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Executive Summary

The following plan outlines SLAC’s compliance with 10 CFR 851 Appendix A.3, Section 3, “Explosives
Safety”, and meets the criteria below.

1. Contractors responsible for the use of explosive materials must establish and implement a
comprehensive explosives safety program.

2. Contractors must comply with the policy and requirements specified in the appropriate explosives
safety technical standard.

3. Contractors must determine the applicability of the explosives safety directive requirements to research
and development laboratory type operations consistent with the DOE level of protection criteria
described in the explosives safety directive.

Effective date: 16 May 2024

Issued by: Ian Evans, SLAC Environment, Safety and Health Division Director and Chief Safety Officer


https://www.ecfr.gov/current/title-10/chapter-III/part-851#Appendix-A-to-Part-851
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Acronyms

AHJ authority having jurisdiction
ALD assistant laboratory director
CFR Code of Federal Regulations
CSO chief safety officer

DOE Department of Energy

ESH environment, safety, and health
ESSP explosives safety site plan
LCLS Linac Coherent Light Source
FR Federal Register

M&O management and operations
PPE personal protective equipment
SDS safety data sheet

SME subject matter expert

SOP standard operating procedure
SSRL Stanford Synchrotron Radiation Lightsource

Definitions

explosive. Any chemical compound or mechanical mixture that is designed to function as an explosive, or
chemical compound that functions through self-reaction as an explosive, and that, when subjected to heat,
impact, friction, shock, or other suitable initiation stimulus, undergoes a very rapid chemical change with
the evolution of large volumes of highly heated gases that exert pressures in the surrounding medium. The
term applies to materials that either detonate or deflagrate. (See Commerce in Explosives: 2023 Annual
List of Explosives Materials.)

low explosive. Also known as propellants, undergo deflagration at rates that vary from a few centimeters
per second to approximately 400 meters per second). Examples are black powder and smokeless powder.

high explosive. Detonate under the influence of the shock of the explosion of a suitable primary explosive
primary high explosive. Extremely sensitive to mechanical shock, friction, and heat to which they will
respond by burning rapidly or detonating. Examples are lead azide, lead styphnate, mercury fulminate,

DDNP, tetrazene.

secondary high explosive. Also called base explosives, are relatively insensitive to shock. Friction, and
heat. They may burn but detonation can occur. Examples are PETN, RDX, dynamite, and TNT.
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1.1

1.2

1.3

1.4

Introduction

Purpose

The purpose of this plan is to establish a process for managing secondary high explosives materials at
SLAC.

This is consistent with 10 CFR 851, Appendix A, “Worker Safety and Health Functional Areas”, Section 3.
Explosives Safety” (10 CFR 851 Appendix A.3).

As SLAC does not have an explosives safety program, compliant with DOE-STD-1212, in place, it relies
on other DOE laboratories and their staff, in particular explosives subject matter experts (SMEs) and
authorities having jurisdiction (AHJ), for the success of SLAC’s science mission.

At all times the cardinal principle of explosives safety will be maintained. The number of persons and the
time individuals are exposed to explosive material outside of their shipping container will be limited,
including preparation and sample mounting time, while keeping the amount of explosive material to the
minimum required for the experiment to ensure consistent and safe operations.

Scope

This plan covers reviewing the receipt, storage, on-site transfer, handling, experimentation, return of, and
testing of secondary high explosives materials.

These requirements are in addition to those covering the management, storage, use, and transportation of
chemicals and hazardous materials contained in Chapter 40, “Chemical Lifecycle Management”, Chapter
52. “Hazardous Materials and Waste Transportation”, Chapter 53, “Chemical Safety”, Chapter 58,
“Laboratory Safety”, and Chapter 17, “Hazardous Waste”.

Applicability

This plan applies to users, line management, ESH coordinators, associate laboratory directors, the ESH
division director/chief safety officer and the laboratory director, and the contractor explosives safety
authority having jurisdiction and the user team’s management and operations facility contractor manager.

Standards

This plan is designed to comply with the following directives and standards:

= Title 10, Code of Federal Regulations, “Energy”, Chapter 3, “Department of Energy”, Part 851,
“Worker Safety and Health Program”, Subpart E, “Enforcement Process”, Appendix A, “Worker
Safety and Health Functional Areas”, Section 3, “Explosives Safety” (10 CFR 851 Appendix A.3)
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= Department of Energy Standard 1212-2019, Change Notice 1, “Explosive Safety” (DOE-STD-1212-
2019, Chg Notice 1)

2 Roles and Responsibilities

2.1 User

=  Complies with the requirements of this plan, the experiment explosives safety site plan (ESSP), and
user team’s explosives safety program

= Follows all safety requirements, including standard operating procedures (SOPs) if required
= Completes required training, both SLAC and home institution

=  Uses personal protective equipment (PPE) as required

2.2 ESH Coordinator

= Reviews proposals
= s notified when explosive materials enter and leave the SLAC site
= Finalizes sample size (<10 mg or >10 mg)

=  Serves as the point of contact between the contractor explosives safety AHJ from the user team’s
DOE-STD-1212 explosives safety program and SLAC ESH program managers and subject matter
experts

For work with exposed quantities greater than 10 mg of secondary explosives:
=  Develops, with the user’s explosives safety AHJ, an ESSP for each experiment
=  Prepares and approves, with line management and CSO, SOP for each experiment

= Sends inventory list of explosive material to the CSO upon receipt of said material and notifies the
CSO upon removal of the explosive material from SLAC premises

2.3 Line Management

= Reviews new experiments involving explosives, following a readiness review format

For work with exposed quantities greater than 10 mg of secondary explosives:

= Approves, with ESH coordinator and CSO, SOPs

2.4 ESH Division Director / Chief Safety Officer

= [s the owner of this plan

= Is notified when explosive materials enter and leave the SLAC site

2 SLAC-I-730-0A09M-009-R000 16 May 2024


https://www.standards.doe.gov/standards-documents/1200/1212-astd-2019-cn1-2021
https://www.standards.doe.gov/standards-documents/1200/1212-astd-2019-cn1-2021
file://slac/my%20storage/groups/ESH/ESH%20Pubs/2_working/document/explosives/DOE-STD-1212-2019,%20Chg%20Notice%201

2.5

2.6

2.7

2.8

Safe Use of Explosives at SLAC

=  Ensures the maximum quantity of all explosive materials at SLAC does not exceed 100 grams. This
100-gram limit includes all experiments running concurrently and all explosive materials in storage at
SLAC.

For work with exposed quantities greater than 10 mg of secondary explosives:

=  Approves, with ESH coordinator and CSO, SOPs

Associate Laboratory Director

=  Ensures experiments involving explosive materials are peer-reviewed, and authorizes the beamtime

= Is notified when explosive materials enter and leave the SLAC site

SLAC Laboratory Director

=  Documents agreement for explosives safety AHJ from the user team’s DOE-STD-1212 explosive
safety program will serve as the explosives safety AHJ for that experiment

Contractor Explosives Safety Authority Having Jurisdiction

=  Serves as explosives safety AHJ for experiments involving explosive materials, as agreed by SLAC
and the user team’s home institution
For work with exposed quantities greater than 10 mg of secondary explosives:

=  Develops, with the ESH coordinator, an ESSP for each experiment

User Team’s Management and Operations Facility
Contractor Manager

= Acknowledges explosives safety AHJ from the user team’s DOE-STD-1212 explosive safety program
will serve as the explosives safety AHJ for that experiment

Experiment Authorization

At this time, it is considered that explosive samples will only be used at either Stanford Synchrotron
Radiation Lightsource (SSRL) or Linac Coherent Light Source (LCLS) user facilities and come in through
a peer-reviewed proposal process, and that beamtime has been authorized via the respective directorate
assistant laboratory director (ALD).

The proposal submission process will alert directorate ESH staff that explosive materials are being
considered for use within an experiment. At this time directorate ESH staff should finalize the sample size
(<10 mg or >10 mg), which will define the process to follow.

For experiments with sample sizes greater than 10 mg, a valid ESSP is required, consistent with elements
defined in DOE-STD-1212, and is to be updated as necessary on a per experiment basis.
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5.1

Explosives Safety Authority Having
Jurisdiction

The contractor explosives safety authority having jurisdiction (AHJ) from the user team’s DOE-STD-1212
explosives safety program will serve as the explosives safety AHJ for that experiment. This will be
documented in a memo from the SLAC laboratory director with acknowledgment by the user team’s
management and operations (M&O) facility contractor manager.

Safe Working Quantities

Work with exposed quantities of secondary explosives less than 10 mg minimizes hazards significantly and
therefore no additional controls may be needed when working with these limited quantities.

For work with exposed quantities greater than 10 mg of secondary explosives, an ESSP must be developed
by the respective directorate ESH coordinator and the user’s explosives safety AHJ and a formal standard
operating procedure (SOP) must be written and approved by the ESH coordinator, operations manager and,
the chief safety officer (CSO) consistent with SLAC’s chemical safety and laboratory safety requirements.
(See Section 8.)

Important The use of explosive materials at SLAC in exposed quantities greater than 10 mg of
secondary explosives is limited to those institutions that have a DOE-STD-1212-compliant
program in place.

Allowed Quantities

= Per experiment, a maximum of 25 grams of explosive materials may be exposed for a short period of
time when opening the explosion-proof shipping container to remove up to three grams of material for
an individual sample. Other explosive material(s) associated with the experiment must be stored in an
explosion-proof container.

*  The maximum quantity of all explosive materials allowed at SLAC is 100 grams. This 100-gram limit
includes all experiments running concurrently and all explosive materials in storage at SLAC,
regardless of their locations.

*  The maximum quantity of explosive materials per individual sample to be detonated is limited to less
than three grams.

Locations

An ESSP for each experiment will describe the specific locations where greater than 10 mg of secondary
explosives may be exposed for assembly, test, and experimentation.
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/ Reviews

New experiments will be evaluated by the line organization following a readiness review format, covering
the following elements:

= Staffing/personnel
= Hardware

=  Documentation/procedures

8 SOP Content

For work with exposed quantities greater than 10 mg of secondary explosives, a formal standard operating
procedure (SOP) is required. The SOP must include the following elements:

=  Scope

=  Experimental synopsis

= Names, roles of personnel

= Precautions and limitations
= Sample materials

=  Sample hazards and controls

—  Explosive material(s) must be protected from excessive temperatures, electrical sparks, ignition
sources, etc. In the case of a local or site-wide emergency, all operations with explosives at SLAC
will cease. All explosives must be put into storage if it is safe to do so.

=  Shipping and On-site Storage

—  The responsible person for the explosive material must determine the toxicity, hazardous
properties, and transportation classification of the material using the manufacturer’s safety data
sheet (SDS) or other credible information sources.

—  Procedural steps for shipping and receiving samples to SLAC
—  Procedural steps for shipping and receiving samples to home institution
=  An inventory list of the explosive material

The list will be sent by the line ESH coordinator to the CSO upon receipt of said material. The
inventory list will include the type of explosive material, name of material, volume/weight/quantity of
the material, location of the experiment, storage location of the material, responsible party (with an
alternate), institutional owner of the material, and lot or serial numbers, if applicable. The CSO will
also be notified upon removal of the explosive material from SLAC premises.

=  Sample preparation
=  Experiment preparation
=  Experiment/operation procedure/documents

=  Waste generation and disposal
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9.1

9.2

10

—  All explosive material brought to SLAC for experimental use must be consumed in the experiment
or returned to the users’ home institution upon completion of the experiment. All waste generated
through explosive detonation will be returned to the users’ home institution. For the return of
unconsumed materials, the user must make arrangements for the repackaging of the materials in
the transport containers and for off-site shipping. (See Chapter 52, “Hazardous Materials and
Waste Transportation”,

= Training/qualification (see Section 9)

= Access control

= Details of the experiment and end-station configuration

=  Hazard analysis and what if questions, including a risk matrix
=  Emergency procedures

=  Reference documents

=  Required personal protective equipment (PPE)

Training and Information

User

All users’ who handle or may be exposed to chemicals with explosive properties are required to complete
the following:

=  ESH Course 128, Laboratory Safety Orientation (ESH Course 128) (every 36 months)

Additionally, all users need to be trained on specific hazards and controls of the materials being handled by
their home institution.

Certified Explosive Handler

Each experiment requiring an SOP must have at least one certified explosives handler who has completed
the required explosive safety training at their home institution. Proof of training will be required at the time
of the experiment review.

Notifications

The following are to be notified when explosive materials enter and leave the SLAC site.
=  SLAC site security manager
= SLAC chief safety officer

= SLAC emergency response manager
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=  SLAC fire marshal
=  Cognizant associate laboratory director

=  Cognizant ESH coordinator

11 Coordination

The ESH manager for the directorate conducting an experiment involving explosives (i.e., LCLS or SSRL)
serves as the point of contact between the contractor explosives safety AHJ from the user team’s DOE-
STD-1212 explosives safety program and SLAC ESH program managers and SMEs to

= Resolve technical conflicts between explosives safety requirements and other functional area technical
requirements and ensures the level of protection defined in the ESSP is maintained

= Interact with other safety disciplines supporting explosives operations and activities performed at
SLAC
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12 Related Documents

The following table lists documents related to this program.

Table 1 Related Documents

Document
Title Number Originating Unit URL
ESH Chapters / Programs
Chapter 8, “Electrical Safety” SLAC-I-720- CCAS https://www-
0A29Z-001 group.slac.stanford.edu/esh/hazardous_activit
ies/electricall
Chapter 17, “Hazardous Waste” SLAC-I-720- CWM https://www-
0A297-001 group.slac.stanford.edu/esh/environment/haz
ardous_waste/
Chapter 40, “Chemical Lifecycle SLAC-I-720- CWM https://www-
Management” 0A29Z-001 group.slac.stanford.edu/esh/hazardous_subst
ances/chemmanage/
Chapter 52, “Hazardous Materials and SLAC-I-720- CWM https://www-
Waste Transportation” 0A29Z-001 group.slac.stanford.edu/esh/hazardous subst
ances/hazmattransport/
Chapter 53, “Chemical Safety” SLAC-I-720- CWM https://www-
0A29Z-001 group.slac.stanford.edu/esh/hazardous subst
ances/chemsafety/
Chapter 58, “Laboratory Safety” SLAC-I-720- HSS https://www-
0A297-001 group.slac.stanford.edu/esh/hazardous subst
ances/labsafety/
Other SLAC
ESH Course 128, Laboratory Safety ESH Course HSS https://www-internal.slac.stanford.edu/esh-
Orientation 128 db/training/slaconly/bin/catalog_item.asp?cour
se=128
External Requirements
Title 10, Code of Federal Regulations, 10 CFR 851 United States  https://www.ecfr.gov/current/titie-10/chapter-
“Energy”, Chapter 3, “Department of ~ Appendix A.3 [ll/part-851#Appendix-A-to-Part-851
Energy”’, Part 851, “Worker Safety and
Health Program”, Subpart E,
“Enforcement Process”, Appendix A,
“Worker Safety and Health Functional
Areas”, Section 3, “Explosives Safety”
Department of Energy Standard 1212- DOE-STD-  United States  https://www.standards.doe.gov/standards-
2019, Change Notice 1, “Explosive 1212-2019, Departmentof documents/1200/1212-astd-2019-cn1-2021
Safety” Chg Notice 1 Energy
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