled by 
this Order u n t i l  theifi contracts are modified t o  delete the 
reference t o  the requirements of the canceled Orders o r  paragraphs 
of Orders. 

Exclusions . 
(1) Activities' conducted under t i e  authority of the Director, 

Naval Nuclear Propulsion Program, as described . in  Pub1 ic  Law 
98-525, with the exception o f  reporting required by Title 
29,. Code of Regulation (CFR), 1.960. . 

(2) Occurrence reporting act ivi t ies  covered i n 
DOE 0 232.1, OCCURRENCE REPORTING AND PROCESSING OF 
OPERATIONS INFORMATION, of 9-25-95. 

4. REOUIREMENTS, The reports listed under Responsibilities and i n  the CRD 
shall be submitted i n  accordance w i t h  DOE M 231.1-1, ENVIRONMENT, 
SAFETY,.AND HEALTH REPORTING MANUAL, o f  9-30-95, which specifies i n  
detai.1 the reports tha t  shall be fi led,  the persons or  organizations 
responsible for f i l i n g  the reports, the recipients of the reports, the '  
format in 'which the reports shall be prepared, and the time.schedules on 
which the reports shall  be filed. The DOE M 231.1-1 is a mandatory part 
o f  this Order. Procedures, protocols, o r  cither methods shall be 
developed on a site-wide or faci l i ty  basis t o  meet the reporting 
requirements contained i n  t h i s  Order and DOE M 231;l-1. 

RESPONSIBILITIES.. 

' 

. 

5. 

a. Heads of DOE Elements shall meet the reporting requirements i n  
DOE M 231.1-1, Chapters 11 and 111.. 

(1) Report work-re1 ated fa ta l  i t i  es , i n  juries, and i 7 1 nsses  
occurring among DOE and' contractor employees a r i  si ng out  of 
work performed a t  DOE-owned o r  -leased fac i l i t i es  i n  . . 
'accordance w i t h  DOE M 231.1-1, ChZpter 11, paragraph 2a. 
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(For additional information 'regarding occupational safety 
and health. (OSH) programs, see DOE 0 440.1, WORKER 
PROTECTION MANAGEMENT FOR DOE FEDERAL AND CONTRACTOR 
EMPLOYEES; of 9-30-95; 29 CFR 1904;' and 
29 CFR 1960.) . 

' 

- . 

Report work-related damage o r  l o s s  of property 'and vehicles 
i n  accordance w i t h  DOE M 231.1-1, Chapter 11, paragraph 2c. 
Estimated loss o r  damage'to DOE property o r  o the r  property 
amounting t o  $5,000 o r  more, o r -es t imated  costs-of $5,000 o r  
more f o r  cleaning (including decon te ina t ion )  , renovating, 
rep1 acing , o r  rehabi 1 i t a t i  ng s t ruc tures ,  equipment, o r  
property. Estimated damage of $1,000 or  more t h a t  involves 
Government-owned, -rented, OF -leased vehic les  or  privately 
owned vehicles operated while on official business, shall be 
considered a "recordable case" and shall be reported. 
Excluded are commercial rental  motor vehic les  and pr ivate  
motor vehicles used f o r  short periods o f  time (1 t o  14 days) 
by employees on official t ravel  status, and on which mileage 
records are not kept.  The e f f ec t ive  date of  the revised 
reporting threshold f o r  property and vehicle.damages i n  this 
paragraph is 1-1-96. Pr ior  t o  t h a t  date, the thresholds f o r  
,reporting property and vehi t le  damages are t o  remain a t  
$1,000 and $500, respectively,  i n  order t o  ensure a uniform 
reporting basis within each year. 

Report work-hours and vehic1.e usage . in  accordance w i t h  
DOE M 231.1-1, Chapter 11, paragraph 2f; include to t a l  
quarterly work-hours and vehicle usage', on a calendar year 
basis, f o r  use i n  normalizing DOE accident  statistics. 

Report DOE -annual estimated property valuat ion i n  accordance 
w i t h  DOE. M 231.1-1, Chapter 11, paragraph. 2g; include annual 
(on a calendar 'year basis) estimates o f  property valuation 
by organization f o r  use i n  normalizing DOE accident 
s t a t i  s t i cs .. 
Report interim exposure data  report ing i n  accordance- w i  t h  
DOE M 231.1-1, Chapter 111, paragraphs 1 and 3. (For 
additional information, see 10 CFR 835, "Occupational 
Radiation Protection.") Report work-related ionizing. 
radi a t i  on exposure. da ta  pertaining t o  an individual who . 
v i s i t s  a DOE o r  DOE contractor si te o r  f a c i l i t y  t o  the 
Radiation Records Repository, t o  t h e  indiv idua l ' s  employer, 
and t o  t h a t  individual.. 

Report annual exposure da ta  i n  accordance, w i t h  
DOE M 231.1-1, Chapter 111, paragraphs 2 and 3. (For 
additional information, see 10 CFR 835, "Occupationak 
Radiation Protection,") DOE f ac i l i t y  d i r ec to r s  shal l  report 
ionizing radiat ion exposure data summaries t o  the Radiation 
Records R'eposi to ry  f o r  each monitored person.. 
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(7) Submit radiological exposure reports  t o .  individuals i n  
accordance w i t h  DOE M 231.1-1, Chapter 111, paragraph 4. . 
(For addi t ional  information, see 10 CFR 835, "Occupational 
Radiation Protection. ") Radiological exposure data 
per ta ining t o  a v i s i t  t o  a DOE o r  DOE contractor  s i t e  by an 
individual shall be provided as a repor t  t o  t h a t  individual. 

(8) Submit Annual Summary o f  Fire Damage i n  accordance wi th  
DOE M-231.1~1, Chapter 11, paragraph 3.. (For additional 
information, see DOE 0 420.1, "FACILITY SAFETY, o f  
9-30-95.") Submit an annual repor t  of fire damage t o  t h e  
DOE f i re  protect ion authority having ju r i sd i c t ion  by 3-31 of 
the following 'calendar year; 

(9) Submit epidemiologic analyses -- Excess In jur ies  and 
. Illnesses i n  accordance w i t h  DOE M 231.1-1, Chapter 11, 

paragraph 4. Notify the Assistant Secretary f o r  
Environment, Safety and Health o f  suspected excesses of 
illnesses o r  injuries tha t  require epidemiologic analyses t o  

. determine i f .  the excesses are  work related. 

- (10) Submit OSH information i n  support of epidemiological studies 
conducted by external organizations i n  accordance w i t h  . 
DOE M 231.1-1, Chapter 11, paragraph 5. Submit OSH. 
information, upon request, t o  Centers - for  Disease Control 
o f f i c i a l s ,  s t a t e  health o f f i c i a l s ,  their contractors, and. 
grantees conducting. epSdemiologica1 studies. 

bo . .  m J n i  zant  Secre ta r i  a1 ' Off4 cers. 
Nati o nal Environmental Policv Act ReDor t ina I n  Accordance 

E r Z i ! n r 3 k :  GaEl! " ~ ~ ~ ~ ~ ' E ~ ~ . , , O N ~ , N i ~ L  POLICY 
ACT COMPLIANCE PROGRAM, of 9-11-95. ") Each. Secretarial  
Officer shall , f o r  matters under the o f f i c e ' s  purview: 

(a) Report annually on the progress made i n  implementing, . 
and the effectiveness of,  any commitment fo r  
env.ironmenta1 impact mitigation t h a t  is essential  t o  
render the impact of a proposed act ion not s ignif icant  
o r  t ha t  is made i n  a .record of decision;:and 

Prepare .an annual National Environmental Pol icy Act 
p l  anni ng summary. 

- (For additional 

afeauards and Securitv Vulnerabili tv ReDortf ng i n  . .  
tccordance w i t h  D O E  M 231.1-1, Chapter IV. (For additional 
information, see DOE 5634.18, "FACILITY APPROVALS, SECURITY 
SURVEYS, AND NUCLEAR MATERIALS SURVEYS, o f  9-15-92. ") Upon 
receipt o f  a d r a f t  inspection r e p o r t  containing a "marginal" 
o r  "unsatisfactory" ra t ing  o r  o ther  f ind ing  of noncompliance 

(2) 
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. 5  

C. 

w i t h  requirements o r '  performance weakness, the lead 
cognizant s e c r e t a r i a l  o f f i ce r  shal l  repor t  on correct ive 
actions t o  the, Under Secretary. 

Ass is tan t  Sec r e t a rv  f o r  Env ironment. Safe t v  and Health. 

(1) Annual ReDOrt t o  the S ecretarv of Enercry i n  accordance w i t h  
DOE M 231.1-1, Chapter 11, paragraph 1. Prepare a report  on 
the status and adequacy of DOE and contractor  performance of 
their occupational s a fe ty  and health respons ib i l i t i es .  

(2) Periodic Sunrmarv of  Accident Data i n  accordance w i t h  
DOE M 231.1-1, Chapter 11, paragraph 2h. Prepare a DOE-wide 
summary of accident data. 

. .  
(3) Radiation ExDosure Information. 

, (4) 

(a) Inform the cognizant Secretarial  Officer when a 
Headquarters employee's occupational ionizing 
radiat ion exposure f o r  a given period approaches 70% 
of an administrative o r  regulatory limit; and' 

Approve the use of a l t k n a t e  media f o r  submitting 
information t o  the Radiation Records Repository as 
required by t h i s  Order. 

(b) 

DOE E S&H Performance In dicator  Reuort i n  accordance w i t h  
DOE M 231.1-1, Chapter 11, paragraph 6b. (For additional 
infomation,  see DOE 0 210.1, "PERFORMANCE INDICATORS AND' 
ANALYSIS OF OPERATIONS INFORMATION, o f  9-27-95.") Prepare a 
quarterly DOE Summary Performance Indicator report  . 

d. ads of Field Flements (Manaaers and Directors\. 
-National Environmental Pol icv Act ReDortinq i n  accordance 
w i t h  DOE M 231.1-1, Chapter I, paragraph 2. 
DOE 0 451 . 1, "NATIONAL ENVIRONMENTAL POLICY ACT COMPLIANCE 
PROGRAM.") Heads o f  a Field Organization. shall,  f o r  matters . 
under their Offices' purview: 

(See 

(a) Report annually on the progress-made i n  implementing, 
and the effect iveness  of,  any commitment f o r  
environmental impact mitigation that is essent ia l  t o  
render t h e  impact of a proposed action not s ign i f icant  
o r  that is made i n  a record of decision;.and 

(b) Prepare an annual National Environmental Pol icy Act 
p l  anni ng summary. 
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(2) Annual Si te  Environmental Reoorts i n  accordance w i t h  - 
.DOE M 231.1-1, Chapter, I,  paragraph 1. Field element' 
managers and directors  shall  prepare, on an annual basis,  'a 
summary of environmental data so as t o  characterize s i te  

. environmental management performance. 

e. Assistant Secretarv for Human Resources and Admini s t r a t i o n  i n  
accordance w i t h  DOE M 231.1-1, Chapter 11, paragraph 2a. Reports 
required by this Order which relate t o  work-related injuries, 
illnesses, property damage, vehicle damage,; work-hours and vehicle 
usage involving DOE Headquarters employees are t o  be prepared and 
submitted by the Office of the Assistant Secretary f o r  Human 
Resources and Admi n i  strati on . I 

6. REFERENCES. The following references describe additional sources of 
information tha t  may assist i n  the implementation .o f  t h i s  Order. 

a. DOE 3324,5B, RECORDS MANAGEMENT PROGRAM, of 1-12-95, es tabl ishes  
the DOE records management policy and program for managing 
records. 

-2. 

. b.. Tf i t le  29 CFR 1904, "Recording and Reporting Occupational Injuries 
Administration-standards f o r  recording and report ing occupational 
injuries and illnesses. 

Title '29 CFR 1960, "Basic Program Elements; f o r  Federal Employee . 
Occupational Safety and Health Programs and Re1 ated Matters, 
Subpart I , "Recordkeepi ng and Reporting Requfrements , " provides 
Occupational Safety and Health Standards for recording and 
reporting Federal employee occupational i n  juries . and i 11 nesses. 

- and Illnesses," provides Occupation'al Safety and Health 

d c. 

d. DOE 5700.2D, COST ESTIMATING, ANALYSIS, AND. STANDARDIZATION, 
of .6-12-92; establishes policy and respons ib i l i t i es  f o r  
developing, reviewing, and preparing cost estimates ; standardizing 
cdst estimating procedures; and improving c o s t  estimating and 
analytical techniques, cost  .data bases, cos t  and economic 
escal.ation models; and cost  estimating systems.. 

CONTACT. Office of Operating Experience' Analysis and Feedback (EH.-33), 

. 

7- 
301-903-8371. 

BY ORDER OF THE .SECRETARY OF ENERGY: 
1 

ARCHER L. DURHAM 
Assistant Secretary f o r  
Human Resources and Administration 
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CONTRACTOR REQUIREMENTS DOCUMENT. . I- 

ENVIRONMENT, SAFETY AND HEALTH REPORTING 

In the performance of this contract, the contractor is required t o  ensure that 
essential environment, safety and health information which is reliable and 
comprehensive is collected and made available efficiently to requesting 
organizations . 
The reports l isted below shal l  be filed i n  accordance w i t h  DOE M 231.1-1, 
ENVIRONMENT, SAFETY, AND HEALTH REPORTING MANUAL, which specifies i n  detail 
the reports that  shall be filed, the persons or  organizations responsible for  
filing the reports, the recipients of the reports, the format i n  which the 
reports shall be prepared, and the time schedules on which the reports-shall 
be filed. DOE M 231.1-1, is a mandatory part of this Contractor Requirements 
Document; Prdcedures, protocols, or other methods shall be developed. on a 
site-wide or faci l i ty  basis t o  meet the reporting ,requirements contained i n  
this Contractor Requirements Document and DOE M 231.1-1. 

1. Work-Re1 ated Fata  l i t ies .  muries.  a nd Illnesses DOF and Cont ractor? 
. h l o v e e  Occupat ional Safetv and Health (OSH) Pr oqrams i n  . accordance 

w i t h  DOE M 231.1-1, Chapter 11, paragraph 2b. (For additional 
information see DOE 0 440.1, WORKER PROTECTION MANAGEMENT FOR DOE 
FEDERAL AND CONTRACTOR EMPLOYEES, of 9-30-95 and.Title 29, Code of 
Federal Regulations (CFR) , Part 1904.) 

. .  

. a. Report recordable occupational. fatalities,:'injuries, and- illnesses' 
occurring among contractor employees arising o u t  of work performed 
a t  DOE-owned or -leased faci l i t ies  i n  accordance w i t h  

. DOE M 231.1-1, Chapter 11, paragraph 2b. 

b. Report occupational fatali t ies,  injuries, and illnesses occurring 
among subcontractors arising o u t  of DOE work-related activit ies i n  
accordance w i t h  DOE M 231.1-1, Chapter 11, paragraph 2d.. . 

2. Work-Related Da maqe or  Loss o f  ProDe ' r t v  and Vehicles i n  accordance w i t h  
DOE M 231.1-1, Chapter 11, paragraph 2c. Report estimated loss or '  
damage t o  DOE property o r  other property amounting t o  55,000 or  more, o r  
estimated costs of $5,000 or more f o r  cleaning (including 
decontamination) , renovating, replacing, or rehabilitating structures, 
equipment, o r  property. Estimated damage o f  $1.,000 or  more that 
involves Government-owned, -rented, or- -leased vehicles or privately 
owned. vehicles operated while on official business, shall be considered 
a "recordable case" and shal l  be reported. Excluded are commercial 
rental motor vehicles and private motor vehicles used for shor t  periods 
of time (1 t o  14 days) by employees on official travel status, and on 
which.mileage records are not  kept. The effective date o f  the revised 
reporting threshold for property and vehicle damages i n  this paragraph 
is 1-1-96. Prior t o  that date, the thresholds for reporting property 
and vehicle damages are t o  remain a t  $1,000 and $500, respectively, t o  
ensure a uniform reporting basis w i t h i n  each year. 
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3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

Work-Hours and Vehicle Usae  i n  accordance w i t h  DOElM 231.1-1, Chapter 
11, paragraph 2f .. Report. quarterly (on a calendar year basis)  t o t a l  
work-hours and vehicle usage by organization. t o  provide data  f o r  
normalizing DOE accident statistics. 

DOE Annual Est imated Prooertv Valuat *ion i n  accordance w i t h  
DOE M 231.1-1, Chapter 11, paragraph 2g. Report.annua1 (on a calendar 
year basis) estimates of proper ty ' ra lua t ion  by organization t o  provide 
data f o r  normalizing DOE accident statistics. 

Interim EXDOSU re Data Reportinq i n  accordance w i t h  DOE M 231.1-1, 
Chapter 111, paragraphs 1 and 3. (For additional information see 10 CFR 
835, "Occupational Radiation Protect ion.  ") . Report work-related. ionizing 
radiat ion exposure data per ta in ing  t o  an individual who v i s i t s  a DOE o r  
DOE contractor s i te  or  faci 1 i t y  t o  the Radi ation Records Repository, t o  
the indjvidual 's employer, and . t o  t h a t  individual. 

Annual Fxuosure Data ReDort i n q  i n  accordance w i t h  DOE M.231.1-1, Chapter 
I I I ,  paragraphs 2 and 3. 
"Occupational Radiation Pro te t t ion .  ") Report ionizing radtat ion 
exposure data  summaries t o  the Radiation .Records Repository for  each 

!OE ~'%.l-l, Chapter 111, paragraph 4.Uacdiological exposure da ta  
,pertaining t o  a v i s i t  t o  a DOE or  DOE'cOntractor site by an individual 
sha l l  be provided as a repor t  t o  that  individual.. 

-!i:':ar::raph 3. (For more information see DOE 0.420.1., "FACILITY 
SAFETY,. of 9-30-95.") Annually r e p o r t  fire damage t o  the DOE 'fire 
protection authority having j u r i s d i c t i o n -  by March 31, o f  the following 
calendar year. 

cess Tnmries a nd Illnesses- i n  accordance 
w i t h  WE M 231.1-1, Chapter 11, paragraph 4. Notify the Assistant . 
Secretary f o r  Environment, Safety and Health, through their f ie ld  
off ice ,  of suspected excesses o f  i l l n e s s e s  o r  injuries t h a t  require 
epidemiologic analyses. t o  d e t e h i n e  i f  the .excesses a re  work re1 ated. 

OSH Info rmati on i n  Suodort of Ea i demi 01 oct ical Studies Conducted by.. 
. 

paragraph 5. OSH information, upon request, shal l  be .provided - t o  
Centers f o r  Disease Control o f f i c i a l s  and s t a t e  health officials-and 
their contractors and grantees conducting epidemiological studies 

(For addi t ional  information see 10 CFR 835, 

monitored person. t 

adi ical ExDosure Reports . to  Indiv id  i n .  accordance w i  t h  

. 

1 mmarv'of Fire Damage i n  accordance w i t h  DOE M 231.1-1, Chapter 

idemioloatc Analyses' -- . .  

Exte rnal 0 rctanizations i n '  accordance w i t h  DOE M 231.1-1, Chapter 11, 

Ouarterlv P erformance Indicator  Data in.accordance w i t h  DOE t!l 231.1-1, 
Chapter 11, paragraph 6. Report quar te r ly  performance indicator  data  i n  
support of the EH DOE Performance Indicator  Program. (For additional 
information see DOE 0 210.1, "PERFORMANCE INDICATORS AND ANALYSIS OF 
OPERATIONS INFORMATION, of 9-27-95. ") 
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ORDER U.S.-: Depaltmene of- Energy: 
Washington, .DL 

. 

App-roved: 09-25-95 
Effective Date: 10-30-95 

OCCURRENCE REPORTING AND PROCESSING OF Review Date: 09-25-97 
OPERATIONS INFORMATION . 

Chg 1: 10-26-95 

1. OBJECTIVES. It is Department of Energy (DOE) policy to 
ensure that the Office of the Secret- and both-D0E"and 
DOE contractor line management? are kept' fully informed on a 
timely basis of events .that could adversely affect national 
security or the safeguards and security interests of DOE; ' 

the health and safety of the public or the workers: the 
.environment; the intended purpose of DOE facilities; or the 
credibiliw of the Department. The following objectives . 
are established in support o f  this policy. 

a. To establish and maintain a system for reporting 
operations information related to DOE-owned or - 
operated facilities and proqessing that information to' 
identify the root causes-OfWnusual, Off-Normal, and 
Emergency Occurrences and provide for appropriate. 
corrective action. 

. 

.. . 
b. To perform b e  following: 

(1) Timely identification, categorization, 
notification, and reporting to DOE management of 
reportaxe ~ccurrence~ at DOE-owned or -operated 
facilities. 

Review- of reportable occurrences;..to: assessthe 
signific-, root causes, generic implication8, 
and the need for corrective actions. 

T i m e l y  evaluation and implementation of 
appropriate corrective actions. 

Dissemination of Occurrence- Reports to DOE-. 
operations and facilities to prevent similar 
occurzences. 

Maintenance of a centfal DOE system fo r  
reporting, processing, and retrieving 
unclassified Occurrence Reports. 

I . .  (2 )  

(3) 

(4 )  

( 5 )  

Vertical l ine denotes change.. . 
DISTRIBUTION: ATED B - 
A1 1 Departmentdl Elements - !#I cco? Envi ronment , Safety 

and Health 

. I  
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2. 

3. 

4 .  

CANCELLATION. DOE 5000.3B, OCCURRENCE REPORTING AND 
PROCESSING OF OPERATIONS INFORMATION, of 1-19-93 is 
canceled. Cancellation of an Order does,not, by itself, 
modify or otherwise affect any contractual obligation to 
comply with such an Order. 
incorporated by reference in a contract shall remain in 
effect until the contract is modified to delete the 
reference to the requirements in the canceled Orders. 

Canceled.0rders that are 

APPLICABILITY. Except for the exclusions in paragraphs 3a, 
b, c, d, and e, this Order applies to all'DOE Elements and 
contractors operating, or operating on behalf of.DOE, one 
or more facilities (i.e., any equipment, structure, system, 
process, or activity that fulfills a specific purpose) as 
provided-by law and/or contract and. as implemented by the 
appropriate contracting officer. 
Government-owned, Government-operated facility at a DOE 
site or a Government-Pwned, contractor-operated facility at 
a DOE site. In addition, facility operators are required 
to-report occurrences resulting fgom activities performed 
by subcontractors in support of facility operation. The 
following are excluded from this.Order: 

A facility may be a 

a. Operations information for activities regulated by the 
Nuclear Regulatory Commission or a'State under an 
agreement with the Nuclear Regulatory Commission. 

Power Marketing Administrations' reporting of major 
electrical power outages, disturbances, and fuel 
shortages subject to the emergency power system 
reporting requirements prescribed in 10 CFR 205, 350 
through 354, "Report of Major glectric Utility Systems 
Emergencies. 

The Naval Nuclear Propulsion Program. 

Reporting required by other DOE Orders for normal 
record-keeping purposes.. 

agencies . 

' 

b. 

c. 

d. 

e. Routine reporting as required by external regulatory . , 

A Contractor Requirement Document is attached. 

REQUIREMENTS. 

DOE M 232 . 1-1, OCCURRENCE REPORTING AND PROCESSING' OF 
OPERATIONS INFORMATION, is required to implement this 
Order. 

a. Immediately following an occurrence;.DOE-owned or - 
ouerated facilitv staff and ouerators shall: 



3 DOE 0 232.1 
*9-25-95 

b. 

(1) ensure that appzopriate immediate response(s) are 
taken to stabilize or return the 
facility/operation to a safe condition; and 

identify and promptly notify the Facility Manager 
of abnormal events and conditions and record and 
archive appropriate information pe%aining to 
such occurrences. 

DeDartmental Elements and contractors responsible for 
DOE-owned or -operated facilities shall ensure a 
Facility Manager or Facility Manager Designee is 
available at all times to carry out the following 
requirements. 

(1) 

( 2 )  

Perform categorization of the event. . 
(a) If the event is categorized as an Emergency 

in accordance with, the DOE -5500 series 
Orders, thenmake the notification of the.. 
Emergency as required in the DOE 5500-series 
.Orders and prepare.the written Occurrence. 
Reports in accordance with . i 

.* 

this Order. 

.(b) If the event is not categqrized as an 
Emergency, then categorize the event as an 
Unusual or Off-Noma1 Occurrence as soon as 
practical but, in all cases, within 2 hours 
of identification. 

(c) If the. catego* is not clearor. t h e  
occurrence exceeds the threshold of more 
than one criteria, .the occurrence shall be 
categorized at the h&gher level being.. 
considered. 
defective item,'haterial, or service,. 
normally reportable as an Off Normal 
Occurrence, that caused the reduction of 
safety margin below that prescribed in the 
authorization basis,  would be reported as an 
Unusual Occurrence. 

As' an example, discovery.of a 

(d) The occurrence category shall either be 
elevated, maintained, or.lowered as 
information is made available. 

(2') Notify the DOE Facility Representative and the HQ 
Emergency Operations Center (HQ EOC) of an 
Unusual Occurrence as soon as practical but, in 
all cases, within 2 hours of categorization. 
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( 3 )  

(4) 

( 5 )  

( 7 )  

(a) I9 an Off-Normal Occurrence is upgraded to 
an Unusual Occurrence, the Facility Manager 
shall notify the HQ EOC that an existing 
occurrence.has been upgraded and pkovide the 
HQ EOC with the Occurrence Report number. 
The HQ EOC will make any required internal 
DOE HQ notifications. 

Follow-up notifications shall be made to DOE 
for any further degradation in the level of 
safety of the facility or other worsening 
conditions subsequent to the previous 
notification, including upgrading to an 
Emergency in accordance with DOE 5500 series 
Orders . 

Prepare and submit a Notification Report as.. soon 
as practical but, in-all cases, before the.close 
of the next business clay from the time of 
categorization (not to exceed 80 hours). 

Prepare and submit an Update Report when 
significant and new information is available or 
upon request of DOE. 

Document'any changes in categorization in an 
Update Report and submit before the close of the 
next business day from the time o f  
recategorization (not to exceed 80 hours). 

Prepare and submit a Final Report to the DOE 
Facility Representative when .the root cause of 
the occurrence has been analyzed, corrective 
actions determined and scheduled, 
learned identified. Submit the.-Final. Repa* a8 
soon as possible, but no later than 45 calendar 
days after initial categorlzation. 

If the required analysis cannot.be completed 
within 45 calendar days, submit an Update Report 
within the 45 days and include a detailed 
explanation-of the delay and an.estimated date 
for submittal of the Final.Report. 

and lessons 

If the Final Report was rejected by either the 
Facility Representative or Program Manager, 
prepare and resubmit the revised Final Report 
within 21 calendar days of disapproval. 
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(. c. 

d. 

Departmental Elements and contractors at facilities 
shall do the following: 

(1) Develop or revise implementing procedures for the 
Occurrence Reporting Program- at their facility to 
ensure appropriate categorization, notification, 
reporting, and investigating of events and/or 
conditions. 

On the effective date of this Order, all 
reporting requirements of this Order shall 
be implemented except for the submittal and 
approval of the site implementing 
procedures. 

(b) Implementation procedures shall be submitted 
for approval to the respective DOE 
Secretarial Office within 4 months after - 
approval .of this qrder. 

(c) Implementation procedures submitted by the 
contractor or facility operator shall be 
considered automatically approved 2 months 
after submittal, if they.are not 
deliberately approved or rejected by DOE 
prior to the automatic approval. 

(d) Pending approval of new or modified 
implementing procedures, the procedures. 
approved and in effect as of the effective 
date of this Order may be used. 

Retain all supporting information pertaining to 
each Occurrence Report (e.g., graphs, analyses) 
in accordance with DOE 1324,5B, RECORDS 
MANAGEMEMl PROGRAM. 

(3) Collect and disseminate to their personnel the 
lessons learned' from the facility's- respective 
occurrences and the operations information 
obtained from other similar DOE facilities. 

The DOE Facilitv Representative or Desianee shall be 
available at all times to do the following: 

(1) 

(2) 

Notify the appropriate head of the Field Element 
of reportable occurrences. 

Monitor the Facility Manager.'s evaluation of the 
occurrence to ensure acceptability of root cause 
determinations, generic implications, and 
corrective action(s3 implementation-and closeout, 
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f. 

( 3 )  

( 4 )  

( 5 )  

Approve or reject the Final Reportwithin 10 
calendar days of receipt and forward to the 
Program Manager for approval. 

If the Final Report is not approved, return the 
report to the Facility Manager with a written 
explanation. 

Interact with the contractor and Field Element 
oversight organizations as necessary and inform 
and advise their respective management of their 
findings . 
Elevate any unresolved issues regarding actions 
or determinations on a reportable occurrence to 
the Program Manager for resolution and direction. - .  

The DOE Proqram Manager or Desiunee shall do the 
following: . r  

( 3 )  

( 4 )  

Notify the cognizant Secretarial Officer of all 
Unusual Occurrences. 

Monitor the Facility Manager's and Facility 
Representative's evaluation of .the occurrencelto. 
ensure acceptability of 'root cause 
determinations, generic implications, and 
corrective action(s) implementation and closeout.- 

Review-and approve or reject the Final RepozZ 
within 14 calendar days of receipt from the- 
Facility Representative. - 
If the Final Report is not approved, return the 
report to the Facility Manager with a written 
explanation. 

Interact with the Facility Representative and HQ 
oversight organizations as necessary and inform 
and advise their respective management of their 
findings . 
Elevate any unresolved issues regarding actions 
or determinations on a reportable occurrence to 
the Secretarial Officer and,. if necessary, the 
Secretary for resolution and direction. 

The DOE HQ Emergency Operations Center shall notify 
the Program Manager of all Unusual Occurrences. 
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The following guidelines and Section 8-of the 
Occurrence Reporting Manual shall be used to develop 
criteria to categorize reportable occurrences. 

(1) Emerffencfes. Emergencies are defined in the DOE 
550.0 series of Orders. Emergency Occurrences are 
the most serious occurrences and require an 
increased alert status .for on-site personnel and, 
in specified’cases, for off-site authorities. 
The detailed initial notification requirements, 
definitions, criteria, and.classifications of 
emergencies and appropriate responses are 
provided in the DOE 5500 series of Orders. 
Written Occurrence Reports shall be completed in 
accordance with this Order. 

(2) Unusual Occurrences. An Unusual Occurrence is a 
non-emergency occurrence that exceeds the Off- 
Normal Occurrence threrjrhold criteria, is related. 
to safety, environment, health, security, or- 
operations, and requires immediate notification 
to DOE. The .types of occurrences that are- to: be 
categorized as Unusual Occurrences are those that 
result in any of the following: 

(a) Release of radioactive or hazardous 
materials above limits established in 
Federal permits, Federal regulations, or DOE 
standards. - 

(b) Violation of safety, environmental, or 
health requirements defined in Federal 
permits, Federal regulations, or DOE 
standards. 

(c) Significant internal o r  external threats to 
safety, environmental, or health protection, 
or to the ability of a facility to operate. 

(d) Significant degradation in the operation, 
maintenance, or performance of safety class 
structures, systems, or components or of 
environmental, safety, security, or health 
conditions. 

(e) Fatalities or significant injuries. 

(f) Significant exposures to hazardous or 
radioactive. materials. 

(9) Off-site or on-site contamination-thaedoes 
not meet the emergency-:criteria-defined in 
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( 0  . .  

(P 

the DOE 5500 series of Orders but is in 
excess of regulatory limits. 

Failure of environmental monitoring 
equipment necessary to demonstrate 
compliance. 

Failure of safety class stmctures, systems, 
or components reducing the capability below 
a minimum required safety function or 
resulting in significant delay or cost in 
operations. 

Actuation of emergency systems, except under 
approved testing. 

Reduction of the safety margin below that 
prescribed in the authorization basis of a 
facility or proceps (including violations 
and noncompliances of Technical Safety 
Requirements, Operational Safety 
Requirements, Technical Specifications, of 
other authorization basis documents). 

Determination of an actual Unreviewed Safety 
Question which.reveals a currently existing 
inadequacy in the approved’authorization 
basis . 
Violation of DOE safety or environmental 
requirements, or the loss-of control or 
release of radioactive material above . 
allowable limits. 

Release.of a hazardous substance or material 
that exceeds a reportable quantity and is 

’ not Federally permitted. - 

Failure or significant- degradation of 
administrative controls which are required 
to ensure safety, security, environment, or 
health protection. 

Theft/diversion/intentional destruction of 
Government assets and the identification of 
significant criminal activities. 

(9) A significant fire or explosion at a DOE 
facility or caused by DOE operations. 
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. .. (r) A potentially significant concern by the 
press or general population or possible 
damage to the credibility of the Department. 

A significant nuclear explosive occurrence 
. at DOE-owned-or -operated facilities or 
' during onsite or offsite nuclear explosive 
transportation. - 

(3) Off-Normal Occurrences. Off-Normal Occurrences 
are abnormal or unplanned events or conditions 
that adversely affect, potentially affect, or are 
indicative of degradation in the safety, 
safeguards and security, environmental or health 
protection, performance or operation of a 
facility. 
be categorized as Off-Normal Occurrences are 
those that result in any of the following: 

(8) 

The types of occurrences that are to 

Release of radioackive or hazardous 
materials below limits established by 
Federal permits, Federal regulations or DOE' 
standards,* but that .must be reported in 
writing to State or local agencies in other-. 
than routine periodic reports. 

Internal or external threats (including, but 
not limited to, safeguards and security) to 
safety, security, environmental or health 
protection, or the ability'of a facility to 
operate . 
Degradation of environmental, safety, 
security, or health conditions; 

Serious personnel in jury or significant lost- 
workdays. 

Personnel contamination, assimilatien, or 
exposure . 
Off-site or on-site contamination of 
hazardous or radioactive materials in excess. 
of administrative 1imits.but within 
regulatory limits . 
Degradation of environmental monitoring 
equipment necessqry to demonstrate 
compliance. 

Violation of safety, environmental, or 
health administrative limits. 
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(i) Operational procedural violat-ions, including 
maintenance and administrative procedures, 
which have the potential to impact the 
safety, security, environmental or health 
performance or operation of a facility. 

(j) Dlscovery of a condition that'leads the 
Facility Manager to limit facility 
operations due to the identification of a 
potentAa1 degradation of the authorization 
basis of a facilfty or process. 

Discovery of a potential Unreviewed Safety. 
Question that could'affect the present or 
future operation of the facility. 

(k) 

(1) Identification of actual or potential 
defective items, materials, or services, 
including defectsfAdentified by 
subcontractors and suppliers, that could 
impose a substantial safety hazard. 

(m) 

(n) 

Unanticipated significant delay or cost in 

Loss or damage to' property caused by DOE 

property. 

. achieving programmatic objectives. 

- operations or loss or damage to DOE 

( 0 )  Violation of a nuclear explosive standard or 
rule, or training related occurrences 
indicative .of a hazard to a nuclear 
explosive. 

5 .  RESPONSIBILITIES. 

a. Assistant Secretarv for Environment. Saf.etv and Health 
(EH-11. 

(1) Develop, promulgate, and maintain policies to 
implement and sus.tain.an effective Occurrence 
Reporting Program.. 

( 2 )  Provide formal Departmental interpretation of the 
requirements of. this Order. 

(3) Develop, promulgate, and maintain guidance . 
materials, and conduct workshops, as necessary, 
for implementing the requirements of this Order. 

1.. . . 
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.. (4) Monitor reports relative to reporting activities 
at DOE facilities to assess implementation of 
this Order to identify needed improvements. 

( 5 )  Monitor and audit implementation of this Order 
related to the Office of Environment, Safety and . 
Health functional areas of responsibility. 

b. Secretarial. Officers . 
(1) Delegate responsibilities and authority for 

implementing this Order, to include designation 
of Program Managers. 

Review and approve the Facility/Site 
Implementation Procedure after coordination with 
the Office-of-Environment, Safety and Health. 

- (3) Establish agreements with Heads of Field Elements 
to ensure support to ttie DOE Facility 
Representative and Program Manager(s) in 
accordance with -this Order. 

( 2 )  

- 

(4) Review Occurrence Reports and.identify 
circumstances that are indicative of 
deteriorating or.poor program performance in 
their respective areas of authority. 

( 5 )  If deemed appropriate, delegate authority for 
approval of Final. ‘*Off -Normal”  Occurrence- Reports 
from the cognizant Program- Manage to t h e  
cognizant DOE Facility Representative. 

(6) If deemed necessary, formally request the 
Secretary of Energy to grant an exemption to the 
’reporting requirements of this Order., after 
obtaining concurrence front the Office of 
Environment, Safety and Health. The Secretarial 
Officer may grant temporary exemptions to the 
reporting requiremehts of this Order, up to 1 
year in duration. 
temporary exemption, the Office of Environment, 
Safety and Health should be notified. 

Director, Offi’ce of Emeraencv Manaqement (NN-60i. 
Ensure that the Emergency Operations Center is 
prepared to receive and record incoming initial 
-notifications of Unusual Occurrences and disseminate 
these reports to appropriate Headquarters 
organizations. 

Prior to approval of the 

c. 
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. d. Heads of Field Elements. 

. *  

Ensure that agreements are established with 
responsible Secretarial Officers on the working 
relationship between the Secretarial Officer and 
the:Field Element for the purpose of carrying out. 
the requirements of this Order. 

Assess the contractor's capability and 
performance in carrying out the requirements of 
this Order, in accordance with established 
agreements with the responsible Secretarial 
Officers . 
Provide technical support as necessary to DOE 
Facility Representatives in responding to any 
reportable occurrence, in accordance with 
established agreements with the responsible 
Secretarial *Officers. !t 

* 

Designate and direct DOE'Facility Representatives 
and Designees to fulfill the responsibilities 
required by this Order. 

e. Prouram Manacrers (in addition to other requirements 
prescribed.by this Order). 

( 4 )  

Review activities relating to reportable 
occurrences, including reporting and development 
of programs-and procedures. 

Ensure that a System for prompt notification and 
categorization of reportable occurrences hasbeen 
established for their DOE programs and f o r  
facilities under their cognizance. 

Ensure that the Headquarters Emergency Operations 
Center is informed of how the Program Manager or 
Designees can be reached at all times. 

Ensure that lessons learned and generic or 
programmatic implications are- identified and 
elevated to the Secretarial Officer for 
appropriate action. 

Ensure that actions are taken to minimize.or 
prevent recurrence. 

Review and assess reportable occurrence 
information from facilities under.their 
cognizance to assess significance,- r o o t  cause, 
generic implications, and the-need. for-correctfve 

' 
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f. 

( 7 )  

action, and to ensure that DOE and-contractor 
staff involved in these operations perform the 
related functions. 

Ensure that Occurrence Reports and operations 
information from other organizations are 
disseminated to appropriate DOE and contractor 
activities within their cognizance, are reviewed 
for generic implications, and are used to improve 
operations. 

Ensure that Occurrence Reports are prepared 'and 
transmitted in accordance with DOE security 
requirements. 

DOE Facilitv ReDresentatives (in addition to other 
requirements prescribed in this Order). 

(3) 

( 4 )  

( 5 )  

( 7 )  

Snsure that facility peponnel under their 
Cognizance prepare and promulgate procedures for 
notification and reporting that are compatible 
with and serve the policies of this Order. 

Actively monitor day-to-day operations and 
performance of facilities/activities under their 
cognizance. 

Ensure that lessons-learned and generic or 
programmatic implications are identified and 
elevaked to the Head of the Field Element for 
appropriate action. 

Ensure that' facility personnel act to minimize o r  
prevent recurrence. 

Review and assess reportable occurrence 
information from facilities under their 
cognizance to assess significance, root causes, 
generic implications, and the need f o r  corrective 
actions, and to ensure that contractor staff 
involved in these operations perform the related 
functions. 

Ensure that Occurrence Reports and operations 
information from other organizations are 
disseminated to appropriate contractor activities 
within their cognizance, are reviewed for generic 
implications, and are used to improve operations. 

Ensure that Occurrence Reports are prepared and 
transmitted in accordance. with. DOE- security- 
requizements . 
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6 .  .. CONTACT. The contact for this Order is Eugenia Boyle, . I 

0ffice.of Nuclear and Facility Safety, at Internet address 
Eugenia.Boyle@HQ.DOE.GOV or (301) 903-3393. 

BY ORDER OF THE SECRETARY OF ENERGY: 

ARCHER L. DURHAM 
Assistant Secretary fo r  
Human Resources and Administration 

. . .. . _ .  , ._ . . _... . 

mailto:Eugenia.Boyle@HQ.DOE.GOV
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Attachment 1 
Page 1 (and 2) 

CONTRACTOR REQUIREMENTS DOCUMENT 
.* Occurrence Renorti ncr and Processi nQ of Operations Information 

In the performance of this contract, the contractor is required t o  establish , 

an Occurrence Reporting Program for the timely identification, 
categorization, notification, and reporting of operations information related 
t o  DOE-owned o r  operated faci l i t ies  and for  the processing of that 
information t o  ident i fy  the root  cause, provide for appropri ate corrective 
actions, and prevent similar occurrences through the identification of good 
practices and lessons learned. The facil  i ty-specific Occurrence Reporting 
Program shall be developed i n  accordance w i t h  DOE M 232.14, OCCURRENCE 
REPORTING AND PROCESSING OF OPERATIONS INFORMATION. 

In support  of t h i s  requirement, the contractor is required t o  develop o r  
revise implementing procedures for DOE approval w i t h i n  4 months after 
approval of DOE 0 232.1, OCCURRENCE REPORTING AND PROCESSING OF OPERATIONS' 
INFORMATION, o r  the incorporation .of this Contractor Requirements Document 
i n t o  the contract. Since all'reporting requirements of t h i s  Order are t o  be 
implemented on the effective date of DOE 0 23p.1, .procedures previously 
approved k n d  i n  effect may be used pending approval of the new or  modified 
implementing procedures . Implementation procedures submitted by the 
contractor o r  faci l i ty-  operator shall  be considered automatically approved 2 
months after submittal, if  they are not deliberately approved or rejected by 
DOE. 

. 





SUBJECT:. TRAIN1 NG . .  

- ORDER 

.. 

, 

. a. 

b. 

C. 

Assign responsibilities and provide requirements. for establishing, 
implementin , documenting and eval uating .training programs for 
Federal emp 9 oyees. 
Comnit to the continuing development of employees to ensure 

lity. perfa-..frorP a .technically coplpetent, versatile, and 
K e r s e  work force. 
Estab! ish the requirements for the training and qualification of 
tedmical employees: and w a g e r s  whose sition re uires. th- .to. provide managwnt direction or oversig go t that cou B d impact the 
safe operation of a defense nuclear facility. 

2, cANcELLAT_IoN DOE 3410.1B, TRAINING,, Of 2-29-88.. 

1 i itv This Order is applicable. to Department of Energy . 
. .  

a. . 
ees. Clarification of the a plicability of the . specific requ i reprents is included within tRe chapters. 

tioE. .If ap licable, speciftc exernptfons can be fowrd fm 
o t  eorrb s sctraptws. 

C. qraq. will, in accordance 
ies assigned b Executive I 

utorily prescribed by 42 Unit@ Sta r es Code 7158, 
Order B or activities under 

re consistency throughout the Joint 
f Energy organizatton o f  Naval Nuclear 

all olicy and practices 

- .  4. -0  

'a. Specific re uirements are contained withjn the chapters of this' ' 

(1) 
. (2) 

Order as f o  B lows: 
Chapter I - Requirements for the Administration of'Training . 
Chapter I1 - Requirements for the Technical Qualification 
Program 

(3) Chapter Iff - Requirements for the Conduct o f  Technical 
. Training 

(4) Chapter IV - Requirements for Academic Degree-Training . . 

(5) Chapter V - Requirements for Retraining 
ptscBIBuNI#."c 
All Departmen&? ETementS 

IIliTi&TEEEY: - 
offite- o f  Wessionaf  an& Teci 
nical Training and Developmen 
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b. The following documents shall be followed for the imp7ementation 
of t h i s  Order: 
(1) 

(2) 

-(3) 

. . (4) 

5 United States Code 4103 et. seq., which grants the 
authority t o  operate training programs. 
5 Code -of Federal Regulations, Part 410 et. seq. which 
contains the Office of Personnel Management regulations on 
the conduct of .training programs. 
Executive 'Order 11348, which provides training goals and 
practices. . 

Executive Order 11478, which o u t l i n e s  provisions on equal 
opportunity i n  training programs. . .  

5. -1E& . .  
a. mistant $ ecret a w  f o r  Human Resources and Administration shall : 

(13 Establish Depa-t..of h e  training policy and rovide 
resources t o  ensure the esta %r ishment .and managemen e of 

educational programs. for Federa B and contract employees. 

Department-wide. training and human resource development 

fac i l i t a te  technical training, ual ification and:. 

progr-. .. . 
- (2') .Appoint a Technical Personnel Program Coordinatorto- . . -  

GoaniTant Secretarial Officers and Heads of Field Element& shall : b. 

(3) 

(4) 

(5) 

(7) 

Ensure that-  individual development plans, a m a l  training. plans, amt out-year training plans ,are developed and 
lepplemmmdo 
Provide sufficient resources for training programs t a  'ensure 
the development of a technically competent, diverse work 
force. 
Provide content expert'fse su port t o  ensure the adequacy and. 

Implement training and ual if1,cation programs for personnel 
technical activit ies that could impact the safe operation of 
a defense nuclear facility, as indicated i n  Chapters 11 and. 
I11 of t h i s  Order. 
Implement performance appraisal requirements that .reflect . supevisory and employes accountabi 1 i t y  for trainrng and 
qualification. 
Consistent. w i t h . t h e  cr i ter ia  i n  Chapter I determine whether 
t o  waive, in-whole or  i n  part, any r igh t  t o  recover non- 
salary training expenses under a continued service 
agreement. 

accurac of training that re 0 ates t o  assigned area of 
respons T bili ty.  . 
who provide mana ement a irectton or oversight of contractor 

. -  

I _- 

I 

\ 

Serve as the management sponsor for ap 1 icable functional area qualification standards as indica e ed i n  Chapter 11. 
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C. 

d. 

e. 

(8) Ensure t h a t  self-assessments of the effectiveness o f  
training programs are conducted every 3 years. 

Director o f  Train i n s  and Huma n Resource Devel ament shal 'I..: 
Develop and issue De artment standards, procedures and 
qual ificatfon activities. 
Coordinate the development, implementation and maintenance 
of t f re :DqmrbmVs tnining- ard.dwelopleent..strat99ic..plan, 
Coordinate-the developnient and revision of training an'd. 
ualiftcatian. programs for personnel who provide mana ement 

facility, asyndicated i n  chapters 11 and I11 of this Order. 
Promote partnerships t o  achieve trainjng and .deve!o ment- 
management, and jointly sponsored training activities. 
Promote the effective sharin .and use of De artment 
progrm- 

guidelines that rela B e. t o  employee training, development and 

Iirection or- oversi h t  of contractor tectntical acttvi a tes . 
that could i act t i! e safe operation of a defense nuclear 

goals through. collaborative efforts, joint  financia P 

facil l t ies,  new learning tec ! nologies, and e raining. 
. .  

' serve as the -'s liatson w i t h .  other governmint 
agencies. when necessa complete agreements uittruther 
overytent agencies for% use of .  training programs and 

facil ittes.. . 

appointed b , Cognizant Secretarial. Officers and . T . .  
a gz%i!! !i!$eRemnts, as e ther a f u l l  t imeor  part time 

assignment, shall :. 
Promote and faci l i ta te  the use . o f  a systems approach for 
qualification. and trajning activities. 
Coordlnate the development and'-administration of the. annual training plans, out-year training plans and training . 
budgets . 
Coordinate the implementation o f  training .and ual ification 

impact the-safe o eration o f  a defense-nuclear facility; as  
p rogrqs  for personnel who rovide management a irection o r  
oversight of contractor' tec 1 nical activit ies that  could 
indicated i n  chap ! ers I1 and I11 o f  t h i s  Order. 
Provide assistance t o  employees. and supervisors t o  
facil i tate the develo ment, review.and implementation of 

Coordinate and develop .local training pol i cies and 
procedures , as appl icabl e . 
individual devel opmen e pl ans . 
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Work with each staff member to achieve .mutual understanding 
o f  job competencies, job training, , and -career development 
opportunities .and requirements, 
Document training and development activities in the 
individual devel opment pl an . 
Ensure that emplo ees enterin a new position have a new or 
individual develo ment plans for all employees are reviewed 

Ensure %plementation of individual development plan . 
activities, approve individual training requests, establish 

Ensure .that on-the-job orientation and training is provided 
to employees neu to..the organization. 
Monitor and assess employee progress toward co~~pl eti on. o f  
.assigned qualification activities, as applicable. 

revised individua Z developmen a plan within 60 days, and that 
and updated annua P ly; 

L.tnim&I.- bt?:-opptied. :fa.*their:job:. re-trainin expectations and discuss with trainees how 

9.  ID^ ovees shall : r '  

(1) . Work with their inmediate su ervisors to identify training and development activities tiat foster imnediate and qong- 
range erformance objectives, and coordinate with 

. development plan. . 

Successfully coprplete assigned. training, development 
irAucatton; mt- qua~tficttiorr activtttes & . q ' t y  w t t ~  
conttnaed service agreements. . 

ersonnel .on the effectiveness and. relevance of train 
Provide objective feedback t o  supervisors and trainin 

to maintain training and qual i.fication records current, 

superv 0 sors to document those activities in the individual. 
(2) 

(3)' 
. Frovide. training documentation to TraininglPersonnel 

6. Questions concerning this Order may be referred to the 
. Eg!!fE6ffice o f  Trainin and H m n  Resources Developnpnt, HR-2, 
Thomas W. Evans, (202) 275-7717. 

BY ORDER OF THE SECRETARY OF ENERGY: .. 
* .  

ARCHER L. DURHAM 
Human Resources and Administration ' 

. Assistant Secretary for 
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. 
CHAPTER I 

ADHINISTRATION OF TRAINING: 
NING: PRO6RAM COUPONFNTS; . .  .. 1. 

a. P annin The Department’s s t r a t e g i c  plan includes a descr ipt ion . 
M o a l s  and strate ies for developing and maintaining a 
competent work force. ?he implementation o f  such strategies . 
‘.requires a planning process based on the following: 

(1) 
- .  

Jndi vidual Devel opment P1 an$ . 
(a) Individual development plans are required within 60 

days of an employee jo in ing  the Deparfment o r  I 

transferring to. a. n u  position, and shall be revieued 
and updated annuaft$ 
Individual development plans are not required f o r  
temporary employees and -others-fFom whom; b t h e  
would result i n  minimal benefit t o  the Department. 
Supervisors and managers sha l l  i n i t i a t e  and ir@lement 
individual development plans through discussions. w i t h  
individual employees regarding job  requirements and 

* the. competencies required t o  successfully meet these 
requirements. 

h i a n  t c ~  estahli $“t the employee‘s t ra in ing ,  , 
development, and. qua’lfffcatiun needs based mther. 

1 

. .  
(b) 

nature 0.f. their posi t ion,  t r a in ing  and deve T opment 

(c) 

(d) The individwl develo plan.shal1 provide a .  

Department and organization goals, object ives ,  
and mission. 

position (if applicable) . 
goals 

* 2 Technical’ quaHfica t ion  standards f o r  the’ 

3 ’ Employee’s #ersonal and professional development 

Annual m l l n m q  Plm. (2) 
. .  \ 

(a) Departmental Elements shall develop and maintain 
annual training plans. Th i s  plan is the mana ement 
document f o r  t r a in ing  and develo ment a c t i v i t  es f o r  
Head of the Departmental Element. 
Annual Training Plans shall: 

1 

7 the. current fiscal year, and sha f 1 be approved by the, 

technica T qual i f ica t ion  documents, o r  o ther ’  
. be based i n  part upon.the information contained 

i n  emplo ee individual development. pl  ans, 
t ra in ing  plans. 

1-1 
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(3) 

. .  

b. 

- 

. c, 
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1 - 2 define .objectives and set priorities' for the I 

organization's training program, identify the 
.estimated number .of employees t o  be trained, 
. types and sources of training, resource 
requirements, and. eval uati on processes 

(c) The Office of Trainin and Human Resources Development ' 
. 

shall establish guide 9 ines for the format and content 
of the plan, 
Organizations shall submit information from the 
approved annual training plans t o  the Office of 
Training.. and Human Resources Development as requested . 

Out-Year Trainina Plan. A plan covering a t  feast two 
additWaL years. shall .be- included with the annual training 
plan and integrated with-  mu1 ti'-year budget -prugectfmto- .  
provide a best estimate of training requirements and 
resources, The out-year training plan does not require the 
same level of detail- a s  t h e  annual training plan. . 

(d) 

. 

&nplementattw. The 'mor elements of employee training include 
orientation, general training, performance. development and career 
development , r 

Qrientation. Training that  a77 employees Fecejve upon-entry 
i n t o  the De artment, or. into a new posit ion i n  a different 

. Taining-that applies t o  employees MMin Z-ATm&?T; Eney  or an organizational u n i t  o f  the . mts =?&e- amassttdl as qua l  employtmnt 
m y ,  ethics, - and general employee train+ 
nuclear facildties. Departmental management esta 1 ishes . 
general training requirements. . 

. 
- Departments ! Element. . .  

T far 

erformance Devel obmn .. Trainin that supports the 
Ccquisition or improve&nt of mrr -re1 ated xompetencJes and 
skills. These rnay.be legally or pos i t i on  required and 
include administrative, technical , and managerial skills. 
Career Deve7mnen , . Training and development activit ies 
that  support c a r e s  growth and help t o  achieve an optimal 

(3)' 

(4) 
match of individual and Departmental meeds. - 

valuation. Departmental : Elernents shall perform sel f-assessments if training and development programs t o  determine how well they 
meet short and long range needs. These assessments shall be 
conducted every 3 years i n  accordance wi th  local policy and 
procedures . Sel f-assessments shall address the fo l l  owing: 

( 1 )  The extent to  which training.pro rams are achieving the 
organizational plans and strategies. . objectives stated i n  the annual a raining plans and other 
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2. 

The effectiveness of training i n  providing employees w i t h  
skills and knowledge that. can be used i n  the work place. 

(3) The effective and economic use o f  training resources. 
JRAINING LO6fSTICS.' 
a. ' Selec t i o n  o f  Trainees. 

Merit promotion .procedures shall be used when the training: 

(a) 
(b) 

is part o f  an authorized training agreement; 
is part o f  a program that includes promotions or 
reassignments t o  another occupational j o b  series, when 
.cmpetititm has-uat occu~txd .at -an earlier stage; or, 

(c) 

The Secretary shall approve training for  Presidential ' 

appointees, and the Office of Personnel Management shall 
approve training for the Secretary. 

is required before an employee may be considered for a 
promtian. 

(2) 

- 
b. Source o f  Traininq. 

(1) Individuals or o anizations w i t h  a possible conflict.of 
activities shall not be selected as  a source of training. 
interest that wou 7 d be detrimental t o  the training 

(2) T ~ W  secretary UIDCur iithesalection of a training 
: source imrofving the White House, the offfce of hagerrrsnt 

and Budget, or the Congress. 

(3) The Assistant Secretary for Policy shall approve any 
ttlaining involving foreign travel .. 

3. FINANCIAL. 
a.. rainins 8u d@. Departmental Elements -shall develop an annual 

$raining budget based on rojected activities and cost estimates 
as reflected in.the annua P training plan. 

b. .Payment ,of'Trainina WenseE. - 
-(I) In determiningwhether t o  pay trainin ex enses, griority 

training -plan as follows: 
shall be given t o  the objectives esta % E  l is  ed i n  t e annual 

Training that is required by law or  regulation; 
Performance. development training; and 
Career management and devel opment training . 
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(2) Payment of the following expenses shall not be authorized as - 
part of the cost associated w i t h  training: 
(a) Premium pay for e loyees w h i l e . i n  training; unless 

the employee noma ly. receives premium pa or the. . 
payment of premium pay reduces the overal cost o f  the 
training . T 7 

(b) Fees required for awemployee t o  take professional 
examination preparatory course may be paid if the. 
course is provided as training. 
Costs or fees imposed by an educational institution 
for the sole purpose of granting a degree; unless it. 
is.. rovided-tn..rel.ieve.. reUlui,tment. and. retention . 

federal Regulations 410 and Chapter I V  of this Order 
are oret. 
Membership fees that  are.not a condition of enrolling, 
or participating, i~ training. . 

- certification or license examinations. Fees for  an 

(c) 

. ro g lems, and a7l"hf"the provisions O f " 5  Code' o f ' '  . 

(d.) 

- (e) Retroactive approvalr of any training expense that  
requires a continuous service ob1 igation: 

(3) Emplo ees on training assi nments shall be reimbursed for 
Department policy. 

, trave. T i n  accordance wi th  f ederal travel regulations and 

more hours duration s i all be formally a proved and.authorized 

PO P icies and/or pyocedures. 

-. 

4b b- - 
a. Requests t o  attend Oe artmenttsponsoredhr4ning programs of 8 or 

based on a review.of the necessity of t e trai'ning, avai labi l i ty .  
.of funds, and current internal and external requirements, ' 
De artmental Elements shall establish approval and authorizatjon . 

Data from the request shall be entered into the training 
information system and DOE Form 3410.4 generated i n  accordance 

Employees approved for acadGic courses shall be required. t o  
register for credit if i t  is 'given. . The Department- shalt not pay 
for.smployees t o  enroll i n  a course on an audit basis when credft 
is given for  the course. 
Employees shall. be advised o f  the action taken on their-training 
requests p r io r  t o  course registration dates . Empl oyees enrol 1 i ng 
in,  or ,registerin for, courses wi thou t  the r ior  .authorization of 
and other course costs. 

1 

b. 

w i t h  local requirements. . .  . .  
c. 

d. 

the authorizing o 8 ficial may be personally o 1 ligated for tuit ion 

', 



DOE 0 360.1 
f 5-31-95 

a. 
. .  

b. 

C. 

c 

d.. 

1-5 . 

Employees shall ,. upon completion of training courses provided a t  
Government expense, forward a copy of their  grade notification 
and/or other evidence of satisfactory course completion, t o  the 
servicing training or  personnel office for entry i n  their official  
training record or personnel folder. 

. 

Employees shall attend a t  least  80 percent of the program or 
course sessions and satisfactorily complete course activit ies,  i n  
courses where grades or other scores indicating successful 
completion of the courses are not  given;. . 

If an employee requests permission t o  withdraw.from a program or 
course,. or if the supervisor f inds i t  necessary t o  request the 
emptoyee to-wi.thd\taw,..a-~andrtre from. the. employee's imnediate 
su ervisor describing the circumstances o f  the withdrawal' ShaTT' be- 
in.  a case where the supervisor hds.requested the employee withdraw 
for ,reasons beneffting the organitatfon rather than- the employee, 
a determination shall, be made by the authorizing. official  that  
repayment of any direct costs incurred is required by t h e  
employee. The employee shall bg notified-of t h e  decision of. the 
authorizing ,official . 

/ 

su &n i t ted t o  the servicing training:or personnel office. Except 

Employees who do not successfully complete undergraduate or 
raduate courses (i .e., rade. of "C" for undergraduate courses and 

'8" for raduate courses! shall be required t o  pay the overnment . 

my-be considered by the authorizing~afffcfal upan receipt.of 
witten justification fropr .the emplqyee- and their supervisor. 

for any ? uition and/or related course costs incurred. !x ceptions 

6, TO COHTINUE I N  SFRVICE AFTER TWININ& 
tablishina Continued Service Aareements. . .  a, 

A continued Service agreement shall be required f o r  each 
training activity which exceeds 160 hours.. However, 
Cognizant Secretarial Officers .and Heads o f  Field Elements . 
may require agreements t o  continue in-service for. other 
training instances or programs, if applied equitably t o  a l l  
individual participants. 
A continued service agreement shall no t  be required.for the, 
fol  1 owing : 

(a) work assignments for which one of the objectives is t o  
develop or assess employee competency 1 eve1 s; 

(b) coaching, mentoring, on-the-job, o r  similar training; 
(c) correspondence courses completed as part-time training;. I 

' 

a 
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b, 

(d) training 'provided by manufacturers, suppl iers,. or 
contractors for the purpose of equipment or. operating 
systems installation, use o r  maintenance; and 

(e) 

Prior t o  registering for training, the employee stiall si n 

training performed under a performance improvement 
plan. 

(3)' the-continued service a reement on the reverse side o f  t a e. 
first age of DOE Form B 410.4, or  the equivalent, indicating 
that t R ey have read and understand the rovisions o f  the 
O f f  ic ia l  . Personnel a %  i le an a copy of the agreement shall be 

P a reement. The ori inal a reement. shal be fi led i n  the . 
provided t o  the .employee. 

Period of ob1 iaated Ser vice., 

C. 

The continued service agreement obligates the employee t o  
remain w i t h  the Department .for the length of the instance of  
training Ius .a post-'training . eriod equal t o  - t h r e e  times * 
'period equals the sum of b l  time: training days plus  the - 
part time trainin,g hours. An instance o f  training..may be a 
single trainin activity or, a .group .of concurrent 
act ivi t ies  w'it st a cormon purpose, and/or obtained from-the 
same, source over a defined time period. Each instance.@€:-. 
training requires a separate continued servi ce agreement . 

the lengt  R of the trainin T!e length o f - t h e  training . 

When'the Departnent p s some, o r  a l l ,  of the addittonal 
expenses o f  .training, %it the qxayee receives no. salary 
for t he  training period, the period of obligation may be 
reduce& t~ a per)& e@ t u  the ten@ of the3raining 
period. . . I  

.. 

Admi n i  steri n~ Continued Semi ce AQreemnts. 
(1) voluntarv S arations, The agreement shall be canceled 

and r ight  o f  Zcovery waived when the e loyee is separated 
because of misconduct or personal. delinquency during .the 

, training o r  the post-trainin obligated- service perrod; For 
. purposes o f  the .agreement, $en an employee resigns .under 

circumstances that  show clearly that  the resignation is an . 
electjon t o  resign rather than to  undergo other separation 
procedures, (and there is a record o f .  a preliminary.. 
personnel action on file, e..g. reduction-in-force .notice) , 
the resignation shall- be consiiered an involuntary 
separation, provided that the reason for the separation is 
not. misconduct o r  personal del inquency, as indicated -above. 

. involuntarily for  reasons beyond h i s  or T er. control,.and not ' 

. 

. 

(2) 
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(3) 

wishes to  secure a waiver o f  the post-training.service 
obligation. . 

Transfer t o  an International Orclanitation. Separation from 
the Department for the .purpose of acce t i n g  employment w i t h  
a member, should be considered grounds for waiving the right 
t o  recover, if such employment i s  deemed to,be i n  the 
interest of the Department and- the pub1 ic. 
Transfer t o  Ano ther Federal Aqency. When the Department 
receives a request for  transfer from an employee subject t o  
a. continued service agreement, it shaJ1 notify. the gaining 
agency ,that the employee i s  still subject t o  a continued 
service agreement. If the De artment determines that the 
agreement i s  transferred t o  the gaining agerrcy, arrd-ttre- 
ainin agency shall then-assure that the agreement is 

received will not be utitfzed in- the .  new pasitfan;-- f t -  sha '1. 
notify the. employee i n  writing, before the effective date.of, 
the transfer, that  it intends t o  recover'the additional 
expenses. 1 

holuntaril y 1 eaves Federrservice durin a period of 
becomes l iable t o  the I! overnment for repayment o f  the 
addttional expenses,. unless otherwise stated i n  t h i s  Order. . 

an international organization, o f  whic 1 the United States is 

. -  

training.receiud w i l l  be-ut i  ! ized.in the new position, the 

9 9 9  ulfil.  4,. If the Department determines that .the trainin 

iabil i tv i n  Volun tarv S ration. When an employee- . 

obligated post-trainin service, he or s 1 e imnediately 

CollecUk.&all d e  by 
' ##!!&qmh ammt of addftitmaT expenses fruur 
any monies due. the employee from the Department, or  by other 

.procedures consistent w i t h  collection methods provided by. 
statute or .regulations. The appropriate finance office 
shall collect the amount--.due, 

u n t  o f  Addl t i  onal Fxoenses t o  ReD . The Government's 
r.ight o f  recovery wilt be enforced ,fg a percentage .of - 
additional expenses proportionate to  the percentage of the 
training agreement not completed,. unless there is a waiver 
actioni - 
Reauest for  Wafve .a Employees w i t h  obligated service who 
leave the Depardnt shall be: 

. .  

' (a)! .not i f ied if the Department intends t o  seek recovery 
instead o f .  transferring the obligation, 

(b) advised by their  supervisor of their r igh t  t o  request 
reconsideration of the amount . to be recovered, 'or 
pursue a waiver of the 6overnment's r igh t  t o  recover, 
advised t o  submit. their. requests i n  .witing t o  -the 

'appropriate approving offici a1 through the servicing (c) 
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personnel office, before the effective date of 
separat i on from the Department, 

(d) advised t o  s ta te  the grounds on which they believe the 
determination t o  reconsider, or waive recovery rights, 
should be based, and 
have the opportunity to respond t o  the Department's 
findings before the Department may recover training (e) 

. expenses, 
If any continued service agreement is violated and a waiver 
is not  granted, a statement t o  that effect shall be laced 
and retained i n  the. employee's Official Personnel Fo P der 
u n t i l  funds are recovered. This  statement shall .  confirm 
U. an-ufu..f.il.l.e&.agrewnt. exists,. specify the amount of 
the unexpired term o f  the agreement; and note the amant o f  
money due the government. . 

R E C O K D S ' A N U ' I M F O ~ ~  KRM6 3 A trainfng..irrforaratim.~ 
t system shall be used to  m a i n  individual and program 

records; and produce reports. Training .managers or their 
representatives are responsible for accurate and complete data entries, 
t r a in ing  status updates and t h e  reviewf o f  records to  ensure validity. 
The training information management system shall provide for: 
a. i d  Individual training records shall be reviewed 

n d & l ~ $ ~ k ~ % h y .  A l l  training records shall be merged wrfth' 
k e  Official Personnel Folder when an employee leaves t h e  agency: 
For each training instance o f  8 hours o r  pore, or  for mandatory 

. traintrrg, the mmrd. shall incl.ude: 
(1) Titre and training objectfes o f - t h e  mmr 9 

(2) Source of the training; 

(3) Length of course -wi th  startlend dates; 

(4) Whether the employee satisfactorily completed training and 
an e loyee/supervisory'evaluation (sections H and I o f  DOE 

or a substitute form); 

'( 5) ' Expenses re7 ated t o  employee invol vernent ' in training, 
excl usi ve of empl oyee sal ary cost; 

(6) The period of time (if any) the employee is obligated. t o  
continue i n  service,. 

prosram Reco-. When the Department pays for the. development of 
a training course, the following documentation .shall be required 
and maintained by the Departmental Element responsible for  the 
training: . 

Form T 410.4, - 

b. 

(1) Learning objectives, based upon course goals; 
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. (2) A detailed course outline indicating the content o f  the 
course and4he instructional design; 

(3) Master copies o f  all  instructor and student materials; and 
- * (4) Expenses o f  development. . .  

8. 

. .  

i . 



. . .  

. .  
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CHAmER I1 
JECHNICAL QUAI IF1 CATION PROGRm 

1. 

2; 

a. . The Technical Qualification Program i s  the process used t o .  objectively determine that individuals performing actfvities . 
related t o  the technical management, oversight or operation o f  . 
defense nuclear faci l i t ies  possess the necessary knowledge, skills 
and abil i t ies t o  perform their  specific duties and 
yesponsi bi 1 i ti es . 
The Technical Qualification Program applies t o  Department of  

1 Energy Federal technical employees i n  800 and 1300 occupational 
Yeries, ..ad athers,. drase. position requires them t o  provlde 

' ' management direction. or oversfght ffrat-m'ld' impact-thwsafe- 

b. 

.. 
- operation of a defense nuclear- facil i ty.  . .  

a. 

b. 

C. 

d. 

. .  
eve1 oDment o f t h e  0 ualification Standards shall be based. .upon 
unctional areas o f  responsi bi I i t y  wi th in  the Department, wi th  . 

input  ..from affected Headquarterg and Field Elements. 
e Technical Fxc el 1 ence Fxecutive Comni ttee shall consist of 
ads o f  Departmental Elentents from Headquarters and the Field. 

Thf s Comi t tee  shaf 1 : 
( f ) '  rw e a l l  eleaents of the Technical Qualification Program 

c m + d t i n g ,  Department-wide implication; . - 

(2). 
' 

designate a management sponsor f o r  each of the functional 
area qualification standards; 

(a) The management.,s onsor shall be a senior manager from 
Environmental ffanagement. 

(b). The management sponsor shali concur w i t h  the. technical 
. adequacy and accuracy. of t h e  qualification standard. , 

a Departmental E ! ement, such as: Defense Programs or  

adauarters and Field Element - .  . .  shai 1 yartfcipate ect  MatterXZlperts From He 
cted b v t h e  Technical Qual ification Proara 
he develo ment, revision, and/or. review; of'the qua ification 

standards app ! icable t o  their  organization. 
The Technical Oualification Prouram,shall be. established. i n  a 
building block fashion as described below. 

> 

(1) The general technical base qualification standard' shall be . 
based upon core technical competencies for technical 
ersonnel in ,a l l  o f  the functional areas, and shall include 

Enowledge 'and skills that  a r e  based upon, applicable industry 
practices and management discretion . . - -  
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(a) 
. 

(b) 

The Office of Training and Human Resources -Development 
shall coordinate the development, maintenance .and 
distribution of the general technical base 
qualification standard. 
The Technical Excel1 ence Executive Comnittee shall 
approve the general technical base qual if icati  on 
standard for Department-wide application. 

Functional area qualification standards shall build on tha 
core competencies established i n  the general technical base 
qual if i cation standard and shall be based upon. general 
posi t ion requirements .and accepted industry practices 
associated w i t h  the functional area. 

(a) Department-wide. f unct iinal area qual if i cat i on 
. standards shaiT be develaped-for.eackaf the. . 

functional areas. 
,(b) Functions? .area. alification- standards shall contain. . 

the following i n  !? ormation: 

1 Duties and responsibilities- associated with.. the 
funct.iona1 area; 

-2 Background and experience i n  terms of preferred 
education and experience, this does not 
supersede requirements established by the Office 
of  Personnel Manageamt; 

.C 

x. 

4 

Listin of the technical .co etencies assocfated 
wtttr tils fimcttoatt a m  #e. 
statements -deffne thelevel o f  

rfonnance for  an individual. Sup or t ing  
kwledge  and/or s k i l l  statements s al l  be 
provided. as guidance. t o  describe the intent of 
the competency statements; . 

Applicable evaluation requirements for 
completing .the qualification standard; 

5 Continuing training and proficiency ' 

requirements. . 

(c) The Office o f  Training and Human -. Resources Devel opment 
shall coordinate the development, maintenance and 
dis t r ibut ion o f  the functional area qualificatjon 
standards. . 

The Techni cal Excel 1 ence Executive Comi t tee  shal I 
approve the functional area qualification standards 
f o r  Department-wide application.' 

(d) 

Office/facil ity-specific qualification standards shall bu i ld  
upon the functional area qualification standards and be. 
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3. 

-s 

based upon a functional. analysis of requirements. associ ated 
w i t h  the position. 

(a) 
. .  

The affected Headquarters or  Field Element office 
shall develop and maintain office/facjl ity-specific 
qualification standards. . .  

(b) 
. . 

The content and approval of these standards shall be 
determined by the affected Headquarters or Field 
Element office. 

e. ualification Standards shall be formally reviewed and updated. a t  
east every 3 years. 

OF THE O U A ~ I C A T I O N  PROGRAFl. 

a. Headauarters and Field neinent' K a n a m :  &alf "designate-the. . 
positdons and/or. individuals i n  their respective organizations 
r uired- to.. participate. in. the. Technical Qualification Program,. 
an 7 the functional' area that applfes to-themz- 

b. 
- (1) sat isfy the a plicable competencies contained i n  the ' following- qua P ification standards: 

(a) 
(b) 

the general technical base .qual ification standard; 
the appropriate functtdnal' area qua1 ificat.ion 
standard; and . 

applicable t o  their  position. 
-(e) the affice/fkftftpmfft qtdffieation- 

(2) complete the program .- in.accordance w i t h  the following 
schedule: 

(a) Incumbent employees shall complete the Technical 
Qualification Program wi th in  3 years of the date of 
t h i s  Order. 
Newhires and personnel transferred or promoted in to  a 
new functional area shall complete the program wi.thin 
18 mnths o f  their hire, transfer, o r  promotion date. 
Personnel transferred or  promoted w i t h i n  their 
functional area shall co lete office/facil ity- 
specific requirements i n  1 year of the transfer or  
promotion. 

(b) 

(c) 

c. . Exemut ions may be necessary t o  excuse an individual from 
eting one or more of the competencies i n  Department-wide 

i i3.if ication standards. Exemptions shall be processed as 
f071 ows: \ 
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Exemptions from individual competencies shall be' justified 
and documented using the Technical Qualification Program . 
Competency Exemption Form (Attachment A) ; 

Exemptions .shall be requested by the individual 's immediate 
supervisor, and approved one level above the immediate 
supervisor. 
Copies o f  approved exemptions shall be fo'warded t o  t he '  
local training- office for transmittal t o  the Office of 
Trai n i  ng and Human Resdurces Devel opment . 
The Office of Trainin and Human Resources Development shall 

_.-. - * - 

track a l l  exem t ions 9. or review by the management sponsor' 
during the qua P ification standard review and update process. 

ivalencie~ may be ranted t o  .personnel that sattsfy' . 
. ewetenc ies  indicate % i n  the qualification standards based upon 

reuious .education, training, certification, or experience. 

Equivalencies .for individual .competencies shall be. granted 
based only upon objective evidence that the individual 

A1 1 equi val enci es shall be. documented and approved one level 
above the individual 's' imaediate supervisor. 

d. 

Equivalencies shall be processed as follows: . ' . 
. (1) 

- sa t i s f ies  the competency. 

(2) 

0 .  

t, 

f. 

L 

(3) Formal documentation o f  equivalencies shall be included.as 
part af the indlfuiduzl's tnfn.fng.and qualification record. 

participate i n  t o  satisfy 'competencies 
_ .  

Headauarters and Field 
alification Proqra 

R e  imp1 ementati on 
requirements of t h i s  
not be limited to: 
(1) the process for identifying ersonnel and/or posit ions 

required t o  participate i n  t R e Technical Qualification 
. . Program; 

cted bv the Technical' 
written procedures t o  govern 

n accordance w i t h  the overall 
rocedures shall describe, b u t  

(2) the process and requirements for developing, approving, 
reviewing and maintaining office/facil ity-specific 
qualification standards; . 

(3) the process for evaluating employees against quaTification 
standards and documenting the approval of exemptions and 
equivalencies for Department-wide competencies; 

(4) the process and requirements for establ.ishing and/or . - 
updating individual development plans, t ra ining plans, or. 
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* .  

related training and qualification records to document the - 
learning activities that an individual shall accomplish to 
satisfy established competencies; 

the process for documenting the satisfactory completion of 
learning activities to satisfy established competencies; 
and, 

the process and requirements for maintaining training and . 
qual if i cati on re1 ated records . 

. (5) 

.(6).. 

personnel Who Comdete  ADD^ icable Oual ification Reauirements 
shall : 

(1) 

(2) 
. 

L 

9. 
. .  
receive a Certificate o f  Completion signed by the applicable 
Hea&uarters..ot Field_E.lePleat. Office. Manager. 
continue their professional -development and maintain 
proficiency through participation in continuing training, 
education, Job rotations, and- related..activities- as-defrrred 
in the qual tfication standards. 

4. -TIC FVALUATIoHsI r - 
a. eadauarters and Field Element Off ices shall conduct periodic 

!elf -assessments of. the implementation of the Technical 
Qualificati'on Pro ram within their cognizant area of 
responsibility. fhese assessments ma ..be included as part' o f  the 

. 

. 3-year self-assessments required .in Xapter I -  

(11 ~slasslDants MI ensue that iqqwdpriate personnel are 
. identffied to partfctpate frrthe rruyrani that adeqtrate. 

pro ress is being made; and, that the Program i s  being 

accordance with established office procedures. 

imp 9 ernented effectively and efficiently. 
. (2) Assessments shail be scheduled, performed-and documented in 

b. ssistant Secretarv for Environment; Safetv a nd . Heal t h  shall 
terform independent evaluations of the Technical Qualification . Program. . -  

. .  5. lE€u!B!xm* 
a. 

b. 

- 

ransf err ed or P romote d to a Ne w Assianment Withh Their 
eg shall complete the.fol1owing: 

(1) 

(2) the office/facility-specific qualification' requirements at . 

applicable competencies in the functional area qualification 
standards for which an exemption was granted at their 
previous assignment;. and, 

* their new assignment. 
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(1) the new functional area qualification standard competencies; - 
and , 
the office/facil ity-specific qual ificat-ion requirements a t  
their new assignment. 

E d a r d s  identify the preferred technical competencies of individuals  
f i l l i n g  selected posi t ions and shall be considered under the following 
circumStances: . . .  

(2) 

TIOlJSHIP TO OTHER PFRSWNEL 'ACTIVITIES. 'The Technical qualification 

a. ew Hires. Transfers. or .Promotions of Personnel - When fi l l ing a 
Fosition t h a t  requires partici ation i n  the Technical 
Qualification Pro ram, the tec g nical competencies identified i n  
the selectton.. pracess..as.-apprqwiate;, 

&#tion Descriptions when being developed.and/or revised, .should 
re ect the technical. competencies identtfied i n  the Technical . 
qualification standards as appropriate; * 

the Technical qua 9 ification standards should be incorporated in to  

b. 

C. 

- 
reditinc! Plans. 'and/or Ratfna d Rank ina Factor s used t o  select 

!he most qualified individual, Xould reflect the appropriate- ' 
technical competencies identified in the Technical qual ificatioh' 

. standards. 

& darlnanatattgp. of ?pprowb- f d  coaqetencies, 
b. documentation o f  approved equivalencies for  competees, 
c. 

4. 

completed qualification cards, records,. or other documents th'at 
document satisfactory achievement of competencies., and 
technical quai ificatfon program certificates o f .  completion, 

. . .  

. 

I 

. -  

I _- 
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UALIFICATI ON PROGRAII COnPETENCY 'EXEMPTION FORM. -. 

TECHNICAL UALI FICATION PROGRAM 
COMPETE s CY EXEMPTION FORM . 

- .  
N m :  * Date: 

Functional Area: 

Competency f o r  Which Exemption i s  Requested (include n.&r and wording): 

- 
Justif ication for Exemption': 

-. 
Requested By: . .  kte: 

Inmediate Supervisor 

, Approved By: Date: 
secona Level mpervisor 

. Date: 
t iraining wticer 
11 Reviewed BY: 

I --* 
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CHAmER I11 
$XHillUCT OF TECWlCAL TRAI NING 

1. I CAB1 LIN . 
a. These requirements are in addition to the requiremenbin Chapter 

I of this Order. The requirements.in this chapter shall apply to ’ training. that supports the Technical Qualification Program 
describ.ed in Chapter 11 o f  this Order: The requirements contained 

Department of Energ employees at facilities or organizations not 

These requirements apply to new technical training design, 
&.ue’lqment d.i lamtation. actiwities, that occur after the 
activities and programs shall meet‘ the re’quirements of t is. 
document within.18.months o f  the 
prior to ’being used, whichever isymger. 

- 
, in this chapter should also be considered for the training o f  
affected by the Tec 51 nical Qualification Program. 

approval date o f  Y t is Order. Existfng technical’ minf -- .. . 

. 

b. . 
. .  TI 

prova1.date of this Order, or 

16H Am - D E V E L O ~  .OF TRAINING C(WRS€$ technical training courses 
Elude. a1 1 classroom, .I aboratory, coTputer-based training, and. . ‘ 

individualized instruction activities that are designed to provide a 
structured and formal learning environment. 
a. eDartm ent-Wide Techni cal Trainins. Courses shall support the 

!o etencies documented in the eneral technical base 
stattdards. * .  
qua T tfication standard and..the 9un ctional- area qualificatton 

6. 

C. 

. .  

d. 

ce/Facffftv Sbecfffc 
the ,cometencies documen - -  qual if i cati on standards . 
course sponsors are responsible for the following: 

(1) 

(2) 

(3) 

(4) 
Jhe Office o f  Trainina and Huma n Res ources De ve7 oDment shal7 : 

(1) * maintain a database that indicates the competencies in the 

Dartrnent -Wide Technical Train ins Co urses shalt each have a 
partmental Office or €1ement designated as a course sponsor. 

ensuring the technical adequacy and accuracy o f  the. course; 
ensuring the instructional adequacy o f  the ‘course; 
ensuring that the. course meets the requirements of -this 
Order; and, 
overseeing the ‘development and/or revision o f  the course. 

. .  

. ’ functional area qualification. standards that are covered by 
Department-wide technical. training courses. 
approve course sponsors. for- Department-wide technical 
training courses. (2) 

#. - .  . -  . 
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e. 

f. 

(3) maintain the Department of Energy course catalog. All 
approved De artment-wide' technical training courses shall be 
included for each approved course: 
listed .in t !I is catalog. The following information shal.1 be 

(a) course title; 

(b) course number; 

(c) brief outline of the course content; 

terminal learning objective(s) or course goal (s); 
name o f  course sponsor (by organization) ; 

- .  . .. ( f ) ,  duratiop of..- .course;. 
(9) qual iff cation standard competencies covered by the 

course.. . 
shall be maintained for all technical traini& 

courses, inc uding; 

(1) 

(2) terminal learning objectives (or course goals and enabl fng 

of Energy 6uideline, '6utde tu b o d  Practice For Developing. 
Leuaing Ob&ctiwes?; 
an examination question. bank,. examfnation(s), or d e r -  
formal evaluation tools, used to determine- trainee mastery 
of the learning objectives; and, 
copies o f  all additional course materials such as student 
handouts, exercise ,guides, overhead, transearencies, etc. 

.. . 
a -lesson plan. or detailed' course outline indicatin the .. 

course; 
technical content and instructional design of .the. P rainf.ng-. 
learning .objectives, written an accordance. wi l h Department 

, - .  

(3) 

(4) 

o f  De artment-wide technical training eve1 oDment 'or Revi s i0  e fourses shall be closeTy moni ored by .the course sponsor. 

(1) All new or revised Department-wide technical training 
courses shall be .approved by the. course s onsor prior, to 

nical content and the instructional methodo ogy. T . This approval shall consider t R e adequac of both 

. 

The Office of Trainin and Human Resources Developtnent shall 
for which they are not the course sponsor. 
concur with all Depa r! ment-wide :technical training. courses 
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a. Technical Instructor Oual ification. 

(1) The training provider shall ensure that all classroom , 
instructors have the instructional and technical 
qualifications required to conduct -technical training. 
Verification of the :instructor's qualification shall be 
completed 'prior to conduct of the class. 

I .  

.(2) 

(3) The training provider shall ensure that the documentation 
used to ,verify the instructional and- technical 
qualifications o f  the instructor is maintained as part of 
the training documentation. This shall include, at a 
aini-,..a.COpy ..of t k i n & r W ! s - r m  

(4) 

. 

Supervisors and managers in .Headquarters and Field Element 
O f f k e s  .shalt ensure that ersonnel serving as instructors 
competent to c,onduct the training. 

.b. 'Jestina and Evaluatioq. r 

and/or evaluators for on-t 1 e-job tratning actfvities are- 

other ,documented B onnal evaluation to .determine satisfactory 
- 
. (1) Technical-. training. courses that support the Technical 

Qualification Pro ram shall include a written examination or 
achievement of the learning objectives by the participants. 
Hinimttar acceptable criteria. f o r  coapleting and documenting 
evaluations. shall be. establfskd' by ofFicg pol icy or. 
P-- 
Written exminations 'or other formal e v a l u a t h  nrettrads 
shall be based. upon the course learning. objectives. They -, 

shall be developed considering .the guidance provided in 
Department of Ene guidelines- "Guide: to 6ood Practices For. 
for the Design, Developlpent, and Ilaplementation of. 
Examinations. " 

(2) 

the Development o f  Y est Items' and "Guide to Good Practices 

. 

(4) Examination results shall be kept confjdential and only the 
individual, the individual's imediate su ervisor, and the 
tie results. Access to examination results b other - 
Off i ce Director . 
Individuals who do not satisfactorily complete a technical 
training course that su orts a Technical Qualification 
given an opportunity to be reevaluated. 
Course sponsors and/or training providers shall maintain a 
controlled and secure training records system to ensure 
proper re ository for written examinations, examination. 
question anks; and other evaluation instruments: 

a pl icable Training/Personnel Office shal P be notified of 
individuals requires the. approval of' the loca f Personnel- ' 

Program requirement sha Pi receive remedial training and be 
(5) 

(6) 

* 
E 
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4. JRAINING COURSE AND PROGRAM EVAL UATIOy. 

a. Traininu Course Evaluat ion. 

b. 

e c. 

The Office of Training and Human Resources Development .shall 
maintain a trainee course evaluation form t o  be used f o r  al l  
Department-uide technical training courses. . 

Training providers shall ensure that classroom training 
courses are  evaluated by the trainees. 
Course sponsors shall review the .course evaluation results 
t o  determine if-any changes or revisions t o  the course are-  
required. 
The-.uurse..spoDsor shall coordinate_with t h e  training. 
provider t o  make changes or revisions. Changes o r  revisions 
t o  vendor provided training shall be requested i n  accordance . 
w i t h  contract and procurement. regulations. 

Prooram Self  -Assessments. 

(1) Headquarters and Ff eld Element O f f  ices shall conduct. sel f- * 

assessments of the design,f development and implementation of 
technical trainin w i t h i n  their  cognizant area . o f  
responsibWty. 3 hese assessments may be included as part 
o f  t h e  3-year self-assessments required i n  Chapter I. 
(a) Assessraents,shdl ensure that the training is ' 

tec)nr.iciilTy adequate ami a- meets the 

.. , 

irements o f  tbis Order, an6is k i a g  implemented 

Assessments shall be scheduled, performed and 
documented i n  'accordance w i t h  established office 
procedures . 

Proaram O versidtt . The Assistant Secretary , for  .Environment, 
Safety and Health (EH) shall perform independent evaluations of 
technical training that  supports the Technical Qualification 
Program. 

5. ININ6 RFCORDS. 
a. 

organization. 

(1) 

. 

The' centralized system shall ensure that a standard and 
consistent data base is available t o  support  the needs of 
management, and ensure that records are available for  
employees, regardless if they transfer t o  another 
organization . , . .  



. .  
. .  
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Individual training files shall contain the following 
information: 

.(a) 

(b) 

copies of completed technical qualification records, 
and Certificates of Completion; 
the results of written examinations ar performance 
evaluations that document the co letion of 

Technical training courses completed, including the . 
dates of the'course and the grade(s) for examinations; 

. competencies in the Technical Qua 7 ification Program; 
(c) 

(d) 

(e) 

seminars, workshops, or other training activities that 
are not considered technical training;. and 

documentation o f  compieted on-tfie-fob' trainfng and-.. 
mentoring activities. . 

b. , Trainina .Providers shaTT' ensure that post-training dacumentattm - 
is obtained upon completion. of technical training courses. . 

Post-training .dockntatiqn shall include the -following: 

(a) examination results for technical training that 
supports the Technical Qualification Program; 1- 

(b) .signed attendance sheet(s) for each day of the 
training; 

.(c) documentation used tu verify 
COpJl 6f the ilstctor% A itak *tiler 
instructor; . . 

(d) 

(e) 
The Office of Training and Human Resources Development shall 
maintain post-training documentation for Department-wide 
technical training. 

Headquarters and Field Element Offices shall maintain post- 
training documentation for off i ceyfaci 1 i ty-speci f i c' . 
technical - training. 

copy of the course outline and learning objectives; 
and, 
copy.(s) o f  training course evaluatfon results. 

. , 
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1. 

CHAmER I V  

a. These requirements apply'to Federal employees serving under a 
career or career conditional appointment, or other appointment 

+ that allows adequate opportunity for the employee t o  fulfill any 
ob1 igation t o  continue i n  the service of the.. agency. 

b. 

' L . 8  

The provisions o f  this Chapter allow for the authorization o f  
training, w i t h o u t  regard t o  the constraints i n  the training law on 
"academic degree training", when the training is necessary t o  
assist  i n  the recruitment or retention o f  em loyees i n  occu ations 
personnel. 

@%n%' t o  Schedule C'posi t  ons and Presfdentfal appofntees- 
are not eligible for,academi-c degree training. 

ia.YbLIch.~ttrere-Irce..exist-ing..~~- anticipated- sgortagwl€ .cga f ified 
9 Employees. occupytn or seeking t o  qualify for  0 

. .  

a.. Training may be authorized under this authority only when i t  is 
necessary t o  assist i n  the.recruitment o r  retention of  an employee 
i n  an occupation for which a shortage of qualified personnel 
exists or  is anticipated. Shortage categor -determinations shall 
(b)  and.(^)^ 

Res- make the detennination=crut tment and/br 
retention problem exists that  w i l l  result i n  a shortage of 
qualified personnel . For al l  other-offices, this determination . * shal.1 be made by the Head .o f  the Departmental Element. 
To remedy a retention problem; trajning must involve a course of 
study. which is selected mainly for  its potential contribution t o  
effective performance i n  that  bccupation. 

be made .in accordance w i t h  5 Code of Federa T Regulations 410.511 

be -4t *ths-Deputy/ksmant. . .for tfabarr- 

. 
. 

c. 

d. Recruitment, retention and other- problems related t o  t h e  shortage 
of qualified personnel shall be evaluated by the Deputy Assistant 
Secretar for. Human Resources usin the .criteria set forth - in  5 
Code of F ederal Regulations 410.51 9 (d), (e) or (f). 

3. * OF Recruitment methods and types' o f  ' 

,.the following conditions and options apply to  all  situations: 

a1 ows a continued service agreement t o  be fulfilled. . 

hall?!%!Fupon the specific recruitment. or. retention 
problem and, thereforei , w i l l  vary from situation t o  situation; However, - 

a. An available appointment mechanism may be used as long as i t  - 
, .  T 

b. Candidates may be selected from w i t h i n  or recruited from outside 
the Department. . .  
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- . .  
c. Recipients of academic degree training must be qualified for the 

posit ions they w i l l  occupy while .being trained. .. 
d. 

- 
Academic degree t ra ining is allowable when the current positison - -  occupied, or  a different targeted position is i n  the shortage 
category and a l l  other.cri teria are met. 

TO TRAIN EHPLOYEES. In exerciiin the academic degree ! . 4. AuTHoRrpI 
training authority of this. chapter, Heads .o  Departmental Elements 
shall : 
a. Give priority .to relieving shortages i n  occupations which involve 

skills critical 'to the organization's mission. 
b,. . Weappropriate. .cMsiderx&iorr.cta..any special salary. rate, student 

.loan repayment,' or .o ther  monetary fnducement- authorizetk b y  7.m 
already provided, or being. provided, which .contributes t o  the 
alleviation of the staff,ing problem i n  the o.ccupation targeted by. 
the training;. - 

Each servicing personnel 
. .. 

5.- TION R ffi' 
~ ~ a i n i n ~ f ~ ~ ~ ~ ~ l ~ ~ ~ ~ ~ ~ e  for review: 

r 
a. . A record of employees who are assigned t o  training under these 

provi si ons ; 

finding no l a te r  than 3 years after the. wst recent determination; 
Recads required f w  a and b ;rbms sin11 be  retatmi fm-ryews 
beyond completion of. training or degree; and 
The following information i n  the Official Personnel Folder o f  each. 
employee participating i n  such. training: 
(1) The justification for  the shortage determination, described 

i n  terms of occupational series, grade or  grade range, 
geographic locality,, and organizational assignment; 

c 

h. A record of -an f ind jn  that  a continuin shortage exists, alsn - 
w i t h  evidence T eading 9 o. tha t  ftnding 4 a reassessment of t h d  e 

G 

d. 

(2) Kind of training, a description of the field of study,, and . .  
nature o f  any degree pursued under- .the trai.ning; and, 
A written continued service agreement. 

. .  

(3) 

1 
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1. AfJPLr-. 
a. 

b: 

This chapter is applicable to Department o f  Energy Federal 
employees. 

Retraining programs are designed tp provide new knowledge, skills 
or competencies to employees because of know1 edge. or ski 11 s 
obsolescence in current position(s) or to meet changing mission 
requirements . 

L O V E  PARTICIPATION. In occupational retraining, where an increase 

. 

rowktion-poteutial ..ma#~.resUtt,.eaployee iupation is. governed. by.. icable merit staffing procedures. In aT 'F "'retraining, p ~ t f c f p a t f ~ ~ ~ .  
also be consistent with: 

2, 

a. the. program's purpose, coverage, and aTTocated resources; I -. 

b. 

C. 

d. 

the extent to which an individual's current skiTls, knowledge,-.and 

the extent to which an individual is motivated to learn new- 
functions ; and, - 

9 the cost-effectiveness of retraining to. meet mission needs 

. experience are beneficial in learning r new. functions; - 

4 

a. . Retraining pro rams shall 'be consistent with human resuurze 
. considered when establis ing a program: .' 

Waiver of &I ifications. fop initial p'iacement; 
Pay and grade retention; 
Retreat to previous or equi Val ent posf t i on;, 
Tenure status; and, . 
Accel erated promoti on (s) 

R management pol 9 cies and ractices. The following shall. be- 

4; 

b. Retraining rogram managers .shall ensure that work assignments I . invo1ving.t R e White House, the Executrive-Office of the President,. 
the Congress, or foreign travel receive required special 
concurrences, and that a cuntinued service .agreement i s  completed. 
by .an employee before beginning a retraining p,rogram. 

Posltion Retraininq shall be provided to implement changes in 
pol icy, objectives, processes, results, or other work activities 
or conditions in current or. anticipated- functions. Position 

' retraining. does. not involve, a promotion or a change in promotion 
potential or occupation. 

. .  a. 

. -  
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-* b. OccumYional Retraininq hall’be provided s a result of a change 
t o  a new occupation and may or ma not aff ct promotion potential. 
perform effectively in the new. occupation. 

. Occupational retraining shall inc r ude all competencies needed t o  - 

. .  

. .  

. 
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Approval and  Concur reke  

. .  h e  Assistant Secretary for Environment, .Safety, and Health is the Management Sponsor for 
the Department-wide Environmental' Restoration Functional Area Qualification Standard. The 
Management Sponsor is responsible for reviewing the Qualification Standard to ensure that 

' the technical content is accurate and ade-quate for Department-wide application. The 
Management Sponsor, in coord5ation with the Human Resources organization, is also . . 
responsible for ensuring that the Qualification Standard is maintained curient. Concurrence . * 

with thisQualification Standard by the Assistant Secretary for Environment, Safety, and . ' 
Health is indicated by the signature below ... 

The Technical Personnel Program Coordinator (TPPC) is responsible for coordinating .the . 
consistent development and implementation of the Technical Qualification Program 
throughout the Department of Energy. Concurrence with this Qualification Standard by the 
Technical Personnel Program Coordinator is indicated by the signature below. 

.. - .  

. .a 

* I  .. 

The Technical Excellence Executive Committee (TEEC) consists of senior Department of 
Energy Managers. This Committee is responsible for. reviewing and approving .the 
Qualification Standard for Department-wide application. Ap$ro.val of 'this Qualification . . -  .- - .  . . .  Standard by the Techhical Excellence Executive Committee is indicated by the . .  sig-nature 

. . .  . .  . .  - ,  below. 
. .  
. -  .. 

. *  

NOTE: 

. -  
. .  

- 7  

The signatures below reflect concurrence and approval of this - . .  
Qualification Standard for interim Implementation. Final concurrence and .. 
approval will occur in December 1995, pending comment&. received based 
upon implementation. 

CONCURRENCE: 

/hronment. Safeiy, and Health 

APPROVAL: 

' .  

Technical Personnel Program 
' - Coordinator 

C .  

Chairman 
Technical Excellence Executive Committee 
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Depmrrnem Wide Fire Protection Qdijkation SImldmd 

. U.S. DEPARTMENT OF ENERGY . . 
FUNCTIONAL AREA QUALIFICATION STANDARD 

. .  

FUNCTTONAL AREA ' 

Fire Protection Engineer 

PURPOSE 
The Technical Qualification Program is divided into three levels of technical competence and 
qualification. The General Technical Base Qualification Standard establishes the base 

.. - .  
:\ :- 

~ : ..... <-..-. .:z 
.- 

-. .. : . I 

. . .  

.. . .. . .  'technical competence .required of all Department of Energy defense nuclear faarii technical - 
personnel. The f unctipnal Area Qualification Standards build on the requirements of the 

. General Technical Base Qualification Standard and establish DepartmentM.de functional 
competence requirements in each of the identified functional areas. Officelfacility-specific 

. .  . . - .  . 
. .  . .  

. '.. . - .. ... : . . . 'L.,' ' '-. _ -  . ... 
- .  qualification standards establish unique operational competency requirements at the 

Headquarters or Field element, site, or facility level. 

The Fire Protection Engineering Functional Area Qualification Standard establishes common 
functional area competency requirements for ail Department. of Energy fire protection 
engineer technical personnel who provide. management oversight or direction impacting the ,. . .  3afe.roperation otdefense nudear facilities. Satisfactory and documented completion of the- . 
competency requirements contained in.this Standard ensures that technicai employees 

' possess the minimum requisite competence to fulfill .their functional area duties and 
, ssponsibilities. Additionally, these competency requirements .provide the.-functional 

c 
c . .. 

. .  .. .- - ,~ . .. ,. --.. * .. ..... . .. , . .. . . . . -  . -  . . .  
.. _. 

. . . _: - ,  . . '. . .  . .. .. . 
. -  

foundation. to assure successful completion of.the appropriate Officelfacilii-specific 
qualification standard. 

APPLICABILITY 
This Standard applies to all Department of Energy Fik'Protection Engineers technical: . . 
personnel who provide management diiedion or oversight impacting the 'safe operation of 
defense. nuclear facilities. Personnel designated by Headquarters or Field. element line 
management as participants m the-Technical Qualification Program are required to meet the': 

' requirements of this Standard as defined in Department of Energy (DOE) Order 3410. 

- -  . . . .  . .  . . . .  . -  
. .  . .  . .  . .  . r -  

. .  . .  

9 

IMPLEMENTATION REQUIREMENTS 
The competencies contained in the Standard are divided into the following .four categories: 

- .  
1. General Technical. . . 

2. Regulatory 

3. . Administrative 

4. Management, Assessment, and Oversight 

. .  

Rev 0 Page I 
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* I  

of the*categories is defined by one or more competency statements indicateci by bold 
* 

,nt. The competency statements' define the expected knowledge andlor skili that an 
Gdividual must possess, and are requirements. Each of the competency statements is 
further explained by a listing of supporting knowledge andlor skill statements. The 
supporting knowledge .and/or skill statements are not requirements. and do not. necessarily 
have to be fulfilled to meet the intent of the competency. 

The competencies identify a familiarity level, working .level, or expert ievei of knowledge; or 
they require the individual to demonstrate the ability to perfom a task or activity. . These 

. 

- .  . . . .  -. levels are defined as follows: : . .  . e .  . - .  , -  
* .  

.,Familiarity level is defined as basic knowledge of or exposure to the'subject or 
process adequate to discuss the subject or process with individuals of greater 

Working level is defined as the knowledge required to monitor and assess 
operationslactiviiies, to apply standards of acceptable perfonnance, and to reference 
appropriate materials and/or expert advice as required to ensure the safety of 

Expert level is defined ass. comprehensive, intensive knowledge of.the subject or 

. 

. .  .. . 'knowledge. . -. . 
- .  

Departmental activities.. . 

process sufficient.to provide.advice in the absence of pmcedura1 guidance. 

.. 
* 

e .  

... 

. . .  

. .  .. .- . . 
. . . .  

1 .  

. -:- 

I 

. ,  

. -. . .  . -  . .  
........ . :  - .  . . .  . . . . .  

' i  . .5. . 1'. * . I *  . 
' . . Demonskate the'ability is defined as the.actuat perfokance of a-ksk or a&ii in. -- -.:*;>.;z::[::-. .......... 

' , - Department pri&ces. . 
.. . .  

. -. 1 . . .  - . ...... accordance with policy, procedures, guidelines, andlor accepted industry or 

Headquarters and Field elements shall establish a progkrn and pmcess to ensure that all ' 
defense nuciear'facility.technica1 personnel required to participate in the Technical 
Qualifi6ation Program meet the competency requirements 'contained in this Standard.. 

. . . . .  'i ..:- I.. . * . 5 - . .:' .:. .:.: . ' . . . .  . .  
. . .  . . e  . . .  . .  ... . . . .  . . .  

. -  
. .  

. .  
-. .-. . .  . .  . .  

. I  .. , . 5 .. 
. .  

- .  I .  

. .  
Documentation of the completion of the requirements of thisstandard sha1l.be indudedin be 
employee's training and qualification record. , . -  

. .  
In select cases, it may be necessary to exem'pf-an individual from completing one or momof . . 
the competencies in this Functional Ama Qualification Standard. Exemptions from individual 

Exemptions shall be requested by the individual's immediate supervisor, and approved one 
level above the individual's immediate supervisor. -, . r -  

Equivalencies may. be granted for individual competencies 'based upon a n  objective 
evaluation of the employee's prior. education, experience, and/or training. Documentation of 
equivalencies shall indicate how the competency requirements have been met. . The 
supporting knowledge a n d o t  skill statements may be considered when evaluating an- 

' competencies shall be justified and documented in accordance with DOE Order 3410. . .  

. .  

individual's a b i l i  with respect to each competency requirement. .. 





Department- Wide FirkProteetion Qual@ztiion St&d 

. ?raining shall be provided to employees'in the Technical Qualification Program who do not 
deet the competencies contained in the qualification standard. Departmental training will be 
based upon. supporting knowledge and/or skill statements similar t o  the 'ones listed for each 
of the competency statements.. Headquarters and Field elements should use the supporting 
knowledge and/or.skill statements as a basis for evaluating the content of any training 
courses used to provide individuals with the requisite knowledge and/or skill required to meet 
the qualification standard. competency statements. 

.. . .  .. 
- .  

. a. , - - .  - .  
. .  .. . . . .  . .  . . .  

: .  . ' 

I -  

. .  ' ., ; 

. - .-.: ' . .  
- . .  

.. . .  

- .  

. .  

. 
- .  

i . .. 
. .  . :. . .. . . .  ..-.. ? . -  . . .  .,.. L ..... - . _.-.... ..: -. . . . . . . .  - _  - ... . -_ 

- i  ' .  . ._. . . 
. - ... . . - .. .. . ... . .  

. .  
. . .  * . .. . .  .. , 

. .  
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.. 
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. .  .. . . .  
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* 

DUTIES AND RESPONSIBILITIES - 

The following are duties and responsibilities normally expected of defense nuclear facility 
technical personnel assigned t o  the fire protection functional area: 

A. 

B; 

C, 

D. 

, E. 

F* , 

* G. 

H. 

I. 

, J. 

K. 

L. 

M. 

* a  Serve as a subject matter &pert in the area of fire protection. . 

Review fire hazard analyses, assessment, and safety documentation for compliance . . 
' with appropriate requirements. 

Evaluate the participation of fire emergency response organizations in emergency * . .. . 
response exercises; monitor personnel training. and qualification, and equipment . . . . 
readiness to respond to  fires, accidents, medical emergencies, hazardous material 

Review adequacy of contractor fire protection programs to ensure compliance with 
applicable codes, standards, guides, regulations, Departmental Orders, and 
accepted practices. 

Participate in accident and incident investigations a s  required. 

Interpret fire protection requirements and make recommendations to Department 

.. . . . '  . .  . .  

. .  . .. . .. .. . * 
. -  

.. 
I 

incidents, rescue and other emergencies. - .  
'. . 

_. 
' . .  . .- - . ... . . management, facility representatives, contractor management, and line 

Represent t h e  sitelfacility and/or the D e p a h e n t  at fire protection meetings, 

~ I-.. .- . . ..3: -.:. . . .. . .  * .  

. ... . . . . . .  - , .  - .  . . .' 
.: .. . 

- organizations. . .- . .  . .  
. .  . .  - - .  . professional conferences, and technical standards committees.. 

Provide oversight of site fire protection prog-rams and their implementation. 

Evaluate adequacy of facility design in accordance with fire protection criteria and. 
recommend changes to facility design and/or fire protection criteria.. 

Review and evaluate requests for exemptions and 'equivalencies. 

. : . .  
. . 

. *  . .  

Participate in the development 'of contract requests, budgetimpacts, and planning 
for future fire protection activities. 

. 

Maintain proficiency in fire protection engineering concepts and practices. 

Participate in special assignments and perform assessments related to fire 
protection., 

Additional 'duties and responsibilities specific to the site, the facil:ty, operational activities, 
and/or involved organizations shall be contained in the facility specific qualification 
standard(s1. 

Rev 0 Page ;4 'May 1995 
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RACKGROUND AND EXPERIENCE.. 
.... 

The U. S. Off ice of Personnel Management's Qualification Standards Handbook establishes 
minimum education, training, experience, or other relevant requirements applicable to  a . . . 
particular occupational serieslgrade level, a s  well a s  alternatives to meeting specified 
requirements. The Fire Protection Engineer position is classified by the  Office of Personnel 
Management a s  Occupational Series 804. 

DOE Order 5480.7A requires that each Department' Cognizant Secretarial Office and each 
Operations Office have available one or more "qualified Fire Protection Engineers" to 

Engineer:'is defined in the Order as follows: 

. .  

. .  . ..:. . . . . .  ... 
, - i ' :  , . . . . .  accomplish the specific objectives outlined in the Order.. A "qualified Fire Protection .-i--. . 

. -. ...... .*?- 2 j.. . . I  

. . .  . - -.. . .  ._- . . . . . . .  . - .  
. .  . .  

. .  
*. . . . .  ualified Fire Protection Enaineer: ' A graduate of an accredited engineering 

three of which shall have been in responsible charge of diverse fire protection 
. -  turriculum and having completed not less than four years of engineering practice; ....... . . . . .  

.. 
engineering work. If not such a graduate, a qualified engineer shall, either: 
demonstrate a knowledge of the principles of engineering .and have completed ,not 

res,ponsible charge of diverse fire protection engineering projects; b-e a registered 
' less than six yf;ars engineering practice, three of which shall have been in 

- 
professional engineer in fire protection: or meet the requirements for a Grade 11 or 

' higher Fire Protection I ,  Engineer a s  defined by the Office . .  of .Personnel Management; ' 

. .  
, .  

REQUIRED COMPETENCIES . .  .: - * 

.... : 1. . .. ,. 
. . . . . . .  . . . . . . .  

, . . >  -&... ::. 
*..:- .: . . 
. _  . . i. 
. .  . . . .  

I I -  

. . .  . . .  The competencies contained in this Standard are distinct from those competencies' 
contained in the General Technical Base Qualification Standard. All Fire Protection 
Engineers must complete the competency requirements of the  General Technical Base 
Qualification Standard prior to, or in parallel with, the  completion of the competency 

- 
. .  

. .  . . .  
. .  

requirements contained. in this Standard. Each of the competency statements defines the  
level of expected knowledge and or skill that-anindividual must possess to  meet the intent. 
of this Standard; The supporting knowledge and/or skill statements .further describes the 
intent ,of the' competency statements. 

I 

. .  

I 
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1. .GENERAL TECHNICAL 
. .  

See "Required Background". 
* 

. .  

. .  
. .  

* d  

. .. 

. .  
- .  . .  

. .  - .  . - .-, 

... 
. .  . .. 
. . .  . _ .  . . ..... . - I % .  . . .. -. 

. .  -.. . .. . -. . . .  
I .  

. ..- 
.* . . 

.. - .  
. .  

I .  

.. . .  I 

. . .  

. .  
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Department- Wi& Fire Protection Qual@cation SIandrad 
8 . .  

9- *REGULATORY 
. .  

NOTE: 1 : When Department of Energy (DOE) directives are referenced in' the 
' qualification standard, the most recent revision should be used. 

a .  

2.1. fire protection perkonnel shall demo&te an expert level knowledge of 
Department of Energy (DOE) Order 5480.7A, Fire Protection. 

a p p a & n ~  Knowledcre andlor Skills 
. 

Describe the purpose and content'of the Order. 
. ... 

a.. 

-lain the applicability of the Order. b. ' 

.. 
C*.. 

d. 

State the objectives of the  Order. 

Identify the additional fire protection related codes, standards, and 
regulations which contain minimum mandatory fire protection 
implementation criteria for Department Fire Protection Programs. - 
Define the following terms and identify when the use of each process is 
.appropriate in accordance with the Order: f 

. 
. .. e... 

. . ,- . .  .....+ .-:. .*. . . : 
I .  * . 

. . -  . . 0 .. Equivalency 
Exemption . . .  . .  . .  . .. 

* : .. . .  - *  , 

f.:. Identify the requirements for an individual to be considered a."Qualified 
Fire Protection Engineer". 

. ..- . . .: - ; ' ' 

g.. Explain the responsibilities of each-of the following with respect to the 
implementation 'of the requirements of the Order: 

Cognizant Secretarial Officers . . 
Assistant Secretary for Environment, Safety, and Health 
Director of Nuclear Safety . 
Assistant Secretary $or Nuclear Energy 
Director of Administration and Management . 
Heads of Field Organizations 
Heads of Headquarters Elements 
Contractor Organizations 

. .  
h. Identify the basic requirements which must be met by a Department of 

Energy Fire Protection Program as described in Section 9 of the Order. 

. i. Describe the role of Department Fire protection personnel with respect to  
implementation of this Order. 

Page 7 Muy 1995' R e v 0  . 
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.. . . . . . . .  . .  . . :.* . .: .. ?*- .- ..... I .  ...... . . . . . . . .  . . . . . .  .--- . . .  . . . . .  . .  ?. ' 

- .  
0.- . . . .  . .  

, 





. .  . .  0 .  .. .. 
. , DePrpnnent-Wide Fire Protection Qd@cation St+d 

0 .  

f, ' Describe the conditions to be cons'idered when testing to verify or validate 
' design features. 

, .. 

- *. 

- .  

. -. 
. .  

. .  
. .  . .  . -  -... . 

.- . 
_ . .  . . .. 

*-.. . - . ~, - . i - _ .  -*. 

. .  . 
. .  

. . . . _  _. . _... 2 -..*. .. . 
. .  

. .  

. .  
.- . - .  

. c  

C -  - .  . . ... . .  
. _ .  . :  I '  . 

- .. . . .  
., . & . '- ' . 

. .. .- 
. ;  - .  . . . . .. . . 

. .. . . .  . .  
., , . - .  

* *  

. .  - .  

. -. . - _  . 
. .  . . 

- . _  -. 
... 

.i . . ' .  
e .  . .  . .  

. .  

. 
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. Lkpartmm- Wid? Fire Protekion Q d ~ e a t i o n  St&d 

3.1 - Fire protection personnel shall demonstrate a familiarity level knowledge of the 
requirements and methods to maintain communications with Headquarters, field 

m o r t i n a  .Knowledoe and/or Skills 

. . elements, and other regulatory agencies. 
a ,  

. '  

ab *Describe the Department's organization and discuss the Departmentis . 
I ' .. procedures ... for cmmunicating between Headquarters and Fieid Elements. . . .  . . . .  . . . . .  . .  .: . .  - 

. . .  b. . .  Describe the Department's procedures snd policy for. communicating with. . .  
.' ' , state and local organizations, the Odcupational Safety and Health 

3.2 Fire protection personnel shall demonstrate a working level knowledge of the ' 

record-keeping and reportipg requirements specified. by industry standards and . 
Department Orders. 

SUpportinq Knowledcle andlor Skills. 

. Administration (OSHA), and other regulatory agencies. .. 

. . . .  . . . . . . . .  . .  

. .  
8.:; . I  Discuss the Department's record-keeping and rtporting requirements for 

fire protection programs. - -  - . .  ... .: ... . -  . .  . . . . .  
-I ' 

- . .  I .  

. .  ._ 
* .I " i : . . ,  . ..... 

. I  . -. bo- . Given a copy of the Annual Summary of Department of Energy Fire . . .  . . . .  . Protection Programs, discuss the contents and hs application within the 

* ,' .* * , . .  
--: i . ... . .  . . .  

, Department. .. . .  
. .  . .  

. . . . . . .  . . .  
,. . 

.- 
,. 

c. ' Given a copy of the'fire Protection Resource Manual, discuss the contents ... 
- .  and. its application within the Department. 

. .  
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..: . . . .  . .  ,. .. 
DegramrenbWide Fire Protection eualification St-d. 

e .  

Hazard recognition. _. ' . -  . .  . .  
. Work controls . .  

I 

b. * Discuss the importance of management commitment and the criteria used '. . 
to evaluate this commitment to  the following: 

0 .  

.. 
0.. ..... Deficiency resolution 

. .  * -  ' Self-assessment 
- ' Issues management 

. . . ..... . * . '...e . z.. ~ ..-. Conduct of Operations 
. . .  

. .  ............ :- . .  . .  . .  . . . . . .  .: . . . .  .. J. Trending and Analysis . .  
. e e ~ :  Preventive maintenance --: . -  . .  

, *  . .  Resource allocation (dollars, personnel, . I  -equipment) 
. .  . .  

..-^... . '  - . < .  - - ._ .* , . ". . . . .  . - I .  

, c.- ' Review 8 quality assurance program related to  the fire protection 
organization and .activities. Analyze the program for the. following: ... . . - - .  

- .  

' .. . : Independent verification . ' 

' Control of transient combustibles 
.e. Personnel training . .  

- 7 ; y-. :;. : . - Documentation . .  
0- Quality Assurance Implementation .Piein 

. .  

. . .  
.. .. . . . .  

. ...- 

. ... .. . .  
. .  .- . . . . . . . . .  

. .  .: . . .  . .  -.-.: . . . . . . .  :- --. -. E;. -.: . . --. -.. ...-. .".\ ... . . . . . .  ... . . . . .  .. I . . . . . . .  ......... ._ 

. 
. . . . . . .  ................ . -  ::r: *: , . ,* 
. ... . . .  - .  : . I _ .  .. .i-. . r. . . .  . -  ....... . .  

. 4.6. fire pktecdon personnel shall demonstrate a working level knowkdge of.  . . . .  : . L L ~ "  --+:.. .*- :: .̂  P f'. ..' 
.. \.. . ,emergency response operations. including peiponnel 'training and qwlifi cation, . . ...... _-  .. .i. . . . .  ... > 

. . < . .  
. . . . . . . .  . . . . . .  . . . . .  .... 

... .. 
. : . \ . . a .  :. 

' . squipment, and faciliies. 
. . e .  

* -  - . .  . .  
su ..- - -- . . -. ' .  . e.. -. 

* : I  
. _  

. $ ?  . . 
. . . .  

. .  
. .  . . . .  . . .  . . .  ' ~ ~ o r t k n  ' I  

0 .  : . 
.. 

. . . . .  . -. . . . . . .  . .  
Knowledae and/or Skills 

- .  . .  ' *: 

- .  a. Discuss the relationships between, and. importance of, the following 'as . . . . . . . .  . .-. . . 1 

' . . related to emergency' response operations: . - .  1 .  . .  . .  . .  * .  

. .  - .Alarms and/or Monitoring - Central Alarm. Station (design) - Dispatching . .  
Communication equipment and methods 
Interface with other organizations 

. .  

. .  - . .  

. .  . .  
b.. Discuss fire protection concerns associated with providing emergency 

response operation activities. for the following: 

- , Confined space entry - Emergency medical response - Hazardous material .. - fire fighting - Smoke removal 
Occupant evacuation . . - Water removal 
Run-Off Containment , 

' . . 

.. 

Rn,O Page.13 ' Mny .I995 



. . .. 



- .  . .  , . Depcrrrmeru.. Wide Fire-Protection Qudifkation St&d 

- .  . , , Transportation accidents 
* Rescue .- 

Discuss the fire protection and emergency response-concerns associated 
. .  

c. 
' with the staffing and readiness of.personne1 . .  including: 

.. Etialuation of staffing levels 
Mutual Aid Response Agreements 

. 0 .  Central alarm. station staffing - - . 

. . .  .. - 

.' : * . HeaIth and' physical fitness . . .  , .  
. - -  .. ... . L  . . . . .  . . . . . . . . . . .  .. v .  . 

Explain the importance of emergency'exercise evebation and discuss the 
criteria used in conducting an evaluation of the following with respect to  

. . . .  . . . .  
- ,  ... . -  - *;. .. . .  

d.. 
, . .  . . . . . . . .  

.* -. . * emergency response readiness: .. 

. *  * - ; Emergency drills . . 
. . . . . .  . .  

.. 
I .  

. r  . . .  

. . .  .Equipment 
Training 

. . Qualifications 
Safety. documentation 

, Occupational safety and health . 

- .. '. . 
. .  ... .. . . .  - 

. .  . . . .  - .  . .. .... :.;-.+-.*: ". ..... . . . . . . . .  . . . . .  ..... . . . .  " r  ; ; .- 
. . -- - . . -  ir7'... - 

. I  .,- 
.. , I . .  

. .  . .- . : -- .. 4.7 Fm piirtecdon personnel shall demonstrate the abillty 3 assess em-rg-ncy 

,. , 
. . . .  .:. ... response operations including personnel training and quaiification, equipment, . .. .:A. :__,: ....... - .  . .. . .  . - .. .:. . .::;:..>.. . .  

.. +..: :.., f- ......... . . . .  . . . . . .  .. ::-.-a ; 4 y> 
. . .  . 2 .....-. .. ^-' .'*: 

. . . . .  e., ...... 
. . . . .  ...... > 

. . -  . -.. :. . 1 . '  
-- . . .  . .  . .  .. 

. . . . .  

, i. ,. 
. .  , . .  

. . .  . . . .  . . -  -:. 
. . -  . .  
. . . .  

V I  , .  . , e. .I - , 
- .  . 5 

. ., . 
, **f7-- cu;d facilier. 
* I  

- - ,  . .  
..- I .  . .. .... . . . . . .  . . . . .  . . . . . . .  

.* .- 
. .  -. 

a ,  

. .  , uppartino Knowledcre and/or Skills 
* . : --. I .  

8.. Evaluate. an.emergency plan and explain the'importance of pre-planning ' .:. . : . 
- - .  ..i . activities. and emergency plan implementation. exercises and drills. . , '  

Evaluate. the emergency response operations equipment in accordance with : , . 

. . .  
. .  . .  . .  . '  I . C  

b. 
. - .  procedureicode requirements. . .  . .  

. I  

' c. Assess .response times for emergency p.ersonnel and 'equipment with 

Observe and evaluate .emergency response equipment and .facility 
maintenance. 

Observe and evalu3te emergency response personnel training and drills.. 

respect to emergency response operations. , . . . d  

* .  

d. 
- .  

e. 
. 

f. Observe and evaluate the emergency response operations associated with 
the.following: . 

' .  
Fire emergency . 
Medical emergency 
Hazardous material emergency 

. 
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b. Given data from an assessment, analyze the  results t o  determine 
compliance or noncompliance with the requirements.. 

Given the results from an analysis of compliance or noncompliance, 
document the results and communicate the results to contractor and/or . .  
Department line management. 

Fire pvtection personnel',shall demonstrate the ability to. independently 

c. - 
-3 

. . .  . .  

4.1 1 

. .  
.* assets8 contractor andlor Federal employee compliance w'nh the . .  - - -  ..-:. .... . . ,  ' _. I . . .: . *  'requ'nsmqnts cohtained in the following Department of Energy (DOE) 

..: ........ . 
A . .  - ... Ordeis W'M respect to  fire protekdon issues: - . .  . .  . . .  . .  . . . . .  - . * .  . . *  

. .  
. 2. 

.). I ,DOE Order 5480.4, Environmental Protection, Safety, . .  and Health . . . .  :. . 
- . .  . . . . . . .  : ' I ,*:L Protection Standards . . . . .  . .  - 

.. I - .  * ROE 5482.1B, Environment, Safety, and Heaith Appraisal Progfam 
. .  . .  

. .  w o r t i n a  Knowledae andlor Skills 
.. 

J 

- 

. '  .a. ' Assess contractor and/or Department work activities associated with f i r e  
. .: protection in accordance with the responsibilities and requirements of .the. 

. *-... . .A. ..... :.-* L-i ':'.Y, .. . 
; above Orders. 

' , I .::.;D .. . .  
r .  -' * .:.-:e . ;:;p . ' 

..-;.. :. ::; .:....-a - ':$;:'." ..-- :" : ... ;.-.::-..;..<-;;: '." , . :.compliance or noncompliance with $he' requirements. 
;,.::. .. I _  

. . . .  ' . c.. 

. 
-= i_ : -: . - ... . . .  i . - .  ........... . ..... < .  

. . . .  
I 

, . .; . .t: 
. .  . .  

.. ,. ' .  
. . . . . . .  ... . . . . . .  . . .  . . . . . .  . . . . . .  . +?. L.-Lr;. . : . . _*.- 

, - .  . . .  ' i  
- 'I . . . . .  

. i.. . .  

. . .  
br: ' *  Given data from an' assessment, analyze the results to determine ' 

. . e  'document the results and communicate the results' t o  contractor' and/or . *! 

. .  . 
' - . .  

.. .. I . '!.. 
, . -  , . . , .  . . . .;\-. . . . . . . . . .  . .  . .  . . . . . .  

". . ....... 
. .  . .  

0 .  . . . . . .  .':.. .C . , - .  . .  
"Given the results .from an analysis of compliance or noncompliance, - -  ., 2 .  . . .  

:. . .  . .  
. .  . -  . .  . -  .. 

. i. . 
* Department line management. . .  

. .  . * '  . . 
. .  . .  * .  

. 
.. 
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. .  . .  
' Department- Wi& Fire Protection QuaIijkution Stambd. 

- 3. Training in areas added to  the Fire Protection Functional Area Quaiification Standard * 

since initial qualification. 

At a minimum, the continuing training and proficiency activities of fire protection 
personnel should include the following each year: 

4. 
. .  

' Sieffaciiiifposition-specific topics such a s  changes to the facility, signhcant . 

Industry events (including both Oepartment of Energy and appiicable commercial ' 

.. facility. events . .  

* Lessons learned 
. . .  .. *.-..--. . - . %  y.  . . .  .. -" . . .  

: events) . .  
. .  . . . .  . . . . .  . . .  ... c.;...:. -?-*:- ... r. ....: . . . .  . , -. ,-. .. , L  :....- .. ... -* ..... . 51. me' protection personnel must be activeiy engaged 'in responsible fire protection . . ~ . .  . . . . .  . . . . .  

. related activities each year. t o  maintain their qualification. * . - .  . . -  - - : 
. -  . .  . . . . . . . .  ..- _. . . . . .  

- . - :  . 

. .  
. . . .  
. i  . . >f'  

. e.. 

.. - . . .  

. .  . -... . .. -. . . .  
a t -  . . . . . . . .  - . . .  -. . - , . - _  ., . 

. . . . . . .  .I . .  - .... .... . - . .  - * .  
. .  

. . .  .--- . . . . .  . . . .  . .  . .  
.. 

- .  :. .... .:: .... .. ~ 

. .  . . .  ... 
7 -  . . -  . , . - - -  . 

. . . . .  . - -  
. .  

* * . .  7 . 
. .- . ,  

. .  . .  

. . .  
. .- ;- . .  

. -. . 
* .  . . .  , .  

\ 

. -  . .- 
. -  

I .  
- .  

. .  

i .  . . .  . . . . .  

. - .  . . *:-: ;;: .. ... -.:* ... . .  .:., . . . . . .  . . .  
I (.. . . 

. .  
. .  - .  
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REPLY TO 
ATHOF: . ~ ~ - 3 2 1  . .  

NFPA 1500 Implementation Plan. SUWECS: 

- .  . To: John J .  Schinkle , .Director, Safety Programs Divis ion ,  kL 
Roger A. Mayes, Director,  Operational 

Shed R .  E l l i o t t ,  Director,  Office of Safety & H e a l t h ,  NY 
David Howard, Director,  Safety. & Environmentzl Control Divis ion,  OR 
Ron Gerton, Director ,  Environngnt, Safety & Health, RL . 
James 7.  Davis  , Director,  Environment, Safety & Qitaljty Assurance, SAN 
Don N. Bridges, Director,  Safety Division, SR 

- 
Environmental Szfe ty  Divis ion,  CH 

d i l l S a m  D. Jensen, Director, Operational Safzty Division, ID 

T h t  d r a f t  crf t h e  subject document was c i r c u l a t e d  for comment per Mr. ~ a r b , ~ r t ~  
Miy 29, l%$, rier,cr?nduiii. 
rev is ion  i s  att3ched for  your i n i o n r i a t i o n .  

The NFPA 1500 Standard i s  considered appl iczble  t o  those  organi iz t ions  t r a i n e d  
a n d  orcanized t o  perform structural f i r e f i g h t i n g  a t  DOE f a c i l i t i e s .  I t  does 
n o t  a p p i y  t o  inc ip ien t  f i r s i i g h t i n g ,  f i r e  warden p rogram,  o r  personnel who 
nsy provide specis l  s u p p o r t  d u r i n g  a f i r e ,  such a s  mechanics o r  e l e c z r i c i a n s  
who a r e  not  expected t o  be involved i n  f i r e f i g h t i n g .  
Frograins w i l l  cacti nue t o  ‘apply t o  thzse people. 

No guidance i s  contained for  Section 8 of NFPA 1500. 
medical proarans i s  expected t o  i s s u e  such guidance i n  t h e  fu ture .  
therc, each d e p a r b e n t  shsuld endezvor t o  p rov ide  as much o f  a prograiii a s  i s  
c o n s i s t e n t  w i t h  current  s i t e  prac t ices .  . 

A F i r e  Protzct ion Resource Manual i s  being developed. 
included w i t h  the manua l ,  *en issued.  

The comments hzvi! been i n c o r p c r a t e i  2nd  the  

The s t m d a r d  s i t e  s a f e t y  rl 

The Direc tor  of DOE 
U n t i l  

T h i s  document w i l l  be 
- -. - 

Attachmnt  
Draf t  NFPA 1500 

Imp1 ementation P l  an 

. .  4- 
Neal Go1 denberg, Di rec tor  . 
Division of Q u a l i t y  Ver i f ica t ion  
Office o f  q u a l i t y  Programs 



_ -  STANDAROS I NTERPRETkT I OH/ IMPLEMEHTATJ Olt 
(INTERP.4) . .  

E P A  1500: Standard on F i r e  Depzrtnent Occupational Safety and Health 
Program - IS87 EdSt ion .  

. .  

DOE I MPL EMENTAT I ON : 

Sect ion  1-3.1. The implenentation date of  t h i s  s t a n d a r d  i s  t h e  da te  o f  
th i s  issuance.  Exceptions a r e  noted i n  other items. 

S e t t i o n  2-1.1. The documents required by this  sec t ion  netd n-ot be 
c o n s a l i d a t e d  i n t o  a s i n g l e  docment- 
a n d  func t iona l  s t z t o a e n t s  should be availeS7e f o r  a u d i t  a n d  up t o  dzte. 
T r a i n i n g  docunents m y  c o n s i s t  o f  msnuals, f i i s s ,  and other  materials prepzred 
by o t h e r s  and n e r z l y  referencE6 i n  a t r a i n ' i n g  plzn, o r  i n  functionzl 

In pzr t icu lar ,  Policy, Organizztion, 

4 s i 2 t ECZ 5 t 5 . 
Sect ion  2-3. Xhere the f i r e  depar'flznt, o r  other  f i r e f i g h t i n g  

o r g a n i z z t i o n ,  i s  p a r t  of. a l a r g e r  organization t h e t  providgs t h z  r e q u i s i t e  
" r e s z s r c h ,  dzvelopment, i n p l e x n t z t i o n  , and enforcenent, of a n  OS&H 
procrzm," t h 2  f i r e  department program needs may be included w i t h i n  t h 2  l a  
pr og raii . - -  - -.. - . 

Sect ion  2-4 .  A S a i f t y  Officer  shall  be designated fcr each 
o r g a n i z a t i o n .  
providzd by another  on-si te  organ;zation, o r  the parent o q s n i z a t i o n ,  t h e  
pe r son  desiqnated as  t h e  Safety Officer shall be responsible f a r  
coord inz t ing  t h e  s e r v i c e s  required by the departnent. 

Uhere s a f e t y  serv ices ,  noni t o r i n g  , t r a i n i n g ,  e t c . ,  a r e  

. 

R e s p o n s i b i l i t y  f o r  saf2ty a t  t h e  first-response l e v e l  shall  be 
incorpora ted  i n  t h e  departr;ient's emergency procedurgs nznual . 

-. - 
The f i r e  depar tnent  Safety Officer can be anyone i n  the  organization 

who can show'up on t h e  scene, no t  necessarily K i t h  the  f i r s t  response, but 
m u s t  be somsone o t h e r  than t h e  incident conanck r  as the  Safety Officer is 
intended t o  be an independent voice, advising the incident  commander. 

Sec t ion  2-5. The OS&H Committee may include representat ives  f rom o t h e r  
o r p a n i z a t i o n s  when t h e  department i s  par t  o f  a .larger organization o r  a t  a 
s i t e  where s a f e t y  s e r v i c e s  a r e  provided by others. The required safety 
meetings may be j o i n t  meetings w i t h  others i f  the  department-js sa fe ty  needs 
a r e  arnenabl e t o  j o i n t  meetings. 

Sec t ion  2-6. The records required i n  th i s  Section nay b2 maintl-ined by 
a p a r e n t  or s e r v i c e  organizat ion a s  long as they a r e  audi table  a n d  are  
a v a i l a b l e  t o  t h e  department . 

... . 



... t. .. 
Sect ion  2-6.2. The department sh211 haye a procedure for r e f l e c t j n c  - pass ib1c  exposures i n  t h e  incident f i l e s  and individual nedic,al reco'rds. 

S2ct ion 3-1.4. The requirement for t r a i n i n g  and  education is considere! 
t o  r e q u i r e  t h a t  a l l  firefiqhtfrs must. be t ra ined  i n  the hazards  t o  be 
encountered a t  t h e  scene of an  inc ident  before they can p a r t i c i p a t e  i n  
a c t i v e  opera t ions  requiring such trzining. 

Section 3-1.5. The i n d i v i d u a l s  providing . the  t ra in ing  and  educaticn 
need n o t  be nenbers  o f  the f i r e  department, b u t  they should be knowledgezble 
i n  t he  2r2z of i n s t r u c t i o n  as i t  r e l a t e s  t o  the f i r e  service.  

compliance w i t h  t h e  s ta ted  KFPA 1041, o r  by obtaining l o c t l  o r  s t z t e  
c e r t i f i c z t i o n .  

p o s i t i o n s  shall  r e c z i v e  trzi,rrins rdequatz t o  meet th2 Firziighter I 
qur l  i f i c a t i o n  of HFPX 1001. 

Sect ion  3-1.6. T r a i n i n g  Officer qua l i f ica t ions  may b2 met by e i t h e r  - 

. S e c t i o n  3-3.2.  A11 pErsocnel assisned t o  s t ructural  f i r e f i g h t i n s  

Sect'on 3-3 -3 - Trainifis pragrans f o r  drivers/operztors s k l l  be 
I; i s  understood t h  &signed t o  r z e t  t h e  in tenc of t h e  rrferenceci standard.  

sone l i c e n s i n g  requiresents  will vary by s t a t t s  and/or type of equipme-nt, 

Sec t ion  3-3 .4 .  
d r i s e r / o p e r i t o r ,  a i r p o r t  f i r e f i g h t e r ,  shal l  be developzd 2nd implemented 
w i t h j n  each organizat ion.  
i n t e n t  o f  the  a q p r o p r i a t t  NFPA Sta'ndard. 

Al l  specialized t r z i n i n g  program, i .e., f i r e  o f f i c e r ,  

T h i s  s h a l l  be so accomplished as t o  nee t  t h e  

Se:tion 3-4. T r a i n i n ?  i n  f i r s  ground operations s h a l l  be based on 
a c c r e d i t e d  systems, such as those provide2 by the Internat ional  F i r e  Serv ice  
T r a i n i n g  Associat ion manuals, o f f ic ia l  s t a t t  t r a i n i n g  manuals, e t c .  

S e c t i o n  3-5. 
t o  mosz DOE s i t e s ,  these  "special hazards"  t ra in ing  requirements a r e  of 
prime importance. 
hazards ,  b u t  f a n i l  i a r i z a t i o n  w i t h  the  protect ive systems-em?lcyed, t h e  
monitoring and a l a r n  systens peculiar t o  t h e  operation, and  t h e  support  
s e r v i c e s  provided by other par ts  of the site organization i n  monitoring or 
a7 1 e v i  a t i n g  an emergency si tuztion. 

Because of the special ired operations a n d  hazards pecui i a  

Training should include' n o t  cnly the  n a t u r e  of t h e  

S e c t i o n  4-2.1. Drivers of f i r e  department yehjcles sha l l  rece ive  
special t r a i n i n g  i n  t h e  operation of the  vehicle and nust be c e r t i f i e d  
and/or  l i c e n s e d ,  as  appropriate,  or as required by t h e  S t a t t  t o  operate  f i r e  
department vehi  cl es - 

An exception t o  the requirement is t h e  r e a r  a t t e n d a n t  C 
an ambulance when a c t i v e l y  attending t o  a pat ient .  T h i s  exception s h a l l  
s t a n d  u n t i l  such time as  acceptable safe ty  r e s t r a i n t s  a r e  avai lable  for t h e  
r e a r  ambul ance a t t e n d a t .  

S e c t i o n  4-2.4. 



S e c t i o n  4-3.1. An exempt ion  may be granted f o r  some s i t e - s p e c i f i c  
v e h i c l e s ,  such a s  g o l f  c a r t - t y p e  v e h i c l e s  used w i t h i n  b u i l d i n g  t o  d e l i v e r  
supplies and equipment and a u t o n a t i c a l l y  r e s t r i c t e d  i n  maximum speed .  
However, any such exempt ions  n u s t  be  r ev iexed  and approved  by  t h e  S a f e t y  
O f f i c e r  and documented i n  t h e  depa r tmen t  f i l e s .  

up t o  t h e  minimum s t a n d a r d s  -for safety s e a t i n g  r e q u i r e m e n t s .  
. All p r e s e n t  and f u t u r e  a c q u i s i t i o n s  of used a p p a r a t u s  shall  be b r o u g h t  

. *  . . .  

S e c t i o n  4-5.4. 
( A l l  t e s t  c o n d i t i o n s  are r e q u . i r e d  e x c e p t  t h a t  t h e  annual  t e s t  requirement may 
be changed t o  n o t  l e s s  t h a n  e v e r y  f i v z  years- A l l  o t h e r  c o n d i t i o n s  n o t e d  a s  
r e q u i r i n g  t h e  t e s t  a r e  unchanged) .  

For l a d d e r s ,  see the I n t e r p r e t i t i o n  Note on HFPA 1932. 

. .  

S e c t i o n  5-1.1. As a c l a r i f i c a t i o n ,  a l l  e q u i p n e n t  nust be e v a i l a b l e  and 
dcnned b z f o r e  t h e -  i n d i v i d u a l  i n d u l g e s  i n  any evolutions r e q u i r i n g  p r o t e c t i v e  
c l o t h i n g  use. 
t o  have a f u l l  s e t  of a l l  p r o t e c t i v e  c l o t h i n g  a s  l o n g  as s u p p l i e s  f a r  t h e  
Z n t i c i F t i z f  nEzc% c s  b? de l ive red  t o  t h e  p o i n t  of us2 i n  a d e q u a t e  
q u a n t i t i e s  and s i z e s  f o r  a n t i c i p z t e d  nesds and w i t h o u t  i n c u r r i n g  undue dz lzy  
i n  t h e  enersency res;onse.  

I t  i s  n o t  n e c e s s a r y  f o r  each menber of a d e ? a r t n e n t  o r  b r i g a d e  

A l l  new equipment  needed  t o  f u l f i l l  t h e  r e q u i r e m e n t s  of t h i s  S e c t i o n  
s h a l l  be procured by t h e  e n d  of FY 1990. 

S e c t i o n  5-2.7. The f i r e  r e s i s t a n c e  of.wori: s t a t i o n  u n i f o r m s  s h o u l d  be 
considered i n  +plying this S e c t i o n .  Rhere f i r e f i g h t i n g  i s  p r o v i d e d  by 
p e r s o n n e l  who h a w  other p r i m a r y  jobs ,  such as i n  nost f i r e  b r i g a d e s ,  . t h e  
p r o v i s i o n s  of NFPA 1975 n e e d  n o t  b e . a p p l i e d  t c  t h e i r  wcrk c l o t h i n g .  
zny e x c e p t i o n s  t o  t h e  r e q u i r e s e n t  shou ld  be r m i e w e d  by t h e  Sa fe ty  Off icer  
and e x c q t i o n  documented i n  t h e  department  r eco rds .  
t u r n o u t  gear p r o v i s i o n s  s h o u l d  t a k e  i n t o  accoun t  t h e  c l o t h i n g  n o m a l l y  worn 
by r e s p o n d e r s .  

However, 

t r a i n i n g  n e e d s  a n d  

S s c t i o n  5-3,4.2. 

S e c t i o n  5-4.1. 

SCE& c y l i n d e r s  need n o t  be e m p t i e d  quarterly i f  not- 
r e q u i r e d  by the m a n u f a c t u r e r / s u p p l  i e r -  

o n l y  f o r  peo?ie  i n v o l v e d  i n  i n t e r i o r  f i r e f i g h t i n g  or h a z a r d o u s  r e s p o n s e s .  
P e r s o n a l  Alert S a f e t y  Systems (PASS) need  be p r o v i d e d  

. -  



. '* 

... f . . . 
Section 5-5.3. L i f e  safs ty  ropes used - fo r  rescue s h a l l  be 

previously unused  a n d  shall be thoroughly examined upon completion of 
rescue i n  accordance w i t h  the manufacturer's recommendations. 
used fo r  rescue shall remain i n  t h e  custody of t h e - o r i g i n a l  purchasing 
engine company o r  f i r e  department. Records shall be kep t ,  documenting 
the  use, inspect ion,  and  inspector, inmediately a f te r  each use and 
p r io r  t o  any f u t u r e  use. The d a t e  and  o f f i c e r  i n  charse  w i l l  a l s o  be 
indicated on the records. A11 ropes l e a v i n g  the custody o f  t h e  . f i re  
department must be destroyed, o r  otherwise prevented from being reused 
i n  l i f e  s a fe ty  operations. Any indication of near o r  shock loading .- 
will be j u s t i f i c a t i o n  t o  destroy sa id  rope. Life  s a f e t y  ropes sha l l  be 
completely dry a n d  c lean  prior t o  restring for  use a s . l i f e  s a f e t y  l i nes .  

Ropes 

Section 5-8.1 a n d  Section 5-8.2. Change ' s h a l l "  t o  "should." In v i e w  ~f 
t h e  l imi ted  number of responses a n d  sh0rti.r t ravel  d i s t ances  a t  DOE 
f a c i l i t i e s ,  a s  compared t o  operations by municipal - f i r e .  d z p a r t i e n t s ,  and  t h e  
Appendix discussions on these sections,  the mandatory cont inuous use o f  
h e z r i n g  p r o t x t i o n  i s  n o t  r equ i r ed .  Hoxewr, t h e  Safe ty  Coordinator should 
ensure t h a t  a hezr inq protection prqran is  i n  place t h a t  i s  compatible w i t h  
s i  te-wide p r o y a m .  

Section 6-1. Some o f  t h e  requirenents pe r t r in ing  t o  emtrgency 
operations may be covered by a p a r e n t  o r g a n i z z t i o n  o r  be .provided by othsi 
o n - s i t e  organizations a t  DOE f a c i l i t i e s .  Herlth physics, '  f o r  example, nay 
providz the  basic pgrsonnil required by Section 6-1.7 f o r  radiological  
ezzrgencies. All of the element: of Cha?tsr 6 ,  however, s h m l d  be i n  place 
i n  t h 2  overal l  site p l a n .  A l l  'emergency plans shou ld  c l e a r l y  ident i fy  the 
inc ident  commander f o r  ezch typz of enersency. _ _ . .  -.- -- 

Section 6-2. The mininun respmsz requir ing i n t e r i o r  f i r e f i g h t i n s  o r  
o the r  operations requiring t h e  entrance of SCBA-equi pped people s h a l l  be 5 
pzrsons.  +hen l e s s  personnel a r e  avai lable ,  i n t e r i x  operz t ions  s h a l l  n o t  be 
a t t snpted .  

Szction 6-3.2. Clar i f icat ion.  The requirenent  for personnel "standing 
by" does n o t  mean the required people c a n n o t  be per fora ing  some other 
function, b u t  thgy must be-able t o  s u s p d  w h a t  tney a r 2  doing t o  provide 
the jmiiediate rescue e f for t s .  

personnel may be relaxed i f ,  i n  the Chief 's  opinion, ' '  q u a l i f i e d  personnel a r e  
readi ly  ava i lab le  and a r e  dedicated t o  the  s i t e .  ( A t  a small s i t e ,  i t  should 
n o t  be necessary for medical/ambulance personnel t o  respond on every 
inc iden t ) .  

. .  
- Section 6-3. The "standing by" requirenent -for q u a l i f f e d  l i f e  s u p p o r t  



... :. 

.. . S e c t i o n  8. X number o f  t h e  r e q u i r e m e n t s  of Cha?ter 8 are c u r r e n t l y  
p l a n n e d  f o r  DOE-adoption, s u c h - a s  a Hea l th  Data Base ( S e c t i o n  8-1) and 
R e h a b i l i t a t i o n  ( S e c t i o n  8-61, and P h y s i c a l  F i t n e s s  Program (Section 8 - 2 ) .  I r  
a d d i t i o n ,  a nunber  o f  f e d e r a l ,  s t a t e .  and local r e q u i r e m e n t s  a r e  be ing  i n p a s f  
O F  are  u n d e r  development t h a t  p e r t a i n  t o  t h e  s u b j e c t s  i n  C h a p t e r  8. AS a n  
i n t e r i m  requ i r emen t , ,  a1 1 DOE d e p a r t m e n t s  s h a l l  i d e n t i f y  a n y  d i  s t r e p a n c i  es frc 
t h e  C h a p t e r  8 r e q u i r e m e n t s  - ( a n d  r e f e r e n c e d  NFPA 1001 S t a n d a r d )  needed to 
a t t a i n  c o m p l e t e  compl i ance  w i t h  t h e  Chapter .  

Director as p l a n n i n g  i n p u t .  
r e q u i r e d ,  e a c h  o r g a n i z a t i o n  s h o u l d  endeavor  t o  b r i n g  c u r r e n t  p r o g r a m  i n t o  
c o m p l i a n c e  w i t h  the p r o v i s i o n s  of C h a p t e r  8. 
of t h e  f i n a l  c r i t e r i a ,  a d e d i c a t e d  e f f o r t  should be made by e a c h  
d e p a . r t n e n t  t o  deve lop  a p h y s i c a l  f i tness  maintenance program.. 

HOTE: The r e s o u r c e  needs  s h a l l  b e  provided t o  t h e  DOE H e a l t h  P r o t e c t i o ;  
R e g a r d l e s s  of what f u t k e  programs may be 

Pending- t h e  development  

IMPACT: 
- i h e s z  i r n p l m z n t a t i o n s  r e c o a n i z e  the p o r t i o n s  of t h e  S t a n d a r d  t h a t  r e f e r  

Zy a l l o w i n s  f o r  t h e i r  i n c o r p o r a t i o n  i n t o  t h 2  f i r e  
t o  s e r v i c e s  and f u n i t i o n s  p r o v i d t d  a t  triany DOE si tes  by o t h e r  o r g a n i z a t i o n s  
t h a n  thz f i r e  departmen;. 
d e p a r t m n t  prqrams, t h e  d u p l i c r t i o n  of e f f o r t  and added e x p e n s e s  are  . 
e l i i n i n a t e d .  

Also, by r e c o g n i z i n g  t h t  s p e c i a l  c o n d i t i o n s  a p p l i c a b l e  t o  some DOE 
o p e r a t i o n s ,  the i n t z n t  of  t h 2  S t a n d a r d  c a n  be ach ieved  w i t h o t i t  a l l  of t 
c o n d i  t fons appl i c a b i e  t o  a n  .- i n d e p e n d e n t  . municipal  f i r e  d e p a r t m e n t .  

Sines t h e  S t a n d a r d  i s  new, t h z r e  will be an added e x p e n s e  t o  those 
d e p a r t m s n t s  n o t  c u r r e n t l y  i n '  compl i a n c t  . 
e s t a b l i s h i n g  a tho rough  a n d  r e c o s n i z e d  s a f e t y  program ou twe igh  the  i n i t i a l  
c o s t s .  

. -  
Howeyer, t h e  added b e n e f i t s  o f  

-. 
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memorandum 
DATE: N O V ' O ~  1991 

SUBJECT: Guidance on Performance of Fire Hazards Analyses 

To: Distribution 

The purpose of this memorandum is to provide interim guidance on the 
development of fire hazards analyses (FHA) for Department of Energy (DOE) 
facilities pending the development and issuance of a DOE standard. While 
FHA's are currently required for new facilities by DOE Order 6430.1A and are 
being performed for nuclear faci 1 i ties , no comprehensive Departmental 

Re1 i ance on 
fire protection guide1 ines developed by the Nuclear Regulatory Commission 
for the commercial nuclear power industry is not considered appropriate for 
all DOE facilities because of the unique and varied nature of these 
faci 1 i ties compared to a commerci a1 nuclear powerpl ant. 

' guidance on their scope and technical .content currently exists. 

The guidance is provided in the attachment to this memorandum. It is 
general in nature and represents a minimally acceptable level of effort. 
is intended to be utilized by qualified fire protection engineers. * 

Interpretations of these guidelines for nuclear facilities, where needed, 
will be provided by the Office o f  Nuclear Safety Policy and Standards 
(NE-7d). For nonnuclear facilities, the Office of Safety and Quality 
Assurance (EH-30) will be the interpretive authority. 
overlap, EH-30 will develop the interpretation with the concurrence of NE- 
70. 

It 

Where generic issues 

Questions regarding this memorandum should be directed to Mr. Dennis Kubicki 
on FTS 233-4794. 

Safety and Qual i ty Assurance 

Attachment 

cc w/attachment: 
P. Ziemer, EH-1 
W. Young, NE-1 

Neal Go1 denberg , Di rector 
. Office of Nuclear Safety 
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. Guidance on the Performance of  Fire Hazards Analyses .. 
The purpose of  a f i r e  hazards analysis (FHA) is  t o  comprehensively and -, 

qualitatively assess the risk from f i r e  w i t h i n  i nd iv idua l  f i r e  areas i n  a 
Department o f  Energy (DOE) f ac i l i ty  so as t o  ascertain whether the 
objectives stated i n  Paragraph 4 of DOE Order 5480.7, "Fire Protection,'' are 
met. T h i s  must include an assessment of the risk from f i r e  and related 
perils (direct flame impingement, hot  gases, smoke migration, f i r e  f i g h t i n g  
water damage, e tc . )  i n  relation t o  existing or proposed f i r e  safety features 
t o  assure t h a t  the f a c i l i t y  can be safely controlled and stabilized during 
and after a f i r e .  To the extent t h a t  this analysis completely addresses the 
fol lowing issues, an FHA will sat isfy the requirements f o r  a "Fire 
Protection Safe Shutdown Analysis." 
directly related t o  the complexity of the fac i l i ty  and the potential risk t o  
the pub1 i c  and faci 1 i t y  operators. 

The level of detail necessary is 

An FHA which addresses a l l  relevant f i r e  safety issues shall be performed 
for a l l  new f a c i l i t i e s  as directed by DOE Order 6430.1A; for a l l  nuclear 
facil i t ies,  o r  as directed by the DOE Program Secretarial Officer or 
delegated authori ty .  

A preliminary FHA sha l l  be performed for new fac i l i t i e s  early i n  the design 
phase t o  assure an acceptable level of protection as the design i s  evolving. 
I t  shall be updated when significant changes.occur w i t h i n  an i n d i v i d u a l  f i re  
area. 

An FHA shall be performed under the di.rection of a f i r e  protection engineer, 
w i t h  support from systems, electrical ,  and mechanical engineers, as well as 
operations s t a f f ,  as needed. 

An FHA shall conta in ,  bu t  no t  be l imited t o ,  a conservative assessment o f  
the  fo l lowing  f i r e  safety issues: 

Description o f  construction 
Fire protection features 
Description o f  f i r e  hazards 
Protection of essenti a1 safety class systems 
Life safety considerations 

High value property 
Damage potential : Maximum Credible Fire. Loss (MCFL) and Maximum 
Possible Fire Loss (MPFL) 
Fire Department/Brigade response 
Recovery potenti a1 
Potential  for a toxic, biological and/or r a d i a t i o n  incident due t o  a 
f.i re 
Emergency p l  anni  ng 
Security and Safeguards considerations re1 ated t o  f i r e  protection 
Natural hazards (earthquake, flood, wind) impact on f i r e  safety 
Exposure f i r e  potenti a1 

Cr i t ica l  process equipment \ j 



2 - . 
The FHA shall assume that an automatic f i r e  protection system will 
malfunct ion.  If redundant automatic f i r e  protection systems are provided i n  
the area, .only the system which causes the most vulnerable condition is 
assumed t o  f a i l .  Passive f i r e  protection features, such as blank fire-rated 
walls or continuous’ fire-rated cable wraps, are assumed t o  remain viable. 

The focus of the FHA shal l  be the individual f i r e  areas which comprise the 
facil i ty.  A f i r e  area is defined as a location bounded by f i r e  rated 
construction, having a minimum f i r e  resistance rating of 2 hours, w i t h  
openings protected by equivalently rated f i r e  doors, dampers or penetration 
seals. The boundaries of  exterior f i r e  areas (yard areas) sha l l  be as 
determined by the Program Secretarial Officer o r  delegated authori ty .  Where 
a f a c i l i t y  is  not subdivided by fire-rated construction, the f i r e  area shal l  
be defined by the exterior walls and roof of the faci l i ty .  

An essential element of an acceptable FHA is  an inventory of a l l  safety , -  
class systems w i t h i n  the f i r e  area t h a t  are susceptible t o  f i r e  damage. 
This includes those primary and suppor t ing  mechanical and electrical systems 
which must function effectively during and after a f i r e  event t o  assure 
safety, including safe shutdown where applicable. For example, loss of t h e  
b u i l d i n g  vent i la t ion  system i n  a f i r e  (due t o  damage t o  power cables) may 
result i n  an ambient air temperature rise which may cause the failure of 
sensitive electrical safety class components, such as relays. 
class systems may include, b u t  are not  limited t o ,  process monitor ing 
instrumentation,. instrument a i r ,  the faci l i ty  hydraulic system, and 
emergency 1 i gh t i ng sys tem . 

Such safety 

All credible fire-related failure modes of safety class systems (Class A 
systems as defined i n  DOE 5000.3A) shall be considered. 
insufficient t o  assume t h a t  f i r e  will merely cause the loss of  f u n c t i o n  of 
safety class equipment when power cables t o  t h a t  equipment is w i t h i n  the 
f i r e  area. 
signals which may cause the’ maloperation of such equipment. S imi la r ly ,  f i r e  
induced electrical faults may t r i p  upstream electrical disconnect devices i n  
such a way as t o  render inoperable other safety class systems t h a t  may not 
even be located w i t h i n  the f i r e  area.. In  addition, the effects of 
combustion products, manual f i r e  f i g h t i n g  efforts, and the activation of 
automatic f i r e  suppression systems must be assessed. 

For example, i t  is 

I t  i s  a l so  necessary t o  consider the potential f o r  spurious 

Fire propagat ion and the potential for fire-induced radiological dispersal 
through the f ac i l i t y  a i r  d i s t r i b u t i o n  system must be considered. These 
effects must be considered for the normal operating mode of  the a i r  
distribution system as well as alternate modes, such as shutdown, t h a t  may 
result from the f i r e .  

An acceptable tool  that may be used i n  the development of an FHA i s  a f i re  
model, as applied by qualified f i r e  protection engineers. However, the use 
o f  such models is predicated on their  being conservative and validated. As 
of this date, DOE has no t  sanctioned t o  use o f  any one model for use i n  an 
FHA. However, efforts are currently underway t o  further develop FIRAC 
toward this end. DOE acceptance of ind iv idua l  models found acceptable by 



the Nuclear Regulatory Commission for the commercial nuclear power industry 
will be considered on a case by case basis u n t i l  a DOE Fire Model i s  
approved. 

Alternately, an assumption can be made t h a t  a l l  potentially vulnerable 
systems w i l l  be damaged w i t h i n  the f i r e  area. Acceptable exceptions t o  this 
assumption are water-filled steel pipes, tanks, and similar components of 
superior structural integrity w i t h  welded fittings and adequate pressure 
re1 ief .  

The quant i ty  and associated hazards of flammable and combustible materials 
t h a t  can be expected t o  be found w i t h i n  the f i r e  area sha l l  be factored i n t o  
the analyses. Consideration should also be given t o  the presence of 
transient combustibles associated w i t h .  storage and maintenance activit ies.  
Averaging cornbusti ble loading as a 'means t o  characterize the f i r e  severity 
i s  not considered an acceptable technique. 
FHA's for high bay locations shal l  consider ;he effects of smoke/hot gas 
stratif ication $ha t  may occur a t  some intermediate p o i n t  below the roof o r  
ceiling. 
held open by fusible links-meeds t o  'be addressed. 

The f i r e  hazards analysis shall be documented, inc luding  a l l  assumptions, 
and sha l l  be referenced i n  the faci l i ty  SAR. 

Similarly, the effect o f  smoke movement through doors and dampers 

/ 
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proposed action wU not hwe a 
oignificalit effaonhqrulifyofihe 
human envinnrment ilcamh&.h 
C o d s i i h h  d e t e r m f d e t o  
prepare an envitonmental impact 
statement for the ptopored .chtdalsr 
exemption. 

For further delrdt withrerpect to thir 
action. see the licensee's application for 
amendment dated June 24.1992 whi& 
is available for public inrpection at the 
Commission's Public Doarment Room. 
celmanBulldipg.~LstreetNW, 
Washington, DC 2055 d n t  the local 
public docmen! room at the B e  
Price Millar Library. Portland State 
.University. 934 SW,Herrison Street 

* P.O. Box 1251. Portland. Oregon-- 
Dated pt lbckvik M.yIaad.thh adday 

of AllguIt loBt 
Pot The Nudear Regulatory Comnzidm~ 

Areq~for8he&sgarpetitfonfot 
1eavetointemrenemaybeEiladwittrinSb ' 
days afterpublicatiunofthhnotiafn 
the Fededitegisw. Any request far 
hearing orpetition for leave to intenme 
shall be s e m d  by the requestor or 
petitioner apon the applicant, the Office 
of the Genetai CowsgL US. Nudear 
Reghtory Commission. Washington. 
Dc 20555; rhe secretary. u s  Nndear 
Regulatory Commission: and the 
Executfve secretary, usl3epr!ment of 
state. WaShington.DC20524 

Initsxeviewof theapplicatimhra 
license to export a uiilizatioa fcilityar 
defined in 109 (=FR part 110 andaoticed * 

herein. the Commission d w  not' 
evaluate the health, safety or 
environmental effects in the mipient 
nation of the facility& beexp&ed.?be 
information concerning Ws.applicatiorr - 
follows. . - . 
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fakilitiea, led to the formulation of this 
Technical Position ('IT], which is 
intended to provide guidance to 
applicanta and staff in the area of fuel 
cycle facility fire protection..% TP 
provides recommendations and 
guidelines for implementing acceptable 
fire protection programs at fuel cycle 
facilities and has elements that are 
intended to ensumprotection of health 
and minimize danger to life and 
property. The guidance should not. . 
however, be considered mandatory, and 
nothing should preclude a licensee from 
adopting a program tha! is prudent and 
employs other techniques of fire 
protection that meet or exceed these 
guidelines. 
II. Disaraaiozl 
1. Fin? Protection Concept 

presented by thin Tp conaiats of ' * . 
meanurea that will a.chieve a balance. 

conceptbffire protection* . 
. 

amongthefollowing.:.. . . . . .  L 

' cpntainment & snppression'of ' -, .- 
fires. . . .  .. .. A w n  oftheser&-lZ& Of' 
fire protection foflms...- .-c~&f::c 9.*?..> 

prwention: Fue p&f.&. .* .-: . 

s t r p ~ ~ * e d a n d "  

handling, 4 -of w. ..':.- ... +. 

Preventionoffires, 
Detectionoffires,& -. . 

/ - -  '.- e- . .  . 

. .  . .  , ..... :' . . . . .  

~ 

meamnes a f a  f@ iyde facility shoyId- : 
bt& with the d m  m&&, f.C..& 

' P e S e S  h 1 V e d  fn &e 8-S *-:- 

radioactivematerialaandchemicals : 
u s e d m t h e p m c e m u s T h e p d ~ .  
should be designed and physically laid 
out so an to minimi7P the possibdty of 
overheating. over-pressmization. 
leakage. and the conflueace of :e.. 

combustibles and ignition sources * : 
except where required by the process. . 
Even with the most welldesigned..; * .. 
faciiity, preoention offirea depends to a - 
great extent an following@:.:. .::. 'r . ,.. 
h o ~ ~ k ~ p i n g p t a c t f ~ a a d o p e r a t i n g  0 .  . 
personnel scrupulously foUowhg safety 
instrudiona . - .  c . * * . .  

b. fin? Detectiom The 'best fire 
prevention measures may occasionally 
fa& in which case an.ef€ective fiie 
detection system would detect the 
OCCllffence of fire Eind activate dam 
systems so that measures for. 
containment and suppresaion of the fire 
and personnel evacuation may start 
promptly. The type and location of the : 
detectors,would depend on the type of . 
hazard. Tbe installation of a fire I.. :* .' 
detection and dam system is espedaUy 
importantwherepusonnelpresenceis * 

infrequentendthefirehazardis .. 1 

Fire: Containment of fire in ita area of 

- .  

m-te m.high..': ,:.e-.. 5 ; (J:J.: .  . ** 
c Conloinmerit andSupprt&tm.of. . .  

prevent b dom-oaxming, maintain 
awareness of fire safety procedures 
among the employees and ensure 
compliancewith tilose proadurea and 
maintainareadineauifefixedoes - 
occur. .to implement emergency. -. - 
procedures to mppnss it and mitigate 
the conseqn-- ....... .t.:... .. 
The ptognrm w d d  bi expeked to 

include an appropriate set of the . ' . 
fohwing component&-' 
a. Establishment of a Fire Safety . 

Review Committee and a definitioxrof 

. \  - 

. .e: . . 

c 

- *  

Plant audits of fire protection should 
be performed at two levels as folIows: 

a. Monthly audits (walkdowns) to 
detect and correct departures from good 
housekeeping practicea or operating - 
procedures that may impact fini safety: 

b. Annual a d i t s  by the Fire Safety . . 

walkdowns, to review pmper 
functioningoftheFireRatection I *  . 
Program and genemlly theoverallfii 
safety of the facility. . ' 1 

Revikw committee. incfrrding.plant ,:: 

... 
- .  

. -- 
- .  

. .  





3. Bdding Comtrutq.ion 
3.1 * Conotruchon Staadard 

Type I conrtruction. as classified by 
VFPA 22a, Tvpes of Building 
3nstruction. io considered adequately 
Gresafe for the proceu buildings of the 
todfity. (The National Fi Protection 
Asmiation (NFPA) doarmenti cited m 
&e text are listed in the reference 
d o n  in the order of their NFPA 
aumberr.) Thi standard specifier that 
the structural members of the buildingo. 
including walls, columq, beam, floors; 
ondruofaarttobearaotroctedof 
appzwed noncombustible or l i d  
combustible atatexiale and bave 
:peCaedminimumfirereaistance 
tatings. if nonpmxw areas are housed 
+n the same or adjoining buildings, the 
cntire building complex ohauld be the 
squivalent of aTyp I mtruction. 
,32 Fvekeao , . 

prevent itss&ici. axemioohtaiding 
proasaesiiimateri&m~v€Bg* 
hazards should be separated by 

.stractaralbarriersiata*pnar.fn 
particatat.~actractionarws. 
boiler tooms indnemtora narrhomtr. 
~ ~ ~ s r r i t c h g w r r o o m s ,  
campaterroom&ma'mtmancxshapb' 
fire pmnp anas;d office areas SlIdd 
besepanltefireanak-. . 

Toconfint finiditsarea'oforiginami 

S@lchnalb@l?M3iidlld&g*&k 
, floors. -*and rb~Ea that bound 

fire afeas shdald fi& appropriate fire ' 
resistance raw. Bqundaries of sach 
fue arem may coincide wllh zones the 
facility is divided into, based, where 
such zoning exists, on kdiotoxidty of 
!he materials handled therein 

Operkgs in the barriecP thatare 
,~ormdarieS of the fire areas should have 
~evices.auchasfiredmrsancifire 
3tops. installedin them Such deukes 
should bave at kart the same 6re. 
apsistancemtirrgs as thebarrien in 
,dlidlhyareilWkd# 
3 3  ExposunFm~ 

other bd ld iqs  or inrtnllations with 
flammable, combudrb * le, or reactive 
liquid or gas starage. the risk of 

inthoee expoMefres- 
inotallptiono to the procers brrildiag 
c o d  should &evabted.nnd 
appropriats grotectioameutres rho&. 
be taken.NFPABcA.potadioaof . 
Euildinga fromE?cterif?rl?@e Elcposurea, 
provides,&ance 011 proteetian from 
sucherpa~lrfr.NFPAa0. Elnuunable 
andComburbbleLiquidrCodeh 

tank rtmaga 

when e proc& butlding isclose LO 

. .  

m i n i m t t m ~ t i a ~ E r o m  

r 

3.4 P e s u n m d m .  
. T%e building design should provide for 

safe meam of egress for personnel In the 
ev& of a fire emergency. Egress routes 
should be clearly marked NFPA lot 
Safety to Life from Fin in Bulldings and 
Structures. piovides guidance on egreos 
design and protection of egress routes. 
3 5  smakevexlts 

Ifthe building has undivided floor. 
areas that are not provided with means 
of automatic fire suppression and are. 
largeenougbthathosestreamsdirected 
from outside may not r e a d a l l  parts of 
L e  arear. mitigating features, such as 
smoke vents and curlain bards. shwld 
btprovidedNFPA20QUSmokaand 
Heat Venting, may be consulted . 
3 8  Hiddenspaces 

combuJhbles as far as practicable.. . 
Suspehded e i h g a  and fie& supports, 
hulation farpipes zind ducts. and . 
dattenuating*mati?dals ahoddbe'. 
wmcombustii W cracks oropenfngs - 
floor spaces alpddbe seciled, -.:. 

Concealed spacer shouldbedevofd of 

iafloonhding to Inami:md&: 
.! 1. - . . .  . .  3.7 fi$lwng.*- - - .  . 

Rwisionsshorildbemade& . . 
p r 0 ~ t i I e f a c i l i t y ~ l l g b t n l a g ~ -  
d a r n a g e ~ ~ ~ b ~ e  faitheWatiOnOf 
8achpr0tediOnfsprovfded5~~Afa 

@&: <' J.:.T..--.- -,.:.. 
.. .,:-..I-'-. ,-. -. . :..:< . .-.a r -  

Roar- sl~ed.joremove** --: . .. 
anticipated'qsuantitiestities of lir&i&tiug . 
water.shouldbeprovidedfn~ .. 
areas.DrainageErom&- 
hazardous EhnmirnlR orrodioactive . 
materlatshculd be colIectedino~- 
for tampbg 'and treatmeat beiore 
releasetotheenvironfnent - .  

w w e .  ~ 

. . .. , . : , L .e.. . . 

39 ElecbiefnttaLla& . e .  

All electrical wiring and fnstattations 
sharddbemade.usedandmaintained 
in accodance with industry standards, 
su16asNFPA7o.NatioDal~ecMcal 
Cadc and otfier standards that apply to 
special situations. such as NFPA 7OE, 
Electric safely R- for 
Employee Work-places; NFPA 79. 
Electrical Slandard for industrial 
Machinery; andNFf+A?S.ElectriCal 
QmpuWData ~~Q~ 

- -  - .  .. . .  i .  
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5.1.3 finhydrgua Ammonia 
One of the uses of this chemical is as 

a source material for the production of 
hydrogen for use in reduction processes. 
It is a flammable gas, which is stored 
and pumped in the liquified state, and 
undergoes dissociation into hydrogen 
and nitrogen in a high-temperature 
dissociator at about 1850 'F. Anhydrous 
ammonia is flammable and presents. if 
ignited in a confined space, an explosion 
hazard. It also presents a tm-city 
hazard. . 
5.1.4 Hydrogen 

Hydrogen has a high burning velocity 
and also a wide flammable range in 
mixtures with air. A d  hydmgen 
fl me, as  at a leak from a pipe, is bluish 
and ahnost invisible. The hazards of fire 
and explosion are high In the event of a 
leak from any equipment that contains 
or mes hydrogen. AdditionalIy, there is . 
the hazard of explosion in v& and . 
fuma- were explasivemixtmes of 
h y ~ ~ d a n r i d i r s ? r . ~ ~ f o ~  . . .  
inadvertentiy.. z; ; . ,  

. 5.15 Fluorine.., 
.* a o r i n e  is onedithemostreactive 

... elements hown. Apart from'its being, . .. 
' highly comMive and toxic i t  reads. ' : - -- 

I. organicmaterials and cawem fiie& even .. - t h o u g h i t i s i ~ ~ & . : ~ ~ - ~ .  . > - :  . FIaqrine'may e. & a t m e . m o n  in -. : 

...-. . . . .  
........... : . . I *  ... 

m i  : 7 .  ' :' ....... 

vidently with hycfrogar and manjr 

contactwithmetallicpowdemand . ..: 
watervapor. ..-: .... .-. . 

Flammable Liquids add Gases 
Pmcessw involving solvents or 

other chemical substances, that may be 
ciassified as flammable liquids 
according to NFPA 321;.Qassification of 
Flammable and Combustible Liquids,.. 
should be isolated f m n  each other and 
fmm !he remainder of the facility by 
locating them either in separate . 
buildings or in spaces e n d 4  by 
barriers having a minimum fire 
resistance rating of 1 hour. 

522 All electric motors. 
switchgears, lighting, and other 
electrical installations in these process 
areas should be of the explosive-proof 
type. NFPA 70, National Electrical Code, 
providesguidance. ., . . 

5 2 3  No open fltime~shodd be. 
permitted in theseareeuGmstmction or 
maintenance work-involving torch- 
cutting or wel* may be permitted 
only when the pnxzss b shut dorm.& 
inventory of ff smmahle and combustible 
materials is at a minimr!m.anddety. 
measures. ruchas fire watches. are :. , 

52 , -  PAc&es Lnvolving:use of . - 
I .  

* .. ' *  

. . .  

. .  
. .  
.... . .  
1 -  

. *  * 

..-'I 

'Z : . .  .. .- ... 
* .  . -. 
, .  

. . *  

/. - 
known to have ignited combustible -. 
components of transfer passages and . ' 
mechanical handling inadiiiery. ad& 89: 
vinyl pipes, flexible n e o m e  boots and- 
parts of valves, andpyi0n.p- of . . . .  
conveyors. Such components should be . 
made of noncombustible materiali.as . 
far as practicable, or of &ateiiab having . 
sufficiently high ignition temperahvw - 
and resistance to heatdegradation. 
5.4 Machining Ope&ons of 
Combustible Metals 

5.43 Metals, such'as uranium. 
magnesium, titanium, and zhonium. 
and their alloys, are known'to be 
combustible; especially when in a finely 
divide form. Machining operations in 
the facilities ahould. therefor&be. : 1 
evaiuatdforthepotentiolfor. -ri.: e.-- .. 
combnstible dust doad formation and . . 
comhtiblescrapandrwarf- ...... 
sa~grfndiug,rna&dug,and :.- - -'. 
~ ~ d O X l  f r o ~ O p ~ t f O l l &  8Uch.a8  -. 

.. . .  . .:* . . .  - - .  . . . . .  s.!j-In*eratoss . . .  . .  - .. -. 
,separatedhtheremainderofthe' ' 
facility by fire.Wers.having a ..... 
minimuml-€lomfirt?resistancu.ra~ 

~- l t thefndnera tor i s topIpn .  . 
radioactivmtminated waste, itg 
exhaust should be ducted to a sampling . 
and filtration system before relearing it 
to the envimnment The exhaust may be 
ducted also to the facility O f f ~ s s  
system. Such ducts should be designed 
to minimilP deposition of particulate 
efilwnt and to facilitate cleaning. . 

s.s.3 Depending on the temperature 
of the exhaust a cooling water spray or 
passage.through a liquid precipitation 
separatormay beneeddfabath-' 

Incineritorsshouldbb* . . . .  

miing a d  d& sepmtion. 2- . *. : S. 
. -  . -  . ._ . - .  *. .. Sa Witiis . _. . a x @ k o ~ ~ F ~ c e & .  ... 

561 <.Boilerr for the supply of steam * ,' 
furnacesshdbeseparatedfkmthe * . :, 
f ~ p r O C e 8 S O p e r a ~ O n S a n d b a d ~  -. . ' 

. . . .  . implemented; NFPA sla F i i  Prevention. abrashfcnttin&Fkprot&tion.:- -. .remainder of the facility byfire barriers -:!: 

- - c  ... ... . -.. 3 . .- . .  
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that have a minimum 1-hour fi 
tesiatance rating. 

of the boiler-furnaces should comply 
<uith industry standards. such a s  the 
relevant standards in the NFPA 85 
series. depending on the typeof furnace 
and the fuel used. 

5.63 *The fuel storage tanks should 
be separated from the furnace area by 
I5re barriers that have a minimum 1-hour 
5re resistance rating. The fuel i i e s  
chould be laid out to minimize the 
possibility of damage and should be' 
dearlymarked. . * 

SJ stationary tiomdustion m e s  
5.7.1 Stationary combustion engines. 

if located in part of a structure housing 
fuel cycle processes, should be in ' 

endoems that havea &resistance 
rating of at least 1 hour. ' 

5.72 Rooms housing stationary 
combustion engfnesshould be of' 
noncombustible constnxction or. if ' combustible materials am used, should. 
be protected by automatic fire 
suppression system;'- * *  

56.2 The construction and operation 

* 

' + * 

e:.:* * -  

fire extinguishers should be on hand at 
sudbcation& 
583 Steel supports of aboveground 

storage tanks should be protected from - 
exposure fires. if dictated by the 
proximity of other flammable or 
combustible liquid storage tanks. 
location in a common diked area. or 
proximity of a tank-truck loading and 
unloading' area. 

sa4 .  In addition to normal operating 
vents, some abovegmund storage tanks 
may require emergency relief venting. 
NFPA 30 provides guidance on this 
matter. 

5 8 5  The construction. installation. 
operation. and maintenance of bulk gas 
(induding liquified gas) storage and the 
related loading and dispensing systems 
should comply with goad industry 
practice, such,as NFPA 50, Bulk Oxygen 
Systems at Consumer Sites: NFPA SOB. 
Liquified Hydrogen Systems at 
Consumer Sites: and NFPA 54. National 
Fuel Gas Code.. . .a - .  -._.. . .. 5.9 HotW' : . '  ' . . . . - 1 ..?f. . 

s . B i . ' n l e c o ~ t n ; c t t o n m a ~ ~ f o r  
hot & should be noncombustible. "& 
htemahmface coatings shodd be.  - 
nonkombustible or limited cbmbustible. . 

5.102 If combustible materials are 
used or if there is the possibility of an 
explosive mixture forming within the 
glove box .the relevant guidance 
provided for hot cells should also apply 
to glove boxes. 

if a number of glove boxes are 
operated in series, fire dampers should 
be provided at inten-ais to impede 
propagation of fire. 
5.11 -Laboratories 

The fire protedfon methods of . 
laboratories handling radioactive 
materiais are similar to those of 
chemical laboratories. Guidance is 
provided in NFpA45, Frre Protection for 
Laboratories Us@ Chemicah. 
6. Fm &&don andAlann Systems. 
6.1 Automatic Fire fitectonr 

htomatic fire detectors of 
appropriate types should beinstalled in 
all areat .with wbatantiai combustibles 
thatateinfreqaentlyvisitedoroccapied . 

areas &&wexed by automatic fire 

. 

- 

only'part of thezehoat day, unless such. 
. .. . s . e o y ! p ? :  _ _  . * . ... .. . *. ' -: - 

accordance with fndustry.standardg-- 
w&as NFPA 30. Flaminable ahd- . 
Combustiile Liquidi Code. Guidanaz'on 
the 'construction and capacities of. - * 

unenclosed day tahks will be found in 
NFPA 37, Stationary Combustion 
Ehgines and Gas Turbines. 

5 3 5  . The engine d u s t  &tern 
should be designed to prevent ignition of 
any combustible material by contact 
with the hot metal surfaces or by leaking 
exhaust gases or sparks: 
5.7.6 The stationary ajmbustion 

engine room should be ventilated 
effectively to minimize accumulation of 
combustible vapor and the possibility of 
explosion. NFlJA 37 provides guidance. 
5.8 Storage and Handling of 
Flammable and Cdmbuetible Liquids 
and Gases 

operation, and maintenance of 
combustible liquid storage and the 
related loadw and dispensing systems 
should comply with industry stand- 
auch as NFPA 90, Flammable and - 
Combustible Liquids Code. . 

5.8.2 Indoor storage.of fl-ble 
and combustible liquids may be 
permitted in l i i t ed  quantities in 
approved dosed containers for day use 
cind maintenance work or for diesel. . 
engine operation. Appropriate portable . 

5.fj.1 The c011~tru~ti0~ installation. 

maintained at &e absolute minimum, If 
flammable gases ar vapors may be : 
.present in explosive proportions. an.-' 
inext atmosphere should be provided 
when operating the hot cell. . 

a . 4  If combustible materials 
used in a hot ceU extinguishing agents 
that are compatible with the materials 
haadled should be provided within the 
hot mil. together with their deiivery 
systems. Nuclear criticality concerns ' 

should be considered in selecting * 

extinguishing media 
5 9 5  Filters for the exhaust air from 

a hot cell should be of noncombustible 
COaStrUCtiOn. 
59.6 Further guidance for hot cell 

fire protection is provided in NFPA 8 O l .  
Facilities Handl i i  Radioactive 
Materials. 

. .  
89- h d i b T e & v i & .  . .  .. . -. :. 

the n0urce.s offanition should be." * 

5.10 Clove.&~es -. 
S.10.1 The construction materials for 

glove boxesmay be of the limited- 
combustible type if onlynoncdmbastible 
process materials are.used w i t h l n & n ~  
Otherwise. except for the gloves, the. 
glove box rhonld be of noncomhtibk - exampla nearexits frrrm the various COllStructtOn. I . .  fadtityakis.- . ..'..' ' . . .  

. ,.. . _... . .. , ... . . . Aiitomaiic FiDetectors.. .-. .. .. . . 
6.4 Maiud p j j - f i ~ : ~ ~ . " . ~  . . . . 
Manual fire alannactuatom (pull-. I 

boxes) or telephones should be 
available at  strategic iocation~. for ' 

.. . . .  
: A o t o m a t i d f & d e k &  

nnmnvlble vapor orgas detecton should 
actuate audible and visiile alarms .in the 
area of originof the aZarna'asioell as at 
a central monitoring station that is 
constantly supervised Actuation of any 
fire suppression s y s t k  such aq fiow 
thra'agh a aprhkksystem. shouldalso 
actuate visible and audible alarm. The. 
tend monitoring stations sho$d have 
continuotia'idormation an the statns 
knd functioning of the &e detection 
systems; combustible vaporlgas ' 

detection systems. and automatic fire 
suppression system. induding a zone 
indication of the or@ of an alarm. 
These systems should comply with 
industry standads. such as NFPA 72G. 
installation. Maintenance. and Use of 
Notification Appliances for Protective 
S i  Systems; andNFPA 72E 

. 

. 
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with aseistaice from offsite f i  
departments where such assistance is 
available, NFPA 600. Private Fire ' 

'Brigades. should be used for guidance. 
11.2 Training 
AU members of the Fire Emergency 

Response Team should receive training 
adequate to perform their dutiea of 
aespondm to a fue emergenwin the 
facility. NFPA 600 provides guidance on 
draining and the frequency of refresher 
I' essions and drills. 
1V.Refuances * 

iYS. Nudear R e g u l a t o q ' C i s i o n  
rhcuments . * 

1. Federal Regl~m (StFR45122). 
Report of the Materials Safety 
Regulation Reviewstudy Group, 
Dea?mber 17.1988. 
2 Results of Operational Safety 

Assessments a t  the Mjor Fuel Cycle 
Facilities Memorandum fmm Hugh L 
Thompson Jr. Director. office of 
Nudear Material Safely and safeguards. 
to .Vi ir  Stella Jr; Executive Dhector 
for Operationr, US. Nodear Regulatory 

3.NuREcO8tN&Standatd€&?VieivPi=l 
, c o e i o a  idy 1,1987. 

' Q.S& Guidelines f&Fm Protection for . N n c l e a r p o w e t p f a n t r ~ i o n 2  july 

e Qnatity~Asdurance&Ett, tsfor 
opetation. chemical Safety. andFi . 
Pnitectlon for Fuel Cycle Facilith. ' 

Marchm. * . .  
N0rion'C;i~m & W o n  As.wci2tion 
DOarmentS 
s. NFPA iokxi~. portable F= 

Extinguishers. 
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Typographaphical corrections were noted to this document following its publication. Please make 
the following pen and ink changes to the document: 

Page 5, para 2, line 1. Change “will“ to “with”. 

Page 10, July 24,1994. Change location fiom ‘Wough’’ to ‘Wood”. 

Page 18, last paragraph, line 1. Change 3.2.3 to 4.2.3. 

Page 28, last paragraph. Change “Appendix B” to “Appendix C‘. 

Page 33, penultimate paragraph. Delete extra bracket before 7. 

Page 36,6th paragraph, line 2. Change section 3.0 to 4.0. 
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1.0 sco PE OF DOCUME NT 

This guide is intended to provide information for use by fire protection professionals in 
the application of reasonable methods of fire protection in those facilities where there is 
a potential for nuclear criticality. This guide may also be used by nuclear criticality 
specialists, risk analysts, and other safety professionals with interest in selecting 
alternate means of fire protection to balance the risks associated with facility fire and 
with nuclear criticality. 

It is intended that this guide be applied to facilities which process, handle, or store 
fissile materials. Such facilities and operations may include, for example. reactor fuel 
operations, uranium enrichment operations, plutonium or uranium solvent extraction 
operations, Pu or HE recovery operations, and other similar Operations. Fissile 
isotopes included in the scope of this guide are limited to u3U, usU, and "'Pu as 
addressed by ANSIIANS 8.1. 

Operations involving intentional creation of chain reactions such as critical experiments 
or reactor operations are considered to be beyond the scope of this guide. However, 
other parts of these facilities are covered and some of the concepts included'in this 
guide may be applicable. directly or indirectly, to such operations. Fissionable 
isotopes, such as neptunium, americium. curium. and other plutonium isofopes, are 
also beyond the scope of this guide. 

1 
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2.0 INTRODUCTION 

Misunderstandings and miscommunications have often led to situations in which fire 
protection systems and activities have been viewed as reducing criticality safety. 
Similarly, the need to prevent criticality incidents has, in some cases, had an adverse 
impact on fire safety. This Guide will review and analyze historical data to show that: 

1. 

2. 

-i 
3. 

4. 

Fire is a significant threat to DOE facilities 

Fire protection systems, in particular sprinkler systems and standpipe systems, are 
needed to minimize the fire exposure. 

The need to limit sprinkler protection usually results from failure to achieve 
criticality safety by preferred means. 

Lack of sprinkler and standpipe systems results in larger fires requiring manual 
firefighting activities that discharge considerably more water in a more damaging 
form thai sprinklers. 

2 
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DEFINITIONS 

critical - fulfilling the condition that a medium capable of sustaining a nuclear fission 
chain reaction has an effective multiplication factor, hff, equal to unity. (DOE STD- 
XXXX-93, Draft B, Nuclear Criticality Safety Guide for DOE Nonreactor Nuclear 
Facilities) 

criticality - the condition of being critical. (DOE STD-XXXX-93, Draft B. Nuclear 
Criticality Safety Guide for DOE Nonreactor Nuclear Facilities) 

criticality accident - The release of energy as the result of accidentally producing a self- 
sustaining or divergent neutron chain reaction. (ANSI/ANS 8.1) 

process 
either: 

1. 

2. 

double-contingency principle - a precept that requires designs to incorporate sufficient 
factors of safety to require at least two uniikely, independent. and concurrent changes in 

conditions before a critically accident is possible. Protection is provided by 

the control of two independent process parameters (which is the preferred 
approach, if practical) or 

a system of multiple (at least two) controls on a single parameter. 

In all cases, a single failure will not result in the potential for a criticality accident. 

effective multiplication factor (kcR) - The ratio of the total number of neutrons produced 
during a time interval (excluding neutrons produced by sources whose strengths are not a 
function of fission rate) to the total number of neutrons lost by absorption and leakage 
during the same interval. (ANSI/ANS 8.1) 

fissile isotope - a nuclide capable of undergoing fission by interaction with slow neutrons. 

fissionable isotope - any nuclide capable of undergoing fission by any process. 

fission - the division of a heavy nucleus into two or more parts with masses of equal order 
of magnitude. usually accompanied by emission of neutrons. gamma radiations and. 
rarely, small charged nuclear fragments. (DOE STD-XXXX-93. Draft B. Nuclear 
Criticalitv Safety Guide for DOE Nonreactor Nuclear Facilities) 
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risk - the quantitative or qualitative expression of possible loss that considers both the 
probability the hazard will cause harm and the consequences of that event. (DOE STD- 
XXXX-93. Draft B, f i  
Facilities) 
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4.0 FIRE AND CRI TICALITY RISKS 

Striving to achieve an optimum level of overall safety, the safety professional in any 
safety discipline must reach a balance among what may appear. at times, to be conflicting 
safety goals. The safety professional must consider the relative risk of various hazards 
and the alternatives in arriving at a reasonably safe solution. 

According to H. C. Paxton in Critical Control in Operations will Fissile Materials, 
"Safety is an acceptable balance of risk against benefit; it is meaningless as a concept 
isolated from other goals." In his text, Nuclear Criticality Safety: Theory and Practice, 
Ronald Knief further elaborates, "Nuclear safety in fuel cycle facilities encompasses both 
criticality safety and radiation protection activities. General industrial safety and fire 
protection are also important adjuncts to overall facility safety. Each safety discipline 
tends to focus initially on the plant operations themselves, but then must interact 
effectively with the other safety activities. " 

The goal of this guide is to provide information to allow effective interaction between the 
' fire protection and nuclear criticality safety disciplines. With effective interaction, an 

acceptable balance of the fire and nuclear critically risks may be achieved. To provide 
some perspective on the relative risks of nuclear criticality and fires, the following 
sections discuss some of the hazards and risks associated with these perils, 

4.1 Discussion of Nuclear Criticalitv 

4.1.1 Definition and description of criticality peril 

In order to effectively assess the relative safety risks of nuclear criticality and 
fire, it is important that the fire protection professional have a sound, basic 
understanding of nuclear criticality. The fire protection professional must 
clearly understand what a nuclear criticality is and what it is not. 

A nuclear fission takes place when a heavy nucleus captures a neutron. 
becomes unstable, and splits or fissions into two or more smaller nuclei. The 
fission results in multiple "daughter" isotopes, release of energy in the form of 
gamma radiation. and the release of high energy neutrons. The average . 
number of neutrons emitted per fission is energy dependent. Fissions occur 
naturally and somewhat regularly in many fissionable materials. 

5 
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The key difference between naturally occurring, non-critical fissions and 
critical fission incidents is the rate of neutrodnucleus interactions. In non- 
critical situations, the rate of leakage of neutrons is sufficiently high to 
preclude interaction of neutrons and fissile nuclei in a self-sustaining chain 
reaction. In a critical situation, the number of neutrodnucleus fission 
interactions is of sufficient numbers to sustain the fission process. 

Thermal fission of 235U, for example, produces an average of 2.43 neutrons 
per fission. If more than 1.43 neutrons are lost from the system due to 
neutron leakage, or non-fission interactions with other nuclei, less than one 
neutron will be available to sustain the fission chain reaction. In such a 
situation, the system will remain sub-critical. 

For fission to take place in fissile material. not only must there be a sufficient 
number of neutrons available for interaction with fissile nuclei. the neutrons 
must be at low enough energy or speed to interact with the nuclei. The 
neutrons must be slowed or thermalized to a low enough energy to interact 
with the fissile nuclei to result in fission. 

A material which slows neutrons is known as a neutron moderator. Hydrogen 
is a very effective neutron moderator. Water, with its high hydrogen content, 
is a good moderator of neutrons. 

Leakage of neutrons from a fissile material helps to prevent the continuation of 
the fission process within the material. Reflection of neutrons leaking from 
tissile materials back into the system will promote the fission process. Water 
molecules, which also "bounce" neutrons. tend to reflect escaping neutrons 
back into the system. 

One index of criticality is given by the neutron multiplication factor. k. The 
neutron multiplication factor is defined as, the ratio of the number of neutrons 
in one generation (i.e.. period of time) to the number of neutrons in the just- 
previous generation. e 

number of neutrons 
in one generation 

number of neutrons in 
the jus[ -previous generation 

k =  

6 
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Since not all neutrons produced are available to interact within the system due 
to leakage of neutrons from the system, it is useful to have a measure of the 
neutrons which are available for fission in the system. This measure is known 
as the effective neutron multiplication factor, ken. The effective neutron 
multiplication factor is defined as the ratio of the neutron production rate to the 
neutron loss rate. 

- neutron production rate 
kc17 - neutron loss rate 

When the neutron production rate and the loss rate exactly balance. krr equals 
one, the fission is self-sustaining, and the system is critical. If neutron 
production rate is less than the neutron loss rate in the previous generation. kfr 
is less than one, and the system is subcritical. If the neutron production rare is 
greater than the leakage rate, kff is greater than one, and the system is 
supercritical. 

hff = 1 critical 

kerf > 1 supercritical 

A nuclear criticality generally initiates as a rapid, short duration event. 
Typically, there is a "blue flash", a rapid release of neutrons and gamma rays, 
and release of fission products. Following a sharp spike of energy release 
during the initial excuysion, accidental nuclear criticalities tend to be self- 
limiting and immediately shutdown the reaction. In aqueous solutions this is 
due to localized heating of the liquid which reduces the density of the 
moderator and the production of hydrogen and oxygen bubbles which produce 
voids which further reduces the moderator density. In some cases. a transient 
condition may be created, in which subsequent criticality events continue 
periodically over a period of time. The subsequent criticalities. following the 
initial spike. tend to be lesser magnitude than the initial spike. 

In order for there'to be a danger of a criticaiity to occur. there must be a fissile 
material present. For the purposes of this guide. this includes specific isotopes 
of uranium and plutonium. (133U. 'jSU. 2j9Pu) There must be sufficient mass of 

7 
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of the fissile material present. In addition, the material must be in density 
sufficient for its volume to optimize the leakage of neutrons. Material shape is 
important in determining neutron leakage rate. Spherical shapes optimize the 
volume to surface areas thus minimizing neutron leakage. As mentioned 
previously, a water moderator and reflector of neutrons enhances the fission 
process. Factors influencing the potential for criticality are illustrated in 
Figure No. 1. 

FACTORS IN WATER MODERATED CRITICALITY 

ISOTOPE AND ENRICHMENT 
MASS PRESENT 
DENSITY OF ISOTOPE 
SHAPE. VOLUME OF ISOTOPE 
CONCENTRATION OF ISOTOPE 
SPACING OF MATERIAL 
NEUTRON ABSORBERS, POISONS 
MODERATOR PRESENCE 

0 MODERATOR DENSITY 

Figure 1 

In his report, Criticalitv Control in Operations with Fissile Msterial, Paxton 
illustrates this concept: 

". -.Let us illustrate the various influences on criticality by limiting our attention to 
two common materials, enriched uranium and water. To start. we consider a 
critical sphere of U(93) metal at normal density. The diameter of this sphere is 
about 6.9 in., corresponding to a volume of 2.8 liters and a total mass of about 52 
kg. If the same quantity of material is formed into a slab or an elongated 
cylinder, distances through which neutrons must scatter to reach a surface are 
decreased (the surface-to-volume ratio increases), so the chance that a neutron 
may escape from the material is increased. In other words. leakage is increased at 
the expense of fission and capture. so that the new shapes are subcritical. 
Returning to the sphere. if the size is maintained but the density of U(93) is 
decreased. neutrons pass through less matter on their way to the surface. the 
chance of leakage is increased. and the new sphere is subcritical. Likewise, a 
decrease in 35U enrichment at constant size and density decreases the chance of 
fission relative to leakage and capture. so that the sphere is again subcritical. 

8 
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Now. several different influences of water on our U(93) sphere will become 
apparent. If the sphere is immersed in water, some neutrons that would otherwise 
escape from the surface are scattered back into the fissile material, leakage is 
reduced. and the sphere is supercritical. Actually, the critical diameter of the 
uranium sphere drops to 5.3 in. (corresponding to 1.3 liters or - 24.5 kg of 
uranium). Of course, this neutron-return effect is by no means limited to water. 
Any material that surrounds fissile sphere will act similarly as a neutron 
"reflector. ' I . .  . 

It is important that the fire protection professional understand that, although the 
accidental criticality includes a rapid release of energy, it is not a nuclear 
explosion in the same sense as a nuclear weapon detonation. None of the 
criticality accidents which have occurred in process operations has resulted in any 
significant property damage and few resulted in any significant contamination. 
The limited consequences of criticality accidents is further discussed in Section 
4.1.4 of this guide. 

4.1.2 History - Examples of Past Criticality Accidents 

According to Statton and Smith'. since the beginning of the nuclear industry, there 
have been only eight reported criticality events in process operations in the free 
world. Others have occurred in reactors and critical assemblies. A discussion of 
the process operations criticality incidents is included in this guide to provide 
background on those events to provide insight into the causes and consequences of 
some criticality incidents. 

These eight accidents are summarized in Table No. 1 and are further discussed in 
Appendix. 

:Stratton. W.R.. and Smith. D.R.. A Review of Criticalitv Accidents, DOE/NCT-04, 
Lawrence Livermore National Laboratory. March. 1989. 
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CItITICALITY ACCIDENTS IN PROCESS OPERATIONS 

MAI'EKIAI. IIA'I'E G EOM E'I'KY CAlJSE 

June 16.1958 55-gal. drum 

250 gal. 
cylindrical tank 

5000 gal. 
cylindrical tank 

2 ft diameter 
cylibder 

Dece!aber 30 ,  1958 

Uater added to 
uranyl nitrate 
solution 

stirring change 
geometry 

aolution 
Inadvertently 
siphoned 

solution moved to 
unsafe geometry 

Octobor 16,  1959 

2.61 kg '"U 

1.15 kg Pu 

10.5 Kg V I 8 9 1  
9.3 kg "'U 

January 25, 1961 

18 Inch cylinder solution pourod 
into unsafe tank 

cylinder Pu in trapped 
aolvent 

cylindrical scrub "'U strlpped from 
COlUmll solvent 

April 7. 1962 

July 24, 1964 

August 14. 1970 

October 11. 1978 

I .OCATION 

Y-12 Plant 
Oak Ridge, M 

LASL 
Lorr Alamos, HH 

I CPP 
Idaho 

ICPP 
Idaho 

Recuplax 
Plant 
Ranford. HA 

United Nuclear 
Corp. 
Hough River 
Junction, RI 

BNPL Pu Plant 
Hlnd?rcala, England 

1.5 k g W l  nitrate 

3.27 kg Pu in two- 
phasa ryster 

34.5 kg "'U in 800 
1. water 

8 kg *"U in 4 0  1. 
water 

1.55 kg Pu solution transfer 
to large tank 

18 inch cylinder I 

ICPP 
Idaho 

TABLE NO. 1 
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In the fifty year history of the nuclear industry in the free world there have been 
only eight criticality accidents reported in processing operations. (See Figure No. 
2) During the period from June, 1958 through July, 1964. the average frequency 
of criticality accidents was approximately one accident every 12 months. Since 
1964, there have been only two reported criticality accidents and there have been 
none since 1978. While there is little statistical significance due to the small 
number of incidents, there has been an average frequency of criticality accidents 
of 0.16 criticality accidents per year (one accident every 6.25 years) for all fissile 
material processing operations over the fifty year history. 

4.1.4 Consequences 

The consequences of a criticality are a function of several factors. Some of those 
factors include whether the operation is hands-on or in a shielded facility, the 
magnitude of the excursion, the position of personnel at the time of the excursion, 
and emergency action which are taken in response to the incident. 

There are some common characteristics of the consequences of the criticality 
accidents which have occurred. None of the incidents have resulted in any 
significant damage to process equipment or facilities. At most. the damage has 
been limited to clean-up of solutions in facilities designed for decontamination. 

11 



Nuciear Criticality Safety Guide For 
Fire Protection Professionals 

In DOE Nuclear Facilities 
Draft B. June 30,1994 

t 

c1 0 

Figure No. 2 

12 



Nuclear Criticality Safety Guide For 
Fire Protection Professionals 

In DOE Nuclear Faciiities 
Draft B. June 30,1994 

A result of criticalities is the release of fission products and fission product 
radioactivity. In each of the cases the property damage consequences of fission 
product release has been negligible. There has been no significant contamination 
of facilities due to fission product release and environmental releases have been 
minimal. The magnitude of nuclear contamination due to dispersal and loss of 
confinement of special nuclear material has far exceeded the contamination due to 
fission products of the criticality. 

Any accidental loss of human life is tragic. Every reasonable means must be 
taken to avoid accidental loss of life. Considering the number of fissile processes 
which have been conducted over the past fifty years, the fact that only two lives 
have been lost due to accidental nuclear criticalities in process operations is a 
testament to the care exercised in protecting nuclear facilities against accidents. 

Beyond the two fatalities. the health and safety impact of criticality accidents on 
personnel has been very low. Due to distance, shielding, or the duration of the . 
exposure. the non-lethal radiation dose received by other personnel present at the 
time of criticality accidents have had no fasting effect on their health. 

4.2 Discussion of Fire Peril 

4.2.1 Discussion of Industrial/Commercid Fire Problem 

Fire has a major impact on the U. S. economy and the safety of citizens. 
According to National Fire Protection Association statistics. there were 4.730 
non-fire fighter deaths and 28,700 non-fire fighter injuries due to fires in the U.S. 
in 1992. Property damage due to fires in the U. S. in 1992 were estimated to 
amount to $8.295 billion. Over 20% of the property damage by fires in the U. S. 
in 1992 was sustained in industrial, commercial, and special use properties. In 
1992. ten catastrophic multi-death fires in non-residential structures (including 
industrial, commercial. and assembly occupancies) claimed 52 lives. DOE- 
owned. contractor-operated facilities include a wide variety of types of 
occupancies. For the most part, occupancies which would be covered by this 
guide could be generally classified as industrial/commercial properties. 

Fortunately, DOE has enjoyed a much more favorable fire history than other 
industrial/commercial groupings both in frequency and severity due to the 
"improved risk" level of fire protection provided at most DOE facilities. 
However. the DOE is not exempt from experiencing significant fires. 

13 
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Some examples follow. 

4.2.2 DOE History - Examples of Some Past Events 

Rocky Flats Fire, Bldg. No. 776-777 
Mav 11, 1969 

The most notable event, from a fire' damage, potential personnel hazard. and 
potential nuclear criticality hazard. was the Rocky Flats fire of 1969. This fire is 
believed to have initiated in a lidless can containing plutonium in a glovebox and 
quickly spread to other combustible materials in the glovebox. The tire 
department received alarms from heat detectors in the facility at 2127 pm. 
Responding promptly. the fire department encountered dense smoke and congested 
conditions which hampered their ability to locate the fire and effectively direct fire 
fighting efforts. Because of a concern for potential nuclear criticalities, the use of 
water for fire-fighting had been prohibited except as a last resort. For this reason, 
automatic sprinkler protection had not been installed in this particular facility, 
although the new plutonium production facility, which was under construction at 
the time of the fire, was being provided with automatic sprinklers. Initial fire 
attack was made with carbon dioxide extinguishers but they were ineffective. 

Fueled by plutonium and 600 tons of combustible shielding, and fanned by the 
uninterrupted ventilation system. the fire continued. unabated. Plastic glovebox 
windows burned out. The smoke plugged some filters which allowed the normal 
airflow to reverse direction. Plutonium oxide was released into the room. 

Despite precautions against the use of water to fight fires in plutonium raciiities 
due to the concern for potential nuclear criticality. the fire chief. weighing the 
relative risks. made the command decision to use water less than ten minutes after 
the fire alarm was received. The fke department used fire water hose streams 
throughout the duration of the tire fighting effort. The fire. which spread 
extensively through the glovebox lines. was brought under control by 6:40 pm. 
over four hours after the initial alarm. 

Despite the extensive use of water delivered by fire hoses. and substantial 
quantities of fissile plutonium. no nuclear criticalities occurred. There were no 
lost-time injuries from the fire due to the fire-fighting efforts. Since the fire 
occurred on a Sunday. there were few people in the facility. Damage 10 the 
building and equipment was extensive. The fire was reported to have consumed 
nearly six tons of combustible material in addition to the combustion of 
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plutonium. In addition to smoke and heat damage, the facility was heavily 
contaminated by plutonium. Plutonium was also tracked out of the building by 
fire fighters. There was detectable ground contamination but no evidence of 
plutonium contamination beyond the plant boundaries. The initial facility 
restoration cost was estimated to be $45 million. Of that cost, about $26 million 
is attributed to fire damage, clean-up, and Pu recovery. 

Paducah Gaseous Diffusion Plant Fires 
November 11. I956 and December 13. 1962 

Sprinkler protection was not provided in the gaseous diffusion buildings due to the 
lack of combustible contents and. what was believed a the time to be. non- 
combustible construction. On November 11. 1956, an intense. but localized. fire 
was initiated by a compressor gas seal leak. This fire subsequently ignited the 
combustible, built-up roofing system and spread throughout the building. As a . 

result. the entire 67,000 sq. ft. of the roof was destroyed. The total loss was 
$2,100.000: the fourth largest loss from all causes which had been suffered by the 
Atomic Energy Commission. One fire-fighter was seriously injured. 

As a result of this major fire, full automatic sprinkler protection was provided for 
all gaseous diffusion buiIdings at three sites. Sprinklers were effective in limiting 
the loss due to an explosion which later occurred at the Paducah plant. 

On December 13. 1962, an explosion occurred in a process cell at the Paducah 
plant. The automatic sprinkler systems. which are not designed to protect against 
explosions. responded to the energy released by the explosion and the hot steam 
which was generated. by the opening of 2341 sprinkler heads. The sprinklers 
controlled the fire such that only a single hose line was necessary to effect 
extinguishment. The explosion caused damage totaling $2.900.000. It has been 
estimated that the loss would have been on the order of $160.000.000 if sprinklers 
had not been provided to prevent the propagation of an ensuing fire. 

Metallic Plutonium Fire 

In his book. Living with Radiation: Problems of a Nuclear Acre for the Lavman, 
Vol. 2. Fire Service Problems, F. C. Brannigan, a former AEC fire protection 
engineer. described a "Small Metallic Plutonium Fire Leads to Major Property 
Damage Loss. " A small amount of pyrophoric plutonium was reported to have 
spontaneously ignited in a dry box. A watchman discovered the fire which 
involved the plutonium, combustible parts of the dry box. and rubber gloves. Fire 

. 
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fighting was delayed because of the plutonium which was kiiown to be processed 
in the facility. Carbon dioxide extinguishers were used without effect. Despite 
the uncertainty of the potential nuclear criticality effects, water spray was 
eventually applied to the fire and the fire was controlled. 

Brannigan concluded that the significance of the incident was two-fold: 

"The dry box fire discussed above had two serious consequences: (1) It 
allowed escape and dissemination of considerable plutonium contamination 
throughout the immediate area; (2)' it also burned through the combustible 
CWS filter at the dry box permitting flames and some unburned combustible 
gases to pass through ventilating ductwork to the large main bank of filters 
which were of combustible type." 

He also commented on the relative risks associated with such installations and the 
appropriate balance of precautions and protection which should be provided: 

"It is quite probable the provisions of one or two automatic sprinklers within 
the dry box involved in the fire would have permitted earlier fire detection, 
much earlier establishment of fire control. and limited fire and contamination 
damage to immediate surroundings. The provision of automatic sprinklers 
admittedly may introduce new risk of contamination spread in water runoff 
and, ip the case of fissionable materials, and danger of inducing an accidental 
criticality incident. The incident provides tangible evidence to support the 
belief that failure to provide automatic fire detection and control measure for 
radiological risks will in general result in a level of personal injury and 
property damage risks exceed that which would exist if automatic fire detection 
and control devices were used. 'I 

4.2.3 Frequency - Statistical data 

Overall. the Department of Energy has enjoyed a favorable fire protection history. 
However. fires. including large loss fires, have not been infrequent events on 
DOE facilities. Former DOE Fire Protection Manager. Walter W. Maybee, 
collected. analyzed. and published information on tire frequency and severity in 
DOE/EP-0052. Automatic SDrinkler Svstem Performance and Reliability in 
1. In his data base, 
Maybee included 633 fire protection-related incidents in DOE and predessor 
agency facilities. The data base did not include fires which resulted in "no loss" 
or property damage losses less than $1.000. which are not required to be reported 
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to DOE headquarters. 

Maybee reported that. on average, the DOE experiences 
exceed $1,000 in property in its facilities each year. He 

twenty-six fires which 
also analyzed the 

frequency and severity of DOE facility fires using extreme value projects and 
other statistical tools to project the recurrence period of fire losses. Graphical 
representation of Maybee's projections are included in this guide as Figures No. 
3. 
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Based on Maybee's extreme value projections, it is revealed that the projected 
frequency of fires exceeding $100.000 value in DOE facilities is about 1.4 x 10-l 
per year or about once every seven years. For fire losses exceeding $1 million, 
the projected frequency rate is about 3.3 x per year or about once every 30 
years. Significant fires are not only credible events in DOE facilities, their 
recurrence rates are relatively high in risk assessment terms for moderate and high 
consequence events. 

In addition to resulting in property damage, fires in DOE facilities result in 
personal injuries and deaths. In the same document. Maybee reports that there 
have been 20 fire deaths reported in DOE and predecessor organizations during 
the period from 1943 to 1980. Thus. on average, there are 0.54 fire deaths per 
year. Historically, fire deaths occur slightly more frequently than one death every 
two years at DOE facilities 

4.2.3 Consequences 

From the above discussions. the consequences of fires, both historical and 
potential, should be clear. Fires endanger personnel, result in property damage 
and impaired operations, result in uncontrolled contamination. and. without quick 
and properly designed suppression, may result in accidental criticalities. 

Personnel injuries are discussed in Section 3.2.3. of this guide. The frequency 
and magnitude of property damage losses due to fire are also discussed in previous 
sections of this guide. Figure No. 4 displays a summary of information on the 
cumulative impact of fires during the period 1952 through 1980. These subjects 
need not be further elaborated upon in this section. 
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constitute a design basis accident. Fires are likely to be a cause of 
spread of nuclear contamination. Fires can result in the breach of coniinement 
enclosures due to burn-through or failure of gloves, viewing panels, or other 
primary barriers. Fires can also seriously impact the performance of active 
ventilation systems design to preclude release of radioactive materials. 

Smoke and large soot particles associated with the burning of hydrocarbons may 
quickly clog filter media. Such clogging of filters, and subsequent over- 
pressurization of the filters. can and has resulted in breaching of filters and release 
of radioactive contamination. 

Ventilation systems designed for confinement control can handle air-flows and 
pressure transients under normal conditions and limited range of abnormal 
conditions. Hot, expanding gases resulting from energy released during fires. as 
well as the production of large quantities of smoke and volatiles from the fire, 
concurrent with impairment of the ventilation system due to fire products. can 
result in pressurization of the confined volume and unanticipated and uncontrolled 
flow reversals. 

Air-borne contamination is difficult to control. The ability to control 
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contamination can be significantly impacted by a fire and the potential to effect 
control seriously diminished if early fire intervention is not provided. 

Fires may also result in accidental criticalities. Some examples of fire 
consequences which may lead to criticality accidents are discussed in Section 6.0 
of this guide. 

4.3. Discussion of Fire SupDression Svstems 

4.3.1 DOE History 

The history of performance of automatic sprinkler systems in government-owned 
nuclear facilities is well documented. The previously cited Maybee report 
documents the performance of sprinklers. which are the principle fire protection 
system used to protect nuclear facilities since the founding of the Atomic Energy 
Commission in 1947. The data collected and analyzed in that report include 
nearly 600 fire protection-related incidents and over 100 fires. The performance 
of automatic sprinkler systems, as documented by Maybce. an summarized blow, 
has been outstanding. _/ 

4.3.2 Statistical Data on Sprinkler Systems 

4.3.2.1 Successful Operation 

The Maybee report confirms that automatic sprinkler systems have been 
extremely successful in controiling tire losses in government nuclear facilities. 
The data demonstrate that automatic sprinkler systems are more than 98% 
effective in controlling or extinguishing fires. Contrary to some popularly 
held beliefs fostered by and misrepresented by the Motion picture and 
television industries. most fires do not result in the operation of large numbers 
of sprinkler heads and.do not result in massive releases of water. About one- 
third of all fires occurring in sprinklered, government nuclear facilities were 
completely extinguished by the operation of a single sprinkler head. Greater 
than 92% of all fires were controlled or extinguished by the operation of six or 
fewer sprinkler heads. 

Furthermore. there has been no loss of life due to fire in sprinklered, 
government nuclear facilities. 

. I  The magnitude of property damage losses from fire in a sprinklered building is -- 
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about one-fifth of the losses in unsprinklered buildings. This fact is 
particularly significant in light of the fact that it is the facilities which have a 
high loss potential which are provided with automatic. sprinkler protection. 

4.3.2.2 System Failures 

The Maybee study reported only two cases where an installed sprinkler system 
did not control or extinguish fires. One involved a dust collector for which the 
sprinkler system control valve had been shut due to cold weather and in which 
pyrophoric dusts spontaneously ignited. The second involved a massive failure 
of a large electrical transformer which broke a 3-inch sprinkler main which 
prevented the systems from controlling the ensuing fire. 

The fact that automatic sprinkler systems are not prone to fiequent inadvertent 
actuations has been supported by studies by the National Fire Protection 
Association, the Center for Fire Safety Studies at Worcester Polytechnic 
Institute. the Electric Power Research Institute, and the U.S. Department of 
Energy. 

The previously cited Maybee report also addresses reliability and presents a 
high degree of statistical significance. The investigation included over 4200 
sprinkler systems. In terms of operating history, it included 30.000 system- 
years or 4.7 million sprinkler head-years of experience. The data analysis 
included both the effectiveness of sprinkler operations to control fires and the 
reliability of sprinkler systems to remain functional without inadvertent 
operation. 

Among other topics, the Maybee report addressed "failure" or leakage of 
closed-head sprinklers. Established by the vast data base. it was concluded 
that the probability of a sprinkler head failing due to leakage from all causes is 
2.2 x l o 6  per year. In risk assessment terms this represents an extremely low 
frequency event. 

To put this in perspective. many risk analysts consider events with a 
probability of occurrence of 1 x lo-" per year or less as "incredible" and need 
not be addressed in quantitative risk assessments. On this basis. the likelihood 
of an individual sprinkler head leaking is considered to be barely credible. 

A similar study was conducted by Mr. Edward A. Sawyer at the Center for 
Fire Safety Studies at the Worcester Polytechnic Institute. Mr. Sawyer's 
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Master of Science Thesis was Failure Analysis of Inadvertent Operations of 
Fire Protection Svstems Including Design Recommendations. Sawyer’s study 
included 556 inadvertent actuations of fire protection systems as reported by 
the U.S. DOE, the Institute for Nuclear Power Operators, the U.S. Nuclear 
Regulatory Commission. and through personal communications with fire 
protection professionals in the nuclear power industry. Sawyer’s investigation 
included all causal affects including adverse environmental conditions. Based 
on his study, Sawyer concluded that the probability of inadvertent opening of a 
fusible element of a sprinkler head is 1.2 x lo6 per year. This reported 
probability is the same order of magnitude as cited in the DOE report. 

A third major study was conducted on behalf of the Electric Power Research 
Institute. This report was published in 1985 as EPRl NP-4144, Turbine 
Generator Fire Protection bv Sprinkler Systems. Among its many conclusions 
regarding sprinkler system reliability, the EPRI report concluded that the 
probability of fusible link operated sprinkler head failing in the open position 
is 9.8 x lo4 per year. Independently. this study found the probability of 
sprinkler head leakage to be of the same order of magnitude as the other two 
studies. 

Inadvertent operation of closed-head sprinkler systems do occur, but the 
frequency of such occurrences can be predicted on a finite frequency. Data 
support the fact that the probability of a single. closed-head failing and 
discharging water in the absence of a fire is so low as to be practically 
incredible. 

While the statistical reliability of a wet-pipe sprinkler system is exceptionally 
high, the reliability of a sprinkler system to preclude inadvertent discharge of 
water can be further enhanced by the provision of a pre-action sprinkler 
system. Pre-action systems are designed primarily to protect properties where 
there is a serious danger of water damage in the unusual event that water may 
be inadvertently be released due to sprinkler head or piping failures. In the 
pre-action system. closed-head sprinklers are used and a control valve holds 
back water from the sprinkler piping. It requires the independent operation of 
a sprinkler head or pipe failure -AND- actuation of a separate fire detection 
system to open the control valve before water will be discharged. The 
resultant combined probability, i.e.. the probability of a pre-action sprinkler 
system inadvertently discharging water. is 1.08 x IO-’ per year. (See Figure 
No. 5 . )  
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The EPFU study presents similar data for a pre-action system. That report 
states that the combined probability of inadvertent pre-action valve actuation 
due to spurious operation of a heat detector and a fusible sprinkler head failing 
in the open position is less than lo'* per year. Both the Sawyer and EPRI 
studies conclude that the generic probability of a pre-action system failing in 
such a manner as to result in discharge of water under non-fire conditions is 
far below the accepted criteria for credibility. The drawback. however. of a 
pre-action system is that sprinklers, detectors. and control valves must all 
function properly to control a fire. reducing the probability of success. 
Therefore pre-action should be used only where water damage is an 
overwhelming concern. 

4.3.2.3 Non-fire Water System Failures 

The Maybee study also addressed "water damage" incidents due to sprinkler 
systems as compared to damage due to failures of other, non-fire protection, 
water systems. The study evaluated sprinkler system water damage incidents 
and non-fire protection water system damage incidents reported in the D9E 

protection water damage incidents exceeds the number of sprinkler system 
water damage incidents by a factor greater than 1.5. Furthermore, the average 
water damage loss reported for non-fire water system incidents was more than 
four times that of sprinkler system water damage incident. Only two of the 
sprinkler water damage losses exceeded $ 10,0001 whereas six non-fire system 
losses exceeded $10.000, Not only do non-fire water system leakage incidents 
occur at a higher frequency than tire protection leakage incidents. the 
magnitude of the impact of non-fire water system leakage incidents is much 
greater. 

I 
i during the period 1970-1980. The data show that, the number of non-fire 

WI 

There may be a number of factors which result in the much higher reliability 
for sprinkler systems. Among them are: 

1. Automatic sprinkler systems are almost universally designed as 
engineered systems. Nearly all sprinkler systems are designed by 
cognizant professional engineers or certified technicians in accordance 
with stringent NFPA standards. Many other plumbing systems are not 
designed and installed under the same level of engineerins and design ' 

attention. 
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2. Sprinkler system components are required to be listed or approved by 
nationally recognized testing laboratories. This help to assure high 
quality and reliability of components. For example, UL 199 Standard 
for Automatic Sprinkler Heads requires that sprinkler head specimen be 
tested for not only for performance in response to fires but also for 
reliability to prevent inadvertent operation. Among the supplemental 
tests required by UL 199 are 875 psi hydrostatic tests, 3Oday cycle 
water hammer tests, 1500% overioad strength test for the heat 
responsive element, cold soldering tests, and operating temperature 
tests. Few, if any, standard,plumbing fixtures are so rigorously tested 
and qualified. 

3. The NFPA has rigorous standards for inspection and test of sprinkier 
systems. New installations are inspected and tested at a minimum of 
200 psi for two hours with no allowable leakage. All sprinkler systems 
are required to be inspected and functionally tested at least quarterly. 
Non-fire protection water systems are not tested and inspected as 
vigorously as fire protection systems. 

' 

4. Sprinkler systems are usually provided with continuous supervision. If 
an abnormal condition occurs, such as the flow of water, an immediate 
signal is sent to a constantly attended location and emergency personnel 
dispatch to take appropriate action, reducing the potential for severe 
damage. 

4.3.3' Consequences Of Fire Suppression System Actuations 

The consequences of water discharge on the potential for nuclear criticality are 
much the same regardless of whether the water is from fire protection or non-fire 
protection sources. As cited in the previous section of this guide, the quantity of 
accidental discharge from non-fire water systems is generally much greater than 
that for fire water systems. Two factors control the quantity of water discharge in 
the unlikely event of an inadvertent actuation of a sprinkler head: 

1. For closed-head sprinkler systems. when one sprinkler head actuates. all other 
sprinkler heads do not actuate simultaneously. While this fact is obvious to the 
fire protection professional, it is not obvious, and may need to be explained, to 
persons not familiar with sprinkler systems. Thanks to Hollywood and ' 

television. it is a very widely held belief that in the event of a fire or other 
actuating influence, all sprinkler heads discharge simultaneously, as in the case 
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of an open head deluge system. This contributes to the unfounded fear of 
"flooding" with huge quantities of water from closed-head sprinkler systems. 

2. Sprinkler heads actually limit the rate of flow from sprinkler systems. The 
carefully calibrated orifice of sprinkler heads provides at throttle on water 
flow. While fire protection professionals are cognizant of this factor in 
designing systems for minimum discharge rates. this factor needs to be 
expressed in terms of maximum discharge rates with respect to flooding 
concerns. 

For example: A single, 1/2-inch nominal sprinkler head may be connected to 
a water supply system with a static pressure of 140 psi and with a fire pump 
rated at 2000 gallons per minute and a chum pressure of 100 psi. Someone 
not familiar with fire protection systems may be concerned that the sprinkler 
head will discharge up to 2000 gpm. This is obviously not the case. Due to 
the throttling by the orifice. a sprinkler head on such a system could never 
discharge at a rate greater than about 66 gpm. 

. 

/ - The potential consequences water discharge on nuclear criticality are likely to be 
the same regardless of whether the water comes from non-tire protection systems 
or from fire protection systems and regardless of whether a fire protection system 
water discharge is due to accidental release of water or due to discharge in 
response to an actual fire. Factors which influence the effects of water discharge 
on fissile materials in amounts and forms for which water may affect the neutron 
multiplication factor include the depth of water accumulation, the film thickness of 
water which may be achieved. the size of water droplets. and the density of water 
mist. 

For open floor areas. it is very unlikely that water discharged from fire protection 
systems would accumulate to a depth which would result in an accidental 
criticality in combination with the release of fissile solutions. The estimated 
critical. infinite slab thickness of homogeneous. water-moderated solutions of 13sU 
is greater than 4 cm. (over 1-1/2 inches). The estimated critical. intinite slab 
thickness of homogeneous. water-moderated solutions of PU is greater than 5 cm. 
(over 2 inches). 

Thicknesses less than these will not result in criticalities. These allowable slab 
thicknesses assume a homogeneous solution of the tissile material throughout the 
liquid. It is unlikely, even assuming release of the tissile material into the water. 
that homogeneity would be achieved. Fire protection water would likely reduce 

.- 
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the concentration of fissile nitrate solutions. thus lowering the density of the fissile 
material. The result would be that an even thicker slab thickness would be 
required prior to any accidental criticality occurring. 

The above applies to fissile solutions. The same. and greater magnitudes of water 
reflector thickness apply to fissile metals. For example, empirical data' indicate a 
sphere of up to 5.79 kg of metallic Plutonium with 5.2 wt% *'%.I can be 
immersed in greater than 30 cm. (1 1.8 in.) of water without exceeding critical 
limits. 

As a non-viscous liquid. water does not naturally accumulate to depths 
approaching these limits. In the absence of a source of confinement. water will 
not collect to depths which would adversely impact the potential for a nuclear 
criticality. Where artificial water confinement systems are provided. the depth, 
area, and volume can be adjusted and optimized to accommodate criticality and 
other limits. Where sumps, drains. or other localized water accumulation points 
exist where both water and fissile materials may commingle, the size of the sump 
may be adjusted to not exceed critical dimensions or a neutron poison such as 
borosilicate glass rachig ring may be provided to prevent criticality. 

For a criticality to occur in a layer of water. it would be necessary that the water 
be at a depth greater than the infinite slab thickness, that the fissile material in an 
amount and density be released into the water, and that the fissile material be 
homogeneously distributed in solution. This combination of events (water 
discharge plus slab thickness exceeded plus fissile material release plus 
homogeneous solution), while possible. is unlikely. 

Water may also accumulate as a film on vertical surfaces. Low adhesion and low 
viscosity of water result in very thin water film thicknesses being developed. Fire 
protection research into the ability of water discharged from automatic sprinkler 
systems to provide a coating over surfaces has been performed by the Factory 
Mutual Research Corporation. Factory Mutual reported that the maximum film 
thickness achieved in the research, discharging plain water at a rate of 0.50 
gallons per minute. per square foot. was approximately 0.55 mm. This water 
thickness is considered to be negligible. 

Individual water droplets discharged from automatic sprinkler systems are also of 

'Paxton. H.C.. and Pruvost. N.L.. Critical Dimensions of Svstems Containing 235U, 
239Pu. and '33U, LA-10860-MS. Los Alamos National Laboratory. 1987. 
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definable nominal size. The deflector on standard-spray , automatic sprinkler 
heads is designed for efficient distribution of water droplets for fire fighting 
purposes. Factory Mutual Research Corporation as measured sprinkler drop sizes 
and has found that the median drop size for 112 inch sprinklers discharging at 30 
psi is 0.86 mm. Further, Factory Mutual has demonstrated that the median drop 
size for 1/2 inch sprinklers varies inversely with the one-third power of the 
pressure. Thus. median drop sizes can by calculated by the expression: 

d, = (0.86) (30/P0)1’3 

Where: 

d, = median drop size (mm) 

Po = operating pressure.(psi) 

It is not these small, individual drop which have much influence on moderation 
and reflection of neutrons but rather it is the integrated effect of the water mist. 
Standard calculational methods allow nuclear criticality safety specialists to 
calculate the effects of water mist densities on the potential for nuclear criticality. 
For most fissile material contigurations, the density of the water mist has an 
insignificant effect on the neutron multiplication factor. For some arrays, 
particularly arrays of low-enriched uranium, light-water reactor fuel assemblies, 
low density water moderation may be of some interest. For those situations, the 
maximum water mist density which may be created by the discharge of a sprinkler 
system may be calculated by a fire protection engineer knowledgeable in 
hydraulics and sprinkler operating principles. This information can be shared 
with the nuclear criticality safety specialist to assure that safe margins are 
established in the event of discharge of water from sprinkler systems. 

Various generic studies of sprinkler system mist densities for fissile arrays have 
been published and are listed in the references in Appendix B of this guide. There 
is general agreement in the literature that the maximum density of a water mist 
created by sprinkler systems is not likely to exceed an order of magnitude of lo3 
g/cm’. This density is generally too low to affect most fissile arrays. 
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4.3.4 Calculation of Sprinkler Mist Densities 

It is possible to estimate actual sprinkler mist  densities which may be achieved in 
a particular area but specific variables must be addressed. The available water 
supply will affect the pressure at which the sprinkler head operates as well as the 
total volume of water which may be discharged. The water supply may vary from 
a few hundred gallons per minute at 50 psi for a gravity water system to several 
thousand gallons per minute at over 100 psi for a highly protected industrial 
facility. The piping arrangement, including the size and length of piping and 
fittings, may be important in determining hydraulic losses. Room size and height 
may affect sprinkler spray distribution. The sprinkler head type will influence the 
discharge rate. The sprinkler spacing will determine the amount of overlap of 
spray patterns. All of the above factors may need to be evaluated in determining 
the anticipated sprinkler density. 

In order to simplify calculations, it may be necessary to make certain assumptions. 
In each case, the assumptions result in errors on the conservative side, that is, the 
calculated mist densities will be higher than those anticipated under actual 
conditions. 

A simplifying assumption which might be made is that there is no hydraulic 
pressure loss due to friction loss in the piping. Losses in piping will result in 
lower pressures and thus result in lower discharge rates. Neglecting piping losses 
results in calculated discharge densities which will be higher than actual. If 
deemed necessary, more realistic discharge rates can be estimated using friction 
loss formulas for pipe losses. Fire protection engineers routinely include such 
calculations in determining sprinkler discharge rates. 

Most fires are controlled by the operation of two sprinkler heads. or less. Single 
head sprinkler operation results in the highest per head discharge rate. However, 
in the worst case, it should be assumed that multiple heads operate. This results 
in overlapping of discharge patterns and in localized, higher density regions. 
Depending upon sprinkler spacing, as many as four to six spray patterns may 
overlap. 

Fall times for droplets within the sprinkler mist can be estimated as a function of 
drop size, or more fundamentally as a function of the water pressure. and 
sprinkler height. Experimental terminal velocities for drops in air vary from 
4.054 m/s for 1 mm droplets to 9.296 m/s for 5 mm droplets. 
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With the proper input data and assumptions, further'calculations are not complex. 
Water discharge rates are proportional to the square root of the water pressure. 
The volume through which the discharge occurs can be approximated by that of a 
paraboloid defined by the discharge area and height of the sprinkler head. The 
volume rate of discharge of water from the sprinkler head distributed throughout 
the volume enclosed by the discharge pattern indicates the waterjair density which 
is present due to sprinkler discharge. The resultant density must be further 
adjusted for overlap of discharge patterns from individual sprinkler heads. 

While calculations may be relatively straightforward, they do require careful 
consideration of the significant input variables as well as knowledgeable 
application of reasonable assumptions. With this in mind. it is recommended that 
evaluation of anticipated sprinkler mist densities in air be performed by 
experienced fire protection engineers knowledgeable in sprinkler system 
hydraulics and water discharge dynamics. 

4.4 Discussion of "Risk" 

4.4.1 Definition 

In a quantitative sense. risk is a function of the prubabiliq of loss or injury to 
people and property and the magnitude of the consequences of the loss or injury. 
Risk may be expressed as the product of the frequency and magnitude of 
undesirable consequences: 

magnitude Ls'?ssz:*%:?' .: t 

u n i t  t i m e  1 event ~ 

- -... - consequence i risk I = frequency I t i m e  J 

In nuclear risk assessment usage, there is general acceptance that risks which 
occur with a frequency less than events per year are considered to be- 
"incredible" and need not be further addressed. regardless of their consequence. 
This is not intended to infer that such events will not happen. but rather is 
intended to suggest a risk acceptance level where it is not deemed economically 
prudent to pursue further risk reduction. 

In dealins with quantitative risk expressions. the fire protection professional and 
the nuclear criticality specialist need to be aware of the subtle differences in the 
expression of risk as described in the paragraph above. The conventional wisdom 
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of the general population is that sprinkler systems leak and accidentally discharge 
water under conditions other than fire. Given the very large population of 
automatic sprinkler systems installed in the US., this is a very true observation. 
However, on an individual fire protection system installation basis, the probability 
of a sprinkler system discharging is so extremely low, as cited in Section 4.3.2.2 
of this guide, as to be approaching the incredible. 

4.4.2 Criticality Frequency vs. Consequences 

As reported in Section 4.1.3 of this report, the overall frequency of criticality 
accidents in processing facilities is low, with a .mean occurrence frequency of one 
event per 6.25 years. The consequences of criticality accidents has been very 
low. Section 4.1.4 of this guide discusses the consequences of nuclear criticalities. 
Direct property damage and nuclear contamination resulting from accidental 
criticalities has been minimal. There has been no reported off-site contamination 
from accidental criticalities, thus the health of the general population has not been 
adversely affected by these accidents. There have been two fatalities as a direct 
result of radiation exposures from process criticality accidents. Beyond the two 
fatalities, other workers health has not been significantly impacted by these 
events. 

Every effort should be made to avoid a criticality accident. However, it must be 
kept ir;l mind that the frequency of accidental criticalities is low and the 
consequence of accidental criticalities is very low. The resultant overall risk of 
criticality events is very low. 

. 4.4.3 Fire Frequency vs. Consequences 

Section 4.2.3 of this guide addressed the frequency of significant fires in the 
DOE. Fires are high frequency events with an average of 26 significant fires 
reported annually. Many others are controlled or extinguished before reaching 
significant size. Large loss fires, those resulting in property damage in excess of 
$100,000, have a frequency of recurrence of 1.4 x lo-' events per year and 
catastrophic fires, those resulting in damage in excess of $1 million, haye a 
projected frequency of recurrence of 3.3 x 10-2 per year. Fires have. historically, 
had significant impact. Fires contribute to the spread of nuclear contamination 
and may contribute to the likelihood of an accidental nuclear criticality. 

Fires are high frequency and high consequence events. The combined effect is 
that fire is high risk peril. 
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4.4.4 Combined Risk 

Although critical experiments are beyond the scope of this guide. a criticality 
incident and a fire which occurred in a Hanford Works facility in 1951 provides 
an interesting perspective. On November 16, 1951, a critical experiment was 
being conducted with 1.15 kg of plutonium in the form of plutonium nitrate in a 
20 inch diameter, unreflected aluminum sphere. As a result of over-withdrawal of 
the control rod, a criticality of 8 x 10l6 fissions occurred prior to reinsertion of the 
cadmium rod by the scram circuit. As a result of the criticality, there were no 
personal injuries and no significant property damage, although there was some 
contamination due to leakage of the plutonium nitrate solution. The facility had 
been nearly decontaminated within a few days when a fire occurred involving 
nitric acid soaked rags in the facility. Although the criticality did not damage the 
facility, the fire resulted in abandonment of the building. 

Both the fire safety and nuclear criticality safety disciplines share a common 
external perception. Both disciplines are perceived as constraining productivity. 
All safety disciplines need to weigh the needs to provide a safe working 

to weigh the relative weights of the safety risks presented by various hazards, 
including those which exist outside of their primary areas of responsibility. ’ 

environment against the operational needs of the DOE missions. They also need -_ 

In generic sense, the facts presented in the preceding two sections indicate that the 
fire risk far exceeds the risk of accidental nuclear criticality. It must be 
recognized. however, that this generic conclusion cannot be. arbitrarily applied to 
individual facilities. Each facility handling fissile material must have specific 
evaluations of the fire and criticality risks presented in order to assess the relative 
risk of each peril so that intelligent protection decisions can be made. Section 7.0 
of this guide presents a methodology for assessing fire and criticality risks as a 
decision tool in determining an appropriate level of fire protection to be provided 
in facilities handling fissile materials. 
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5.0 FlRE SAmTY AND C RITICALITY SAFETY REOUIRE MEWS 

5.1 Criticality Safety 

The DOE provides requirement and guidance on nuclear criticality safety in DOE 
Orders. referenced national consensus standards, and DOE guides. DOE Orders 
5480.4. 5480.24, and 6430.1 each address some aspects of nuclear criticality safety. 

DOE 5480.4, 5-15-84, Environmental Protection. Safety and Health Protection 
Standards, establishes the ES&H standards applicable to DOE operations. Attachment 
2 to that Order establishes standards which are mandatory as policy requirements. 
ANSI N16.1-1975, "Safety Standards for Operation with Fissionable Materials Outside 
Reactors" is designated as a mandatory standard. (Note. ANSI N16.1 was redesignated 
as ANSUANS 8.1 in 1983 and reaffirmed as ANSIIANS 8.1 in 1988.) Attachment 3 to 
DOE 5480.4 includes referenced standards as good practice to be followed in DOE 
facilities. ANSI/ANS 8.7-1975? "Guide for Nuclear Criticality Safety in the Storage of 
Fissile Materials. " 

Up until the adoption of DOE 5480.24, Nuclear Criticality Safety, in 1992, the 
ANSI/ANS standards provided the only stand-alone requirements for nuclear criticality 
safety. On February 17,1993, DOE Office of Nuclear Safety Policy and Standards 
furnished Interpretive Guidance for DOE Order 5480.24. Together, DOE 5480.24 and 
the Interpretive Guidance must be consulted for current DOE policy on nuclear 
criticality safety. There is nothing in this fire protection guide which conflicts with 
DOE 5480.24 and the interpretive guidance on that order. Some significant aspects of 
the Order and guidance are included in this fire protection guide. 

Contractors are required to comply with the mandatory criteria contained in the ANS 8. 
standards. (Section 7.) 

The "double-contingency principle" in ANSUANS 8.1. 4.2.2 has been modified to be a 
mandatory requirement. not a recommendation. (7.a.(2)(a) It requires: 

Process designs 
unlikely, independent, and concurrent changes in process conditions before a 
criticality accident is possible. Protection shall be provided by either (a) the control 
of two independent process parameters (which is the preferred approach. if 
practical) or (b) a system of multiple (at least two) controls on a single parameter. 

incorporate sufficient factors of safety to require at least two 
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In all cases, no single failure shall result in the potential for a crikality 
accident. The basis for selecting either approach shall be fully documented. 

This principle is exceptionally important from the fire protectiodcriticality safety risk 
evaluation standpoint. Under such a principle, discharge of fire protection water. by- 
itself, should not result in a condition which would create an unsafe condition from a 
criticality standpoint. Under this principle, it would require that some other parameter. 
be also changed prior to a potentially unsafe condition occurring. For example. in 
addition to the discharge of water. there would have to be a concurrent change such as 
the release of fissile material from its container. or a concurrent breach of a fissile 
material container allowing in-flow of water, or a chanse in shape, concentration or 
density of fissile material. or other similar change. 

Further, where a pre-action sprinkler system is provided, it wouid, by definition, 
meet the requirements for double-contingency failures. Under non-fire conditions, a 
pre-action system will not release water unless the piping system is breached and an 
independent actuation of the heat detection system occurs. 

The "geometry control" recommendation of ANWANS 8.1. 4.2.3, is also modified by 
5480.24 (7.a.(2)(b) to be a mandatory requirement: 

"As a first priority, reliance 
dimensions of :he contained fissionable material and spacing between equipment 
are limited by passive engineering controls. Where geometry control is not 
feasible. the preferred order of controls is other passive engineering controls. 
active engineering controls. and administrative controls. - . The basis for not 
selecting geometry control shall be fully documented. 'I 

be placed on equipment design in which 

This requirement also has significant implications of fire protectiodnuclear criticality 
safe evaluations. It is required that, where practical, fissile systems rely on geometry 
control, not moderation control, to achieve criticality safety.. In such as system. the 
system remains critically safe under all conditions of moderation. including all 
conditions resulting from the application of water during fire fighting activities. An 
exception to the use of geometry control must be fully documented. 

Section 7.c of 5480.24 requires that contractors provide fully documented. detailed 
criticality safety analyses for fissile operations. Some of the pertinent items required to 
be included in the document analysis are summarized below: 

1. A description. using appropriate sketches or drawing, of equipment and facilities 

- '  I 

J ) I  
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in which the hazard of criticality exists. This information may be useful to the 
fire protection engineer in developing an effectual fire hazard analysis and in 
providing assistance to the criticality safety specialist. It may also be useful to 
fire emergency response personnel in establishing pre-emergency plans for fire 
response. 

2. A statement of the chemical an physical form of fissionable material and degrees 
of moderation. This information may also be useful to the fire protection 
professional in cooperating with the criticality safety specialist in an integrated 
approach to fire and criticality safety. 

3. 

4. 

5 .  

A statement of the maximum quantities of fissionable material. Useful 
information for use in the screening methods outlined in Section 7.0 if this fire 
protection guide. 

An analysis of criticality incident scenarios and their impact on health and safety 
of the workers and/or public. This information is useful in evaluating relative 
health and safety risks due to criticality and othei hazards. 

An description of the safety control parameter which are intended to prevent 
criticality resulting from events such as: accumulation of fissionable material in 
scrap or waste, lathe turnings, crucible slag, sumps, filters. etc. Also included 
shall be the description cf the technical practices used to prevent exceeding the 
safety control parameters. This is specifically the type of information which can 
be used to perform an integrated fire protectiodnuclear criticality safety 
evaluation of a fissile facility. 

DOE 5480.24 and Interpretive Guide introduces. indirectly, the issue of the credibility 
of fires and tire tighting activities resulting in a nuclear criticality. The interpretive 
guide interprets "criticality accident" as meaning "credible criticality accident. It The 
possibility that fire protection activities might, under some unlikely conditions, result in 
a criticality accident. should not be interpreted as justification to preclude the provision 
of fire protection. There must be demonstrated that there is some logical. and credible, 
mechanism for tire protection or fire fighting to result in a criticality and that the 
resulting consequences outweigh the consequences of failure to provide adequate fire 
protection. 

In addressins the need for criticality alarm systems. Section 7.b(l) of 5480.24 
establishes a credibility threshold for criticality accidents as a probability of not greater 
than lo4 events per year. The same credibility criterion could also be applied to fire 
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protection system-induced criticality accidents. As discussed elsewhere in this fire 
protection guide, the probability of an inadvertent water discharge from a fire 
protection system also resulting in an accidental nuclear criticality has a probability of 
occurrence which will often fall below this credibility threshold. 

Section 7.f of DOE 5480.24 specifically addresses "Guidelines for Fire Fighting. 'I It is 
interesting that the Order does not address other specific design basis accidents which 
might result in criticality accidents. In the area of fire fighting, the Order requires: 

"Contractors shall establish guidelines for permitting 'fire fighting water or other 
moderating materials used to suppress fires within or adjacent to moderation 
controlled areas. These guidelines shall be based on comparisons of risk and 
consequences of accidental criticality with the risks and consequences of 
postulated fires for the respective area(s). (emphasis added) The basis for the 
guidelines shall be fully documented in a DOE approved Safety Analysis." 

This paragraph recognizes that, despite the requirement for first priority reliance on 
geometry control, there may be areas where moderation control is practiced as the 

guidelines must be prepared by the M&O contractor which permit the used of water for 
fire fighting. Prohibiting the use of water to fire fires is not a recognized option. As 
written in this order, areas where moderation is not a controlled factor. guidelines for 
the use of water for fire fighting is not specifically required. 

I controlling parameter to prevent criticality. For those particular areas, special __ 

The key issue raised is that the "risk and consequence" of accidental criticality and 
postulated fire must be compared. Section 3.0 of this guide provides some historical 
data which may be of use. This may be done qualitatively or quantitatively but is 
required by the order. This approach is further discussed in Section 7.0 of this fire 
protection guide. 

DOE 6430.1A. General Design Criteria, also addressed nuclear Criticality safety. 
Portions of DOE 6430.1A applicable to both nuclear criticality safety and fire 
protection are addressed below under "Fire Protectiontt. 

5.2 Fire Protection 

DOE Order 5480.7A. Fire Protection, and DOE 6430.1A. General Design Criteria, 
both address factors associated with overall fire protection of DOE facilities. 

I DOE 5480.7A. the primary DOE Order addressing fire protection. addresses nuclear . -. 
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criticality. In Section 9.b(l) where it states, "Fire Protection sysiems shall be designed 
such that their actuation will not damage safety class systems or cause a criticality 
accident. I' It mandates that automatic fire suppression systems be provided to protect 
all new structures exceeding 5,000 sq. ft. and all structures having a maximum possible 
fire loss exceeding $1 million. Sprinkler protection is also mandatory where required 
by the Life Safety Code, NFPA 101. 

DOE 6430. lA, General Design Criteria, addresses fire protection by sprinklers and 
nuclear criticality safety in two areas. Section 1300 and 1530. Applicable sections of 
DOE 6430.1A. are quoted below. in bold type. Following each section quoted is a 
discussion of the requirement. 

1300-4 NUCLEAR CRITICALITY SAFETY 
* 

"An assessment of a design shall be made as early as practical to determine if the 
potential for nuclear criticality exists. When such potential exists, the design of 
nuclear criticality control provisions, including equipment and procedures, shall 
meet, as a minimum, the requirements of DOE 5480.5 and the ANS 8 series on 
Nuclear Criticality Safety." 

An important principal contained in both of these mandated documents is the double- 
contingency principle. The principle calls for controls that assure that no sinple mishap 
- regardless of its probability of occurrence - can lead to an accidental criticality. That 
is, it requires that two unlikely, independent. and concurrent changes in process 
conditions occur before and accidental nuclear criticality is possible. This is an 
important principle to be recognized where pre-action sprinkler systems are provided. 
Since the pre-action sprinkler piping system is independent of the fire detection system 
and failure of both the independent mechanical and electrical systems must occur prior 
to release of water due to system failure. accidental water leakage from a pre-action 
system would, in itself, be considered a double-contingency failure as defined in the 
standards. 

"Nuclear criticality safety shall be achieved by exercising control over both the 
quantity and distribution of all fissile materials and other materials capable of 
sustaining a chain reaction, and over the quantities. distributions, and nuclear 
properties of all other materials with which the fissile materials and other 
materials capable of sustaining chain reaction are associated. Design 
considerations for establishing such controls shall be mass. density, geometry, 
moderation, reff ection, enrichment. interaction, material types, and nuciear 
poison." 
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This paragraph allows considation of the neutron moderation and reflection effects of 
sprinkler water in the design for achieving criticality safety. 

"The design shall ensure that material shall not be displaced or allowed to 
accumulate to form a critical mass in the event of a an internal or external 
accident. The design shall emphasize geometrically favorable compartments or 
spacing to minimize reliance on administrative control, and shall prevent the 
unsafe accumulation of moderator or reflection materials (e.g., water from a fire 
sprinkler system). . . I t  

Displacement caused by fire (e.g., structural failure) or by manual firefighting must not 
result in a critical arrangement of fissile materials. Displacement by fire suppression 
systems is unlikely. 

Sprinkler water droplets discharged from a standard upright sprinkler head possess 
very little momentum to cause movement of materials. Experimental terminal 
velocities for sprinkler droplets in air have been measured by the Factory Mutual 
Research Corporation to be 4.054 m/s for 1 mm droplets. The small mass and low 
velocity of sprinkler droplets result in little energy to be transferred to impacted 
materials to cause movement. Water spray nozzles may exert higher impact forces 
which may need to be considered and can be calculated or experimentally measured. 

The emphasis of this paragraph is to assure safe geometry. This geometry must be 
maintained under all credible accident conditions which should include a design basis 
fire. The effect of fire in changing fissile material geometry may present a much 
higher safety risk that of any fire suppression activity. 

The potential for accumulation of water is covered in a subsequent paragraph of this 
section of the Order and discussed below. 

"Process designs shall incorporate sufficient factors of safety so that at least two 
unlikely and independent concurrent changes must occur in process conditions 
before a criticality accident is possible." 

This is a re-statement of the double-contingency principle which provides added 
emphasis to the importance of this principle 
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"Structures, systems, and components that provide nuclear criticality safety shall 
be designed as safety class systems and be capable of performing their criticality 
safety functions during and following design basis accidents and events. 'I 

One Design Basis Accident is the Design Basis Fire. When analyzing criticality safety, 
the most severe fire must be postulated, assuming fire suppression system failure unless 
the suppression system is a safety class system to assure that criticaiity safety is 
maintained. 

"Nuclear criticality safety shall be controlled, in decreasing order, by geometric 
spacing, density and/or mass limitation, fixed neutron absorber, soluble neutron 
absorber, and administrative control." 

It should be noted that control of moderator (e.g., sprinkler water) is not one of the 
factors required to be controlled for criticality safety. 

"Locations where a potential critical mass could occur in the event of accidental 
flooding by water from fire protection systems shall be protected by geometrically 
favorable curbed areas or collection systems." 

This paragraph does specifically allows for the use of water fire protection systems and 
requires other means of control be used to assure criticality safety. 

"Where frequency estimates for a specific operation at a specific location shows 
the frequency of a criticality accident to exceed lo4 per year, the combination of 
shield design and facility layout shall minimize radiation doses to adjacent work 
stations and exit routes." 

This paragraph introduces the concept of relative risk by establishing a limiting 
frequency of occurrence of event of lo6 per year. As cited in Section 4.3.2.2 of this 
guide, published data indicate that it is not credible to anticipate that the introduction of 
water moderator due to sprinkler head leakage will contribute to a criticality accident at 
a frequency greater than the limit established in this paragraph. 
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1530 FIRE PROTECTION 

1530-2.3.2 Criterion I 

"Whenever the maximum possible fire rtm exceeds $1 million, automatic fire 
suppression systems shall be provided." 

Without exception. automatic fire suppression must be provided where the maximum 
possible fire loss within a single fire area exceeds $1 million. ANSUNFPA 801, Fire 
Protection Practice for Facilities Handling Radioactive Materials, states, "Automatic 
sprinkler protection provides the best means for controlling fires involving combustible 
occupancies and should be provided unless it can be shown that their operation will 
definitely create a situation more hazardous than that brought about by uncontrolled 
fire. " 

1530-99 SPECIAL FACILITIES 

1530-99.0 Nonreactor Nuclear Facilities - General 

"Fire suppression systems shall not: (1) prevent a facility from achieving and 
maintaining a safe shutdown condition, (2) prevent the mitigation of DBA 
consequences, or (3) cause an inadvertent nuclear criticality." 

This paragraph introduces the concept of a potential conflict between fire safety and 
criticality safety. However. this paragraph does not state that sprinkler systems shall 
not be used where the potential for an accidental nuclear criticality exists. but rather 
implies that the fire suppression system and the fissile material arrangement and 
criticality control scheme must be compatible. Section 1530-2.3.2 has previously 
established the mandatory requirement for automatic fire suppression and Section 
1300-4 mandates that criticality control be maintained under credible accident 
conditions by geometry and mass control, neutron absorbers. and administrative 
controls. The criticality controls, as required, must be integrated to function in 
concert with the appropriate. required fire suppression system. 

"When the use of water sprinkler coverage is precluded because of nuclear 
criticality or other hazards, nonaqueous extinguishing systems (Le., inert gas, 
carbon dioxide, high expansion foam, or halogenated organics) shall be used." 
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If, after careful and knowledgeable study, it is determined that the fire hazard cannot 
be reasonably eliminated and criticality control cannot be established with the 
introduction of lowdensity moderation due to sprinkler discharge, then some other 
form of automatic fire suppression should be provided. It should be noted that fire 
fighting foam is not a non-aqueous material as stated in the Order and that both foam 
and "halogenated organics" contain hydrogen which will thermalize neutrons. The 
relative density of hydrogen atoms in foams and halons is much lower than that of 
"plain" water, thus the moderating and reflecting power of foams and halons is less. 

"Automatic water sprinkler coverage shall be provided throughout the facility 
except in areas where nuclear criticality or other hazards specifically preclude 
its use or where Halon systems are required to reduce water damage." 

This paragraph establishes that water sprinkler systems provide the most appropriate 
form of fire protection for general area usage. The determination of whether the 
presence of fissile material precludes the use of sprinklers is discussed in a previous 
paragraph. 
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6.0 NUC LEAR CRITICALITY CONS EQUENCES OF NON-SUPPRESSION OF FIRES 

In some cases, it has been postulated that the perceived risk of accidental nuclear 
criticality so far out-weighs the risk or consequences of a fire that effective fire 
suppression activities must be prohibited. The somewhat simplistic solution proffered is 
"let it burn", sometimes without due recognition of the increased risk presented by such a 
resolution. 

Clearly, the "let it burn" rationalization will, in many instances result in a much greater 
property damage loss than would occur if prudent fire intervention methods were 
employed. It also increases the risk of direct and indirect personal injury due fire and fire 
products. 

As discussed in Section 4.4.4 of this guide, the potential for loss of confinement and 
spread of nuclear contamination is increased by uncontrolled fires. This will lead to 
increased risk of injury and harm to on-site workers and the off-site population. 

Moreover, the decision not to suppress fires in facilities containing fissile material will not 
necessarily preserve the criticality safety "status quo" which is desired. Uncontrolled fires 
may increase the risk of accidental criticalities. The risk of nuclear criticalities due to 
fires as a design bases accident may not have been fully analyzed. 

Fires are likely to effect several levels of nuclear criticality safety "defense-in-depth. " 
Common-mode failures due to fires may compromise "double-contingency " systems from 
a single fire event. For example: 

1. Fires may result in loss of concentration control. 

Heat from fires may cause evaporation of diluents thus resulting in higher 
concentration of fissile materials in solution. 

In solvent extraction operations, the fire may consume combustible solvents. with 
resultant increase in fissile content. 

2. Fires may result in loss of geometry control. 

In closed systems. heating from exposure fires may result in high internal 
pressures causing geometry distortions or rupture. 
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High temperatures for fires exposing of borated polyethylene- or CPVC vessels 
containing fissile solutions may result in softening of the plastic causing geometry 
distortions. 

Fissile materials in "bird-cages" or in light metal racks-may be easily distorted by 
high temperature fire exposures of relatively short duration. 

3. Fires may result in loss of spacing control 

Light racks or shelving units may be distorted due to fire exposure resulting in 
spacing limit violations. 

Arrays may collapse under fire exposure. 

4. Fires may result in loss of fixed neutron absorber. 

Fire may destroy borated PE materials needed for neutron absorption. . 

5 .  Fires may result in unplanned transport of fissile material into unfavorable 
geometry. 

Fire exposure may result in leakage of solutions across valves into unsafe vessels. 

Fire exposure may result in rupture and release of solutions from safe vessels to 
unfavorable surrounding areas. 

6 .  

7. 

Fires may result in increases in neutron moderation. 

Process and sanitary pipes and system components are likely to fail and release 
their contents either from the heat of an unmitigated fire or from the collapse of 
structural components. 

Fires eventually have to be extinguished by the fire department. The uncontrolled 
discharge of water from hose streams is much more likely to cause a criticality 
accident than is the controlled discharge from a fixed suppression system. 
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7.0 GUID ELINES FOR EVALUATION AND DESIGN OF XEW OR EXISTING, 
FACILITIES. 

Each facility handling fissile material must have specific evaluations of the fire and 
criticality risks presented in order to assess the relative risk of each peril so that intelligent 
protection decisions can be made on alternative means of protection. This section of the 
c guide presents a methodology for assessing fire and criticality risks as a decision tool in 
determining an appropriate level of fire protection to be provided in facilities handling 
fissile materials. 

Appendix D of this guide presents a suggested logic diagram to be used in evaluating fire 
protection where fissile materials are present. It presenrs a step-by-step logic process in 
evaluating the overall need for fixed tire protection. the impact of fires or fire suppression 
systems on nuclear criticality safety. and assessment of the relative risk presented by the 
fire protection and nuclear criticality perils. It presents a rational approach in decision 
analysis to determine appropriate levels of fire protection to be provided in a balanced 
context with the nuclear criticality hazard. 

1 The first step in the evaluation process is conducted by the fire protection professional, - 
without any necessary input from the nuclear criticality safety specialist. In this step, ,the 
need for fixed, automatic fire suppression for the facility is determined in accordance with 
the requirements of DOE 5480.7A. If fixed fire suppression is determined to be 
unnecessary, the evaluation. process is terminated. 

If automatic suppression system(s) are required. the fire protection professional should 
determine if the hazard is best protected by automatic sprinklers. If non-aqueous tire 
protection systems are determined to be more appropriate, the evaluation process 
suggested by this decision management system is terminated. 

If it is determined that automatic sprinkler protection or other aqueous suppression system 
should be provided for the fire hazard present. then further evaluation is needed. The 
next several steps of the decision process are best performed by the nuclear criticality 
specialist. 

The first step of this portion of the evaluation is to determine whether the total mass of 
fissile material in the area exceeds the critical mass necessary to result in criticality. If it 
is not likely that a critical mass will be present, then fire protection by any reasonable 
means may be safely provided and no further evaluation is required. 

, 
I In the next step, it is determined whether the operations with fissile materials are being - 
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In the next step, it is determined whether the operations with fissile materials are being 
performed by complying with the single-parameter safety limits established by ANSUANS 
8.1 and summarized in Appendix C of this guide. If the single-parameter limits are 

not result in risk of nuclear criticality. Any form of fire protection may be provided 
without further criticality conflict. 

' effectively implemented, any additional moderation due to fire suppression activities will 

It is at this point that joint evaluation by both the fire protection professional and the 
nuclear criticality specialist is required. Throughout the remainder of the decision 
process, it is important that both discipline cooperatively assess the situation presented by 
the fissile material process. Because of the specialty aspects of each of the disciplines, it 
is not desirable that either of the disciplines should attempt to complete the decision- 
making process without full and complete input for the other discipline specialist. 

. 

If it is determined by the criticality safety specialist that geometry control is to be 
employed to assure criticality safety, it is necessary to determine whether a credible fire 
can result in a change of fissile geometry in the facility. This fire consequence analysis 
should be conducted by a fire protection professional cognizant in fire effects evaluations. 
If it is determined that fire-induced geometry changes may be criticality unfavorable, 
automatic fire suppression should be provided. 

In this case, where automatic sprinkler protection is determined to be warranted to protect 
against accidental criticalities due to fires, a joint evaluation of the effects of sprinkler 
water on criticality potential should be performed by both the fire protection professional 
and the nuclear criticality specialist. First it should be determined if criticality safety can 
be assured (Le. double contingency) without regard to moderation control. Using 
standard and accepted nuclear criticality calculational techniques, the nuclear criticality 
specialist can determined the influence of partial moderation by sprinkler mists on 
effective neutron multiplication factors. The fire protection professional can used 
hydraulic calculations and sprinkler characteristics to determine the rate of maximum 
possible water application and mist density rates. Together, they can evaluate the 
credibility and consequences associated with fire protection water discharge. 

If it is determined that water mists which will adversely affect criticality safety are not 
credible, then the credibility of flooding scenarios which will adversely affect nuclear 
criticality safety must be jointly evaluated. This evaluation must include the credibility 
and effects of flooding of primary material confinements such as cans, flooding of 
secondary confinements such as gloveboxes. and flooding of floor surfaces and sumps. 
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If, based on this logical progression of evaluation, it is determined that criticality 
accidents are not credible due to water, then automatic sprinkler protection should be 
provided. If the criticality risk is determined to exceed the fire risk, based on sound 
evaluation techniques, then automatic sprinkler protection should not be provided. The 
fire protection professional should explore alternative means for fire risk reduction such 
that both criticality safety and fire safety goals are achieved. 
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8.0 GUI DELINES FOR FIRE PROTECTION RESPONSE FOR FACILITIES 
HANDLING FISSILE MATERIALS 

8.1 General Precautions 

In a fissile materials area, the fire fighter should try to minimize any changes in 
equipment and surroundings to prevent geometry changes which may be unfavorable 
from a criticality standpoint. The potential for geometry changes can be reduced by 
using low water pressures, using spray nozzles in the full-spray position, and by 
minimizing the excessive use of prying tools. Re-entry should be made only with 
permission of the director of the emergency operation and the responsible radiation 
protection oscer .  While SCBA limits will tend to limit periods of potential exposure, 
other, more stringent limits may be set by the radiation protection officer. 

Just as one should maintain a safe distance from any potential radiation source, fire 
fighters should attempt to provide separation between themselves and fissile materials 
in the event of an accidental criticality. In general, personnel which are located 15 ft. 
or more from a nuclear criticality are likely to be outside of the range where a lethal 
radiation flux would be created in the event of criticality accident. During any fire 
hose evolutions, the fire fighter is likely to be more than 15 ft. from any fissile material 
at which the hose stream is directed. However, the fire fighter must also be aware of 
the locations of any other fissile materials in the room, such as at the back and side of 
the fire fighter. in order to maintain as safe distance from any co-located fissile 
material. If a criticality should occur, the duration of exposure will effect the dose. 
If a Criticality alarm should activate during fire fighting operations, the fire fighter 
should immediately evacuate the area in order to reduce potential radiation 
exposure. 

8.2 Pre-Ernervency Planning 

The precautions discussed above are best implemented by an effective pre-emergency 
plan. Pre-emergency fire response plans should be developed for all facilities. It is 
important that for facilities storing or handling fissile materials specifically address the 
criticality aspects of fire suppression activities in the area. 

It is beneficial to know before the time of an emergency in which areas fissile materials 
are located which may be subject to accidental criticalities. Responding emergency 
personnel should know the specific location where fissile materials may be specifically 
encountered within the facility. The form of fissile material and criticality control 
measures should be identified. Limitations. if any, on fire fighting activities should be 
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Fire Protection Professionals . 
- 

CATEGORY 

A 

B 

identified. 

FACILITY CRITICALITY CHARACTERISTICS 

No likelihood of criticality if water is used for fire fighting. Quantity of fissile material is too small. 

Minimal likelihood of criticalij. if water is used for tire fighting. Total fissile mass in area exceeds critical mass but 
materials are distributed or in dilute solutions such char acctdentaI criticality is extremely unlikely. Geometry. 
volume. or concentrarion control. 

It may be advantageous in reducing the risk in responding to fires in fissile material 
areas, to have previously identified and categorized the special fire suppression and 
nuclear criticality aspects of the facility, prior to any emergency. In Section 7.3 of this 
guide, a suggested guide for classification of fissile areas for fire fighting is presented. 

C 

D 

8.3 Fire FiPhtinP Classification of Fissile Areas 

~ 

Under reasonably foreseeable conditions. the addition of water could cause criticality. Credible conditions 
anticipated during fire fighting could result in re-arrangement of material which. in the presence of water in rhe form 
provided by fire fighting, might result in criticaliry. Geometry. volume. or concentration control. 

Fissile materials present under moderation control to prevent criticality. Addition of water would likely result in 
accidental criticality. 

Section 8.1 of this guide discusses some general approaches to risks associated with 
fire fighting in nuclear facilities, and in particular facilities containing fissile materials. 
It is recognized that each fissile area is unique and may have special fire fighting 
characteristics. In some facilities. there may be no need for fire fighting limitations 
due to the presence of fissile materials. In others, the nuclear criticality controls may 
be so delicately balanced that all fire fighting must be carefully restricted. It is 
strongly advised that each facility be evaluated by both fire protection professionals and 
nuclear criticality specialists to determine the levels and methods of fire suppression 
activities may be used. Section 7.0 of this guide provides a logic structure which may 
be used in that type of evaluation. t 

/ 

Based on the combined evaluation of the fire protection and criticality specialists, 
facilities may be classified by their relative propensity to resuit in an accidental 
criticality due to fire suppression activities. A suggested classification system is 
presented in Table No. 8-1. 

TABLE 8-1 

RECOMMENDED FIRE FIGHTING CATEGORIES 
FOR FACILITIES HANDLING FISSILE MATERIALS 
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CATEGORY 

A 

B 

C 

In this classification system. facilities are categorized from Class A to Class D Fissile 
Fire Fighting Classification. In Class A facilities, there is no danger of accidental 
criticality even though there are fissile materials present. In Class D facilities, 
moderation controls on criticality prohibit the use of water in all forms. Class B and 
Class C facilities have intermediate criticality risks, as identified in the figure. 

FIRE FIGHTING RESPONSE 

No restrictions on the use of water for fire fighting. 

Use of water for fire fighting permissible but quantities and pressures should be minimized. Care should be 
exercised to prevent re-arrangement of equipment and materials. 

Use of water should be limited to pre-planned &e 

Once so classified, the allowable fire suppression activities can be identified which can 
be associated with each classification. The generally acceptable fire fighting response 
for each classification illustrated in Table No. 7-2 

D 

TABLENO. 8-2 

as a last resort to prevent a more severe consequence 

Water should not be used. Alternate. non-aqueous fire suppression agents. only. may be safery used. Dry chemical. 
drv nnwders. carbon dioxide. and haIon extinrnishen are acceotable. 

E’IRE FIGHTING RESPONSE TO FISSILE AREA CATEGORIES 

-0R- 
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SUMMARY OF CRITICALITY ACCIDENTS IN PROCESS OPERATIONS 
, 

For background purposes, some criticality accidents are briefly discussed below. - 

Y-12 Plant 
Oak Ridge, TN 
June 16. 1958 

Process piping was being flushed with water which was collected in a 55 gallon drum. 
Due to an improper valve line-up, a quantity of enriched uranium solution was 
accidentally transferred into the drum. As additional wates was added to the drum, the 
solution became critical. A succession of bursts produced 1.2 x 10" fissions over a three 
minute period. The event continued for about 20 minutes as continued flow of water 
reduced the concentration of the solution to a sub-critical state. One person, within about 
six feet of the drum, received a non-lethal dose of 461 rem. Seven others received lesser 
doses. There was no property damage and no contamination. The plant was returned to 
operation in three days. 

Los Alamos Scientific Laboratory 
Los Alamos, N M  
DECEMBER 30.1958 

Residual plutonium in raffinate and nitric acid wash solutions from four safe vessels were 

eight inch thick organic layer containing 3.27 kg of plutonium floating on an aqueous 
solution containing 60 g of plutonium. When a stirrer in the tank was turned on, the 
action caused thickening of the organic layer to create a super-critical system. The 
excursion coriisted of a single spike producing 1.5 x 1017 fissions. An operator who was 
looking directly into the tank at the time of accident receive a dose of 12,000 rem and died 
36 hours later. Two others received does of 134 and 53 rem. The was no significant 
damage, although the shock of the event displaced the tank support by 3/8 inch. There 
was no contamination. 

/ transferred into a 38 inch diameter. 225 gallon tank. Within this tank there existed an - 

Idaho Chemical Processing Plant 
National Reactor Testing Station 
October 16. 1959 

This operation involved recovery of fissile material from spent reactor fuel in shielded 
facilities. During air-sparging of a uranyl nitrate solution containing 34 kg of U(93) in 
safe tanks. about 200 liters of the solution (containing 170 g U/1) was transferred to a 9 ft. 
diameter, 5000 gallon tank containing' about 600 1 of water. The resulting criticality 
produced an initial spike of loL7 followed by lower power oscillations over a 20 minute 
period. During this period nearly half of the water was boiled off. Because of the 
shielding, none of the operators received significant gamma or neutron doses. Release of 

subsequent plant evacuation. There was no equipment damage. 

C 

j fission products resulted to beta exposures of 50 R and 32 R to two persons during the I 



Idaho Chemical Processing Plant 
National Reactor Testing Station 
Januarv 25.1961 

A uranyl nitrate solution (200 g U(93)Aiter) was contained in a 5 inch diameter pipe 
within a shielded facility. In an attempt to clear some plugged lines, air was introduced 
into the system. The bubble of air forced about 40 1 of the solution into a 24 inch section 
which was normally above the solution level. The solution in this unsafe geometry 
resulted in a criticality with a single spike of 6 x lOI7  fissions. Because of the shielding, 
personnel exposures were less than 100 mr. There was no damage to the facility. 

Recuplex Plant 
Hanford, WA 
April 7. 1962 

Following an overflow of a plutonium solution, transfer of the solution was made from a 
sump to an 18 inch diameter transfer tank. About 46 liters of solution containing 1400 to 
1500 g of plutonium was transferred to the tank of unsafe dimension. The resultant 
accidental criticality continued for 37 hours with a total yield of 8.2 x 1017 fissions. The 
excursion was terminated by the boiling off of about 6 1 of water and settling of plutonium 
bearing organic. One person who was about 5 to 6 feet from the tank at the time of the 
initial excursion received a dose of 110 rem. Two others received lesser doses. There 
was no damage or contamination. 

United Nuclear Corporation 
Wood River Junction, RI 
July 24. 1964 

Concentrated (240 g 23sU/l) uranium contaminated trichloroethane was stored in 5 inch 
diameter polyethylene bottles identical to bottles containing very low concentration 
trichloroethane. A bottle thought to contain low concentration solution, but actually 
containing a high concentration of uranium, was poured into an 18 inch diameter sodium 
carbonate make-up tank. When the solution was agitated by an electric stirrer. the system 
went critical. The resultant excursion of 1 x loi7 fissions splashed about one-fifth of the 
solution to the floor and result in lethal exposure of 10,000 rad to an adjacent operator 
who died 49 hours later. 

An hour and a half later. two men entered the area to drain the tank. When they turned 
off the stirrer. the change in geometry resulted in a second excursion of 10l6 fissions. The 
two men received doses of 60 and 100 rads. Physical damage to the facility from the two 
incidents was limited to clean-up of the solution. 



BNFL Pu Plant 
Windscale, England 
Aumst 24.197Q 

This incident involved a solvent extraction operation for scrap recover of plutonium. 
Following the transfer of 300 g of plutonium in solution, a small excursion ( lOI5  fissions) 
of brief duration (< 10 s) occurred. About 39 1 of solution containing 2.15 kg of 
plutonium had been previously trapped in the system. One person received an exposure of 
2 rads while another was exposed to one rad. 

Idaho Chemical Processing Plant 
National Reactor Testing Station 
October 17. 197Q 

This incident occurred in a shielded cell containing a solvent extraction process for the 
reprocessing of spent fuel. A change in concentration in a scrubbing column resulted in 
2.7 x lo1* fissions over a half hour period. There was no significant personnel exposure 
and to damage to process equipment. 
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APPENDIX C 

SINGLE PARAMETER LIMITS 



Parameter 

33U02F2 U3U02(N03)2 uSUOzF2 

Mass of fiisile 0.54 0.55 0.76 
nuclide, kg 

Diameter of 10.5 11.7 13.7 
cylinder of 
solution, cm 

Thickness of 2.5 3.1 4.4 
slab of 
solution. cm 

Volume of 2.8 3.6 5.5 
solution. 1 

Concentration 10.8 10.8 11.6 
of fissile 
nuclide, g/1 

Subcritical Limit for Fissile Solute 

TABLE 2 

'3SU0z(N03)z 

0.78 

14.4 

4.9 

6.2 

11.6 

~9m(~0~) . ,  

0.48 

15.4 

5.5 

7.3 

7.3 

Parameter 

Mass of fissile 
nuclide. kg 

Cylinder 
diameter, cm 

Slab 
thickness, cm 

Uranium 
enrichment, 
wt% 3 3 w  

Subcritical Limit for 

U3U DSU 239m 

6.0 20.1 5.0 

4.5 7.3 4.4 

0.38 I .3 0.65 

I 

-.- 

Maximum 
density for 
which mass 
and dimension 
limits are . 
valid. g/cmJ 

. 5.0 

18.65 18.81 19.82 

-.- 



Parameter 

Parameter 233U02[2] 233U308(2} 2”U03[2] 2W02[3] 23sU308[3] 235U03[3] 

Mass of fissile 23.4 30.5 34.7 88 122 142 
nuclide, kg 

Mass of oxide, 
@lkg 

Cylinder 
diameter, crn 

Slab thickness, 9.3 
cm 

Mass of fissile nuclide, kg 

Mass of oxide, (”kg 

Cylinder diameter, cm 

Slab tliickiiess, c m  

Maximum bulk’density mrfor 
which limits area valid, glcm’ 

239Pu02[4] 

27 

Table 3 
Single-Parameter Limits for Oxides Containing No More Than 1.5% Water By Weight at Full Density 

233~02 

10.1 

11.7 

7.2 

0.8 

9.38 

233U308 

13.4 

16.0 

9.0 

1.1 

7.36 

233U03 

15.2 

18.7 

9.9 

1.3 

6.56 

235~02 
~~ ~ 

32.3 

37.2 

11.6 

2.9 

9.44 

1-0.086(1-5~) 

‘W308 

44.0 

52.8 

14.6 

4.0 

7.41 

1-0.065( 1.5-w) 

(I) These values include llie mass of any associated IIlOiSNre up to the limiting value of 1.5% by weight. 
Ih) w represents tlie quantity of water, in wt%, in tlie oxide. 

Table 4 
Single-Parameter Limits for Oxides Containing No More Than 1.5% Water By Weight 

at No More Than Half Density“) 

27.0 36.6 42.4 102 146 

11.9 

1.6 

14.8 16.3 20.4 26.0 

2.2 2.6 5.8 8.0 

u5U03 

51.2 

62.6 

16.2 

4.6 

6.60 

1-0.057(1.5-~) 

*39~u02 

174 30 

28.8 12.6 

10.2 

11.5 

7.2 

1.4 

9.92 

1-0.09(1.5-w) 

2.8 

(’) These are half the maximum bulk densities of Table 3. 
Tlicsr values include h e  mass of any associated moisture up to the limiting value of 1.5% by weight. 



APPENDIX D 

SUGGESTED LOGIC DIAGRAM FOR 
EVALUATING FIRE PROTECTION 

WHERE FISSILE MATERLALS ARE PRESENT 

. 



Suggested Logic Diagram for 
Evaluating Fire Protection 

Where Fissile Materials are Present 

Provide Automatic 

Suppression 

b 
Toul Fissile Mass Mc? 

YES 

4? 

Evilnrie 
Alternre Suppression 

Ageats 

i 

Provide 
Approprink 
Protection 

NO 

Continued on Page 21 



I 
i 
I 

YES a 
Provide 

Sprirtlct 0 Proteetion 

Suggested Logic Diagram for Evaluating Fire 
Protection Where Fissile Materials are Present 

Page -2- 

V 

i A, 
j G o  1o c\ 

Caa Fire Protection NO 

9 i 

i 

;:'\ ; \  
G o t o B  j 

I 

I 
i 
i 

I 
1 

NO ' 

1 

I 

Provide 

'i Prolectior 



Y"bbW'- YVb" --- ------- e--- 
Protection Where Fissile Mat& are Present 

Page -3- 

YES 1 
YES I 

Can sprinkler system 

opention change I y n spliriler protection 

YES 1 W v 
Evalitte relative probabhy 

& consequence of  even^ 

IA 

Provide auiomauc fin 
protection 

I 
TES e.. 

o to A ', [Continued 06 Pap 4) 

Re-evahte critical$ 
saieiy conrrols 

Pmridc altcmte automatic 
fire protection 

Re.evahte criticiiitg 
controls 



n 

no 

-_I 



SORT: 6055.6 
DOCI: DODI 6055'.6 ' 

DATE: 19941215 
TITL: DODI 6'055.'6 DoD Fire and Emergency Services Program, December 15, 1994, 
USD (AT&T) 

Refs : (a) DoD Instruction 6055.6, "Department of Defense Fire Protection 
Program, If August 1, 1988, (hereby canceled) 
DoD Directive 1000.3, "Safety and Health Policy for the 
Department of De.fense," March 29, 1979 
DoD Instruction 6055.7, "Mishap Investigation, Reporting and 
Recordkeeping," April 10, 1989 ' 

MIL-HDBK 10083, "Fire Protection for Facilities .Engineering, 
Design, and Construction, fr January .15, 1994 
through (q) , see enclosure 1 

A. REISSUANCE AND. PURPOSE 

This Instruction: 

- 
1. ' Reissues reference (a). to update policy and criteria for the 
allocation, assignment, operation,'and administration of DoD fire 
departments and related fire prevention functions, including emergency 

. response, under reference (b). 
. .  . .  

2. Establishes the DoD Fire and Emergency Services Quality Working 
Group . 
3.. Authorizes the publication of Guides, Handbooks, and Manuals to 
provide specific information on DoD fire, fighter qualifications, fire and 
emergency services programs, and fire incident reporting. 

B. APPLICABILITY 

This Instruction applies to the Office of the Secretary of Defense 
;(OSD), the Military Departments, and,those Defense Agencies having 
responsibility for maintaining organized fire and emergency services 
(hereafter referred to collectively as "the DoD Components"). The term 
"Military Services" as used herein, refers to the Army, the Navy, the Air 
Force, and the Marine Corps. 

' c. POLICY 

It is DoD policy that: 

1. The DoD Components shall establish.and maintain an installation 





' .  
fire fighting, fire prevention, and emergency services program (hereafter . 
referred to as "the fire and emergency services program") as an element of 
the overall DoD -accident prevention program prescribed in DoD- Directive 
1000.3 (reference (b) ) . 
2.. A l l  DoD Components that occupy General Services Administration 
(GSA) managed buildings are concurrently responsible with GSA for 
developing and maintaining sound fire prevention programs. 

- 

* .  

D. RESPONSIBILITIES 

1. The Deputy Under Secretary of Defense (Environmental Security), 
shall : . .  

a. Oversee the implementation of this .Instruction and represent the 
Secretary of Defense on both internal and interagency matters on the fire 
and emergency services program. 

b. .Provide criteria, guidance, and instructions to incorporate fire 
fighting, fire prevention, and emergency response elements in appropriate 
DoD program_ 'and budget documents. . .  

c. 
Security Councii (DESC) . and related Board and Committee structure, 

members from OSD, the Military Services., and the Defense Logistics Agency) 

Establish, as an integral element of the Defense Environmental .. 
.the 

DoD Fire and Emergency Services Quaiity Working Group (comprised of . .  

2. The Heads of the DoD Components having responsibility..for 
maintaining organized fire .and emergency services shall establish and 
maintain programs that conform to the requirements and 'procedures. 
specified in ,this Instruction. Particular emphasis shall be placed on 
fire prevention education as a means to'enhance the total fire and 
emergency services effort and other fire prevention techniques to 
eliminate the causes of fires and to prevent death, injuries, and property 
damage if fire occurs. 

I 

. *- 
3.  
Reporting System as prescribed. in DoD Instruction 6055.7 (reference c) , in 
an automated management information system format, for collecting and 
analyzing fire incident data and fire department response information. 

The Secretary of the Navy shall maintain the.DoD Fire Incident 

4.  The Secretary of the Air Force shall administer a DOD Fire Fighter 
Certification System for all DoD Components, and shall provide basic 
structural fire fighting, aircraft rescue fire fighting, and technical 
training for all DoD Components (except for specialized and local training 
as provided herein). 





' Additionally, a DoD Physical Fitness Program shall be developed and . 

provided to all DoD Components. 

. .  
E; PROCEDURES 

1. The DoD Fire and Emergency Services Quality Working Group shall: 

a. Meet at the call of the Chair to share information, discuss 
issues, and recommend policies ' to the DESC related to fire' prevention, 
fire suppression, training, fire apparatus, fire equipment, fire. . 
administration, emergency medical response, and hazardous materials 
emergency response; 
annually among. 

. .  

'The Chair of the Quality Working' Group will rotate 
The Military Services and the DLA members. 

b. Serve as the technical advisor to the DESC-for the D.oD Fire and 
Emergency Services Program, the Fire Incident Reporting System, the Fire 
Fighter Certification System, and the Fire Fighter Physical Fitness 
Program. 

c. Draft and revise, as required, the DoD Strategic Plan for Fire and ' 

Emergency Services. I .  

c 

d. 
and emergency services program. . 

Develop meaningful metrics to evaluate the success of the DoD fire . 

. .  . .  .. 
. 2. 'The DOD Components'' fire and emergency services programs shall 

include the elements described in Enclosure 2. 

F. INFORMATION REQUIREMENTS 

The fire incident reporting requirements prescribed herein,' including 
the establishment of the Department of the Navy as the central DoD report 

. file, are assigned Report Control Symbol DD-ACQ (AR) 1765. 

G.  EFFECTIVE DATE AND IMPLEMENTATION 

1. This Instruction is effective immediately. Detailed implementing 
instructions are only necessary to provide for any DOD Component-unique 
fire and emergency services situations. 
inter-DoD Component fire department consolidation actions and staffing 
adjustments. 

2. 
unions under U.S.C. Chapter 71 prior to implementing any changes generated 
by this Instruction. 
collective bargaining agreement until the agreement expires and the 
bargaining obligation is fialfilled. 

If used, they shall provide for 

DoD Components must satisfy their bargaining obligations with 

The Instruction does not supersede any existing 

- 
- -_ __ ~~ 





3. 
of Defense Acquisition and-Technology within 120 days'. 

Forward one copy of implementing documents to the Under Secretary 

' Paul G.. Kdnski 
. -  

Enclosures - 7 
1. References 
2. Program Elements 
3. 
4. 
5. 

6; 
7. 

DoD Minim- Airfield Rescue Fire Fighting Vehicle Allowances 
Maximum Response Times for Structural Fire Pumpers 
Staffing Requirements for Manag.ement and Administrative Fire Service 

Staffing Requirements for Fire Prevention Positions 
Staffing Requirements for Positions Required to. Staff Fire 

. .  

. . .  
Positions 

Apparatus 

, 

, 

REFERENCES, continue 

(e) National Fire Protection Association (NFPA), "National Fire Codes" 
(f) DoD Instruction 6055.1, %OD Occupational Safety and Health 
Programs," -October 26, 1984 r 

(9) Fire Administration Authorization Act o f  .1992, Public' Law 102-522 
(h) Title 29 Code of Federal Regulations, Part 
Operations and Emergency Response,,"-March 6; 1989 ' 

(i) DoD Directive '1402.4, "Entry 'Age For Selected Firefighter and Law 
Enforcement 'Officer Positions, " December 29, '1988 ' 
(j ) DoD' Instruction 1010.13, "Smoke-Free Workplace, w March 7, 1994 
(k) DoD Instruction 4000.19, "Interservice, Interdepartmental, and 
Interagency Support," April 15, 1992 
(1) 
(m) Section 2210 of Title 15, United States Code 
(n) DoD Instruction-7230.7, "User Charges, " January 29, 1985 
(0) DoD .Instruction 4100 . 33, "Commercial Activities Program Procedures, " 
September 9, 198.5 
(p) Section 2465'of Title 10, United States Code 
(9) Section 2907 of Title 10, United States Code 

(120), "Hazardous Waste 

. 

Part 1856, of  Title 42, United States Code 

NOTE: Available from the National Fire Protection Association, 
Batterymarch Park, Box.1901, Quincy, Massachusetts 02269-9101 END NOTE: 

DoD FIRE AND EMERGENCY PROGRAM ELEMENTS 

1. Fire Prevention 

a. Engineering and Plans. The plans f o r  all military construction 
projects, facility modernization, rehabilitation programs, or self-help 
projects shall be reviewed for concurrence with MIL-HDBK-1008B (reference 

a '  - 





(d) ) , by qualified personnel to ensure that they meet the life safety and 
fire prevention criteria promulgated .by the DoD Components and the 
National Fire Codes, reference (e) . 
b. Fire Ris.k Management Surveys. Qualified personnel shall conduct 
fire risk management surveys of facilities . 
reported as ’specified in DoD Instruction 6055.1 (reference (f) ) and 
promptly corrected or incorporated into the DoD installations hazard 
abatement plan. 

Hazardous conditions shall be 

I 

c. 
be. determined according to ’ the building or area occupancy hazard, known 
fire loading! and mission criticality. . 

d. Smoke.Detectors. Smoke detection systems shall be installed in 
buildings where safety to life is of principal concern, in accordance with 
MIL-HDBK-1008B (reference (d)). This includes all buildings used for 
sleeping purposes. 

Survey Frequency. *The frequency of local fire risk surveys ‘shall 

. *  . 

Additionally, programs shall be established, to : 

(1) Rewire the installation of smoke detectors as a prerequisite for 
, assignment ,to mobile home space on DoD property. . 

(2) 
inspection schedule for family housing units. 

(3) 
all Government-leased housing. 

Include mobile homes on DoD installations in-the smoke detector 

I .  . 
Require the installation and maintenance of smoke detectors ‘in 

.. . 

e. Residential Sprinkler Systems. Provide residential sprinkler 
systems in accordance with Fire Administration Authorization Act of 1992, 
Pub. L. 102-522, reference (g). .... 

1 .  

f. Public Fire Education Promotion. Public Fire Education Programs 
shall be developed to”inform and motivate DoD personnel, and dependents of 
DoD personnel,,who reside or work on DoD installations or in Government- 
leased-facilities, as to their individual responsibilities in fire 
prevention. Fire prevention and/or safety materials, including nominal 
value incentive and educational items, are an authorized expenditure of 
funds in promoting fire prevention and safety as an integral part of the 
Public Fire Education~Program. 

2, Fire Incident Investigation and Reporting. Investigations and 
reporting shall be in accordance with the requirements of DoD Instruction 
6055.7, (reference (c) ) . 
3. Fire Protection Standards. DoD fire protection standards consist of 
the relevant standards promulgated by the Department of Labor - - 





Occupational Safety and Health Administration' (OSHA) , the National Fire 
Protection Association (National Fire Codes), national building codes, and 
otherlfire safety criteria published by the Department of Defense and 
o.ther Federal 'Agencies. 

4 .  Emergency Response.' 
appropriate training, to respond (both on-and-of f the installation) to 
emergencies involving D ~ D  facilities, structures, aircraft, transportation' 
equipment, hazardqus. materials, 'and both. natural and man-made disasters. 
Procedures shall be implemented in accordance wi'th nationally recognized 
standards and integrated emergency management systek to prevent loss of 

. .  
- 

Fire departments shall be prepared, by virtue of 

.' 

. , 
life, injury, and property damage; to maintain security; and to miniinize * 

p&lic inconvenieicie . 
a. * Structural Fire Response. Ensure that fire flow'requirements are 
met on the initial response of primary fire apparatus to an announced 
structural fire. 
determining the structural fire protection requirements that distinguishes 
between individual activities, based on their strategic importance and 
mission criticality. 

Use a fire protection classification system for 

t - 
b. Hazardous Materials Response. Establish integrated regional 
hazardous 'materials emergency response policies to avoid duplication ' of. . 
.resources. 
requirements of OSHA 29 CFR 1910.120 (reference .(h)) . 
c. Aircraft Rescue Fire Fighting (ARFF) Response. Ensure that fire 
flow requirements are met on the initial response of ARFF apparatus to an 
announced aircraft emergency. 
include structural fire suppression forces to provide'additional rescue 
and fire suppression personnel to establish agent resupply. 

Hazardous. materials emergency response .shall meet the 

..- .. . .  

' 

Response to aircraft emergencies shall' also 

d. Disaster Preparedness Plans. Establish and maintain Disaster 
Planning Programs for response to natural and man-made disasters, and 
ensure that operational procedures are developed for sustained emergency 
operations. All DoD installations having. fire departments, and other DoD 
installations having either 10 or more persons as residential occupants or 
a constructed facility value of'more than $1,000,000, shall have a 
designated "Base/Installation Emergency Preparedness Officer, who, in 
addition to any other duties, shall maintain the Disaster Preparedness 
Plan. Such plans shall be coordinated with disaster preparedness plans of 
all local jurisdictions of civil government; e. g., city, county, fire 
district, that adjoin the installation and such plans shall be tested or 
exercised at least once in each fiscal year. 
plans, and scope of their testing or exercises, shall be determined by the 
Head of each DoD Component. 
integrated and coordinated with installation Disaster Preparedness Plans. 

The format of such disaster 

Fire department disaster plans shall be 





e. E2nergency Medical Response. Where fire departments provide . 
'emergency medical response, establish and maintain emergency medical 
response programs that are staffed with appropriately certified emergency 
medical. persknnel and equipment. 

5. Fire Suppression, Hazardous Material, and Rescue Vehicles. The Dol) 
Components with fire departments shall plan, program, and budget for fire 
and rescue vehicles, based on the standard criteria in'paragraphs 5.a. 

. - -  

. through f., below: 

Pumpers. a. The standard requirement for piunpers is based on 1 .  

' response time'criteria (enclosure 4 ) .  and the.estkmated fire flow 
requirement established fdr each installation in accordance with 
MIL-HDBK-1008B (reference (d) ) . 
(1) Installations (including multiple activities serviced by a .- 

consolidated fire department) should be divided into fire demand zones 
(FDZ) (small areas that represent a single demand for fire services). 
Demand within any given FDZ is based on required fire flow and response 
time criteria. 

(2) 
mobile equipment needed at. any single installation to meet the standards 
in this Instruction 'shall depend on the extent to which equivalent fire ' 

fighting forces are available 'from' outside sources. Installations shall . -  
ihclude outside fire companies in determi'ning .compliance with these' 
standards when those companies compare favorabIy with DOD standards in 

f 

The n'umber of full-time fire fighter personnel and units of . .  . 

I 

- 
staffing and equipment and can meet the prescribed response-time criteria. . .  

.. 
(3) The number of staffed pumpers required is determined on the basis 
of 750 gallons per minute (GPM), regardless of the actual pump capacity of 
the pumpers on hand, and is calculated l5y dividing two-thirds of the 
estimated fire flow by 750. . 

.* . . .  
b. Aerial Ladders, Brush Trucks, Hazardous Materials, Emergency . 
Response Vehicles, and Other Specialized Apparatus. The DoD Components 
shall determine the requirements for such specialized apparatus .for each 
applicable installation. 

c. Aircraft Rescue Fire Fighting (ARFF) Vehicles. The criteria for 
aircraft rescue fire fighting apparatus are in enclosure 3 .  

d. Administrative Command and Support Vehicles. Criteria for 
administrative, command, and support vehicles shall be established by the 
DoD Components. 

e. Structural and. ARFF Vehicle Availability. The DoD Components 
shali establish mandatory maintenance 'programs: t o  ensure availability * .  of 





structural and ARFF vehicles. Such programs.shal1 include a-priority - . 
maintenance and repair system, stocks of required.Spare parts, scheduled- 
inspections, and discrepancy reporting systems. 

f. 
need, the DoD Components shall equip and maintain reserve apparatus. 
During emergencies, reserve apparatus may be placed 'in service and' staffed 
by recalled off-duty fire fTghters. Reserve apparatus are obtained by 
retaining apparatus that becomes excess through norktal replacement 
programs. 
apparatus needs. 
apparatus as in-service units; except when used as a replacement for a 
vehicle that is out of service, or"during major disasters. 
allowances for reserve. structural and/or aircraft rescue. fire fighting 
apparatus are as follows: 

(1). 
reserve pumper and/or' ARFF unit is authorized. 

(2) 
reserve pumper/ARFF units are ~ authorized. 

. .  
Reserve Apparatus,. Wien there is an operational and training. 

New equipment shall not be acquired to meet authorized reserve 
The DoD Components shall not operate or staff reserve * 

' 

. .  
The maximum 

For 1-4 in service and staffed engine and/or ARFF companies, one 
. .  

* 

For 5-9 in service and staffed engine and/or ARFF companies, two 

- I. 

.. . .  . .  
(3) For. 10 or more in 'service and staffed engine.. and/or ARFF . .  . .  . .  , .  

I .  

' S .  

companies, three reserve units are authorized. . I .  

. .  . -  ... . . 
. .  

. .  .. 
(4) 
or other special category units as approved by the DoD Components. 

(5) Additional consideration shall be given to large consolidated 
fire departments having unique reserve vehicle requirements. 

Reserve units are allowed for "aerial 1adder.s; :resupply vehicles, 
. 

.. 
. .  

. .  

6 .  Standardization of Apparatus 

a. Structural fire apparatus shall be constructed to comply with ehe': 
provisions of NFPA 1901, Standard for Automotive Fire Apparatus (reference 
(e)) . Structural fire pmpers shall be standardized at a minimum 750 GPM 
pumping capacity. 

b. ARFF vehicles shall be constructed to comply with the provisions 
of NFPA 414, Standard for Aircraft Rescue and Fire Fighting Vehicles 
(reference (e)). ARFF vehicles shall be standardized in the following 
water capacities in gallons: 1,000, 1,500, 2,500, and 3,000. The 
1,000-gallon ARFF vehicles assigned to.rapid deployment forces shall be 
transportable by military airlift (C-130, C-17, and C-141) . 

. .  
c. Where required, rescue vehicles shall have off-pavement 
performance capability and shall be capable of carrying all required 
personnel and equipment. - . .  

--- -- _I - 





d. 
carrying two.of the following agents: AFFF, dry chemical, or halon. 

Aircraft rescue fire fighting twin agent units shall be capable of. 

7; Response Times 

a. Structural Apparatus. Response times for structural fire pumpers 
are specified in enclosure 4: 
specialized f ire 'apparatus, aerial ladders, and hazardous materials 
emergency response vehicles. ) 

b. 
'any incident on the runways or overruns within 1-minute'after 
pre-positioning for an announced emergency, and to any incident on the 
runways or overruns within 3 minutes for an unannounced emergency. 
Response times apply to the first arriving vehicle .in either situation. 

8.  Staff installation fire departments at not less than the 
minimum levels established herein. 
shall be staffed to provide flight'line protection 24 hours per day, even 
if the air control tower is closed for flight operations. 
positions gay be exceeded at remote installations when approved by the DoD' 
Component. Entry age of fire fighter personnel shall be in accordance with 
DoD Directive 1402.4 (reference (i) ) . 
a; Management and Administrative Fire Service Positions. Required . 

staffing f o r  management and administrative fire service positions is in 
enclosure 5. 

(Maximum response times do not apply to 

.. 
ARFF Apparatus. ARFF vehicles shall be capable of responding to 

Staffing. 
Airfield fire departments or ARFF 

Maximum 

b . Fire Prevention Positions. Required 'staffing for fire prevention 
positions is in enclosure 6. 

c.. Fire Fighter Positions. Structural and aircraft fire suppression 
and rescue services shall be equipped and p-ersonnel assigned shall be 
cross-trained to be mutually supporting. Required staffing for these 
positions is in enclosure 7,. The DoD Components shall consider both 

civilian and military fire fighters to fill required positions.: 

d. Fire Alarm Communications Center Personnel 

(1) 
conduct essential fire emergency communications. 
operators shall be trained in the proper use of communications equipment 
including telephone, radio, and other electrical or electronic alarm 
signal receiving systems. Also, operators shall be trained for 
dispatching fire apparatus, and requesting medical, police, or other fire 
department assistance as necessary. 
communications specialists are required. 
required at overseas locations .,I 

All installations shall maintain around-the-clock capability to 
Communications equipment 

Dedicated GS-392 or equivalent 
(Bilingual capability is 

- 





(2) 
installations and remote sites where dedicated communications specialists 
are not economically feasible. 
receiving and communications functions to a non-related function or the 
requesting of another party, such as military police or engineering 
personnel, to report to the fire station to operate the alarm and 
communications equipment is not a viable alternative and will not be 
considered as an exception. 
one of the following: 

The DoD Components may approve exceptions for smaller 

The transferring of the fire alarm 

Installations may request exceptions based on 

(a) 
'consolidated with an established continuously manned Emergency 
Communications Center for all emergency services (fire, police, ARFF, 
medical, explosive ordnance disposal, etc.), .communications personnel 
employed at the consolidated communications center shall be trained in 
fire department communications procedures. 
required at overseas locations.) 

Where,the installation alarm and communications function can be 

(Bilingual capability is 

(b) 
operate the alarm receiving and communications equipment, fire fighters 
shall be prpperly trained in fire alarm -communications. 
sthffing shall be in addition to the requirement 'for a fully staffed 
structural and ARFF response. 
overseas locations.) ' 

Where fire fighters can be assigned on a rotational basis to 

Alarm room 

(Bilingual capability is required at 

(c) Where fire suppression is provided by other than DOD fire 
departments, fire alarm communications shall be consolidated with other 
continuously staffed functions such as.military police or security. 
Communications personnel employed at the consolidated facility shall be 
trained in fire ,department communications procedures. (Bilingual , 

capability is required at overseas locations. ) 

(d) 
communications function is managed as part of a municipal automatic aid 

Where the fire department can be dispatched and the 

progrq. . b  

9. Personnel Physical and Medical Requirements. The DoD Components 
medical surveillance programs shall include the pre-employment medical and 
physical criteria for fire protection personnel of NFPA 1500, "Standard on 
Fire Department Occupational Safety and Health Program" (reference (e)). 
DoD Fire protection personnel shall receive an annual physical examination 
as specified in NFPA 1582, "Standard on Medical Requirements for Fire 
Fighters" (reference (e) ) . 
10. Personnel Training and Physical Fitness Programs 

a. Training. 
Certification System requirements, patterned after the National Fire Codes 

Training programs shall conform to the DOD Fire Fighter 





(reference (e) ) . * 
(1) DoD Fire Protection School. 
sfiall accommodate the training requirements of the other DoD Components. 
The Air Force Fire Protection School is designated r: as the central DOD Fire 

The Department of the Air Force 

Protection School. 

(2) National and State Fire Academies. The DoD Components shall use 
the National Fire Academy and State agencies for specialized, advanced, 
and executive-level 'training, including the use of courses handed-off in 
the Train-the-Trainer P.rogram. 

(3 )  Live-Fire Training. Live-fire training areas that meet local 
environmental standards shall. be developed by each applicable DOD 

Comonent at appropriate locations to provide realistic proficiency 
training at ab reasonable cost.. 
creating regional training facilities for closely located DoD 
installations and for cooperative arrangements with aivil sector fire 
departments and off-base live-fire training. 

Thorough consideration shall be given to , 

( 4 )  First Responder. Programs shall be established to train all DoD 
and contract fire fighters (continental United States only) to, at least,. 
the U.S. Department of Transportation and OSHA 29 CFR 1910.120q first 
responder level. . .  

(5) On the Job Training. Training shall be provided and documented . 
for all personnel assigned fire and emergency services duties through an 
on-the-job training program, in conformance with the objectives outlined 
in the DoD Fire Fighter Certification System. 

b. Physical Fitness.. All DoD fire and emergency services personnel 
shall participate in a physical fitness exercise program designed to 
maximize job performance. 
special emphasis target group for the DoD Components 
education program, required by DoD Instruction 1010.15 (reference (j)). 

DoD fire protection personnel shall be a 
anti-smoking 

c. DoD Fire Fighter Certification System (FFCS). All DoD military, 
GS-081 civilian, and contract fire fighters will participate in the 
certification system. 
civilian fire fighters. 

The FFCS is a condition of employment for GS-081 

11. Personal Protective' Equipment. Prohibit the acquisition and. use of 
any personal protective clothing and equipment used for structural and 
aircraft fire fighting, rescue, and hazardous materials emergency 
operations that are not in compliance with appropriate NFPA standards 
(reference (e)). 
that hair and beard styles do not interfere with - safety or the proper fit 

Develop and enforce standards for firefighters to ensure 





of personal protective equipment. 

a. Equipment.shal1 be procured'and maintained in accordance with the 
requirements of current National Fire Code standards and DoD Instruction 
6055.1 (references (e) and ( f ) ) , and other appropriate requirements. 
Commercial off-the-shelf equipment will be. purchased rather than 
developing a unique military specification. 

b. 
protective equipment commensurate with' their assigned tasks. 

c. 
materials operat$ons shall use self-contained breathing apparatus and all 
components of a fire fighting and/or hazardous materials,protective 
ensemble. 

. 

A l l  'DoD fire protection personnel 'shall be issued personal 

All personnel engaged in confirmed fire fighting and hazardous 

. .  

12. Fire Department Uniforms. All personnel shall avoid wearing any 
clothing that is unsafe due to poor thermal stability or poor flame 
resistant characteristics of 'the fabrics. 
establish policies for the use of clothing which consists of 100% natural 
fibers or blends that are principally natural fibers. 

13. Consolidation of Fire Departments. To minimize the impact of 
personnel costs and to eliminate -&plicate fire protection, the DoD 
Components shall continue the ongoing efforts to consolidate fire . 
departments. (See DoD Instruction 4000.19, reference (k)). 

The DoD Components may 

. .  

14. Mutual Aid . ,  

a. 
(l)), are encouraged to enter into reciprocal agreements with local fire 
protection agencies for mutual fire fighting .and emergency response 
assistance. 
agency involved, a portion of the required fire protection for the DOD ' 

installation may be provided for under the mutual aid agreement. 
Components shall, not increase staffing or equipment above DoD requirements 
solkly to .provide mutual aid to local fire protection agencies. 

The DoD Components , .  , .under Chapter'. 15A 0.f 42 U. S . C. (reference 
. 

If practical and agreeable to the local fire protection 

The DoD 

. 

\ 

b. Each agreement entered into under paragraph E.14.a., (above) shall 
conform to 15 U.S.C..2210 (reference (m)), which provides for compensation 
to municipalities for direct costs and losses sustained while fighting 
fire on'Federa1 property.. Each agreement shall provide the terms for 
reimdursement of each party for all or any part of the costs incurred in 
furnishing fire protection or emergency response to the other party. 
DoD Instruction 7230.7, re'ference (n).). 

(See 

c. In the absence of any agreement installation commander are - 
. 





. .  
authorized to render emergency assistance to preserve life and property in 
the vicinity of the DoD installation, when, in their opinion, such 
assistance is in.the best interest o f  the United States. (See reference 
(N 1 

d. In connection with mutual aid fire fighting or emergency response 
assistance agreements, any service performed by DoD personnel, civilian or 
military, shall constitute service rendered in the line-of-duty. , 

e; The performance of such service by any other individual shall not 
constitute such individual as an officer or 'employee of the United States. 

f. 
emergency response sekvices for'nearby Federal Agency facilities, in the ' 

event normal municipal fire suppression and emergency response services 
are inhibited. (See DoD Instruction 4000.19, reference (k)). 

' 

Develop plans and procedures to provide fire. suppression and 

15. Contracting Fire Protection.' When contract protection services are 
required according to the criteria in DoD Instruction 4100.33 (reference 
(o)), statements of work shall be-performance oriented. Funds shall not 
be obligated or expended for entering into b contract.for the performance 
of 'fire fighting functions at any military installation or facility (10 
U.S.C. 2465, reference (p) ) . 
with local governments for the provision of' fire protection servTces at 
military installations to be closed under the Base Closures Act, 10 U.S .C.  
2907,' reference (9). 

However, the DoD Components may contract . 

. .  

16.. Fire Brigades. On DoD installations where an organized, dedicated 
fire department is not' justified and external assistance is not readily 
available, fire brigades shall be. organized 'and provLded 'appropriate 
equipment and training. 
written policy statement . .  that includes the brigade's.functions and work 
place. 
be physically capable and trained to perform the reqired tasks. 
fighting equipment shall be operationally satisfactory. 

The installation commander shall publish a 

Personnel expected to do interior structural fire fighting shall 
Fire 

17. Program Management and Evalua.tion 

a. Fire and emergency services program operational readiness 
inspections shall be conducted at intervals established by the DoD 
Component. 

b. 
buildings used for establishing fire flow rates at each installation to 
determine where annual pumper operating and salary costs can be 
economically offset by the one-time expenditure for installing sprinklers. 

The DoD Components shall periodically evaluate the target 





DOD MINIMUM AIRCRAFT RESCUE FIRE. FIGHTING’ VEHICLE ALLOWANCES 

AIRFIELDS OPERATING DESCRIPTION 
0 

A. Permanently assigned aircraft 
having.less than 1,000-gallon 
fuel capacity and all helicopters. 

B. Permanently assigned aircraft 

or carrying ordnance. . 
1 less than 75 feet in length; 

VEHICLE ALLOWANCE 

To be dete-dned by 
DOD Component 

2w/2,000 gallon total 
capacity 

C. Permanently assigned aircraft 
less than 100 feet in length 
or carrying ordnance. 

D. Permanently assigned aircraft 
less than 175 feet in length; 
ordance, high value, on 
hazardous cargo. 

E. Permanently assigned aircraft 4w/12, 000-gallon 
greater than P75 feet in length; I total capacity 
ordnance; hazardous or 

- kiigh-value cargo. . , 

. -  

3w/3,000-gallon total 
cap a c it y 

3w/9,000-gallon total 
capacity 

NOTE. 
requirements for airfields, such as Twin Agent Units-, rescue vehicles, 
rapid intervention vehicles. 

These ininhum allowances do.not include specialized ARFF vehicle 

MAXIMUM RESPONSE TIMES FOR STRUCTURAL FIRE PUMPERS 
NOTE: 
within the.response time. 
from other areas within the prescribed response times. 

Pumpers may be located to serve several or all areas if situated 
Some areas may be served entirely by pumpers 

END NOTE: 

DESCRIPTION . RESPONSE TIME (Minutes) 
NOTE: 
protection systems are provided. 

DoD Components may increase response times when adequate fixed fire 
END NOTE: 

1. Shops and Industrial Buildin 
2. Hangars 
3. Warehouses 
4 .  Technical Facilities 
5 .  Hospitals 
6. Ship Berthing 
7.  Administrative . 

1ST 508 REMAINING 50% 

10 
10 
10 
10 
10 
10 
14. 
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8 .  Exchange and Commissary 7 .  14 
9. Recreation and Assembly 7 14 
10. Dining Halls 7 14 
21. Bachelor Office Quarters, 7 14 
Bachelor Enlisted Quarters, . 
Dormitories 
12. Multifamily Dwellings 9 18 

14. Trailer Courts 9 18 

13. Single and Duplex Dwellings 9 is 

15. Isolated or Scattered 15 20 
. .  

Buildings 

STAFFING REQUIREMENTS FOR MANAGEmNT AND ADMINISTRATIVE FIRE 
SERVICE POSITIONS 

POSITIONS NUMBERS OF FIRE COMPANIES 

NOTE: Figures reflect only those personnel necessary to meet'fire 
suppression needs (staffed fire apparatus) and do not consider personnel 
required for fire prevention, fire alarm communications, management and 
administration, and personnel assigned for maintenance of fixed fire 
protection - systems. END NOTE: ' 

, .  . 1 2 3 4 5 or more 

1. 9 Fire Chief 1 1 1 1 1 .  

2. Deputy Fire Chief 1 1. 

. .  

NOTE: Deputy Fire Chief. Position may be authorized by DoD Component. 
END NOTE: 

3. Assistant Fire Chief (Shift 
Supervisor ) 2 2 2  2 

4 .  Assistant Fire Chief (Training) 1 ' 1  1 
NOTE: Assistant Fire Chief (Training). Position may'be authorized by 
DoD Component. END NOTE: 

5. Assistant Fire.Chief (Fire Prevention). Where four or more fire 
prevention personnel are required, an assistant fire chief (fire 
prevention) is authorized. 

L 

6. District/Battalion Chief (Supervisory Fire Fighter). Additional 
supervisors may be required due to the overall size and large geographic 
service areas at large or consolidated installations, where the physical 
dispersion of fire department stations makes it unmanageable for one shift 
supervisor to provide immediate direction of day-to-day operations. 

STAFFING REQUIREMENTS FOR FIRE PREVENTION POSITIONS 





DETERMINED ON AREA OF SPACE REQUIRING FIRE STAFFING 
R I S K  SURVEYS (IN THOUSANDS OF SO. FT.)' REQUIREMENTS 

NOTE : Total square footage of '. buildings (excluding f d l y  housing) , 
continuously used outside storage areas (continuous movement of equipment 
and/or supplies to and from the storage site), 'ships and waterfront 
facilities'. END NOTE: , - 

NOTE: 
depending on the DoD Component' assessment of the hazardous nature of the 
matrerial. stored or op.erations conducted amount of fire of fighter 
crew-type inspections conducted on low-hazard occupancies, the mission 
criticality of the equipment and operations, predominant construction 
features, utilization of fire prevention personnel 'for public fire 
education and. review of construction plans; and other local factors 
bearing on the demand fbr full-time fire prevention personnel. 

These baseline staffing figures may be increased or decreased 

END NOTE: 

251-750 

751-1,500 

- 
1,501-2,500 - 

2,501-5,000 

5,001-8,500 

8,501-12,500 

12,501-17,500 

L 

1. 

2 .  

. 3  

4 

6 

. . 7  

d 

17,501 and above 
NOTE: 
17,500,000 square feet shall be determined on a case-by-case basis by the 

The number of fire Prevention personnel for. areas in excess of 

DoD Component. 
- 

STAFFING REQUIREMENTS FOR 
FIRE APPARATUS 

FIRE,APPARATUS IDENTIFIERS POSITIONS PER 
VEHICLE REQUIRED 

1. ARFF Fire Fighting Apparatus 3 

NOTE: 
positions per vehicle. END NOTE: 

ARFF fire fighting apparatus with manual turrets require four 

2. ARFF Rescue Apparatus 3 





3 .  

4 .  

5 .  

6. 

7. 

8. 

9. 

ARFF Tanker and/or 

ARFF Twinned Agent 
- .  

Structural ,.Piury;ers 
. .  

Resupply Apparatus 1 

Fire Fighting Apparatus 2 

Aerial Ladders 

Structural Rescue Apparatus 

4 

4 

. . 2  

Hazardous Materials Apparatus 

Structural Tanker and/or Resupply Apparatus 1 

2 

.. . .* 

10. Brush 'Fire Apparatus 0 , .  

NOTE: 
synonyinous. 
positions may authorized by the DoD . Component. 
severe wildfire risk, two positions per brush fire truck may be authorized 

Brush' truck, brush/structural, or MAC1 truck shall be considered 
Hbwever, when the. primary response is structural, four 

At installations with 

by the DoD Component. END NOTE: 

-_ f .. - 

. .  
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United States Government Department of Energy 

nemorandum 
MAR 0 7 19953 D A E  

REPLY TO 
A m O F  Occupational Safety and Health Pol icy:Kubicki :3-4794 

SUBJECT: IMPLEMENTATION OF NFPA STANDARD 25 

To: Distribution 

The purpose o f  this memorandum is to provide guidance on the implementation 
of National Fire Protection Association (NFPA) Standard 25, "Standard for 
the Inspection, Testing, and Maintenance of Water-Based Fire Protection 
Systems." This Standard has been in effect since it's promulgation in 1992 
and has been appl icable to the Department o f  E&rgy. (DOE) through the 
requirements del ineated in DOE 5480.4, "Environmental Protection, Safety 

. and Health Protection Standards," and 5480.7Aj "Fire Protection." 

The subject guidelines, which are included as Attachment 1, were developed 
by the DOE Fire Safety Committee based on requests-for assistance from both 
DOE and contractor fire protect I on representatives and maintenance 
organizations. This guidance was perceived to be needed to reduce 
unnecessary costs associated with inspection, testing and maintenance o f  
fire protection systems and to facilitate the app7ication of the Standard 
to the unique circumstances which characterize the Department. 

Neither this memorandum nor the attached guidel ines impose new requirements 
on the Department br it"s contractors. In fact, the guidance in some 
instances reflects a relaxation of existing requirements from those 
delineated in the NFPA Standard. To the extent that this was done, the DOE 
Fire Safety Comnittee considered the imp1 ications and concluded that 
implementation o f  the'revised criteria would maintain an acceptable level 

' o f  safety. 

Nothing in these guidel ines prevents the development of alternate 
approaches that will achieve a comparable level o f  fire protection. These 
approaches can be implemented based on an "Equivalency" determination as 
defined by DOE 5480.7A. 

If you have any questions, please contact me on 301-903-4794. 

Chairman 
DOE Fire Safety Committee 

Attachment 
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Introduction and Background 

The Department of Energy (DOE),  by i ts  choice, complies w i t h  the.Nationa1 Fire 
Protection Association (NFPA) standards, including NFPA 25 on Inspection, 
Testing, and Maintenance of Water-Based Fire Suppressi.on Systems. The NFPA 
issued i ts  Standard 25 on February 10, 1992. T h i s  document gathered al l  the 
inspection, testing, and maintenance requirements for these systems i n t o  one 

’ standard; previously they were contained i n  the various design standards for 
water- based f i re  suppression systems. The frequencies of  many maintenance 
requirements were increased i n  the new NFPA 25, and there were many required 
procedures added. 

Prior t o  the development of  and unrelated t o  NFPA 25, the DOE Richland 
Operations Office decided t o  study i ts  maintenanc! and f i r e  protection system 
failure rate data t o  see i f  there was justification t o  reduce i ts  costs by no t  
conforming w i t h  the NFPA frequencies. A committee o f  fire protection 
professionals there found such justification fo r  the Hanford Site, and decided 
t o  request that frequencies be reduced for maintenance o f  14 specific f i r e  
protection systems. They submitted an exemption request t o  the DOE Office of 
Environmental Management, which ultimately approved and forwarded i t  .to the 
DOE Office o f  Environment, Safety, and Health. The Office o f  Environment, 
Safety, ‘and Health approved that  request. 

The DOE Fire Safety Committee, aware of Richland’s action, decided t o  form 
some subcommittees a t  i ts  December 1992 meeting t o  study some specific 
problems. One of these was a Programmatic Issues Subcommittee, which. was 
first charged w i t h  ‘developing DOE-wide guidance on implementing NFPA 25, based 
on the Richland exemption request and a Draft Hanford Si te  Compliance w i t h  
NFPA 25 Plan. This i s  the report of that Subcommittee‘s work. 

A request for a determination of equivalency t o  NFPA 25 was also submitted by 
Martin Marietta Energy Systems, Inc. (MMES), t o  the Oak Ridge Operations 
Office and t o  the Office o f  Environment, Safety, and Health. That request was 
approved, cont i ngent upon MMES complying w i  t h  the recommendat i ons of the 
Programmatic Issues Subcommittee. The Subcommittee examined the MMES proposal 
i n  detail, including many instances where differing maintenance frequencies 
that had been previously recommended existed, and determined appropriate 
frequencies for maintenance of f i re  protection systems. 

There i s  a general lack of available data on how previous and existing f i r e  
suppression system maintenance requirements were establ ished. Several 
literature searches and discussions w i t h  technical experts i n  this area failed 
t o  reveal definitive research i n  this area. Failure ra te  data were obtained 
from several DOE s i tes ,  and some comparisons were made on the effects of 
changing testing frequencies i n  particular t o  see what failure rates would 
subsequently result. 
actually worse a t  the s i te  w i t h  the more frequent testing. 
best answers the Subcommittee was able t o  jus t i fy  were that  professional 
judgement and experience, as used by the NFPA committees i n  establishing the 
existing maintenance requirements, had t o  be used when establishing our own 
requirements . 

For the case where this was done the failure rates were 
In some cases, the 
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I General Discussion of Maintenance o f  Fire Protection Systems - 

The establishment of maintenance requirements, including the specific 
maintenance actions needed and the frequencies at which they-must be 
performed, is not an exact science. The goal is to balance the amount of 
maintenance to maximize system life or reliability against the cost of the 
maintenance. Theoretically, more frequent maintenance leads to longer 1 ife 
and higher rel'iability. It also leads to increased costs. Optimization of 
maintenance frequency might be achieved by performing maintenance at the point 
where the graphs of frequency of maintenance and system re1 i abi 1 i ty intersect. 
Some manufacturers do parametric studies of their products or systems to 
determine the optimum maintenance requirements, but that has not been done for 
fire protection systems. 

Unlike many "systems," there is little "maintenance" which is done to fire 
suppression systems, on' a routine basis, to incredse their performance or 
prolong their useful life. There is no periodic. cleaning done to enhance 
performance, no lubrication, no planned replacement of parts on a periodic 
basis, and no measurement of system performance to predict future maintenance 
needs. Maintenance of fire protection systems consists largely of periodic 
testing of components, either singly or in a full system test, to verify 
operation, and periodic inspection to verify system integrity. 
protection systems are examined visually to ensure that there are no gross 
misconfigurations or degradation problems which would prevent performance, and 
that system components are operable, e.g. nozzles and sprinkler heads are not 
blocked. - 

Fire 

There are exceptions. The more "exotic" systems, such as foam-water systems, 
require chemical testing of the foam. These systems have substantially more 
moving parts than most fire suppression systems that do require more o f  what 
might be considered "maintenance" than do more commqn fire suppressim 
systems. Additionally, internal combustion engines which drive generators or 
fire pumps also have more classical maintenance requirements such as periodic 
rep1 acement o f  1 ubricating oi 1 s. 

The benefit from fire suppression systems maintenance as it is done now is 
that critical system components which have failed or are near failure are not 
allowed to remain in that state for long periods of time. Increasing the 
frequency of maintenance would lessen the time that a component was allowed to 
remain in a failed state without the knowledge of the systems operators. The 
study which was done at Hanford documented very low rates of failure of 
components in large populations of specific maintenance procedures performed. 
Hanford is continuing to take data to determine if their decreased maintenance 
frequencies -are causing increases in failure rates. 

In considering which specific frequencies to recommend for testing of certain 
components, the Subcommittee tended not to make extreme changes in the length 
of component operational testing that might significantly increase the time in 
which failed components remain in service, however. 

2 



Method ,, 

The Subcommittee met i n  a face-to-face setting a t  the 
Fire Protection meeting i n  Augusta, Georgia, i n  March 

, ,,.!'< : 
,. . . 

Annual DOE/Contractor 
of -1993 and the Annual 
met numerous other times meeting i n  A1 buquerque; New Mexico, i n  May, 1994. 

by teleconference. The Subcommittee discussed each p o i n t  of the proposed 
Draft Hanford Site Compliance With NFPA 25 plan ,  and the currently-approved 
Oak Ridge maintenance schedule. The issue of the validity of transferring. the 
Hanford or Oak Ridge recommendations generically t o  a11 DOE s i tes  was 
discussed a t  length. Many hesitations t o  adopt the existing proposals were 
based on such questions of validity of the rationale used t o  justify those 
proposals as i t  would be applied t o  places w i t h  differing security and 
environmental conditions. The question of application of the Subcommittee 
recommendations t o  f i r e  suppression systems i n  nuclear faci l i t ies  was 
discussed. 

I t  

Several l i terature  searches were done. The collection o f  the Fire Research 
Information Services a t  the National Institute of Standards and Technology was 
searched fo r  research on maintenance and f i r e  protection systems. The DOE 
Headquarters! Library performed a l i terature search on the key words "f i re  
protection system" and "maintenance. " And the NFPA Library performed a search 
t o  t ry  t o  correlate f i r e  protection systems, maintenance, and system 
reliability. These efforts turned up l i t t l e  work done on maintenance, and 
essentially no work done t o  identify correlation between maintenance o f  f i r e  
protection systems and their reliabil i ty.  

The Subcommittee's recommendations on maintenance frequencies are included i n  
this report i n  tabular form, w i t h  justifications and footnotes included. .The 
specific deliberations of the Subcommittee are included i n  its minutes, 
attached as an appendix t o  this report. Where appropriate, references are 
provided. 

Subcomni t t ee  Phi 1 osophy 

The Subcommittee used the Draft Hanford Site Compliance With NFPA 25 and *the 
Oak Ridge f i r e  protection maintenance plan t o  consider changes t o  NFPA 25 
requirements. 
i n  consideration of their  failure experience and environmental conditions. 
The effort  p u t  i n t o  developing the Hanford plan was very comprehensive, and 
the Subcommittee d i d  not desire t o  duplicate it .  
frequencies have been used for upwards of 20 years, w i t h  acceptable failure 
rates being experienced. Where there was any question that the basis fo r  the 
a recommendation may not be generally appl icable t o  DOE sites,  the 
Subcommittee opted t o  stick. w i t h  the NFPA 25 frequency. 

The Hanford plan was developed by engineers a t  the Hanford s i te  

Likewise, the Oak Ridge 

Many of  the maintenance frequencies were not changed, bu t  were caveated w i t h  a 
note for a DOE s i t e  t o  make its own judgement t o  use the NFPA requirement or 
t o  request relief through DOE. These were l e f t  that way because of the 
uncertainties of external environmental influences upon structural integrity 
of systems and influences upon the performance of some parts, such as 
strainers. 
for changing these maintenance frequencies, should examine the. basis f o r  the 
Hanford changes i n  maintenance; the intent of  the NFPA 25 standard; the 

Engineers a t  DOE s i tes ,  which believe that they have justification 
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specific-performance requirements of their systems; and the specific 
environmental conditions encountered and their effects on system integrity and 
performance. Situations thought  t o  j u s t i fy  less frequent maintenance must be 
referred t o  the DOE Operations Office through appropriate channels for 
consideration of an Equivalency as defined by the DOE Fire Protection Order, 
DOE 5480.7A. 

The Subcommittee d id  not attempt t o  rigorously 'define the term "failure." A 
failure was considered as the specific piece of equipment being inspected o r  
tested not  meeting the inspection or tes t  criteria. 

DOE Maintenance Management Order, 4330.4A 

T h i s  DOE Order currently governs the maintenance o f ,  DOE faci l i t ies .  
requires that  DOE contractors develop Maintenance Implementation P1 ans 
addressing certain specified elements o f  good maiiitenance programs and 
practices. The determination of maintenance procedures and frequencies for 
nuclear facil  i ties is based on regulatory and code requirements; vendor 
recommendations; experience at  this facil i ty and other faci l i t ies ;  engineering 
judgement; cost/benefi t analysis; available manpower; minimizing personnel 
radiation exposure using ALAM principles; function, .ease of replacement, and 
demonstrated re1 iabil i ty of the equipment or system; optimizing the equipment 
o r  system availability during u n i t  operating conditions; and operating 
history. (XX - Chapter 11, para. 5.3.3) These are the same principles that 
the Subcommittee used i n  i ts  deli berat'ions. The Subcommittee believes that 
i ts  work is compatible w i t h  the requirements of  this Order. 

I t  

Nucl ear Faci 1 i t  i es 

Maintenance a t  DOE nuclear facil i t ies wi?l soon be governed by 10 CFR 830 
Part 340. The original draft of this regulation was published i n  the 
December 9, 1991, edition of the Federal Register. 
regulation is that a Maintenance and Implementation Plan will be required for 
nuclear faci l i t ies ,  and tha t  plan will be approved fjy DOE. The M&IP will 
contain specifics on whic.h systems i n  the nuclear faci l i ty  are covered, what 
maintenance will be done on those systems, and when that maintenance will be 
done, among other things.  Any deviations from NFPA 25 or  other nationally 
recognized consensus standards for maintenance of systems i n  nuclear 
faci l i t ies  will have t o  be listed i n  the Implementation Plan for  this nuclear. 
safety rule, t o  be approved by the Cognizant Secretarial Officer or designee. 
These deviations .will have t o  be carefully scrutinized and justified. The 
avenue t o  do this is clearly through the development and approval o f  the M&IP. 

The major po in t  of this 

. 
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Concl usi ons 

The Subcommittee reminds all readers of this document that the NFPA 25 
requirements are minimum requirements which should not be- changed without 
sol id technical rationale. The Subcommittee believes that the rationale used 
in the development of the maintenance frequencies in this document was sound. 
This document constitutes a fully DOE-approved equivalent means of complying 
with the NFPA 25 standard. . 

Speci f i c Subcomni ttee Recomnendati ons 

The following table 1 ists those specific maintenance, test, or inspection. 
activities from NFPA 25 which the Subcommittee changed or thought that a DOE 
site might be able to justify change based on their specific environmental. 
circumstances. The Subcommittee recommends that cbntractors perform trend 
analysis of failures o f  their fire protection systems so that a sufficient 
database will exist in the future to justify equivalencies.' 

. 



Recommended Frequencies Matrix 

Note: Only in those 
indicated; or a consc 
tables. The frequenc 
facilities specifical 

nstances where a change from NFPA 25 was made; a potentially-justified change was 
entious decision was made to continue with the NFPA 25 frequency, are shown in these 
es specified in NFPA 25 should be followed for Category I nuclear facilities or 
y open to the general public, i.e., museums and public auditoriums. 

' 

I tern 

Chapter 2, Sprinkler 
Systems 

Sprinkler head, 
Inspection 

Spare Sprinkler 
head, Inspecti on 

NFPA 25 
Reference 

2-2.1.1 

2-2.1.2 

NFPA 25 
Frequency 

Annually . 

~~~ 

Recommended Frequency and Just1 fication 

Mon t hl y 

At same frequency as facility assessment is required, 
not to exceed three years. 

This is understood to be on the basis of a floor-level 
vi sua1 ' examination o f  a representative sampl e. 

These passive components are not prone to failure under 
normal conditions. It is unlikely that a visual 
inspection would reveal a condition which would cause 
failure o f  a sprinkler head. If systems are exposed to 
severe environments, thts frequency should be re- 
examined 
Annually. If a well-maintained stock of spares is kept 
centrally, the central stock must be inspected . 
annually, but the remote stock does not have to be 
accounted for. ' 

If a stock is kept centrally, and well-maintained, 
there will be little question that a spare head will be 
avai 1 ab1 e when needed. 

I i 
. .  



Item 

A1 arm Devi ce, 
Inspections 

Hydraul ic namepl ate 
on sprinkler 
systems, Inspection 

Waterflow a1 arms, 
Test 

Gauges , 
Test 
Sprinkler System 
Piping, Inspection 
Water wotor gong, 
Test 

~ 

NFPA 25 NFPA 25 
Reference Frequency 
2-2.6 Monthly 

2-2.7 Quarterly 2-2.7 Quarterly 

2-3.3 Quarterly 2-3.3 Quarterly 

2-3.2 5 years 

Annual 1 y + 2-3.3 Quarterl y 

I 

Recomnended Frequency and Just i f i cat i on 

Quarterly, 
Same as NFPA 72 

NFPA 72 allows a quarterly visual inspection of the 
alarm initiating device. If i t  i s  acceptable t o  inspect- 
the electrical portion quarterly, then i t  should be 
acceptable t o  inspect, t o  the extent possible, the 
mechanical P a r t  auarterl v a1 so. 
A t  same frequency as facil i ty assessment i s  required, 
not t o  exceed three years. 

DOE contractors generally maintain a system of drawings 
which would permit retrieval of the needed information. 
There i s  l i t t l e  chance o f  tampering w i t h  or removal of 
a hydraulic nameplate in a DOE’facility also. 
See footnote AA, 
Quarterl y , 
Unless a s i te  just i f ies  a less frequent activity based 
on their failure rates and obtains an ‘approved DOE 
equivalency t o  NFPA 25. , . 

Note gauge condition during inspection or .  test, tes t  or 
rep1 ace i f  abnormal i t y  noted. 
A t  same frequency as facil i ty assessment i s  required, 
not t o  exceed three vears. 
Quarterly, 
Unless a s i te  just i f ies  a less frequent activity based 
on their failure rates and obtains an approved DOE 
equivalency t o  NFPA 25. 
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Compressor, 
Maintenance 

Chapter 3 ,  Standpipe 
and Hose Systems 

NFPA 25 
Reference 
2-4.2.1 

3.1 

3.1 

Table 3-1, 
re fe rs  
user t o  
NFPA 1962 
- where 
para. 4- 
1.2 
appl i es 

NFPA 25 
Frequency 
Per 
manufacturer 

Monthly 

Quar te r l y  

Annually by 
NFPA 1962, 

Monthly by 
para. 3-2.1 o f  
NFPA 25 

Recommended Frequency and J u s t i f i c a t i o n  

Annual 1 y 

Some manufacturers do not prov ide spec i f i c  frequencies 
f o r  maintenance. Annually was .believed t o  be a 
reasonable frequency f o r  these devices based on no 
known f a i l u r e s  presented t o  the Subcommittee. 

A t  same frequency as f a c i l i t y  assessment i s  required, 
not t o  exceed three years. 

There were no known f a i l u r e s  o f  standpipe systems, 
a t t r i bu tab le  t o  the  condi t ion o f  a hose cabinet, 
discussed i n  Subcommittee del iberat ions.  The f a i l u r e  
o f  a cabinet would not  lead t o  automatic f a i l u r e  o f  the  
system. Because o f  these factors,  an annual inspect ion 
was recommended. 
Quarter ly,  
Unless a s i t e  j u s t i f i e s  ,a 1es.s frequent a c t i v i t y ,  based 
on t h e i r  f a i l u r e  ra tes  and obtains an approved DOE 
equivalency ' t o  NFPA 25. 
A t  same frequency as fac i1 , i t y  assessment i s  required, 
not  t o  exceed three years, 

Nozzles are rugged devices, not prone t o  frequent 
f a i l u r e .  

$' 
\ 



Item 

Hose Nozzles, 
Test 

Hose storage rack, 
Inspection 

Hose storage rack, 
Test 

Standpipe systems, 
A1 arm device , 
Test 

~~ 

Chapter 4 ,  Private 
Fire Service Mains 
Mai n l  i ne Strainers, 
Inspection 

NFPA 25 
Reference 
Table 3-1, 
para. 3- 
2.1 

Table 3-1, 
refers 
user t o  
NFPA 1962, 
which says 
nothing 
Table 3-1, 
refers 
user t o  
NFPA 1962, 
which says 
nothing 
3-3:3 

4-3.2.3 

NFPA 25 
Frequency 
Monthly 

Monthly, per 
NFPA 25 
general 
paragraph 
3-2.1 

Monthly, per 
NFPA 25 
general para 
3-2.1 

Quarterly 

Annually 

Recomnended Frequency and Justi f i cation 

As determined t o  be needed, i f  a visual inspection 
reveals abnormalities, or after anyenozzle maintenance. 

Nozzl es are rugged devices . 
A t  same frequency as faci l i ty  assessment i s  required, 
not t o  exceed three years. 

These are rugged devices, not subject t o  failures 'which 
are so subtle and sudden, t h a t  monthly inspections are 
required. 
A t  same frequency as faci l i ty  assessment i s  required, 
no t  t o  exceed three years. 

These are rugged devices, not subject t o  failures which 
are so subtle and sudden t h a t  monthly inspections are 
reouired. 

Quarterly, 
Unless a s i te  justif ies a less frequent activity based 
on their failure rates $nd obtains an approved DOE 
equivalency t o  NFPA 25. 

Inspection per manufacturers requirements, i f  used in 
potable water systems. 

Annually, i f  .no manufacturer's recommendation or i f  
used i n  raw water applications. 



I tem 

Hydrants , 
D r y  Wall & Wet, 
Inspect ion, 
Test, & Maintenance 

HosejHydrant Houses, 
1nspect.ion 

Chapter 5, 
F i r e  Pumps 
F i r e  pumps 
Heating system, 
Inspection 

F i r e  pumps, 
Vent 1 ouvers, 
Inspect i  on 

Chapter 6, Water 
Storage Tanks 

NFPA 25 
Reference 
4-3.2.4 
4-3.2.5 
4-5.3 

4-3.2.7 

Table 5- 
2.2 

Table 5- 
2.2 

NFPA 25 
Frequency 
I - 6 mo's 
T - l y r  
M - l y r  

The valve t o  
the  hydrant 
should be 
tested t o  
ensure i t  i s  
f u l l y  open. 

Monthly 

Weekly dur ing 
heat ing season 

Weekly dur ing 
heat i ng season 

Reconmended ,Frequency and J u s t i f i c a t i o n  

Annually 
(combined I ,  T, M) 

This i s  a hydrant f l u s h  r a t h e r  than a quant i ta t i ve  t e s t  
o f  the hydrant flow. Hydrants are rugged devices. 
Large municipal water supply systems general ly t e s t  
these annually. The valve t o  the hydrant should be 
tested t o  ensure it i s  f u l l y  open. 

Annually 

These are rugged devices, n o t  general ly prone t o  
f a i  1 ure. 

Weekly, dur ing the heating season, i f  there i s  no 
constantly-moni tored low temperature a1 arm. 

Monthly i f  the temperathe'  i s  constant ly monitored a t  
an attended locat ion.  
Weekly, 'during the heating season, i f  t h e r e ' i s  ,no 
constantly-moni tored low temperature a1 arm. 

Monthly i f  the temperature i s  constant ly monitored a t  
an attended locat ion.  



. .  

item 

Water storage tanks, 
Water condi t i on 
(check f o r  i c e  
bui 1 dup) , 
Inspect ion 

Water storage tanks, 
Heating system, 
Inspection 

Chapter 7, Water 
Spray Fixed Systems 

Mainline s t r a i n e r s ,  
Inspection and 
Maintenance, i f  
required 

NFPA 25 
Reference 
6-2.1 

6-2.8 

7-4.1.5 & 
7-4.9 

NFPA 25 
Frequency 
Dai ly,  dur ing 
the  heating 
season 

Dai ly,  dur ing 
the heating 
season 

I - per 
manufacturer 

M - 5 years 

Recommended Frequency and J u s t i  f i c a t i  on 
- 

Si te  spec i f i c  

Dai ly  dur ing the  heat ing season unless the  water 
temperature i s  constant ly  monitored a t  an attended 
1 ocation. 

There were so many var ia t ions  i n  frequencies f o r  these 
inspections, and varying degrees o f  r i s k  o f  system 
f a i l u r e  due t o  tank freeze-up, t h a t  the inspect ion 
frequency was t i e d  t o  freezing r i sk ,  water temperature 
monitoring, and previous freezing experience. 

S i t e  spec i f i c  

Da i ly  during the  heat ing season unless the  water 
temperature i s  constant ly monitored a t  a attended 
1 ocation. 

There were so many var ia t ions  i n  frequencies f o r  these 
inspections, and varying degrees o f  r i s k  o f  system 
f a i l u r e  due t o  tank freeze-up, t h a t  the inspect ion 
frequency was t i e d  t o  f reez ing r i s k ,  water temperature 
monitoring, and previous f reez ing experience. 

3 

5 years, 
Combined I & M, 

I f  water i s  contaminated, the '  s i t e  should use 
engineering judgement t o  set  an inspect ion frequency t o  
al low f o r  t h i s  condi t ion.  -> 

11 



I tem 
~~ 

Val ve Enclosures , 
cold weather, 
Inspect ion 
Pipe & hangars, 
Inspection 

Spray nozzles, 
Inspection 

Ind iv idua l  Nozzle 
s t r a i  ners, water 
spray & foam 
systems, Inspection 
& 
Mai  n tenance 

Drai  nage , 
Inspection . 

NFPA 25 
Reference 
7-4.1.2 

7-4 4 

7-4.5 

7-4.9 & 
8-3.8.1 

7-4.10 

Chapter 8, Foam- 
Water Spr ink ler  
Svs t ems 

- 
NFPA 25 
Frequency 
Weekly 

- 

Monthly 

- 
Monthly 

- 
Annual 1 y 

Monthly 
\ 

~~-~ 

Recommended Frequency and Just i f i c a t  i on 

See recommended frequencies f o r  Val ve/f i r e  pump 
enclosures i n  Chapters 2, 5, and 9 Recommendations 

Annually 

These are robust components, not  subject t o  sudden, 
unknown f a i l u r e s  which could not be detected v i a  an 
annual inspection. 
Annually 

These are robust components, not  subject t o  sudden, 
unknown f a i l u r e s  which could not be detected v i a  an 
annual i nspecti  on. 
Annually, o r  a f t e r  each f low t e s t  o r  operation o f  the  
system 

Annually 

The presence o r  l ack  o f  adequate drainage w i l l  no t  
a f fec t  the a b i l i t y  of the system t o  ext inguish ' f i r e ;  i t  
i s  a secondary e f f e c t  only, w i th  possible environmental 
impact. There were no cases o f  f a i l u r e  o f  some f a c t o r  
a f fec t ing  drainage brought t o  the a t ten t ton  o f  the  
Subcommi t t ee . 

r :. ( I 



I tem 

Foam-water systems 
Drainage, 
Inspect ion 

- 

? 

Foam-water systems 
Discharge device 
1 ocat i  on, pos i t ion,  
and check f o r  
obstruct ion,  
Inspect ion - 

Foam-water systems, 
Foam concentrate 
s t ra iner ,  
Inspect ion 

NFPA 25 
Reference 
8-3.4 

8- 5 

8-3.9 

HFPA 25 
Frequency 
flont h l  y 

Mon t h l  y 

Monthly 

Recommended Frequency and J u s t i f i c a t i o n  
~~ 

Annually 

There were no reported cases. o f  discharge devices being 
moved o r  obstructed i n  the foam systems a t  Oak Ridge. 
Given t h a t  DOE f a c i l i t i e s  are no t  genera l ly  accessible 
t o  the  publ ic,  p a r t i c u l a r l y  no t  s i t e s  where t h e  hazard 
requires a foam system, an annual basis f o r  t h i s  
inspect ion was bel ieved by the  Subcommittee t o  be 
acceptable. 

Annually, f o r  systems using AFFF foam and f resh  water. 

Monthly f o r  o ther  foam systems. 

There were no reported cases o f  c logging o f  foam 
concentrate s t ra iners  i n  DOE AFFF foam systems a t  Oak 
Ridge . 
Annually 

The presence o r  absence ,of adequate drainage w i l l  no t  
have a d i r e c t  impact on the  system's a b i l i t y  t o  
ext inguish f i r e ;  i t  i s  a secondary e f f e c t  only, w i t h  
possible environmental impact. There were no cases o f  
f a i l u r e  o f  some f a c t o r  a f f e c t i n g  drainage brought t o  
the a t ten t ion  o f  the Subcommittee. 



I tem 

Foam- wa t e r  systems, 
Proport ioning 
sys tems , 
Inspection 

Foam-water systems, 
Foam concentrate 
pump power, 
Inspection 
Foam-wat e r  systems, 
Foam concentrate 
pump running, 
Maintenance 
Foam-water systems 
Foam concentrate 
s t r a i  ner, 
Inspection 81 
Maintenance 

NFPA 25 
Reference 
8-3.10 

8-3.10.3 

8-5.4( a) 

8-3.8.2 

NFPA 25 
Frequency 
Monthly 

Monthly 

Monthly 

Monthly 

Recomended Frequency and Just i f i c a t  i on 

Configuration - Annually f o r  f i x e d  proport ioners 
Monthly f o r  adjustable proport ioners 

Fluid leve l .  - 
Monthly 

For power systems' s t ra iners - 
Monthly 

There were no reported cases o f  proport ioning sys tems 
f a i l i n g .  A v isual  inspect ion would not  necessari ly 
reveal in te rna l  problems w i t h  a proport ioning system. 
Monthly, unless a s i t e  j u s t i f i e s  a less  frequent 
a c t i v i t y  based on t h e i r  f a i l u r e  ra tes and obtains an 
approved DOE equivalency t o  NFPA 25. 

Monthly,. unless a s i t e  j u s t i f i e s  a less  frequent 
a c t i v i t y  based on t h e i r  f a i l u r e  ra tes and obtains an 
approved DOE equivalency t o  NFPA 25. 

Annually, f o r  systems using AFFF foam and f resh water 

Monthly f o r  other foam systems. 

Maintenance i s  on ly  done i f  the s t ra iner  i s  clogged. 

There were no reported cases o f  clogging o f  AFFF foam 
concentrate s t ra iners  i n  DOE foam .systems a t  Oak Ridge. 



Fittings damage, 
Inspection 

Hangers & supports, 
Inspection 

YFPA 25 
le f erence 
3-3.3 

8-3 .3  

0 -3 .3  

8 -3 .3  

8 -3 .3 .1  

HFPA 25 
Frequency 
Quarterly 

Quarterl y 

Quarterl y 

Quarterl y 

Quarterly 

Recomnended Frequency and Just1 f i cati on 

Annual 1 y 

Piping systems are rugged and not subject t o  failures 
from corrosion which would manifest themselves in less 
t h a n  a year’s time frame. If a system i s  in a severe 
environment, more frequent inspections may be 
warranted, bu t  otherwise an annual inspection will 
suffice. 
Annually 

Experience has shown tha t  DOE foam systems are not 
normally subject t o  damage. Our normal security and 
general lack of public access limits the probabi l i ty  of 
this occurring. 
Annually 

Piping systems are rugged and not subject t o  failures 
from corrosion, *which woul’d manifest themselves i n  less 
t h a n  a year’s time frame.’ If a system i s  i n  a severe 
environment, more frequent inspections may be 
warranted, bu t  otherwise an annual inspection will 

Annually 

Experience has shown tha t  DOE foam systems are not 
normally subject t o  damage. Our normal security and 
general lack o f  public access limits the probability o f  
this occurring. 
Annually - 
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II . I tem NFPA 25 
Reference 
8-4.3.3 Discharge device 

1 ocation, pos i t ion,  
and obstruction, 

NFPA 25 
Frequency 
Annually 

Foam concentrate 

.Ex t e r  i o r  I n spec t i on 

8-4.3.3 
~~ ~ 

Annually 

8-4.3.3 Annually 

9-4.1.1 Monthly 

Recomnended Frequency and J u s t i f i c a t i o n  

5 years, o r  a frequency acceptable t o  meet 
environmental requirements i f  they e x i s t  

DOE experience has shown ' that  we do not have problems 
w i th  system changes once they have been adequately 
acceptance tested and v e r i f i e d  v i a  t h a t  means. 
5 Years 

DOE experience has shown t h a t  we do not  have problems 
w i th  system changes once they have been adequately 
acceptance tested and v e r i f i e d  v i a  t h a t  means. 
5 Years 

DOE experience has shown t h a t  we do not  have problems 
w i th  system changes once they have been adequately 
acceptance tested and v e r i f i e d  v i a  t h a t  means. 
5 Years 

DOE experience has shown t h a t  we do not have problems 
w i th  system changes once' they .have been adequately 
acceptance tested and v e r i f i e d  v i a  t h a t  means. I f  the 
system i s  subs tan t ia l l y  modified, then another 
acceptance t e s t  i s  warranted. 

Quarter1 y , 
This would v e r i f y  valve conf igurat ion.  DOE s i t es .  are 
not general ly accessible t o  the public, which would 
r e s u l t  i n  the tampering t h a t  t h i s  inspect ion i s  t r y i n g  
t o  catch. 



I tem 

Hose connection, 
Inspect i  on 

F i r e  Department 
connections, 
Inspect i on 

Main drain,  
Test 

Dry p ipe valves: 
Quick opening 
devices, 
Test 

Pre- 
act  i on/del uge/dry 
pipe valve, 
Inspect ion o f  
e x t e r i o r  

NFPA 25 
Reference 
9-5.2.1 

9-7.1 

9-2.6 

9-4.4.2.4 

9-4.3.1, 

9-4.4.1 
and 

NFPA 25 
Frequency 
Weekly 
/Monthly 

Monthly 

Quar te r ly  

S i x  months 

Weekly 

Recomended Frequency and J u s t i f i c a t i o n  

Quar te r ly  

DOE f a c i l i t i e s  are no t  genera l ly  accessible t o  the  
pub l i c  and we do not  f ind  the tampering w i t h  equipment 
t h a t  sometimes r e s u l t s  f r o m  tha t .  Add i t iona l l y ,  these 
valves are rugged and no t  subject t o  f a i l u r e  t h a t  a 
v isual  inspect ion would reveal. 
Quarter ly,  

DOE f a c i l i t i e s  are no t  genera l ly  accessible t o  the  
pub l ic  and we do no t  f i n d  the tampering w i t h  equipment 
t h a t  sometimes r e s u l t s  from tha t .  

'Quar ter ly ,  

Unless a s i t e  j u s t i f i e s  a less  frequent a c t i v i t y  based 
on t h e i r  f a i l u r e  ra tes  and obtains an approved DOE 
equivalency t o  NFPA 25. 

S i x  months, unless a s i t e  j u s t i f i e s  a l ess  f requent 
a c t i v i t y  based on t h e i r  f a i l u r e  ra tes  and obtains an 
approved DOE equi Val ency t o  NFPA 25. 

Quar te r ly  

DOE f a c i l i t i e s  are not  genera l ly  accessible t o  the  
pub l i c  and we do not  ' f i n d  the  tampering w i t h  equipment 
t h a t  sometimes r e s u l t s  from tha t .  
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I tem 

Val ve enclosure, 
Inspection 

Dry pipe valve 
enclosure, 
Inspection 

Dry Pipe Valve’s 
I n t e r i o r ,  Inspect i o n  

Or i f ices,  f i l t e r s ,  
and strainers,  
Inspection 
Waterf l  ow a1 arm, 
Test 

NFPA 25 
Reference 
9-4.3.1 

9-4.4.1.1 

9-4.4.1.4 

9-4.4.1.5 

9-2.7, 
2-3.3 

NFPA 25 
Frequency 
During co ld 
weather: 
da i l y ,  
o r  weekly i f  
temperature i s  
cons tan tl y 
monitored 

During co ld 
weather: 
da i l y ,  
o r  weekly i f  
temperature i s  
constant ly 
monitored 

Annually 

Five years 

Quar te r ly  

Recomnended Frequency and J u s t i f i c a t i o n  

Daily, i f  no temperature monitoring. 

Monthly, i f  a temperature monitoring system e x i s t s  
which provides i n d i c a t i o n  o f  low temperature a t  a 
constant ly manned locat ion,  and provides an ind ica t ion  
o f  f a i l u r e  o f  the  monitoring system, L e . ,  a broken 
wire. 

Weekly, i f  there i s  a monitoring system not meeting 
these requirements. 
Dai ly,  i f  no temperature monitoring. 

Monthly, i f  a temperature monitoring system e x i s t s  
which provides i n d i c a t i o n  o f  low temperature a t  a 
constant ly manned locat ion,  and provides an ind ica t ion  
o f  f a i l u r e  o f  the monitoring system, i.e., a broken 
wire. 

- 

Weekly, i f  there i s  a monitoring system not meeting 
these requirements. . 

Annually 
* 

Unless a s i t e  j u s t i f i e s  a less frequent a c t i v i t y  based 
on t h e i r  f a i l u r e  ra tes  and obtains an approved #DOE 
equivalency t o  NFPA.25. 

~~ 

5 years, unless a s i t e  j u s t i f i e s  a l e s s  frequent 
a c t i v i t y  based on t h e i r  f a i l u r e  ra tes and obtains an 
approved DOE equi Val ency t o  NFPA 25. 
Quarter ly,  unless a s i t e  j u s t i f i e s  a less  frequent 
a c t i v i t y  based on t h e i r  f a i l u r e  ra tes  and obtains an 
approved DOE equi Val ency t o  NFPA 25. 



. /  

I tem NFPA 25 

Post Indicator 9-3.4.1 
Valves, posit ion, 
Test 

Reference 

I ,  

NFPA 25 
Frequency 
Quarter1 y 

Dry pipe valves: 9-4.4.2.6 Quar ter ly  
1 ow a i  r pressure 
a1 arms , 
Tes t  

D e l  uge/pre-action 9-4.3.2.1 Quarterly 
V a l  ves : 
priming water, Test 

~ 

Recomnended Frequency and Jus t i  f i c a t i  on 

Six months 

DOE f a c i l i t i e s  are not completely accessible t o  the 
general publ ic. We do not experience tampering as some 
s i tes  which have general pub l i c  access do. 
Six months 

The loss of priming water could cause the dry  pipe 
valve t o  prematurely t r i p ,  which would be a nuisance, 
but not a d i r e c t  cause of a f a i l u r e  t o  extinguish a 
f ire .  

Six months 

Low a i r  pressure would cause a premature t r i p ,  but  
would not be a d i r e c t  cause f o r  a fa i lure '  o f  the system 
t o  extinguish a f i r e .  

Six months 

The loss o f  priming watdr could cause the valve t o  
prematurely t r i p ,  which would be,a nuisance but not a 
d i rec t ,  cause o f  a f a i l u r e  t o  ext inguish a f i r e .  
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) APPENDIX- - 
Much discussion ensued on the issue of  testing of  waterflow alarm 
devices. The Subconimi ttee initially recommended a four month frequency, 
b u t  Oak Ridge has been doing this activity for 25 years a t  a six month 
frequency. The available data were reviewed. A t  Hanford, the four 
month frequency has resulted i n  8 failures o f  pressure type devices i n  
2,781 tests (0.29%) over 3 years and 4 failures i n  1,953 tests (0.2%) of 
paddle type devices over three years. Oak Ridge has found 14 fai1,ures 
i n  2,766 t es t s  (0.5%) over 3 years a t  the s i x  month frequency. 
Additional data .received after the telecon,. on testing a t  Portsmouth, 
indicates 9 failures i n  902 tests (1.0%) i n  a seven month period. 

Test Freouencv Fai 1 ure rates # Tests # Failures 

4 months 0.2wo 2781 8 

6 months 1 .wo 902 9 
6 months 
4 months 0.2% - 1953 . 4 

0.5% 2766 14 

A factor which must be considered is that  these are no t  predictive 
tests; they are only functional tes t s  w h i c h ,  indicate pass or fa i l .  If 
an alarm device fai ls  the day-after i t  is tested, . i t  will remain i n  a 
failed state,  w i t h o u t  the contractor having knowledge of ' i ts  failed 
state, u n t i l  the next test. The frequency of the functional tes t  of the 
device is a measure o f  how long one is  wi l l - ing  t o  tolerate not  'knowing 
that an alarm device has failed. 

If we look a t  the problem from the number of failures i n  a given time 
period, we have the following data: 

Hanford: 0.22 failures/month, .88 failures i n  4 months (avg.) 
0.11 failures/month, .44 failures i n  4 months (avg.) 

Oak Ridge: 0.39 failures/month, 2.34 failures i n  6 months (avg.) 
Portsmouth: 1.3 failures/month, 7.8 failures i n  6 months (avg.) 

I 
- _/ 

I 
1 
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These alarm devices fa i l  not  because we do not  t e s t  them frequently 
enough - they fa i l  because of corrosion, material aging, defective 
materials ini t ia l ly ,  b u i l d  up of deposits from their  watery environment, 
improper adjustment, and other factors i n  their  immediate environment, 
all of which are completely independent of  the testing frequency. If 
Oak Ridge were t o  increase their test  frequency t o  4 months, the 
following would result, based on their average of  .39 failures per 
month: 

Annual result : 4 t o  5 failures i n  1,383 tes ts ,  for a failure 
rate of 0.36% 

Hanford d i d  1,953 tes ts  and experienced a failure rate of 0.2%, which is 
44% less than what Oak Ridge would experience even a t  the same testing 
frequency. Oak Ridge would not achieve the same results that Hanford 
experiences even if  they spent the additiontl funds for the increased 
testing frequency. 

A failure of an alarm device does not prevent the automatic sprinkler 
system from functioning. 
transmitted; To f a i l  i n  the overall goal of prevention of unacceptable 
f i re  damage, we must first experience an i g n i t i o n ;  the i g n i t i o n  must 
grow in to  a f i r e  of sufficient magnitude t o  cause damage; the sprinkler 
system must fa i l  t o  extinguish the f i re ,  and the alarm device must fail 
t o  transmit the alarm t o  the s i t e  f i re  department so t h a t  they may 
respond and manually extinguish the fire.  Failure of the alarm device 
itself is independent o f  the a b i l i t y  of 'the automatic sprinkler system 
t o  extinguish the f i re ,  although there are issues of notification of 
occupants t o  effect evacuation of the fac i l i ty  if the alarm device fai ls  
and potential cri t ical  i t y  and environmental concerns. 

I t  only prevents the alarm from being 
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COE F 1325.8 
(08-93) 

United States Government Department of Energ 

memoranaum 
REPLY TO 
AnNoF: Occupational Safety and Health Pol icy:Kubicki :3-4794 I- 

SUBJECT: INTERIM GUIDELINES FOR FIRE PROTECTION OF ABANDONED FACILITIES AND FOR 
FAC I LIT1 ES UNDERGOING DECONTAMINATION AND DECOMMISSIONING 

To: Distribution 

The purpose of this memorandum is to provide interim guidance on the 
determination of appropriate levels of fire protection for facilities that 
are undergoing decontamination and decommissioning (D&D) This includes 
all facilities that are abandoned and are otherwise undergoing a transition 
from a historic occupancy. 

They have been developed as a result of numerous expressions of need that 
have been expressed by Department of Energy (DOE) field elements and 
contractors.. This is due to a perceived insufficiency of guidance in the 
application of existing DOE criteria to facilities of this nature. These 
guidelines do not represent new requirements but are the means to apply 
existing DOE fire safety policy in a more flexible and cost-effective 
manner. 

* 

The subject fire safety guidelines are provided in the Attachment. They 
were developed from technical input provided by the DOE and contractor 
representatives on the DOE Fire Safety Cornittee. The guidance represents 
a minimally acceptable level of effort. They are4ntended to be utilized 
by qualified fire protection engineers. They are intended to be utilized 
until such time as a more comprehensive policy governing the safety of D&D 
faci 1 i ti es is promulgated by the Department. 

, 

If'you have any questions, please contact me on 301-903-4794. 

Chairman 
DOE Fire Safety Cornittee 

Attachment 
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FIRE SAFETY GUIDELINES FOR D&D FACILITIES 

Introduction 

The Department of Energy (DOE) is faced with decisions regarding the future 
operational status of certain fire protection systems in facilities that 
are pl anned to undergo decontami nat i on and decommi ssi oni ng (D&D) , as we1 1 
as facilities that are abandoned or face occupancy changes for other 
reasons, These decisions are complicated by the fact that a number of 
these facilities are presently being used for other purposes, such as 
storage of hazardous or mixed waste materials. An additional factor is the 
cost associated with inspection, testing, maintenance and repairs of the 
fire protection systems, 

Existing fire protection features in these facilities were originally 
provided on the basis of potential fire loss (in dollars), fire risks 
associated with active process operations, mission impact, and other design 
considerations. However, some of these risks may no longer be,present. 
For the most part, these facilities have no significant present value and 
programmatic interruption is no longer a factor, although this is not 
a1 ways the case. 

As af the date of this guidance, DOE has issued no specific comprehensive 
pol icy governing safety requirements in abandoned facilities and facilities 
undergoing D&D and safe shutdown. Work is currently underway within the 
Department to develop safety criteria for such facil ities; however, 
promulgation dates are uncertain. Until such time as a comprehensive DOE 
policy is developed, fire protection decisions for these facilities have to 
be based on existing DOE fire safety criteria, as applicable. 

* Fire safety requirements relevant to this issue include DOE 5480.7A, "Fire 
Protection," DOE 6430,1A, "General Design Criteria," 29 CFR Part 1926, 
"Safety and Health Regulations for Construction," and National Fire 
Protection Association (NFPA) Standard No. 241, "Standard for Safeguarding . 
Construction, A1 teration and Demo1 i tion Operations. " Where conflicting 
criteria exist, resolution shall be the responsibility of the DOE Authority 
Having Jurisdiction (AHJ) The fire protection requirements apply unless 
specific relief has been granted by the Department. 

Fundamental Principles 

Decisions relating to fire safety of abandoned facili$ies, as we11 as 
faci 1 it ies and processes undergoing D&D (incl uding the survei 11 ance and 
maintenance phase of D&D) and safe shutdown, shall be made on the basis of 
the following principles: 

o 
, 

Pending development of a comprehensive DOE 'policy governing safety for 
these facilities, fire protection shall be governed by existing 
departmental fire safety requirements. (Refer to DOE 5480.7A.) 
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o Pending development of an alternative decision making process i n  
conjunction w i t h  D&D safety policy, approval of alternate fire 
protection configurations shall be accomplished through "exemptions" or  
"equivalencies" as defined i n  DOE 5480.7A. An exemption o r  equivalency 
may be processed for each facil i ty or  for a group of faci l i t ies .  

o The evaluation. of f i r e  risks i n  relation t o  the need for f i r e  safety 
features can be accomplished through a graded f i r e  hazards analysis 
(FHA). 
Statement o f  November 7, 1991.) 

(Refer t o  DOE 5480.7A and the DOE Fire Hazards Analysis Policy 

o The need for f i r e  protection features i n  these fac i l i t i es  is  governed 
by the f i re  risks t o  the public, workers, f i r e  fighters and the 
potential re1 ease of hazardous and radiological materials t o  the 
environment. Property protection and program continuity are not 
normally factors to consider unless the faci l i ty  possesses a definable 
value and/or mission as determined by the DOE ' A H A  

o Fire hazards w i t h i n  these faci l i t ies  may change over time. 
protection must be adequate t o  deal w i t h  these'changes. The FHA shall 
be revised as appropriate when significant changes i n  occupancy or  
hazard occur that affect f i r e  safety, 

Fire 

o Fire safety features that have been required by DOE may be rendered 
inoperable o r  considered no longer .needed if justified by the FHA. 
Such features may be abandoned i n  place u n t i l  they are dismantled as 
part of planned demolition activities. 

o The decision t o  deactivate automatic f i re  suppression systems i n  large 
fac i l i t i es  must reflect the possibi l i ty  that emergency response forces 
may not be able t o  safely enter the facil i ty t o  effect manual f i r e  
suppression. A "stand off and protect" tactical approach, which 
features exterior f i r e  attack and protection of exposures, shall be 
approved by DOE as part of the f i r e  department pre-plans o r  their 
standard operating procedures. Th i s  approach necessitates additional 
emphasis on maintaining communication and cooperation between fac i l i ty  
personnel and emergency response groups t o  include: updating fire pre- 
plans and being aware of changes i n  occupancy and f i r e  protection 
system status. 

o Retained f i re  protection features i n  these fac i l i t i es  are not required 
t o  comply w i t h  all of the design and installation cr i ter ia  of the 
governing NFPA standard .if the DOE AHJ. concurs that the system, w i l l  
function adequately during a f i r e  i n  its current design mode. 

, Concurrence should be documented i n  an appropriate manner af ter  
consul tation w i t h  the cognizant DOE f i r e  protection engineer. 

Retained f i r e  protection features must be inspected, tested and 
maintained i n  a manner sufficient t o  assure that the features w i l l  
function adequately during f i r e  incidents. 

o 
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o Abandoned, safe shutdown and D&D faci l i t ies  and related procedures 
should be routinely inspected and reviewed by representatives of the 
s i t e  emergency response forces and f i r e  protection engineering s ta f fs  
consistent w i t h  establ ished standard operating procedures and f i r e  
protection program criteria. 

- 

Additional Considerations 

Prior t o  commencement o f  D&D activities; appropriate procedures should be 
approved and impl emented (including worker training) governing the control 
of potentially hazardous operations including, bu t  not 7 imited t o ,  cutting 
and welding, hand1 ing of combustibles, and smoking. 

The f i r e  risks associated w i t h  materials and processes used as part of the 
D&D process must be evaluated by a f i r e  protection engineer. Fire 
protection features must be adequate t o  minimize these risks t o  an 
acceptable 1 eve1 . 
The deactivation of process lines containing hazardous materials as well as 
flamnable o r  combustible liquids must be,preceded by an analysis o r  
performed under a work plan which addresses the methods used t o  control 
re1 ated hazards during the deactivation process. Appropriate safeguards 
shall  be i n  place t o  minimize the accidental release of residual materials 
that may remain i n  p ip ing  and tanks. 

Building emergency egress features' are required t o  be maintained consistent 
w i t h  the requirements for buildings under construction, as a minimum, as 
modified by the FHA. These include emergency l igh t ing  and exit signage. 
Locked and abandoned facil i t ies where there is no human occupancy would not 
need t o  maintain emergency egress features. Literal conformance w i t h  the 
provisions of the Life Safety Code, NFPA Standard 101, is not required for 
conditions that have no significant impact on the abil i ty o f  occupants 
during D&D t o  safely evacuate a bui lding during a f i re .  

Where no automatic system exists, an effective means for manually s u m n i n g  
the s i t e  emergency response forces and for communicating w i t h  personnel 
inside of a building is required. T h i s  can take the form o f  an exterior 
f i r e  alarm p u l l  s ta t ion  or call box, telephone (fixed or  mobile), radio or 
some combination of the above based on the accessibility of the devices t o  
personnel and their re1 i abi 1 i ty. 

A l l  retained interior f i re  protection systems shall be maintained 
operational while interior D&D activities are taking place. Verification 
of operable status should include appropriate inspection and testing i n  
accordance w i t h  establ ished procedures. Complete deactivation is 
anticipated a t  such time as shell demolition occurs. Temporary 
deactivation of f i r e  protection features should be treated as an 
impairment, w i t h  appropriate interim compensatory measures impl emented 
u n t i l  such time as the feature is returned t o  f u l l  operational mode. 

. 
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The site and facility fire water distribution system, including hydrants, 
Siamese connections to sprinkler systems, and interior standpipe systems, 
must be maintained in an operable mode. Access for mobile apparatus for 
emergency response. shall be maintained. (Refer to fire department pre-fire. 
plans. ) 

Periodic tours of. the D&D facilities should be conducted by the site 
emergency response force to familiarize them with existing conditions and 
to revalidate fire pre-plans. 
conducted at these locations at an appropriate frequency commensurate with 
the fire risks and complexity of the facility. 

Drills and training exercises should also be 

To the extent that the FHA validates the need to maintain fire protection 
features during D&D activities, such features shall be inspected, tested 
and maintained, consistent with established procedures, sufficient to 
assure that they will function effectively during a fire. This implies 
that defects or design deficiencies that are not critical to effective 
performance, as determined by the AHJ, may remain as is. 

The authority to resolve other issues related to fire.safety for D&D . 
facilities that are not explicitly addressed by this document resides with 
the DOE AHJ. 

Decision Maki na Process 

The Fire Hazards Analysis is the mechanism for reassessing the need for 
fire protection features in any facility. The "exemption" or "equivalency" 
process is the means to obtain formal approval for alternate fire 
protection configurations. Exemptions for fire protection are only 
necessary when a fi.re safety requirement, as explicitly stated in a DOE 
Order, cannot be met. Acceptable variances from NFPA codes and standards 
should be processed as an equivalency. 

The process, as applicable to this issue, may begin with a facility 
wal kdown by cognizant safety professionals, including fire protection 
engineers, so as to quickly ascertain potential areas where.a reduced fire 
protection profile may be justified, 

Justification for reducing fire safety features shall be based.on a graded 
fire hazards analysis, which comprehensively considers the consequences o f  
a fire on the health and safety of the public, as well as the safety of 
build.ing occupants, fire fighters and the environment, Additional 
considerations are the maximum possible fire loss (which.must include a 
reasonable determination of anticipated cleanup costs 'based on. established 
practice) and possible impact to DOE missions and programs. 
anticipated, however, that programnatic impact will be nil for a D&D 
facility unless there is explicit evidence to the contrary.) 

Guidance on the performance of a graded FHA was provided in a memorandum 
dated November 7, 1991, by the DOE Office of Environment, Safety and Health 
and the Office of Nuclear Safety Policy and Standards. Specific 

(It is 
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emphasized 
document at 
the nature 
represents 
activities 

If the FHA 

requirements for a graded FHA are contained in DOE '5480.7A. The DOE 
(draft) Model Fire Hazards Analysis may be used as a guide. It should be 

that the scope and depth of the analysis, as well as the related 
on, should be commensurate with the complexity of the facility, 
of the fire risks, and the type of D&D activities. The FHA 
the fire safety "envelope" that governs subsequent D&D 

concludes that an unmitigated fire will result in no significant 
adverse consequences (see above), a technical basis would exist for 
deactivating existing automatic fire suppression systems. It must be 
emphasized, however, that deactivating fixed fire suppression systems may 
leave no practical alternative for suppressing a fire. This is especially 
true of the larger process buildings where entry by emergency response 
forces would not be safe under anticipated fire conditions. The absence of 
active suppression activities or active fire protection features during a 
fire may not be considered acceptable from the standpoint o f  public 
perception. An effort should be made to anticipate the public reaction to 
an unmitigated fire and to factor this reaction into a decision-to 
deactivate a fire. protection system. - 
If a decision is made to deactivate a fire suppression system in a given 
area or facility, it is necessary to assure that the use of the area does 
not change in such a manner as to result in the reintroduction.of 
commodities or activities that would significantly increase fire risk. 
Consequently, the conclusions of the initial fire hazard analysis must be 
reassessed if a decision is made to significantly alter D&D activities in 
an area where sprinkler protection has been deactivated. 
protection is insufficient to mitigate the fire hazards, the fire 
suppression system should be reactivated and other safety features 
provided, as appropriate. This reassessment and the provision of 
supplementary fire. protection should occur prior to the change. 
Based on favorable conclusions from the FHA, a decision to proceed with an 
exemption or equivalency request can then be made. The exemption/ 
equivalency package should be prepared by the fire protection technical 
staff of the M&O contractor and address the applicable DOE requirements, 
the reasons these requirements cannot be met, the impact on safety 
resulting from noncompliance, a description of compensatory or other risk 
mitigating features, and potential cost savings. (The additional project 
costs for a fire protection feature(s) are not considered an acceptable 
reason that a DOE requirement cannot be met.) It is suggested that the 
draft exemption/equivalency request be distributed to the responsible DOE 
technical experts so as to provide an opportunity to address questions and 
concerns. Once this has been accomplished, the "official" request should 
be processed for concurrence by the cognizant DOE officials as described in 
DOE 5480.7A. 

If existing fire 
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GUIDELINES FOR DEVELOPING MEDICAL STANDARDS FOR FIREFIGHTERS SUE J ECT: 

~0:Martha A. Krebs, ER-1 

The purpose of this memorandum i s  t o  provide guidance on the implementation 
of the National Fire Protection Association (NFPA) Standard 1582, ."Medical 
Requirements for Firefighters." Th i s  standard has been i n  effect since i ts  
promulgation i n  1992 and has been applicable t o  the Department of Energy 
(DOE) through the requirements delineated i n  DOE Order 5480.4, 
".Environmental Protection, Safety and Health Protection Standards," and DOE 
Order 5480.7A, "Fire Protection. 

The above referenced NFPA Standard was developed by a j o i n t  t a sk  force 
representing both the medical and fire protection communities as a way t o  
reduce the significant number of documented f a t a l i t i e s  and injuries t h a t  
are suffered by fire service personnel as a dl'rect result o f  their  medical 
conditions. 

The subject guidelines, which are included as an attachment, were developed 
for DOE based on requests for assistance from both DOE and contractor 
medical and f i re  service representatives. T h i s  guidance was perceived .to 

* be needed t o  faci l i ta te  the application of the standard t o  the unique 
circumstances t h a t  characterize DOE and i ts  emergency' response 
organizations. Neither this memorandum nor the attached guide1 ines impose 
new requirements on the Department o r  i ts  contractors. To the extent t h a t  
alternate approaches can be developed that w i l l  achieve an acceptable level 
of firefighter safety, these, approaches can be implemented based on the 
"Equivalency Concept" that is sanctioned by DOE Order 5480.7A and NFPA. 

Questions pertaining t o  the above p o s i t i o n  should be directed t o  
George R. Gebus, M.D., M.P.H., on 3-7385.. 

Environment, Safety and Health 

Attachment 
. - e ,  * 
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GUIDELINES FOR DEVELOPING MEDICAL STANDARDS FOR FIREFIGHTERS 
SUBJECT: 

7 

TO: Thomas P. Grumbly, .EM-1 

The purpose of this memorandum is to provide guidance on the implementation 
of the National Fire Protection Association (NFPA) Standard 1582, "Medical 
Requirements for Firefighters." This standard has been in effect since its 
promulgation in 1992 and has been applicable to the Department of Energy 

"Environmental Protection, Safety and Health Protection Standards, " and DOE 
Order 5480.7A, "Fire Protection." 

(DOE) through the requirements delineated in DOE Order 5480.4, J 

The above referenced NFPA Standard was developed by a joint task force 
.representing both the medical and fire protection communities as a way to 
reduce the significant number of documented fatalities and injuries that 
are suffered by fire service personnel as .a direct result of their medical 
conditions. 

The subject guidel ines, which are included as an attachment, were developed 
for DOE based on requests for assistance from both DOE and contractor 
medical and fire service representatives. This guidance was perceived to 
be needed to facilitate the application o f  the standard to the unique 
circumstances that characterize DOE and its emergency response 
organizations. Neither this memorandum nor the attached guidel ines impose 
new requirements on the Department or its contractors. To the extent that 
alternate approaches can be developed that will achieve an acceptable level 
of firefighter safety, these approaches can be implemented based on the 
"Equivalency Concept" that is sanctioned by DOE Order 5480.7A and NFPA. 

. 

Questions pertaining to the above position should be directed to 
George R. Gebus, M.D., M.P.H., on 3-7385. . 

uEi&(k 
j,.d&a O'Toole, M.D., M.P.H. 

Assistant Secretary 
Environment, Safety and Heal tti 

Attachment 



30E F 1325.8 
.~a.93)  * 

United States Government Department of Energy 

me m-o ran d u m 
DATE: April 14, 1995 

y$!JJg Office o f  Occupational Medicine and Medical Surveillance-: 
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GUIDELINES FOR DEVELOPING MEDICAL STANDARDS FOR FIREFIGHTERS SUBJECT: 

~0:3ack S. Siegal, FE-1 

The purpose of this memorandum is t o  provide guidance on the implementation 
of the National Fire Protection Association (NFPA) Standard 1582, "Medical 
Requirements for Firefighters." T h i s  standard has been i n  effect since its 
promulgation i n  '1992 and has been appl icable t o  the Department of Energy 
(DOE) through the requirements delineated i n  DOE Order 5480.4, 
"Environmental Protection, Safety and Health Protection Standards," and 'DOE 
Order 5480.7A, "Fire Protection." 

The above referenced NFPA Standard was developed by a j o i n t  task force 
representing both the medical and f i r e  protection communities as a way t o  
reduce the significant number of  documented fa ta l i t i es  and injuries t h a t  

.are  suffered by f i r e  service personnel as a direct result . .  o f  their medical 
conditions. 

The subject guidel ines, which are incl'uded as an attachment, were develaoped 
for DOE based on requests for assistance from both  DOE and contractor 
medical and f i r e  service representatives, T h i s  guidance was perceived t o  
be needed t o  faci l i ta te  the application o f  the standard t o  the unique' 
circumstances t h a t  characterize DOE and its emergency response 
organizations. Neither this memorandum nor the attached guidel ines impose 
new requirements on the Department o r  i t s  contractors. To the extent that 
alternate approaches can be developed t h a t  w i l l  achieve an acceptable level 
of f irefighter safety, these approaches can be implemented based on the 
"Equivalency Concept" that i s  sanctioned by DOE Order 5480.7A and NFPA. 

Questions pertaining t o  the above p o s i t i o n  should be directed t o  
George R. Gebus, M.D., M.P.H., on 3-7385. 

Assistant Secretary 
Environment, Safety and Health 

Attachment 
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TO: Orin F. Pearson, EH-3 

The purpose of this memorandum i s  t o  provihe guidance on the implementation 
of the National Fire Protection Association (NFPA) Standard 1582, "Medical 
Requirements f o r  Firefighters." T h i s  standard has been i n  effect since i ts  
promulgation i n  1992 and has been applicable t o  the Department o f  Energy 
(DOE) through the requirements delineated i n  DOE Order 5480.4, 
"Environmental Pmtection, ' Safety and .Health Protection Standards," and DOE 
Order 5480.7A, "Fire Protection. It 

The above referenced NFPA Standard was developed by a joint t a s k  force 
representing bo th  the medical and f i r e  protection communities as a way t o  
reduce the significant number of documented fa ta l i t i es  and injuries t h a t  - 

' a r e  suffered by f i r e  service personnel as ,a  direct result of  their medical 
conditions . 
The subject guidel ines, which are included as an attachment, were developed' 
for DOE based on requests for assistance from both DOE and contractor 
medical and f i r e  service representatives. T h i s  guidance was perceived t o  
be needed t o  f ac i l i t a t e  the application of the standard t o  the unique 
circumstances t h a t  characterize DOE and its emergency response 
organizations.  Neither this memorandum nor  the attached guidel ines impose 
new requirements on the Department o r  i t s  contractors. To the  extent that 
a1 ternate approaches can be developed that will, achieve an acceptable level 
of f irefighter safety, these approaches can be implemented based on the 

. "Equivalency Concept" t h a t  is sanctioned by DOE Order 5480.7A and NFPA. 

Questions pertaining t o  the above p o s i t i o n  should be directed t o  
George R. Gebus, M.D., M.P.H., on 3-7385. 
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1. BACKGROUND : 

Department of Energy (DOE) Order 5480.4, "Environmental Protection, 
Safety, and Health Protection Standards," requires DOE sites to comply 
with the National Fire Protection Association (NFPA) -National Fire Code 
(NFC) as a matter of mandatory policy. DOE Order 5480.4 covers9OE 
contractor employees who perform the essential functions of firefighters 
on fire brigades. On August 14, 1992, NFPA 1582, "Standard on Medical 
Requirements for Firefighters," became NFPA's National Fire Code. The 
NFPA's requirements 1 ist diagnoses that immediately disqualify individuals 
from being firefighters and diagnoses that require evaluation of the 
individual on a case-by-case basis. 

The Americans with Disabilities Act (ADA), 42 U.S.C. 12102 et sea., 
requires that individuals be evaluated for a job based on their ability to 
perform the essential functions of the job, not on the basis of the mere 
presence of a disease or disability. For example, under the ADA, a person 
may not be disqualified from a position simply because his or her medical 
hi story incl udes a myocardi a1 infarction, coronary bypass or coronary 
angioplasty. Instead, an evaluation must be made on a case-by-case basis 
as to whether the person can perform the essential functions of the job 
with or without reasonable accommodation and without posing a direct 
threat to self or others. 
disqualify individuals with these diagnoses (NFPA 1582, Chap. 3-7.1.1(e)), 
Category A medical conditions requiring DOE contractors to implement 
current NFPA medical standards would, in effect, require them to violate 
the ADA. 

Because the NFPA's medical standards do 

These guide1 ines were prepared to assist the DOE contractor site 
occupational medical programs in devel oping NFPA-based firefighter 
standards that comply with the ADA. 
sections are quoted in the left column. 
applies to DOE and in compliance with the requirements of ADA, appears in ' 
the adjacent right column. 
NFPA guidance stands as written. 
ADA conflict, the ADA standard should be followed. 

Within these guidelines, NFPA 1582 
Interpretive guidance, as it 

When no interpretive guidance appears, the 
Where the requirements o f  NFPA and the 

The essential functions of a firefighter position are listed in Section 3:  
"Essential Fire Fighting Functions." Listed with each essential function 
are medical conditions that might interfere with an individual's ability 
to perform that particular function. 
evaluation must then determine if the medical problem is present and, if 
it is, whether the condition would interfere with the individual's ability 
to perform the essential function. This section replaces the section in 
the NFPA's medical standards that violates ADA by listing the specific 
disabilities, diseases, or previous medical history that automatically 
disqualify an individual. 

The physician performing the 

In lieu of the term "fire department physician," which is used in the NFPA 
standard, these guidelines use the term ."Designated Physician." Within 
DOE, the Designated Physician is the physician authorized to do the work 
that the NFPA standard designates to the fire department physician. 
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These guidel ines apply to all firefighter applicants and current 
firefighters at DOE contractor sites, including those individuals in fire * 

brigades who perform the essential functions of DOE firefighters. 
medical evaluation will be performed on all firefighter applicants prior 
to their appointment. Management will provide the DOE Designated 
Physician with a specific job task analysis prior to the medical 
evaluation of any firefighter applicant or current firefighter. 

A 

The 
the DOE Designated Physician, and 
will be based on the essential 

medical evaluation will be performed by 
the specific contents of the evaluation 
functions of the job. 

The zssential functions described in th s document are considered to be 
core.essentia1 functions. It is recogn zed that additional site-specific 
essential functions may be added to this list by the site as appropriate. 
The essential functions of a firefighter include those listed in these 
guidelines and those associated with the site-specific job tasks. 

Sites are required to have a physical fitness program for all 
firefighters. 
been defined. 
fire departments are responsible for developing and implementing an 
appropri ate physical fitness program. 

The Secretarial Officer (SO) is responsible for ensuring that these 
guidel ines are disseminated. 

The specific fitness progr.am requirements have not as yet 
Pending i ssuance of a document def i ni ng these requirements , 

The Site Occupational Medical Director (SOMD) is responsible for the 
performance of the Designated Physician, and for ensuring that the 
Designated Physician is knowledgeable with regard to the essential 
functions and job tasks of the firefighters. The Designated Physician is 
the 1 icensed medical professional responsible for medically certifying . 
that all firefighters are medically fit to perform their duties. 

Pending the appointment of a Designated Physician for firefighters, the 
Designated Physician for security and protective forces will serve in this 
capacity . 
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2. GUIDELINES: 

Medical Requirements for Firefiqhters 

- NFPA Standards 

Chapter 1 

1-1 Scope. 

1-1.1 This standarcl conta 
medical requirements for  

- DOE Interpretive Guidance 

Chapter 1 

1-1 Scope. 

ns 

firefighters, incl udi ng full -time 
or part-time employees and paid or 
unpaid volunteers. 

1-1.2 These requirements are 
applicable t o  organizations 
providing rescue, f i re  suppression, 
and other emergency services , 
including public, military, 
private, and industrial f i re  
departments. 

1-1.3 This standard does not  apply 
t o  industrial f i re  brigades, which 
also may be known as emergency 
brigades, emergency response teams, 
f i re  teams, pl a n t  emergency 
organizations, or mine emergency 

' response teams. 

1-2 Purpose. 

1-2.1 The purpose of this standard 
is t o  specify minimum medical 
requirements for candidates 'and 
current firefighters. 

1-1.3 These guidelines also apply 
t o  DOE f i re  brigades or plant 
emergency organizations whose 
members perform the essential 
functions of a firefighter, such as 
search and rescue and f i re  
suppression, as defined i n  NFPA 
Standards 600 or 1500. These 
guidelines do n o t  apply t o  
individuals who provide a support 
function i n  conjunction w i t h  
emergency response and who are no t  
subjected t o  the physical demands 
o f  a firefighter, as determined by 
the Authority Having Jurisdiction. 

1-2 Purpose. 

1-2.1 The purpose of these 
guidelines i s  t o  specify minimum 
medical requirements consistent 
with the essential functions of 
b o t h  candidates and current 
firefighters . 
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Interpretive Guidance 

1-2.2 The iaplementation of the 
medical requirements outlined in 
this standard will help ensure that 
candidates and current firefighters 
will be medically capable of 
performing their required duties 
and will help to reduce the risk of 
in juri es ana i 11 nesses . 

1-2.3 Nothing herein i s  intended 
to restrict any jurisdiction from 
exceeding these minimum 
requirements. 

I 

’ 1-3 Implementation. 

1-3.1 For candidates, the medical 
requirements of this standard shall 
be implemented when this standard 
is adopted by an authority having . 

jurisdiction on an effective date 
specified by the authority having 
juri sdiction. 

1-2.2 The implementation of the 
medical requirements outlined in 
these quidel i nes wi 11 he1 p ensure 
that candidates and current 
firefighters will be medically 
capable of performing the essential 
functions of a firefighter without 
posing a direct threat t o  
themselves or others. 

1-2.3 Nothing herein is. intended 
to restrict DOE or a DOE contractor 
from exceeding these minimum 
requirements. However, if site 
management proposes to establ ish 
requirements other than those 
;listed, notice of such variance 
shall be submitted through the SO 
to the Director, Office of 
Occupational Medicine and Medical 
Surveillance. Variances from these 
guidelines should be justified and 
approved in accordance with the 
procedures established for 
“equivalencies” and “exemptions“ as 
defined in DOE Order 5480.7A, “Fire 
Protection.” 

1-3 * Imp1 ementati on. 

1-3.1 DOE Order 5480.4 requires 
DOE sites to comply with the NFPA 
National Fire Codes as a matter of 
policy. On August 14, 1992, NFPA 
1582, “Standard on Medical 
Requi rement s for Fi ref i ghters , ‘I 
became effective. 

‘ I  
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Standard Interpretive Gui dance 

1-3.2 When this standard is 
adopted by a jurisdiction, the 
authority having jurisdiction shall 
set a date or dates.for current 
firefighters to achieve compliance 
with the requirements of this 
standard and shall be permitted to 
establish a phased-in schedule for 
compliance with specific 
requirements of this standard in 
order to minimize personal and 
departmental di srupti on. 

1-4 Definitions. 

Approved. Acceptable to the 
" author i ty havi ng j ur i sdi ct i on. 'I 

Authority Having Jurisdiction. 
The authority having jurisdiction 
is the organization, office, or 
i ndi vi dual responsi bl e for 
"approving" equipment, an 
installation, or a procedure. 

.Candidate. A person who has made 
appl i cation to commence performance 
as a firefighter. 

Category A Medical Condition. A 
medical condition that would 
preclude a person from performing 
as a firefighter in a training or 
emergency operational environment 
by presenting a significant risk to 
the safety and health of the person 
or others. 

1-3.2 An implementation plan for 
compliance with these guide1 ines 
shall be submitted to the SO for 
review and approval within 120 days 
of publication. A copy.of the 
implementation plan shall also be 
submitted t o  the Director, Office 
of Occupational Medicine and 
Medi cal Survei 11 ance. 

1-4 Definitions. 

Authority Havi ng Juri sdi cti on 
(AHJ). Except as directed by the 
Secretarial Officers, the decision- 
making authority in matters 
concerning fire protection is the 
Heads of Field Organizations or 
their designees. 

Candidate. A candidate is a 
person who has applied for and who 
has been offered a position as a 
firefighter, or a current employee 
who has made an appl ication to 
commence performance as a 
firefighter. 

Medical Condition. The DOE 
guidelines require that an 
individual who cannot perform all 
essential functions of the job, 
with or without reasonable 
accommodation, without posing a 
direct threat to self or others is 
n o t  qual ified to perform the . 
essential .functions of a 
firefighter. The individual's 
inabil i ty may be associated with a 
medical condition or conditions. 
Every individual's capabilities 
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Category B Medical Condition. A 
*medical condition that. based on 
its severity or degree. may 
preclude a person from performing 
as a firefighter in a training or 
emergency operational environment 
by presenting a significant risk to 
the safety and health of the person 
or others. 
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InterDretive Guidance 

will be individually assessed to 
ensure that qualified individuals 
are ’not rejected on the basis of a 
mere diagnosis of a medical 
condition, even if such a condition 
would usually be assumed to be 
associ ated with i nabi 1 i ty to 
perform; e.g., Category A medical 
Condition listed in NFPA 1583 
(Chap. 3.7.1.1(e)). The medical 
standards are addressed in section 
3 by essential function, rather 
than by body system or disease. 

Current Fi ref i ghter . A person 
who is already a member and whose 
duties require the performance of 
essenti a1 fi re-f ighti ng functions. 

Direct Threat. A direct threat 
is a significant risk of 
substantial harm to the health or 
safety of the individual or others 
that cannot be eliminated or 
reduced by reasonab1.e 
accommodation, based on an 
individualized assessment of the 
individual’s present ability to 
safely perform the essential 
functions of the job. 

Drug. Any substance, chemical, Drug. Any substance, chemical , 
over-the-counter medication, or over-the-counter medication, or 
prescribed medication that may 
affect the performance of the 
firefighter. 

prescribed medication that may 
affect the ability of the 
indi-vidual to perform the essential 
functions of a firefighter. 

Emergency Conditions. Activities Emergency Conditions. Activities 
of the fire department relating to of the fire department, including 
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rescue, f i r e  suppression, and 
speci a1 operati ons, i ncl uding 
response t o  the scene of the 
incident and a l l  functions 
performed a t  the  scene. 

d r i l l s  and exercises, relating t o  
rescue, f i r e  suppression, and 
special operations, including 
response t o  the scene o f  an 
incident and a l l  functions 
performed a t  the scene. 

Essential Functions of the Job. 
The essential functions are those 
fundamental j o b  duties of 
f irefighters that  must be performed 
w i t h  o r  w i t h o u t  reasonable 
accommodation. 

Eva1 uati on. See Medical 
Evaluation. 

Fi re Department Physi ci an. The 
1 i censgd doctor of medicine o r  
osteopathy who has been designated 
by the f i r e  department t o  provide 
professional expertise in the areas 
of occupational safety and health 
as they relate t o  emergency 
services. 

Firefighter. A member of a f i r e  
department whose duties require the 
performance of essential f i re -  
fighting functions or substantially 
s imi 1 ar funct i ons . 

Designated Physi ci an. The 
Licensed doctor of  medicine or 
osteopathy who has been designated 
by the SOMD and approved by the SO 
with the concurrence of the 
Director, Office of Occupational 
Medicine and Medical Surveillance, 
t o  provide professional expertise 
in the areas of occupational 
medicine as i t  relates t o  the 
essential functions of firefighters 
(See section 2-2.2). 

Firefighter. A member of a f i r e  
department, f i r e  brigade, or an 
emergency response team whose 
duties require readiness and 
response t o  the performance of 
essenti a1 f i  re-f i g h t  i ng functions, 
o r  substantially similar functions, 
as those l i s ted  i n  section 5. 

Medical Evaluation. The analysis 
of information for the purpose of 
making a determi nati on of medical 
certification. Medical evaluation 
may or may n o t  include a medical 
exami na t  i on. 
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Medical Examination. An 
examination performed or directed 
by the fire department physician 
that incorporates the components 
described in 2-4.1.4. 

Interpretive Guidance 

Medically Certified. A 
determination by the fire 
department physician that the 
candidate or current firefighter 
meets the medical requirements of 
this standard. 

Member. A person involved in 
performing the duties and 
responsibilities of a fire 
department. under the auspices of 
the organization. A fire 
department member may be a full- 
time or part-time employee, or a 
paid or unpaid volunteer, may 
occupy any position or rank within 
the fire department, and may o r  may 
not engage in emergency operations. 

Medi cal Examination. An 
examination performed or directed 
by the Designated Physician that 
incorporates the components 
described in section 2-4.1.4. 

Medically Certified, A 
determination by the Designated 
Physician that the candidate or 
current firefighter meets the 
medical requirements of  the 
standard . 

Site Occupational Medical 

. responsible for the overall 

.direction and operation of the site 

Director. The physician 

occupational medical program. 

Site Occupational Medical 
Program. The occupational medical 
program or occupational medical 
department establ i shed by the 
contractor as required by DOE Order 
5480.8A. 

- Chapter 2 Medical Process Chapter 2 Medical Process 

2-1 Medical Eva1 uation Process. 2- 1 Medi cal Eva1 uati on Process. 

2-1.1 The fire department shall 2-1.1 The fire department, in 
establish and implement a medical 
evaluation process for candidates 
and current firefighters; 

cooperation with the SOMD, shall 
establish and implement a medical 
evaluation process for candidates 

. and current firefighters. 
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2- 1.2 The medical evai uat i on 
process shall incl ude prep1 acement 
medical evaluations, peri'odic 
medical evaluations, and return-to- 
duty medical eval uat i ons. 

2-1.3 The fire department shall 
ensure that the medical evaluation 
process and all medical evaluations 
meet all the requirements of this 
section. 

2-1.5 Each candidate or current . 
firefighter shall, on a timely 
basis, report to the fire 

* department physician any exposure 
or medical condition that may 
interfere with the ability of the 
individual to perform as a 
firefighter. 

2-2 Fi re Department Physician. 

2-2.1 The fire department 
physician shall be a licensed 
doctor of medicine .or osteopathy. 

2-1.3 The fire department, in 
cooperation with the SOMD, shall 
ensure that the medical evaluation 
process and a1 1 medical evaluations 
meet all the requirements of this 
sect i on. 

2-1.4 Each candidate or current 
firefighter shall cooperate, 
participate. and compiy with the 
medical evaluation process and 
shall provide complete and accurate 
information to the fire department 
physi ci an. 

2-1.5 Each candidate or current 
firefighter shall report to the 
Designated Physician any exposure 
or medical condition that may 
interfere with the ability of the 
individual to perform the essential 
functions of a firefighter. The 
firefighter shall report to the 
site occupational medical program 
facility for a determination of 
fitness for duty by the Designated 
Physician when medication is 
started or when the dosage is 
changed for a medication that could 
cause a change in the individual's 
ability to perform the essential 
functions of a firefighter. 

2-2 Desi gnated Physi ci an. 

2-2.1 The Designated Physician . 
shall be a licens.ed doctor of 
medicine or osteopathy who is 
associated with a DOE site 
occupational medical program. 
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2-2.2 The f i re  department 
physician should be qualified t o  
provide professional .expertise in 
the areas of  occupational safety 
and health as  they relate t o  
emergency services. . 

2-2.3 For the purpose of 
conducting medical evaluations, the 
f i r e  department physician shall 
understand the physiological and 
psychol ogical demands pl aced on 
f irefighters and shall understand 
the environmental conditions under 
which f i ref ighters  mus t  perform. 

2-2.4 The f i r e  department 
physician shall eval uate the person 
t o  ascertain the presence of any 
medical conditions l i s ted  in this 
standard. 

2-2.2 The Designated Physician 
should be qual i f ied  t o  provide 
professional expertise i n  the areas 
of  occupational medicine as they 
relate t o  essential functions of 
firefighters. T h i s  qualification 
i s  reviewed and approved by the 
Director, Office of Occupational 
Medicine and Medical Surveillance, 
a t  the time of the ' ini t ia l  
designation following submission o f  
a request fo r  such approval, 
through the SO, from the SOMD. The 
1 e t t e r  describes the re1 evant 
training, experience and licensure, 
and includes copies of  the 
physician's curriculum vitae and 
his/her current, valid medical 
license. The Designated Physician 
i s  required t o  report problems w i t h  
'his o r  her licensure or hospital  
privileges t o  the SOMD w i t h i n  
10 working days. The SOMD shall 
monitor the performance and 
annually provide the Office of 
Occupational Medicine and Medical 
Survei 11 ance with the current 
status of each Designated 
Physi ci an. 

2-2.3 For the purpose of 
conducting medical eval uati ons, the 
Designated Physician shall be 
responsible fo r  understanding the 
physi 01 ogi cal and psychol ogi cal 
demands p l  aced on firefighters and 
the environmental conditions under 
which f irefighters must perform. 
Management shall - provide the 
Designated Physician with each 
firefighter's specific j o b  task 
analysis before each comprehensive 
medical eval uati on. 

2-2.4 The Designated Physician 
shall ascertain the abil i ty of  the 
individual t o  perform the essential 
functions of the job ,  using such 
examination, consul t a t i o n ,  and 
testing elements as necessary. 
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2-2.4.1 When medical evaluations 
are conducted by a physician other 
than the fire department physician, 
the evaluation shall be reviewed 
and approved by the .fire department 
p hys i ci an. 

2-3 PFeplacement Medical 
Eval uati on. 

2-3.1 The candidate shall be 
certified by the fire department 
physician as meeting the medical 
requirements of chapter 3 of this 
standard prior to entering into a 
training program to become a 
firefighter or performing in an 
emergency operational environment 
as a firefighter. 

2-3.2 The candidate shall be 
evaluated according to the medical 
requirements of chapter 3 of this 
standard to assess the effect o f  
medical -conditions on the 
candidate's ability to perform as a 
firefighter. 

2-3.3 A candidate shall not be 
certified as meeting the medical 
requirements of this standard if 
the fire department physician 
determines that the candidate has 
any Category A medical condition 
specified in chapter 3 of this 
standard. 

2-2.4.1 The Designated Physician 
shall conduct or supervise the 
exami nati on and i nterpret and 
document the associated medical 
information and the presence of 
medical conditions in the site 
occupat i onal medi cal record. The 
decision of the Designated 
Physician must be conveyed in 
writing to management and to the 
examinee. The Designated Physician 
shall identify any essenti a1 
functions the individual cannot 
perform and may recommend 
rehabilitation or. other actions 
necessary for the individual to 
attain this ability. 

2-3 Prep1 acement Medical 
Eval uat i on . 
2-3.1 The candidate shall b e .  
certified by the Designated 
Physician as meeting the medical 
requirements of these guidelines 
prior to entering into a training 
,program to become a firefighter or 
performing in an emergency 
operational environment as a 
firefighter . 
2-3.2 The candidate shall be 
evaluated according to these 
guidelines to assess the effect of 
medical conditions on the 
candidate's ability to perform the 
essential functions of a 
f i ref i g hter . 
2-3.3 A candidate shall 
cert i f i ed as -meeting the 
requirements of these gu 
the Designated Physician 

not be . _  - 
medical 
delines if 
determines 

that the-candida& cannot perform 
each of the essential functions of 
a firefighter with or without 
reasonable accommodation and 
without posing a direct threat to 
self or others. 
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2-3.4 A candidate shall not be 
certified as meeting the medical 
requirements of this standard if 
the’fire department physician’ 
determines that the candidate has a 
Category B medical condition 
specified in chapter 3 of this 
standard that is of sufficient 
severity to prevent the candidate 
from performing, with or without 
reasonabl e accommodat i on. the 
essential functions of a 
firefighter without posing a 
significant risk to the safety and 
health of the candidate or others. 

2-3.4.1 The determination of 
whether there is reasonabl e 
accomm6dation shall be made by the . 
authority having jurisdiction in 
conjunction with the fire 
department physician. 

. 2-3.5 If the candidate presents 
with an acute medical problem or 
newly acquired, chronic medical 
condition that interferes with the 
candidate’s ability to perform the 
functions of  a firefighter, medical 
certification shall be postponed 
.until the person has recovered from 
this condition and presents to the 
fire department for review. 

2-4 Peri odi c Medi cal Examination. 

2-4.1 The current firefighter 
shall be annually certified by the 
fire department physi ci an as 
meeting,the medical requirements o f  
chapter 3 o f  this standard to 
determine that firefighter’s 
medical ability to continue 
participating in a training or 
emergency operation environment as 
a firefighter. 

2-3.4.1 The determination of 
whether there is reasonable 
accommodation shall be made by 
contractor management in . 
conjunction with the Designated 
Physician. 

2-3.5 If the candidate has acute 
medical problems or a newly 
acquired, chronic medical condition 
that interferes with the 
candidate‘s abil ity to perform the 

.essential functions of a 
firefighter, medical certi f i cation 
shall be postponed until the person 
has recovered from this condition 
and reports to the fire department 
for review. 

2-4 Periodic Medi cal Examination. 

2-4.1 The current fikefighter 
shall be annually certified by the 
Designated Physician as medically 
able to perform all of the 
essential functions of a 
firefighter . 
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2-4.1.1 The components o f  the 
annual medi cal eval ua t  i on speci f i ed 
i n  2-4.1.2 of th i s  section shall be 
permitted t o  be performed by 
qual i f i ed personnel as authorized 
by the f i r e  department physician. 
When other qual i fied personnel are 
used, the f i r e  department physician 
shall review the d a t a  gathered 
d u r i n g  the evaluation. 

2-4.1.2 The annual medical 
evaluation shall consist of :  . 

( a )  an interval medicai history; 
( b )  an interval occupational 

(c) height and weight: and 
(d)  -b l  ood pressure. 

hi story, i ncl udi ng si gni  f i cant 
exposures; 

2-4.2 A current firefighter shall 
no t  be certif ied as meeting the 
medical requirements of this 
standard i f  the f i r e  department 
physician determines t h a t  the 
f i ref ighter  has any Category A 
medical condition specified i n  
chapter 3 of th i s  standard. 

2-4.1.1 The components of the 
annual medi cal eval ua t  i on speci f i ed 
in section 2-4.1.2 of these 
guidelines may be performed by 
qual i f i ed personnel , as a u t  hori zed 
by the Designated Physician remains 
responsible t o  interpret and s ign  
the certification. The other 
occupational health examiner should 
be under the personal supervision 
of the Designated Physician. 

2-4.1.2 The annual medical 
examination shall inciude the 
elements of the comprehensive 
medical examination l is ted in DOE . 

Order 5480.8A, and: 
(a)  Additional medical t e s t s ,  

consultations o r  evaluations, as 
deemed necessary by the Designated 
.Physician, t o  determine the 
candidate’s abi 1 i t y  t o  perform the 
essential functions of a 
f irefighter or the need fo r  
temporary work restrictions;  and 

(b)  A1 1 examination el ements , 
tests, o r  measurements that  are 
necessary for required, concurrent 
medical certif ications or medical 
survei 11 ance programs for  which the 
firefighter i s  enrolled, including 
pulmonary function testing 
necessary t o  evaluate the abil i t y  
t o  use respirators. 

2-4.2 A current f i ref ighter  shall 
no t  be certif ied i f  the Designated 
Physician determines t h a t  the 
candidate cannot perform a l l  the 
essential functions of a 
firefighter.. These essential 
functions include those functions 
l is ted in these guidelines and 
those associated w i t h  the specific 
job task analysis. 

2-4.3 A current firefighter shall 2-4.3 A cur,rent f i ref ighter  shall 
not  be cer t i f ied as meeting the not  be certif ied i f  the Designated 
medical requirements of this Physician determines t h a t  the . 
standard i f  the f i r e  department candidate cannot perform the 
physician determines t h a t  the ’ essential functions .of a 
f i ref ighter  has a Category B . firefighter.  Section 5 of the 

‘ I  
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medical condition speci f i ed i n 
chapter 3 of this standard that is 
of sufficient severity to prevent 
the firefighter from performing? 
with or without reasonable 
accommodation, the essential 
functions of a firefighter without 
posing a significant risk to the 
safety and health o f  the 
firefighter or others. 

2-4.3.1 The determination of 
reasonable accommodation shall be 
made by the authority having 
jurisdiction in conjunction with 
the fire department physician. 

2-4.4 I f  a current firefighter 
presents with an acute illness or 
recently acquired, chronic medical 
condition, the evaluation shall be 
deferred until the firefighter has 
recovered from the condition and 
presents to the fire department to 
return to duty. 

- 

2-5 Return-to-Duty Medical 
Eval uati on. 

2-5.1 A current firefighter who 
has been absent from duty for a 
medical condition of a nature or 
duration that may affect 
performance as a firefighter shall 
be evaluated by the fire department 
physician before returning to duty. 

Interpretive Guidance 

guidelines may be used as a 
checklist of conditions that may be 
associated with an inability of the 
individual to perform each 
essential function. If a listed or 
similar condition is diagnosed, the 
Designated Physician shall document 
in the medical record why the 
individual with that condition is, 
or is not, able to perform the 
essential functions of a 
firefighter. 

2-4.3.1 A determination of 
reasonable accommodation shall be 
made by management in conjunction 
with the Designated Physician. 

2-4.4 If the current firefighter 
presents with an acute medical 
problem or newly acquired, chronic 
medical condition that interferes 
with the candidate’s ability to 
perform the essential functions of 
a firefighter, medical evaluation, 
may be postponed until that person 
has recovered from the condition 
and presents to the occupational 
medical program for review.. 

2-5 Return-to-Work Medical 
Eval uat i on. 

2-5.1 A current firefighter who 
has been absent from duty for a 
medical condition of a nature or 
duration that may affect 
performance as a firefighter shall 
be evaluated by the Designated 
Physician before returning to duty. 
All such return-to-work evaluations ’ 
shall be reviewed and signed by the 
Designated Physician. The 
responsibility for giving medical 
clearance for return to work as a 
firefighter rests with the 
Designated Physician. 
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2-5.2 The f i r e  department 
physician shall n o t  medically 
ce r t i fy  the current f i re f igh ter  for 
return t o  duty  i f  any Category A 
medical condition specified in 
chapter 3 of t h i s  st.andard i s  
present. 

2-5.3 The f i r e  department 
physician shall n o t  medically 
ce r t i fy  the current f i re f igh ter  for 
return t o  duty i f  any Category B 
medical condition specified i n  
chapter 3 of this standard i s  
present that  i s  determined t o  be 
severe enough t o  affect  the 
f i re f igh ter ’s  performance as a 
f i re f igh ter .  The f i r e  department 
physician, i n  conjunction w i t h  the 
authorfty having ju r i  sdi c t i  on, 
shall take i n t o  account the 
f i re f igh ter ’s  current d u t y  
assignment and a l ternat ive duty 
assignments o r  other programs tha t  
would allow a f i r e f igh te r  t o  
gradually return t o  fu l l  duty. 

2-6 Medical Eval uation Records 
Resul ts , Reporting and 
Confidentiality. 

. 

2-6.1 Al’l medical information 
collected as par t  of a medical 
evaluation sha7 1 be considered . 
confidential medical information 
and shall be released by the f i r e  
department physician only w i t h  the 
specific written consent of  the 
candidate or current f i re f igh ter .  

2-6.2 The f i r e  department 
physician shall report the r e su l t s  
o f  the medical evaluation t o  the 
candidate or current f i r e f igh te r ,  
including any medical condition(s) 
d i  scl osed during the medical 
eval uat  i on and the recommendat i on 
as t o  whether the  candidate o r  
current f i re f igh ter  i s  medically 
ce r t i f i ed  t o  perform as a 
f i re f igh ter .  

2-5.2 & 2-5.3 -A f i r e f igh te r  
wishing t o  return t o  work shall n o t  
be cer t i f ied  i f  the  Designated 
Physician determines t h a t  the 
candidate cannot perform a l l  of the 
essential functions of a 
f i re f igh ter .  

2-6 Medical Eval uati  on Records, 
Resul ts Reporting and 
Conf i denti  a1 i t y  . 
2-6.1 A1 1 medi cal i n f  ormat i on 
collected as par t  of a medical 
evaluation shal l  be considered 
confidential medical information 
and shall be released only with the  
specific writ ten consent of  the 
candidate o r  current f i re f igh ter ,  
except as permitted o r  required by 
1 aw o r  regul a t  i on. 

2-6.2 The Designated Physician 
shall report the resu l t s  of the 
medical evaluation t o  the candidate 
or current f i r e f igh te r ,  including 
any medical condi ti on (s) d i  scl osed 
dur ing  the medical evaluation and 
the recommendation as t o  whether 
the candid.ate o r  current 
f i re f igh ter  i s medical 1 y cer t i f ied  
t o  perform as a f i re f igh ter .  



including any medical condition(s) 
disclosed during the medical 
eval uat i on and the recommendation 
as t o  whether the  candidate or 
current f i ref ighter  i s  medically 
ce r t i f i ed  t o  perform as  a 
f i r e f igh te r .  

2-6.3 The f i r e  department 
physician shall inform the f i r e  
department o n l y  as t o  whether or 
not the candidate or current 
f i r e f igh te r  i s  medically c e r t i f i e d  
t o  perform as a f i ref ighter .  
specif ic  written consent o f  the  
candidate or current f i r e f igh te r  
shall be requireci t o  release 
confidential medical information t o  
the f i r e  department. 

The 

any medi cal condition (s ) d i  scl  osed 
dur ing  the medical evaluation and 
the recommendation as t o  whether 
the candidate or current 
f i r e f igh te r  is  medically cer t i f ied  
t o  perform as a f i r e f igh te r .  

2-6.3 The Designated Physician 
shall inform the f i r e  department 
only as t o  whether or not the 
candidate or current f i r e f igh te r  i s  
medically c e r t i f i e d  t o  perform as a 
f i re f igh ter .  The spec i f ic  written 
consent of the candidate or current 
f i r e f igh te r  shall  be required t o  
release t h i s  confidential  medical 
i nformat i on t o  the f i r e  department 
or t o  others. except as required by 
1 aw or regui a t i  on. 

3. ESSENTIAL FIREFIGHTING FUNCTIONS: 

These essential functions a re  those t h a t  f i r e f igh te r s  a re  expected t o  
perform a t  emergency incidents and may be required t o  perform i n  t ra in ing  
d r i l l  s and emergency exercises.  They are  derived from the performance 
objectives stated in NFPA 1001, "Standard for  Firef ighter  Professional 
Qual i f i cat i  ons . 'I 
3-1 General Essential Functions. The examinee shall  possess mental , 

sensorial, and motor ski l ls  as  required t o  perform safely and 
effectively a l l  essent ia l  job dut ies  described bel ow and those 
additional essential functions tha t  are derived from the specif ic  
jobtask analysis t ha t  i s  developed for  each f i r e f igh te r .  The 
specific j o b  t a s k  analysis  will be submitted t o  the Designated 
Physician prior t o  each medical evaluation.of the candidate o r  
current f i ref ighter .  The general essential  functions include: 

3-1.1 

3-1.2 

3-1.3 

The ab i l i t y  t o  be s t a b l e  with regards t o  consciousness and the 
control of voluntary motor functions, and t o  have the 
functional capacity t o  respond appropriately t o  routine and 
emergency s i tua t ions  o f  the  j o b ;  

The ab i l i t y  t o  maintain the mental a le r tness ,  deductive and 
inductive reasoning , memory, and re1 i ab1 e judgment necessary 
t o  perform a l l  essential functions w i t h o u t  posing a direct 
threat t o  s e l f  o r  others ;  

Acuity of senses and a b i l i t y  of expression suf f ic ien t  t o  allow 
essential ,  accurate communication by writ ten,  spoken, audible, 
visible,  o r  other  s igna ls ,  .while using required personal 
protective o r  other  equipment'; and 
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3-1.4 

3-2 

3-2a 

3-2a 

3-2b 

3-2b 

3-2c 

3 - 2 ~  

Motor power, dynamic strength, range of motion. neuromuscul ai- 
coordination, stamina, gross body coordination, and dexterity 
adequate to perform essenti a1 functions -under a1 1 required, 
routine and emergency duties. 

Specific Essential Functions. Each standard, firefighter 
essential function is listed with examples of medical 
conditions that may affect the ability of the individual to 
perform that function. These conditions, or others, when 
found to be present? require the Designated Physician to 
determine and record why that individual is, or i s  not, 
qualified to perform all the essential functions. 

The individual must be stable with regard to consciousness and 
the control of voluntary motor functions and have the 
functional capacity to respond.appropriately to routine and 
emergency situations. 

Examples of medical conditions that may affect performance 
include: 

1. A1 1 uncontrol 1 ed seizure di sorders.; 
2. Myocardi al i nsuff i ci ency ; 
3. Congestive heart failure; 
4. Documented predisposition to heat stress; 
5. Mal ignant diseases not in remission; 
6. Severe congenital deformities of the spine, trunk, or 

limbs; and 
7. Narcol epsy . 
Operate both as a member of a team and independently at 
i nci dents of uncertain durati on. 

Examples of medical conditions that may affect performance 
i ncl ude : 

1. Diabetes me11 i tus requiring careful control through 
management of diet, timed exercise, and/or insulin; 

2. Sleep disorders; 
3. Addi son's Di sease (adrenal i nsuff i ci ency) ; 
4. Allergic respiratory disorder; and 
5. Disorders producing orthostatic hypotension. 

Spend extensive time outside exposed to the elements. 

Examples of medical conditions that may affect performance 
include: 

1. Congenital ectodermal dyspl asia; 
2. Raynaud's Syndrome; 
3. Chronic sinusitis; 
4. Bronchial asthma; and 
5. Severe arthritis. 
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3-2d 

3,- 2d 

3-2e 

3-2e 

3-2f 

3-2f 

3-2g 

3-29 

Tolerate extreme fluctuations in temperature while performing 
duties. Must perform physically demanding work in hot (up to 
400' F), humid (up to 100% humidity) atmosphere while wearing 
equi pment that si gni f i cant1 y impai rs body-cool i ng mechani sms . 
Examples of medical conditions that may affect performance 
i ncl ude: 

1. Bronchial asthma: 
2. Diabetes me1 1 i tus: 
3. Pregnancy (after 1st trimester); 
4. Chronic sinusitis: 
5. Use of neuroleptic drugs (e.g., Thorazine); and 
6. Eczema. 

Experience frequent transition from hot to cold and from humid 
to dry atmospheres. 

Examples of medical conditions that may affect performance 
i ncl ude : 

1. Bronchial asthma; 
2. Chronic sinusitis; 
3. Arthritis; and 
4. Eczema. 

Work, including walking, standing, pulling, and pushing in 
wet, icy, or muddy areas. 

Examples of medical conditions that may affect performance 
i ncl ude : 

1. 

2. 
3.. 
4 .  
5. 
6. 

7 .  

Neuromuscular injuries to the spine, or lower extremities 
with residual dysfunction of gait; 
Cerebral Pal sy; 
Amyotrophic lateral sclerosis; 
Muscul ar atrophies ; 
Art hri ti s ; 
Cerebral vascular accident with residual dysfunction o f  
gait; and 
Neurological disorders with ataxia. 

Perform a variety of tasks on slippery, hazardous surfaces, 
such as on rooftops or ladders. 

Examples of medical conditions that may affect performance 
i ncl ude: 

1. Labyrinthine or vesti bul ar disorders with vertigo; 
2. Severe limitations of motion of joints; 
3 .  A1 1 uncontroll ed seizure disorders; 
4 .  Ataxias; and 
5. Progressive muscular dystrophy. 
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3-2h 

3-2h  

Work in areas where sustaining traumatic or thermal injuries 
are possible. 

Examples of medical conditions tha t  may affect performance 
i ncl ude: 

1. Impaired immune system; 
2. .Diabetes me1 1 i tus; 
3 .  Predisposition t o  heat stress; 
4. Hemophilia, Von Willebrand’s disease, and other 

cl o t t i  ng/bl eeding disorders; 
5. Anemia; 
6. Peripheral vascular disease; 
7.  Raynaud‘s Disease; and 
8. Congenital multiple telangiectasia. 

3-2i 

3-2i 

3-2j 

3-2 j  

3-2k 

3-2k 

Ability t o  wear or use personal protective equipment without 
obstruct? on t o  prevent exposure t o  carci nogeni c dusts, such as 
asbestos; toxic substances, such as hydrogen cyanide; acids; 
carbon monoxi de; or organic sol vents, e i ther  through 
inhalation or skin contact.: 

Examples of medical conditions that may affect performance 
i ncl ude : 

1. Emphysema; 
2. Eczema, including dyshidrotic types; 
3. Asthma; 
4. Chronic s inusi t is ;  and 
5. Mal i gnanci es . 
Face exposure t o  infectious agents, such as Hepatitis B or 
HIV. 

Examples of medical conditions that may affect performance 
i ncl ude : 

1. Impaired immune system; 
2. Hemophilia; 
3. Severe eczema or other dermatitis; 
4. Cirrhosis; and 
5. Pregnancy (a f te r  the 1st trimester). 

Wear personal protective equipment that’  weighs approximately 
50 pounds while performing fire-fighting tasks. 

Examples of medical conditions t h a t  may affect  performance 
i ncl ude : 

1. Hernia; 
2. Joint and limb deformities so severe- that  i t  would 

3. Arthritis; 
4. Ataxias; and 
5. Multiple sclerosis. 

interfere with movement and f l  exi b i  1 i t y ;  
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3-21 

3-21 

3-2m 

3-2m 

3-2n 

3-2n 

3-20 

? 3-20 

Perform physically demanding work while wearing positive 
pressure breathing equipment with 1.5 inches o f  water column 
resistance to exhalation at a flow of 40-liters per minute. 

Examples of medical' conditions that .may affect performance 
include: 

1. .Emphysema; 
2. History of previous pneumothorax; 
3. Eczema; 
4. Asthma; 
5. Spinal dysfunctions; and 
6. Chronic lung diseases. 

Perform complex tasks during 1 i fe-threatening emergencies. 

Examples of medical conditions that may affect performance 
include: . 

1. Psychological conditions; 
2. Cardiovascular conditions, including angina; 
3. Severe hypertens i on ; 
4. Substance abuse; 
5. Migraine; and 
6. Progressive dementias. 

Work for long periods o f  time, requiring sustained physical 
activity and intense concentration. 

Examples of medical conditions that may affect performance 
i ncl ude : 

1. Neuromuscular injuries to the spine, or lower extremities 

2. Cerebral Palsy; 
3. Amyotrophic lateral sclerosis; 
4. Muscul ar atrophies ; 
5. Arthritis; and 
6. Cardiac conditions, including angina. 

with residual dysfunction o f  gait; 

Make 1 ife or death decisions during emergency conditions. 

Examples of medical conditions that may affect performance 
i ncl ude: 

1. Psycho1 ogi cal conditions ; 
2. Cardiovascular conditions; 
3. Severe hypertension; 
4. Substance abuse; 
5. Migraine; 
6. Suicide threat. or attempt; and 
7. Cardiac conditions, including angina. 
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3-2p 

3-2p 

3-2q 

3-2q 

3-2r 

3-2r 

3-2s 

3-2s 

Be exposed to grotesque sights and smells associated with 
major trauma and burn victims. 

Examples of medical conditions that may affect performance 
i ncl ude: 

1. 'Psychological conditions; 
2. .Cardiac conditions, including angina: 
3. Recurrent syncope; 
4. Substance abuse; and 
5. Hypertension. 

Make rapid transitions from rest to near maximum exertion 
without warmup periods . 
Examples o f  medical conditions that may affect performance 
i ncl ude: 

1. Cardiovascular conditions; 
2. 
3. 
4. Progressive muscul ar dystrophy; 
5. Labyrinthitis; and 
6. Poor physical conditioning. 

Arthritis and other chronic joint diseases; 
Chronic, obstructive or? restrictive lung diseases; 

The ability to properly and effectively wear protective 
equipment . 
Examples of medical conditions that may affect performance 
i ncl ude: 

1. Deformities of the skull , congenital or developmental 
faci a1 deformities; 

2. Oropharyngeal dysfunction, causing inability to 
communi cate effectively ; 

3. Contraction o f  neck muscles, inability to rotate head; 
4. Inflammatory skin diseases; 
5. Pulmonary functions diseases; 
6. Tracheostomy; 
7. 
8. Perforated eardrum. 

Freedom from frequent episodes of pain or inability to perform 
work, or sudden incapacitation. 

Br'anchial cleft or other oropharyngeal fistulas; and 

Examples o f  medical conditions that may affect performance 
include: 

1. Pancreatitis; 
2. Ulcers; 
3. Acute hepatitis; 
4. Severe hemorrhoids; 
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3-2t 

* 3-2t 

3-2U 

3 - 2 ~  

3 - 2 ~  

3 - 2 ~  

5. Hernia; 
6. Chronic severe osteoarthritis: and' 
7. Lumbar disc disease or other low back pain syndromes. 

Abi 7 i ty to maintain bal ance under adverse conditions , wei ght 
loads, and at aboveground heights; and maintain body 
flexibility. 

Examples of medical conditions that may affect performance 
i ncl ude : 

1. Labyrinthitis; 
2. Amputation or deformity of joint or limb; 
3. Cerebral arteri oscl erosi s ; 
4. Multiple sclerosis; 
5. Muscular dystrophy; * 

6. Chemical, drug, or medication abuse; 
7. Obstructive or restrictive lung disease; 
8. Ankylosing spondylitis; and 
9. Chronic back conditions with decreased range of motion or 

pain. 

Operate in environments of high noi se, poor vi si bi l i ty, 
1 imi ted mobi 1 i ty , aboveground hei ghts , and in closed or 
confined spaces. 

Examples o f  medical conditions that may affect performance 
include: 

1. Hypertension; 
2. Hearing loss, recruitment, or other hearing-related 

conditions ; 
3. C1 austrophobi a; 
4. Psycho1 ogi cal condi ti ons ; 
5. Ulcers; 
6. Labyrinthine or vestibular disorders subject to vertigo; 
7. Syncope; and 
8. .Acrophobia. 

Use manual and power tools in the performance of duties. 

Examples of medical conditions that may affect performance 
i ncl ude: 

1. Progressive muscular dystrophy; 
2. Neuromuscular injuries to the spine or limbs; 
3. Hearing loss; 
4. Arthritis and other chronic joint diseases; 
5. Cerebral Palsy; and 
6. Carpal tunnel syndrome. 
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3 - 2 ~  

3 - 2 ~  

3 - 2 ~  

3 - 2 ~  

3-2y 

3-2y 

3 - 2 ~  

3 - 2 ~  

Abi 1 i ty to maintain bal ance under adverse conditions , wei gtit 
loads, and at aboveground heights; and maintain body 
fl exi bi 7 i ty. 

Examples of medical conditions that may affect performance 
i ncl ude : 

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

Labyrinthine or vestibular disorders subject to vertigo; 
Amputation or deformity of joint or limb; 
Cerebral arteri oscl erosi s : 
Mu1 tip1 e sclerosis; 
Muscular dystrophy; 
Chemical, drug, or medication abuse; 
Syncope ; 
Acrophobia; and 
Chronic back conditions with decreased range of motion or 
pain. 

Rely on sense of sight, hearing, smell, and touch to help 
determine the nature of the emergency; maintain personal 
safety: and make critical decisions in a confused, chaotic, 
and potenti a1 ly 1 i fe-threatening environment throughout the 
duration of the operation. 

Examples of medical conditions that may affect performance 
i ncl ude : 

1. Hearing impairment with inability to hear the whispered 
voice at 12 feet in a quiet environment; 

2. Recurrent sinusitis; 
3. Visual acuity uncorrected worse than 20/100; and 
4. Anosmia. 

The ability to identify colors and to read placards and street 
signs or to see and respond to imminently hazardous situations 
in less than standard visual lighting conditions. 

Examples of medical conditions that may affect performance 
i ncl ude : 

1. Color bl indness; 
2. Retinal detachment; 
3. Progressive retinopathy; 
4. Optic neuritis; 
5. Radial keratotomy prior to full healing; and 
6. Cataracts. 

The ability temporarily to have useful vision in the event 
eyegl asses are broken or di spl aced by emergency activity. 

Example of a medical condition that may affect performance: 
uncorrected vision worse than 20/100. 
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3-2aa Ability t o  smell smoke and other odors that might  indicate 
hazardous conditions . 

3-2aa Examples of medical conditions t h a t  may affect performance 
i nci ude : 

1. . Anosmi a ;  .and 
2 .  Severe sinusitis. 

3-2ab Ability t o  verbally communicate effectively under noisy 
circumstances with a potential for voice obstruct ion by 
personal protective equipment. 

3-2ab Examples of medical conditions t h a t  may affect performance 
include: 

1. Hearing loss; 
2. Speech pathol ogy; 
3. Laryngectomy; 
4. Tracheostomy; 
5. Bronchial asthma; and 
6. Congenital acquired deformities of the face and neck t h a t  

interfere w i t h  speech. 

3-2ac Ability t o  distinguish low intensity voice sounds from 
background noise in order t o  respond t o  imminently hazardous 
situations. 

3-2ac Example o f  a medical condition t h a t  may affect performance: 
hearing 1 oss , i ncl udi ng presbycusis . 

3-2ad Ability-to work in closed or confined spaces. 

3-2ad Example o f  a medical condition t h a t  may affect performance: 
cl austrophobi a. 

3-2ae Ability t o  judge distances closer than  13 feet  demonstrated 
either by testing of depth perception or by a practical field 
test. 

. 3-2ae Examples o f  medical conditions t h a t  may affect performance 
include: 

1. Monocular vision; and 
2. Amblyopia anopsia. 
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FOREWORD 

1. This.Department of Energy (DOE) Implementation Guide is approved for use by the Office of 
Environment, Safety and Health and is available to all DOE components and their contractors. 

2. Specific comments (recommendations, additions, deletions, and any pertinent data) to enhance this 
document should be sent to: 

Dennis Kubicki 
Office of Environment, Safety and Health 
Office of Worker Health and Safety 
Bellemead Building 
U.S. Department of Energy 
19901 Germantown Road 
Germantown, MD 20874-1290 

3. DOE implementation guides are part of the DOE directives system and are issued to provide 
supplemental information 'regarding the Department's expectations for fulfilling its requirements as 
contained in rules, Orders, notices, and regulatory standards. The guides may also provide 
acceptable methods for implementing these requirements. Implementation guides are not 
substitutes for requirements, nor do they replace technical standards that are used to describe 
established practices and procedures for implementing requirements. 

4. Applicable standards and additional guidance documents are listed in Appendix A. 
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Section I. INTRODUCTION 
The purpose of this Implementation Guide is to facilitate the development, implementation, and 
maintenance of a comprehensive fire protection program so as to achieve the policy objectives and fulfill 
the requirements delineated in DOE 420, "Facility Safety," and DOE 440.1, "Worker Protection 
Management for DOE Federal and Contractor Employees." 

This is done by explaining the interrelationship between these Orders and the other related requirements, 
guidance and technical standards that, along with site-specific criteria, define an acceptable fire protection 
program. 

Also included are supplementary guidance and procedures that will facilitate the implementation and 
maintenance of the program, its continuing evaluation, and potential future revision, update and 
enhancement. 

Section II. APPLICATION 
The Guide applies to aIl Departmental Elements as delineated in DOE 420 and DOE 440.1. Because the 
guidance contained herein does not offer precise suggestions for resoiution of ali fire safety issues, it is . 

expected that judgment will need to be utilized in the application of this Guide. 

Nothing in the Guide prevents or discourages the implementation of alterilate or innovative fire protection 
configurations and practices that will achieve a level of fire safety comparable to that attained by literal 
conformance with DOE fire safety criteria or those established by the fire protection industry through the 
consensus standards process. To the extent that an alternate configuration is proposed, it should be 
evaluated and approved 3s equivalent by the DOE Authority Having Jurisdiction (AH.J) for fire protection. 

Section 111. GENERAL INFORMATION 
1.0. DOE 420 and 440.1 establish minim~m requirements for a comprehensive fire protection program, 

including site fire departments. The fire protection program requirements from these Orders are 
repeated in this Section for expedient reference and application. An acceptable fire protection 
program includes those fire protection policies, requirements, technical criteria, analyses, 
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administrative procedures, systems and hardware, apparatus and equipment, plans, and personnel that 
comprehensively ensure that DOE objectives relating to fire safety are achieved. Such a program 
should be characterized by a level of fire protection sufficient to fulfill the requirements for the best 
protected class of industrial risks ("Highly Protected Risk" or 'IImproved Risk") and should have 
protection to provide "defense-in-depth." This means that fire safety should be an integral part of 
all activities and that facilities should be designed with both active and passive fire protection features 
such that reliance will not be placed on only one means to assure an acceptable level of fire safety. 
This is also characterized by the demonstration of a continuing, sincere interest on the part of 
management and employees in minimizing losses from fire and related hazards and the 
implementation of preventive features necessary to ensure the satisfaction of objectives related to fire 
safety. 

2.0. To achieve this level of fire protection, site operations and facilities should meet a minimum level of 
fire protection as further defined below. 

3.0. An acceptable fire protection program should meet the minimum requirements established by the 
National Fire Protection Association (NFPA) and other referenced fire safety criteria (or exceed 
them when necessary to meet fire safety objectives), unless explicit relief has been granted by DOE. 

4.0. Basic elements of an acceptable program include: 
4.1. A policy statement that incorporates the requirements of this Order, related DOE directives, 

and other applicable Federal, state and local fire protection requirements. The statement 
should affirm management's commitment to support a level of fire protection and fire 
suppression capability sufficient to minimize losses from fire and related hazards consistent with 
the best class of protected property in private industry. 
Comprehensive, written fire protection criteria that reflect additional site-specific aspects of the 
fire protection program, including: the organization, training and responsibilities of the fire 
protection staff; administrative aspects of the fire protection program; and requirements for the 
design, installation, operability , inspection, maintenance and testing of fire protection systems. 

4.3. Written fire safety procedures governing the use and storage of combustible, flammable, 
radioactive, and hazardous materials so as to minimize the risk from fire. Such procedures 
should also exist for fire protection system impairments and for activities such as smoking, hot 

4.2. 
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4.4. 

45. 

4.6. 

4.7. 

4.8. 

4.9. 

4.10. 

4.11. 

4.12. 

work, safe operation of process equipment, and other fire prevention m'easures which contribute 
to the decrease in fire risk. 
A system to ensure that the requirements of the DOE fire protection program are documented 
and incorporated in the plans and specifications for all new facilities and for significant 
modifications of existing facilities. This includes a documented review by a qualified fire 
protection engineer of plans, specifications, procedures, and acceptance tests. 
Fire hazards analyses (FHA) for all nuclear facilities, significant new facilities and facilities that 
represent unique or significant fire safety risks. The FHA should be developed using a graded 
approach. The conclusions of the FHA should be incorporated in the Safety Analysis Report 
(SAR) Accident Analysis and should be integrated into design basis and beyond design basis 
accident conditions. 
Access to a qualified and trained fire protection staff, including a fire protection engheer(s), 
technicians and fire fighting personnel to implement the requirements of this Order. 
A "baseline" needs assessment that establishes the minimum required capabilities of site fire 
fighting forces. This includes minimum staffing, apparatus, facilities, equipment, training, fire 
pre-plans, off-site assistance requirements, and procedures. Information from this assessment 
should be incorporated into the site Emergency Plan. 

,I 
Written pre-fire strategies, plans, and standard operating procedures to enhance the 
effectiveness of site fire fighting forces, where provided. Such procedures include those 

- 

governing the use of fire-fighting water or other neutron-moderating materials to suppress fire 
within or adjacent to moderation controlled areas. Restrictions on the use of water should be 
fully justified on the basis of criticality safety. 
A comprehensive, documented fire protection self-assessment program, which includes all 
aspects (program and facility) of the fire protection program. Assessments should be 
performed on a regular basis at a frequency established by DOE. 
A program to identify, prioritize and monitor the status of fire protection-related appraisal 
findings/recommendations until final resolution is achieved. When final resolution Will be 
significantly delayed, appropriate interim compensatory measures should be implemented to 
minimize the fire risk. 
A process for reviewing and recommending approval of fire safety "equivalencies" and 
"exemptions" to the DOE AHJ for fire safety. 
Access to a fully equipped, staffed and trained emergency response force that is capable of 
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effectively responding to a fire and other emergencies in a timely manner. 

5.0. DOE facilities and sites should meet the applicable building code and National Fire Protection 
Association Codes and Standards, unless explicit written relief has been granted by DOE. The 
appIicable codes and standards are those in effect when facility design commences (“code of record”). 
When significant modifications to a facility occur, the current edition of the code or standard should 
apply to the modification. 

6.0. DOE Elements and contractors should develop, implement and maintain a comprehensive fire 
protection program for facilities that includes: 
6.1. A reliable water supply of adequate capacity ’for fire suppression. 
6.2. Noncombustible or fire-resistive construction, where appropriate. Complete fire-rated barriers 

that are commensurate with the fire hazard to isolate hazardous occupancies and to minimize 
fire spread and loss potential consistent With defined limits as established by DOE. 

6.3. Automatic fire extinguishing systems throughout all significant facilities and in all areas subject 
to loss of safety class systems, significant life safety hazards, unacceptable program interruption, 
or fire loss potential in excess of defined limits. 

6.4. Redundant fire protection systems in areas where safety class systems are vulnerable to fire 
damage and where no redundant safety capability exists outside the fire area. In new facilities, 
redundant safety class systems should be in separate fire areas. Redundant fire protection 
systems should also be provided in areas where the maximum possible fire loss (MPFL) 
exceeds limits estabiished by DOE. 

6.5. A means to summon the fire department in the event of a fire, such as a fire alarm signalling 
system. 

6.6. A means to notify and evacuate building occupants in the event of a fire, such as a fire 
detection or fire alarm system and illuminated, protected egress paths. 

6.7. Physical access and appropriate equipment to facilitate effective intervention by the fire 
department, such as an interior standpipe system(s) in multi-story or large facilities with 
complex configurations. 

6.8. A means to prevent the accidental release of significant quantities of contaminated products 
of combustion and fire-fighting water to the environment, such as ventilation control and filter 
systems and curbs and dikes. Such features would only be necessary if required by the FHA 
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or S A R  in conjunction with other facility or site environmental protection measures. 
6.9. Fire and related hazards that are unique to DOE and are not addressed by industry codes and 

standards should be protected by isolation, segregation or use of special fire control systems, 
such as inert gas or explosion suppression, as determined by the FHA. 

6.10. Fire protection systems should be designed such that their inadvertent operation, inactivation 
or failure of structural stability will not result in the loss of vital safety functions or 
inoperability of safety class systems as determined by the SAR. 

Section IV. GUIDELINES 

1.0 CRITERIA 
1.1. DOE Order 420, paragraphs 4.2.1.1 through 4.2.13, and DOE Order 440.1, Attachment 1, 

Section 2, require DOE elements and contractors to develop site-specific criteria as part of a 

comprehensive fire protection program. 

12. The technical basis of an acceptable program is a body of policies, requirements, codes, 
standards, guidelines, and interpretations that define as completely as possible the minimum 
expectations regarding all aspects of the fire protection program. 

1.3. DOE has in the past and will continue to promulgate fire safety-related criteria if a need for 
such criteria exists and that need is not being met by the fire protection industry through the 
model building code and consensus standard development process. 

1.4. To the extent that DOE fire safety criteria may not in themselves define a comprehensive 
technical basis for an acceptable fire protection program based on site-specific considerations, 
it is the Department’s expectation that its contractors develop and/or adopt site-specific criteria 
that, combined with DOE criteria, establish an acceptable technical basis for the program. 
Such a need should be identified by the contractor fire protection staff. Promulgation of such 
supplementary criteria should be thoroughly coordinated within the contractor’s technical staff 
and should be reviewed and approved by the DOE AHJ for fire protection. Because fire 
protection is a mature and generally successful program within the Department, it is not 
expected that wholesale program enhancements related to criteria are necessary. 
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1.5. It is expected that fire protection criteria will need to evolve to reflect technological and other 
developments. The Department expects that the technical basis for the fire protection program 

will change by the adoption of new or revised codes and standards. Implementation plans for 

this Order should reflect a commitment to adopt the most recent version of codes or standards. 
If a pending code or standard represents an unnecessary burden on the Department, DOE will 

promulgate a Department-wide implementation plan (based on recommendations by the DOE 
Fire Safety Committee) that reflects the Department's perspective. Such implementation plans 

have been developed in the past for fire department operations and for testing and maintenance 

programs. 

' 

1.6. With regard to facilities, the fire protection-related codes and standards in effect when facility 

design commences (code of record) remain in effect for the life of the facility. When 
modifications of a substantial nature occur, the current edition of the code will apply to the 

modification. An exception would be if there is a significant hazard that endangers building 
occupants or the public as determined by the AHJ. In such cases, the facility should be 
upgraded to the requirements of the current edition of the code or standard to mitigate that 
hazard. For older facilities for which the code of record may be unknown, the current edition 
of the code or standard should be applied with judgment in the assessment of the adequacy of 
fire protection. 

1.7. The Department encourages a rational and flexible approach to the implementation of fire 

safety criteria. When a complete and comprehensive technical analysis concludes that an 
alternate approach achieves a comparable level of safety to that attained by literal conformance 

with a particular aspect of DOE fire safety criteria, DOE would conclude that the alternate 

approach satisfies its overall fire safety policy. The content and conclusions of such an analysis 
would have to be reviewed by the DOE AHJ for fire protection, after consultation with the 
cognizant DOE fire protection en@neer(s). Concurrence by the AHJ would constitute a 

determination of technical "Equivalency." 
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2.0. DOCUMENTATION 
2.1. DOE Order 420, in Section 42.1, establishes requirements for fire protection program 

documentation. 

22. The program should be completely documented (such as in the Standards Requirements 
Identification Document). This includes a description of applicable fire safety requirements in 
contracts and leases, where appropriate. 

23. Documentation should also include a description of the fire protection organization and its 
roles and responsibilities in relation to other organizational entities. It is preferable, although 
not always essential, to have all fire protection-related line activities under a single line manager 
to avoid unnecessary duplication and costs. 

2.4. Training and qualification records of individuals having fire protection program responsibilities 
should be readily available and in an auditable form. 

25.  Appropriate fire protection documentation includes copies of all fire hazards analyses and at 
least the two most recent facility assessment reports in a continually updated filing system. The 
fire hazards analyses and facility assessment reports may be combined, provided that they 
address all essential elements as defined below. (The DOE Fire Protection Resource Manual 
contains copies of "models" of separate and combined FHAs and assessment reports.) Facility 
documentation should also include copies of any Exemptions and Equivalencies that have been 
approved by DOE. 

2.6. Construction projects should feature a file in which all significant decisions and reports 
concerning fire protection can be found. Critical documents in this file should be maintained 
for future reference. 

2.7. The organization(s) responsible for inspection, testing, and maintenance of fire protection 
features should maintain records of recent (not less than one year) activities as well as a file(s) 
of all inspection, testing and maintenance procedures. Unnecessary duplication of procedures 
is discouraged. A single governing procedure with unique system- or facility-specific conditions 
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highlighted is considered acceptable. 

2.8. Site fire departments and other related emergency response organizations (such as brigades or 
emergency squads) should maintain a current file with all Standard Operating Procedures and 
fire pre-plans. A program should be in place to ensure that this documentation is updated at 
appropriate intervals. Pre-plans should be developed on the basis.of input from the site fire 
protection engineering staff as well as emergency responders. 

2.9. Emergency response records should conform with DOE reporting requirements and should be 
based on national standards of fire incident reporting (NFPA 902M) in lieu of site-specific 
reporting formats. This will facilitate consistent reporting across the Department. 

2.10. Nothing in this section prevents or discourages the use of computerized information 
management techniques for the creation, maintenance and dissemination of relevant 
documentation pertaining to the fire protection program. 

3.0. INSPECTION, TESTING, AND MAINTENANCE 

3.1. DOE Order 420, paragraph 4.2.12, requires the development of site criteria for inspection, 
testing and maintenance of fire protection systems. 

3.2. The inspection, testing and maintenance program for fire protection features, apparatus and 
equipment should be based on industry standards, such as those established by the NFPA. To 
the extent that an adequate technical basis exists to justify deviations from the inspection and 
t,est frequencies delineated in these standards, DOEwould accept well-documented alternatives, 
provided that operability was reasonably assured. 

3.3 Minimum requirements to establish "operability" should be developed for fire protection 
features, including fire detection and suppression systems, fire doors and dampers, and fire 
protection water supplies. "Model" operability requirements and technical specifications are 
contained in the DOE Fire Protection Resource Manual (Handbook). Periodic inspections and 
tests at an appropriate frequency should be conducted to verify operability. When fire 
protection systems are inoperable for a significant period of time, interim compensatory 
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measures, such as fire watchers, should be implemented in accordance with established 

procedures until operability is restored. 

3.4. Data on fire protection system performance should be continually collected and maintained so 
as to be able to provide a sound technical basis for the fire protection inspection, testing and 
maintenance program. Trends in system performance should be monitored so as to be able to 
determine if significant degradation of system performance is occurring over time. Such 
degradation would justify revising the inspection, testing, and maintenance program to feature 

more conservative frequencies. 

4.0. FIRE HAZARDS ANALYSES 
4.1. DOE Order 420, paragraph 4.2.15, requires the development of an FHA for select facilities 

under certain circumstances. Examples of facilities for which an FHA should be performed are 

nuclear and high hazard facilities (as defined by DOE), buildings in which significant quantities 
of hazardous materials are stored or processed, and structures featuring equipment of 
considerable value. These examples encompass new facilities as well as significant renovations 
to existing facilities. Examples of facilities not generally requiring an FHA include small utility 
buildings, trailers, and office buildings. 

4.2. The purpose of an FHA is to comprehensively and qualitatively assess the risk from fire within 
individual fire areas in a DOE facility so as to ascertain whether the DOE fire safety objectives, 
which are delineated in the above referenced Orders, are met. This must include an assessment 
of the risk from fire and related hazards (direct flame impingement; hot gases, smoke 
migration. firc-fighting water damage, etc.) in relation to existing or proposed fire safety 
features to ensure that the facility can be safely controlled and stabilized during and after a fire. 

To the extent that this analysis completely addresses the following issues, an FHA will satisfy 
the requirements for a traditional "Fire Protection Safe Shutdown Analysis.". In accordance 

with the "graded approach" concept, the level of detail necessary for an acceptable FHA is 
directly related to the compiexity of the facility and the potential risk to the public and facility 

operators. 'The scope and content of an FHA should be limited to only those issues that are 
relevant to the facility. To facilitate the development of graded fire hazards analyses, "model" 
FHAs have been developed. These models can be found in the DOE Fire Protection Resource 
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Manual (Handbook). 

4.3. 

4.4. 

4.5. 

4.6. 

A preliminary FHA should be performed for all significant new facilities early in the design 
phase to ensure that an acceptable level of protection is being incorporated in the evolving 
design. It should be updated when significant changes occur within an individual fire area and 
should form the basis for the post-construction facility FHA. 

An FHA should be performed under the direction of a qualified fire protection engineer, with 
support from systems, electrical, and mechanical engineers, as well as operations staff, as 
needed. 

An FHA should contain, but not be limited to, a conservative assessment of the following fire 
safety issues: 
. Description of construction 
. Description of critical process equipment 
. Description of high-value property 
. Description of fire hazards 
. Description of operations 
. Potential for a toxic, biological and/or radiation incident due to a fire 
. Natural hazards (earthquake, flood, wind) impact on fire safety 
. Damage potential: Maximum Possible Fire Loss (MPFL) 
. Fire protection features 
. Protection of essential safety class systems 
. Life safety considerations 
. Emergency planning 
. 'Fire DepartmentBrigade response 
. Recovery potential 
. Security and Safeguards considerations related to fire protection 
. Exposure fire potential and the potential for fire spread between two fire areas 
. Effect of significant fire safety deficiencies on fire risk 

The FHA should assume and evaluate the consequences of a single, worse-case automatic fire 
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protection system malfunction. This could be a detection system that also functions to activate 

a pre-action type sprinkler system. 

4.7. In determining the value of the MPFL, which is used in part’ to assess the need for fire 
protection systems, the basic assumption should be that there is no automatic or manual fire 
suppression. This loss determination should include all direct and indirect costs associated with 
the fire and clean-up operations. 

4.8. If redundant automatic fire protection systems (as defined by DOE) are provided in the area, 
only the system that causes the most vulnerable condition is assumed to fail. Passive fire 
protection features, such as blank fire-rated walls or continuous fire-rated cable wraps, are . 
assumed to remain viable for their rated fire endurance period to the extent that they are 
properly constructed and maintained. 

4.9. The focus of the FHA should be the individual fire areas that comprise the facility. A fire area 
is defined as a location bounded by fire-rated construction, having a minimum fire resistance 
rating of 2 hours, with openings protected by equivalently-rated fire doors, dampers or 
penetration seals. The boundaries of exterior fire areas (yard areas) should be as determined 
by the AHJ or delegated authority. Where a facility is not subdivided by fire-rated 
construction, the fire area should be defined by the exterior walls and roof of the facility. 

I 

d 

4.10. An important element of an acceptable FHA for nuclear facilities is an inventory of all safety 
class systems within the fire area that are susceptible to fire damage. This includes those 

primary and supporting mechanical and electrical systems that must function effectively during 

and after a fire event to ensure safety, including safe shutdown where applicable. For example, 
loss of the building ventilation system in a fire (due to damage to power cables) may result in 
an ambient air temperature rise, which may cause the failure of sensitive electrical safety class 
components, such as relays. Such safety class systems may include, but are not limited to, 
process monitoring instrumentation, instrument air, the facility hydraulic system, and emergency 

lighting system. 

4.11. All credible fire-related failure modes of safety. class systems should be considered. For 



example, it is insufficient to assume that fire will merely cause the loss of function of safety 

class equipment when power cables to that equipment are within the fire area. It is also 
necessary to consider' the potential for spurious signals which may cause the maloperation of 
such equipment. Similarly, fire-induced electrical faults may trip upstream electrical disconnect 

devices in such a way as to render inoperable other safety class systems that may not even be 
located within the fire area. In addition, the effects of combustion products, manual fire- 
fighting efforts, and the activation of automatic fire suppression systems should be assessed. 

4.12. Fire propagation and the potential for fire-induced radiological dispersal through the facility 

air distribution system should be considered. These effects should be considered for the normal 
" operating mode of the air distribution system as well as alternate modes, such as shutdown, that 

may result from the fire. 

4.13. A tool that may be used in the development of an FHA is a fire model, such as those 
developed by the National Institute of Standards and Technology, as applied by qualified fire. 
protection engineers. However, the use of such models is predicated on their being 
conservative and validated. As of this date, DOE has not sanctioned the use of any one model 
for use in an FHA. DOE acceptance of individual models will be considered on a case-by-case 

basis. Alternately, an assumption can be made that all potentially vulnerable systems will be 
damaged within the fire area. Acceptable exceptions to this assumption are water-filled steel 
pipes, tanks, and similar components of superior structural integrity with welded fittings and 

adequate pressure relief. 

4.14. The quantity and associated hazards of flammable and combustible materials that can be 
expected to be found within the fire area should be factored into the analyses. Consideration 

should also be given to the presence of transient combustibles associated with storage and 

maintenance activities. Averaging combustible loading as a means to characterize the fire 
severity is not considered an acceptable technique. 

4.15. FHAs for high bay locations should consider the effects of smokehot gas stratification that may 
occur at some intermediate point below the roof or ceiling. Similarly, the effect of smoke 

movement through doors and dampers held open by fusible links needs to be addressed. 
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4.16. The fire hazards analysis, including all assumptions, should be documented. When both an 

FHA and a S A R  are developed for a facility, the developmental effort should be coordinated 
to the maximum extent possible to avoid duplication of effort. It is recognized, however, that 

because an FHA is based on the premise that a fire will occur and considers fire safety issues 
(property loss and program discontinuity potential) that are not normally considered in the 
SAR, the conclusions of the FHA may be more conservative than would normally be developed 
by a SAR alone. Nevertheless, the FHA and its conclusions should be addressed in the facility 
S A R  in such a manner as to reflect all relevant fire safety issues as defined in Paragraph 4.2.0.1 
of DOE 420 and Section 2 of Attachment 1 of DOE 440.1. 

-. ' I 

. 5.0. PERSONNEL 
5.1. DOE Order 420, Paragraph 4.2.1.6, and DOE Order 440.1, Attachment 1, Section 2, require 

DOE elements and contractors to have access to a qualified and trained fire protection staff. 

5.2. A sufficient number of qualified fire safety professionals (fire protection engineers, fire 
department personnel and technicians) should be on staff to develop, implement and maintain 
the fire protection.program. Staffing levels should be based on a "needs assessment," "work 
load analysis" or similar analysis that provides a technical basis for the fire safety staff. In those 
instances where a site is of insufficient size to warrant a fire protection staff or emergency 
response force, such capability should be achieved by other means, such as reliance on off-site 
fire departments and fire protection engineering support contractors. 

I - 

6.0. FIRE: DEPARTMENT OPERATIONS 
6.1. DOE Order 440.1, Attachment 1, Section 2, requires access to a fully staffed, 

trained fire department. 

6.2. Responsibilities of DOE fire fighting forces include: 

- Fire Suppression 

HAZMAT Response (where assigned) 
Training 
Search and Rescue 
Inspection, Testing and Maintenance (where applicable) 

quipped and 
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.. 
Confined Space Entry 

Off-Site Assistance 

Emergency Medical Services (where assigned) 

6.3. The actual organization of site emergency response forces to accomplish the above 
responsibilities should be determined on the basis of a "Needs Assessment," "Operational Basis 

Document," or equivalent analysis. This analysis should be based on conformance with 
applicable industry standards, such as those promulgated by the NFPA, the Department of 
Defense (DOD Iktruction 6055.6), as well as supplementary guidance developed by DOE. It 

should include organizational responsibilities, collateral duties, facility hazards, response time 
requirements, personnel levels, required apparatus and equipment. In addition, the document 

should describe the organization's various programs which support its personnel. This should 
include training, physical fitness and medical programs relating to emergency responders. To 
facilitate this effort, a DOE "model" baseline needs assessment was developed and is contained 
in the DOE Fire Protection Resource Manual (Handbook). 

6.4. In developing a comprehensive needs assessment, the basic assumption should be that there is 
only one emergency incident (such as a fire) occurring on site, with a casualty requiring 
emergency medical assistance. However, the document should also describe how the fire 

department would respond if a second incident occurred while the first was underway. The 
second response capability could be based on documented mutual aid agreements and 
utilization of some percentage of off-duty personnel over time. To the extent that an 
unacceptable response capability would exist for this second emergency, a basis would exist to 

supplement existing emergency response forces to be able to deal effectively with it. 

6.5. A critical factor in any such analysis is the minimum response time necessary to begin active 
fire suppression activities. The determination of a minimally acceptable response time should 

be based on risk and should reflect "alarm handling," "travel time," and "access time." In the 
absence of explicit DOE criteria for response time, Department of Defense fire safety criteria 
may be used, with provisions for deviations with justification. 

6.6. The minimum number of trained fire fighters necessary to begin interior structural fire fighting 
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should be five, in line with long-standing DOE policy. (It is recognized that, where lives may 
be at risk, the on-scene commander has the authority and responsibility to effect rescue with 

less than this minimum if, in his judgment, it is safe to do so.) Additional emergency response 
personnel will be necessary where multiple hose lines are required to effectively suppress a fire 
and to support other fire ground activities such as search and rescue. 

1 
- ' 

6.7. The minimum number of personnel required for exterior fire fighting, hazardous material 
incidents, specialized rescue or other related events should be based on DOE fire protection 
criteria (see Section V, Appendix), pre-planning where possible, and the judgment of trained 
and experienced fire department officers. 

6.8. When no site fire department or brigade exists and when reliance will be placed on off-site fire 
departments, a plan should be developed that details how such forces will be expected to 
respond in conjunction with the site emergency plan and how appropriate training and site 
familiarization will be provided to ensure that the off-site fire departments Will be prepared for 
fires that occur on site. Appropriate drills should be performed periodically to verify the 

effectiveness of the plan. 
I 

- 

6.9. Training of emergency responders should be based on existing requirements such as those 

delineated in 29 CFR Parts 1910 and 1926, as well as criteria developed by the NFPA. In 

addition, emergency responders should be provided with sufficient site-specific training and 
familiarization to enable them to deal effectively with the unique conditions which characterize 
DOE facilities. As part of this effort, regular facility tours should be conducted utilizing 

current pre-plans. 

6.10. Drills and exercises should be structured to emphasize realistic scenarios and feature standard 
fire department tactical evolutions. Such drills should also be scheduled, as appropriate, during 
weekends and evening shifts when normal activities are reduced. 

6.11. Emergency radio communication should be compatible with other organizations involved with 
emergency response and should be designed to be effective in areas subject to structural 
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6.12. The "fleet" of fire *department apparatus should reflect all site-specific response requirements 
including those delineated in the first paragraph above. Other examples include rough terrain 
rescue and wild land fire response. Periodic replacement programs for apparatus should be 
structured to avoid excessive "down time" and repair costs and should reff ect the industry norm 
of useful life cycles (e.g., 20 years). 

6.13. Fire stations, where provided, should be designed to provide sufficient capacity for mobile 
apparatus, including maintenance functions. Living quarters should provide a comfortable, 
private and safe environment for personnel, consistent with industry norms. This includes 
adequate sleeping quarters, kitchen facilities, training rooms, physical fitness areas and other 
ancillary needs. To the extent that related occupancies such as alarm rooms, maintenance 
rooms, and personnel areas are co-located within the same facility, appropriate fire-rated 
physical separation, ventilation and exhaust, and other fire protection features should be 
provided to prevent interference and to ensure the viability of individual areas in the event of 
a fire. 

6.14. Fire stations should be "centrally" located to the facilities protected so as to minimize response 
time. Station location should also reflect prevailing traffic patterns, railroad tracks and other 
sources of delay. 

6.15. Consistent with the training needs identified above, adequate facilities should be provided for 
training. This includes "live fire" training, confined space entry, vehicle extrication, hazardous 
material response, and other site-specific conditions. Where on site training facilities are 
unavailable, arrangements should be made for appropriate training for fire department 
personnel off site. 

7.0. FIRE SAFETY ASSESSMENTS 
7.1. DOE Order 420, paragraph 4.2.1.9, requires a comprehensive fire protection self-assessment 

program. 

7.2. The principle objective of a fire safety assessment is to identify significant fire safety deficiencies 
that would prevent the achievement of DOE'S fire safety policy objectives. 
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73. Facility and programmatic assessments should be performed by a fire protection engineer with 
an appropriate level of knowledge and experience in the application of fire safety codes and 
standards to diverse facilities. Fire department assessments should be performed by an 
individual with an appropriate level of knowledge and experience in all facets of fire 
department organization, equipment, and operations. Assessments should encompass the 
following elements of the fire protection program: 

I ’ 

73.1. Program-related 
Comprehensiveness of the fire protection program 
Procedures for engineering design and review 
Procedures for maintenance; testing, and inspection 
Fire protection engineering staff (number, qualifications, training) 
Fire suppression organization (personnel and training) 
Emergency medical response organization 
Hazardous material release containment and emergency cleanup organization 
Fire suppression mutual aid agreements 
Management support 
Exemptions and documented equivalencies 

7.3.2. Facility-related: - Fire protection of safety class equipment 
Life safety considerations 
Fire protection of vital programs 
Fire protection of high-value property 
Fire suppression equipment 
Water runoff 
Pre-fire plans 
Fire apparatus accessibility 
Completeness of fire hazards analyses 
Fire barrier integrity 
Completeness of fire loss potential (MPFL) determinations 
Fire safety training 
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7 3 3 .  Combined Aspects (Program and. Facility): 
Conformance with applicable Orders, codes and standards 
Inspection, testing, and maintenance reports 
Adequacy of facility appraisal reports 
Tests, inspections, procedures, and records for maintaining fire protection systems and 
features 
Administrative controls 
Temporary protection and compensatory measures 
Status of findings from previous assessments 

7.4. Conformance with applicable but outdated consensus standards may not, in itself, justify a 
conclusion that a facility has achieved an acceptable level of safety. The code of record may 
be significantly nonconservative in terms of current design requirements, such as seismic design 
criteria. In such instances, the most recent code or standard may be applied selectively in the 
assessment as a basis for drawing conclusions regarding the adequacy of fire protection. * 

7.5. The frequency of assessments should be as follows: 

75.1. Annual fire protection assessments should be made of facilities valued in excess of $100 
million; where considered to be a high hazard, or in which vital programs are involved 
as defined by DOE. 

7.5.2. Remaining facilities should be assessed at least every 3 years or at frequencies 
determined by the AHJ. 

7.53. Comprehensive assessments of fire protection program elements should be made every 
2 years. 

7.6. Assessment reports should include a description of what was done during the effort (areas 
toured, documents reviewed, people interviewed). It should feature a "baseline" description of 
the facility, hazards and other occupancy considerations, and fire protection features. In 
addition, the report should document changes of significance that have occurred within the 
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facility since the last assessment that affect fire safety, and it should list all noted deficiencies, 
along with a recommendation for remediation and interim compensatory measures, if necessary, 
pending resolution. 

- I '  

8.0. FlRE SAFETY EXEMPTIONS AND EQUIVALENCIES 
8.1. DOE 420, paragraph 4.2.1.11, requires the development of a process for reviewing and 

approving fire safety "exemptions" and "equivalencies." 

82. An "Exemption" is the approved deviation from an Order, non-statutory code or standard. An 
"Equivalency" is a determination by the DOE AtEJ that a code or standard has been met by 
alternate means. 

83. The process begins with a determination that a basis for an exemption or equivalency 
determination exists. This could be done by either DOE or the contractor. An analysis is then 
developed to evaluate its potential acceptability. This is usually prepared by the contractor for 
submittal to DOE. 

8.4. The level of documentation necessary to support an exemption or equivalency will vary, 
depending on the issue. As a minimum, DOE would expect that each analysis identify the 
specific site location or condition at issue; the paragraphhection of the code or standard which 
addresses the issue; a discussion as to why the literal requirements of the code or standard 
cannot be met; and a discussion which justifies the conclusion that the alternate configuration 
is acceptable or equivalent from a safety perspective to what is stipulated in the code or 
standard. 

-, 

85. When a positive determination is made in support of the exemption or equivalency, the 
documentation should reflect the signatures of all those involved in the decision, including that 
of the cognizant DOE fire protection engineer. 
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9.0. FIRE PROTECTION DESIGN BASIS 
9.1. 

9.2. 

9.3. 

9.4. 

95. 

DOE 420, Section 4.2.2, and DOE Order 440.1, Attachment 1, Section 2, establish fire 
protection design requirements for DOE facilities. 

Design aspects of new DOE facilities as well as modifications to existing facilities should be 
based on the provisions of the applicable requirements of the Code of Federal Regulations 
(CFR), the local building and fire code, as well as the applicable NFPA Codes and Standards. 
Where conflicts arise in the application of these criteria, the most cost-effective solution should 
be adopted. The design process should include appropriate oversight by a qualified fire 
protection engineer of plans, specifications, and testing of fire protection features. 

Life safety provisions should be provided for all facilities in accordance with the Life Safety 
Code (LSC), NFPA Standard 101. The methods outlined in NFPA 101A, "Alternate 
Approaches to Life Safety," may be applied with judgment to all facilities to obtain an 
equivalent level of life safety where strict compliance with the LSC is not cost-effective. 
Additional or modified exit requirements for toxic and explosive environments should be as 
determined by the DOE AHJ. In addition, for explosives environments, exits should reflect the 
criteria contained in the DOE Explosives Safety Manual (DOEEV 06194). Where 
noncompliance with some LSC provisions may be required for public safety, as in some 
containment structures, additional fire protection features and personnel limits should be 
maintained. Compliance with the LSC is considered by DOE to satisfy the exit requirements 
of the applicable building code and 29 CFR 1910. 

There are many unique aspects of DOE facilities that are not addressed or are insufficiently 
addressed by the CFR and other applicable codes. DOE has developed or adopted 
supplemental fire safety criteria as listed in Section V. as an Appendix and include fire 
protection design criteria. These criteria are considered guidance. Alternate design 
configurations may be adopted when justified. 

A fundamental precept of the DOE Fire Protection Program is that all facilities of significance 
(new and existing), including facilities where a fire could cause unacceptable off-site or on-site 
consequences to health and safety, should be protected by automatic fire suppression systems 
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(usually sprinkler systems). 
I - 

9.6. The need for an automatic fire suppression system may be revealed on the basis of conclusions 
resulting from a fire hazards analysis or SAR. The FHA should be predicated on the 
assumption that a fire will occur. The nature of that fire depends on the hazards present at any 
given time within the facility. The resulting protection should be designed to ensure that a fire 
will be successfully controlled until such time that emergency response forces arrive to complete 
extinguishment. 

9.7. Because the Department does not benefit from or pay premiums for insurance coverage as does 
private industry, DOE has an obligation to provide protection for its facilities such that a fire 
will not result in an unacceptable program delay or property loss. Consequently, the 
Department considers any facility in excess of 5,000 square feet in ground floor area and any 
facility with a MPFL of $1 million as warranting protection by an automatic fire suppression 
system. This is consistent with building code requirements and insurance industry practice. 
Additionally, when the M P € k  exceeds $50 million, a redundant fire protection system should 
be provided that, despite the failure of the primary fire protection system, Will limit the loss to 
below $50 million. Such redundant protection could be a fire-rated barrier system or a smoke 
detection system in conjunction with a fully capable fire department, among other options. A 
decision not to provide protection for such facilities would need to be thoroughly justified and 
approved by the DOE AHJ. 

- 

9.8 It may be necessary to exceed or supplement the requirements of the applicable NFFA code 
or standard when designing fire protection systems designated & safety class in the SAR, or 
whose loss of structural integrity could jeopardize such systems. Such additional design 
requirements would only be required when justified on the basis of the conclusions of the SAR. 
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10.0. PROTECTION FOR ABANDONED FACILITIES 
10.1. DOE 420, Section 4.2.2, and DOE 440.1, Attachment 1, Section 2, establish fire protection 

requirements for DOE facilities. All of these requirements may not be appropriate for 
abandoned facilities and facilities undergoing decontamination and decommissioning (D&D) 
and safe shutdown. Decisions relating to fire safety of such facilities should be made on the 
basis of the following principles: 

10.2. The evaluation of fire risks in relation to the need for fire safety features can'be accomplished 
through a graded fire hazards analysis (FHA). 

103. The need for fire protection features in these facilities is governed by the fire risks to the 
public, workers, fire fighters and the potential release of hazardous and radiological materials 
to the environment. Property protection and program continuity are not normally factors to 
consider unless the facility possesses a definable value and/or mission as determined by the 
DOE AIET or if a fire would significantly increase the cost of clean up. 

10.4. Fire hazards within these facilities may change over time. Fire protection must be adequate 
to deal with these changes. The FHA should be revised as appropriate when significant 
changes in occupancy or hazard occur that affect fire safety. 

105. Fire safety features that have been required by DOE may be rendered inoperable or considered 
no longer needed if justified by the FHA. Such features may be abandoned in place until they 
are dismantled as part of planned demolition activities. 

10.6. The decision to deactivate automatic fire suppression systems in large facilities must reflect the 
possibility that the fire department may not be able to safely enter the facility to effect manual 
fire suppression. A "stand off and protect" tactical approach, which features exterior fire attack 
and protection of exposures, should be approved by DOE as part of the fire department pre- 
plans or their standard operating procedures. This approach necessitates additional emphasis 
on maintaining communication and cooperation between facility personnel and the fire 
department to include: updating fire pre-plans and being aware of changes in occupancy and 
fire protection system status. 
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10.7. Retained fire protection features in these facilities are not required to comply with all of the 
design and installation criteria of the governing NFPA standard if the DOE AHJ concurs that 
the system will function adequately during a fire in its current design mode. Concurrence 
should be documented in an appropriate manner after consultation with the cognizant DOE 
fire protection engineer. 

I - I' 

10.8. Retained fire protection features should be inspected, tested and maintained in a manner 
sufficient to ensure that the features will function adequately during fire incidents. 

10.9. Abandoned, safe shutdown and D&D facilities and related procedures should be routinely 
inspected and reviewed by representatives of the fire department and fire protection 
engineering staffs consistent with established standard operating procedures and fire protection 
program criteria. Tours of the D&D facilities should also be conducted by the fire 
department to familiarize them with existing conditions and to revalidate fire pre-plans. Drills 
and training exercises should also be conducted at these locations at an appropriate frequency 
commensurate with the fire risks and complexity of the facility. 

10.10. Prior to commencement of D&D activities, appropriate procedures should be approved and 
implemented (including worker training) governing the control of potentially hazardous 
operations including, but not limited to, cutting and welding, handling of combustibles, and 
smoking. 

10.11. The fire risks associated with materials and processes used as part of the D&D process should 
be evaluated by a fire protection engineer. Fire protection features must be adequate to 
minimize these risks to an acceptable level. 

10.12. The deactivation of process lines containing hazardous materials as well as flammable or 
combustible liquids should be preceded by an analysis or performed under a work plan which 
addresses the methods used to control related hazards during the deactivation process. 
Appropriate safeguards need to be in place to minimize the accidental release of residual 
materials that may remain in piping and tanks. 
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10.13. Building emergency egress features are required to be maintained consistent with the 
requirements for buildings under construction, as a minimum, as modified by the FHA. These 
include emergency lighting and exit signs. Locked and abandoned facilities where there is no 
human occupancy would not need to maintain emergency egress features. 'Literal conformance 
with the provisions of the Life Safety Code (NFPA Standard'101) is not required for 
conditions that have no significant impact on the ability of occupants during D&D to safely 
evacuate a building during a fire. 

10.14. Where no automatic system exists, an effective means for manually summoning the fire 
department and for communicating with personnel inside of a building is required. This can 
take the form of an exterior fire alarm pull station or call box, telephone (ked  or mobile), 
radio or some combination of the above based on the accessibility of the devices to personnel 
and their reliability. 

10.15. All retained interior fire protection systems should be maintained operational to the extent 
possible while interior D&D activities are taking place. Verification of operable status should 
include appropriate inspection and testing in accordance with established procedures. 
Complete deactivation is anticipated .at such time as shell demolition occurs. Temporary 
deactivation of fire protection features should be treated as an impairment, with appropriate 
interim compensatory measures implemented until such time as the feature is returned to full 
operational mode. 

I 

10.16. The site and facility fire water distribution system, including hydrants, Siamese connections to 
sprinkler systems, and interior standpipe systems, must be maintained in an operable mode. 
Access for mobile apparatus for emergency response should be maintained. (Refer to fire 
department pre-fire plans.) 

10.17. To the extent that the FHA validates the need to maintain fire protection features during 
D&D activities, such features should be inspected, tested and maintained, consistent with 
established procedures, sufficient to ensure that they will function effectively during a fire. 
This implies that defects or design deficiencies that are not critical to effective performance, 
as determined by the AH& may remain as is. 
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11.0. IMPLEMENTATION PLAN 
11.1. The implementation plan for fire protection should include a commitment to comply with DOE 

420 and 440.1 and to conform with the other fire safety criteria that DOE has established as 
its basis for a comprehensive program (see Section V. Appends). This should also include a 
commitment to develop site-specific policies, programs, practices and procedures as necessary 
to address any aspect of the program that is not encompassed by DOE criteria. 

112. When aspects of a comprehensive program are not currently in place, the plan should clearly 
identify existing deficiencies, specify the measures that will be implemented to address these 
deficiencies, identify the resources necessary to fulfill the commitment, and identify appropriate 
interim compensatory measures that will be put in place to ensure an acceptable level of fire 
safety. 
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Section V. ADDITIONAL, INFORMATION 

Appendix. DOE REFERENCED FIRE PROTECTION CRITERIA 

. Code of Federal Regulations (CFR) 29, Part 1910, Occupational Safety & Health Standards 

. CFR 29, Part 1926, Safety & Health Regulations for Construction 

. National Fire Protection Association (NFPA) Codes and Standards 

. Other DOE Orders and statutory requirements, not listed above, that contain requirements of a more 
limited extent relating to the DOE Fire Protection Program 

. DOE-STD-1088-95, "Fire Protection for Relocatable Structures" 

. DOE-STD-XXXX-9X, "Fire Protection Design Criteria'' (In draft) 

. DOE Explosives Safety Manual, DOE/EV/06194 

. Uniform Building Code or local building code (if the local code is enforced on site) and the 
companion fire code for the governing building code. 

. DOE Fire Protection Resource Manual, October 18, 1991 

. Department of Defense Instruction Number 6055.6, December 15, 1994, "Fire and Emergency 
Services Program" 

. National Fire Protection Association Handbooks, Guides and Recommended Practices 

. Factory Mutual Loss Prevention Data Sheets 

. Society of Fire Protection Engineers (SFPE) Handbook 

. American Petroleum Institute Guidelines 

. USNRC Guidelines on Fire Protection for Fuel Cycle Facilities, (Vol.) 57 Federal Register, 
(Pages) 35607-13, August 10, 1992. 
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