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ESAF and ISM
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What is ISM?

ISM (Integrated Safety Management) is founded on seven principles and five core 
functions. There are two pieces of ISM. One is the integration of all the elements 
of safety. The second is the incorporation of safety into all work. Working safely 
should be a natural part of working, not just something “the safety people do.”

Why ISM?
DOE mandates ISM within our prime contract 
ISM is a highly effective and efficient approach to safety 
ISM provides a framework for compliance with other regulatory requirements

- 10 CFR 851 Worker Safety and Health (WSH) Program 
- Price-Anderson Amendments Act (PAAA) 

- Environmental Management System (EMS)

When Were ESAF and ISM Joined Together?
At the first design stages in 1997.

http://www.anl.gov/ISM/rules.htm
http://www.anl.gov/ISM/core.htm
http://www.anl.gov/ISM/core.htm
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ISM Core Functions
Core functions of ISM detail a common sense process to establish and ensure safety in the workplace.

Core Function What Does it Mean?
Define scope of work - What is my job assignment and know how to do it? 

- Do I have the equipment I need? 
- Do I need help or any kind of assistance?

Analyze hazards - What are the hazards of this job? 
- Has this job been reviewed by someone who is qualified? 
- Does it need to be reviewed? 
- What can go wrong? 
-

Develop/Implement hazard 
controls

-Do I know what the controls are and how to use them? 
- Do I know what to do if something goes wrong? 
- Are the necessary controls in place? (LO/TO, PPE, support 
personnel, etc.) 
- Do I need a permit? 

Perform work within controls - Did the job go as I expected? 
- Who And when do I call for help? 
- When do I use “stop work” authority? 
- Do changes in what I am doing need further review? 

Feedback and improvement - Was the job adequately planned? 
- Were there any surprises? 
- Can we do this job better? 
- Did I notice any problems/anything that needs attention? 
- Was I properly trained for the job? 
- What would make it better next time? 
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ISM Allows for a Graded Approach

Low Risk

Higher Risk
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Define Scope of Work

Description of Work 

User Submits Proposal and ESAF Defining Hazards of Experiment
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Define Scope of Work
List all Samples and Materials to be Used
– Include Materials Used for Prep Work in Lab

Provides for Identifying Hazards with Each Material
Identifies Materials to be put in Argonne Waste Stream
Identifies Need for Laboratory Use
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Define Scope of Work

Identifies Equipment that will be Used 
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Analyze Hazards
APS Safety Committees in 
Administrative Roles
Direct Access to ESAF for 
Select Hazard Classes
Can View and Add 
Comments
Cannot Approve ESAF
Radioactive Materials

– Access by APS 
Radioactive Sample 
Safety Review 
Committee

Biohazards and Human 
Materials

– Argonne Institutional 
Biosafety Committee 
Chair
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Analyze Hazards & Develop / Implement Controls

Beamline Operation
Low Temperatures
High Temperatures
Lasers
High Pressures
Chemicals 
Biosafety

Radioactivity
Magnets
Electromagnetic Waves
Hydrogen
Electronics
Nanomaterials
Other

Experiment Hazard Classes are Used to Define Controls and Risk 
Level of Experiment and Define ESH Manual Requirements
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Develop / Implement Controls

ESAF Requirements Tab
– Denotes APS Experiment Hazard Classes for this Experiment
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Develop / Implement Controls
ESAS Requirements Tab
– Short Summary of Requirements for Each Hazard Class
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Perform Work Within Controls - Training

Resident Users have JHQ
Non-Resident Users have Mandatory Training to Work at APS
– GERT
– ESH100U (General User Facility Training for Users)
– APS101 (APS Specific Training)
– ESH223 (Cybersecurity)
– ESH377 (Electrical Safety Awareness)
– Sector-Specific Orientation

ESAF can Autotrigger Additional Training
– ESH120 (Lasers)
– ESH700 (Radworker 1)
– ESH590 (Nanomaterials)
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Perform Work Within Controls

– Experiment Hazard Control Plan
• Posted at Beamline Station
• Contains Summary of Experiment Hazards and Controls
• Training Requirements
• Reference to Attached Documents

ESAF Approved by Beamline and APS

ESAF System Generates Two Documents:
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Perform Work Within Controls

– Authorization to Perform Work
• Signed by Experiment OS, Beamline Staff and / or APS Safety



16

Perform Work Within Controls

ESAF is Posted by Floor Coordinator
– Oversight of ESAF
– Shiftlog Entry
– Work May Begin

Users Perform Work
– Follow Special Procedures Conditions
– Safely Conduct Work Under Requirements of the EHCP
– “Do As They Say”

Beamline Staff, APS Staff
– Responsible for Oversight of Work being Performed

Anyone at ANL
– Stop Work Authority, If Needed
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Feedback and Improvement
During Review Process
– Feedback and Questions

• Content of Experiment
• Hazards Identification
• Control Implementation

After Experiment User Completes End of Experiment Form
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Summary

ESAF System Built with ISM as the Foundation

Easy Part
– Say What We Do

Less Easy Part
– Do What We Say
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ESAF Upgrades During Last Shutdown

Training E-mail
– Sent to PI and Every OS Listed in ESAF

Description Field can be Edited by User after ESAF Submitted

New Linkage of Hazard Classes from Materials Table
– Explosives
– Engineered Nanomaterials

• Solid Substrate / Contained  (Low)
• Liquid Suspension  (Medium)
• Unbound  (High)

– ESH590 Triggered Automatically

Hazard Classes Reviewed and Requirements Table Updated
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