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Chapter 1:  Introduction

In this chapter, give a basic understanding of the facility's function and the protection afforded the public, workers (health and safety), and the environment.

Chapter 2:  Summary/Conclusions

The summary gives an overview of the results and conclusions of the analysis contained within the SAD. Address the comprehensiveness of the safety analysis and appropriateness of the proposed Accelerator Safety Envelope. 

Authorized deviations from SBMS requirements (such as subject areas and manuals) used to implement DOE accepted codes, standards, and regulations should be identified, and justification for the deviations should be provided in the SAD.  

The analysis for an operation that involves only hazards that are routinely encountered by the public may be replaced by a simple, formal statement of that fact.

Chapter 3:  Description of  Site, Facility and Operations 

The function of this chapter is to accurately show the environment within which the facility will be constructed (or modified), those facility characteristics that are safety-related, and the methods to be used in operating the accelerator and associated equipment.  

The SAD may be prepared as a single document addressing the hazards of the entire accelerator facility, or as a set of separate SADs for discrete modules of the facility, such as injectors, targets, experiments, experimental halls, or any other type module.   For large facilities/experiments, this approach will allow changes to be made easily to only the effected module.  However, it is important to verify that any such changes do not also affect any of the other modules in some way (either obvious or subtle).    
Address the following items in this chapter:

· The location of the accelerator site should be characterized, including any special site requirements or unusual design criteria.  Data typically address site geography, seismology, meteorology, hydrology, demography, and adjacent facilities that may impact or be impacted by the accelerator facility.

· This chapter should also detail design criteria and as-built characteristics for the accelerator, its supporting systems, and components with safety-related functions.   Particular attention should be given to those design features that minimize the presence of hazardous environments, such as confined spaces, and ensure that chemical and radiation exposures are kept ALARA during operation, maintenance, and facility modification.  This section should also identify any impacts to the existing Facility Use Agreements that may require modification.

· Administrative functions should be addressed with a safety and operation assignment matrix.  The functioning of engineered and administrative controls should be described for both routine operations and emergency conditions. Critical operating procedures to prevent or mitigate accidents should be identified, as well as normal and emergency procedures required to operate the facility within the analyzed safety envelope (e.g., sweep and interlock operating procedures).

· Address the Department/Division work planning and control program for that work that could impact the safety of the accelerator facility.

· Describe the maintenance, performance testing, inspection and surveillance activities required to maintain the inherent reliability of safety-related systems  (e.g., interlock tests). 

· Similarly, also identify training and certification required to maintain the facility within the analyzed safety envelope.

· Describe experiments that will be conducted in the accelerator facility, including design criteria and characteristics of the experimental equipment, systems, and components having safety-related functions. The Department/Division 1.3.5 Experimental Program should be described or referenced. 
Chapter 4:  Safety Analysis

This chapter documents the analysis, including any systematic methodology (i.e., Failure Mode and Effects Analysis, Fault Trees) used for identifying and mitigating potential hazards.  It should also identify, characterize, and quantify hazardous materials, (i.e., chemicals, compressed gasses, explosives) energy sources, (i.e., air, pressure, steam, hydraulic, flammable/combustible materials, lasers, RF, microwave) and potential sources of environmental pollution  (i.e., air and liquid emissions) at the facility, including radiological hazards (contamination, activation, criticality). 

The level of detail necessary will depend largely upon the complexity of the facility and magnitude of the hazards.  The purpose of the SAD is not only to detail the hazards identified, but also to demonstrate that a rigorous study of the activity has been completed and that all significant hazards have been identified.

Coupled with identifying hazards should be a description of the controls that will be used for their mitigation.  In this description, include a discussion of credible challenges and estimates of consequences in the event of failure.  Analysis of estimated consequences and likelihood of occurrence may signify the need for additional or more reliable controls.  Credible maximum bounding accident scenarios for the accelerator and experiments may be described to indicate the need for and extent of emergency plans or site assistance agreements. 

Where appropriate, discuss the residual risk to workers, the public and environment.  However, a separate effort beyond that of the safety analysis is typically not necessary for residual risk estimation , since requirements, codes, and consensus standards establish acceptable risk.

Risk assessment, i.e., the predicted severity of consequences and the probability of occurrence for all hazards, may be expressed qualitatively or quantitatively.  However, for research and development activities typical of those at BNL, the severity classification of hazards, and the determination of the probability of occurrence usually will be qualitative. The qualitative risk assessment process typically used at BNL is described in ES&H Standard 1.3.3, Safety Analysis Reports/Safety Assessment Documents and is based on experience with similar equipment, data from other laboratories, industry experience, and the best judgment of the analyst.

For each hazard identified, include a risk matrix that summarizes the risk assessment before and after mitigation. A risk assessment form is attached to this template.

Implicit in the above discussion is that professional judgment is involved in all analysis of hazards, hazard consequences, and effectiveness and reliability of controls.  However, professional judgment should be supported by sound technical and/or scientific bases, using accepted methods for hazard analysis that are valid for the types and magnitudes of hazards present.

Chapter 5:  Quality Assurance 

Describe the Quality Assurance (QA) Program to be applied to the accelerator facility, focusing upon those activities that impact protection of the worker, public, or environment. Contact your Departmental Quality Representative for assistance.

Chapter 6:  Considerations for Decommissioning and Decontamination (D&D)

Describe the structural and internal features that would facilitate D&D of the accelerator facility.  Discuss waste management of radiological and hazardous material generation from the D&D operation within the context of DOE requirements.

Chapter 7:  References/Glossary/Acronyms

RISK ASSESSMENT

FACILITY NAME:_________________________________________


NUMBER: ______________

SYSTEM:_______________________________________________

SUB-SYSTEM:___________________________________________

HAZARD:_______________________________________________

Event


Possible Consequences & Hazards:


Potential Initiators:


Risk Assessment Prior to Mitigation

Severity:
I ( ) Catastrophic
II ( ) Critical
III ( ) Marginal
IV ( ) Negligible



Probability:
A ( ) Frequent
B ( ) Probable
C ( ) Occasional
D ( ) Remote
E ( ) Extremely Remote
F ( ) Impossible

Risk Category:
1 ( ) High Risk
2 ( ) Moderate
3 ( ) Low Risk
4 ( ) Routine



Hazard Mitigation




Risk Assessment Following Mitigation

Severity:
I ( ) Catastrophic
II ( ) Critical
III ( ) Marginal
IV ( ) Negligible



Probability:
A ( ) Frequent
B ( ) Probable
C ( ) Occasional
D ( ) Remote
E ( ) Extremely Remote
F ( ) Impossible

Risk Category:
1 ( ) High Risk
2 ( ) Moderate
3 ( ) Low Risk
4 ( ) Routine



Is the mitigated hazard adequately controlled by existing laboratory policies?  Y/N _____  If No, roll up into ASE.
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