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Health Hazard Assessment Program Strategy

he individual soldier is the single most important element in the performance of our Army. Unfortunately,
history is replete with examples of weapon systems and other materiels that were developed without
consideration of their impact on the soldier’s health and performance.

The U.S. Army has established the Heath Hazard Assessment Program to eliminate or control health
hazards in the life-cycle management of weapons, munitions, equipment, clothing, training devices, other
materiel, and information systems and to integrate human performance criteria into these areas. The
Army’s effort to eliminate health hazards from materiel systems links the Health Hazard Assessment
Program with Army warfighting capabilities and performance. The Health Hazard Assessment Program
supports the four elements of combat power: maneuver, firepower, protection, and leadership. It also sup-
ports the entire breadth and diversity of the Army technology base.

The Health Hazard Assessment Program is an integrated effort that supports mission needs, concept
analyses, research, development, testing, evaluation, production, procurement, training, use, storage, sys-
tem maintenance, transportation, demilitarization, and disposal issues throughout the life cycle of a system.
Its specific objectives are to

* preserve and protect the health of individual soldiers,

* enhance soldier performance,

* maximize system effectiveness,

* enhance the original system design to eliminate health-hazard-based retrofits,

* reduce readiness deficiencies attributable to health hazards, thereby eliminating training or
operatlonal restrictions,

¢ reduce personnel compensation claims by eliminating or reducing injury or illness caused by
health hazards associated with the use of Army systems,

¢ reduce health hazards that may affect soldier sustainment and survivability, and
* reduce environmental contamination and potential health hazards attributable to Army
systems.

Health hazard issues, if not managed effectively, can consume funds needed elsewhere, delay fielding of
systems, and limit training and mobilization. Faster, longer range, and higher technology weapon systems
and other highly sophisticated materiel systems will be developed in the future. More than 1,000 systems
are currently under development or in product improvement. We anticipate a decrease in the number of

major systems but an increase in the number, complexity, and flexibility of other systems. These other, more |

sophisticated systems will meet the Army’s future needs as we make the transition to a smaller force with
an enhanced quick-response capability. Such systems will present greater health hazard challenges that can
be met only with additional personnel and funding.

A formal strategy concentrated on the four pillars of prevention, protection , performance, and sustain-
ment and survivability will focus our program efforts on the critical actions necessary to provide materiel
systems free of health hazards to our trained and ready Army. We cannot produce systems free of health
hazards without consistent command support and commitment and the integration of health concerns into
all Army operations and activities. This strategic planning document builds upon past program accom-
plishments and provides the strategy needed to meet the growing health hazard challenges of the next cen-
tury. This strategy is also the basis for the action plan, a separate document that implements this strategy.
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he U.S. Army Health Hazard Assessment Program defines and reinforces the Army’s leadership

commitment to fielding materiel systems that are free of uncontrolled health hazards. This strategy
provides the framework for actions to ensure that health and human performance considerations are
integrated into the life-cycle management of materiel systems. It is the cornerstone that provides unity
of direction and purpose for all Army activities concerned with health hazard issues in the manage-
ment of systems throughout their life cycle.

The strategy takes its direction from the Army’s vision and consists of goals, objectives, and
actions. The Army’s desire is to be a national leader in eliminating health hazards and integrating
human performance criteria into the life-cycle management of materiel systems. Its strategies, goals,
and objectives in pursuing that vision provide the mid-term and long-term direction and form the
basis for developing an action plan. That plan, the Army Strategic Action Plan (ASAP), is the primary
document used to implement the strategy. It is an 8-year action plan that corresponds to the Army
planning, programming, and budgeting cycles, and it describes specific actions, sets timelines, estab-
lishes responsible parties, and estimates the cost of implementing the program.

The strategy for eliminating of health hazards in materiel systems is patterned after the Army
Environmental Strategy. The Health Hazard Assessment Program strategy is shown metaphorically as
a model of a building with a solid foundation and four pillars that support the program and the Army
mission. The foundation consists of elements — leadership, customers, people, training, communica-
tion, resources, and management and organization - that are shared values common to all of the pil-
lars. We have developed objectives for each of the foundation elements and, like those in the pillar
section, these provide the mid-term and long-term direction for these foundation elements. The foun-
dation elements are also integrated into the ASAP, where specific actions are assigned to accomplish
the objectives and move the program toward the vision.

The Army will use the framework set forth in this strategy to dramatically decrease and control
health hazards in materiel systems and integrate human performance criteria into the life-cycle man-
agement of these systems. Such a strategy emphasizes the Army’s commitment to fielding systems
that are free of unacceptable health risks and becomes an important part of the overall Army mission.
It will be the basis for planning, programming, and budgeting decisions to support the Army’s Health
Hazard Assessment Program. The Deputy Assistant Secretary of the Army for Environment, Safety
and Occupational Health will receive periodic briefings on the implementation of this strategy.

MAJOR PROGRAM ACTIONS

e Perform health hazard evaluations on all systems.

* Develop adequate resources to implement the program.

¢ Review and revise policy and operating documents.

¢ Increase communication with combat and materiel developers.

¢ Provide health hazard input to support all milestone decision reviews.

* Focus medical research and development efforts on materiel developers’ needs.

¢ Develop an information management system that meets program management and
technical needs.

* Increase the technical and managerial skills of program personnel.
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Army Health Hazard ;Assessmentﬁ.,Pngrdm |

The Army will be the
national leader in elimi-
nating health hazards
from and mtegrcztzng
human performance
criteria into the life-cycle

management of materzel

systems.

“. 'his vision statement communi-
© cates the Army’s commitment to
controlling health hazards and inte-
grating human performance criteria
 into the materiel acquisition process -
and pledges its role as a leader in that
effort. The vision is intended to
inspire, direct, and empower Army
personnel at all levels to participate in
managing change to ensure the future
success of this program and the Army.

‘Throughout the strategic planning
process, three main values and ‘
themes have evolved:

. Demonstrating leadérship

* Eliminating or controlhng
health hazards

. Enhancmg human perfor—
mance in materiel systems

These fundarnental values are an
integral part of the Army mission and
are reflected in the Army Health ‘

~Hazard Assessment Program vision
statement. '




‘;Army Health Hazard Assessh“éﬁf :P‘r""og?am

We have developed a model of the ‘

Army Health Hazard Assessment
Program similar to the model used to -
describe the Army Environmental

~ Program. It consists of a building’
with four pillars supporting the pro-
gram and the Army mission and, in-
‘turn, being supported by program-
matic and managerial elements. -

 The overall Army mission is to '
protect and defend the nation and its

- fundamental values. Supporting that -

- mission is the Health Hazard ‘
Assessment Program, whose goal is to
eliminate health hazards from Army
'systems. The four pillars symbolize
" the activity areas to which the Army
will devote primary emphasis, and the
foundation of the model is composed

~ of key building blocks that represent

. the infrastructure needed to support
- an effective program. /

_ The Health Hazard Assessment
Program strategy provides the Army

~ with the direction it needs to attain its -

vision. It offers specific goals, objec- -
. tives, and actions and harnesses the
strengths of the Army and its com-
‘mand leadership, organization, and

|
5

commitment to move rapidly to real-

ize fhe vision. The 'Health Hazard
Assessment Program strategy focuses
on four pillars, or activity areas: -

e  Prevention
* Protection
. Performance ,
o Sustamment and Surv1vab1hty

- The staoilify of each pﬂlar DR
depends upon the support prov1ded

by a foundation of programmatic and
- managerial elements. Those founda- -

tion elements are leadership, cus-

tomers, people, training, communica- - -

tion, resources, and management and -

- organization.

The strategy, however, is more

r than far-’reaohing vision, goals, and
* objectives. The Army’s 8-year strate-

gic action plan (presented subse-

* quently in this document) imple-

ments the strategy by defining specif-

“ic tasks, actions, and policies that -
- must be developed. It identifies the .
~ responsible parties and partnerships,

estimates the costs, and establishes a
commitment to make resources avail-
able. The MEDCOM will continually
monitor progress toward attaining the
objectives and goals of this strategy
and will provide status reports to the
Army leadership annually or more

‘often. Management indicators will be
tracked quarterly as part of the action
plan. | :




_ The Afmy Surgeon General estab-
lished the Health Hazard Assessment

Program in 1981 in response to contin-

uing coricern about the effects that .

. operating military weapon systems
--have on the health of their users. The.

initial program efforts focused on

- staffing (13 people), establishing rela- -

tionships with key orgamzatlons, and

, bulldmg cred1b111ty

In 1985, the Army established the

. Manpower and Personnel Integration
~ Program (MANPRINT). It empha-

sizes the man-system integration that

incorporates human considerations —
.including those relating to health haz-
“ards — in the design and develop-
. ment of materiel systems. The Health

Hazard Assessment Program became
an emphas1s area, or domain, of
MANPRINT. Although inclusion of

* the program as a domain in MAN-

. PRINT was a significant step forward,
' no additional resources were provid-
- ed to meet the new requirements and -

increasing workload.

As of 1994, the Health Hazard

- Assessment Program supports 17
- Service schools, 26 Training and

Doctrine Command (TRADOC) 5ys-..

“tem managers, 207 program/ pro-
- ject/product managers, and 12 pro-

gram executive officers. It provides
technical advice on a case-by-case

basis to combat and materiel develop-

ers, supports meetings with those
developers, prepares health hazard

- assessment repor’cé, and supports
- about 100 of the more than 1,000 sys-

tem programs in various stages of
development. Because of limited
resources and lack of emphasis, the
current program as presently struc-

" tured cannot fully accomplish the

goals and objectives and attain the
vision. Specifically, the current pro-

gram does not provide

e early intervention in life-
cycle management to 1nﬂuence
system design,

* day-to-day interaction with
combat and materiel - ‘
developers,

e support to soldier
survivability assessments,
¢ support to pollution
prevention assessments,
e databases and predictive ,
" ‘methods for health hazard
assessments, 7
- e evaluation of all systems - - |
under development, or
e ' aviable organization that
interacts with dec151on-makers
' dally : :

Historically, the assessment of
health hazards has been looked upon
as the sole responsibility of the Army
Medical Department (AMEDD).
AMEDD personnel will lead the effort
in identifying and recommending \
control of the health hazards associat-
ed with military systems, but every-
one involved with system acquisition

- — logisticians, acquisition managers,
"and combat and materiel developers

— is also responsible for controlling -
health hazards. Identification and’
control of these hazards must be a




team effort. We risk producing sub-
standard products if the team does
not consider health hazards, other
MANPRINT domains (e.g., manpow-
er, personnel, training, human engi-
neering, systems safety, and soldier
survivability), and pollution preven-
tion as integral parts of the life-cycle
management of materiel systems.
Health hazards that are not controlled
will affect the one resource we cannot
afford to risk, the soldier.

The Army is proud of its Health
Hazard Assessment Program and pro-
gram accomplishments. This compre-
hensive strategy will build upon these
accomplishments and provide a struc-
ture and framework for the Army to
meet the growing health hazard chal-
lenges we will face as we enter the
next century. A formal strategy focus-
ing on prevention, protection, perfor-
mance, and sustainment and surviv-
ability provides the mechanism to
gain the resources and emphasis
required to implement a fully func-
tional program, accomplish the pro-
gram objectives, and attain the goals
and vision.




~he success of the Army’s Health ~
F Hazard Assessment Program

'depends upon the support provided

by each of the four pillars, or activity

* areas: prevention, protection, perfor-

mance, and sustainment qnd survivabili-
ty. In each area, we have established a
goal and supporting objectives. The

‘goal summarizes the intent of the
- activity area and addresses opportuni-

ties for improving and enhancmg spe-

- cific aspects of that area.

" The objectives in each of the four

- activity areas are the incremental

~ steps needed to meet the broader
‘goal. Within each objective, we have

‘defined some actions that are needed

to achieve the ob]ectlve

" The Army strives to field materiel

systems that are free of health hazards ) |
T Eonr

and that enhance human performance
and prevent env1ronmental contami-
nation. Prevention empha51zes the
elimination of hazards early in the
developmental process. It also
includes actions to control hazards to
within acceptable limits. Common

preventive measures include ehmma-

.Ar'myHe‘allth HazardAssessment Pi"o_gram_ Pillars; i

‘tion or pre/duct substitution, isolation = ~

of the user from the harmful agent,
enclosure of the harmful process, pro-

- vision of adequate ventilation to
‘remove combustion products or

vapors, and changing the process to

- reduce the hazards.

The prevention process has two
key elements: »

o Identification of potential
~ health hazards early enough
~ in the process to ellmlnate or
control them. ‘

e Integration of the health
hazard assessment process -
into all phases of the life-cycle
management of materiel. The
Army must place special
emphasis on certain critical
events in the life cycle:
design, testing’, manufactur-
ing, operation, maintenance,
'storage, demilitarization,
and disposal. ‘

The goal of prevention is to elimi- |
nate or control health hazards in all

. Army systems through a process of

early identification and contmuous

evaluation.




To prevent occupational and environ-
mental health hazards.

‘o Influence critical design and
acquisition documents [e.g.,
system MANPRINT
management plans (SMMP)
standards, specifications, test
plans, operational require-
ments documents (ORDs),

 statements of work (SOWs),
and requests for proposals
(RFPs)]. . :

¢ “Design out” demonstrated
occupational health hazards -
(by means of elimination, sub-
stitution, process change, etc.).

e Identify pollution prevention
. opportunities in all health
. hazard assessment actions.

o Eliminate or reduce hazardous

substances and other health
hazards in weapon system
acquisition programs (e.g.,
" new acquisition, modifica-
tions, upgrade, system change,
and nondevelopmental items).

e Eliminate or reduce hazardous
~ substances and other health
- hazards in weapon
' system management.

Participate early and continuously in

the life-cycle management process.

k g”'ﬂt""r‘!?‘s [r” TS

_e_ Develop a strategy for provid-
ing health hazard input for
nondevelopmental items and
government—furmshed equip-
“ment. o

‘e Assist preventive medicine . -
personnel in their efforts to
provide early health hazard
input to combat developers

. 'Develop approaCheS'for spe-
cial-access and Joint-Service
programs

K Support key mllestone deci-
- sions by provrdmg health
hazard input to key activities
- and documents such as
ORDs, MANPRINT Joint -
Working Group (M]WG)
efforts, and SMMPs

The A‘rmy seeks to apply control

: rneasures to minimize any hazards
* that cannot be completely eliminated -
~ from materiel systems. System design

standards, human performance stan-

~ dards, and other health-related guide-

lines are used to specify the control
measures. However, none of these




" criteria by themselves are sufficient to

~ develop adequate health hazard con-
- trols. These standards must be com-
plemented with effective surveillance
-and evaluation programs to validate
-the performance of the control sys-
-tems and verify that personnel are
- adequately protected. ' ‘

. Inthis context, surveillance is the
~ continuing process used to determine”
the types of hazards present in mili-
tary systems and the extent to which
_they can adversely affect health; eval-
‘uation is the detailed process of com-
. - paring a system function with its
* design specifications and human -
* health exposure criteria: In the event
surveillance indicates that a" system’s

controls do not function properly, the

system must be modified to meet

~ designand health standards. Some
. common modlﬁcatlons to current con-

trols used in materiel systems include

y 1ncreasmg ventllatlon, enclosmg haz-
ards, altering work practices to avoid

“or reduce exposure to the hazard,
using protective clothing and equip-

~ ment ‘req‘uiring the use of administra-

tive measures such as limits on the - .
lengths of work shlfts training per-
'sonnel, and postmg warmng 31gns

' The use of militar.y systems often
results in the creation of military-
unique hazards (blast overpressure,
~ for example). Thus, the development
of ‘military-uniquehealth criteriais .
another important focus of protection.

‘Since the Army Medical Research and

Development (R&D) programs have -
‘been- tasked to dev'elolp criteria for
military-unique systems, their close

coordination with materiel developers
is cr1t1ca1 The Medical R&D activities

must maintain current technical 1nfor— -

mation data bases, conduct applied

: research to determine acceptable expo-

sure levels, and stay at the cutting
edge of medlcal technology

B L
v Earis

The goal of pfoteétibn is to elimi-

- nate or reduce i injury and illness attrib- ;
‘utable to health hazards in Army _
* materiel systems and to reduce their

associated compensatlon costs.

Fr CGersreTiveg

B ey g

) Anticipate, identify, évaluate"and ' o
control health hazards in Army materzel :

“systems.

‘' Perform health hazard assess- |
ments of all Army systems.

.. .Develop‘énd implement effec-

tive risk assessment code pro- L

cedures

. Identify the need for military-
~ unique system health stan-
~dards and estabhsh those
standards.

e Develop health hazard domain
exit criteria for each mllestone
dec1s1on review. :




Establisha feedbuck and léssorls—

learned network throughout the acquzsz- ‘ o

© tion commumty
: Supporﬁng Actio‘ns:‘_'

- . Momtor Army and DoD acci-
'dent reports

e Monitor'Océupational health |

-and env1ronmental health -
' 1n]ury reports

. .A l’Relate health hazard assess-
o ment report historical data
. to new systems. o

‘s Establish systems for tracking
. customer responses to Health
' Hazard Assessment Program -

- report recommendations.

o E'rlharice‘the health hoEard assess-

_ment process with the use of science and -

technology deoelopments

St}ppom‘wg Actions:

Develop a surveillance pro- - %
: ', gram data base that integrates

- human performance and
vexposure data with materlel
system conflguratlon data _‘

':-»-, . Integrate the health hazard

_ * assessment data base into the =
" redesigned to ensure that their field-

ing is not delayed. |

Occupational Health
. Management Information -
- System (OHMIS).

*  Monitor and ‘develop biologiv-v .
Ccal 1nd1cators of potentral
© exposures.

a ‘Develop health and perfor- :
~ mance effects data bases for
© Army-unique hazards

. ﬁ" gt“e@eng ,?'

Performance is the primary | mea- -
sure of the effectiveness of m111tary

. weapons materiel, and other systems, :
" based on their design and the ability
~of the soldier to use them. System ’

performance is primarily a function of -
how well the system fits the soldier.

~ Thus, performunce is determined by -
the man—machme 1nterface, and that

interface is the major focus of the per—

N formarzce plllar

' The integration of human perfor-

- mance criteria into the design of Army B
* systems is one of the greatest chal--
-lenges to face the Health Hazard .

Assessment Program " To establish

k and apply those criteria, Medical R&D ‘ N |

activities and weapon developers -
must work together closely. Man-

] machme issues must be identified ,
~ early in the development process so
“that medical problems can be 1solated ,

and systems adequately tested and -




Copr

* The goal of performance is to enhance
~ soldier performance and system effec-
tiveness by ehmmatmg health haz-

' ards

Identzfy haman performance eﬁects

‘and develop performance assessment mod-" -
elsto link performance to system require-

ments

‘S‘elpportmg Actions: -

. Develop methods to predictv '
) ‘health-hazard 1nduced out- -
© comes in systems

. Develop a better lir'll(age'

. between Medical R&D and e .
L 'Suppomng A‘ctmns:

e system developers

° Define the effeets of 'h'ealth
- hazards on human perfor-
mancer o

- Enhance readiness by reducing health
' hazards that cause trainzng and opera—

e tzonal restrzctzons

- Sugagmr?ingg Actiom:

e Prov1de early 1nput to the com-
- bat developers on potential
~ . health hazards in proposed j
~ systems and recommend .
. actions to control the hazards.

. Provide early input to the Test = -
and Evaluation Master Plan™~ -

(TEMP) and other key testing

documents to ensure that -,
required health hazard assess-

" ment data are collected and -
‘ evaluated - S e

* Provide early 1nput tothe
o development of trammg, oper--
ational, and maintenance
- manuals for each system.
e Provide materiel developers
timely recommendations for -

controlling health hazards.

Improve engineering designs so that

* system retrofits to control or eliminate
- health hazards are not needed.

. 7Def1ne data quahty ob]ect1ves SO
~ inthetestand evaluatlon
act1v1t1es 4

o«

e /Inf.hiéne‘e the 'devel(')pmeht/

rev1510n/ conversion of stan- -
_ dards, spec1f1cat1ons, and .
other criteria documents that
- influence the des1gn of
systems

e Influence the developmeht of
SOWs and RFPs for weapons
and other mater1e1 systems

° Develop imprOved system .
design review procedures that
- focus on early identification of -
- health-related deficiencies.




e Provide lessons-learned
~ design 1nformat10n to matenel
- developers.. ’

One aspect of The Army VlSlOIl -

~ “A Total Force Trained and Ready to
Fight” - relates to sustainment and sur-

- vivability. Tt 1mp11es the importance of

and necessity for the individual sol-

dier’s performing at optimized levels

at all times and being capable of pro- -
tecting himself from the adverse

" mental conditions. The Army Scierice
_ . and Technology Base Master Plan
. defines sustainment and surmvabzlzty as
- follows: :

) Sustainment is the ability to m‘ain-“

tain the soldier m a tactical environ-
ment. Sustainment systems must be

adaptable to all levels of operations .
‘on the dynamic battlefield. Features -

~*_include, but are not limited to, sys-
" tems such as advanced rations with

nutritional tailoring capablhty to

" ‘enhance physical and mental perfor-

- weapons effects and env1ronmental

conditions. Survivability 1ntegrates
multiple-threat protection against bal-

’hstlc flame/thermal, chemical/bio- -

logical, dlrected-energy, surveillance,

* and environmental hazards.
" Examples of such systems include
- ‘microclimate conditioning for the -
- 1nd1v1dua1 soldier to relieve heat
- stress and enhance product1v1ty com-
- bat soldier identification systems to -

minimize fratricide, and medical sys- -

' tems that help wounded soldiers ~

~ “remain combat-effective. -

Soldier sustainmenrt and survivabili- 3

.ty encompasses the measures taken to
“enhance individual soldier perfor-

- effects of threat weapons and environ-

‘mance and systems that enable the
“soldier to withstand or avoid adverse

military actlons (friend or foe)
and/or other effects of the tactical
environment. A soldier’s ab111ty to

- w1thstand an enemy’s attack will

: depend in part upon the nature of -
‘health hazards inherent in the support
- systems. If systems are not de51gned

" to enhance soldier performance, then

the soldier’s ability to withstand an ‘

‘enemy attack will be reduced.
Likewise, if the tactical env1ronment

; 1nvolves extreme heat, cold, high a1t1~ "
- tude, or other env1ronrnenta1 threats

and the soldier is not equipped with

' systems to mitigate them, he may not

© mance; individual water- pur‘iﬁcation -

~ systems; improved field feeding sys-

tems; and md1v1dual soldier power’
‘systems

* be able to repel or defeat the enemy. -

" The Health Hazard Assessment

o Survivizbility is the soldier’s aEility o

to protect himself against threat .

Program attempts to identify, control
or eliminate these health-related
issues that have an impact upon sol—

dier sustamment and survzvabzlzty

10




The Health Hazard Assessment
Program strives to define the health-

~_related changes and human perfor-
“mance degradatlon that result from
~‘exposure to environmental or

materiel systems’ induced physical,
chemical, and biological threats.

Establishing human’ performance cri-

teria for the development and opera-

" tion of Army systems will enable
- materiel developers to better design =~

the man-machine interface and

“enhance the overall effectiveness of
_the systems. An optimized system
- will promote enhanced soldier perfor-
‘mance, sustamment and surmvabzlzty

The goal of sustaznment zmd survivabili-
ty is to improve soldier sustainment
and survivability by reducing health
hazards and thereby conserving the

soldier’s fighting strength.

: Defme soldzer sustamment and surmv— :
‘abzlzty health hazards issues. ’

 Supporting Actions:

o Identify and coordinate with - -

the medical and nonmedical
~ agencies within the combat
- development, R&D, and =
- acquisition communities

that develop soldier sustain-

. ment and survwabzlzty
' -parameters. -~

o Determine the current sustain-
ment and survivability pro-
gram actions in the 1dent1f1ed o

’ agenc1es

e Determine how sustaznment .
" and survivability issues are
- - addressed in systems under
- development and provide

health hazard mput if appro- |

prlate

. Deﬁne’ the key heaith hazard
o ‘1ssues relative to sustamment
and survwabzlzty

. Develop the health hazard
policy to address these key
sustamment and survwabzlzty
issues. .

- Develop models that predict the‘heulth |

impacts associated with soldier sustain- -
‘ment and survivability actions. ‘

Su Wdrfmw Actions:

e Determirie the types of ‘predic‘-r
_ - tive models that should be -
developed '

e Determine the Army organiza-
tion responsible for develop-
ing each model and provide

“input based 6n identified
health hazards.

¢ Identify and accomplish other
- Health Hazard Assessment
Program coordination with -
" identified medical and non-
medical organizations. -
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‘ :;:he foundatlon elements of the

s Program are all essential to achieving -

" success in each of the four pillars of

our model.. To be effective, the pro-
_gram must be supported by a solid

‘ yfoundat1on of leadersh1p, customers,
people, training, communication,

resources, and management and orga-

‘n1zat1on T

In this section, we describe each of

- Army Health Hazard Assessment .

hazards and on 1dent1fy1ng the med— :

ical personnel to contact for as51s- -

- tance.

to eliminating health hazards fromall .
‘materiel systems and mtegratmg “

Army leaders must be committed

human performance criteria into the -
life-cycle management of those sys- -
tems. In an era of force reduction and

‘ budget cuts, we cannot continue to
- absorb the losses of productivity,

_the foundation elements and itsrela-

_ t1onsh1p to the pillars and the Army

Vision. The specific objectives identi-
- fyareasin which senior Army leader-
~ ship must prov1de emphas15 tosup-
_ port and strengthen the entire Health |

Hazard Assessment Program

. Yuz Process

7The key to reducing health haz- -
ards is leadership at all levels of the -
‘program. Leaders must actively sup-

- port the goals and objectives of the
Health Hazard Assessment Program if
- iti 1s to succeed. AMEDD personnel

‘will provide basic information on
 health hazards associated with mili-

" tary systems to combat and materiel

delays in fielding systems, and costs

- of injury and illness that result from
~preventable health hazards. Senior =
- Army leaders are committed to elimi-

. nating and controlhng system haz-

ards

T @eswaﬂws

The ob]ect1ves of the leadersth ele-

~ment are as follows

= ‘-' To mentor the AMEDD mili- -

" developers and other nonmedical per- )
- sonnel, Their emphasis will be placed -
. on identifying potential health haz-

ards and the need to control those

*tary and civilian’personnel SO
- that they become familiar with

“ the health hazard assessment L

process

e To obtain the leadership com- -,
‘mitment to-eliminate health -
’haza‘rds from Army systems,'

. To develop an 1 ethic in all
~ workers to eliminate health 3
3 hazards from Army systems .

13




- The customers element addresses the
important link between those who

provide health hazard assessment ser-

“ vices and those who beneflt from
those services. As prov1ders, we must
'develop better working relatlonshlps

~ with our customers and establish effec-

_ tive communication and feedback sys--

. tems to improve the exchange of
‘information. We must also educate

our customers about our expectations. -

" The critical step in this process is the
identification of all the customers in
the acquisition process

The ob]ectlves of the customers ele- .
‘ ‘ment are as follows

e To 1dent1fy and educate our

customers about the health haz-

ard assessment process and

To ensure health hazard infor- ,
~ mation is available in develop-
- ers’ guides, other documents, =

and the Army school system. '

" The péople element focuses on the o

need for trained and competent per-

sonnel to support the Health Hazard

o Assessment Program.  These profes- ‘

-sionals with expertise in science, engi- .

neering, logistics, acquisition, and

- other professional disciplines must

“work closely with the acquisition

community professionals to manage

- and execute a quality program. All

4 capabilities so their expecta- BBk

tions will be realistic.
e To help the cystorners under- -
-stand the need for health haz-

. ard assessment of systems. .

. To elicit feedback frorh ¢u‘si |

tomers to improve Health Haz-"

“ard Assessment Program
- support

e To prov1de customers with |
' 1rnproved access to health haz-
ard information.

14

~ Army personnel, military and civilian,
“at all grade levels and all contractor
- personnel must be properly trained




' and dedicated to eliminating health
hazards. A solid staffing structure -

combined with a rigorous recruiting

- and training program will ensure that

health professionals are available to
support all aspects of the program.

The objectives of the peOplé foun-
_dation element are as follows:

e TQ recruit qUélity‘professionals‘

in sufficient numbers in all
- disciplines, at all grade levels.

o To impleme'nt' a program of

continuous professional devel- .. -

opment

. ‘. To efr/l‘pha’size teamwork and
~develop synergy. - -~

Training is a critical need for

AMEDD personnel and nonmedical

personnel involved in any aspect of

 the health hazard assessment process. o

Currently, the AMEDD does not have

“enough trained medical personnel to

meet program requlrements
Additional medical personnel must be

 cross-trained, recruited, and dedicat-

ed to the program if it is to succeed.
The AMEDD cannot eliminate the
health hazards without help from the

-acquisition, logistics, and MANPRINT

personnel. These people must also be -

- trained in ehmmatmg health hazards - ‘

from Army systems. We must
increase the amount and quality of

- training and education of all person- -

nel involved in the program if we are
to achieve the objectives, goals, and

. vision of the program.

The ob]ectlves of the tmmmg ele—

~ment are as follows: = .

* - To provide health hazard
- assessment awareness training
to nonmedical personnel.

¢ To provide health hazard
- assessment training to
"AMEDD personnel. -

¢ Toestablisha s‘ystelvn' to publi-
cize available training courses
and opportumtles

15




* Effective communication must be
‘established between all of the organi- -
zations 1nvolved in the health hazard

bases and professmnal articles, pro-
‘v1d1ng consistent and t1mely technical
administration guidance, and main--

- taining an open dialog on all health -
- hazard assessment issues. ‘Enhanced -
~ external communication is needed for
effective program management coop-

 eration with contractors, keeping oth—
. ers abreast of new health hazard -

E assessment medical developments,

: sharmg knowledge and lessons

~ learned, and engagmg m ]omt prob-
lem solv1ng \

. 'ﬁw @easetgws |

The ob]ectrves of the communzca- o

-~ Hon foundatron element are as fol-
- lows: : -

B @* ESGE ?i@

- assessment process. Enhanced inter-
7 nal communication is essential to shar- -
_ " ing technical information in data

e ‘Improve and promote conmu-
nication between Health
Hazard Assessment Program
~-personnel and personnel with- -
~in the acqulsltlon commumty

B f"ﬁ“‘ieﬁe ?ﬁamass -

- This foundation element establish- P
es the objectives for incorporating the

Health Hazard Assessment Program ,
requlrements into the Army Planning,
Programming, Budgeting, and

‘Execution System (PPBES) process.
- Adequate resources in accordance with

: good business practices are essential -

to the support, balance, and execution -

- of the four primary activity areas (pil-

: lars). Wlthout those resources, the =
~work we identify in this document

cannot be performed and the overall
program will fail. ‘Resources consider-

“ations must be addressed at the foun-

- dation level to prov1de a firm’ footmg ‘
for the plllars

e -To inform the Armylead‘ers.hi‘p g

. of the trends in and status of
lothe Health Hazard Assessment
Program.

o Enhance technical communica-
~ tion between all AMEDD per-
. sonnel involved in the -

~ program. .

"E“Me @meerwas_"

~The ob]ect1ves of the resources

“foundation element are as follows

s To identi’fy, prOmote, (juantify,
' and gain programming sup- -

- port for validated health haz- -

- ard program funding and v
- personnel requlrements

o




. To maximize utlhzatlon of
- ex1stmg resources.

e To include health hazard con-
siderations and costs in all
decisions throughout the

~ acquisition life cycle. -

R Effectwe management and organzza-'
 tion are necessary to successful execu-
tion of the actions in all four activity

" areas (pillars). The management and
. organization foundat1on element pro- -

vides the appropriate structures for

. an efficient Health Hazard
" Assessment Program that is com-
* pletely integrated throughout the

Army. It involves building and main-

- taining a quality, multidisciplinary

organization; integrating health haz-

“ard assessment policy into all affected

- Army activities; and 1nteract1ng with =

- other Federal agencies. Attention to -
~the ob]ect1ves of this element will

ensure the appropriate management - .

and orgamzatzonal structures are in
-place to 1mpler_ner_1_t this strategy. -

‘17

The objectives of the management - -
and orgamzatzon‘foundatlon element
are as follows '

. To determine the most effi-
cient organizational structure, -

¢ To establish a single office that
‘combines resource manage-

- ment and policy coordination -

~ for the Health Hazard
- Assessment Program. -

¢ To deveIOp an action pla’ri
* (business plan) that imple- =~
ments this strategy. - T

e To build a more effective

~ working relationship with

the entire acquisition and -
R&D community.

e To enhance our interdiscipli-
nary approach to health haz-
- ard assessment. ‘

5.

¢« To ’develop'and document the ~

" methods and rationale for

" ‘health hazard assessments of '
‘mater1e1 systems




~ The Health Hazard Assessment |
_Program strategy is implemented

through the Eight-Year Army Strategic |

Action Plan. It establishes the ma]or
: actions, projects and activities,
 resources, and schedules for imple-

~ menting the strategy. Those major
" actions are linked to the pillars, goals,
objectives, and actions shown in this
~ document and to each of the founda-

tion elements. They are supported by acion Plan covers a period that corre-

- 'sponds to the two-year funded pro-

7, _specific tasks and, in some cases, sub-
tasks that must be performed to’ '
~“implement the strategy. The major

- actions, their tasks, and subtasks are - -

. ‘addressed in priority order in the
plan. Timelines for performmg the
tasks are prowded and respon51b111-

 ties for each task are assigned to sup-

‘porting personnel and activities. -

Resourcmg;&:'Implementmg

The Ezght Year Army Strategzc

* Action Plan integrates ongomg, new,

and unresolved activities into one
comprehensive program management
document. It is the primary means for

. identifying additional strategic health .

hazard 1ssues and rnomtormg the

‘progress of the program in imple-
_menting the strategy. Management .
“indicators are used to rate the status of
~ each major action in the plan.

Additionally, in-process reviews are to

be presented to the Army leadership.

' The Eight;Year Army Strutegic

gram in the budget and the six-year

-ﬁ ‘programmlng requirement in the pro- =

gram objective memorandum (POM).

~This plan is the primary vehicle for -

identifying the budgetary require-
ments for meeting the Army Vision
and the goals and objectives of the -
Health Hazard Assessment Program.

~ Example: Prevention Pillar -

Objective

- Task . |

Goal " ‘Action
To eliminate or -|. | Prevent occu- | Eliminate the Review ORDs,
control health pational and . use of haz- SOWSs, and ;
hazards in all environmental ardous sub- RFPs for muni- | -
Army systems. health hazards. stances in the tions propel--
: RIS ‘ . acquisition of lants to elimi-
weapons sys- nate or reduce
tems. hazardous

substances.
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gram will be executed primarily
through' the Eight-Year Army Strategic =
~ Action Plan, which will provide infor-
o L _f " mation to and reflect The Army Plan,
The Army Health Hazard ~ = .- ‘programming guldance from the

- Assessment Program strategy pro- -~ POM, budget guidance, and the long--
vides the framework for plannmg, ~ ‘range R&D plan. The Deputy
programming, budgeting, and evalu-  Assistant Secretary of the Army for
ating the program. That strategy links Environment, Safety and

, the program managers with the ~ Occupational Health will penodlcally

i Army’s key planning, budgeting, and review this strategy
© . decision-making processes. The pro-

Plannmg

. The'Army Plan (TAP) defines the Army mrssmn and doctrine and provrdes the philosophical framework for Army
activities. The relevant elements of the Health Hazard Assessment Program will be consrdered in future deve!op-

ment of the TAP
- y ; M,{\rmy '
ission T " Long-term planning
) e A > halizfrlltgin —3» guidance for The
. Army’ P -— | gystems - .Health Hazard
: Doctrine A - Assessment
A Program
Budgetrng

Budgeting for the Army Health Hazard Assessment Program will translate program budget gurdance (PBG) and
funding priorities into requests for appropriation of funds to accomplish the program strategy for the two budget years
cof the Elght -Year Action Plan

i

nggraertn B Health Hazard - Near-term funding for the
uidagnce Assessment : . Health Hazard
g — | Program Strategy Assessment Program
. " g~ | Goals & Objectives | - (Prevention, :
Funding . X i ) Protection,Performance,
“ priorities Eight-Year Action  and Sustainment &
P Plan Survivability)

- Programmrng

The POM translates the Army plannmg decrsrons and Office of the Secretaly of Defense (OSD) programmlng
guidance into an allocation of forces, manpower, and funds for a six- year period.” The Health Hazard Assessment -
_Program strategy goals and objectives and the mid-term part of the Eight-Year Action Plan will help to shape thls allo-
catron ‘and define appropriate priorities for Health Hazard Assessment Program activities.

Health Hazard Mid-term funding for .
Assessment . Health Hazard *  *
= | Program Strategy Assessment Program
POM @ | Goals & Objectives - (Prevention,
- : Protection,Performance,
Eight-Year Action " |- and Sustainment &
Plan Survivability)

| Execution and Review

Progress in executing the entire budget, including the Health Hazard Assessment Program, is reviewed on a
quarterly. basis. - This review will ensure that the program strategy is implemented effectively and that new and urire-
solved issues receive appropriate consideration in future planning and budgeting activities. - Detailed program
reviews will be provrded to the Deputy Assistant Secretary of the Army for Enwronment , Safety and Occupatlonal

« Health. : .
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The Army’s health hazard strate-
gy is a living document. The Army
Vision is enduring and the pillar
goals are stable. The objectives of
each goal will be modified periodical-
ly, however, to reflect new health haz-
ard challenges, changes in regula-
tions, completion of objectives, or
guidance from senior Army leader-
ship. As a result, the strategy’s objec-
tives will be reviewed annually and
modified as appropriate.

The Army Medical Command
will monitor the strategic action plan
to ensure that the strategy is imple-
mented and the terms of the plan are
carried out effectively. The Assistant
Secretary of the Army for Environ-
ment, Safety and Occupational
Health will be briefed annually on
the progress made in implementing
the strategy and on new challenges
that require management emphasis
from the senior Army leadership.




Str %"tegy

- The'Strategy provides a frame-
'} -work for planning, programmmg,

- /,budgetmg, setting prlorltles for
.= actions, and evaluating the Health

Hazard Assessment Program. The
'strategy begins with a vision state-
- ment and 1nc1udes goals, ob]ectlves,

- and actlons :

. | Wg

' The strategy begins with the
Army leadership’s vision for the
Health Hazard Assessment Program.’
. The vision must provide a clear direc-
- tion for the program and serve as a -

basis for ‘unifying the efforts w1th1n _ ‘

o the program.

"~ The pillars are the major areas of -
. ‘emphas1s for the Army Health
. Hazard Assessment Program. They
: are protectlon, prevention, perfor—
mance, and sustainment and surviv-

e ability. All of the major actions in the ‘
“program fall w1th1n one of these four

. . pﬂlars

' The foundation comprises the

Flémgents & Defmztwns

* achieving success in each of the pillar

areas: leadership, customers, people, -

' tramlng, communlcatlon, resources,
~and management and orgamzatlon
. Those elements provide the solid -

. foundatlon upon which the Health - -
' :Hazard Assessment Program is based ‘

Each plllar has a summary goal

' that establishes the major direction =
- and focus for each pillar. These goals

~ setthe guidelines for the supportmg

\ ob]ectlves and actlons

©

Each goal is supported by a series’ B

“of objectives that begin the process of -

"+ focusing efforts on specrfrc actions to
- 1mplement the strategy

Actions form the basis of the

. ’Army Strategic Action Plan, which is-
- the implementing companion docu-. - -

ment to this strategy. Many of these _

. actions are time-sensitive and have =~

' (spec1f1c milestones for their perfor-

- mance. The actions ‘will be supported
by tasks and subtasks that will be ,

detalled in the ASAP

essential elements that are common to




Makzng the Soldzer Part of the System

o E he Army Health Hazard -

: E Assessment Program is proud of
_its record of accomplishments in rec--
~ ognizing health hazards early in the
' materiel acquisition process and tak-

~ing decisive action to eliminate or
“control them. This appendix offers a’
 few examples of how health hazards

have been controlled in weapons sys- .

‘tems and other materiel items. It is
divided into the nine types of health

B ‘hazards that typically occur in mili- -

* tary systems. The nine most com-
monly found health hazards are
acoustic energy, biological sub-

stances, chemical substances, oxygen

 deficiency, radiation energy, shock,
‘temperature extremes, physrcal trau-
ma, and v1brat10n

Descrlptzon The potentral energy' |

that is transmitted through the air
“and interacts with the body to cause
hearing loss or damage to internal -

~ organs (blast overpressure) Some

" examples of acoustic energy are
~_steady-state noise created by engines
and hehcopter rotors, impulse noise '

‘ ‘kcreated by small arms fire; and blast -
. overpressure created by mortars,
- towed artillery, and heavy crew- -

' served weapon systems. '

Example Battahon Mortar
. System M-120

The M—120 Serles 120mm
'Battahon Mortar System (BMS—120)

consists of the ‘M-120 Towed Mortar

‘and the M-121 carrier configuration

mounted on a modified M-113

: ‘.‘Armored Personnel Carrier. The :
' mortar, when fired, espec1ally in the
- carrier confrguratlon, produces a
- blast overpressure (impulse noise

level) in excess of the allowable lim- -

its. Operators subjected to this blast

overpressure could have suffered
permanent hearing loss if this health - -
hazard had not been identified. The:
health hazard assessment performed

- on this system recommended that -

e “mortar crew members and
" soldiers in the immediate fir-
ing area be informed about
the risk of hearmg loss from
, ",exposure to the noise generat—
_ ed by mortar frrmg,

. mortar crew, memb_ers'wear ,
properly fitted E-A-R brand
disposable earplugs,

e soldlers in the 1mmed1ate _
v1c1n1ty of the mortar frrrng ‘

Health hazard assessment actzon saves sol—
dzers hearmg B -




(within 200 meters) wear
properly fitted hearing
protection, and

~* medical personnel verify - -

the proper fit of earplugs and
ensure that soldiers under-
stand that failure to use the
earplugs could result in per-
manent hearing loss.

Description. This hazard catego-
ry encompasses the concerns of dis-
eases caused by pathogenic organ-.
isms and their toxins and enzymes.

- Generally, these concerns are con-
fined to the issues of waste disposal,
food handling, climatic control sys-
~ tems, and personal hygiene.

Example: Electrical

G Generator/Env1ronmental Control

- System (EG/ECS).

Thie system prOvides electficaI
- power, heating, and air conditioning

Correction of design error prevents bacte-
rial contamination

. for the components of the Deployable

Medical System (DEPMEDS). The
EG/ECS system consists of a 100-kilo-
watt generator system, a power distri-
bution center, and an environmental

« control unit (heater and air condition- |

er), or ECU. The ECU is located out-
side the DEPMEDS enclosures and
supplies conditioned air through a

- duct to nylon ceiling plenums. Return

air is recirculated through a floor level
duct and dehumidified by passing the
air over an evaporator coil. As the air
is cooled, water vapor condenses and -
collects in drip pans under the coil. .
Ideally, this water should drain freely

- from the ECU. However, water accu-

mulated in the drip pan, became stag-
nant and was an ideal growth medium
for microorganisms. The microorgan- -
isms were capable of causing hyper-
sensitivity pneumonitis and -

Legionellosis as well as a variety of
other respiratory diseases. The Health

Hazard Assessment report recom-
mended T

& modification of the drip pans
to ensure that the water ~
~drained properly and did not
accumulate and

. performance of routine inspec-
tions of the drain pan, hoses,
and evaporator coil to ensure i
that water does not collect and

- bacterial growth does not
develop.

Description: The primary concern |
relates to exposure to the thousands of
hazardous chemicals used in develop-




ing and operating Army systems
Exposures occur from inhalation,
ingestion, and direct contact with

- these chemicals, which may exist as
solids, liquids, gases, vapors, mists,
fumes, or smokes. Common exam-
‘ples include exposure to combustion

: products from weapons firing or

_engine exhaust, chemicals contained
in military smokes and obscurants, or
‘vapors and mists from paints and
coatings and exposures associated
with manufacturmg and mamtenance

; act1v1t1es ’

r Exaihple 1: M-109A6 Paladin
_ 155mm Self-Propelled Howitzer
~ Munitions.

. The M-109A6 Paladm isaself-

, propelled armored and full-tracked

~howitzer. Previous health hazard
assessment work had identified lead
‘as a hazard attributable to the lead
foil decoppering agent in the propel-

~lant charge for the munitions. N
Tnorganic tin foil was suggested as a
substitute for the lead foil. Testing

- revealed exposures to tin well below -

B acceptable levels (one tenth of the

Lead out, tin in — Simple substitution
controls chemical health hazard

“standard) as compared to lead expo-

sures that exceeded acceptable levels
by a factor of 10. On the basis of this
testing, tin foil is bemg considered as
a subshtute for lead fo1l

Example 2: JAVELIN Advanced

Antitank Weapon System.

~ TheJAVELINis a man—portable,
- shoulder-fired antitank weapon. The
‘weapon is designed to be fired from

- Potential lead exposure easily controlled

enclosed posmons, from foxholes, or
from positions in open terrain. Early

developmental testing identified the

potential for excessive lead exposures - -

“ when the JAVELIN is fired from an

enclosed position. Additional testing
to determine the extent of the health .

- hazard was performed Air samplmg
results, coupled with blood lead

analyses, were used to develop a

model that predicted the operator s
lead exposure levels. Modeling

results indicated that up to 12 rounds '
"could be fired safely from an enclosed

position that meets the system’s com-
bat design criteria.
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Lol o 7

The LCM-8 is a Navy-designed
watercraft approximately 73-feet in

~ length and capable of carrying 60

Description: Oxygen deficiency is

~ technically the reduction of the con-
- centration of oxygen in the air below
the normal concentration of 21 per-
cent. Many technical organizations
debate how great the reduction must

' be before adverse health effects occur.
The primary health effects of concern
are shortness of breath, impaired
vision, and loss of coordination and
judgment. At very low oxygen con-
centrations, unconsciousness and

. death may result. Common examples

tons. The vessel'is designed to carry
personnel and cargo in resupply or
tactical operations. The Service Life
Extension Program was a product

" improvement program designed to -
upgrade the engine and transmission

performance of the vessels and extend
their service life by 20 years. The '
health hazard assessment identified

~* confined space and the use of fire

- of conditions that create oxygen defi- -

ciency include high altitudes, con-
fined spaces that are poorly ventilat-
ed, or dlsplacement of oxygen by
other gases

\

E'xanéple' Landing Craft
Mechanized (LCM-8) Mod-1 Service
) Llfe Extension Program.

Spaces ot rooms designed only for equip-.
ment can become death traps

/
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extinguishing equipment as potential
hazard issues. Liquid fuel fires are
extinguished with carbon dioxide
from portable fire extinguishers. -

Discharging these fire extinguishers in -~
‘confined spaces causes the carbon

dioxide to displace oxygen, creating
an oxygen-deficient condition that can
be very hazardous. The health hazard

“assessment report recommended that

e all personnel be trained in the
hazards associated with con-
fined spaces anc] oxygen
deficiency, '

. personnel con51der spaces
‘where carbon dioxide fire
extmgulshers have been used
to be oxygen deficient until
properly ventilated and tested
and \

o - enclosed spaces, crew spaces,
and spaces containing diesel
fuel tanks be ventilated in
accordance with current U.S.
Coast Guard regulations.




Description. Radiation energy is

“normally divided into two categories,

ionizing and nonjonizing radiation.

Ionizing radiation has sufficient ener- -

gy to ionize molecules in matter, dis-

_ rupting chemical structures and pos-

- sibly leading to cell damage. The
“principal health effects of concern are

cancers, genetic alteration, and birth

- defects. Common examples of radia-
tion hazards include certain medical
diagnostic equipment such as X-ray

- equipment, electron microscopes,
some radiofrequency generators, and
. meters and gauges that contain
radioactive materials for 111um1nat10n
There are two types of nonionizing
radiation of primary concern to the
Army: laser radiation and radio fre-
quency radiation (RFR). Laser radia-

‘tion hazards are pr1mar11y confined to

burns of the skin and eyes, which

vary in severity with the energy of the -

laser and time of exposure. Lasers
are commonly used in military -
weapon systems for target acquisi-
tion, ranging, and detection purposes.
- RFR hazards are prlmarlly confined
~ to heating of the body tissue, burns,
and electrical shock hazards from the
“equipment that generates the
- microwave radiation. RFR is used
“primarily in communication, surveil-

“Control of radar beams is needed to keep
crew und nearby personnel safe

attackmg a1rcraft The phase III prod-

-uct 1mprovement provided a highly

mobile air defense system that can

‘search for, detect, and designate hos—

tile targets. The primary search,
detection, and designation equipment
consists of one continuous-wave
acquisition radar and one high-power
illuminator radar. The primary health

‘concerns are exposure to RFR during

_ lance, fire control, and target acquisi- "

tion. Common examples of Army
equipment using RFR include radar,
radios, industrial heaters and sealers,
and electronic countermeasure sets

‘Example Phase III HAWK Air
Defense Gulded Mlssﬂe System. :

The HAWK system defends
agamst low- and medlum altltude

tactical operations, field mamtenance,
and depot level maintenance activi-
ties. The health hazard assessment
1dent1f1ed several situations in which
excessive exposures could occur and -
recommended the following actions

to control those exposures: |

e Publisn warning messages in h
“all appropriate technical and
field manuals. o '

* Enroll maintenance personnel
in a medical surveﬂlance
' program :

e Use warning lights, signs, bar-
ricades, and alarms to prevent

soldiers from entering poten- .

“tial exposure areas in the field.
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SHE

| Description: Simply stated, shock
is the general term used to describe

rapid and violent application of force

to the human body. These applica-
tions of force are normally character-
ized by short duration and high mag-
nitude and result in acute nonpene-
trating physical injury. The most
common injuries that occur in the -
operation of military systems include
head and chest injury, spinal column
. fractures, and lower and upper
extremity injuries, primarily broken

" bones. The two most common exam-
ples of shock in systems are weapon
recoil and the opening of pafachutes._

Example Tactical Assault Personnel
‘Parachute (TAPP).

The TAPP was developed for use
in low-altitude mass tactical assault
" airborne operations. The parachute
-was designed to lower the rate of

 Helmet redesign hélps avoid soldier
- injury during jumps

“decent and reduce the potential for

injuries upon landing. The health - -
hazard assessment performed identi- -
fied shock to the neck due to rapid

~ deceleration when the parachute

opens and impact velocity upon land-
ing as the primary health hazards

- associated with this system. The

report recommended that additional
testing be performed to determine
whether use of the new lighter para- -

- trooper helmet would reduce the

shock to the neck to acceptable levels
when the parachute opens. The
report also recommended evaluation
of the use of crushable foam in the
helmet as a method to reduce head

_injuries that may occur durmg land-
‘ing falls.

Description: In dealing with tem-
perature extremes, we are primarily

‘concerned with the effects of heat and

cold on soldier performance. Heat
injuries are the product of the mission
(work rate, clothing, load, and ter-

- rain), environmental conditions (tem-

perature, humidity, solar load, and

- wind speed), and human factors (fit-

ness, hydration, rest, nutrition, health,

. and acclimatization). The most com-
- mon heat injuries are heat cramps,

heat exhaustion, and heat stroke.

'Examples of Army systems that can

~ contribute to heat strain and heat
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injuries include shelters, vehicles, and -

clothing systems, all of which limit

ventilation and reduce the capability |

- of the soldier to dissipate heat and

maintain a normal body temperature.
Cold injuries are also a product of
mission, environmental COl‘ld.lthIlS,’ :
and human factors. The most com-




- mon cold injuries are frostbite and

_(MOPP), sighificantly‘ higher heat

. immersion foot. Army shelters, vehi- - -

cles, and inadequate cold-weather .
- clothing systems are the most com- -
mon systems in which these hazards

T ‘occur

Examplel Pedestal Mounted .
Stmger (AVENGER) ‘

‘The AVENGER isa Strnger mlssﬂe
- that is turret-mounted on a high-
_ mobility multipurpose wheeled vehi-
‘cle HMMWYV). It is designed for use

loads were observed. Actual firing

missions for the AVENGER may last

~up to 12 hours, and the associated

heat loads on the gunner and driver. -
may be well in excess of acceptable
levels. The health hazard assessment

- report recommended mstallatmn ofa

cooling system at all crew posmons

Example 2: Forward Area Air * -

. Defense (FAAD) Command, Control

~ against enemy fixed- and rotary-wing

aircraft. The AVENGER is operated

by a two-man crew. The gunner oper-

“ates from inside the turret, and the
“driver operates frorn the driver’s -

Hent stress control enhances soldzers per- -

formance ‘

: compartment The health hazard
assessment identified heat stress as a
potentlal health hazard. Testingindi-
cated that both the gunner and driver
became un‘com’fOrtably hot following

‘and Intelligence (CZI) System, g

Block I

The FAAD C?I System provrdes \
real- t1me airborne threat data to bat-

‘tlefield commanders and operates

world-wide in hot, basic, and cold
(-50°F to 120°F) climates. A health
hazard assessment’ identified both hot

" and cold temperature extremes as sig- -

nificant hazards for personnel occu-

~ pying soft-top shelters (STSs) mount-

60 minutes of firing when the outside

R temperatures near 85 F. When the
gunner and driver operated in
: Mlssron-Orlented Protectlve Posture

ed on HMMWVs. Recommendations

from the health hazard assessment - -
- report caused the 101st Airborne
Division to purchase electric heaters
for use in conjunction with the STSs
and for the 10th Mountain Division to
switch to use of rigid-walled shelters
that have internal heaters. S

" The FAAD CI System
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Firye §”” F “E[ E ,f’"’ REECE 3,000 rounds per minute. The health
o ‘hazard assessment identified back

injuries as a potential adverse health
effect associated with this system.
Crew members must lift ammunition
boxes weighing 97 pounds from the
ammunition carrier to the feed chute,

“a height of nearly 3 feet.- The health -
hazard assessment report recom- ‘

‘ Description: For health hazard

* purposes physical trauma has three

components: hazards from impacts

- to the eye or body from sharp objects,

‘impacts to the eye or body from blunt
objects, and injuries associated with
repeated motion injuries (cumulative

- trauma disorders). Injuries associated ’-mended
with impacts from sharp and blunt -
objects are well understood. These * redesign of the ammunition
- hazards can be present in a wide vari- carrier and feed chute con-
ety of Army systems but predominate - figuration to limit the maxi- -
~ in crew-served weapons and systems - mum height of the lift,
designed to transport soldiers. ' o
Cumulatlve trauma disorders (CTDs) * use of a two-person lift, if the
- result from repetitive motions, force- - lift height is increased to over
ful exertions, continuous mechanical - | 3 feet and

stress or pressure, or from holding
awkward body positions for long
periods. The most common examples
of CTD injuries are back injuries,
carpal tunnel syndrome, and ten-
~ donitis. Many military systems have
~the potential to create environments
where CTDs occutr. '

. limviti"ng the height of the it
to as low as possible, but
always less than 3 feet.

Example M 163A2 Self-Propelled ‘
20mm Vulcan Air Defense System
(VADS). -

. This system consists of an M-168
- 20mm cannon mounted on a tracked

~ vehicle chassis. The VADS provides

‘air defense against low-altitude air--

craft and ground defense against per- - Lowermg lift hezght prevents back
sonnel, trucks, and lightly armored injuries

~ vehicles. The 20mm cannon is capa-

“ble of delivering fire at rates of up to
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Descrzptton Vibration is most
easily described as contact of a
‘mechanically oscillating surface with
~ the human body. It occurs prlmarﬂy
in operating hand held equipment or
weapons that vibrate (segmental
V1brat10n) or from riding in vehicles -

- over rough terrain (whole-body vibra-

tion). The primary health effects due

~ to segmental vibration are arculatory ;

~ disorders, bone and joint disorders,
nerve conduction disorders, and mus-

cle degeneration. Whole-body vibra-

tion health effects are primarily asso-
ciated with back injuries. Other .
“health effects attributable to whole-

- body vibration include abdominal

" pain, urinary difficulty, headaches, -
Visual‘ disturbances, and loss of bal-
ance. Most Army all-terrain vehicles
create some whole-body vibration. -

' Example: Fast Attack Vehicl'e (FAV).

The FAV is a light-weight, all-ter-
rain vehicle capable of high-speed,

~ ¢ross-country travel with high

maneuverability and agility. The

_vehicle serves as a weapons or com-

“ munications platform and carrier for

anti-armor, reconnaissance, and other

~ missions that require speed, agility,

and all-terrain capability. The health

* hazard assessment revealed whole-

body vibration as a significant health .

hazard. Vehicle crew members also .

suffered kidney and back injuries

attributable to shock and vibration
sustained during testing. The health
hazard assessment report recom-
mended

¢ redesigning the seats to
include the addition of more
paddmg to reduce both v1bra- '
tion and shock

. fedeSigning the vehicle sus-
~ pension system to increase its
- shock absorbency, and

* entering FAV operatorsinto -
a medical surveillance pro- -
gram tailored to the identifica- -

“tion of whole-body vibration
health effects. B

- Better shocks, springs, and seats reduce

- crew injuries in desert dune buggy = -
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o -

is strategy is a living document that must be continually npdated to address current and changing
- issues. It was developed through an extensive participatory process involving personnel at all lev-

elsand from a wide range of functlonal spec1alt1es The Army s senior leadershlp is commltted to this
‘ strategy ‘ ' : ~ : /

Please use this form to prov1de your comments concerns, or suggestlons Your ass1stance is need-'

: ‘ed to keep the strategy current, respons1ve, and effectlve

Please fill in your FAX number so we may respond to your suggestions and comments: o

~ FAX this form to the Health Hazard Assessment D1v151on at the UsS. Army Center for Health
Promotion and Preventive Medicine (Prov151onal) DSN: 584-4117 or (410) 671-4117 or

- Mail this form to Commander US. Army Center for Health Promotion and Preventive Medlcme
/ (Prov131onal) ATTN: MCHB-MO- A (Bldg E 1570) Aberdeen Provmg Ground, MD 21010—5422
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