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FY 2002 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET DATE: June 2001

BUDGET ACTIMITY: 2 PROGRAM ELEMENT:  0602236N
PROGRAM ELEMENT TI TLE: Warfighter Sustai nnent Applied Research

(U COsT: (Dollars in Thousands)

PRQIECT
NUMBER &  FY 2000 FY 2001 FY 2002
TI TLE ACTUAL ESTI MATE  ESTI MATE
War fi ght er Sustainment Applied Research

* %

*x 71,294

**The Sci ence and Technol ogy Program El enents (PEs) were restructured in FY 2002. The work described in FY 2000 and
2001 was funded in PEs 0602121N, 0602122N, 0602233N, and 0602234N.

(U M SSI ON DESCRI PTI ON AND BUDGET | TEM JUSTI FI CATION:  This PE funds applied research supporting Future Nava
Capabilities (FNC) (Capabl e Manpower, Expeditionary Logistics, Total Oanership Cost (TOC) Reduction, and Warfighter
Protection) and innovation-based efforts that will provide technol ogy options for future Navy and Marine Corps
capabilities. Efforts focus on manpower, personnel, and human factors (HF); Naval systens training; expeditionary
| ogi stics; energy conversion; Naval materials, maintenance reduction and TCC reduction; nedical technol ogies
environnmental quality, and biocentric technol ogies

(U Due to the nunber of efforts in this PE, the programnms described are representative of the work included in this PE

(U) JUSTI FI CATI ON FOR BUDGET ACTIVITY: This programis budgeted within the APPLI ED RESEARCH Budget Activity because it
i nvestigates technol ogi cal advances with possible applications toward sol ution of specific Naval problens, short of a
maj or devel opment effort.

(U PROGRAM ACCOWPLI SHMVENTS AND PLANS:

(U MANPOVER, PERSONNEL, AND HUMAN FACTORS: These technol ogi es enhance the Navy's ability to select, assign, and nmanage
its people. Technol ogy devel opnent in these areas responds to a variety of requirenents, including: managing the force
efficiently and maintaining readiness with fewer people and snmaller budgets; providing warfighting capabilities
optinmized for lowintensity conflict and littoral warfare; and operating and maintaining increasingly sophisticated
weapons systens whil e managi ng i ndi vidual workl oad and supporting optimal manning.
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MANPOVER,
PERSONNEL &
HUMAN FYOO FYOo1l FY02-$7, 679
FACTORS
‘I nt egrat ed personnel simulation Real i stic Job Previews/ Model s for Person-Organization Fit
t echni ques Recruiter Screening Battery/ (PersOrg)
-Student Val ue Model for Training Recruiter Incentive System Psychonetrics of Measures of
and Readi ness Conti nuum Conbat Systens Managenent Interests, Preferences, and Soci al
(Stuval) Managi ng Critical Events Judgement (PsychoMeas)
Extensi bl e Markup Language/ Data Human Systens |ntegration Model s of Aptitude and Interest
Mning Strategies for Navy Audi o Managenent (ModApt)
Personnel Force Pl anning Ri de/ Joi n usability and Contents
( XML/ DV (UseCont)
El ectronic (E)-comrerce Sai | or/ Marine Assignment Matchmaker
Technol ogi es for Personnel ( SMAM)
DES}D,rAISgUtI on and Assignment Servi ce Menber/ Conmand | ntelligent
Initiate (& ) Agents (SMC A)
Prot ot ype Advanced Land Attack
Consol e and Tasks (LAWCT)
Cognitive Wrk Tools to
Devel op/ Mbdel System Design (Cog-
Tool s)
Hurman Perfornmance M cro Mdel s
(HunPerf M cro)
Hurman Characteristics in System
Desi gn
System Moni toring of Human
Per f or mance
Team Wor kl oad Di stribution Methods
Cont i nue -Prediction of Subnmarine Service -I ntegrated Personnel Simulation -Real istic Job Previews/Recruiter

Di squalification (SubSchl)

Techni ques

Screening Battery/ Recruiter
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.Sel ecting, Training Assigning -St uVval I'ncentive System
and Retaining Sailors .XM./ DM -I ntegrated Personnel Simulation
(FirsTerm E- PASS Techni ques
-Thr ee Di mensi onal (3D) -St uVa
Per spective View -XM_/ DM
E- PASS
Conmbat systens nanagenent
Managi ng critical events
Human Systens |ntegration Audio
Managenent
Visual Information Filtering for -SubSchl
Conpl et e Force Managenent (Vi sl nfo) -FirsTerm
New Per sonnel Assessnent 3D Perspective View
Technol ogi es ( NPAT)
(U) Training technol ogi es enhance the Navy's ability to train effectively and affordably in classroomsettings, in
simul ated environnents, and whil e deployed, and to operate effectively in the conplex, high-stress, information-rich and
anbi guous environnents of nodern warfare. Technol ogy devel opnent responds to a variety of requirenents, including

provi di ng

nor e af f ordabl e approaches to training and skil

mai nt enance.

Trai ni ng FYO00 FYo1 FY02- $10, 480
Conput er Generated Forces Apply virtual environnent (VE) I nstructional strategies for
(CGF) devel opnent of sinulated technology to the training of overcom ng m sconceptions
team nenbers to insert into spatial behavior relevant to Ef fective feedback in dynamc
teamtraining intelligent expedi tionary forces. task Artificial Intelligence (Al)
tutoring systens. Devel op nul ti-sensory, tutoring

Initiate Fl eet Integration Training and spatially distributed conputer | nstructiona

Eval uati on Research (FI TER)
devel op/ sel ect test bed and
begi n enpirical exam nation of
various training strategies to

cl ose the "cognitive
di ff areancece nan" het ween

i nterfaces and assess i npact
on hunman | earni ng and nenory.

Devel op net hods for neasuring
realismin VEs and determ ne
the rel ati onshi p between

vonnl i ~nva AanAd b Al nl

i mpact of
personi fi ed pedagogi cal agents
Cognitive task anal ysis nethods
for subject matter experts
Measuring, Devel opi ng and Li nking
Shared Cognition to Team and
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di fferences gap" between

novi ce and expert nenbers in
[ arge distributed teans.
Devel op neasures of

ef fecti veness (MOES) and
nmeasur e of performance (MOPs)
for this environnment

realismand training
ef fecti veness of VEs

Addr ess human conput er
interaction i ssues relevant to

devel oping a virtual cockpit

Di stri buted Team Performance
Advanced Mai ntenance Technol ogy
Support

Trai ni ng and Perfornmance Aiding
Interactive Electronic Technica
Manual s/ Condi ti on Based

Mai nt enance (| ETMs/ CBM) Syst ens
Intelligent Miintainer Aid

Al gorithns for Generating Optinma
Ment or - Prot ot ype Pai ri ngs

Fost eri ng Conti nuous Learning On-
The-Job Through Sel f Regul ating
Processes

On-Line Strategies for

Col | aborative Goup Learning
Traini ng Val ue of Milti-nedia
Technol ogi es

Si mul ati on of Amphi bi ous vehi cl es
noti on

Al ternate displays for conbat
vehicl e sinulators

Di stributed interaction of
vehi cl e crew nenbers

Si nul ati on of human | oconoti on
Weapons handling for disnounted
conbat ant s

CGF:  capability of CGF's to act
as instructional agents for
scenari o generation and provide
coachi ng and feedback

CGF:  Validate inproved human
cognitive and behavi oral nodeling
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techniques within CG- in a
di stri buted environnment as
sinmul ated teammat es & adversari es

CGF:  devel op enhanced nodel i ng
techni ques for representing

i ndi vidual differences such as

the effects of training in CGFs

Dual Use technol ogies in the
areas |isted above

Artifically intelligent
tutoring in dynam c deci si on-
maki ng

Augnenti ng di splays to enhance
| ear ni ng

Advanci ng applied cognitive
task anal ysis

Physi cs tutor (nechanics)
Advanced I nstructional

Artificially intelligent
tutoring in dynam ¢ deci sion-
maki ng

Augnenting di splays to enhance
| ear ni ng

Advanci ng applied cognitive
task anal ysis

Physics Tutor (electricity and
magnet i sm

Physics Tutor (electricity and
magnet i sm

Advanced I nstructional Authoring
Tool s

Apply VE technology to the
training of spatial behavior

rel evant to expeditionary forces.

Devel op nulti-sensory, spatially
di stributed conputer interfaces

Conti nue Aut hori ng Tool s Advanced | nstructi onal and assess inpact on human
Effective use of nulti-media Aut horing Tool s | earning and menory _
Advanced Al teaching CGF: GG devel opnent  of Devel op methods for neasuring
t echnol ogy for thernodynanics sinul ated team nenbers to re?|;$”1'E.VEB ?nd deterr!ne thg
; insert into teamtraining relationship between realisman
Lrgfgaa;hggt:Erkfngerfornance intelligent tutoring systens. training effectiveness of VEs
Sel f o Addr ess human conput er
elT training teams interaction issues relevant to
devel oping a virtual cockpit
I nstruction for situation Effective use of nulti-nedia Artificially intelligent
awar eness Advanced Al teaching tutoring in dynam c decision-
Conpl et e Shi pboard skill renediation technol ogy for thernodynam cs meki ng

CG~: establish a distributed
battl espace simul ation

Integrating | ETMS, training,
performance aids

Augnenting di splays to enhance
| ear ni ng
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facility dedicated to
supporting research in node
devel opnent, integration and
eval uation for CGF

CGF: assessnment of the
current state-of-the-art for
the realistic nodeling of
hunman behavi or for use within
Naval nodeling and sinul ation
proj ects

Expl oratory research on issues
and technol ogi cal problenms in
VE training

Self training teans

FI TER: devel opnent of test-
bed to study large distributed
t eans

Advanci ng applied cognitive task
anal ysi s

CGF: CGF devel oprment of simul at ed
team nenbers to insert into team
training intelligent tutoring
systens (experinments on training
ef fecti veness).

(U Expeditionary Logistics addresses enabling capabilities covering distribution
maneuvers fromthe sea (OMWTS), seabasing, and other future Naval concepts hinge on tinmely and
Work areas enconpass surface repl eni shment of the seabase from Naval and

shi ppi ng, ship-to-ship material handling to include at-sea rearmng
Additionally, OWTS will rely on managi ng avail able assets nore w sely.

a conprehensive architecture for C2,

r eadi ness.

conmer ci al
ship to shore material distribution
Technol ogy areas include inproved tactica
battl efield sensor feeds into | ogistics situationa

Oper ati ona
responsi ve sustai nnent fromthe sea

supply and mai nt enance systens,
awar eness and consunption reduction

command and control (C2), and

i nternal seabase material handling, and

Expedit -
i onary FY0O0 FYo1 FY02- $7, 426
Logi stics
Devel op netrics, denonstration Refined algorithnms to incorporate
pl ans, and transition for the captured use rates, inprove
Fi ve Year Defense Plan (FYDP) source data quality, inprove
i nvest ment cycle sustai nment rate cal cul ation, and
Initiate est abli sh stockage | evel s that

Creat e decision support
technol ogi es for Log C2 Course
of Action (COA) generation

are situationally dependent
Mat eri al handling technol ogi es
for Sea State 5 strike up/down
applied to carriers and
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conmbatants, as well as logistics
future platforns

Underway repl eni shnent

t echnol ogi es i ncl udi ng wave
notion characterization and
station keeping technol ogy

devel opnent

Expl ore annealing and sinilar

al gorithmoptim zation techni ques
for balancing large array

| ogi stics throughput equations

Create C2 technol ogy functiona
architecture

Cont i nue

G ound Log C2 decision support
COA

Conpl et e

Devel op netrics, denonstration
pl ans, and transition for the
FYDP i nvest ment cycle

(U Energy Conversion efforts address technol ogy devel opment to provide significant
systens and subsystens in ternms of perfornmance,
technology to the Fleet for warfighter sustainnent.

personnel and pl

enabling sinmulation aided design and condition-based nonitoring capabilities.

ef fective design, performance assessnent,

safety, reliability, and affordability,

i mprovenents in energetic materi al

and to transition advanced

Goal s include: advanced energetic materials for both warheads and
propellants with both superior performance and acceptable insensitivity characteristics to reduce vulnerability to both
atforns; and reliable sinmulation tools and diagnostics to (1) devel op and desi gn superior perfornance
reduced vulnerability systens tailored to specific warfighter nissions, (2) inprove safety, and (3) reduce cost by

This work devel ops technol ogi es for cost

and vul nerability assessnent of enhanced perfornance, insensitive nunitions.

Ener gy
Conver si on

FYO0O

FYO1

FY02- $2, 659

Initiate

Devel op capability to predict

ef fects of energetic
conponents on propel | ant
rate paraneters

burn

Eval uat e advanced fuels for
enhanced expl osi ve and
propel l ant applications

Devel op di agnostics to nonitor
response of energetic materials
to external stinmuli
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Devel op capability to simulate
system response to expl osive
effects

Devel op capability to tailor
propel | ant performance to
conbustion characteristics

Eval uat e advanced fuels for
enhanced expl osi ve and propel | ant
appl i cations

Devel op capability to predict
effects of ballistic nodifiers on
propel | ant perfornmance paraneters

Devel op | aboratory scal e
di agnostic to determ ne
under wat er expl osi ve
perf or mance

Devel op capability to sinulate
system response to expl osive

Devel op | aboratory scal e
di agnostic to determ ne
under wat er expl osi ve

per f or mance

Devel op underwat er expl osion
paranmeters to accurately

Conti nue
assess structural response to effects
attack Devel op capability to predict
effects of anmmoni um
perchlorate (AP) size on
propellant burn rate
par anmet ers
Reactive material underwater Val i dat ed underwat er expl osi on Devel oprment of |aboratory scale
structure burn-through paraneters to accurately di agnostic to accurately
mechani sm assess structural response to det er mi ne underwat er expl osi ve
attack performance with | arge scal e test
Conpl et e results

Devel opnent of 1°' generation
nmodel to predict effects of AP
size effects on propellant burn
rate paraneters

(U Materials, Mintenance Reduction, and TOC reduction efforts address significant inprovenents in terms of
affordability, reliability and performance to transition advanced technology to the Fleet for warfighter sustainment.
Goal s include: advanced, |ightweight materials and processes to reduce weight and cost; ultrareliable materials and
sensors to reduce cost by enabling condition-based and zero mnai ntenance capabilities; environnentally acceptabl e | ong-
life coatings for aircraft and ships to inprove the quality of life for sailors; advanced | ow cost wel ding and joi ni ng
nmet hods, and new | ow cost sensors. Turbine inprovenment efforts cover the Navy's share of the turbine engi ne component
devel opnent efforts under the Department of Defense (DoD)/National Aeronautics and Space Admi nistration (NASA) |Industry

I ntegrated Hi gh Performance Turbi ne Engi ne Technol ogy (I HPTET) program ensuring that Navy uni que design and operationa
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Al'so included are aircraft and ship electrical
Airframe and ship corrosion efforts address an integrated approach for the control of the effects of
The wor k devel ops advanced cost effective prevention and life cycle managenent
This is particularly significant to life extension for the aging fleet.

UNCLASSIFIED

DATE: June 2001

power generation and thernmal managenent

Mat eri al s/
Mai nt enance
/| TOC

FY00

FYO1l

FY02- $22, 704

Devel op friction stir wel ding
nmet hods for ship steels
Feasibility of oxidation-
resi stant Ml ybendum ( M)

al | oys (2500°F)

Hi gh Di anmeter Speed (DN)
Beari ng

Reduced Cost Integral Bl ade
Rotors (1 BRs)

I nt egrated Engi ne Health
Managenent

Characterize system
performance of hybrid
composite/concrete with fault
nmoni t ori ng system

Thermal barrier technology for
oxi dation resistant Mo alloys

Cadmi um r epl acenent
t echnol ogi es

New corrosion prevention
appl i que technol ogi es

Til ed Bl ade Technol ogy

Devel op advanced smart wires for
Aircraft

Non-destructive eval uati on ( NDE)
nmet hods for ship shaft health
nmoni t ori ng

Singl e coat corrosion contro
coatings for ship tanks

New wash-down process for USMC
vehi cl es

Ful I Annul ar Comnbust or

Reduced Sensorl oad Di aghostics

Initiate I nnovati ve conposite casting Active Turbine Tip Control Phase |11 Fan
technol ogies for ship shafts Li fe Extending Control Eval uate new corrosi on prevention
and seals. o Envi ronment al barrier coatings compounds (interior surfaces and
Ausform finishing of rotocraft for ceranmi cs/ conposites avi oni cs)
gears Assess new NDE t echnol ogi es for
i nspection of corrosion
degradati on
Assess application of high force
actuators for naval structures
Devel op high strain — high force
Actuators for conditioned-based
mai nt enance
Conti nue Eval uate corrosion sensors for Friction stir welding for ship Eval uat e system perfornmance of
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bal | ast tanks

Eval uate wel dability of
stai nl ess steel

Novel cost-reducing processing
car bon heat shields
Denpnstrate nanostructured
coatings in sel ected
conmponent s

Devel op advanced singl e
crystal transducer materials
for medi cal assessnent
(battlefield)

I ntegrated Lightweight (Lt-
wei ght) Combust or

Advanced Fi nger Sea
Advanced 2 stage fan
Conposi te Turbi ne Vane

Devel op nore affordable,
hi gher performance ship steels

I mproved filler netal for nore
affordabl e and reliable
wel di ng of High Strength Low
Al'l oy (HSLA) steels

Devel op upgraded seawat er

val ves

U trasonic corrosion/erosion
det ecti on technol ogy

Envi ronnental | y accept abl e

coatings for nonmagnetic ship
hul | s

steels

Corrosion sensors in
operational ships ballast

t anks

Envi ronmental | y acceptabl e
coatings for non-nmagnetic ship
hul I's

Eval uat e upgraded seawat er

val ves in operational ships to
reduce cost

Advanced car bon/ car bon
processes for mssile heat
shi el ds

Eval uat e advanced transducer
materi al s

Advanced 2 stage fan

Conposi te Turbi ne Vane

H gh DN Bearing

Reduced Cost |BRs

I ntegrated Engine Health
Management

I nnovati ve conposite casting
technol ogi es for ship shafts
and seal s

Devel op oxi dation resistant M
al | oys

Devel op nore affordable,

hi gher performance ship steels
Eval uate wel dability of
stai nl ess steel
Ausform fini shing of rotocraft
gears

hybrid conposite concrete with
fault nonitoring

Friction stir welding for ship
steels

Devel op thermal barrier coatings
for Mo alloys

Conposi te Turbi ne Vane
H gh DN Bearing
Reduced Cost |BRs

I ntegrated Engine Health
Management

Til ed Bl ade Technol ogy

Active Turbine Tip Contro

Li fe Extendi ng Control

Devel op nul ti-functiona
transducer materials

I nnovati ve conposite casting
technol ogi es for ship shafts and
seal s

Devel op nore affordable, higher
performance ship steels

Devel op oxidation resistant M
al | oys

Cd repl acenent technol ogi es

Corrosion resistant application
t echnol ogi es

Envi ronmental | y accept abl e
coatings for nonmagnetic ship
hul I s

Envi ronmental barrier coatings
for ceram cs/conposites
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BUDCET ACTIVITY: 2

Denonstrate new M L-100S
wel ding wire for shipbuilding

Ausform fini shing of rotocraft
gears/transition

Wel dability of stainless stee

Advanced carbon/ carbon processes
for heat shields

Carbon fiber reinforced rods
in concrete (piers)

Radi o- acti vated corrosion
sensor systens for H 60

U trasoni cs corrosi on/ erosi on
det ecti on technol ogy
Nanostructured Ni and Al based
all oys, transition to

Transition upgraded seawater
val ves to acquisition

Advanced 2 Stage Fan
Corrosi on sensors bal |l ast tanks

Conpl et e Advanced Fan Structures shi pboard use for repair, Filler materials for HSLA steels
Next Generation Cooling refurbishment, and life
ext ensi on
I ntegrated Lt-weight Conbustor
Advanced Fi nger Sea
i cal Technol ogi es inprove warfighter safety and enhance personnel performance capabilities under adverse
Medi cal Technol ogi i figh f d h | f biliti d d

condi ti ons,

enhance di agnosi s of nedica
and di sease in hazardous environnents.

energenci es and treatment of casualties,
Requi rement s whi ch support technol ogy devel opnent in these areas include:

and prevent costly occupational injury

i mproving warfighting capabilities through enhanced supply and | ong-term storage of pre-positioned nmedical supplies such
for key personnel; and providing enhanced casualty care onboard

as bl ood; providing better stress endurance/control

anphi bi ous casualty receiving ships.

Medi ca
Technol - FYOO0 FYo1l FY02-$12, 298
ogi es
New et hods to detect and Clinical strategies Henostatic dressing with
assess environnent al to protect and restore m cr obi ci de
pat hogens, toxicants, and heari ng and bal ance Casual ty management tool within
nitiate ultrafine particles I npact of thermal stress on OMFTS and speci al operations
Prophyl actic agents for the oper ati onal performance High intensity focused ultrasound
prevention of oxygen toxicity Predi ctive neasures device for henostasis
and deconpression si ckness for oxygen-induced seizures Assessnent of currently avail able
Oxygen tol erance/toxicity in Assessnent of submarine henogl obi n- based oxygen carriers
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repeat ed and chronic
hyperbaric conditions

Devel opnent of henogl obin
substitute

Eval uati on of small vol une
resuscitation fluids in
conbi ned henorrhage and head
traum

Eval uati on of eicosenoid
inhi bitors in comnbi ned
henorrhage and bl unt chest
traum

Eval uati on of hypertonic
saline resuscitation effects
on the devel opnent of |ung
injury

wat chst andi ng schedul es

Model for clearance of
(i nsol ubl e) snoke particles
fromthe I ung

Eval uati on of effects of novel
drugs on cel lul ar energetics
foll owi ng henorr hage

Eval uati on of novel oxygen
carrying resuscitation fluids

Eval uati on of novel agents to
reduce netabolic demand during
i njury

Gas diffusion enhancer
assessnent with prol onged
circulation tine

Eval uati on of small vol une
resuscitation fluids in
conbi ned henorrhage and head
traum

for treatnment of henorrhagic
shock

Eval uati on of novel
strategies

Eval uati on of hibernation
i nduction trigger for netabolic
downr egul ation in henorrhage

Eval uati on of novel resuscitation
fluid additives

Assessnment of commercia
technol ogi es for man-portable
i njectabl e water system

Devel opment of a smart uniform

Devel oprment of technol ogies for
enhanced body protection agai nst
battlefield nmunitions

Met hods to regenerate auditory
and vestibular hair cells in
ani mal nodel s

Injury prevention and fitness
optinization of next generation
CVN and smart ship crews
Appl i ed genonics (e.g.

devel opnent of DNA-based
prophyl actics and therapies)

pai n control

Cont i nue

Met hods to determ ne nava
avi ator performance during
training and in the Fleet
Eval uati on of sensor
technol ogy to detect
t oxi cants

Met hods to predict and
counteract del eterious effects

mul tiple

Prophyl actic agents for the
prevention of oxygen toxicity
and deconpression sickness
Oxygen tol erance/toxicity in
repeat ed and chronic
hyperbaric conditions

Met hods to predict and
counteract del eterious effects

Model for clearance of
(i nsol ubl e) smoke particles from
the lung

Clinical strategies to protect
and restore hearing and bal ance
I mpact of thermal stress on
oper ati onal performance
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of lowto-high frequency
accel eration (nmotion) in
operational environnents

Eval uati on of effects of mld
hypot hermi a on henorrhagic
shock out cones

Novel therapeutics for
resusci tation of henorrhagic
shock

Tr eat nent enhancenents for
shock; novel resuscitation
fluid additives in severe
henorr hage

I nvesti gate chenica
properties of hibernation
i nduction trigger

Eval uati on of nove

reperfusion injury inhibitors
on henorrhagi ¢ shock

Eval uati on of effects of Food
and Drug Admini stration (FDA)
approved resuscitation fluids
on the inflanmatory response
Eval uati on of sel ected

cytoki nes as predictive

i ndi cators of trauma outcone

| nmune nodul ators for
prevention of multiple organ
failure

Eval uati on of potassi um ATPase
i nhi bitor in henorrhagi c shock

of lowto-high frequency
accel eration (notion) in
operational environments

Eval uation of effects of mld
hypot hermi a on henorrhagic
shock out cones

Eval uati on of novel
t herapeutics for resuscitation
of henorrhagi ¢ shock

Tr eat rent enhancenents for
shock; novel resuscitation
fluid additives in severe
henorr hage

I nvestigation of chem ca
properties of hibernation
i nduction trigger

Devel oprment of henogl obin
substitute

Eval uati on of hypertonic
resuscitation fluids in
combi ned henorrhage and head
trauma

Eval uati on of hypertonic
saline resuscitation effects
on the devel opnent of |ung

i njury

Eval uati on of novel
reperfusion injury inhibitors
on henorrhagi ¢ shock

| mune nodul ators for
prevention of multiple organ
failure

Effects of FDA approved

ﬂﬂﬂﬂﬂﬂﬂﬂ RPN S P VN BT PSP SR S PO

Devel op predictive neasures for
oxygen-i nduced sei zures

Assessnent of submarine
wat chst andi ng schedul es

Met hods to predict and counteract
del eterious effects of |owto-
hi gh frequency accel eration
(rmotion) in operationa

envi ronment s

Oxygen tol erance/toxicity in
repeat ed and chroni c hyperbaric
condi tions

Prophyl actic agents for the
prevention of oxygen toxicity and
deconpressi on si ckness

Eval uation of effects of nmild
hypot hermi a on henorrhagi ¢ shock
out cones

Eval uati on of novel therapeutics
for resuscitation of henorrhagic
shock

Treat nent enhancenents for shock
novel resuscitation fluid
additives in severe henorrhage

I nvestigation of chem ca
properties of hibernation

i nduction trigger

Eval uati on of novel oxygen-
carrying resuscitation fluids
Devel oprment of henogl obin
substitute

Eval uati on of novel reperfusion
injury inhibitors on henorrhagic
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resuscitation fluids on the
i nflammat ory response

Eval uati on of sel ected

cyt oki nes as predictive

i ndi cators of traumm outcone

shock

Eval uati on of effects of novel
drugs on cel lul ar energetics

foll owi ng henorrhage

Gas diffusion enhancer assessnent
with prolonged circulation tine
Eval uati on of novel agents to
reduce netabolic demand during

i njury

Conpl et e

Model of cardiac sensitivity
to toxic chenicals

Human linitations of glare and
fl ashbl i ndedness fromlowto
medi um power | aser technol ogy
Spatial thinking ability
assessment in subnarine

per sonne

Neur onpbdul ators to treat non-
freezing cold injury
Peroxynitrite scavenger in
henorrhagi ¢ shock

Smal | ani mal nodel of tissue
transpl antati on i mmune
nodul ati on

Gas diffusion enhancer
assessment in small aninmal
henorrhage nodel (transition)

Met hods to deternmi ne nava
avi ator performance during
training and in the Fleet

Eval uati on of sensor
technol ogy to detect multiple
t oxi cants

New net hods to detect and
assess environnenta
pat hogens, toxicants, and
ultrafine particles

Pot assi um ATPase inhibitor in
henorrhagi ¢ shock (transition)

Eval uati on of eicosenoid
inhibitors in conbined
henorrhage and bl unt chest
traum

| mmuune nodul ators for
prevention of multiple organ
failure

Eval uati on of i munol ogi ca
function during harsh
operational conditions
Eval uation of small vol ume
resuscitation fluids in

Eval uati on of effect of
hypertonic fluids on head injury
(transition)

Eval uation of hypertonic saline
resuscitation effects on the
devel opnent of lung injury

Eval uati on of effects of FDA-
approved resuscitation fluids on
the inflammatory response

Eval uati on of selected cytokines
as predictive indicators of
trauma out come (transition)
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conbi ned henorrhage and head
trauma

(U Environmental Quality (EQ technol ogies enable sustained worl d-w de Navy operations, in conpliance with all | ocal
state, regional, national and international |aws, regulations and agreenents. Technol ogy devel opment in this area
supports the Chief of Naval Operations (CNO prioritized Navy S&T requirenments and | eads to systens and processes that
provide the Fleet with environnentally conpliant forward presence, ashore and afloat. Specifically, this area supports
requirenents to minimze the curtailnent of nilitary operations due to ship, shore and aircraft conpul sory conpliance
with national and international environmental regulations, and to sustain Naval forces anywhere in a tinmely and
environnental |y conpliant manner.

Envi ron-

nment al FYOO0 FYo1l FY02- $1, 772

Quality
Shi pboard non-oily wast ewat er - Air and noi se pol | utant - Advanced environnental |y
bi oreactor treatnment system em ssions control and conmpliant antifouling (AF) hul
process controller devel opnent treatment technol ogies for coatings for ships and
Pol | utant sensor technol ogy Navy platforms and assets subnarines and conpli ant
for Navy industrial wastewater anticorrosion (AC) coatings for
treatment plants ship and submarine structures
(I WI'P) / control systens - Advanced ship and subnarine
Metal hydride battery liquid, air, solid emssion
t echnol ogy for Navy aircraft control technology in conpliance

Initiate . Laser induced surface with Uni form National D scharge

i mprovenent (LISI) technol ogy ﬁg??g?{gﬁ ngsf%tfgﬁ/whr'ne

for carrier non- ski d International Mritine
Dense Medi um Pl asma t echnol ogy O gani zation ( MARPOL/ | MD)
feasibility for treating

shi pboard oily and non-oily
wast ewat er

Conpl i ant mari ne coatings test
facility

Bi of oul i ng/ bi ocorrosi on control
mechani sns

Advanced pol lution prevention/
waste treatnent technol ogies for
shi p, subnmarine and shoreside
appl i cations
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Aut omat ed underwat er hul |l paint
renoval and application
t echnol ogy

Conti nue Bi of oul i ng control technol ogy Shi pboard non-oily wast ewat er Air and noi se pollutant emni ssions
for submari ne heat exchangers bi oreactor treatnment system control /treat ment technol ogi es
Aut omat ed dry-dock ship process controll er devel opnent for Navy platforns
pai nting and applique Pol | ut ant sensor technol ogy Conpl i ant marine coatings test
technol ogy for elimnation of for Navy | WP control systens facility
over-spray and hazardous air and devel oprment of applique
pol | ut ants (HAPS) technol ogy for ship hull and
I nt egrated Navy sedi ment structures
characterization and Met al hydride battery
nmet hodol ogy technol ogy devel oprment for
Navy aircraft systens
Conpl i ant marine coatings test
facility
Aut omat ed dry dock ship paint
application, overspray
col l ection and treatnent
t echnol ogy devel opnent .
Conpl ete Li qui d carbon di oxi de I ntegrated characterization of Shi pboard non-oi ly wast ewat er

shi pboard pollution prevention
control technol ogy; terni nated
because of |ack of cost

ef fecti veness.

Informati on and data for
establishing scientifically
sound Navy copper discharge
standards; transition to CNO
N45, NAVSEA 05R and SERDP

Neural net classification
al gorithm for Navy shi pboard
Gl Content Mnitors (OOM;

Navy- cont am nat ed marine
sedi nent s

Submari ne heat exchanger
fouling control technol ogy

Dense Medi um Pl asma t echnol ogy
devel opnent for ship

wast ewat er treatnent was
termnated in this PE and
referred to 6.1 basic research
program (PE 0601153N) for

obtai ning a better
under st andi ng of the process

bi oreactor treatnment system
process controll er devel opnent

Copper sensor technol ogy for Navy
| WP and appl i que technol ogy for
ship hulls and structures

Met al hydri de technol ogy for
lighter, nore reliable and
environnental |y acceptabl e
batteries for aircraft and
syst ens

Aut omat ed dry dock ship paint
application, overspray control

R-1 Line Item 13

UNCLASSIFIED

Budget Item Justification
(Exhibit R-2, page 16 of 20)




UNCLASSIFIED

FY 2002 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET DATE: June 2001
BUDCGET ACTIVITY: 2 PROGRAM ELEMENT:  0602236N
PROGRAM ELEMENT TI TLE: Warfighter Sustai nnent Applied Research
transition to NAVSEA 0O5R, PE collection and treatnent
0603721N. t echnol ogi es

LI SI feasibility for ship non-
skid; transition to
NAVSEA/ NAVAI R, PE 0603721N

(U Biocentric technol ogies (BT) provide novel solutions for Naval needs based upon the applications of biosensors,

bi omat eri al s, and bi oprocesses. This program brings the power of nodern biotechnol ogy nethods to bear on Naval problens
and reduces the technical risk associated with basic research advances by conducting denp-centric technol ogy devel opnent
prograns. Topic areas include advanced sensors for force protection agai nst weapons of mass destruction, novel nethods
for radar and acoustic signature reduction, chemcal sensing in the marine environnent for unexpl oded ordnance
detection, green synthesis of energetic materials, and novel energy sources for chenical and biol ogi cal sensors depl oyed
inthe littorals.

Bi ocentric

. FY0O FYOo1l FY02- $6, 276
Technol gi es
Bi o- mol ecul ar bar codes for - Chenical Sensing in the Marine
uni que identification and Envi ronment - Locati ng t he - Green synthesis of energetic
tracing of materials source of chemical plunes in material s using enzymes tail ored
Chemical Sensing in the Marine very shal |l ow wat ers using for optim zed yields
Envi ronnment - Charact eri zati on sensors on autononous - TNT and ot her expl osives sensors
of chemical plunme structures underwat er vehicles as aut ononpus underwater vehicle
in very shall ow waters - Novel biosensors for payl oads
expl osives for underwater
Initiate applications - Energy harvesting benthic fue

cells using bioelectrochenica
mechani sns at the wat er-sedi nent
interface

Cheni cal sensing from aut ononous
underwat er vehicles for specia
forces applications
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Conti nue Characterization of Chemni cal Sensing in the Marine Chemni cal Sensing in the Marine
el astomeri c pol ypeptides for Envi ronment - Characteri zati on Envi ronment - Locat i ng the source
Naval applications of source strengths of of chemical plunmes in very
Chemical Sensing in the Marine under wat er unexpl oded or dnance shal | ow wat ers using sensors on
Envi r onment - Char act eri zat i on Chemical Sensing in the Marine aut ononmpus underwat er vehi cl es
of source strengths of Envi ronment - Characteri zati on Cheni cal Sensing in the Marine
underwat er unexpl oded ordnance of chem cal plume structures Envi ronment - Char acteri zati on of
Chemical Plume Tracing inverse in very shallow waters chemi cal plune structures in very
met hods devel opment Radar absorbing and antenna shal | ow wat ers
Radar absorbing and antenna i solation materials based upon Novel biosensors for expl osives
i sol ation materials based upon metallized lipid tubules for underwater applications
metallized lipid tubules Bi o- nol ecul ar barcodes for
Green enzymatic synthesis of uni que identification and
expl osi ves and rel at ed tracing of materials
conpounds.

Conpl ete Fate and transport of Characterization of Radar absorbi ng and ant enna

expl osi ve chemi cal signatures
due to biological and chem ca
degradati on

el astoneri c pol ypeptides for
Naval applications

Chemni cal Plune Tracing inverse
nmet hods devel opnent

Green enzymatic synt hesis of
expl osives and rel ated
compounds.

i solation materials based upon
metallized lipid tubules

Bi o- nol ecul ar bar codes for uni que
identification and tracing of
material s

Chemni cal Sensing in the Marine
Envi ronnment - Char acteri zati on of
source strengths of underwater
unexpl oded ordnance
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(U PROGRAM CHANGE SUMVARY:
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FY 2000 FY 2001 FY 2002
FY 2001 President's Budget 0
Appropriated Val ue
Adj ustnents from FY 2001 President's Budget
PE Restructure 70, 776
NMCI  Rei nbur sabl e Adj ust nent +194
NWCF Rat e Adj ust nent +308
Non- Pay Inflation +66
M nor Program Adj ust nent -50
FY 2002 President's Budget Subm ssion *x *x 71,294

**The Sci ence and Technol ogy Program El enents (PEs) were restructured in FY 2002.
2001 was funded in PEs 0602121N, 0602122N, 0602233N, and 0602234N.

(U) CHANGE SUMVARY EXPLANATI ON:

(U Funding: Not applicable.

(U Schedule: Not applicable.

(U) OTHER PROGRAM FUNDI NG SUMVARY:

(U) NAVY RELATED RDT&E:
Power Projection Applied Research

(U PE 0602114N
PE 0602123N
PE 0602435N
PE 0602235N
PE 0603236N
PE 0603513N
PE 0603561N
PE 0603563N
PE 0603573N
PE 0603729N
PE 0604558N
PE 0604561N
PE 0604771N

ccccccccecee

Force Protection Applied Research
Ccean and At nospheric Technol ogy
Conmon Picture Applied Research

War fi ght er Sustai nment Advanced Technol ogy

Shi pboard Syst em Conponent Devel opnent
Advanced Submarine System Devel opnent

Shi p Concept Advanced Desi gn

Advanced Surface Machinery Systens
Warfighter Protection Advanced Technol ogy
New Desi gn SSN Devel opnent

SSN- 21 Devel opnent

Medi cal

Devel oprment ( Engi neeri ng)
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(U) NON- NAVY RELATED RDT&E
PE 0601102A Defense Research Sciences
PE 0602105A Materials Technol ogy
PE 0602211A Aviation Technol ogy
PE 0602303A M ssile Technol ogy
PE 0602601A Conbat Vehicle and Autonotive Technol ogy
PE 0602705A El ectronics and El ectronic Devices
PE 0602709A Ni ght Vision Technol ogy
PE 0602716A Human Factors Engi neering Technol ogy
PE 0602785A Manpower, Personnel and Traini ng Technol ogy
PE 0602786A Warfighter Technol ogy
PE 0602787A Medi cal Technol ogy
PE 0603002A Medi cal Advanced Technol ogy
0603003A Aviation Advanced Technol ogy
PE 0601102F Defense Research Sciences
PE 0602102F Materials
PE 0602202F Human Ef fectiveness Applied Research
PE 0602203F Aerospace Propul sion
PE 0602204F Aerospace Sensors
PE 0602702F Command, Control and Conmuni cati ons
PE 0603202F Aerospace Propul sion Subsystens |ntegration
PE 0603216F Advanced Propul sion and Power Technol ogy
PE 0602712E WMaterials and El ectroni cs Technol ogy
PE 0603716D8Z Strategic Environnmental Research Program
PE 0603851D8Z Environmental Security Technical Certification Program

ccccccccceccccccccccccce
hY)
m

(U SCHEDULE PROFILE: Not applicable.
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