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Executive Summary 1

Executive Summary

hile the vast majority of law

enforcement agencies (99 per-

cent) responding to a recent
Police Executive Research Forum (PERF)
survey indicated that their officers currently
are provided body armor, only about half of
these agencies (59 percent) indicated that
they require their officers to wear body armor
at least some of the time. Also, less than half
of the agencies that mandate that body armor
be worn have a written policy on this issue,
making enforcement of the policy more com-
plex. Most agencies do not issue for everyday
wear body armor that protects against rifle
or armor-piercing bullets, but most agencies
ataminimum use body armor that protects
officers against gmm and .40 caliber bullets.
Overall, these levels of protection offered
to officers have been sufficient against most
handgun threats, but not against threats from
high caliber weapons or rifles. Also, only a
quarter (29 percent) of the agencies surveyed
issue supplementary trauma plates to officers
for added protection for the most vulnerable
part of the body—the torso.

While it is encouraging that almost all
agencies do provide fiscal support/resources
to ensure their officers wear body armor, the
PERF survey found that most agencies donot
have stringent fit and maintenance policies.
Twelve percent of the departments said their
officers are not fitted for body armor, other
than receiving a size that approximates their
body size. Given the importance of fit to the
proper functioning of body armor, as high-
lighted in the National Institute of Justice

(N1J) body armor standards, this percent-
age is of some concern. Related to this issue,
the vast majority of agencies (90 percent)

do not conduct inspections to ensure that
officers’ body armor fits well and/or is main-
tained properly. Of the few agencies that do
conduct these inspections, most frequently,
inspections for fit are conducted only once a
year or less (57 percent). Also, the majority
of law enforcement agencies surveyed (78
percent) do not have a database or automated
record system for abody armor replacement
schedule (e.g., replacement of armor every
five years) and nearly one-quarter of agen-
cies have no policy concerning replacement
of body armor and it’s unclear how often they
actually replace their armor.

The results above are based on a survey
conducted in 2007 with a large, nationally
representative sample of law enforcement
agencies (n=782). These results are impor-
tant because they are the first time a survey
representative of the nation’s local and state
law enforcement agencies was conducted
on policies and practices regarding body
armor. The basicissue addressed by this
survey was whether additional steps could
be taken to improve the safety of our nation’s
law enforcement officers. As outlined in this
report, we believe a number of improvements
can be made in terms of mandatory body
armor wear requirements and more stringent
fit/maintenance policies.

The past couple of years have been
tumultuous in terms of the vast swingin
officer on-duty deaths from record highs in
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2007 to the dramatic drop-off in 2008. The
media has documented this turbulence.
“2007is turning out to be one of the deadliest
years in decades for police,” according to the
National Law Enforcement Officers Memo-
rial Fund (NLEOMF), with officer deaths by
gunshots up 30 percent over the year before,
as of December 14, 2007 (see http://www.
nleomf.org). “These are staggering numbers,”
said Craig Floyd, chief executive officer of the
group, in an interview with the Washington
Times." “We haven’t seen numbers this high
in nearly 30 years. What makes it particularly
disturbing is that we’ve made such great
strides in the last three decades in preventing
firearms deaths among officers. The statistics
are alarming, to say the least.” Police officials
quoted in the Washington Times article and
others news accounts collected by NLEOMF
say the increase in the fatal shootings of
officersis due to the fact that “criminals
increasingly have stronger firepower than
police—and have no qualms with using it.” >
Palm Beach County, Fla. police spokesman
Paul Miller said that “there seems to be a
growing propensity for criminals to shoot at
officers.”3 Following the October 31,2007
shooting of a Philadelphia police officer—
the city’s third shooting of an officer in four
days—Mayor John F. Street said “thereisa
criminal element in this city and around the
country that have completely lost any respect
for authority, and the proliferation of guns in
this city and in cities around the country make
this a very tough job for the Police Depart-
ment.”* Miami Police Chief John F. Timoney
described an emerging “hunter” mentality

among criminals, and blamed the increase
in officer deaths on “a huge increase in the
number of AK-47s on the street.”> Across the
country, law enforcement agencies are acquir-
ing more powerful firearms and ammunition
in an effort to keep pace with the increasing
lethality of criminals’ weapons.®

Without notice, in 2008 a complete
reversal occurred. Based on NLEOMF data,
the number of recorded cases of officers being
killed dropped by 23 percent in 2008 (from
181 homicides of officers to 140). The 2007
number of 181 officers killed represented one
of the highest totals in two decades. How-
ever, the 2008 number of 140 officers killed
represented one of the lowest totals in four
decades. According to Craig Floyd, chief
executive officer of NLEOMTF, as cited in the
NLEOMEF website, “With 181 officers killed
last year, 2007 was a wake-up call for law
enforcement in America. Now, data suggest
that law enforcement executives, officers,
associations and trainers heeded that call in
2008—and our nation’s peace officers were
safer as aresult. Heightened awareness of the
problem has led to greater emphasis on officer
safety training, policies and equipment, all of
which contributed to the dramatic reduction
in fatalities...” Despite the dramatic downturn
there is still much work to be done. Jennifer
Thacker, National President, Concerns of
Police Survivors (C.O.P.S.) was quoted on
the NLEOMF website as saying, “C.O.P.S. is
pleased to see the reduction in officer deaths
for 2008, but we know that for each of the
surviving families and co-workers, their
one officer is one too many. These families,

1 http://www.washingtontimes.com/apps/pbcs.dll/
article?AID=/20071119/NATION/111190027/1002/
NATION

2 Ibid.
3 Ibid.

4 http://www.philly.com/philly/news/20071031_
Alarming_trend__Nationally_and_locally__criminals_
aim_at_police.html

5 http://www.usatoday.com/news/nation/
2007-10-14-copshoot_N.htm?POE=click-refer

6 http://www.time.com/time/nation/article/
0,8599,1666750,00.html
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co-workers and agencies are struggling to
cope with life without their officer and will
need support ...” While many have applauded
the dramatic reduction in fatalities, little is
still known why the rates of officer deaths dra-
matically increased in 2007 and what caused
the rates to decrease.

The turbulent nature of the policing envi-
ronment raises concerns about what can be
done to improve officer safety. The killing of a
law enforcement officer has a terrible impact
not only on the officer’s family and friends,
but on his or her law enforcement agency
and the entire community. In most cases, at
the moment an officer is shot, he or she is
attempting to hold the line between order
and disorder. Thus, the shooting of an officer
isabrutal affront to a community’s sense of
peace. And the officers’ comrades in the law
enforcement agency may feel shaken, as they
ask themselves whether everything that can
be done to protect them is being done and/or
what could we have done better.

Wearing bullet-resistant vests is consid-
ered one of the most effective ways for offi-
cers to protect themselves against the threat
of criminals using a firearm against them.

Yet despite the increased use and undeniable
benefit of body armor in law enforcement,
systematic research and data on law enforce-
ment agencies’ policies and practices regard-
ing body armor and their influence on officer
practices and safety outcomes is severely
lacking. In order to address this shortcoming,
the U.S. Department of Justice (DOJ), Bureau
of Justice Assistance (BJA), asked PERF to
conduct a national survey exploring local law
enforcement agencies’ policies and practices
regarding body armor/bullet-resistant vest
use.

The development of body armor has its
origins in the search by military organiza-
tions for ways to protect soldiers during
World Wars I and I, and even in crude devices
developed during the Civil War and earlier.

Executive Summary 3

The 1960s saw the development of bullet-
resistant synthetic fibers that would eventu-
ally allow for concealable soft armor, but it
was not until the 1970s that one of the most
significant achievements in the development
of body armor occurred: the invention of
DuPont’s Kevlar ballistic fabric that would
allow for armor suitable for law enforcement
use. Ballistic vests are now considered critical
to officer safety and are widely used by law
enforcement agencies across the country.
Body armor currently provides high levels of
protection, particularly in hazardous situa-
tions that specifically require ballistic protec-
tion. Additionally, law enforcement ballistic
vest use is now supported by a thriving manu-
facture and supply industry.

However, there remain ongoing debates
regarding whether law enforcement agen-
cies should require officers to wear body
armor—especially when warm weather can
make it uncomfortable. In addition to poli-
cies on promoting or mandating the wear-
ing of vests, other issues include efforts to
improve vest standards, and concerns about
vest maintenance requirements. Extensive
funding and research continues to go into
the development of the most lightweight,
cost-effective, concealable, and protective
product. The issues surrounding body armor,
particularly those focusing on standards, were
brought to the forefront most recently with
the failures of Zylon®-based body armor in
2003. The Department of Justice (DOJ) has
continued to promote the development of
upgraded standards, as well as to promote the
use of body armor by law enforcement agen-
cies, through its Bulletproof Vest Partnership
Program.

The purpose of this study is to add to
the understanding of body armor policies
and practices among U.S. law enforcement
agencies. This BJA Body Armor Surveyis the
second phase of alarge-scale project regard-
ing body armor and officer safety. Phase One
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was conducted in 2005 by PERF and focused
solely on the use of Zylon®-based body armor
by the 100 largest law enforcement agen-
ciesin the United States. This second study,
Phase Two, collected additional data on the
use of body armor from a large, nationally
representative sample of law enforcement
agencies. We designed our research to inform
and assist law enforcement in the develop-
ment of policies and programs to improve the
safety of officers across the nation. The BJA
Body Armor Survey gathered data from 782
law enforcement agencies across the United
States on policies and practices regarding
body armor. Specifically, we collected data on
policies regarding the wearing of body armor,
whether officers are provided with armor or
must purchase it themselves, the types of
body armor used, fitting and maintenance of
armor, as well as data on outcomes of use and
officer safety.

The results of the survey revealed that
officers across the country wear body armor
when on duty, and while it is not a require-
ment of most agencies, almost all agencies
do provide resources to ensure their officers
wear body armor. As a result of these policies,
officers are more likely to be wearing body
armor while assaulted in the line of duty, and
the number of officer deathsis lower than it
otherwise would be. On the other hand, while
most agencies do encourage the wearing of
body armor, most do not have stringent fit and
maintenance policies. And in fact, agencies’
maintenance of body armor is limited, and
most do not conduct inspections of armor to
ensure proper fit and maintenance.

Given the turbulent nature of the policing
environment and dramatic variation over the
past couple of years in the number of officers
killed in the line of duty, there may soon be
aneed for a nationwide effort to encourage
agencies to revisit their body armor wear poli-
cies to increase their comprehensiveness and
stringency.



Introduction

hile the use of body armor in law

enforcement is both widespread

and clearly recognized as criti-
cal to officer safety, very little independent
research data has been collected about
agency-wide policies and practices regard-
ing body armor.” Furthermore, there is very
little systematic data about the types of body
armor that police agencies typically use, how
officers are fitted for body armor, officers’
and agencies’ maintenance practices to care
for their body armor, and how these practices
impact officer safety. Below is areview of the
existing literature on the following topics:
the historical development of body armor;
the benefits of body armor use for officers;
and the research that has been done on body
armor use and practices by law enforcement
agencies nationwide.

Introduction 5

7 Body armor is sometimes referred to as a “bulletproof
vest.” However, such terminology is not entirely accu-
rate. Bullets of certain sizes and composition, fired at
sufficient velocity, may be able to penetrate body armor,
depending on the stitching, weave and thickness of the
armor. Bullets do not bounce off armor; rather, the lay-
ers spread the impact over a greater area of the body,

dispersing the round of penetrating power. In addition to
the layering of the fabric, the weave and stitching play

a significant role in transferring impact across the entire
protective panel. Armor can also deform a bullet’s shape,
which further contributes to making the round less likely
to penetrate the tough layers.
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Review of Relevant Literature

Historical Development of
Body Armor: Use, Policies, and
Practices in Law Enforcement

This section explores the development of
body armor from the earliest forms, to the
various military developments—particularly
through the world wars, the Korean and Viet-
nam conflicts—to the discovery of synthetic
fibers that led to the modern iteration of body
armor and the developments and testing that
led to the armor standards in existence today.

Earliest forms of body armor

Throughout history, humans have used an
ever-advancing range of clothing and materi-
als to protect themselves from injury dur-
ing combat or other hazardous situations.
Recorded history provides many examples of
such advancements in personal protection
technology, including the use of animal skins,
leather vests, wooden shields, metal shields,
helmets, and chain-mail vests. With the
advent of the firearm (c.1200 A.D.), however,
these types of protection were rendered inef-
fective (Chase, 2003). At that time, the only
real protections against firearms were man-
made barriers, such as stone or masonry walls,
or natural barriers, such as rocks and ditches.
The U.S. military interest in “bulletproof
vests” was initially very limited. The first
bulletproof vests—in the form of protec-
tive shields and breastplates—were used by
Union soldiers during the Civil War. However,

they were not military-issued, but rather
were developed by independent parties and
bought from peddlers (www.Globalsecurity.
org). These forms of protection consisted of
castiron plates; because they were extremely
heavy, their use was eventually discontinued.
One of the first recorded instances of the
use of soft armor was by the medieval Japa-
nese, who used armor manufactured from
silk (National Institute of Justice, 2001). It
was not until the late 19th century that the
first use of soft body armor in the United
States was recorded (National Institute of
Justice, 2001). At that time the military began
exploring body armor use and specifically the
possibility of using soft armor silk. However,
these garments tended to be effective only
against low-velocity bullets and did not offer
much protection against the new generation
of handgun ammunition being introduced
at that time (National Institute of Justice,
2001). Various forms of protective devices
were developed by the U.S. military and were
first used in combat in World War I, but their
weight severely restricted their use. The Brit-
ish focused on developing nonmetallic bal-
listic material for protection, but these turned
out to be very costly and difficult to produce
(National Institute of Justice, 2001).
Historical information is also available
from the U.S. Patent and Trademark Office,
which has records dating back to 1919 for
various designs of bullet-resistant garments.
Here, one of the first documented uses by
officers was in 1932 by the D.C. Metropolitan
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Police.? Overall, however, none of these
designs proved entirely effective or feasible
for law enforcement use (U.S. Department of
Justice, 2001).

Military developments of body armor

The next generation of ballistic vests was
researched and issued by the U.S. military
during World War II. Constructed of bal-
listic nylon with steel plates sewn into cloth
and commonly known as the “flak jacket,”
these vests provided protection primarily
from munitions fragments, as opposed to
bullets (U.S. Department of Justice, 2001).
They were issued to the Army CORPS in 1942.
These vests had been adapted from vests
developed by the British Royal Air Force
(www. Globalsecurity.org). While these vests
were helpful to air crews in reducing injuries
during World War II, the U.S. military con-
tinued investigation into the development
of armor for ground troops. Most were too
heavy and restrictive. The military contin-
ued to work on the development of new
vests, for example, the Doron fibrous glass
fabric and the M12 nylon and aluminum vest
(www.globalsecurity.org). The Korean War
saw vests reintroduced to troops in the field,
using both the aluminum plate vests and
newer all-nylon vests. Research continued
during the Vietnam War to make flak jackets
lighter (www.globalsecurity.org).

Modern body armor

In the late 1960s, new fibers were discovered
that made today’s modern generation of
concealable body armor possible. New mate-
rials that could be woven into lightweight
fabric were identified, allowing for significant

Review of Relevant Literature 7

achievements in body armor, the most nota-
ble of which was DuPont’s Kevlar® ballistic
fabric. Kevlar® was originally developed for
use in radial tires, and was adapted for body
armor by packing fibrous layers together. The
material worked by deforming the bullet and
spreadingits energy as it hit the body armor.
With a doubling of officer deaths in the
mid-1960s to early 1970s, the National Insti-
tute of Law Enforcement and Criminal Justice
(the predecessor of the National Institute of
Justice) responded with a research program
to explore the development of lightweight
body armor for daily use by officers (Justice
Technology Information Network, 2005;
www.globalsecurity.org). At the same time,
the National Bureau of Standards (now
known as the National Institute of Standards
and Technology) developed performance
standards defining the requirements for
police ballistic-resistant body armor. The U.S.
Army’s Edgewood Arsenal, Aberdeen Prov-
ing Grounds, and Natick Laboratories were
also significant contributors to the develop-
ment of body armor during this time. The
period from 1971 to 1976 saw a large and highly
specialized team effort by private entities
and government agencies in this body armor
research and development program.
Ongoing testing of body armor lasted
several years throughout the early 1970s,
with complex testing procedures to ensure
protection against the most common types
of bullets faced by officers (.38 special, .22
longrifle, as well as gmm, .45 and .32 cali-
ber) (www.globalsecurity.org). The Army’s
Edgewood Arsenal researchers also tested
environmental factors that could potentially
affect vest performance and degradation,
such as sunlight and detergents (N1J, 2001).

8 The Chicago City Council minutes from 1899 show a
record of an ordinance considered in 1899 that directed

the city to purchase several “bullet proof garments” for
every police station in the city’s Police Department.
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Extensive and complex medical testing on
animals, cadavers, and clay/gelatin also was
conducted, to determine the possible effects
on the body when a bullet is stopped by the
armor (NIJ,2001). Early in the development
of body armor, researchers found that even
ifaround does not penetrate the vest and hit
flesh, it could still kill by causing blunt-force
trauma. One study determined that 44 mil-
limeters was the depth of blunt force trauma a
human body could sustain without fatality.

Final testing in 1975, with a release of
more than 5,000 garments to 15 urban police
departments, involved monitoring the wear-
ability of body armor, the degree of comfort
and mobility over long wear, psychological
effects, and overall effectiveness (N1J, 2001).
The first documented instance of this release
of vests saving a officer’s life occurred in 1975,
when a Seattle police officer who was shot
over the heart was saved by Kevlar® body
armor.® There were 18 subsequent incidents
that successfully protected officers in the one-
year demonstration period of the vest (N1J,
2001).

The early Kevlar® body armor was bulky
and heavy. Since then, extensive fund-
ing, research, and development have been
expended on developing a product that s
cost-effective, lightweight, suitable for daily
use, concealable, and, most importantly,
effective. Over the past 25 years, the use of
body armor has become commonplace in law
enforcement. The National Law Enforcement
and Corrections Technology Center has seen
asharp increase in submissions of new body
armor models by manufacturers worldwide.
Likewise, NIJ’s standard for body armor
has become the benchmark for effective-
ness in body armor worldwide. Additionally,

developments in body armor have led to
specific models that are puncture—and
stab-resistant. In 1994, the U.S. Department
of Justice and U.S. Department of Defense
entered into a cooperative agreement to
develop technologies jointly in recognition of
the fact that the military and law enforcement
often perform similar functions. This history
of collaboration, formalized through the 1994
agreement, goes back to the 1960s develop-
ment of body armor technology as mentioned
previously. This new joint technology pro-
gram aims for the ongoing improvement in
personal body armor. This program managed
the development of vests with titanium or
ceramic inserts that provide both handgun
and rifle protection and are concealable and
relatively lightweight. The insert areas of
these vests offer protection against armor
piercing bullets, as well.

To date there are more than 8o body
armor manufacturers that have chosen to
participate in the NIJ’s voluntary compliance
testing program (Tompkins, 2006). One of
the most common bullet resistant fabrics is
DuPont’s Kevlar® fiber (Kevlar 29). DuPont
has since released several additional genera-
tions of materials with increased protection.
Other common names in ballistic-resistant
materials are Honeywell’s Spectra®, Twaron
Product’s Twaron®, and Toyobo’s Zylon®
(Justice Technology Information Network,
2005).

Body armor technology continues to
change and improve. For instance, manufac-
turers once used almost exclusively a single
type of fiber in constructing concealable body
armor (U.S. Department of Justice, 2001).
Today, at least five different types of fiber
are used to manufacture ballistic-resistant

9 The first recorded instance of a vest saving an U.S.
law enforcement officer’s life was that of a Detroit police

officer in 1973 who was wearing a concealable ballistic
vest (NIJ, 2001).



fabric, each of which is available in a variety of
woven and nonwoven fabrics and panels (U.S.
Department of Justice, 2001). The ballistic
protection properties differ among materials,
and often two or more types of fabrics or com-
posites are used in combination to manufac-
ture avest (U.S. Department of Justice, 2001).

Technological advances in body armor
now offer various levels of protection against
the range of ballistic threats. In addition,
newer models can be worn as a concealable
undergarment or can be incorporated into
auniform shirt, vest, coat, or other type of
outer garment. These newer models can also
be worn over a uniform (such as armor worn
by special tactical teams). These same models
provide a range of coverage (e.g., some armor
panels cover the front and back of the torso,
while others also wrap around the sides).
Further, ballistic panels can be removed from
the carrier on some models so the carrier can
be washed (U.S. Department of Justice, 2001).
Vests that are concealable have become more
important in policing with the increased focus
on police and community interaction, while
maintaining officer safety. Concealable vests
allow officers to appear more approachable
and blend in as opposed to outer-wear vests
which appear more militaristic and can often
add alevel of intimidation to the appearance
of police. As policing moves away from the
more militaristic approaches to community
policing styles, appearance and approachabil-
ity becomes more important—this includes
the use of concealable body armor.

Review of Relevant Literature 9

Body Armor Current
Ratings and Standards

To aid the law enforcement community, NIJ
(2001) developed a rating system for body
armor according to its protection power in
terms of bullet types, bullet mass, and mini-
mum velocity impact (see table below). In
September 2000, N1J released NIJ Standard
o101.04—the first revision after 13 years,
which took into account the new threats faced
by officers (for example, automatic weapons
as opposed to revolvers) and new manu-
facturing and design capabilities. Standard
0101.04 establishes six formal armor classi-
fication types (Types I, II-A, II, III-A, III, and
IV). The standards ensure that each armor
type will provide a clearly defined minimum
level of protection. This includes require-
ments on the quality of workmanship, maxi-
mum allowable deformation of clay backing
material during testing, adequate protection
when exposed to moisture, and resistance to
penetration of angle shots (N1J, 2001).
Exhibit 1 below provides a summary of
the NIJ rating for each of six body armor
types (N1J,2001).*° In short, Types I, II-A,
I, and I1I-A armor are required to prevent
penetration from the impact of six bullets
at specified velocities and locations for two
types of ammunition. For two of the impacts
in each six-shot sequence, the vest must be
able to withstand a shot at a 30-degree angle.
Type III armor requirements are identical
to those above, except that only one type
of ammunition is specified, and all six test
rounds are fired perpendicular to the surface
of the armor. Type IV armor is also required to
thwart penetration from ammunition that is
designed to pierce armor.

10 The 2001 rating system was used for the purposes
of our study. However, recently NIJ issued a new set
of standards (Ballistic Resistance of Body Armor, NI/
Standard-0101.06, July 2008). Personal body armor

covered by this new 2008 standard classifies body armor
into five (instead of six) types (II-A, II, l-A, 11l IV) by
level of ballistic performance.
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Exhibit 1. NIJ ratings of body armor

Armor Bullet Minimum

type Bullet weight velocity Description

Typel .22 long rifle lead round | 2.6g 1080 ft/s Light, minimal level
nose (LRL RN) 6.2 1055 ft/s required for all on-duty
380 ACP full metal officers
jacketed round nose
(FMJ RN)

Type lI-A 9mm FMJ RN) 8.0g 1120 ft/s Suited for full-time use
40 S&W caliber FM] | 11.7g 1055ft/s | by law enforcement
Protects against Type |
threats

Typelll 9mm FMJ RN 8.0g 1175 ft/s For full-time wear;
.357 Magnum jacketed | 10.2g 1400 ft/s heavier and more bulky
soft point (JSP)
Protects against Type |
and Type II-A threats

Type llI-A 9mm FMJ RN 8.0g 1400 ft/s Highest level of
.44 Magnum Jacketed 15.6g 1400 ft/s protection available
hollow point (JHP) for concealable wear.

Suitable for routine

Protects against most wear; however, hot-
handgun threats, Type |, weather climates affect
II-A and Il threats comfort level

Type lll 7.62mm FM] (military 9.6g 2750 ft/s Intended for

(rifles) designation M80) tactical situations,
Protects against Type | €8 barrlca'de
through IlI-A threats confrontations

Type IV .30 caliber armor 10.8g 2850 ft/s Highest level of

(armor piercing
rifles)

piercing (AP) bullets
(Military designation
M2 AP)

Provides single hit
protection against
Type | through Il
threats

protection currently
available; for use in
tactical situations




Critical Issues in
Effectiveness of Body Armor

Questions about the effectiveness of body
armor, as well as the physical and environ-
mental influences exerted on armor, were
raised following the failure of a Zylon®-based
body armor vest worn by a Forest Hills, Penn-
sylvania officer who was seriously injured

in 2003. The Zylon® in the vest was found to
degrade and thereby weaken when repeatedly
exposed to heat and humidity combined with
perspiration. While all fibers will degrade to
some degree over time (hence the need for
armor replacement after some time), the
extent of the degradation and subsequent fail-
ure in the Zylon®-based vest was unexpected.
Inresponse, DOJ announced the Body Armor
Safety Initiative in 2003 to examine Zylon®-
containing vests as well as to review the
testing process for vests. The Office of Law
Enforcement Standards conducted exten-
sive research into the cause of the failure,
with additional testing and research into the
effects of aging on the ballistic performance
of armor. Prior to this failure, NIJ’s standards
(Body Armor Standard 0101.04) had not
initially included standardized test protocols
that subject body armor to artificial aging
conditions (N1J, 2001). N1J then introduced
the NIJ 2005 Interim Requirements for Bullet-
Resistant Body Armor followed by a draft of the
new updated 2006 standards that adds new,
highlyrigorous levels of threat at the testing
level in order to maintain safety measures.
Some of the updated changes for the 2006
NIJ standards include:

e Standardized projectiles to include
narrower ballistics

e Increased potential threatlevel
(e.g.,achange in round threats; required
submersion rather than shower testing
for wet conditions)

e Increased test sample quantities
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o Increased labeling and workmanship
requirements

e Added anew statistical method that will
play arole in the pass/fail criteria of 2006
models

e Reduced shot-to-edge distance
e Require testing of multiple armor sizes

e Retooled perforation backface signature
requirements

e Improved ballistic limit testing

e Created new level of environmental
conditioning to mimic field use
(e.g., humidity and rough handling)

These improved standards ensure the
ability to anticipate the degree of distress
body armor will have after five or six years of
use, and augment safety standards accord-
ingly (www.policeone.com).

The Benefits of Lightweight
Body Armor Use for Officers

For more than two decades, lightweight

body armor has been made widely available
tolaw enforcement personnel and, to date,
more than 3,000 lives reportedly have been
saved by the use of this personal body armor
(National Law Enforcement and Corrections
Technology Center, 2006; N1J 2001). The
International Association of Chiefs of Police
(IACP)/DuPont Kevlar Survivors’ Club® com-
memorated the 3,000th body armor “save”

in March 2006 (IACP/DuPont Kevlar Survi-
vors’ Club®). Lightweight body armor used
by law enforcement personnel is recognized
as playing a major role in saving officers from
death or serious injury. The Federal Bureau of
Investigation (FBI) concluded that the risk of
sustaining a fatal injury for officers who do not
routinely wear body armor is 14 times greater
than those who do (FBI Uniform Crime
Reports: Officers Killed and Assaulted, 1994).
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Since the FBI began reporting data in the
1970s, through its Law Enforcement Officers
Killed and Assaulted (LEOKA) reports, the
number of officers feloniouslykilled in the
line of duty decreased from more than 9o in
the years preceding 1983 toalow of 42in 1999,
adecline which could be partly attributable to
the increased use of body armor (Fridell and
Pate, 2001). Wearing body armor is clearly
critical to officer safety in law enforcement
work, according to the available statistics.
Between 1973 and 2001, a total of 2,500
“saves” were attributed to the use of body
armor, 58 percent of which were connected
with felonious assaults (40 percent of which
were felonious firearm assaults and 12 percent
cutting/slashing assaults), and 42 percent
with accidents (for example, car accidents,
where body armor often helps absorb the
force of impact and protects accident victims’
internal organs). Body armor clearly offers
non-ballistic protection, as well. While there
is specific body armor that offers protection
against stabbing and knives, the current surge
of body armor development focuses mostly
on protection against firearms (N1J, 2001).
Since the 1970s, the Federal Bureau of Inves-
tigation’s Uniform Crime Reports (UCR) and
LEOKA database have continued to provide
evidence that the most common threat faced
by officersis firearm assaults. From 1985 to
1996, 840 officers were feloniously killed in
the line of duty." Of these, 769 (91.5 percent)
were killed with firearms—605 (72 percent)
by handguns, 114 (13.6 percent) by rifles, and
50 (6 percent) by shotguns. The other 71 offi-
cers (8.5 percent) were killed with other types
of weapons. Of the 605 deaths from handguns,
omm handguns or lesser handguns were used

in 500 (82.6 percent) of the cases. Lightweight
body armor is most typically designed to offer
protection against these types of handguns.

More recently, the importance of body
armor use has again ascended to the forefront
for police agencies nationwide. Along with the
increase in firearm use and violence nation-
wide (FBI 2006 UCR data), there hasbeen an
upward swing in 2007 in the number of offi-
cers killed in the line of duty. In 2007, there
were 68 officers fatally shot, an increase of
over 30 percent from the same period in 2006
(National Law Enforcement Memorial Fund).
With an increase in violence and reports by
police chiefs of a greater disregard for author-
ity and the police, the need for officers to use
body armor is perhaps even more critical. The
National Law Enforcement Officers Memorial
Fund has reported that over the past decade,
43 percent of the 1,631 officers who died of
any cause in the line of duty were not wearing
body armor. The National Law Enforcement
Officers Memorial Fund data for 2006 indi-
cates that 43 percent of all the officers killed
(whether assaulted or in accidents) in 2006
were not wearing body armor. Statistics for
officers feloniously killed for 2006 show that,
of the 48 officers who were feloniously killed
in the line of duty, 46 were killed by fire-
arms—35 with handguns, 8 with rifles, 2 with
shotguns, and 1 with an unknown firearm.
Twenty-two of these officers were not wear-
ing body armor (McGinn, 2007).

Since the late 1980s, there has been a
strong push to educate officers and agencies
on the benefits of wearing body armor and to
develop policies and practices that increase
the wearing of armor."* In 1987, the IACP/
DuPont Kevlar Survivors’ Club® was formed

11 From 1996 to 2005, 575 officers were feloniously
killed, 68.5 percent by hand guns.

12 A study by DuPont done in 1987 (as reported in
U.S. Department of Justice, 2001) found that while
most law enforcement officers recognized the dangers
of their jobs and 65 percent of those surveyed owned

body armor, only 15 to 20 percent actually used it.
The reasons given for not wearing body armor ranged
from legitimate concerns such as comfort and weight,
to misconceptions about an officer’s ability to survive
blunt trauma caused by a bullet that has been stopped
by a vest.



with an objective of decreasing officer deaths
and disabilities by encouraging the wearing
of body armor. In 1999, the Department of
Justice began the Bulletproof Vest Partner-
ship (BVP) Program to provide funding to
state and local law enforcement agencies for
the purchase or replacement of vests. Since
1999, more than 11,900 jurisdictions have
participated in the DOJ BVP Program, with
$173 million in federal funds committed to
support the purchase of an estimated 450,000
vests (see www.ojp.usdoj.gov/bvpbasi/ ). The
IACP has produced publications that provide
information about, and encourage the use of,
body armor among law enforcement agencies.
In 1999, the IACP passed a resolution recom-
mending that all police executives communi-
cate the importance of wearing body armor
and that all law enforcement agencies take
steps toward the proper fitting of body armor,
adopting a wear policy for all on-duty field
and investigative personnel, and conducting
periodic inspections to ensure that the armor
fits properly and is in good c