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FOREWORD

The U.S. Department of Homeland Security (DHS) established the System Assessment and
Validation for Emergency Responders (SAVER) Program to assist emergency responders
making procurement decisions. Located within the Science and Technology Directorate (S&T)
of DHS, the SAVER Program conducts objective assessments and validations on commercially
available equipment and systems, and develops knowledge products that provide relevant
equipment information to the emergency responder community. The SAVER Program mission
includes:

e Conducting impartial, practitioner-relevant, operationally oriented assessments and
validations of emergency responder equipment; and

¢ Providing information, in the form of knowledge products, that enables
decision-makers and responders to better select, procure, use, and maintain emergency
response equipment.

SAVER Program knowledge products provide information on equipment that falls under the
categories listed in the DHS Authorized Equipment List (AEL), focusing primarily on two main
questions for the responder community: “What equipment is available?”” and “How does it
perform?” These knowledge products are shared nationally with the responder community,
providing a life- and cost-saving asset to DHS, as well as to Federal, state, and local responders.

The SAVER Program is supported by a network of Technical Agents who perform assessment
and validation activities. As a SAVER Program Technical Agent, the U.S. Army Natick Soldier
Research, Development, and Engineering Center (NSRDEC) has been tasked to provide
expertise and analysis on key subject areas, including personal protective equipment (PPE), rapid
deployment shelters, and shelf stable food, among others. In support of this tasking, NSRDEC
prepared a technology guide on explosive protection technologies, which fall under the AEL
reference number 02EX-02-TLEX, Tools, Explosive, Suppression, Deflection, Protection.

Visit the SAVER website on First Responder.gov (http://www firstresponder.gov/SAVER) for
more information on the SAVER Program or to view additional reports on explosive protection
or other technologies.
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EXECUTIVE SUMMARY

Depending on the emergency event at hand, different emergency responder agencies may be first
at the scene. Many times the cause of the incident is not known immediately and the emergency
responder may have little, if any, information. Furthermore, emergency responders do not
usually wear specialized clothing or bring specialized equipment needed to perform operations in
an unknown threat environment. If an explosive device is present, emergency responders may be
injured because their normal personal protective equipment (PPE) lacks explosive protection.
Therefore, selection of equipment for explosive threat protection requires emergency responders
to be aware of the capability of the protective products, any improvements made to these
protective products over time, and areas where emerging technologies may be considered.

This SAVER Technology Guide offers insight into available resources to assist in the technology
selection process and review of individual protection. Specifically, this guide outlines
technologies and products that protect against the harmful effects of the blast overpressure and/or
flying fragmentation caused by explosive devices. The focus is on body-worn PPE, emplaced
mitigating equipment (e.g., flexible and/or inflatable barriers, and/or electronic explosive defeat
devices), and emerging explosive protection technologies (e.g., materials and textiles). This
guide does not include armored emergency response vehicles or explosive ordnance disposal
(EOD) responder-specific equipment, such as bomb suits, robots, or other specialized equipment.

Emergency responders need to consider their agency and individual needs when assessing
individual blast overpressure and fragmentation protection.

v
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1.  INTRODUCTION

This SAVER technology guide outlines technologies and products that protect against the
harmful effects of the blast overpressure and/or fragmentation caused by explosive devices. The
focus is on body-worn personal protective equipment (PPE), emplaced mitigating equipment
(e.g., flexible and/or inflatable barriers and/or electronic explosive defeat devices), and emerging
explosive protection technologies (e.g., materials and textiles). This guide does not include
armored emergency response vehicles or explosive ordnance disposal (EOD) responder-specific
equipment, such as bomb suits and other specialized equipment.

Explosive devices cause damage through three main mechanisms: blast overpressure,
fragmentation, and thermal. Fragmentation is by far the most lethal because fragments can travel
great distances and easily inflict serious injury to humans. The blast overpressure affects a more
limited range than fragmentation. Thermal is another potential injury mechanism from
explosives; however, it is not addressed in this guide.

Since large-scale events such as the 1995 bombing of the Oklahoma City Alfred P. Murrah
Federal building and the September 11, 2001, terrorist attacks, the number of PPE and other tools
associated with blast overpressure and fragmentation protection available to emergency
responders has increased significantly. Emergency responders need items that protect vital
organs, do not restrict movement, are synergistic with job function, and do not require extensive
maintenance and training. This guide provides information for emergency responders to
consider when assessing their individual blast overpressure and fragmentation protection needs.
It is not intended to be a collection of all types of blast overpressure and fragmentation protection
items available.

2. BACKGROUND

Research and other efforts to support information gathering for this guide included interviews
with ballistic and explosive subject matter experts, Requests for Information (RFIs) posted on the
Federal Business Opportunities website (Appendix A), and Internet research. Furthermore,
extensive interviews were conducted with multiple emergency responders, including EOD and
non-EOD (e.g., hazardous material [HazMat], Special Weapons and Tactics [SWAT], other law
enforcement, firefighters, and emergency medical services [EMS] personnel) (Appendix B).

The following sections focus on explosive threats, mechanisms of explosive injury, and
standards and regulations.

21 Explosive Threats

The use of explosive devices such as those in the 2013 Boston Marathon is unfortunately a real
and credible threat that must be addressed. Regardless of the explosive’s design or size, it is
intended to injure through blast overpressure and/or fragmentation effects. These devices range
in size from mere ounces to thousands of pounds of explosive material. Improvised explosive
device (IED) design and construction has many variables. Therefore, these bombs could be
carried in backpacks, briefcases, gym bags, or simply prepositioned (e.g., parked) to conceal the
threat. In addition, the possibility of using multiple IEDs designed to attack emergency
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Additional protection for the neck can be added to the helmet. Collars, also known as nape
protection, can provide variable levels of protection from blunt impact to ballistic protection.
These items typically attach to the base of the helmet and drape around the sides and back of the
neck. Because of the changing threats, it is becoming necessary to protect an individual’s face,
neck, extremities, and other areas. Weight and mobility continue to be a driving factor.
However, the increased availability of helmet attachments or neck protection accessories
provides a wider range of head area coverage options. The SAVER Law Enforcement Tactical
Protective Helmets Market Survey Report, June 2008, provides a survey of available products
(http://www firstresponder.gov/SAVER).

3.1.1.2 Eye Protection

Safety goggles, spectacles, or face shields can provide the wearer protection from a variety of
hazards such as ballistic impact, fluid splash, or sunlight. Both spectacles and goggles can be
produced to protect from standard impact hazards per American National Standards Institute
(ANSI) Z87.1 and/or provide enhanced ballistic protection per military standards. The state of
the art in military ballistic goggle design is lightweight, low-profile goggles for use with night
vision equipment. In addition to stand alone eye protection, face shields may be integrated into a
helmet to provide both eye and face protection from ballistic threats.

In general, eyewear is too lightweight to provide significant eye and head coverage for blast
overpressure mitigation. Face shields that are integrated onto a helmet can provide a level of
blast overpressure mitigation to the head and face. Generally, more mitigation of blast
overpressure is provided as the materials are heavier, cover the face, and retain a streamlined,
aerodynamic, profile. Only limited testing of the blast overpressure protection of lightweight
face shields has been performed.

Feedback from law enforcement and emergency responders identified comfort and aesthetics as
important considerations when wearing protective eyewear in normal response situations. The
types and styles have changed, but the core technologies and equipment functions are consistent.
Advances in protective eyewear offer increased performance, which may increase the probability
of responders using protective eyewear on a regular basis. The SAVER Eye Protection (Tactical
Goggles) Market Survey Report, April 2008, provides a survey of available products

(http://www. firstresponder.gov/SAVER).

3.1.1.3 Ear Protection

Ear muffs and ear plugs are devices that are made from sound deadening material, usually
acoustic foam, which protects the ears from excessive noise and pressure that can cause harm to
the inner ear. These devices can be used individually, or for extra noise attenuation, they can be
used together to provide maximum protection. Some ear muffs utilize active sound protection
also known as electronic protection. These electronic ear muffs use external microphones and
internal speakers allowing communication between users while attenuating louder sounds and;
therefore providing protection from blast overpressure. Ear muffs are also available to attach
directly to helmets. Electronic ear plugs used by the military are finding their way into law
enforcement to provide protection from impulse and continuous loud noises while enabling
natural hearing or amplified sounds for situational awareness.



http://www.firstresponder.gov/SAVER
http://www.firstresponder.gov/SAVER



https://justnet.org/other/ballistic_cpl.html
http://www.firstresponder.gov/SAVER
http://www.firstresponder.gov/SAVER
http://www.firstresponder.gov/SAVER









http://www.advancedfabrictechnologies.org/
mailto:info@advancedfabrictechnologies.org
http://www.bahia21.com/
http://www.blackhawk.com/
mailto:gs@blackhawk.com



http://www.blastgardintl.com/
mailto:info@blastgardintl.com
http://www.bzsinc.com/
mailto:jmiller@bzsinc.com
http://www.esseyepro.com/
mailto:csinfo@esseypro.com
http://highcomsecurity.com/
mailto:sales@highcomsecurity.com
http://www.kirintec.com/
mailto:sales@kirintec.com
http://www.maxpropolice.com/
mailto:mpsales@maxproarmor.com
http://www.mistralgroup.com/
mailto:securitysales@mistralgroup.com



http://www.peltormilitary.com/
mailto:sales@sirchie.com
http://www.protechtactical.com/
https://www.qinetiq-na.com/
mailto:vendorsandpartners@qinetiq-na.com
http://www.revisionmilitary.com/
http://www.rothco.com/
mailto:info@rothco.com
http://www.tripwireops.org/
mailto:explosive@tripwireops.org
http://www.unitedshield.com/
mailto:pjbanducci@charter.net



http://www.wileyx.com/







Explosive Protection Technology Guide

to NSRDEC and are encouraged to submit the following information:
Manufacturer

Product Name (and product graphics, if available)

Product Description:

Deployment Format (e.g. womn, detached shield, blanket'wrap, etc)

Features (e.g. weight, dimensicns, time to deploy, time to dismantie, etc.)
Applications/Uses

Suppression format (e.g. protects against blast, fragmentation, both?,
electronic prevention?, etc.)

Operating Requirements (i.e. resource or additional component needs - such
as waterfoam/ power! other?)

Performance certification (e.g. level of protection?)

Pricing

Awailability (.e. is the product commercially available, in production, in product
test and evaluation phases, under researchiemerging?)

Contact Information - include company name, address, website URL, email
address, and phone number for interested parties

Wiite-up submissions shall not exceed 10 pages in length and graphics are
encouraged and do not count against the 10 page limit. Propristary
information must be labeled as such and will not be disclosed outside of the
US Government. Mothing shall be construed herein or through the RF1
process to commit or obligate the Govemment to further action as a result of
this RFI. Firms rezponding to this RFI shall bear all risk and expense of any
resources used to provide the requested information, and all information
submitted in response to this request shall become the property of the US
Government, and will not be retumned to the submitter. Responses shall be
submitted by § DECEMBER 2013 and shall be sent via email to
david.j.audet2_civi@mail. mil or by regular mail to US Amy RDECOM,
NSRDEC, TSPID (ATTN: David Audet), Kansas Street, Natick, MA, 01760.
DO NOT CONTACT THE CONTRACTING OFFICE.

Contracting Office Address:
ACC-APG - Nafick (SPS), ATTM: AMSRD-ACC-N, Matick Coniracting Division
(R and BaseCOPS), Building 1, Kansas Street, Natick, MA 01760-5011

Place of Performance:

ACC-APG - Nafick {SPS) ATTN: AMSRD-ACC-N, Matick Confracting Division
(R and BaseOPS), Building 1, Kansas Street Natick MA

01760-5011

us

Point of Contact(s):
Darlene Rideout, (508) 233-6134

ACC-APG - Nalick {SPS)

A-2
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