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PROGRAM ELEMENT TI TLE: Warfighter Sustainnent Applied Research
(U COST: (Dollars in Thousands)

PROJECT

NUVBER & FY 2001 FY 2002 FY 2003 FY 2004 FY 2005 FY 2006 FY 2007 TO TOTAL

TI TLE ACTUAL ESTI MATE ESTI MATE ESTI MATE ESTI MATE  ESTI MATE ESTI MATE  COMPLETE PROGRAM
War fi ght er Sustai nment Applied

Research

*x 107, 842 68, 852 68, 636 69, 226 70,579 71, 637 CONT. CONT.

**The Science and Technol ogy Program El enents (PEs) were restructured in FY 2002. The work described in FY 2001 was
funded in PEs 0602121N, 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) (Capable Manpower, Expeditionary Logistics, Total Ownership Cost (TOC) Reduction, and
Warfighter Protection) and innovation-based efforts that will provide technology options for future Navy and
Marine Corps capabilities. Efforts focus on manpower, personnel, and human factors (HF); naval systens
training; expeditionary |logistics distribution and command/ control; energy conversion; naval materials,

mei nt enance reduction and TOC reduction; nedical technol ogies; environnental quality, and biocentric

t echnol ogi es.

(U) Due to the nunmber of efforts in this PE, the prograns 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 investigates technol ogi cal advances with possible applications toward solution of specific naval problens, short

of a mmjor devel opnent effort.

(U PROGRAM ACCOWVPLI SHVENTS AND PLANS

1. (U) FY 2001 ACCOWPLI SHVENTS

(U) (%2, 878) Manpower, Personnel, and Human Factors: (FYOl1 acconplishments were funded in PE 0602233N)
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Initiated FYO1

— (V) Initiated within the Chenical Sensing in the Marine Environnment Program efforts for |ocating the source of
chenmical plunes in very shallow waters using sensors stationed onboard autononmous underwater vehicles. This will
provide the Navy with the capability to renptely identify unexpl oded ordnance in the littoral zone for salvage or
neutralization purposes.

— (V) Efforts were initiated in the devel opnent of novel biosensors for underwater expl osives detection applications.
These novel biosensor systens are expected to provide sensitive, selective, and rapid detection of explosive
signatures (such as trinitrotoluene (TNT)), a capability that is currently lacking but is needed to provide real-tine
data for swift decision nmaking.

Conti nued FYO1

— (V) Continued within the Chenical Sensing in the Marine Environnment Program efforts to characterize the source
strengths of underwater unexpl oded ordnance (UXO . Distance fromsource and associ ated concentration profile data
will drive the operational requirenments necessary to guide the devel opnent of sensor systens for underwater UXO
det ecti on.

— (V) Continued within the Chenical Sensing in the Marine Environment Program efforts to characterize chem cal plune
structure in very shallow water reginme. Previous research indicates that the plune structure is quite variable and
heavi |l y dependent on environnental conditions and interactions. Mapping of plunme structure under various
environnmental scenarios is necessary to guide the devel opnent of sensor systens for underwater UXO detection

— (V) The devel opment of bio-based materials was continued, specifically bulk fabrication of netallized lipid tubules,
for radar absorbing and antenna isolation applications. These materials show potential as replacenent for the
exi sting systens, displaying conpetitive absorption properties but weighing approxinmately 60% | ess, a property
i nportant on small er vehicles.

— (U Investigation of bio-nolecular barcodes for unique identification and tracing of materials was continued. These
barcodes, or taggants, act as mcroscopic markers that can be used to trace and identify material of naval interests,
e.g., mlitary equi pnent and personnel
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— (V) The Student Value Mdel programthat assigns a nunerical value to training seats progressed. This effort
cal cul ated the added value to the Navy of training a sailor. Understanding the enhanced fl eet readi ness potential of
providing specific training to a specific sailor hel ps planners determi ne the nost effective use of scarce training

resour ces.
— (U In the E-Commerce Technol ogies for Personnel Distribution and Assignnent program constructed a robust prototype
agent/ marketing systemusing a web-based “intelligent personnel nmall” construct (simlar to “Amazon.con). Conducted

agent/ market testing to exam ne actual versus predicted matching performance for both human detailers and a two-sided
mat ching algorithm Evaluated the algorithms ability to conformto Navy policy.

— (V) Continued developing a probability |oss nodel that uses data mining techniques to forecast enlisted sailor
attrition. Continued devel oping a web view of statistical reports generated via extensi ble narkup | anguage. The
effort focused on standardi zi ng communi cations and data interchange to all ow i ndependent nanpower nodels to exchange
i nformation across disparate platforns and conmuni cati ons nedi a.

— (V) Continued the Integrated Personnel Sinulation Techniques programto prototype a nodel allow ng decision-nmakers to
understand the inpact of policy changes on functional areas (recruiting, training, pronotion policy, retention
etc.).

Conpl eted FYO1

— (V) Acoustic characterization of elastoneric polypeptides for naval applications was conpleted. These biomaterials
show prom se as tunabl e acoustic absorption materials useful for platformprotection

— (U Inverse algorithm c nethod devel opnment within Chemi cal Plunme Tracing Program was conpleted. This effort
devel oped a nodel using tracer concentration profiles coupled with various hydrodynam c nmeasurenents to inversely
estimate the location of the tracer source. This work furthers the devel opnent of search strategies to be used on
aut ononmous underwater vehicles to | ocate objects with a detectable chem cal signature, such as unexpl oded ordnance
(UXO) .

— (V) Laboratory-scale green synthesis of explosives and rel ated conmpounds using enzymatic catal ysts was conpl et ed.
The di scovered synthetic schenmes provide an environnentally benign mechani sm for production of energetic materials
wi t hout the use of hazardous reagents and generation of hazardous by-products.

— (V) Conpleted the Prediction of Submari ne Service Disqualification program The database all ows conparison of
screening tests for basic enlisted submarine school. Conparisons by rank, rate, type of submarine, and nucl ear
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trai ning have been perforned. Prelimnary results suggest that anxiety and depression are higher in sailors on fast
attack submarines than in sailors on Trident subnmarines. These normative data will be used for conparison of
prospective submari ne school candi dates.
(U) Applied research on the Selecting, Training Assigning and Retaining Sailors programwas concluded. This work
devel oped neasures and net hods necessary to track a cohort of inconming sailors through their first term This system
used out come neasures other than training success to identify points in the first enlistnment term where problens
ar ose.
(U) Conpleted the devel opnment of decision making supervisory control tools for tactical task managenent in conmand
and control environments.

(V) ($10,930) Training: (FY0l acconplishnments were funded i n PE 0602233N)
tiated FYO1

(U) Initiated the application of Virtual Environnment (VE) technology to provide training of spatial behavior relevant
to expeditionary force conbat vehicles including the Landing Craft, Air Cushion (LCAC) and the Advanced Anphi bi ous
Assaul t Vehicle (AAAV).

(U) Started devel opment of nethods for measuring realismin Virtual Environnments (VES) and deternining the

rel ationship between realismand training effectiveness of VEs. Virtual Environnent is a cost-effective training
venue that can inprove training effectiveness and enable inproved capabilities in training for dynam c, high-tenpo
war fi ghting environnments.

(U) Began the devel opnment of nulti-sensory, spatially distributed conputer interfaces and the assessnent of their

i npact on human | earni ng and nenory.

(U Initiated efforts to address human conputer interaction issues relevant to the Close Quarters Battle for Mlitary
Operations in Urban Terrain (CQB for MOUT) sinulator.

Conti nued FYO01
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— (V) Continued artificially intelligent tutoring in dynanic decision-making. Artificially intelligent tutors offer
potential of supplying cost-effective, tailored instruction to the needs of individual students, increasing their
rate of mastering conplex materials.

— (V) Continued augnmenting displays to enhance | earning. The goal of this project is to docunent how differing
augnent ati on technol ogies can facilitate know edge acquisition for conplex task training in distance |earning
environnments such as the Advanced Di stance Learning program

— (U) Continued advanci ng applied cognitive task anal ysis.

— (U) Continued physics tutor (electricity and nmagnetisn devel opnent. This effort will inprove training effectiveness,
advance students’ understanding, and inprove students’ ability to problem solve on their own in a required, conplex,
Navy-rel evant course at the U. S. Naval Acadeny, as well as providing enpirical data on the effectiveness of
intelligent tutoring systens.

— (V) Continued instructional authoring tools. This effort inproves the abilities of instructor to produce
pedagogi cal |y sound conputer-based training tailored for mlitary settings and training needs.

— (V) Continued conputer generated forces (CGF): CGF devel opnent of sinulated team nmenbers to insert into teamtraining
and intelligent tutoring systens. This effort focuses on creation of nore realistic sinulated team nenbers to
achieve nore realistic training for Navy personnel

Conpl eted FYO1

— (V) Conpleted studies of the effective use of nulti-nedia.

— (U) Conpleted program on Advanced Artificial Intelligence (Al) teaching technol ogy for thernbdynan cs.

— (U) Conpleted programon Integrating Interactive Electronic Technical Manuals (I ETMS), training, performance aiding.

— (V) Conpleted programon self-training teans.
— (V) Conpl eted devel opment of a test-bed to study |large distributed teans.

(U) ($6, 950) Expeditionary Logistics: (FYOl acconplishnments were funded in PE 0602121N)

Initiated FYO1
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(U) Devel oped netrics, denonstration plans, and a transition path for the Future Years Defense Plan (FYDP) investnent
cycle in technol ogies to support a tactical level Logistics Command and Control System The FYDP investnment will
create a technol ogy foundation for a tactical |evel |ogistics conmand and control system which presently does not
exi st.
(U) Initiated decision support technol ogies for Logistics Command and Control Course of Action generation. This
investnment will support the force deploynent planning and execution at the tactical |evel, beginning with robust
cal cul ations for ground troop supportability estinmates and tactical sustainment requirenents determnation
(U Initiated logistics nodeling and sinmulation, focused on sinmulation engines and user interfaces, to assist in
doctrinal functions of mssion planning and execution. This will allow a faster than real tine projection of
| ogi stics support at the tactical level, and provide logistics calculations algorithnms to be enployed in joint war-
gane.

Conpl eted FYO1

(U) Devel oped netrics, denonstration plans, and transition path for the FYDP i nvestnment cycle in technologies to
support a tactical level Logistics Command and Control System

(V) ($28,796) Materials, Mintenance Reduction, and TOC: (FY01l acconplishnments were funded i n PE 0602234N)

Initiated FYO1

(U) Initiated efforts on bristle brush processes for paint and corrosion product renoval. This will provide the Navy
with the ability to spot-repair aircraft paint coatings without having to repaint the whole aircraft, thereby
reduci ng mai nt enance costs.

(U Initiated stress corrosion tests on friction stir wel ded advanced anphi bi ous assault vehicle (AAAV) al um num
alloy. This will enable the Marine Corps to select |lower cost joining technologies for the AAAV, which provide

al um num al l oy mi crostructures not susceptible to stress-corrosion cracking.
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(U) Explored electro-chem cal coating processes for cadnmi umrepl acement technologies. This will provide the Navy
with an environnmental |y acceptable technol ogy for preventing corrosion and hydrogen enmbrittlenment in high strength
steel aircraft conponents such as | andi ng gear and wi ng boxes.
(U Initiated the devel opnent of new corrosion prevention technol ogi es using an applique coatings approach. This
wi |l enable the Navy to save nmi ntenance costs by enploying easily repl aceabl e stick-on coatings having both
corrosion prevention and stealth properties.
(U) Explored new thermal barrier technology using nmultiphase coatings for oxidation resistant nolybdenum all oys, a
likely candidate for the next generation of superalloys. These alloys will provide higher hot section operating
tenperatures for future naval gas turbine engines resulting in inproved performance and decreased specific fue
consunpti on.
(U) Initiated devel opment of environnental barrier coatings for ceram cs/conposites to provide hi gher conbustor
operational tenperatures and extended conbustor life times for future naval gas turbine engines. This work is
necessary to neet Industry Integrated Hi gh Perfornmance Turbine Engine Technol ogy (I HPTET) Phase |Il goals and will
transition into i nproved engines for future naval aircraft.
(U) Initiated the devel opnent of nechanics analysis for glass fabric conposite structures for future naval topside
structures. This will provide the Navy with guidance for the rational selection of material design allowabl es based
on material damage.
(U Initiated ultrasonic inmging camera devel opnent for non-destructive evaluation (NDE) of naval materials and
structures. This wi de area imaging technique will lower the inspection tine by 30% while enhancing its reliability of
det ecti on.

Conti nued FYO1

(U) Continued corrosion sensor devel opnent in operational ship ballast tanks. This will enable the Navy to save
mai nt enance costs by replacing a manual inspection process with an el ectrochem cal nonitoring technology for ship
t anks.

(U) Continued the devel opnent of environnmentally acceptable coatings for application on non-magnetic ship hulls.
This will enable the Navy to select |ower cost austenitic stainless steel as a non-nmagnetic hull material in
preference to higher cost titanium alloys.
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(U) Continued the evaluation of upgraded seawater valves in |land based tests. This will provide the Navy with 40-year
val ves in seawater systens, thereby eliminating valve replacenents currently needed at 10-year intervals.
(U) Continued friction stir welding of steel effort to devel op apparatus and processing routes for superior solid

state welds in ship structures. This will provide Navy with a technique that drastically reduces weld fume and
distortion and enhances stealth and affordability in ship construction
(U) Continued devel opment of innovative conposites casting technology for ship shafts and seals. This will allow the

Navy to fabricate extraordinarily long life seals for propul sion shafts on Navy ships, enhancing conbat readi ness and
af fordability/reduci ng nmai nt enance.

(U) Continued the devel opnent of conpositions and processing for nore affordable, higher performance ship steels such
as Hi gh Strength Low Alloy (HSLA) 65. This will provide the Navy with ship steels of superior strength/toughness and
affordability, and significant weight reduction

(U) Continued the devel opnent and eval uation of weld processing of stainless steel for nore affordable superior
performance welds. This will provide the Navy with welding technology to fabricate non-nmagnetic, stealthy ships.

(U) Continued the devel opnent/eval uation/qualification of the ausformfinishing process for aerospace steel gears.
This will provide the Navy with superior technology to produce rotorcraft gears with greater |oad capability and

| onger service life.

(U) Progressed with denonstration of superior new M L-100S welding wire for welding ship steels. This provides the
Navy with inproved weld nmetal for welding of HSLA steels with the elinmnation/mninzation of preheat and thus
enhanced affordability in ship and submarine construction

(U) Continued evaluation of advanced transducer single crystal high strain materials. These materials will

revol utionize essentially all Navy Sonic Navigation and Rangi ng (sonar) devices by doubling bandw dt hs and increasing
energy densities nore than an order of nagnitude.

(U) Continued the devel opnment of advanced carbon/carbon materials processes for nissile heat shield applications for
naval strategic mssiles. This work will provide replacenents for no-longer available materials and devel op better
nor e af fordabl e new heat shield nmaterials.

(U) Continued devel opment of oxidation resistant nol ybdenum alloys that are | eadi ng candi dates for the next
generation of superalloys. These materials will provide major enhancenent in performance and fuel econony for gas
turbi nes by providing higher hot section capability and nore thernodynanic efficiency.
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(U) Continued devel opment of ultra-1light heat exchanger for the E-2C aircraft. A planned upgrade in the E-2C radar
requi res heat dissipation beyond that achievable with standard pin-on-fin heat exchangers. This programw || provide
that capability and obvi ate expensive aircraft structural changes.
(U) Continued bismalidie (BM) conposite (patch devel opnent) devel opnent for high tenperature repair applications of
present and future naval aircraft. Present epoxy patch technol ogy does not neet the demandi ng aerospace nmateri al
requi renents
(U) Continue devel opnent of advanced conposites and polyners with fire resistance for ship structures. Present day
conposite materials ignite easily generating thick and toxic funes, therefore are not safe for nan rated areas.
(U) Continued to optimnize the danage tol erance response versus the vibration danping characteristics of reinforced
pol yur et hane conposites for cost and wei ght reduction on future Navy ships.
(U) Continued pul se thernographic imaging devel opnent for defect characterization in naval structures. This is a
portabl e, w de-area and non-contact inspection technology with significant pronise for naintenance cost reduction
(U) Continued fiber optic sensor devel opnent for health nonitoring of future naval structures. A distributed sensor

systemof this nature will allow | owering the maintenance cost by better scheduling inspections.
(U) Continued devel opment of frequency agile polyners for application in |aser eye protection. These new nonlinear
optical limter materials will protect our sailors and nmarines fromever changing |aser threats.

(U) Continued to develop multi-functional transducer materials. These conmposite piezoelectric materials can have
their properties tailored to neet the requirenments of a broad range of sonar systens rangi ng from submari ne obstacle
avoi dance sonar through nulti-line towed hydrophone arrays to unmanned underwater vehicle (UUV) nmounted m ne hunting
sonar.

Compl eted FYO1

(U) Conpleted ultra-sonic corrosion/erosion detection technology. This will enable the Navy to elininate the nore
costly manual inspections for aircraft.

(U) Conpleted devel opment and | aboratory testing of a corrosivity sensor for aircraft internal spaces based on a
gol d- cadm um gal vani ¢ couple. These sensors are currently being tested in Navy helicopters under Naval Air Systens
Command (NAVAIR) fundi ng.
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(U) An advanced finger seal to reduce air |eakage in gas turbine engines was denonstrated. This technol ogy for use
in future naval aircraft engines will inprove engine efficiency and reduce specific fuel consunption
(U) Devel opnent of plasnma sprayed nanostructured ceranic wear coatings was conpleted and transitioned to the fleet.
These coatings reduce or elinnate required nmai ntenance on a wi de variety of conponents of shipboard systens such as
punps, valves, notors, and propul sion systens, with a resulting reduction of total ownership cost.

(V) (%8, 354) Medical Technol ogies: (FYOl acconplishments were funded in PE 0602233N)
tiated FYO1

(U) Devel op new pharnmaceuticals and treatnment approaches to repair damage to the inner ear caused by noise induced
hearing | oss. These clinical strategies, if successful, will help protect and restore hearing and bal ance di sorders
caused by sustained operations in high noise nilitary operational environnments.

(U Efforts were initiated to assess the inpact of thernal (i.e., heat and cold) stress on operational performance in
Navy and Marine Corps personnel. These studies will lead to the forrmulation of strategies to mtigate the
perfornmance decrenents i nduced by exposure to thermml extrenes.

(U) Devel opnment of predictive nmeasures for oxygen-induced seizures were initiated in the hope that a physiologically-
based “early warning systenf can be engineered to warn divers using hyperbaric oxygen of the inpending |ikelihood of
central nervous system seizures.

(U Studies were initiated to assess submarine watchstandi ng schedul es. The current submarine wat chstandi ng
schedul es are based upon an “18-hour day” which may be | ess than optiml based upon research with shift-workers.
These studies will conpare and contrast performance during the 18-hour watchstandi ng schedul es with schedul es based
upon a 24-hour day.

(U) A nodel for the clearance of (insoluble) snmoke particles fromthe lung in order to determ ne the optimal exposure
limts for toxic exposure to snoke in Navy Firefighters will be devel oped to provide the basis for guidance for
exposure limts.
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(U) Studies began of the inpact of high pressures on |yophilization of red cells. By increasing anbient pressure, the
nmovenent of water out of red cells may be facilitated, thus inproving the efficiency of freeze-drying and quality of
the freeze-dried red cell.
(U) Eval uation began in nodels of henorrhage conbined with head trauma of arginine supplenmentation of hypertonic
saline resuscitation fluid. By supplying arginine, the substrate for nitric oxide, it is believed that nitric oxide
levels will increase and inprove perfusion of the brain.
(U) Studies were started on evaluating protection of the brain by nelatonin in henorrhagi c shock. Melatonin is a
readi |y avail abl e conpound that was shown to prevent ischemc injury to the brain, and these studies will deternine
its full potential for treating head injury.
(U Efforts were initiated to extend circulation tine of the gas diffusion enhancer, trans-sodium crocetinate (TSC)
TSC shows pronise as an additive to resuscitation fluid, but currently it is excreted too rapidly to sustain tissue
oxygenation for nore than 20 m nutes.
(U) Studies were initiated to examine the short- and long-termeffects of acute and chronic exposure to hypobaric
(high altitude aircraft and aircraft operations training chanmbers) oxygen. Efforts will attenpt to define the |ong
termrisk to personnel and devel op new approaches to training and operations that reduce risk of injury from oxygen
toxicity.

Conti nued FYO1

(U) Applied research continued to devel op prophylactic agents to prevent hyperbaric oxygen toxicity in Navy and
Mari ne Corps divers breathing pure oxygen at depth. These efforts will identify physiol ogi cal changes that occur
after acute and chronic exposure to hyperbaric oxygen in order to assess if repeated exposure to hyperbaric oxygen
increases the probability of seizure activity or brain damage with subsequent exposures.

(U) Efforts have continued to find and devel op agents that prevent the neurol ogi cal damage associated with
deconpressi on sickness in Navy divers. Deconpression sickness remains a nmajor nedical problemin Navy divers.

(U) Continued exploring the effects of notion and accel erati on and devel opi ng nethods to predict and counteract the
del eterious effects of |lowto-high frequency acceleration (notion) in operational environnments. Deleterious notion
effects can range from extreme nausea to disorientation and have been identified as contributing factors in numerous
fatal mishaps on ships and aircraft. Approaches to be studied include inproved control surface and di splay design
optimal work-rest schedul es, and diet and drug-based interventions.
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(U) The evaluation of effects of mild hypotherm a on henorrhagi c shock outcones progressed. MId hypothernia was
shown to prevent head injury follow ng henorrhage in rats, but will be further assessed in a swine nodel for its
utility in |large species.
(U) Investigation was ongoing into the chenical properties of a hibernation factor. A factor isolated from
hi bernating squirrel serum has denmpnstrated the ability to protect cells fromischenmic injury. The factor will be
further characterized, cloned and tested in a snmall aninmal nmodel of henorrhage.
(U) Devel opnent of a henpgl obin substitute continued. Henpglobin is the nost effective oxygen carrier at present, but
it is expensive to isolate and process; these studies will characterize oxygen-binding hene peptides (to be
encapsul ated in |iposones) that could be nanufactured inexpensively.
(U) The evaluation of the effect of hypertonic fluids on head injury was continued. Cinical studies have suggested
that hypertonic resuscitation is beneficial in head injury, but the optinmal fluid and protocol requires analysis in
an ani mal nodel of henorrhage and resuscitation
(U) Evaluation continued of colloidal resuscitation effects on the devel opnent of lung injury. Acute respiratory
di sease (ARD) is the major killer of henorrhagic shock casualties, and these studies will evaluate various coll oida
fluids that may prevent ARD
(U) The eval uation continued of the control of systemic inflanmation by the cytokine, IL-11. This cytokine, which is
approved for human use, has shown promi se for preventing intestinal injury follow ng severe henorrhage.
(U Investigation was ongoing on the effects of Federal Drug Agency (FDA)-approved resuscitation fluids on the
i nfl anmat ory response. Fluids enployed in standard of care resuscitation appear to potentiate systenmi c inflammtion
this study will determ ne which of the currently enployed fluids is least likely to pronote inflammatory injury.
(U Efforts continued in the evaluation of selected cytokines as predictive indicators of trauma outconme. Data
obtained in one clinical center will be replicated in two other clinical centers to deternine whether effective
mar kers of nultiple organ failure have been identified.
(U) Evaluation continued of traunma applications of hand-held ultrasound diagnostic instrunents in the field. The
relative nerits of two systens will be evaluated under field conditions with mnimally trained operators to determ ne
if these devices require further devel opnent.
(U Efforts were ongoing to evaluate malari a Deoxyri bonucleic Acid (DNA) vacci ne gene sequences for protective
efficacy. The optinmal conbination of oligonmers for stinmulating protective immunity is being deternined based on
protection tests in mce and nonkeys.
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— (U) The assessment of nasal ketanmine to relieve acute pain was continued. This drug nmay have utility for controlling
pain of injury and facilitating self-transport of casualties.
— (V) Studies to evaluate i munol ogical function during harsh operational conditions were continued. These studi es have
dermonstrated that individual differences in susceptibility to stress can be detected with certain inmune tests, thus
allowing identification of individuals nore prone to infectious illness.

Conpl eted FYO1

— (U) An inproved paper- and pencil-based test was devel oped to augnent existing pilot selection tests to predict
student naval aviator performance during training and in the Fleet. The resulting tests were provided to the Fl eet
for further validation and may reduce attrition during pilot training if successful

— (V) Studies were conpleted that eval uated novel sensor technology to detect nultiple toxicants which Navy personne
may be exposed to operationally aboard ships.

— (V) The devel opment of new nethods to detect and assess environnental pathogens, toxicants, and ultrafine particles

that will provide exposure standards for operational personnel was conpl et ed.
— (U) Applied research was conpl eted of a potassi um adenosi ne tri phosphate (ATP) channel inhibitor in henorrhagic
shock. This drug class will be further evaluated in | arge ani mal nodel s.

— (U) Evaluation was finished of eicosenoid inhibitors in conbined henorrhage and blunt chest traunma. The protective
benefit was shown to be mi ni mal

(U) (%4, 381) Environnental Quality: (FYOl acconplishments were funded in PE 0602121N)

tiated FYO1

I'n

— (V) Initiated nmetal hydride battery technol ogy devel opnent for Navy aircraft to reduce/elininate hazardous waste
generation, disposal costs and future liability. Technology devel opnent will also increase performance and
reliability of aircraft battery systens.
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(U Initiated identification of Navy air operations pollution control technology initiatives in order to enable
continued critical depot maintenance activities while conplying with environmental regul ations.

Conti nued FYO1

(U) Continued automated dry-dock ship painting and applique technology for elimnation of over-spray and hazardous
air pollutants to enabl e adherence to environnental |aws and regulations in dry-dock operations, increased
productivity and reduced cost of conpliance.

(U) Continued shipboard non-oily wastewater bioreactor treatnment system process controller devel opnent to enable

nmoni toring of bioreactor status in order to reduce nmanpower intensive unschedul ed naintenance, prevent bioreactor
failure and the consequent |engthy start-up requirenents.

(U) Continued copper sensor technology for Navy |Industrial Wastewater Treatnent Plant (I WP) and applique technol ogy
for ship hulls and structures. This technology will enable the continued use of in-water cleaning of ship hulls while
noni tori ng copper discharges to conply with regulations and will allow Navy Industrial Wastewater Treatnent Plants
(IWIPs) to cost effectively nonitor copper in their regul ated di scharges.

(U) Continued environnmentally conpliant marine coatings test facility support for the field-testing of new, inproved,
non-toxic antifouling coatings and systens for ships and submarine hulls.

Conpl eted FYO1

(U) Conpleted integrated characterization of Navy-contan nated mari ne sedi nents. Proven nethods, tools and processes
devel oped wi |l enabl e Navy Renedi ati on Program Managers (RPMs) to nore easily characterize contam nated sedi nent
sites at less cost and in a nore tinely manner; transitioned to NAVFAC ( PEO603721N)

(U) Conpl eted submari ne heat exchanger fouling control technol ogy devel opment using pul sed acoustic and electrica
fields to prevent biofouling and nmaintain heat exchangers for ships and subnmarines; transferred to NAVSEA (09T, O05L)
for advanced devel opnent.

(U) Termninated Dense Medium Plasna (DWMP) technol ogy devel opnent for ship wastewater treatnent in this PE and referred
to 6.1 basic research program (PE 0601153N) for obtaining a better understanding of the process.
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(U FY 2001 CONGRESSI ONAL PLUS- UPS

(U) ($4,837) Advanced Materials Processing Center - Continued to devel op conposite process nodels and advanced sensors
for cost effective fabrication of materials. (Funded in PE 0602234N)

(U) ($2,906) Aerospace Materials Technol ogy Consortium— Initiated a consortium on advanced aerospace materi al s.
(Funded in PE 0602234N)

(U) (%1, 206) Bi odegradabl e Pol ymers - Conpl eted devel opnent and physical characterization of soybean protein natura
bi odegradabl e polyners and in the process of undergoi ng bi odegradati on eval uation. (Funded in PE 0602121N)

(U) (%$1,931) Bioenvironmental Hazards Research Program - Conducted efforts in bioenvironnmental science in three areas:
1) Environnmental Signals and Sensors, 2) Ecosystems Science, and 3) Environnmental Mnagenent and Renedi ation
(Funded in PE 0602121N)

(U) (%$3,377) Biological Hazard Detection System - Continued efforts to devel op an integrated sanpling, sensing,
processi ng and warni ng system for pathogenic organi sns using commercial off-the-shelf (COIS) sensors in the fina

st ages of devel opnent. The systemis intended to detect and identify emergi ng pat hogens not previously characterized,
known i nfectious agents whose genones have been altered to confer antibiotic resistance or enhanced pathogenicity,
and epi denpgeni ¢ organi snms that threaten the readi ness of deployed forces. (Funded in PE 0602233N)

(U) (%$1,939) Ceranic and Carbon Based Conposites — Continued the devel opnent of advanced missile materials. (Funded in
PE 0602234N)

(U) (%$1,931) Cognitive Research - Conducted multidisciplinary efforts to optim ze human performance in four high-
priority Navy applications: new data understandi ng nmethodol ogies to study personnel selection and retention; advanced
di spl ays to enhance the performance of operators of conplex aircraft (V-22 Gsprey) and unmanned aerial conmbat vehicle
systens (e.g., UCAV-N); a new approach to the study and solution of conplex problens that underlie a range of
performance support systens; and joint interactive planning of naval operations and exercises that flow fromthe
Commander's intent. (Funded in PE 0602233N)
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(U) ($2,906) Conposite Storage Mddul e — Eval uated designs and materials for advanced submari ne nodul es. (Funded in PE
0602234N)

(U)($1,207) Environnentally Sound Ship Program- Started initiative for devel opnent of non-volatile organi c conpounds
(non-VOC) facilities and ship superstructures. (Funded in PE 0602234N)

(U)($1,966) Internedi ate Modul us Carbon Fiber Qualification — Conpleted the evaluation of internediate carbon fibers
for application in aerospace conposites. (Funded in PE 0602234N)

(U)(%$1,931) Marine Fire Training Center at MERTS - Efforts focused on the devel opnent of software and hardware for
firefighting training and to design and build a firefighting training facility. (Funded in PE 0602233N)

(U)(%$1,931) Maritinme Fire Training/Barbers Point — A proposal is being devel oped and an environmental study is being
conducted in preparation for efforts at Barber’s Point, H, to build a firefighting training facility. (Funded in PE
0602233N)

(U)(%$971) WMaterials Mcronization Technol ogy — Continued the evaluation of grinding processes to formultra fine
particles for advanced materials processes. (Funded in PE 0602234N)

(U (U)(%1,941) Wod Conposite Technol ogy — Eval uated the application of engineered |unber for piers and wharves.
(Funded in PE 0602234N)

(U FY 2002 PLAN:

(U) (%6, 785) Manpower, Personnel, and Hunan Factors:

Initiate FYO02
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(U Begin to pre-test all instrunents for the Person-Organization Fit effort. This work will devel op and test al
nmodel s and indices for assessing the degree of fit between the person and the organi zation
(U) Commence the selection of specific predictor neasures and objective presentation for the Psychonetrics of
Measures programthat help “tease out” inportant non-cognitive individual differences (social judgenent/intelligence,
enotional intelligence, tendency for negative outl ook, coping skills, etc.) useful in making career decisions.
(U Initiate the Mddels of Aptitude and Interest effort to analyze data for job interest inventory. Verify and
extend nodel through correlational and structural techniques to be used in a flexible and valid
sel ection/classification system
(U Start effort that focuses on devel opnent of algorithns that optimally assign individuals to jobs. Deliver
software version 1.0 fromthis Usability and Contents research program
(U Initiate a job matchmaker program Sailor/Marine Assignnent Matchmeker that devel ops intelligent agents to assess
desires and qualifications of sailors/Marines as well as applying/analyzing incentives necessary to influence
behavi or.
(U) Begin to develop a prototype mnmulti-agent systemfor sailors in the Service Menber/ Conmand Intelligent Agents
program Denonstrate intelligent software agents with the necessary |level of associative intelligence and cognitive
capability (human intelligence and aptitude as neasured by speed and accuracy of processing verbal, quantitative and
spatial information) to gather information pertinent to the service nenber/conmand. The objective is for these
agents to assist the sailor and the detailer with the conpl ex assi gnnent process.
(U Initiate the biopsychol ogi cal investigation of relationships anong performance on spatial abilities (human
ability to reason about visual events in space), tests, and performance during stressful training. This could result
in significant cost savings in predicting pilot performance.
(U) Begin devel opnent of new tests of conplex cognitive abilities that relate to situational awareness (hunman
perception and information integration of elenents in the environment such as other aircraft, terrain, system status
and warning lights) during flight.
(U) Begin integration of new technol ogies (non-cognitive and abilities) of whole person assessnent for occupationa
sel ection and cl assification
(U Start to develop a nmethodol ogy to use cluster sanpling for valid Navy surveys. This allows researchers to use
smal | er sanplings without biasing the results.
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— (V) Initiate effort to devel op new psychol ogi cal assessnent nmethods to predict successful adaptation to mlitary
servi ce.

— (V) Begin cognitive task analysis and function allocation study to better understand the workl oad managenent
requi renents for supporting the new |l and attack mi ssion

— (V) Initiate devel opnent of console functional requirenments and feasibility of universal nodeling |anguage notations
(et hod of expressing | aboratory results).

— (V) start user profile devel opnent in support of new |l and attack m ssion

Conti nue FY02

— (U) Continue evaluation of alternatives to the Integrated Personnel Sinulation Techniques programto validate the
simul ati on al gorithm

Compl ete FYO02

— (V) Finish the Student Value Mddel programby transitioning the nodel to both basic and advanced technical training
school pl anners.

— (V) Denpnstrate integration of the web view of statistical reports generated via extensible markup | anguage
application with nodels that exchange i nformation across various platforns and with different comunicati ons nedi a.

— (V) Conplete the (E)-commerce Technol ogi es for Personnel Distribution and Assignnent program and devel op a comunity-
speci fic database of sailors and jobs to support further testing of the two-sided matching algorithm Develop a
robust sinulation nodel capable of incorporating sailor command preferences. Develop experinments to test expected
mar ket behavior in the military environnment.

(V) ($10, 819) Trai ni ng:

Initiate FY02
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(U Start devel opnment of instructional strategies for overcom ng nmsconceptions in science and technical education
This effort will conpare instructional techniques with physical objects in a |laboratory setting and inplenment the
techni ques via conmputer sinmulation. This effort will have direct applicability to the Navy's goal to fully utilize
conmput er technol ogi es to support advanced di stance and di stributed | earning.
(U) Initiate devel opnent of effective feedback in dynamic task Artificial Intelligence (Al) tutoring. This effort

will explore the conparative strategies of learners with different types of feedback (such as hints and questions) to
di scover what types are nost beneficial in aiding student perfornance.
(U) Begin study of instructional inpact of personified pedagogical agents. This effort will explore these agents as a

means of hel ping students solve problens in conplex problemsolving domai ns such as mathematics or sone other form of
probl em based | ear ni ng.

(U) Begin study of cognitive task analysis nmethods for subject matter experts. This effort will informthe

devel opment of nodels and franmeworks for understandi ng conplex warfighting tasks in dynam c environnents and
preparing suitable training, nodeling, agents and sinulations for Navy rel evant donai ns.

(U) Initiate program for neasuring, devel oping and |inking shared cognition to team and distributed team perfornance.
The goals for this effort include the inplenentation of neasures for diagnosis of weaknesses related to shared
cognition in teans and nmulti-team environnents, the introduction of training strategies to foster shared cognition in
teans and nulti-team environnents, and the devel opnent of guidelines for making team staffing decisions in

war fi ghting and operational environnents.

(U) Undertake program on M ntenance Traini ng Support Technol ogy.

(U Initiate programs on Training and Performance Aiding, Interactive Electronic Technical Mnuals, and Condition
Based Mai ntenance (I ETMs/ CBM) Systens.

(U Start devel opment of algorithms for Generating Optinmal Mentor-Prototype Pairings.

(U Initiate program for Designing Advanced Learner Support Tools in Advanced Di stance and Distributed Learning

( ADDL) .

(U) Begin devel opnent of Intelligent Agents for Objective-Based Training. Intelligent agents as tutors, nentors, and
aides to learning in conputer-based training efforts have the potential for reducing costs, speeding acquisition of
skills and knowl edge in conplex, technical and scientific fields.

(U) Undertake devel opment of Milti-nmedia Visualization Training Techni ques.

(U) Initiate programto Foster Continuous Learning On-The-Job Through Self Regul ating Processes.
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(U) Begin study of On-Line Strategies for Collaborative G oup Learning.
(U Initiate efforts assessing the Training Value of Milti-nedia Technol ogi es.
(U Initiate efforts on the effects of ship notion on onboard Virtual Environnment (VE) systens. Onboard training
usi ng VE systenms can prepare students at sea, enhancing m ssion readiness. Ship notion can interfere and inpede these
systens, reducing the effectiveness of a val uable training tool
(U Start investigations into alternate visual and aural presentations for individual vehicle sinulators.
(U Initiate applied research into sinmulated interaction of spatially distributed individuals.
(U) Initiate the sinulation of human | oconotion for use in Close Quarters Battle training.
(U) Begin applications for weapons handling for disnounted conbatants in Virtual Environments (VE). Virtua
Environnments are a cost-effective training venue that can inprove training effectiveness and enabl e i nproved
capabilities in training for dynam c, high-tenpo warfighting environnments.
(U Initiate task in Computer Generated Forces (CG-) assessing the capability of CGFs to act as instructional agents
for scenario generation and provide coaching and feedback. This will provide a highly cost-effective approach to
training that will reduce training personnel requirenents by at |east 25%
(U Start task in Conputer CGenerated Forces (CGF) ainmed at inproved techniques for human cognitive and behaviora
nmodel i ng techni ques to support realistically behaving sinulated teammtes and adversaries. This will create nore
chal I engi ng sinul ated adversaries for application in sinulation based naval training. The consequence will be nore
ef fective training.
(U Start effort in Conputer Cenerated Forces (CGF) ainmed at devel opi ng enhanced nodel i ng techni ques for representing
i ndi vidual differences such as the effects of training in CGs. This will reduce the predictability of sinulated
adversaries in simulations for training, and thereby reduce the |ikelihood that trainees will “gane” the training
scenarios—a tactic that conpromni ses training val ue.

Conti nue FY02

(U) Continue work on the Physics Tutor (electricity and magnetism). This effort will inprove training effectiveness,
advance students’ understanding, and inprove students’ ability to problem solve on their own in a required, conplex,
Navy-rel evant course at the U. S. Naval Acadeny, as well as providing enpirical data on the effectiveness of
intelligent tutoring systens.
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(U) Continue work on Instructional Authoring Tools. This effort inproves the abilities of instructor to produce
pedagogi cal |y sound conputer-based training tailored for nmilitary settings and training needs.
(U) Continue work applying Virtual Environnments (VE) technology to the training of spatial behavior relevant to
expedi tionary forces conbat vehicles including the Landing Craft Air Cushion (LCAC) and the Advanced Anphi bi ous
Assaul t Vehicl e (AAAV).
(U) Continue devel opnent of nulti-sensory, spatially distributed conputer interfaces and assess inpact on hunmnan
| earni ng and nenory.
(U) Continue devel opnent of nethods for measuring realismin Virtual Environnents (VE) and determine the relationship
between realismand training effectiveness of VEs.
(U) Continue to address human conputer interaction issues relevant to developing a training sinmulator for Close
Quarters Battle for Mlitary Operations in Urban Terrain (CQ for MOUT).

Conpl ete FY02

(U) Conplete work on artificially intelligent tutoring in dynam c deci si on- maki ng.

(U) Conplete work on augnenting displays to enhance | earning.

(U) Conplete work on advanci ng applied cognitive task anal ysis.

(U) Conplete work in Computer Generated Forces (CGF) ained at devel opment of sinulated team nmenbers to insert into
teamtraining and intelligent tutoring systens. This effort is providing nore realistic sinulated teammtes for
application in sinmulations for naval training. The result is nore realistic, effective teamtraining.

(U)($7,199) Expeditionary Logistics:

Initiate FY02

(U) Initiate algorithm devel opnent to incorporate captured use rates, inprove source data quality, inprove
sustai nment rate calculation, and establish stockage | evels that are situationally dependent. This will provide a
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technol ogy foundation to credibly automate many of the manual functions that drive |ogistics supportability
determ nation. The automation is critical to battlefield information sharing.
(U Initiate material handling technologies for Sea State 5 strike up/down technol ogies for application to carriers
and conbatants. Effort will focus on robotics and sensor-based dynani ¢ mani pul ation in unpredicted notion. The
technol ogy advances could significantly reduce the shipboard manpower required for logistics missions and is a
critical step in neeting the future Multi Purpose Aircraft Carrier Nuclear (CVNX) nanning goals.
(U Initiate annealing and simlar algorithmoptim zation techniques for balancing large array |ogistics throughput
equations. Slow solutions to the large matrix and array equations that define |ogistics currently prohibit nuch
sust ai nment projection other than sinplistic analysis to occur in real-time command and control systens.
(U Initiate skin to skin material transfer technol ogy investigation through two i ndependent reconmendation studies
in the areas of fendering materials, at-sea ship securing systens, future crane technol ogy and surfactants.
Enpl oyi ng new nethods of ship to ship material transfer has the potential to allow interface with commercial shipping
fleets at sea, and may al so assist in the offload of large ships to small crafts, which have greater port access
flexibility.

Conti nue FY02

(U) Continue decision support technol ogies for Logistics Conmand and Control Course of Action generation. This
investnment will support the force deploynment planning and execution at the tactical |evel, beginning with robust
cal cul ations for ground troop supportability estimates and tactical sustainnment requirenent determ nation

(U) Continue logistics nodeling and sinulation, focused on sinulation engines and user interfaces. These nodeling
efforts are targeted at inserting robust logistics functionality into the joint and naval wargam ng sinul ation
systens, allow ng future doctrine and concepts to explore logistics inplications.

(U)($2,193) Energy Conversion

Initiate FYO2
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(U) Begin evaluation of advanced fuels for enhanced expl osive and propellant applications. These are netal based
fuels which offer the potential to significantly inprove the performance of energetic materials by enhancing ignition
tinmes and tailoring rates of energy rel ease.
(U) Initiate devel opnent of the capability to tailor propellant performnce to conbustion characteristics. This will
permit the a-priori optimzation of propellant fornulation design in order to tailor the safe operating regine of the
propel lant to the system requirenents.
(U) Start to develop the capability to predict effects of ballistic nodifiers on propellant performance paraneters.
This capability will pernit one to tailor the pressure-conbustion rate dependence of next generation propellants
using current ballistic nodifiers with a-priori design criteria and elimnate many of the enpiricisns currently
i nherent to the devel opnent process.
(U) Develop the capability to predict effects of energetic conponents on propellant burn rate paraneters. This would
permt the nmaxin zation of performance while sinultaneously avoiding catastrophic propellant failure when new designs
or design changes are inpl enented.

(U) Devel op diagnostics to nonitor response of energetic naterials to external stinuli. These diagnostics are
essential in the understandi ng of how nmechanical energy is absorbed into an energetic material and if it will lead to
detonation or will quench.

(U) Calibrate | aboratory scale diagnostic to accurately detern ne underwat er expl osive performance and validate with
large scale test results. This capability would enable | aboratory characterization of the small quantities of
experinmental explosives initially available without the need to invest significant time and resources into nmateri al
scal eup.

Conpl ete FYO2 (This work transitioned from PE 0601153N i n FY02)

(U) Conplete a 1% generation nodel to predict effects of ammoni um perchlorate size effects on propellant burn rate
par anet ers.

(U) (%21, 620) Materials, Mintenance Reduction, and TOC

Initiate FYO02
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(U) Initiate devel opnent of inproved wel ding consumabl es for superior strength (greater than 110 ksi)/toughness ship
steels. This will provide the Navy with superior performance weld nmetal with mninmzed preheat for affordable
construction of future ships.

(U) Assess applications of high force actuators for naval structures. These actuators will allow active control of
structural vibrations reducing acoustic radiation fromundersea vehicles, for exanple, in torpedo acoustic stealth
applications.

(U) Devel op high strain-high force actuators for sonar source applications. These sonar transducers will allow
reduction in device sizes by factors ranging fromthree to six in applications such as torpedo honi ng sonar and

tor pedo count ernmeasure decoys.

(U) Initiate devel opnent of materials and processes for high tenperature turbine disks. These material s/ processes
are needed to provide inproved performance, durability and decreased operational cost in future naval gas turbine
engi nes.

(U) Initiate devel opnent of higher tenperature alum num alloys. These materials will reduce weight and cost of
conmponents, now fabricated fromtitanium in the front end of naval gas turbine engines.

(U) Initiate nulti-laser-processing technology for the fabrication of ultra hard materials. This revolutionary new
technology will allow us to reclaimold conponents back into service or produce new conponents with zero nmi ntenance
requi renents

(U Initiate investigations of a nondestructive eval uation techni que based on the thernographic inmaging of
structures. Prelimnary results indicate it to be very sensitive for the detection of small cracks in nava
structures.

(U Initiate work on advanced smart wires for rapid aircraft maintenance. This will provide the Navy and Marine
Corps the ability to rapidly diagnose defects in wiring and significantly reduce the tinme required for nmaintenance of
conplex wiring in aircraft and ships.

(U) Evaluate the feasibility of non-destructive evaluation (NDE) nmethods for in water ship shaft health nmonitoring.
This will provide the Navy the ability to nore efficiently schedul e naintenance associated with dry docking
procedures and inprove readi ness.

(U) Devel op single coat corrosion control coatings for potable water ship tanks. This new coating will replace
current five and three coat systens thereby reducing costs.

R-1 Line Item 13
Budget Item Justification
(Exhibit R-2, page 24 of 61)

UNCLASSIFIED



UNCLASSIFIED

FY 2003 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET DATE: February 2002

BUDGET ACTIVITY: 2 PROGRAM ELEMENT: 0602236N

PROGRAM ELEMENT TI TLE: Warfighter Sustainnent Applied Research
(U) Initiate new wash-down processes for United States Marine Corps (USMC) vehicles using recycl able corrosion
inhibitors. This will provide the Marine Corps with advanced corrosion control technology and contribute to life
ext ensi on of vehicles such as the High Mbile Milti-Purpose Weel ed Vehicle (HUWEE)
(U Initiate fighter/helo arc fault circuit breaker (AFCB) devel opnent. This will provide the Navy and Mari ne Corps
the capability to prevent electrical arcing in areas such as fuel tanks greatly enhancing safety of operation

Conti nue FY02

(U) Continue devel opnent of environnmental barrier coatings for ceram cs/conposites to provide higher conbustor
operational tenperatures and extended conbustor life times for future naval gas turbine engines. This work is
necessary to neet | HPTET Phase IIl goals and will transition into inproved engines for future naval aircraft.

(U) Continue cadm um replacenent technol ogy devel opnent for corrosion control. This will provide the Navy with an
environnmental |y acceptabl e technol ogy for preventing corrosion and hydrogen enbrittlenent in high strength stee
aircraft conmponents such as | andi ng gear and wi ng boxes.

(U) Devel op advanced applique technol ogies for aircraft corrosion control. This will enable the Navy to save

mai nt enance costs by enploying easily replaceable stick-on coatings having both corrosion prevention and stealth
properti es.

(U) Develop environnental ly acceptabl e coatings for nonmagnetic ship hulls. This will enable the Navy to sel ect

| ower cost austenitic stainless steel as a non-magnetic hull nmaterial in preference to higher cost titaniumalloys.
(U) Continue evaluation of upgraded seawater valves in |and based tests. This will provide the Navy with 40-year
val ves in seawater systenms, thereby elimnating valve replacenents currently needed at 10-year intervals.

(U) Continue bristle brush devel opnent for paint and corrosion product renoval. This will provide the Navy with the
ability to spot-repair aircraft paint coatings w thout having to re-paint the whole aircraft, thereby reducing
mai nt enance costs.

(U) Continue stress corrosion tests on friction stir wel ded advanced anphi bi ous assault vehicle (AAAV) al um num
alloy. This will enable the Marine Corps to select |lower cost joining technologies for the AAAV, which yield

al umi num al |l oy microstructures not susceptible to stress-corrosion cracking.

(U) Continue friction stir welding of steels effort to devel op apparatus and processing routes for superior solid
state welds in ship structures. This will provide Navy with technique that drastically reduces weld fume and

di stortion/enhances stealth and affordability in ship construction
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(U) Continue devel opnent of innovative conposites casting technology for ship shafts and seals. This will allow the
Navy to fabricate extraordinarily long life seals for propul sion shafts on Navy ships, enhancing conbat readi ness and
af fordabi | i ty/reduci ng mai nt enance.
(U) Continue the devel opnent of conpositions and processing for nore affordable, higher performance ship steels such
as HSLA 65. This will provide the Navy with ship steels of superior strength/toughness and affordability, and
signi ficant wei ght reduction
(U) Continue the devel opnent and eval uation of weld processing of stainless steel for nore affordable superior
performance welds. This will provide the Navy with welding technology to fabricate non-nmagnetic, stealthy ships.
(U) Continue to develop nulti-functional transducer materials. These conposite piezoelectric materials can have
their properties tailored to neet the requirenents of a broad range of sonar systens rangi ng from submari ne obstacle

avoi dance sonar through nulti-line towed hydrophone arrays to UUV nounted mne hunting sonar.
(U) Continue devel opnent of ultra-light heat exchanger for the E-2C aircraft. A planned upgrade in the E-2C radar
requi res heat dissipation beyond that achievable with standard pin-on-fin heat exchangers. This programw || provide

that capability and obvi ate expensive aircraft structural changes.

(U) Continue devel opnent of new thermal barrier technol ogy using nultiphase coatings for oxidation resistant

nmol ybdenum al | oys, a likely candidate for the next generation of superalloys. These alloys will provide higher hot
section operating tenperatures for future naval gas turbine engines resulting in inproved performnce and decreased
specific fuel consunption.

(U) Continue devel opnent of oxidation resistant nolybdenum all oys that are |eading candi dates for the next generation
of superalloys. These materials will provide major enhancenent in performnce and fuel economy for gas turbines by
provi di ng hi gher hot section capability and nore thernodynanic efficiency.

(U) Continue the devel opnent of advanced carbon/carbon naterials processes for mssile heat shield applications for
naval strategic mssiles. This work will provide replacenents for no-longer available materials and devel op better
nor e affordabl e new heat shield materials.

(U) Continue devel opnent of advanced conposites and polynmers with fire resistance for ship structures. Present day
conposite materials ignite easily generating thick and toxic funmes, therefore are not safe for man rated areas.

(U) Continue the devel opnent of nechanics analysis for glass fabric conposite structures for future naval topside
structures. This will provide the Navy with guidance for the rational selection of material design allowabl es based
on material danage
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(U) Continue fiber optic sensor devel opment for health nonitoring of future naval structures. A distributed sensor

sensor systemof this nature will allow | owering the maintenance cost by better scheduling inspections
(U) Continue ultrasonic inmaging canera devel opnent for non-destructive evaluation (NDE) of naval naterials and
structures. This wide area imging technique will |ower the inspection time by 30% while enhancing its reliability

of detection.

(U) Continue devel opnent of frequency agile polyners for application in | aser eye protection. These new nonli near
optical limter materials will protect our sailors and nmarines fromever changing |aser threats.

(U) Continue to develop nulti-functional transducer materials. These conposite piezoelectric materials can have
their properties tailored to neet the requirenents of a broad range of sonar systens rangi ng from submari ne obstacle
avoi dance sonar through nulti-line towed hydrophone arrays to UUV nounted mne hunting sonar.

(U) Continue eval uation of advanced transducer single crystal high strain naterials. These materials wll

revol utionize essentially all Navy sonar devices by doubling bandw dths and increasing energy densities nore than an
order of magnitude.

Conpl ete FY02

(U) Conpl ete pul se thernographic i magi ng devel opnment for defect characterization in naval structures. This is a
portabl e, w de-area and non-contact inspection technology with significant prom se for maintenance cost reduction
(U) Conplete effort to optim ze the danmage tol erance response versus the vibration danping characteristics of

rei nforced pol yurethane conposites for cost and wei ght reduction on future Navy shi ps.

(U) Conplete bismalidie (BM) conposite (patch devel opnent) devel opment for high tenperature repair applications of
present and future naval aircraft. Present epoxy patch technol ogy does not neet the demandi ng aerospace materia
requi renents.

(U) Conplete corrosion sensor devel opnent for condition based mai ntenance of ballast tanks. This enables the Navy to
save mmi ntenance costs by replacing a manual inspection process with an el ectrochenical nonitoring technol ogy for
shi p tanks.

(U) Conplete the devel opnent/eval uation/qualification of the ausform finishing process for aerospace steel gears.
This will provide the Navy with superior technology to produce rotorcraft gears with greater | oad capability and

| onger service life.
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— (V) Denonstrate superior new M L-100S welding wire for welding ship steels. This provides the Navy with inproved

weld nmetal for welding of HSLA steels with the elim nation/minimzation of preheat and thus enhanced affordability in
shi p and submari ne construction

(U) ($17, 195) Medi cal Technol ogi es:
Initiate FYO2

— (V) Efforts begin to develop a snart uniformto pernit extended exposure to operational extrene conditions.

Particul ar enphasis will be placed on the devel opnment of a diving ensenble that will protect divers while operating
in environmental extrene (i.e., heat and cold) conditions.

— (V) Devel opnent begi ns of technol ogies for enhanced body protection against battlefield nmunitions. |In particular,
studies will be perforned to assess the anpunt of blunt force trauna damage that is experienced using current and

proposed chest protection devices.

— (V) Building on research into the underlying processes for cellular repair, applied research into the regeneration of
auditory and vestibular hair cells in the inner ear will be initiated. This work will attenpt to define the chenical
changes in the cell during the damage process and devel op target drug approaches that inprove or imtate upon the
body’s own damage repair.

— (V) Begin exploring accident trends aboard reduced-crewed and hi gh perfornmance vessels such as fast boats, smart
shi ps and next generation aircraft carriers to determ ne new approaches to reduce injury through inproved design of

wor kst ations, seats, and controls. This effort will include studies of nuscul o-skeletal injury and how fitness and
strength affect injury potenti al

— (U Begin devel opnment of an inproved aircrew protection suit for operational aircraft. The suits will be targeted to
platforns. High performance aircraft operations will focus on extending g-force tolerance for operators. Helicopter
operations will attenpt to inprove safe operations in extrene heat and cold. Initiate work on a smart ensenbl e that

assesses physiological status and integrates into aircraft control systens, to reduce risk associated with | oss of
situati onal awareness or consci ousness.
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— (U) A casualty managenent tool is initiated for Operational Maneuvers fromthe Sea (OMFTS) and special operations.
This tool will facilitate optinmal distribution of medical supplies.
— (V) Evaluation of the effects of a colloidal fluid on brain injury is initiated. These studies will deternmine if a
new y approved colloidal resuscitation fluid reduces brain damage foll owi ng blunt trauna.
— (V) Evaluation of the effects of a henpglobin red cell substitute on brain injury is initiated. These studies wll

determne if use of a newly devel oped sol ubl e henpogl obin product will reduce brain damage follow ng blunt traum
— (U) Studies are initiated to assess the energy status of various organs follow ng resuscitation with standard
crystall oi ds. Phosphorus nucl ear magnetic resonance (NMR) will be used to determ ne adenosine triphosphate (ATP)

|l evels in an animal nodel of henobrrhage follow ng resuscitation, thus determ ning which fluid provides optima
resuscitation.

— (V) Studies begin to evaluate the effect of carbohydrate adducts on penetration of the brain by pain drugs. |If
nor phi ne can be nodified to enter the brain nore efficiently, less will be required to control acute pain in
casualties and the casualty can remai n conscious and functi onal

Conti nue FY02

— (U Continue to evaluate ways to protect hearing and bal ance through new protective systens. The effort includes
studi es of new materials that reduce noise |l evels when applied to personal hearing protection as well as structura
insulations. Additional work will continue to develop clinical strategies and interventions such as new drugs to
protect and restore hearing and bal ance progress.

— (U) Efforts continue to assess the inpact of thermal (i.e., heat and cold) stress on operational performance in Navy
and Marine Corps personnel. These studies will lead to the fornulation of strategies to mitigate the perfornmance
decrements i nduced by exposure to thermal extrenes.

— (V) Devel opnment of predictive neasures for oxygen-induced seizures continue in the hope that a physiol ogically-based
“early warning systeni can be engineered to warn divers using hyperbaric oxygen of the inpending |likelihood of
central nervous system sei zures.

— (V) Evaluation continues on the inpact of high pressures on |Iyophilization of red cells. By increasing anbi ent
pressure, the novenent of water out of red cells may be facilitated, thus inproving the efficiency of freeze-drying
and quality of the freeze-dried red cell
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(U) Evaluation continues in nodels of henorrhage conbined with head trauma of arginine supplenentation of hypertonic
saline resuscitation fluid. By supplying arginine, the substrate for nitric oxide, it is believed that nitric oxide
levels will increase and inprove perfusion of the brain.
(U) Studies continue on evaluation of nelatonin in henorrhagic shock. Melatonin is a readily-avail abl e conpound t hat
was shown to prevent ischemic injury to the brain, and these studies will deternine its full potential for treating
head injury.
(U) Applied research continues on extending the circulation time of the gas diffusion enhancer, trans-sodi um
crocetinate (TSC). TSC shows promise as an additive to resuscitation fluid, but currently it is excreted too rapidly
to sustain tissue oxygenation for nore than 20 minutes.
(U) Efforts continue to devel op prophylactic agents to prevent hyperbaric oxygen toxicity in Navy and Marine Corps
di vers breathing pure oxygen at depth. These efforts will also identify physiological changes that occur after acute
and chroni c exposure to hyperbaric oxygen in order to assess if repeated exposure to hyperbaric oxygen increases the
probability of seizure activity or brain damage with subsequent exposures.
(U) Continue the devel opnent of novel agents that prevent the neurol ogi cal damage associ ated with deconpression
si ckness in Navy divers. Deconpression sickness remains a nmjor nedical problemin Navy divers.
(U) Continue to exanine the short- and long-termeffects of acute and chronic exposure to hypobaric (high altitude
aircraft and aircraft operations training chanbers) oxygen. This work will attenpt to define the long termrisk to
personnel and devel op new approaches to training and operations that reduce risk of injury from oxygen toxicity.
(U Explore effects of notion and accel eration and devel op nethods to predict and counteract the deleterious effects
of lowto-high frequency acceleration (notion) in operational environnents. Deleterious notion effects can range
fromextrenme nausea to disorientation and have been identified as contributing factors in nunerous fatal m shaps on
ships and aircraft. Approaches to be studied include inproved control surface and di splay design, optiml work-rest
schedul es, and di et and drug-based interventions.
(U Efforts continue in the investigation of the chenical properties of a hibernation factor. A factor isolated from
hi bernating squirrel serum has dempnstrated the ability to protect cells fromischenmic injury. The factor will be
further characterized, cloned and tested in a small animal nodel of henorrhage.
(U Efforts progress in the devel opment of a henpgl obin substitute. Henpglobin is the nost effective oxygen carrier
at present, but it is expensive to isolate and process; these studies will characterize oxygen-binding heme peptides
(to be encapsulated in |liposones) that could be manufactured inexpensively.
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— (U) The evaluation continues of the control of systemi c inflammtion by IL-11. This cytokine, which is approved for
human use, has shown promi se for preventing intestinal injury follow ng severe henorrhage.
— (V) Applied research is ongoing on the effects of Federal Drug Agency (FDA)-approved resuscitation fluids on the
i nfl anmat ory response. Fluids enployed in standard of care resuscitation appear to potentiate systemic inflanmation

this study will determ ne which of the currently enployed fluids is least likely to pronote inflammtory injury.
— (V) Studies continue in the evaluation of the trauma applications of hand-held ultrasound diagnostic instrunments in
the field. The relative nerits of two systens will be evaluated under field conditions with mnimally trained

operators to deternine if these devices require further devel opnent.
— (V) The evaluation continues of malaria DNA vacci ne gene sequences for protective efficacy. The optinmal conbination
of oligoners for stinulating protective inmunity is being deterni ned based on protection tests in mce and nonkeys.
— (U) The assessnent of nasal ketanmine to relieve acute pain continues. This drug may have utility for controlling
pain of injury and facilitating self-transport of casualties.
— (U) Studies to evaluate immunol ogi cal function during harsh operational conditions continue. Particular enphasis is
pl aced on characterizing the changes in i mmunol ogi cal factors which may predict susceptibility to viral or
bact eri ol ogi cal i mmunol ogi cal chal | enges.

Conpl ete FYO02

— (V) The current submarine watchstandi ng schedul es are based upon an “18-hour day” which may be | ess than opti nmal
based upon research with shift-workers. The studies to conpare and contrast performance during the 18-hour
wat chst andi ng schedul es with schedul es based upon a 24-hour day are conpl eted.

— (V) Devel opnment of a nodel for the clearance of (insoluble) smoke particles fromthe lung in order to determine the
optimal exposure limts for toxic exposure to snoke in Navy Firefighters is conpleted.

— (V) Studies are conpleted of the effects of mild hypotherm a on henorrhagi c shock outcones. M| d hypotherm a was
shown to prevent head injury follow ng henorrhage in rats, but will be further assessed in a swine nodel for its
utility in |large species.

— (V) Evaluation is conpleted of the effect of hypertonic fluids on head injury (transition). Cinical studies have
suggested that hypertonic resuscitation is beneficial in head injury, but the optinmal fluid and protocol requires
analysis in a head injury nodel including henorrhage and resuscitation
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(U) Studies are conpleted of the colloidal fluid resuscitation effects on the devel opnment of lung injury. Acute
respiratory disease (ARD) is the major killer of henorrhagi c shock casualties, and these studies will evaluate
various colloidal fluids that may prevent ARD
(U) Evaluation is conpleted of selected cytokines as predictive indicators of trauma outconme (transition). Data
obtained in one clinical center will be replicated in two other clinical centers to deternine whether effective
mar kers of nultiple organ failure have been identified.

(U)($2,713) Environmental Quality (EQ:
tiate FYO2

(U) Initiate air and noise pollutant enm ssions control and treatnent technol ogies for Navy platforns and assets. Air
and noi se enissions fromexisting aircraft do not neet |ocal noise ordnances and air emi ssion requirenents and thus
limt essential training at shore-based facilities. New technology will reduce or elinmnate enissions to neet

regul atory levels and ensure continued training and readi ness.

(U) Initiate advanced environnentally conpliant antifouling (AF) hull coatings for ships and subnari nes and conpli ant
anticorrosion (AC) coatings for ship and subrmarine structures. New naterials will be non-toxic while preventing hul
fouling and vessel structure corrosion

(U) Initiate advanced ship and submarine liquid, air, solid eni ssions control technology in conpliance with Uniform
Nati onal Di scharge Standards (UNDS) and Marine Pollution Convention/lnternational Mritinme Organization
(MARPOL/ I MD). Pendi ng discharge regulations will limt the ability of Navy ships to sail in any body of water. New
control technologies will enable the Fleet with unrestricted access to all water bodies in conpliance with al
regul ati ons.

(U Initiate investigation of biofouling/biocorrosion control nechanisns in order to gain a better understanding and
know edge of the processes at work that will enable the devel opnment of new materials and technol ogies to contro

bi of oul i ng and bi ocorrosion in an environnentally beni gn manner.

(U Initiate advanced pollution prevention/waste treatnent technol ogies for ship, submarine and shoreside
applications. Pollution prevention technologies will enable cost effective neans for reduci ng hazardous waste and

di sposal, conplying with regul ations and neeting Executive Order (EO goals.
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— (V) Initiate automated underwater hull paint renpval and application technology to elimninate hazardous waste
di scharges and enabl e continued in-water hull maintenance and repair operations in conpliance with water quality
regul ati ons and avoid costly dry-docking.

— (V) Initiate advanced ship wastewater bioreactor technology to optinize non-oily wastewater bioreactor efficiency and
thus reduce size and weight, provide the capability for treating other liquid waste streanms (oily) and to devel op
qui ck bioreactor start-up products (reduce start-up tine by 50%

— (V) Initiate Navy ship ballast water exchange efficacy evaluation for non-indi genous species threat mtigation in
order to validate the Navy's current double ballast exchange policy.

Conti nue FY02

— (V) Continue environnentally conpliant marine coatings test facility support for the field-testing of new, inproved,
non-toxic antifouling coatings and systens for ships and submarine hulls.

Conpl ete FY02

— (V) Conpl ete shipboard non-o0ily wastewater bioreactor treatnment system process controller devel opnent to enable
nmonitoring of bioreactor status in order to reduce manpower intensive unschedul ed nmi ntenance, prevent bioreactor
failure and the consequent |engthy start-up requirenents; transition to NAVSEA (PE 0603721N) for
integration/inplenentation

— (U) Conpl ete copper sensor technol ogy for Navy | WP and applique technology for ship hulls and structures. This
technol ogy will enable the continued use of in-water cleaning of ship hulls while nonitoring copper discharges to
conply with regulations and will allow Navy Industrial Wastewater Treatnent Plants (IWPs) to cost effectively
nmoni t or copper in their regulated discharges; transition to NAVFAC and NAVSEA respectively (PE 0603721N)

— (V) Conplete nmetal hydride battery technology for lighter, nore reliable and environmental |y acceptable batteries for
aircraft and systens; transition to NAVAIR, PMA 251

— (V) Conplete automated dry dock ship paint application, overspray control, collection and treatnent technologies to
enabl e adherence to environnmental |aws and regulations in dry-dock operations, increased productivity and reduced
cost of conpliance; transition to NAVSEA 04 (PE 0603721N) and Manufacturing Technol ogy ( MANTECH)
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— (V) Conplete identification of Navy air operations pollution control technology initiatives in order to enable

continued critical depot maintenance activities while conplying with environnmental regulations; transition to

SYSCOM CNO EQRWG for prioritization.

(U)($2,138) Biocentric Technol ogi es:

tiate FY02

I'n

— (V) Scale-up and deternmine yield optimzation of green synthesis of energetic materials using enzynmes toward an
environnmental |y acceptabl e production nethod for energetic nmaterials without the use of hazardous reagents and
generation of hazardous by-products.

— (V) Evaluate whether sensors for trinitrotoluene (TNT) and other explosives can be used as aut ononbus underwater
vehi cl e payl oads for detection of unexpl oded ordnance (UXO).

— (V) Initiate feasibility of energy harvesting benthic fuel cells using bioelectrochem cal nmechanisns at the water-
sediment interface. The goal is to use naturally occurring mcrobes to harvest |Iow |levels of power (~0.1 Watt) on a
conti nuous basi s.

— (U Evaluate applicability of chenical sensing from autononous underwater vehicles for Special Forces applications.

Conti nue FY02

— (V) Continue, within the Chenmical Sensing in the Marine Environment Program efforts for |ocating the source of
chem cal plunes in very shall ow waters using sensors on autononous underwater vehicles. This will provide the Navy
with a new capability for the difficult task of renotely identifying unexpl oded ordnance (UXO) in the littoral zone.

— (V) Continue, within the Chenical Sensing in the Marine Environment Program efforts to characterize chem cal plune
structure in the very shallow water reginme. Previous research indicates that the plume structure is quite variable
and heavily dependent on environmental conditions and interactions. Mapping of plune structure under various
environmental scenarios is necessary to guide the devel opnment of sensor systens for underwater UXO detection
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— (V) Continue devel opnent of novel biosensors for explosives for underwater applications. These novel biosensor
systens will provide sensitive, selective, and rapid detection of explosive signhatures (such as TNT), a capability
that the Navy currently | acks.

Compl ete FYO02

— (V) Conplete and transition the netallized lipid tubule materials for radar absorbi ng and antenna isol ation
applications. These naterials show potential as replacenment for the existing systens now used for this purpose,

di spl ayi ng conpetitive absorption properties but weighing approximtely 60% | ess, a very inportant advantage on the
smal | decoy vehicles on which they are depl oyed.

— (V) Conplete investigation of bio-nplecular barcodes for unique identification and tracing of materials. These
barcodes or taggants act as nmicroscopic markers that can be used to trace and identify material of naval interests,
e.g., mlitary equi pnent and personnel, and which have high applicability for counter-terrorism prograns.

— (V) Conplete, within the Chenical Sensing in the Marine Environnment Program efforts to characterize the source
strengths of underwater unexpl oded ordnance. Distance from source and associ ated concentration profile data wll
drive the operational requirenents necessary to guide the devel opnent of sensor systens for underwater UXO detection

- (U) FY 2002 CONGRESSI ONAL PLUS- UPS:

- (U)(%$1,685) Advanced Fuel Additive Pilot - Efforts focus on conducting a pilot denponstration of bio-derived al coho
fuel additives blended into diesel fuels.

- (U)(%$991) Advanced Safety Tether Operation — This effort devel ops tether technology to provide reliable and
control |l ed boost and de-boost of spacecraft. The FY02 tasks are: 1. Establish systemrequirenents for operationa
and denonstration systens, 2. Conduct tether dynam cs sinulations, 3. Devel op concepts for attaching objects to a
tether in deploynment, 4. Design and test prototype tether systens.

- (U)($%$1,487) Advanced Materials and Intelligent Processing - Materials applied research is conducted to devel op the
resin nolding process utilizing both sensor and nodel based approaches. These new materials will provide the Navy
the capability to produce battle danage resistant aircraft with i nproved stealth characteristics.
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(U)($8,425) Agile Vaccinology - Investigations are conducted on nodern vaccine technol ogi es, including DNA- based
vacci nes. An exanple is the nmalaria DNA vaccine where efforts focus on the optinal vaccination strategy in mce and
on determ ni ng whet her the best co-vaccination strategy is a protein antigen delivered by a viral vector or by a
replicon system

(U)(%$2,577) Automated Di ode Array Manufacturing - Efforts include applied research related to automated di ode array
manuf act uri ng.

(U)($3,370) Battlespace Information Display Technol ogy (BIDT)- This project established a state-of-the-art

battl espace visualization environment to advance Joint Vision 2020 objectives and the United States Navy's “Forward
fromthe Sea” strategy. BIDT integrates comrercial technologies with energi ng Command, Control, Conmunications,
Computers, Intelligence, Surveillance, and Reconnai ssance (C4l SR) capabilities, specifically for Navy and Mari ne
Corps battlefield commanders and their staffs. In the absence of proven data correlation and information fusion

al gorithns, BIDT visually represents the positions and tracks of ships, aircraft, and ground-based units, along with
threat envelopes - in a whole earth, scalable, multi-resolution virtual display linked to intelligence and
oper ati onal databases. Therefore, BIDT presents the commander with the battl espace that closely approxi mates what
one sees in their “mnd s eye.” This realization of the nmind s-eye viewis expected to result in intuitive actions
that transformthe 2-D battlespace into a 4-D battl espace so that the warfighter can view events in near-real tine
and fold in operational aspects associated with time - the 4'" dinmension. 1In 2002, this effort denpnstrates a BI DT
prototype system enhanced with the capability to visualize the commpn undersea picture during Fleet Battle Experinent
Juliet (FBE-J). Additionally, experinents are conducted to collect user information fromthe Navy, Arnmy, Air Force
and United States Central Conmand (USCENTCOM .

(U) ($991) Bioenvironnental Hazards Research Program - This applied research assesses the adverse inpacts of Navy
operations and training activities on the environnent as well as the adverse health effects of contam nated
environnments on naval personnel

(V) ($2,082) Conbinatorial Materials Synthesis - This work explores conbinatorial nethods to provide a basis for the
devel opment of advanced materi al s.
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(U) (%1, 487) Fornable Aligned Carbon Therno Sets (FACTS) - This effort advances formabl e aligned carbon thernpsets
(FACTS) (fiber stretch breaking) by refining material fabrication processes, devel oping part-form ng processes, and
fabricating conplex parts. Conplex parts are currently formed frommaterials other than conposites resulting in
parts that are heavy (weight penalties), expensive, and subject to corrosion. Currently, conposite materials
(continuous fibers) cannot produce |ow cost, conplex parts, and other attenpts to address this problem (resin
transfer nol ding and vacuum assisted resin transfer nolding) have produced expensive, and sonetines poor quality
parts.

(U)($1, 100) Marine Manmal Research - This work includes applied research related to nmari ne manmal s.

(U)($991) Modeling, Simulation and Training Imrersion Facility - This work includes applied research related to
nodel i ng, sinulation and training imersion

(U)(%$1,685) Printed Wring Boards - This work includes applied research related to printed wiring boards.

(U) (%1, 487) Rhode Island Disaster Initiative - This effort includes technol ogi es and techni ques to deternine
effective solutions for nedical disaster response. |In particular, this effort focuses on handling nmass casualties
that would occur fromnatural disasters, terrorist acts such as the USS Cole, and both mlitary and civilian
casual ti es produced by weapons of nmss destruction

(U)(%$2,577) Titanium Matrix Conposites Program - Titanium nmetal matrix conposites are devel oped to enhance future
engi ne designs (rotating engine parts such as disks and spacers) by pernmitting greater thrust output to weight ratios
than are achievable today with currently available materials. The use of titaniummetal matrix conposites will also
al | ow hi gh payoff applications in future engi ne conpressor systens where extrene stiffness and strength requirenents
at el evated tenperatures now require the use of significantly heavier superalloys and titanium The application of
titaniumnetal matrix conposites will aid in achieving vertical/short take off and |l anding (V/ STOL) aircraft designs
wi t hout wei ght penalties.
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- (U)(%$1,090) Virtual Conpany Distributed Manufacturing - This effort will continue and expand ongoi ng applied research
of the West Virginia Hi gh-Technol ogy Consortium Foundati on, sponsored by plus-ups in FY 1997 and 2001. The purpose
of the work is to establish a network of conmercial businesses in the greater West Virginia econonic region which are
i nked by updated, interoperable conputer networks and databases, and supported through partnerships with governnment
agenci es and private suppliers and buyers of technology. This network will facilitate the flow of new technol ogy
anong naval, other governnent, and conmercial applications, and thereby foster robust businesses in the region. The
Department of the Navy's goals are to reduce the total ownership cost of naval systens by increasing the availability
of affordable new technol ogi es through increased conmrercial activity and use of technol ogi es devel oped primarily for
the conmercial marketplace. W rk in FY2002 will focus on applications of business portals, webcraw i ng and websearch
engi nes, database access tools, interconpany partnerships, and devel opnent of a self-sustaining organization. The
program conpl enments simlar efforts in other regions, including for instance the "Hubs" initiative in Del aware,
Maryl and, New Jersey and Pennsyl vani a.

- (U)(%$1,685) Visualization of Technical Information - This effort includes applied research related to enhancing the
vi sual i zation of technical information

- (U)(%$1,388) Wre Chaffing Detection Technology - This effort devel ops advanced technol ogi es (sensors, electronics,
and algorithns) for aircraft wiring diagnostics. The project will provide the Navy a neans of rapid detection of
faults in wiring and enable rapid, efficient nmaintenance.

- (U)(%$2,082) Wod Conposite Technology - This effort devel ops advanced-engi neered |unber for application in Navy piers
and wharves. These |ow cost conposites will exhibit extrene resistance to environnmental degradation thus greatly
reduci ng nmi nt enance costs.

- (U ADPI CAS - The ADPI CAS (Adaptive Danping and Positioning Using Intelligent Conposite Active Structures) effort
nodi fies and refines the designs of active structural conponents such as conposite struts and conposite panels. It
al so explores and tests the integration of these conponents into systens. (Appropriated in PE 0602234N, $1, 289)

- (UAnti-Corrosion Coatings - This project uses conbinatorial synthesis to explore advanced devel opnent of polyners
for use as coatings to prevent corrosion of netals such as ship steels. (Appropriated in PE 0602234N, $3, 469)
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(U) Carbon Foam for Navy Applications - This effort devel ops carbon foamnaterials for Navy use. These advanced
materials will have significantly inproved mechanical, thermal, and fire resistant properties that will permt their
use in man-rated areas aboard ships and submarines. (Appropriated in PE 0602234N, $2,577)

(UMritinme Fire Training/Barbers Point - Environnental studies are conducted in preparation for efforts at Barber’s

Point, H, to build a firefighting training facility. This research tool will nmerge the real and virtual worlds to
create an environnment that can provide cost-effective realismw thout the dangers created by real fires. 1In
addition, this trainer will enable firefighters to maintain their proficiency while being responsive to increasing

environnmental constraints related to snoke and water additives released into the atnosphere. (Appropriated in PE
0602233N, $2,577)

(UyMaterials Mcronization Technology - This effort eval uates advanced grindi ng processes that can produce ultrafine
particles. Such particles will be used as feed materials to form advanced, |ow cost, |ightweight conposites for
applications in aircraft (F/A-18 E/F, V-22, JSF). (Appropriated in PE 0602234N, $3, 469)

(U FY 2003 PLAN:

(U) ($6,642) Manpower, Personnel, and Human Factors: These technol ogi es enhance the Navy's ability to select, assign
and manage its people. Technol ogy devel opnent in these areas responds to a variety of requirenents, including:
managi ng the force efficiently and maintaining readiness with fewer people and snaller budgets; providing warfighting
capabilities optimzed for lowintensity conflict and littoral warfare; and operating and maintaining increasingly
sophi sti cated weapons systens whil e managi ng individual workl oad and supporting optimal manning.

Initiate FYO3
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— (V) Begin applied research effort, the Broker Agent program to denpbnstrate a series of agents residing within the
web- based narketplace that arbitrate between sailor/Marine and command agents when opti mal matches cannot be

achi eved.

— (V) Initiate the Econom cs of Cost/Quality programto develop a cost/quality tradeoff nodel for force planners. This
effort will devel op neasures that capture cost-quality tradeoffs as they pertain to the human resource all ocation
problem The effort will assist decision-nmakers in developing flexible incentive packages that target retention

efforts toward individuals nost valuable to the Navy.
Conti nue FY03

— (V) Continue the Psychonetrics of Measures program and begin the transition to the Non-Cognitive Measures advanced
technol ogy effort.

— (V) Devel opnent continues in the Usability and Contents effort and delivery of software version 2.0 to the user is
schedul ed to occur by end of FYO03.

— (V) Effort is ongoing to establish a database supporting the Sailor/Marine Assignnent Matchnaker program and to
develop a plan to integrate auction theory using intelligent agent technol ogy.

— (U) Continue the Service Menber/Command Intelligent Agents effort and integrate multi-agent systemfor Sailors into a

"personnel mall." These intelligent agents will provide infornmation at appropriate tines to adequately advise
servi ce nenbers of inpending career ml|estones with reconmended choi ces and provi de conmands wi th necessary manpower
information to ensure proper personnel planning. The prototype will be an interactive web-based | abor nmarket for the

| abor allocation of mlitary personnel

— (U) Continue to exam ne the biopsychol ogical difference in spatial abilities, difference in training performnce, and
di fferences in negative psychol ogi cal reactions to stress.

— (V) Evaluation progresses with new neasures of conplex cognitive abilities that relate to flight situationa
awar eness.

— (V) Continue integration of new technol ogies (non-cognitive and abilities) of whole person assessnent for
occupational selection and classification. Assessnment of the independent and interactive contributions of cognitive
(perception, nmenory, judgenent), affective (affects, feelings, enotions), and conative (inclination, drive, desire)
trait neasures
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— (V) Applied research advances through devel opnent of prototype inplenentation scenarios for manpower officials of
mlitary service adaptability.
— (V) Continue devel opnent of user profile in support of new | and attack mi ssion

Conmpl ete FYO3

— (V) Finish the Mddels of Aptitude and Interest effort and use neasures of social judgenments and personality to
provi de an overall structural nodel of individual and group differences. Deliver a stand-alone version of the
interest inventory to an advanced technol ogy effort.

— (U) Conplete testing a cohort in the Recruit Training Center and A-school and begin data analysis on the cohort for
the Person-Organi zation Fit program Finalize assessnent of the degree of fit between the person and the
organi zation. Transition results to the Attrition Reduction Technol ogi es advanced technol ogy effort.

— (V) Effort concludes in testing the nmethodol ogy of Navy clustering sanpling survey strategy.

— (U) Efforts are conplete to transition algorithmfromthe Integrated Personnel Sinulation Technol ogies programto
user.

— (U) Conplete cognitive task analysis and function allocation study for workload nmanagenent requirenments in supporting
the | and attack m ssion

— (V) Finish devel opnent of console functional requirenents and feasibility of universal nodeling |anguage notations.

(U) (%$10,592) Training: Training technol ogi es enhance the Navy's ability to train effectively and affordably in

cl assroom settings, in sinulated environnents, and while deployed, and to operate effectively in the conpl ex, high-
stress, information-rich and anbi guous environnents of nodern warfare. Technol ogy devel opnent responds to a variety
of requirenents, including providing nore affordabl e approaches to training and skill rmaintenance.

tiate FYO3

I'n

— (V) Undertake study of effective instructional strategies in artificially intelligent tutoring.
— (V) Initiate devel opnent of optinized Strategies for Performance Aiding and Training.
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Conti nue FYO03

— (V) Continue investigation of instructional strategies for overcom ng nisconceptions in science and technica
education. This effort will conpare instructional techniques with physical objects in a |laboratory setting and
i npl enenting the techniques via conputer sinulation. This effort will have direct applicability to the Navy's goal to
fully utilize conputer technologies to support advanced di stance and distributed | earning.

— (V) Continue work on effective feedback in dynanmic task Artificial Intelligence (Al) tutoring. This effort will
explore the conparative strategies of learners with different types of feedback (such as hints and questions) to
di scover what types are nost beneficial in aiding student perfornance.

— (V) Continue study of instructional inpact of personified pedagogi cal agents. This effort will explore these agents
as a nmeans of hel ping students solve problens in conpl ex problemsolving domains such as mathematics or sone other
form of probl em based | earning.

— (V) Continue devel opnent of cognitive task analysis nmethods for subject natter experts. This effort will informthe
devel opment of nodels and franmeworks for understandi ng conplex warfighting tasks in dynam c environnents and
preparing suitable training, nodeling, agents and sinulations for Navy rel evant donai ns.

— (V) Continue devel opnent of the Physics Tutor (electricity and nmagnetism

— (U Continue work in Conmputer Generated Forces (CGF) on the capability of CGFs to act as instructional agents for
scenari o generation and provide coaching and feedback. This work is | eading toward nore sophisticated and powerf ul
instructional agents for applications in sinmulations for naval training, and is expected to enhance significantly the
trai ning value of these simulations.

— (U) Continue work in Conputer Generated Forces (CGF) ained to inprove human cognitive and behavi oral nodeling
techniques for CGFs in a distributed environnment as sinulated teammtes and adversaries. This will increase the power
and realismof sinulated adversaries and teammtes in sinulation-based training, thereby offering nore effective
training.

— (V) Continue work in Conputer Generated Forces (CGF) to devel op enhanced nodeling techniques for representing
i ndi vi dual differences such as the effects of training in CGs. This will increase the unpredictability of sinulated
adversaries in sinulation-based training, thereby increasing the challenge and realismof the training.

— (V) Continue designing Advanced Learner Support Tools in Advanced Di stance and Distributed Learning (ADDL).
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(U) Continue devel opnent of strategies for fostering continuous |earning through on the job training (QJT).
(U) Continue devel opnent of neasures to link shared cognition with team perfornance. The goals for this effort
include the inplenentati on of neasures for diaghosis of weaknesses related to shared cognition in teans and nmulti -
team environnents, the introduction of training strategies to foster shared cognition in teans and nulti-team
environnments, and the devel opnment of guidelines for making team staffing decisions in warfighting and operationa
envi ronments.
(U) Continue programon Intelligent Agents for Objective-Based Training. Intelligent agents as tutors, nentors, and
aides to learning in conputer-based training efforts have the potential for reducing costs, speeding acquisition of
skills and knowl edge in conplex, technical and scientific fields.
(U) Continue programon Milti-nedia Visualization Training Techni ques.
(U) Continue devel opnent of Maintenance Training Support Technol ogy.
(U) Continue creation of Algorithms for Generating Optinal Mentor-Prototype Pairings.
(U) Continue devel opment of Milti-nedia Visualization Training Techni ques.
(U) Continue study of On-Line Strategies for Collaborative G oup Learning
(U) Continue assessnent of the Training Value of Milti-nedia Technol ogi es.
(U) Continue investigation of the effects of ship notion on onboard Virtual Environnment (VE) systens. Onboard
training using VE systens can prepare students at sea, enhancing m ssion readi ness. Ship notion can interfere and
i npede these systens, reducing the effectiveness of a valuable training tool
(U) Continue investigation of alternate visual and aural presentations for individual vehicle sinmulators.
(U) Continue sinulation of the interaction of spatially distributed individuals.
(U) Continue work on sinulation of human | oconotion for use in Close Quarters Battle training.
(U) Continue application of weapons handling for disnounted conmbatants in Virtual Environnments (VE).
(U) Continue work on Instructional Authoring Tools. This effort inproves the abilities of instructor to produce
pedagogi cal |y sound conputer-based training tailored for mlitary settings and training needs.
(U) Continue devel opnent of nulti-sensory, spatially distributed conputer interfaces and assess inpact on human
| earni ng and menory.
(U) Continue devel opnent of nethods for nmeasuring realismin Virtual Environnents (VEs) and deternine the
rel ati onship between realismand training effectiveness of VEs.
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(U) Continue to address human conputer interaction issues relevant to developing a Close Quarters Battle for Mlitary
Operations in Uban Terrain (CQ for MOUT) sinul ator

Compl ete FYO3

In

(U) Conplete devel opnent of Training and Performance Aiding Interactive Electronic Technical Manuals for Condition
Based Mai ntenance (I ETMs/ CBM Systens.

(U) Conplete application of Virtual Environnents (VE) technology to the training of spatial behavior relevant to
expeditionary forces vehicles, including the Landing Craft, Air Cushion (LCAC) and the Advanced Anphi bi ous Assault
Vehi cl e (AAAV).

(U) ($7,048) Expeditionary Logistics: Expeditionary Logistics addresses enabling capabilities covering surface
distribution, and tactical |ogistics conmand and control (C2). Expeditionary Maneuver Warfare (EMW, seabasing, and
ot her future naval concepts hinge on tinely and responsive sustai nnent fromthe sea. Wrk areas enconpass surface
repl eni shnent of the seabase from naval and commercial shipping, ship-to-ship material handling, internal seabase

mat erial handling, and ship to shore material distribution. Additionally, EMNw ||l rely on managi ng avail abl e assets
nore wisely. Technol ogy areas include inproved tactical conbat service support information and battlefield |ogistics
sensor arrays that feed into | ogistics situational awareness

tiate FYO3

(U Initiate ship to shore transfer technol ogy devel opnent to include propul sion, and drive mechani sns, cargo
transfer and cargo stabilization technol ogies, and possi ble connector systens. Current ships to shore transfer is
either bound by the draft Iimtations of the delivery craft, or are speed/distance |limted. Operating over the
horizon will stress current systens.

(U Initiate a Gound Log C2 decision support Course of Action tool, enphasizing devel opnment of a combat service
support virtual sand table. A virtual sand table will allow operators to explore in a faster than real tine
environment different courses of action to support operational intent.
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Conti nue FYO03

(U) Continue decision support technol ogies for Logistics Conmand and Control Course of Action generation. This
investnment will support the force deploynment planning and execution at the tactical |evel, beginning with robust

cal cul ations for ground troop supportability estinmates and tactical sustainnment requirenent determn nation

(U) Continue logistics nmodeling and sinulation; focus on sinulation engines and user interfaces, to assist in
doctrinal functions of mssion planning and execution. This will allow a faster than real tine projection of

| ogi stics support at the tactical level, and provide logistics calculations algorithnms to be enployed in joint war-
gane.

(U) Continue refining algorithns to incorporate captured use rates, inprove source data quality, inprove sustainment
rate cal culation, and establish stockage |levels that are situationally dependent. This effort will provide a
technol ogy foundation to autonate critical to battlefield information sharing through web-based tools.

(U) Continue material handling technologies for Sea State 5 strike up/down applied to carriers and conbatants, as
well as logistics future platfornms. Technol ogy areas include horizontal/vertical nmovenent systens, cargo securing
systens, and autonmted marini zed war ehousi ng systens for shipboard use. Strike up/down technology insertionis
critical for neeting the future manni ng objectives of conbatant platforns.

(U) Continue skin to skin material transfer technology investigation in the areas of fendering naterials, at-sea ship
securing systens, and alternative nmethods of refueling. Technology advances will enable greater interface between
mlitary and commercial shipping, and large/small mlitary crafts.

Conpl ete FYO3

(U) Conpl ete devel opnent of annealing and simlar algorithmoptin zation techniques for bal ancing | arge array

| ogi stics throughput equations. Enploy these equations in systens such as Joint Warfare Sinmulation (JWARS) and the
Naval Sinul ation System (NSS), increasing the logistics play and enphasizing the logistics inpact in mlitary

war gami ng.

(U) (%$2,039) Energy Conversion: Energy conversion efforts address technol ogy devel opnent to provide significant
i nprovenents in energetic material systenms and subsystens in ternms of performance, safety, reliability, and
affordability, and to transition advanced technology to the Fleet for warfighter sustainnment. Goals include:
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advanced energetic materials for both warheads and propellants with both superior performance and acceptabl e
insensitivity characteristics to reduce vulnerability to both personnel and platfornms; and reliable sinmulation tools
and di agnostics to (1) devel op and design superior performance reduced vulnerability systens tailored to specific
warfighter mssions, (2) inprove safety, and (3) reduce cost by enabling sinulation aided design and condition-based
moni toring capabilities. This work devel ops technol ogies for cost-effective design, performnce assessnent, and
vul nerability assessment of enhanced performance, insensitive.

tiate FYO3

I'n

— (V) Begin to develop the capability to exploit netal water reactions to enhance delivered energy for underwater
shaped charge applications. This has the potential to substantially increase the perfornance of these systens by
utilizing replacing inert liners with those that can react with sea water

Conti nue FYO03

— (V) Evaluate advanced fuels for enhanced expl osive and propellant applications. These are netal based fuels which
offer the potential to significantly inprove the performance of energetic materials by enhancing ignition tines and
rates of energy rel ease.

— (U) Continue to develop the capability to tailor propellant performnce to conbustion characteristics. This will
permit the a-priori optimzation of propellant fornulation design in order to tailor the safe operating regine of the
propel lant to the system requirenents.

— (V) Continue to develop the capability to predict effects of ballistic nodifiers on propellant performance
paraneters. This capability will permt the tailoring of the pressure-conbustion rate of next generation propellants
using current ballistic nodifiers with the design criteria under devel opnent and thus elim nate many of the
enpiricisnms currently inherent to the devel opnent process.

— (U) Continue to develop the capability to predict effects of energetic conponents on propellant burn rate paraneters.
This would permit the naxinm zation of performance while sinultaneously avoiding catastrophic propellant failure when
new desi gns or design changes are inpl enented.
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(U) Continue to devel op diagnhostics to nonitor response of energetic materials to external stimuli. These diagnostics
are essential in the understanding of how nmechanical energy is absorbed into an energetic material and if it wll
| ead to detonation or will quench.

Compl ete FYO3

In

(U) Conplete devel opnent and validate a | aboratory scale diagnostic to accurately determ ne underwater expl osive
performance scal eable to | arge scale events. This capability would enabl e | aboratory characterization of the small
quantities of experinental explosives initially available without the need to invest significant time and resources
into material scal eup

(U)($21,165) Materials, Miintenance Reduction, and TOC reduction: Mterials, Muintenance Reduction, and TOC reduction
efforts address significant inprovenents in terns of affordability, reliability and performance to transition
advanced technology to the Fleet for warfighter sustainment. Goals include: advanced, |ightweight materials and
processes to reduce weight and cost; ultrareliable naterials and sensors to reduce cost by enabling condition-based
and zero mmi ntenance capabilities; environnmentally acceptable long-life coatings for aircraft and ships to inprove
the quality of life for sailors; advanced | ow cost wel ding and joini ng nethods, and new | ow cost sensors. Turbine
i nprovenent efforts cover the Navy's share of the turbine engi ne conponent devel opnent efforts under the Departnent
of Defense (DOD)/National Aeronautics and Space Adm nistration (NASA) Industry Integrated Hi gh Performance Turbine
Engi ne Technol ogy (I HPTET) program ensuring that Navy uni que design and operational requirenents are nmet. Also
included are aircraft and ship electrical power generation and thermal nanagenent technol ogies. Airfrane and ship
corrosion efforts address an integrated approach for the control of the effects of external and internal corrosion
The work devel ops advanced cost effective prevention and life cycle nanagenent technologies. This is particularly
significant to life extension for the aging fleet.

tiate FYO3

(U) Initiate shipboard testing of upgraded seawater valves. This will provide the Navy with 40-year valves in
seawat er systens thereby elimnating val ve replacenent currently needed at 10 year intervals.
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— (V) Initiate devel opnent of durable new materials for naval gas turbine engine hot sections. This work will provide
i nproved performance, engine life, and reduced operating costs for naval aircraft engines.

— (V) Initiate devel opnent of novel thermal barrier coating technology for gas turbine engi ne hot section conponents.
Thermal barrier coating reduces hot section netal tenperature, thus prolonging engine life and permtting inproved
oper ational performance in naval engines.

— (V) Initiate devel opnent of ultralight, blast resistant structural materials for force protection. These materials
wi |l have applications in protecting ship hulls, command and control centers, Marine vehicles, personnel shelter
wal | s, etc.

— (V) Evaluate joint behavior effects on materials for nodular hybrid pier construction

— (V) Assess non-destructive nethods for aging piers and wharves. These nethods will provide the Navy the capability
to extend the life of the aging infrastructure thus avoiding i mediate |arge construction and repair costs.

Conti nue FY03

— (U) Continue devel opnment of environmental barrier coatings for ceram cs/conposites to provide higher conbustor
operational tenperatures and extended conmbustor life times for future naval gas turbine engines. This work is
necessary to neet |HPTET Phase Ill goals and will transition into inproved engines for future naval aircraft.

— (V) Continue cadm um repl acenent technol ogy devel opnent. This will provide the Navy with an environnmental ly
accept abl e technol ogy for preventing corrosion and hydrogen enbrittlenment in high strength steel components such as
| andi ng gear and wi ng boxes.

— (V) Continue corrosion prevention by applique technol ogy devel opnent for aircraft. This will enable the Navy to save
mei nt enance costs by enploying easily replaceabl e stick-on coatings having both corrosion prevention and stealth
properti es.

— (V) Continue devel opnent of environmentally acceptable coatings for corrosion protection for nonmagnetic ship hulls.
This will enable the Navy to select |ower cost austenitic stainless steel as a non-nagnetic hull material in
preference to the higher cost titanium all oys.

— (V) Continue friction stir welding of steels effort to devel op apparatus and processing routes for superior solid
state welds in ship structures. This will provide Navy with technique that drastically reduces weld fume and
di stortion/enhances stealth and affordability in ship construction
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(U) Continue devel opnent of innovative conposites casting technology for ship shafts and seals. This will allow the
Navy to fabricate extraordinarily long life seals for propul sion shafts on Navy ships, enhancing conbat readi ness and
af fordabi | i ty/reduci ng mai nt enance.
(U) Continue the devel opnent of conpositions and processing for nore affordable, higher performance ship steels such
as HSLA 65. This will provide the Navy with ship steels of superior strength/toughness and affordability, and
signi ficant wei ght reduction
(U) Continue the devel opnent and eval uation of weld processing of stainless steel for nore affordable superior
performance welds. This will provide the Navy with welding technology to fabricate non-nmagnetic, stealthy ships.
(U) Continue the devel opnent of inproved wel ding consunmabl es for superior strength (greater than 110 ksi)/toughness
ship steels. This will provide the Navy with superior perfornmance weld nmetal with mninmzed preheat for affordable
construction of future ships.
(U) Continue to assess applications of high force actuators for naval structures. These actuators will allow active
control of structural vibrations reducing acoustic radiation fromundersea vehicles, for exanple, in torpedo acoustic
stealth applications.
U7(U) Continue to develop nmultifunctional transducer materials. These conposite piezoelectric materials can have
their properties tailored to neet the requirenents of a broad range of sonar systens rangi ng from submari ne obstacle
avoi dance sonar through nmulti-line towed hydrophone arrays to UUV nounted nine hunting sonar.
(U) Continue devel opnent of new thermal barrier technol ogy using nultiphase coatings for oxidation resistant
nmol ybdenum al l oys, a likely candidate for the next generation of superalloys. These alloys will provide higher hot
section operating tenperatures for future naval gas turbine engines resulting in inproved performnce and decreased
specific fuel consunption.
(U) Continue devel opnent of oxidation resistant nolybdenum all oys that are |eading candi dates for the next generation
of superalloys. These materials will provide major enhancenent in performnce and fuel economy for gas turbines by
provi di ng hi gher hot section capability and nore thernodynanic efficiency.
(U) Continue the devel opnent of advanced carbon/carbon naterials processes for mssile heat shield applications for
naval strategic mssiles. This work will provide replacenent for no-longer available materials and devel op better
nor e af fordabl e new heat shield nmaterials.
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(U) Continue devel opnment of materials and processes for high tenperature turbine disks. These material s/ processes
are needed to provide inproved performance, durability and decreased operational cost in future naval gas turbine
engi nes.
(U) Continue devel opnent of higher tenperature aluminum alloys. These materials will reduce weight and cost of
conmponents, now fabricated fromtitanium in the front end of naval gas turbine engines.
(U) Continue devel opnent of advanced conposites and polyners with fire resistance for ship structures. Present day
conposite materials ignite easily generating thick and toxic funes, therefore are not safe for nan rated areas.
(U) Continue the devel opnent of nechanics analysis for glass fabric conposite structures for future naval topside
structures. This will provide the Navy with guidance for the rational selection of material design allowabl es based
on material damage.
(U) Continue fiber optic sensor devel opment for health nonitoring of future naval structures. A distributed sensor

systemof this nature will allow | owering the maintenance cost by better scheduling inspections.
(U) Continue ultrasonic inmagi ng canera devel opnent for non-destructive evaluation (NDE) of naval nmaterials and
structures. This wi de area inmaging technique will |lower the inspection tine by 30% while enhancing its reliability

of detection.

(U) Continue investigations of a new nondestructive eval uation techni que based on the thernographic inmaging of
structures exited ultrasonically. Prelimnary results indicate it to be very sensitive for the detection of snal
cracks in naval structures.

(U) Continue nulti-Ilaser-processing technology for the fabrication of ultra hard materials. This revolutionary new
technology will allow us to reclaimold conponents back into service or produce new conponents with zero mai ntenance
requi renents.

(U) Continue work on advanced smart wire for rapid aircraft maintenance. This will provide the Navy and Marine Corps
the ability to rapidly diagnose defects in wiring and significantly reduce the tine required for naintenance of
conplex wiring in aircraft and ships.

(U) Continue to evaluate the feasibility of non-destructive evaluation (NDE) nmethods for in water ship shaft health
monitoring. This will provide the Navy the ability to nore efficiently schedul e mai ntenance associated with dry
docki ng procedures and inprove readi ness.

(U) Continue to develop single coat corrosion control coatings for potable water ship tanks. This new coating will
replace current fire and three coat systens thereby reduci ng coats.
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— (V) Continue devel opnent of new wash-down processes for USMC vehicl es using recyclable corrosion inhibitors. This
will provide the Marine Corps with advanced corrosion control technology and contribute to life extension of vehicles
such as the HUWEE

— (V) Continue to develop fighter/helo arc fault circuit breaker (AFCB) technology. This will provide the Navy and
Marine Corps the capability to prevent electrical arcing in areas such as fuel tanks greatly enhancing safety of
operati on.

— (V) Continue to develop high force high strain actuators for structural applications and sonar transducers. These
actuators will allow active control of structural vibrations reducing acoustic radiation fromundersea vehicles, for
exanple, in torpedo acoustic stealth applications, while the sonar transducers will allow reduction in device sizes
by factors ranging fromthree to six in applications such as torpedo honming sonar and torpedo counterneasure decoys.

— (V) Continue evaluation of advanced transducer single crystal high strain materials. These materials wll
revol utionize essentially all Navy sonar devices by doubling bandw dths and increasing energy densities nore than an
order of magnitude.

Conpl ete FYO3

— (U) Conplete | and based tests of upgraded seawater valves. This will provide the Navy with 40-year valves in
seawat er systens, thereby elimnating valve replacenment currently needed at 10-year intervals.

— (U Incorporate bristle brush technol ogy for paint and corrosion product renoval into the NA 01-1A-509 aircraft
corrosion controls Manual, April 2003. This will provide the Navy with the ability to spot-repair aircraft paint
coatings without having to re-paint the whole aircraft, thereby reducing mai ntenance costs.

— (V) Conplete stress corrosion tests on friction stir wel ded advanced anphi bi ous assault vehicle (AAAV) al um num
alloy. This will enable the Marine Corps to select |lower cost joining technol ogies for the AAAV which do not yield
al um num al l oy microstructures susceptible to stress-corrosion cracking.

— (V) Conplete devel opnent of ultra-Ilight heat exchanger for the E-2C aircraft. A planned upgrade in the E-2C radar
requi res heat dissipation beyond that achievable with standard pin-on-fin heat exchangers. This programw || provide
that capability and obvi ate expensive aircraft structural changes.

— (V) Conpl ete devel opnent of frequency agile polynmers for application in | aser eye protection. These new nonli near
optical limter materials will protect our sailors and nmarines fromever changing | aser threats.
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(U) (%16, 833) Medical Technol ogi es: Medi cal Technol ogi es i nprove warfighter safety and enhance personnel perfornance
capabilities under adverse conditions, enhance di agnosis of nedical energencies and treatnent of casualties, and
prevent costly occupational injury and disease in hazardous environnents. Requirenents which support technol ogy
devel opnment in these areas include: inproving warfighting capabilities through enhanced supply and | ong-term storage
of pre-positioned nedical supplies such as blood; providing better stress endurance/control for key personnel; and
provi di ng enhanced casualty care onboard anphi bi ous casualty receiving ships.

tiate FYO03

(U) Efforts begin to develop salivary tests for disease, toxin, allergen and agent exposure and to determ ne

i mruni zation status. Particular enphasis is placed on salivary tests to assess immne status to the anthrax vacci ne.
(U) Studies are initiated to devel op nethods for the non-invasive detection of bubbles in tissue and bl ood for

i nproved di agnostics of deconpression sickness. Current diagnosis of deconpression sickness nust rely on the
presentation of outward synptons that nmay not be manifest for several hours after the dive. The devel opnent of
technol ogy to detect nitrogen bubbles imediately after a dive will go a long way in identifying likely cases of
deconpression sickness and thus permitting treatnment before nmjor injury occurs.

(U) Developnent is initiated of a treatnment for deconpression sickness using perfluorocarbon-based conpounds. An
initial study has shown that artificial blood substitutes which utilize perfluorocarbon nolecules to transport oxygen
can al so increase nitrogen transport in the body and thus may provide a new treatnent for preventing deconpression

si ckness after diving.

(U) Studies are initiated to evaluate the hibernation induction trigger for netabolic downregulation in henorrhage.
These studies will deternmine the potential value of the factor in the induction of torpor in non-hibernators.

Conti nue FY03

(U) Continue to evaluate ways to protect hearing and bal ance through new protective systens. The research includes
studi es of new materials that reduce noise | evels when applied to personal hearing protection as well as structura
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insulations. Additional work will continue to develop clinical strategies and interventions such as new drugs to
protect and restore hearing and bal ance progress.
(U) Research continues to assess the inpact of thernmal (i.e., heat and cold) stress on operational performance in
Navy and Marine Corps personnel. These studies will lead to the fornulation of strategies to nitigate the
performance decrenents i nduced by exposure to thermal extrenes.
(U) Research continues to devel op prophyl actic agents to prevent hyperbaric oxygen toxicity in Navy and Mari ne Corps
di vers breathing pure oxygen at depth. These efforts will also identify physiological changes that occur after acute
and chroni c exposure to hyperbaric oxygen in order to assess if repeated exposure to hyperbaric oxygen increases the
probability of seizure activity or brain damage wi th subsequent exposures.
(U) Evaluation continues on the inpact of high pressures on |lyophilization of red cells. By increasing anbient
pressure, the nmovenent of water out of red cells nay be facilitated, thus inproving the efficiency of freeze-drying
and quality of the freeze-dried red cell
(U) Evaluation continues in nodels of henorrhage conbined with head trauna of arginine supplenentation of hypertonic
saline resuscitation fluid. By supplying arginine, the substrate for nitric oxide, it is believed that nitric oxide
levels will increase and inprove perfusion of the brain.
(U) Studies continue on evaluation of nelatonin in henorrhagic shock. Melatonin is a readily available conpound that
was shown to prevent ischemic injury to the brain, and these studies will deternine its full potential for treating
head injury.
(U) Efforts continue on extending the circulation tinme of the gas diffusion enhancer, trans-sodi um crocetinate (TSC)
TSC shows promi se as an additive to resuscitation fluid, but currently it is excreted too rapidly to sustain tissue
oxygenation for nore than 20 ninutes.
(U Explore effects of notion and accel eration and devel op nethods to predict and counteract the deleterious effects
of lowto-high frequency acceleration (notion) in operational environnents. Deleterious notion effects can range
fromextrenme nausea to disorientation and have been identified as contributing factors in nunerous fatal m shaps on
ships and aircraft. Approaches to be studied include inproved control surface and di splay design, optiml work-rest
schedul es, and di et and drug-based interventions.
(U Efforts continue in the investigation of the chenical properties of a hibernation factor. A factor isolated from
hi bernating squirrel serum has dempnstrated the ability to protect cells fromischemic injury. The factor will be
further characterized, cloned and tested in a small animal nodel of henorrhage.
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(U) Efforts continue in the devel opment of a henobgl obin substitute. Henpoglobin is the npost effective oxygen carrier
at present, but it is expensive to isolate and process; these studies will characterize oxygen-binding heme peptides
(to be encapsulated in |liposones) that could be manufactured inexpensively.
(U) The evaluation continues of the control of systemic inflammtion by the cytokine, IL-11. This cytokine, which is
approved for human use, has shown pronise for preventing intestinal injury foll owi ng severe henorrhage.
(U) Studies are ongoing on the effects of Federal Drug Agency (FDA)-approved resuscitation fluids on the inflammtory
response. Fluids enployed in standard of care resuscitation appear to potentiate system c inflamation; this study

will deternmine which of the currently enployed fluids is least likely to pronote inflammatory injury.
(U) Continue to exanmine the short- and long-termeffects of acute and chronic exposure to hypobaric (high altitude
aircraft and aircraft operations training chanbers) oxygen. Research will attenpt to define the long-termrisk to

personnel and devel op new approaches to training and operations that reduce risk of injury from oxygen toxicity.

(U) Applied research continues to devel op novel agents that prevent the neurol ogi cal damage associated with
deconpression sickness in Navy divers. Deconpression sickness remains a major nedical problemin Navy divers.

(U) Studies continue in the evaluation of the trauma applications of hand-held ultrasound diagnostic instrunents in
the field. The relative nerits of two systens will be evaluated under field conditions with minimally trained
operators to determne if these devices require further devel opnent.

(U) The evaluation continues of nmalaria DNA vacci ne gene sequences for protective efficacy. The optinmal conbination
of oligoners for stinulating protective inmmunity is being determ ned based on protection tests in nice and nonkeys.
(U) Efforts are ongoing to develop a smart uniformto pernit extended exposure to operational extrene conditions.
Particul ar emphasis will be placed on the devel opnent of a diving ensenble that will protect divers while operating
in environnental extrene (i.e., heat and cold) conditions.

(U) Devel opnent continues of technol ogies for enhanced body protection against battlefield nunitions. 1In particular
studi es are being perforned to assess the anpunt of blunt force trauma damage that is experienced using current and
proposed chest protection devices.

(U) Building on research into the underlying processes for cellular repair, efforts on the regeneration of auditory
and vestibular hair cells in the inner ear are initiated. These efforts attenpt to define the chem cal changes in
the cell during the damage process and devel op target drug approaches that inprove or inmtate upon the body s own
damage repair.
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(U) Continue exploring accident trends aboard reduced-crewed and hi gh perfornance vessels such as fast boats, smart
shi ps and next generation aircraft carriers to determ ne new approaches to reduce injury through inproved design of
wor kst ati ons, seats, and controls. This effort will include studies of muscul o-skeletal injury and how fitness and
strength affect injury potential
(U) Continue devel opnent of an inproved aircrew protection suit for operational aircraft. The suits will be targeted
to platforns. High performance aircraft operations will focus on extending g-force tolerance for operators.
Hel i copter operations will attenpt to inprove safe operations in extreme heat and cold. Continue work on a snart
ensenbl e that assesses physiological status and integrates into aircraft control systens, to reduce risk associated
with |l oss of situational awareness or consci ousness.
(U) Devel opnent is continued of a casualty managenent tool within Operational Maneuvers fromthe Sea (OWTS) and
speci al operations. This tool will facilitate optimal distribution of nedical supplies far forward
(U) Evaluation continues of the effects of a colloidal fluid on brain injury. These studies will determne if a newy
approved col |l oidal resuscitation fluid reduces brain damage foll owi ng blunt trauma
(U) Evaluation continues of the effects of a henoglobin red cell substitute on brain injury. These studies will

determne if use of a newly devel oped sol ubl e henogl obin product will reduce brain damage follow ng blunt trauna.
(U) Studies continue to assess the energy status of various organs followi ng resuscitation with standard
crystall oids. Phosphorus nucl ear magnetic resonance (NVR) will be used to determ ne adenosine triphosphate (ATP)

levels in an ani mal nodel of henorrhage foll owi ng resuscitation, thus determ ning which fluid provides opti nal
resuscitation.

(U) The investigation continues of carbohydrate adduct effects on penetration of the brain by pain drugs. If norphine
can be nodified to enter the brain nore efficiently, less will be required to control acute pain in casualties and
the casualty can remain conscious and functional

Compl ete FYO3

(U) Studies to evaluate i munol ogical function during harsh operational conditions are conpleted. Particular
enphasis is placed on characterizing the changes in inmmunol ogi cal factors that may predict susceptibility to viral or
bact eri ol ogi cal inmmunol ogi cal chal |l enges.
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(U) Devel opnent of predictive neasures for oxygen-induced seizures in the hope that a physiol ogically-based “early
war ni ng systeni can be engi neered to warn divers using hyperbaric oxygen of the inpending |ikelihood of centra
nervous system seizures is conpleted.
(U) The evaluation ends of trauma applications of hand-held ultrasound diagnostic instruments in the field. The

relative nerits of two systens under field conditions with ninimally trained operators will be deternmn ned

(U) Efforts are conpleted that evaluate nmal aria DNA vacci ne gene sequences for protective efficacy. The optinma

conmbi nation of oligoners for stimulating protective immunity will be deternined based on protection tests in mce and
nmonkeys, and vaccine design will transition to the next stage of devel opnent.

(U) The assessnment of nasal ketanine to relieve acute pain is conpleted. The utility of this drug for controlling
the pain of injury and facilitating self-transport of casualties will be determ ned

(V) (%$2,548) Environnmental Quality (EQ: Environnental Quality (EQ technol ogi es enabl e sustained world-w de Navy
operations, in conpliance with all local, regional, national, and international |aws, regulations and agreenents.
Technol ogy devel opnent in this area supports the Chief of Naval Operations (CNO prioritized Navy S&T requirenents
and | eads to systens and processes that provide the Fleet with environnentally conpliant forward presence, ashore and
afloat. Specifically, this area supports requirenents to mninmze the curtailnment of nilitary operations due to ship,
shore and aircraft conpul sory conpliance with national and international environnmental regulations, and to sustain
forces in atinmely and environnentally conpliant nanner.

tiate FYO3

(U) Initiate advanced far-termnoise and air pollution em ssions abatenent technology for future Navy platforns to
enabl e unrestricted operations and training while conplying with environnmental |aws and regul ati ons and to reduce
costly back-fit scenari os.

(U Initiate advanced environnmental protection sensor and system control technology for future Navy platfornms to
enabl e nore efficient system operation and to decrease manpower requirenments for nonitoring, diagnostics and repair
evol utions.

Conti nue FYO03
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(U) Continue air and noise pollutant enissions control/treatnment technol ogies for Navy platfornms and assets. Air and
noi se em ssions fromexisting aircraft do not neet |ocal noise ordnances and air emission requirements and thus limt
essential training at shore-based facilities. New technology will reduce or elimnate em ssions to neet regul atory

| evel s and ensure continued training and readi ness.

(U) Continue environnentally conpliant marine coating test facility support for the field-testing of new, inproved,
non-toxic antifouling coatings and systens for ships and submarine hulls.

(U) Continue autonmated underwater hull paint renoval and application technology to elininate hazardous waste

di scharges and enabl e continued in-water hull maintenance and repair operations in conpliance with water quality
regul ati ons and avoid costly dry-docking.

(U) Continue advanced ship wastewater bioreactor technology to optinize non-oily wastewater bioreactor efficiency and
thus reduce size and weight, provide the capability for treating other |iquid waste streans (oily) and to devel op

qui ck bioreactor start-up products (reduce start-up tine by 50%

(U) Continue identification of biofouling/biocorrosion control mechanisnms in order to gain a better understandi ng and
know edge of the processes at work and that will enable the devel opnent of new nmaterials and technol ogies to contro
bi of oul i ng and bi ocorrosion in an environnentally beni gn nanner.

(U) Continue advanced devel opment of environnentally conpliant antifouling (AF) hull coatings for ships and

submari nes and conpliant anticorrosion (AC) coatings for ship and submarine structures. New nmaterials will be non-
toxic while preventing hull fouling and vessel structure corrosion.

(U) Continue advanced devel opnent of ship and submarine liquid, air, solid, emi ssions control technology in
conpliance with Uniform National Discharge Standards (UNDS) and Marine Pollution/International Maritinme Organization
(MARPOL/ I MO). Pendi ng discharge regulations will limt the ability of Navy ships to sail in restricted waters. New
control technologies will enable the Fleet with unrestricted access to all water bodies in conpliance with al
regul ati ons.

(U) Continue advanced pol |l ution prevention/waste treatnent technol ogies for ship, subrmarines and shoreside
applications. Pollution Prevention technologies will enable cost effective nmeans for reduci ng hazardous waste and

di sposal, conplying with regul ations and neeting Executive Order (EO goals.

(U) Continue Navy ship ballast water exchange efficacy evaluation for non-indi genous species threat mtigation in
order to validate the Navy's current double ballast exchange policy.
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(U) (%$1,985) Biocentric Technol ogies: Biocentric technol ogi es provide novel solutions for naval needs based upon the
applications of biosensors, biomaterials, and bioprocesses. This program brings the power of nodern biotechnol ogy
met hods to bear on naval problens and reduces the technical risk associated with basic research advances by
conducti ng denp-centric technol ogy devel opment progranms. Topic areas include advanced sensors for force protection
agai nst weapons of mass destruction, novel nethods for radar and acoustic signature reduction, chem cal sensing in
the marine environnment for unexpl oded ordnance detection, green synthesis of energetic materials, and novel energy
sources for chemical and biol ogical sensors deployed in the littorals.

Initiate FYO3

— (V) Initiate devel opnent of stochastic chemnical sensors for naval applications to provide single nolecule detection

— (V) Initiate investigation of using conpliant |ight-harvesting nmaterials as energy sources in support of devel opnent
of sol dier/marine-wearabl e and depl oyabl e photovoltaic devices to be conpetitive with the use of primary batteries in
future naval operations.

Conti nue FY03

— (V) Continue devel opnent of novel biosensors for explosives for underwater applications. These novel biosensor
systens are expected to provide sensitive, selective, and rapid detection of explosive signatures (such as TNT), a
capability that is currently lacking but is needed to provide real-tinme data for sw ft decision naking.

— (V) Continue scale-up and optinize the yield of a green synthetic nethodol ogy for production of energetic materials
usi ng enzynes toward an environnentally acceptabl e production nmethod for energetic materials without the use of
hazar dous reagents and generation of hazardous by-products.

— (U Carry forward efforts directed toward using trinitrotoluene (TNT) and ot her expl osives sensors as autononpus
underwat er vehicl e payl oads for detection of UXO

— (V) Continue devel opnent of energy harvesting benthic fuel cells using bioelectrochem cal mechanisns at the water-
sedi nent interface. The goal is to use naturally occurring mcrobes to harvest [ow | evels of power (~0.1 Watt) on a
conti nuous basi s.
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— (V) Continue investigation of chem cal sensing from autononmous underwater vehicles for Special Forces applications.

Compl ete FYO3

— (U) Conplete, within the Chenical Sensing in the Marine Environment Program efforts on |ocating the source of
chenmical plunes in very shall ow waters using sensors on autononous underwater vehicles. The resulting field tests
wi || denonstrate whether the onboard sensor systens possess the necessary sensitivity and speed to accurately |ocate
UXO.

— (V) Conplete, within the Chenical Sensing in the Marine Environment Program efforts to characterize chem cal plune
structure in very shallow water reginmes. Search strategies which have been optinized will be used onboard an AUV to
trace chem cal plume from UXO

(U PROGRAM CHANGE SUMVARY:

FY 2001 FY 2002 FY 2003
FY 2002 President’s Budget * % 71, 294
Adj ustnents from FY 2002 President’s Budget
Congr essi onal Pl us-Ups 37,510
8123 Managenment ReformlInitiative Reduction -962
FY 2003 President’s Budget * 107, 842 68, 852

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

(U) CHANGE SUMVARY EXPLANATI ON:

(U) Funding: Not applicable.
(U) Schedul e: Not applicable.
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(U OTHER PROGRAM FUNDI NG SUMMARY:

(U NAVY RELATED RDT&E:

(U) PE 0601152N I n- House Laboratory | ndependent Research

(U) PE 0601153N Defense Research Sciences

(U) PE 0603236N Warfighter Sustainment Advanced Technol ogy

(U) PE 0603721N Environmental Protection

(U PE 0603724N Navy Energy Program (Adv)

(U) PE 0604561N SSN-21 Devel opnents

U) PE 0604703N Personnel, Training, Sinulation, and Human Factors
U) PE 0604771N Medi cal Devel opnment

U) PE 0605152N Studi es and Anal ysis Support - Navy

U) PE 0708011N Industrial Preparedness

(U) NON- NAVY RELATED RDT&E

PE 0601102A Defense Research Sci ences

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 Vi sion Technol ogy

PE 0602716A Human Factors Engi neering Technol ogy

PE 0602785A  Manpower, Personnel, and Training Technol ogy
PE 0602786A  \Warfighter Technol ogy

PE 0602787A  Medi cal Technol ogy

PE 0603002A  Medi cal Advanced Technol ogy

PE 0603003A  Aviation Advanced Technol ogy
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UNCLASSIFIED
FY 2003 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET DATE: February 2002

BUDGET ACTIVITY: 2 PROGRAM ELEMENT: 0602236N
PROGRAM ELEMENT TI TLE: Warfighter Sustainnent Applied Research
PE 0601102F Def ense Research Sci ences
PE 0602102F Mat eri al s
PE 0602202F Human Ef f ecti veness Applied Research
PE 0602203F Aer ospace Propul sion
PE 0602204F Aer ospace Sensors
PE 0602702F Command, Control and Communi cations
PE 0603216F Advanced Propul sion and Power Technol ogy
PE 0601103D8Z University Research Initiatives
PE 0603716D8Z Strategic Environnental Research Program
PE 0602712E Mat eri al s and El ectronics Technol ogy
PE 0603851D8Z Environnental Security Technical Certification Program
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E. (U SCHEDULE PROFILE: Not applicable.
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