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&y Health Hazard Assessment:
How the System Warks
by LTC Bruce C. Leibrecht

Editor's Note: This is the second in a geries of
articlas an the Army Madical Departrnent's role in the
MANPRINT Program. The first article in this series,
which appeared in the June 1987 issue, presented
an overview of the Army’'s Heaith Hazard Assess-
meant {HHA) progranm .

Army Medical Department (AMEDD) organiza-
tians provide HHA support, as direcied by AR 40-10.
Three components of the AMEDD, the CHice af Tha
Surgeon General {OTSG), the LS Army Health
Services Command (HSC), and the US Army Medical
Research and Development Gommand (MRDC),
gxercise major roles in implementing this program.

OTSG establishes HHA policy and pravides
central coordination of the HHA Pregram. The latter
is accomplished by the Health Hazard Assessmenl
Coordinator, who warks in the Pravenlative and
Military Medicine Consultants Division afl OTEG's
Professional Services Directarate. HSC, as lhe
operaticnal health services provider for the Army,
gives direct HHA supporl. Within HSC, the Academy
ol Health Sciences (AHS) reviews and provides
medical input to requirements documents, while the
Army Environmental Hygiene Agency {AEHA)
performs the HHAs and provides input 1o safety
documents and Human Factors Cnginecring Analy-
ses (HFEAs). Finally, MRDC conducis biomedical
rascarch in support of HHA requirements and assists
in ponducting HHAS.

The Health Hazard Assessment Report [HHAR) is
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ARMY MANPOWER COST SYSTEM
(AMCDS)

By David K. Home, Ph.D.
US Army Besearch Inslitute

The Army Research Institute, under the sponsar-
ship of the Deputy Compiroller of the Army, is
devsloping life-cycle cost, budget, and economic
models known as the Army Manpower Cost Syslem
(AMCOS). These modsls accurately estimate
manpower costs for active Army, Army Reserve,

(Continued on page 3)




HHA (Cortinuad from page 1}

the primary mechanism for fullilling the HHA, which is
required lor each materiel system, component, item,
and product improvement (including nondevelopmen-
tal items). Defined by AR 40-10, the HHAR provides
a standard structure for assessing syslams-gener-
aled threats to the health of crewmembers, maintain-
ers, lrainers, and other troops. The system involved
in generating the HHAR is represented in Figure 1.
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The materiel developer (MATDEV) must submit a
wrillan reguest for the HHAR through pommand
channels to OTSG; 1he combat developar (CETDEV)
may alsa ask for one, usually in conjunclion wilh user
tpsting. Included is a description ol the system and
i= intended use, and any test resulls relaled o health
hazard issues.

A key waystalion In the request’s channel 1o
OTSa is AMG Haadquarters or the TRADOG
Surgean's Office; AMC's HHEA Officer and TRADOC S
Health Standards Officer each reviews and tracks
their respective HHA activities. The raquest is
farwarded to OTSG, where the HHA Coardinater
designatas an independent medical evaluator
(normally AEHA, bul nccasionally MRDC) 1o prepare
a draft HHAR. This reporl is developed by reviewing
the system deascription, doctrinal inlormalion, test and
gvaluation data, health standards, and other avail-
able information. (A fulure article will explain this
preparation process.) The lindings are submitted 1o
OTSG for review, final coordination, and approval,
and then lorwarded through channels to the request-
ing developer. The HHAR may also be incorporated
into the HEEA andfor the Safety Assessment Report
[SAR).

The maost important part of ihe HHA process
is the resolulion of identified health hazard problems;
this allow-through by the developer yields the real
payoff to the Army. The MATDEYV incorporates
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health hazard issues and concems inlo milestone
decision documsnts, while the CBTDEV providas lha
user position on the acceptability of health risks. In
implementing the HHAR's recommendalions, the
MATDEY takes action to eliminate, reducs, ar control
health risks before the system is lielded, health
proteclion criteria are compromised in the materiel
acquisition decision process, the MATDEV must
formally document the risks accepted. Procedures
adoptad to control health risks must be incorporated
into technical and iraining publications and malerials
by the combat, materiel, and training developers.

A different system applies for obtaining medical
inpul lo, and review of, requirements documents.
The CBTDEY or MATDEY, as appropriate, submits
draft system reguiremsnts documents to the AHS for
official review and input. The Academy's Gombal
Developments Directorate identifies polential health
hazards and applicable health standards, prepares
comments, and returns them 1o the requesting
developer. In practice, unofficial input or advice may
ha obtained from AEHA or MBD.

HHA activities, similar to thase In othar
MANPRINT domains, are integrated throughout ali
phases ol a system's development and acquisition
gycle. During the program inkiation phase, the
CBTDEV incorporales health hazard cansideralions
and eriteria into the requirements document
{Operational and Organizational Plan, Justification for
Major System New Starl) based on input from AHS
and other AMEDD elements. Responsibilities and
tasks needed to control polential health hazards are
idantified in the System MANPRINT Managemant
Plan [SMMF).

In ihe concapt exploration phase, the CBTOEY
and MATDEY ensure thal HHA requiremerts are
included in program management dacuments,
particularly the Test and Evaluation Master Plan
(TEMP), the Inlegraled Logistics Support Plan
(ILSP}, and lhe Acquisition Plan (AP). They also
request an HHAR from OTSG, submitting for evalu-
ation available heaith hazards-related test and
avaluation data. Responsiblz organizations obtain
medical input to the HFEA, SAR, Safety and Health
Diata Sheets, and the System Safely Pragram Plan
(SSPP). OTSG, AEHA, and MRBDGC provide health
hazard consultation as required.

During demonstration and validation, the formal
requirements decument (Required Operational

(Continued on page 3)




HHA (Continued from page 2)

Capability, Training Device Requirement) specifically
addresses healih hazard considerations peculiar 10
the system. The CBTDEV, MATDEV, and independ-
ant evaluatar collect health hazard data which form
the basis for an updated HHAR, which in tum pro-
vides input to the updated HFEA, safely documents,
TEMP, SMMP, and SSPP. The MATDEV takes
action 1o control health hazards, and AMEDD
elements continue ta fumish health hazard consulia-
tion, Including direct test support if required.

in the full-scale development phase, esters
collect data to address unresolved health hazard
lssues. To delermine the system's status in terms of
health risks. the MATDEV obtains an updated HHAR
from OTSG. The results of this evaluation are
incorporated into the updated HFEA, the
SMMP, and salety documents. Contract specifica-
tions are developad and refined to ensure compli-
ance wilh health hazard requirements. The MATDEYV
takes action 1o correct or control remaining health
risks, and documents management decisions lhat
accept risk associated with significant hazards.

As the system enters production and deployment,
health hazard control procedures adopted as a result
of HHAR recommendations are incorporated into
technical publications and training materials. Produc-
tion 1esting documents system conformance with
HHA-related contract specifications. Testers collect
required data on unresclved heafth hazard issues
during posl-production testing (e.g., Follow-on
Operational Test and Evaluation) and submils them
ta lhe AMEDD for review. The MATDEV ensures
that Engineering Change Proposals receive proper
raview for health hazard implications, and decisions
resolving remaining health hazard issues are docu-
mented and implemented.

MATDEVs, CBTDEVSs, training developers,
testers, independent evalualors, logistics support
developers, users, and others can chlain a variety of
HHA services as shown below:
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DATA COULDCTIGHURALYEE L] i) LRSS, AEHA,
HHAR Lo 11 AT A, MADG
IFECIAL STUDIES oTs MRDE, AEFA

e

Tha MANPRIMT Points of Contact List published
by ODCSPER Is a good source for cbtaining most of
ihe HHA services shown above. The points af
contact for AMC and MRDC are listed below.

AMC: Commander
LIS Army Matariel Command
ATTN: AMCSG
5001 Eisenhower Avenue
Alexandria, VA 22333-0001
AY 284-4750/9470
{202)274-4750/9470
MRDC: Commander
US Army Medical Research and
Devalopment Command
ATTM: SGRD-FLC
Fort Detrick
Frederick, MD 21701-5012
AV 343-7301
(301) 863-7301

For additional informatian, contac! LTC Laibrecht, U5
Army Aeromedical Research Laboralory, P.0). Box 577, FL
Ruckar, AL, AV: 588-5800 or Com(205)255-6800.

AMCOS (Continued from page 1)

Army National Guard, and civilian personnel, The
active enlisted and officer life-cycle cost models have
been completed; the reserve and civillan models are
currently under development. Systems Research
and Applications (SRA) Corporation is conducting the
entire alfort with the assistance of Systems Analylics
Group (SAG) Corporation.

LTG Max W. Noah, Comptroller of the Army,
praises AMCOS for allowing the Army “to highlight
the impertance ol the person—military or civilian—in
the operation of the Army.” He further states that “we
have not been able to include that in our delibera-
tions over budgets In the past. These models give us
a better pradictive capability lo estimate whal we
need to do with our personne! policy and operations
in the fulure, and emphasizes our ability to be better
informed for decisions, and for budgets.”

AMCOS is a user-iriendly, PC-based family of |
manpower cost models that works best with an AT-
style machine; however, it will run on any IBM-
compatible PC wilh at lzast a ten megabyte hard
disk. The program is menu-driven, so it can be used
with limited knowledge of the system, Experienced |

{Continued on pags 4]




AMCOS (Continued Irom page 3)

users can modify the cost elements for specialized
applications.

To implament the system, users provide man-
power requirements (by grade and number of years
in the life-cycle of the system) for each MOS in the
unit of inlerest. Standard requirement codes {SRCs)
can also be used as input. The user can specily
inflation and discount rales and also has the flexibility
of changing particular cosl elements as the need
arises. The model generates the manpower cosls for
lhe lile-cycle of the system by budget appropriation
category and year for each MOS as well as far the
anting system.

There are a number of applications lar the precise
manpower cost data AMCOS provides. These
include:

W imat M
After the annual or life-cycle manpowaer requirements
have been determined, AMCOS can be used io
genarale the manpower cosls.

The
casts of various manpower-sysiem configurations
can be estimated so that the most cosl-sffective mix
of manpower and hardware may be determined.

Explicit modeling allows
rapid eslimation of the cosl implications of parsonnel
policy changes (such as tour langth, reenlistment
bonuses, the proportion of high gualily recruits in an
MOS, compeoneni mix, ste.).

irny i The
timing and magnitude of cosis must be estimaled far
budget consideration.

Cost dala from a variety of sources are processed
through a number of pelicy modules 1o obdain cost
elements by major budgst approprialion calegory for
sach MOS. The policy modules currently in AMCOS
include: military compensation, enlisted recruiting,
officer acquisition, fraining, permanent change al
station, retired pay accrual, selective reenlistment
banus, spacial pays, medical support, other beneiis,
and the new Gl bill. These cosl elements are then
used as an input 1o the cost estimating routine. The
cost elements may also be accessed direclly as a
separale cost data base for viewing or for moditica-
tion in the cost estimation. The cost dala base 15
genzraied by data from the underlying data base that
is processed through the policy modules. The cosis

4

are then generated for specific MOS's or units by the =,

cost estimation routines. i;
An AMCOS graphics module can be used 10

display both discounted and nondiscounted cosls

over time for any system being costed. Options

include bar charts that represent total cosl over fime

by year, and bar and pie charts showing cosis by

appropriation categery.

The fife-cycle models have been used in a num-
ber ol applications to date. For example, the Army
Cost and Economic Analysis Center (CEAC) has
usad AMCOS to gensrate the manpower costs for
several configurations of the Armared Family of
Vehicles.

Far more information, contact David K. Horme, Ph.I.
[(COA), US Army Rasearch institute, (202} 274-5610, or
Donald E. Rose, Jr. {Project Manager), Systems Research
and Applications Corporatian, (703} 538-7R26.

- _*_—| Firsi MANPRINT Senior Training Course
f:“’—i. Taught at Fort Belvoir

i? y by Cooper Wright
1

A pilot MANPRINT Senlor Training Course
(M3TC) was conducled at Fort Belvair, VA during the
wesk of November 2-6, 1887. Guidance lor the
course was provided by GEN Maxwell R. Thurman
during the MANPRINT In-Pracess Review {IPR} held
at TRADOC headquarters on 4 September, 1987.

.‘

The MSTG is designed to bring the commanders
and stafl of TRADOC schools and centers together
with thoge of the AMC commodity commands for
discussion of MANPRINT policies and procedures.
Thraugh lectures, brielings, and practical exercises,
participants learn the techniques used to integralte
MANFPRINT considerations into all phases of the
materiel acouisilion process.

The first day’s session was opened by MG William
H. Reno, CG, US Army Engineer Center and MG
Henry G. Skeen, GG, US Army Troop Support
Gommand: their staff representalives then briefed
atiendees on the implications of MANPRINT in the
Commercial Generator Sets and Assemblages
(CGSA) program. During the nexi four days, partici-
pants received instruclion in MAMNPRINT roles and
responsitilities, the Syslem MAMPRINT Manage-
ment Plan (SMMP), requirement and procurement

(Continued on page 9)




MSTC (Continued from page 4)

documents, and key acquisition activities. Aclual
CGSA program documents were used during the
instruction. !

MG Reno closed the course by emphasizing
MANPRINMT's wital role in the materiel acquisition
process, and the payoff it yislds in lerms of
operations and support costs over time. He then
challenged the course participants to make
MANPRINT more than just another bureaucracy. so
that it may favorably impact upen the army of the
fuiure.

The next MSTC will be hosted by the US Army
Missile Command, Redstone Arsenal, AL, during the
week of January 11-15, 1888, MANMPRINT players
from ihe US Army Alr Defense Center will attend as
the supported TRADOG representatives.

Upecoming coursas are listed on page B. For moro infar-
mation, contact Cocper Wright at (703} 820-5000.

BOOK REVIEW
by Kent Myars, Fh.D.

The Human Facior

Richard Rubinstein, Harry M. Hersh, Hanry F.
Ledgard, ed., The Human Factor: Designing Com-
puter Systems for People, Digital Press (12A Es-
quire Road, Billerica, MA 01862), 1924. 240 pp.,
$30.00. Includes glossary, bibliography, Index,
teaching exercises, and audio taped discussion with
tha authors.

Authors Rubinstein and Hersh apply human faclors
concepts to compuler systems design. The Human
Eactor is an easily undersiood treaimant of human-
oriented design, yet it also achieves some depth
when discussing cognitive issues. The core of the
book is devoled 1o defining practical guidelines far
prototype development. Task analysis, the design
developmeni process, language, human Interface
slyles, and testing systems are among the topics
coverad. Guidelines include:

. Designers must
understand how the system will it inta the user's
current problem solving practice.

Choose 3 good external myth o influence the way in
which users think about the svstem. Programmers
may think in terms of fileg, records, and system calls,

5_

but the usar should be given an apprapriate analogy
{o guide his use of the system. The “filing cabinet
myth” encourages the user fo move information

around as it it were in paper liles, allowing him to
keep track of infarmalion using familiar procedures.

Imterpersonal communication, particularty behavior
during conversation, is a “rich source of guidance”
when designing human interfaces.

i fth ign. Serious
documentation is as crucial fo the system as the
software. Done early in ihe design process, it will
revaal many flaws while there is still opporiunily for
inexpensive repair.

rars inthe system. A design is faulty if
it fails to identify and accommodate the human errors
{hat ara likely to cccur. A human-oriented design will
ensure that fewer machine or man-made errors
occur, and will alllow for an easier recovery whan
they do.

ime. The user has
gxpeciations of response time from computers.
Delay and variation disrupts interaction, causing
canfusion and "stuttering.”

Use the user's representation of data. Data catego-
ries and presentation formats should accommodale
1he user through natural, flexible, and consistent
reprasantations.

You build it, you test it. Simple and inexpensive
evaluations, pedormed by designers at an garly
slage, can eliminate pofentially costly mistakes, and
ensure 1hat goals and requirements are met. Itis
gssential to have the users test the prototypes.

The authors concluds by stating that users must
be “allowed 1o develop in their own worlds, and nol
solely in that of the systems designer.”

< T [

- For genaral Infarmatlon ragarding the MAMPRINT
Bulletin or Points of Contact List, contact: Auloma-
tion Research Systems, Ltd., ATTN: MANPRINT
P, 4480 King St., Alexandria, VA 22302. Tele-
phene: (703) 820-8000.

« Changes of address should be directed to Ms.
Kristy Underwood al the above ARG address.

Please enclose your old mailing label with updale.




be Tested?
by LTC Joe Bishop

Edilor's Note: The Logistics Developmeni Branch of
the Office of the Program Manager, M1A1 Tank,
requested an article on how the tast community
checks for MANPRINT and “fightability” of a new
waapon system {; specitically referring to the M1AT
Block I improvement Program). The Oparational
Test and Evaluation Agency (OTEA) posilion is that
MANPRINT and “tightability” are complex concapls
that cannot be fested directly. This arlicle expands
on this nation fram an OT&E perspective.

OTEA views MANPRINT as a subset ol Materiel
Aquisition Process {MAP) managsmenl procedures,
and not as a systam characteristic; therefora, it is not
directly festable. The MANPRINT process ensures
{hat comhbat and malteriel developers generate the
human resource and performance considerations o
impact upen the design and selaction of a new
syslem, enabling it 1o meet the user's ngeds. The
T&E commurity gvaluales the program’s impaclon a
gystemn similar to the way il evaluates the outcome of
any other facat of engineering design—by as5essing
the systern's technical and operalional performancs,
using reduired characteristive as a benchmark.

OT&E measures total system periormance
against the user's nesds. Testing is done inas
realistic an operational setting as ¢an be devised,
with all components of the system present, including
ihe soldiers who will operate, maimain and support
the equipment in combat. Such testing ensures that
soldier 1ask perormance Is not the weak link in iotal
system performance. If system performance is urn-
satisfactory, or may bacome 50 under the stress of
combat. the human component is analyzed as a
petential tactor. If determined to be a significant
conlributing cauae, dosign solutions are identified by
evaluating the impact cf all elements of the 1ofal
system (i.e., hardware, software, manpower and
organization, personnel, training, and lask proce-
dures) on soldier 1ask parformance.

Developtnental Testing (D) and Technical Test
and Evaluation {TT&E) take a shightly ditferent

approach. TT&E ensuras {hat a syslem meets
applicable industry standards and contracl specifica-
tians, bui is alse congerned with perfermance,
particularly that of subsyslems undar specitied
eonditions. TT&E uses soldier task performance as a
guide to determine which specific syslem characleris-
tics will be tested, just as in OT&E. The tesls per
tormed depend not only upen the system’'s specific
hardware and software features, but also upon the
role soldiers are expecied 1o play in aperation,
maintenance, and support.

The “fightability” of a system iz a global concept
which must be braoken down into elements of system
performance for it to be {ested directly. What it
means depends upen ihe purpose and intertions of
the combat developer, as well asthe specific hard-
ware and software oplions the materiel and combat
developers have selecled 10 achieve the user's
systam performance requirements. What is buwilt into
the system In response to those requirements are
those technological compromises the developers
jointly decide will imprave its “fightability”. “Fightabil-
ity improvements” to the M1A1 tank, for example, are
operationally defined by the combat and materisl
developers in terms of the intended operation and
use of those improvements. The consequences of
thase improvements are broken down further by the
combat developer in terms of system parfprmance
iszues and criteria, and the task procedures which
integrate system operalion, maintenance, and sup-
porl with doctring, tactics, and means of employment.

OTA&E tests system performance against
operational issues and criteria. “Fightatilily" would
be evalualed by assessing the change or imprave-
ment in system perormance attributable to those
hardware and software options selected to implemant
the concept of “improved fighlability.” It has meaning
only in {erms of the actual technical changes made 1o
the equipment, the procedural changes made for ils
gperalion, and lhe purposes far which those changdes
were made.

In regard to testing far “fightability improvements”
{o ihe Abrams tark under the Block Il program, an
operalional definition ol “fightability” must be pursued
with the combat developer. In addition, a description

(Continued on page 7




Fightability (Continued from page B)

of the MANPRINT goals and constralms that would
influence Block Il design must be solicited. These
answers should form the basis for the issues 10 be
addressed, and the perdormance to be measured in
hoth user and technical testing. Indeed, the answer
{a the operational definition of Yightability” may
actually take the form of M1A1 Block Il aperational
Issues and criteria.

Cuestions on the above shouid be addressed to LTC
Bishop or MAJ(P) Kaminski, CSTE-TS-M, AV 269-

? =
NATC-SPONESORED WORKSHOR

NATO is sponsaring a Workshop on “Applications
of Humnan Performance Models to System Design: A
Technology Demensiration workshop" to be held
10 -13 May 1988 in Orlando, FL. The workshop will
emphasize applications rather than itheory and will
consist of technical papers, technology demonsira-
tions, and structured discussions. Attandance willbe
limited o 100. The NATO Research Study Group will
invite attendees on the basis of their background o
ensure a fapresentatiue mix of industry, government,
and university interests. For more information, refer

2487 or Com (202)756-2447. fo ‘Meetings of Interesl’ on page 8.
| -
—— e which must be observed to avoid personal injury, loss
- f ERALGE RE of life, {or) lang-term health hazard.”
el TR
# | » CAUTION
Can MANPRINT Help Sclve ANSI Z35: “..potential danger or hazard, ora

a Safety Dilemma?
by Fobert Runyard
Syslem Safety/Human Factors Engineer
Ford Aerospace and Communicalions
Corporation

when a soldier notes a significant ditference ba-
tween an itlem in a technical manual (TM} and its
real-life countarpart, his or her confidence inihe TM
may be lessened. When the contradiction involves
safely specilications, the consequences may be far
mare serious.

Problems arise when one set of standards 1
used for labeling a condition in the equipment
(commercial and developed items are usually Consis-
tent with American Nationai Standards Institute
[ANSI] standard £35), and another sel for labeling
ihe same condition in the TM (as in Military Hand-
book 63038-1). Note the diferences in meanings of
some majar terms:

DANGER
ANSI Z735: *_immediate and grave danger or peril,
a hazard capable of producing irreversible damage or
injury, and prohibitions against harmful activity”
MIL-HDBE: (DANGERisnota spacified waming
term.)

I
ANSI Z35: (WARNING is nol a specified signal
term.}
MIL-HDBK: "Condilions, practices, of procedures

hazard capable of resulting in severe but not
irreversible injury or damage.”

MIL-HDBK;: “Gondilions, practices, or procedures
which must be observed to avoid damage to eguip-
ment (or destruction of equipment.”

Caolors associated with specific warnings differ as
wall:

ANS| Z35: “DANGER" appears in white on a red
oval. “CAUTION" appears in ysllow on a black back-
ground.

MIL-HDBK: “Red conventionally symbolizes
dangerous condilions. . Orange conventionally indi-
cates when caulion is to be exercised.”

Such inconsistancies provide opportunities for
unnacessary and potentially costly errors in human
performance. User acceplance is also a factor;
reference 1o manuals is hindered when information
cannot be trusted. Specifications in tachnical
manuals must be unilorm with labeling of the hard-
ware. Thisisa safety-oriented issue which, having
contributed Lo soldier raining and periormanct
problems in the past, should have been addressed
long ago.

Can anyone in the MAMPRINT world help to make
this happen?

HEPPB
HOLIBEES! W




Schedule of
MANPRINT

Courses for
FYB88

MAMNPRINT Senior Treining Coursas
11-15 Jan 88 (Redstone}  25-22 Apr 88 (Rock Island)
22.26 Feb 08 (Bliss) 23-27 May 88 [TACON)
28 Mar - 1 Apr 53 (Sill) 27 Jun- 1 Jul 88 { Knox)

MANFRINT Staff Officer Tralning Coursas®

25 .Jan - 12 Fob B2 11 - 29 Jul B8

7 - 26 Mar B8 B - 26 Aug 88

4 .22 Aprgid 12-30 Sep 88

2 - 20 May 88 10 Oct - 6 Mov 88
6-24 Jun 88 20 Mov - 18 Dec B3

*pll courses will ba held at the Casay Building. Humphrey's
Enginesr Suppart Activity Complex, Ft. Balvoir, YA,

MANPRINT INFORMATION

POLICY-MANPRINT, Research and Swdies Direcmrate,
HQDA (DAPE-MR). Washington, DG 20310-0300, AV 225-8213,
COMM (202) 695-8213.

MANPRIMT TRAINING - Soldier Suppor Center MNational Capital
Region, ATTH: ATHC MM, Alaxandria, VA 22332-0400. AN 221-
3707, COMM (703) 325-37085.

PADCUREMENT & ACQUISITION - US Army Matarial Com-
mand, ATTH: AMCDE-PO, Alexandsia, VA 22333-0001. AV
2845506, COMM [2082) 274-5696.

HUMAN FACTORS ENGINEERING STANDARDS AMD
APPLICATIONS - Human Enginesring Labaratory - MICOM
Datachmenl, ATTH: SLCHE-WI. Radstons Arscnal, AL A589E-
Tooo, AWV TAG-2048, COMM {205) 876-20448.

MANPOWER, PERSONMEL AND TRAINING RESEARCH -
Army Rasearch Instituta, ATTH: PERI-SM, Alexandra, VA
22384 5600, AV 2B4-04240, COMM (202) 274-94E20,

g —

e T

. _I'
25-30 January 1988

Test Technology Sympesium. Johns Hopkins Linivar-
sity, Laurel, MD. DCD personnel only. Contacl: Science
and Technology Corp., Mestings Division, ATTN: TTS,
101 Research Dr., Hampton, VA 23686-1340. Tele-
phone; (B04) 965-0332.

11 February 1988

MANPRINT Methodology Warkshop. Alexandria, VA.
To provide TRHADOC Adlion Cificars MANPRINT analysis
methods. For mors information contact: Mr. J. Dykhuis.
Taelephona: AV 2212074 or (202} 325-2074.

3.5 May 1988

Manpower, Personnsl, Tralning, and Safaty Conder-
snce. Orlando, FL. Contact: Mational Security Industrizl
Asan., 1015 15th St., MW, Sie. o01, Washington, D.C.
20005, Talaphone: (202) 393-3620.

10-13 May 1988

Applications of Humean Perfermance Modals to
Sysiem Dasign: A Technolegy Demonsiration
Warkshop. Criando, FL. MATO sponsored. Contact.
Dr. Michaal H. Strub, US Army Ressarch frstitute-Forl
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