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The United States Department of Energy (USDOE) is the government’s leading science 
* 

and technology agency whose research and activities support the U.S. energy security, 

national security, and environmental quality. Its mandate includes maintaining the 

safety and reliability of the U.S. nuclear stockpile and restoration of the environment 

from the legacy of the Cold War. It is also a primary source of nuclear based research 

and applications such as neutron and particle physics and isotope production for both 

commercial and medical application. Thousands of people are employed at numerous 

sites across the U.S., all being vulnerable to various types and degrees of hazards at 

their workplace. Some hazards are large enough to be of potential risk to the general 

public. Chemical, radiation, criticality, industrial, and construction hazards are part of a 

wide range of safety concerns which must be addressed in a structured and consistent 

manner. In the past, the extensive variety of USDOE facilities, missions, and 

responsibilities resulted in difficulty in defining a reasonable “across-the-board” method 

for the evaluation and implementation on safety. No one questioned the emphasis of 

safety, but finding consistency in this emphasis was difficult. Generalization of the 

safety process resulted in numerous evaluation methods on hundreds of facilities, 

taxing the USDOE resources to individually review, approve, and maintain each study. 

Attempts to define a few methods in rather prescriptive terms found those methods to be 



appropriate in some applications while wholly inadequate in others. This force-fitting of 

a few specific processes resulted in numerous false starts, excessive expenditures of 

funds, and became a source of frustration within both the USDOE and its various 

contractors. Consequently, the search continued to find a safety methodology that was 

sufficiently prescriptive and consistent to allow DOE to perform its job of oversight but 

still allow sufficient contractor flexibility such that high standards for safety evaluations 

could be met consistently and in a cost-effective and relevant manner. The result of this 

search is the USDOE Integrated Safety Management System (ISMS). 

The genesis of the ISMS began in the early 1990’s when the USDOE embarked on a 

program to upgrade the requirements for all its facilities, most of which exceed 30 years 

of age. New requirement documents were issued to recognize current safety standards 

and technology. The difficulty and expense of upgrading old facilities to newer 

standards was recognized by “grandfathering” requirements using a graded approach. 

This graded approach allowed the older safety designs to remain in place if the hazard 

they protected against was small or there were a sufficient number of barriers to render 

the risk acceptable. This upgrade activity commanded special attention with respect to 

the nuclear facilities within the USDOE complex. Revision of older nuclear safety 

requirements to the current knowledge base, primarily due to the influence of U.S. 

commercial nuclear power, and the addition of new documents specifically directed at 

nuclear facility safety led the way in the realignment of USDOE to a consistent 

framework for evaluating and improving safety at all USDOE facilities, both nuclear and 

non-nuclear. 



By the end of 1995, the USDOE had initiated numerous elements of a comprehensive 

safety program through several studies and pilot programs. Although the USDOE ISMS 

is a program that has evolved from these studies and pilot activities of the USDOE, the 

catalyst for institutionalizing this work was provided by a separate oversight group 

external to the USDOE-the Defense Nuclear Facilities Safety Board, or DNFSB. The 

DNFSB was created by the U. S. Congress in 1988 to provide an oversight function, 

independent and external to the USDOE, for all activities in the USDOE nuclear 

weapons complex affecting nuclear health and safety. Although responsible for only a 

portion of USDOE facilities, the DNFSB also faced the variability associated with safety 

management at different types of facilities with different levels of risk. The DNFSB 

needed the USDOE to quickly bring these pilot elements of improved safety 

management into a single overall system that could be implemented across the entire 

USDOE complex. A formal request for such a step was submitted to the USDOE on 

October 11, l-995 (Ref. 1). 

In April 1996, a USDOE implementation plan (Ref. 2) was issued which recognized that 

past prescriptive, compliance-based safety programs were not achieving the desired 

high standards for safety within the USDOE. The plan stated a “shift [in] the focus of 

attention from “paper requirements” and documentation to a disciplined, analytical, and 

collaborative focus on work planning, hazard analysis, and hazard control” was needed. 

On October 15, 1996, the integration of safety management within the USDOE complex 

was formalized by a USDOE Policy P450.4, “Safety Management System Policy” (Ref. 

3) and stipulated this new ISMS was to be incorporated into all levels of USDOE 



activities related to safety and was to consider safety to include protection of the public, 

the worker, and the environment with equal diligence. The policy established a 

hierarchy of six components for implementation: 

Policy and Mission 

Knowledge of Work and Hazards 

l Objective 
l Guiding Principles 
9 Core Functions 
l Mechanisms 
l Responsibilities 
l Implementation 

Further detail on these six components is provided in P450.4 and is summarized in 

Figure 1. In November 1997, a handbook was published (Ref. 4) which provided further 

explanation and guidance to implement the ISMS policy of P450.4. This guidance 

handbook provided assistance and information to both the USDOE line management 

and contractors for the development, review, approval, implementation, and verification 

of an ISMS in compliance with P450.4. 

The first 3 components, defined as Policy and Mission, provide the fundamental building 

blocks common to each individual ISMS program and define the minimum program 

structure required by the USDOE. Being the regulatory body, such guidance flows from 

the USDOE to the contractors, thereby providing the common “ground-rules” and 

boundaries within which all contractors will operate. These components require 

extensive integration and agreement between the USDOE and the individual 

contractors in order to assure these Policy and Mission components are adequately 

met. This agreement is accomplished through the second set of components. The 

second 3 components, defined as Knowledge of Work and Hazards, are the 

responsibility of the individual contractors and define the details regarding how the 



Policy and Mission components will be implemented for each set of facilities and 

hazards for which they have management responsibility. Using the Objective, Guiding 

Principles, and Core Functions as a general safety program outline, each contractor 

must assure their programs and processes (mechanisms) are comprehensive, 

responsibilities are clearly defined from the corporate executives down to worker in the 

field, and then are meticulously followed to assure safety at all levels of work . 

The requirement for ISMS will be implemented within USDOE through the individual 

facility management contracts with each contractor. A comprehensive ISMS program 

which will meet the stated ISMS policy and requirements will be required of each 

contractor and will be availabte for DOE review and approval. Each program will 

include predefined authorization protocols by which all hazards-related work will be 

controlled and accomplished. For low hazard facilities, such a protocol may be 

provided simply through the contract while medium or high hazard facilities may need 

separate agreements for work authorization. As an example, the HFIR is considered a 

high hazard facility at the Oak Ridge site and has separate authorization documents 

approved to define safe operation of the reactor-such as the Safety Analysis Report 

and the Technical Specifications. 

The development and implementation of the individual ISMS programs will be subject to 

detailed review by the USDOE through a two phase verification program. Phase 1 

consists of a general review of the mechanisms and responsibility definition of the 

contractors ISMS and is targeted at the corporate and intermediate management levels. 

The Phase 2 verification, which follows approximately 6 to 9 months later, will be a 



detailed evaluation of the implementation of the ISMS program where the work activities 

down to the lowest worker level is subject to observation and review. The USDOE 

intends to have ISMS in place and verified at all facilities within the next two years. 

While the ISMS program is a fairly rational approach to safety, it represents the 

culmination of several years of hard-earned “lessons learned.” Considering the size 

and the diversity of interrelated elements which make up the USDOE complex, this 

result shows the determination of both the USDOE and its contractors to bring safety 

hazards to heel. While these lessons learned were frustrating and expensive, the 

results were several key insights upon which the ISMS was built: 

I. Ensure safety management is integral to the business. Safety management must 

become part of each work activity, rather that something “in addition to” or “on top of.” 

2. Tailor the safety requirements to,.the work and its hazards. In order to be cost- 

effective and efficient, safety management should have flexibility in order to match 

safety requirements with the level of the hazards in a graded manner. 

3. Safety management must be coherent and integrated. Large and complex 

organizations are no excuse for fragmented and overlapping safety initiatives and 

programs. Simple, “from the ground up” objectives and principles must be defined and 

used to guide a comprehensive safety management program. 

4. A safety management system must balance resources and priorities. The 

system must provide the means to balance resources against the particular work 



hazards, recognizing that different degrees of hazards requires corresponding 

prevention measures. 

5. Clear roles and responsibilities for safety management must be defined. Both 

the regulator and the contractor have specific responsibilities for safety which must be 

clearly articulated at all levels of the work processes. 

6. Those responsible for safety must have the competence to carry it out. Those 

assigned responsibilities must have the experience, knowledge, skills, and authority to 

carry them out. 

As one can surmise, the ISMS is not a new program to be implemented, but rather a 

new attitude which must be adopted. This maxim is best summarized by former USDOE 

Secretary Federico Pefia and his deputy secretaries in a letter to all USDOE and 

contractor employees. In his letter, Secretary Peiia states: 

“The fundamental premise of Integrated Safety Management is that all accidents 
are preventable through close attention to work design and hazard control, and 
with substantial worker involvement in teams that plan work and select 
appropriate safety standard. Experience has shown that an investment in 
prevention brings not only a healthier workpiace and cleaner environment, but 
notable cost-savings as problems are addressed before they become costly 
accidents or injuries. 

Management must also be committed to a work environment that allows free 
and open expression of safety concerns, and where workers fear no reprisals or 
retaliation. Workers are our most important resource for preventing and 
reporting hazards and potentially unsafe practices. 

In addition, we are establishing a goal of ‘zero tolerance’ for serious accidents 
that result in life-threatening injuries or major environmental contamination.. . 

This initiative will not end next year or the year after, but will be captured in the 
way work is done at the Department of Energy.” (Ref. 4) 
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OBJECTIVE of the ISMS- 
The Department and Contractors must systematically integrate safety into management 
and work practices at all levels so that missions are accomplished while protecting the 
public, the worker, and the environment. This is to be accomplished through effective 
integration of safety management into all facets of work planning and execution. In other 
words, the overall management of safety functions and activities becomes an integral 
part of mission accomplishment. 

GUIDING PRINCIPLES are the fundamental policies to guide development of ISMS- 
l Line management is directly responsible for safety. 
l Clear roles of authority and responsibility are to be defined. 
l Personnel shall have competence commensurate with responsibilities. 
l Resources shall be allocated in accordance with balanced priorities. 
l Safety standards and requirements shall be identified prior to beginning work. 
l Hazard controls shall be tailored to fit the task being performed. 
9 Authorization protocols are defined prior to initiation of hazard-related tasks 

CORE FUNCTIONS provide the structure to the ISMS work activities- 
* The scope of work is clearly defined for each task., 
l The hazards associated with the task are identified, analyzed, and categorized. 
l Appropriate hazard controls are developed and implemented. 
; Work is performed within the defined work controls. 
l Feedback is provided in order to implement continuous improvement. 

MECHANISMS for the ISMS- 
Safety mechanisms define how the core safety management functions are performed. 
The mechanisms may vary from facility to facility and from activity to activity depending 
on the hazards and work being done. 

RESPONSIBILITIES for the ISMS- 
Responsibilities must be clearly defined in documents appropriate to the activity for each 
mechanism employed to satisfy a safety management function, the associated approval 
authority must be established. The review and approval levels may vary based on the 
work and hazards involved. 

IMPLEMENTATION of the ISMS- 
Implementation involves specific instances of work definition and planning, hazards 
identification and analysis, definition and implementation of hazard controls, performance 
of work, developing and implementing operating procedures, and monitoring and 
assessing performance for improvement. 

Figure 1 
Hierarchy of ISMS Program Components 

Taken from DOE Policy P 450.4 (October 10, 1996) 


