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FY-93 Depaitment of Defense In-House RDT&E Activilies Report, 1 November 1994.

ERRATA, 14 November 1994, page 1 of 2

Several errors and inconsistencies have been discovered in the FY-93 Report.

For the errors, corrected pages are attached for report holders. Since the report is printed on two
sides, complete replacement pages (printed front and back) are attached. For report holders who
have access to "GBC" binding equipment, the replacement pages can be punched, the report
binding temporarily opened, and the corrected pages inserted to replace the originals.
Alternatively, since each correction involves only a few characters or numbers, readers may wish
to simply manually post the corrections to the twelve pages involved. The corrections are
summarized below:

1. Page 1-2: Several column headings are truncated. "N-HOUSE" should read "IN-HOUSE";
"OTAL" should read "TOTAL"; and "HD" should read "PHD". (There are no errors on the front
facing page, 1-1.)

2. Page 1-3: For the Belvoir RDEC, property costs erroneously appear in thousands of dollars
instead of millions. The "REAL PROP" amount should read 14.041; the "EQUIP" amount should
read 8.174.

3. Page 1-4: Two column headings are truncated. "N-HOUSE" should read "IN-HOUSE"; and "

HOUSE" shoild read "IN-HOUSE".

4. Page 1-6: Two column headings are truncated. "N-HOUSE" should read "IN-HOUSE"; and "-

HOUSE" should read "IN-HOUSE". (There are no errors on page 1-5.)

5. Page 1-8: One column heading was truncated. "N-HOUSE" should read "IN-HOUSE". (There
are no errors on page 1-7.)

6. Page 2-24: For the IBelvoir Research, Development and Engineering Center, Property
Acquisition Costs errontmusly appear in thousands of dollars instead of millions. The "REAL
PROPERTY" amount should read 14.041; the "EQUIPMENT" amount should read 8.174. (There
are no errors on page 2-23.)

7. Page 2-36: For the Combat Systems Test Activity, several incorrect Personnel Data numbers
appear. "Military Technical Support & Other Personnel" should read 173, not 5; "Total Technical
Support & Other Personnel" should read 960, not 792. (There are no errors on page 2-35.)

8. Page 2-98: For OPTEC - Test and Experimentation Command, several incorrect Personnel Data
numbers appear, "Mihtry Scientists & Engineers-Other" should read 1103, not 13. "Civilian
Scientists & Engineers-Other" should read 610, not 62. "Totv Scientists & Engineers-Other"
should read 1713, not 75. (There are no errors on page, 2-97.)
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FY-93 Department of Defense In-House RDT&E Activities Report, 1 November 1994.

ERRATA, 14 November 1994, page 2 of 2

9. Page 3-12: For the Naval Air Warfare Center, several incorrect Funding amounts appear. The
correct amounts are as follow.:

Appropriation In-House Out-of-House Total

6.1 Other no 1.480 3.949
6.2 IED (Navy) changes 0.167 1.114
6.2 Other 40.961 108.32-9

(There are no errors on page 3-11.)

10. Page 3-22: For the Naval Civil Engineering Laboratory, several incorrect Personnel Data
numbers appear. "Total Scientists & Engineers - Other" should read 184, not 177, and "Total
Tuchnical Support & Other Personnel" should read 205, not 196. (There are no errors on page 3-
'421.)

Inconsistencies:

1. The correct telephone number for the Naval Medical Research Unit #2, Jakarta, Indonesia (01 -
62-21-421-4454) appears on page 3-53. The telephone number on page 3-55 is incorrect.

2. The correct telephone number for the Naval Medical Research Unit #3, Cairo, Egypt (011-20-
2-284-1375) appears on page 3-57. The telephone number on page 3-60 is incorrect.
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DOD IN-HOUSE RDT&E AC(TIVITIES REPORT FY93 Army

Belvoir Research, Development and Engineering Center
Ft. Belvoir, VA 22060-5606 Commander. COL Dennis C. Cochrane
(703) 704-2238

S.. .... 1VMISSIO)N.. .

Responsible for achieving material and technical capability in combat support/combat service support
though program areas of mobilit.!countermobility, survivability, energy and logistics which satisfy
approved requirements to provide tihe United States with a superior combat and deterrent force in assigned
mission areas.

"CURRENT IMPORTANT PROGRAMS

Tactical Logistics Systems
Countermir, JCounterobstacle Equipment
Tactical Electric Power Systems
Bridging Systems
Water Supply and Handling Equipment
Camouflage/Concealment/Deception Equipment

EQUIPMENT/FACILITIES

Facilities: R&D test laboratories. Bridge test hanger. Mobile stress analysis van. Raii impact. Truck
stability tilt table. Radio frequency anechoic chamber. Vehicle test tracks Shock/vibration dvnamic- and
environmental simulators. Mine lanes for sensor test and evaluation. Automated camouflage pattern
generation. Motion picture/visual pictorial support. Model fabrication shop. Laboratory capabilities
include performance of tests and evaluations such as explosive. acoustic. environmental endurance and
electrical/electronic, along with device/system design and engineering.

2-23
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Armny DOD IN-HOUSE ?D TT&E A CT7T YTIES REPORT FY93

Belvoir Research, Development and Engineering Center
Ft. Belvoir, VA 22060-5606 Commander: COL Dennis C. Cochrane
(703) 704-2238

_ _ _FY93 FUNDING DATA (MILLIONS 5)
APPROPRIATION IN-HOUSE _ OUT-OF-HOUSE TO'I AL
RDT&E:

6.1 ILIR 0.252 NA 0.252
6.! Other 0.734 0.240 0.974
6.2 IET) (Navy) NA NA NA
6.2 Other 8.918 11.083 20.001
6.3 3.763 26.171 29.934
Subtotal (S&T) 13.667 37.494 51.161

6.4 7.683 9.278 16.961
6.5 5.836 10.652 16.488
6.6 9.753 11.324 21.071
6.7 1.001 0.203 1.204
Non-DOD 0.347 0.982 1.329

TOTAL RDT&E 38.2f 69.933 108.220
Procurememn 0.9.. 3.970 4.88?)
Operations & Maintenance 19.024 34.691 53.715
Other 1.821 0.900 2.721
TOTAL FUNDING 60.051 109.494 169.545

MILITARY CONSTRUCTION (MILLIONS $)
ý1Military Construction (MILCON) 0.000

PERSONNEL DATA (END OF FISCAL YEAR 1993)

SCIENTISTS & ENGINEERS TECHNICAL SUPPORT
TYPE FND STRENGTH PHD'S OTHER & OTHER PERSONNEL
MILITARY 20 0 2C 0
CIVILIAN 370 15 316 39
TOTAL 390 15 336 39

SPACE AND PROPERTY
SPACE (TIHOU.SANDS OF SQ FT) PROPE& 'Y ACQUISITION COST (MILLIONS 5)1

LAB 332.949 REAL PROPERTY 14.041
ADMIN 67.117 * NEW CAPITAL EQUIPMENT 0.000
OTHER 260.390 EQUIPMENT 8.174
TOTAL 660.456 * NEW SCIENTIFIC & ENG. EQUIP. 0.000

ACRES 240 * Subset of previous categorv. See Equip/Facilities Narrative.

NA Not Applicable
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DOD IN-HOUSE RDMT&EACTIVITIES REPORT FY93 Army

Combat Systems Test Activity
Aberdeen Proving Gnd, MD 21005-5059 Commander: COL James Kriebel
(410) 278-3574 Technical Dir. James W. Fasig

MISSION

Combat Systems Test Activity is the most diverse test facility within DoD, testing a broad spectrum of
military weapons systems and equipment including arnored vehicles. guns. ammunition, trucks. bridges,
generators. night vision devices, and individual equipment (boots, uniforms, helmets. etc.). As a multi-
purpose proving ground, with a temperate climate, our primary mission is to plan, conduct. analyze and
report on projects supporting research, development, test and evaluation (RDTE). design, engineering,
production, and surveillance tests for DoD agencies and contractors. In this single location, CSTA can
subject an item to a full range of tests from automotive endurance and full weapons performance with
environmental extremes. to full-scale live fire vulnerabilitv/survivabilit / lethality testing utilizing an
extensive array of test ranges/facilities, simulators and models. In addition to testing domestic systems. we
fully exploit foreign systems to assess the enemy threat. We also develop state-of-the-art test procedures

military technologies.

CURRENT IMPORTANT PROGRAMS

Truck, M44A2 Series, 2 1/2 Ton, Extended Service Program
M !A2 Abrams Production Qualification Test (PQT)
Family of Medium Tactical Vehicles (FMTV)
M 1A2 Abrams Live Fire Vulnerability Test
M88A IE I Improved Recovery Vehicle. Endurance. Reliability Test (Ph II)

Ji

EQUIPMENT/FACILITIES

World-renowned automotive test/obstacle courses: numerous interior and exterior firing ranges:
environmental simulation capabilities including rough-handling and vibration, electromagnetic interference
and environmental conditioning capabilities: full transportabilit- test capability to include rail. roadability.
MIL-STD 209 pull and tie-down, internal and external air transport: UNDEX test pond for underwater
explosives testing and Depleted Uranium Containmient Fixture (Superbox) for live fire vulnerability m.id
lethality testing: sophisticated non-destructive test facilities: robotics test facility: pulse radiation tacility:
state-of-the-art industrial complex which includes maintenance and experimental fabrication capabilities.
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Army DOD IN-HO USE RD T&E A CTIN 7TIES REPORT FY93

Combat Systems Test Activity
Aberdeen Proving Gnd, MD 21005-5059 Commander: COL James Kriebel
(410) 278-3574 Technical Dir.. James W Fasig

FY93 FUNDING DATA (MILLIONS $)
APPROPRIATION IN-HOUSE OUT-OF-HOUSE TOTAL
RDT&E:

6.1 ILIR 0.000 NA 0.000
6.1 Other 0.000 0.000 0.000
6.2 IED (Navy) NA NA NA
6.2 Other 3.747 1.589 5.336
6.3 2.248 0.953 3.201
Subtotal (S&T) 5.995 2.542 8.537
6.4 6.245 2.648 8.893
6.5 0.000 0.000 0.000
6.6 32.774 21.225 53.999
6.7 0.000 0.000 0.000
Non-DOD 5.246 2.224 7.470

TOTAL RDT&E 50.260 28.639 78.899
Procurement 23.018 9.739 32.757
Operations & Maintenance 2.462 1.195 3.657
Other 9.700 4.182 13.882
TOTAL FUNDING 85.440 43.755 129.195

MILITARY CONSTRUCTION (MILLIONS S)
Military Construction (MILCON) 0.000

PERSONNEL DATA (END OF FISCAL YEAR 1993)

SCIENTISTS & ENGINEERS I TECHNICAL SUPPORT
TYPE END STRENGTH PHD'S OTHER & OTHER PERSONNEL
MILITARY 185 0 12 173
CIVILIAN 1.099 7 305 787
TOTAL 1,284 7 317 960

SPACE AND PROPERTY
SPACE (THOUSANDS OF SQ FT) PROPERTY ACQUISITION COST (MILLIONS S)
LAB 155.466 REAL PROPERTY 28.991
ADMIN 166.016 * NEW CAPITAL EQUIPMENT 2.165
OTHER 910.538 EQUIPMENT 182.496
TOTAL 1,232.020 * NEW SCIENTIFIC & ENG. EQUIP. 9.587

ACRES 56,707 * Subset of previous category. See Equip./Facilities Narrative.

NA = Not Applicable
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DOD IN-HOUSE RDT&E ACTIVITIES REPORT FY93 Army

OPTEC - Test and Experimentation Command
Fort Hood, TX 76544-5065 Commander: BG Anthony C. Trifiletti
(817) 288-9114 Technical Dir: Marion Bryson

MISSION

Support the Army materiel acquisition and force development processes by managing the User Testing
Program aid conducting operational testing ,o support force development.

CURRENT IMPORTANT PROGRAMS

MI A2 Main Battle Tank
JAVELIN Advanced anti-tank weapons system
FMTV Family of Medium Tactical Vehicles
ATCCS Army Tactical Command & Controi System
C 17 Transport aircraft
AFATDS Advanced Field Artillery Data Svstem
SINCGARS Single Channel Ground & Airborne Radio Systems
AJCM
iSM

EQUIPMENT/FACILITIES

Position location, high angle modular integrated target. video, data acquisition and reduction. thermal
imaging, fiber optics and video multiplexer/demultiplexer. range timing, microwave, environmuental
measurement and survey.
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Army DOD IN-HOUSE RDT&-E AC 0t 7 TIES REPORT FY93

OPTEC - Test and Experimentation Command
Fort Hood, TX 76544-5065 Commander: BG Anthony C. Trifiletti
(817) 288-9114 Technical Dir: Marion Bryson

FY93 FUNDING DATA (MILLIONS $)
APPROPRIATION IN-HOUSE OUT-OF-ROUSE TOTAL
RDT&E:

6.1 ILIR 0.000 NA 0.000
6.1 Other 0.000 0.000 0.000
o.2 [ED (Navy) NA NA NA
6.2 Other 0.000 0.000 0.000
6.3 0.000 0.000 0.000
Subtotal (S&T) 0.000 0.000 0.000

6.4 0.000 0.000 0.000
6.5 0.000 0.000 0.000
6.6 62.459 0.000 62.459
6.7 0.000 0.000 0.000
Non-DOD 0.000 0.000 0.000

rTOTAL RDT&E 62.459 0.000 62.459
Procurement 0.000 0.000 0.000
Operations & Maintenance 43.708 0.000 43.708
Other 0.000 0.000 0.000
TOTAL, FUNDING 106.167 0.000 106.167

_______MILITARY COSRCIN(ILOSS

Military Construction (MILCON) 0.000

PERSONNEL DATA (END OF FISCAL YEAR 1993)

1 SCIENTISTS & ENGINEERS TECHNICAL SUPPORT
TYPE END STRENGTH PHD'S OTHER & OTHER PERSONNEL
MILITARY 1,182 0 1103 79
CIVILIAN 799 3 610 186
TOTAL 1,981 3 1,713 265

SPACE AND PROPERTY
SPACE (THOUSANDS OF SQ FT) PROPERTY ACQUISITION COST (MILLIONS S)

LAB 19.900 REAL PROPERTY 6.300
ADMIN 41.00o * NEW CAPITAL EQUIPMENT 0.000
OTHER 0.000 EQUIPM ENT 3.000
TOTAL 60.900 * NEW SCIENTIFIC & ENG. EQUIP. 0.000

ACI•S 22 " Subset of previous category. See Eqwup./Facilities Narrative.

NA = Not Applicable
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DOD IN-HOUSE RD T&EACTIITTIES REPORT FY93 Navy
I

EQUIPMENT/FACILITIES (Cont.)

Other facilities include ground and air ranges, weapons and tactics analysis center, aircraft weapons
survival laboratory, aircraft integration/simulation facilities, stiategic systems T&E facility, and radar
cross-section facility.

Patuxent River Station, MD:
Facilities include: RDT&E hangars, aircraft maintenance facilities, catapult launch system. landing
systems test facility, automatic carrier landing system, marine air traffic control. Chesapeake Test Range,
range EW and flight radar cross-section facility, aircraft electical and environmental evaluation facility.
antenna and avionics test facility, ship ground stution helo-shi? data link evaluation facility, Air Combat
Enviionmental T&E facility (ACETEF), manned flight simulator, EW integrated systems test lab.
anechoic chamber, electromagnetic environmental effects faci] ity, EW closed loop facility, target support
facility.

Trenton, NJ:
Facilities include: large and small engine altitude test area, laLrge engine sea level test cells, rotor spin
facility, fuel and lubricants facility, helicopter transmission tust facility.

Warminster, PA:
Facilities include: VP/VS and Lamps Facilities, carrier ASW module lab. ASW engineering lab, vertical
flight lab, air common acoustic processor lab, ASW mission planning lab. TACAIR combat training
systems facility, TACAIR mission planning and systems dev-lopment facilities, systems integration lab.
sonar development simulation faciiity, dynamic flight simulai or, vertical decelerator, ejection seat tower.
environmental physiology lab, Navy standard signal processcr lab.

Lakehurst, NJ:
Facilities include: C-i13 steam catapult: MK-7 arresting gear: elevated fixed platform with installed
Recovery, Assist, Secure and Traverse (RAST) system: three ,3) active jet car test tracks: jet blast
deflector: dedicated 12.000 ft catapult test runway; ground support equipment test course: jet blast site:
Universal Lighting Pad (LIPL); Ship Weapons Evaluation Facility (SWEF).

Indianapolis, IN:
Computer Aided Design (CAD) equipment. Computer Aided M.mufacturing (CAM) equipment. digital
avionics simulation laboratory, mobile navigation/communication lab, mission planning center. integrated
avionics lab, ASW lab. microwave integrated circuits lab, EP-3/ES-3 integrated test facility.
meteorological satellite recovery systems lab. microwave test ran1;e, design/deveiopment cnviconmental test
equipment, engineering design lab. materials lab, stereo lithography equipment. failure analysis, equipment.
scanning electron microscopes. model analysis equipment.

3-11
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Navy DOD IN-HO USE RD T&E A,-GTH 7TIES REPORT FY93

Naval Air Warfare Center
Arlington, VA 22243 CO: RADM G. Strohsahl
(703) 604-6033 (x2200) Technical Dir.: Lewis Lundberg

_ _ _FY93 FUNDING DATA (MILLIONS $)
APPROPRIATION IN-HOUSE OUT-OF-HOUSE TOTAL
RDT&E.

6.1 ILIR 4.090 NA 4.090
6.1 Other 2.469 1.480 3.949
6.2 IED (Navy) 0.947 .167 1.114
6.2 Other 67.368 40.961 108.329
6.3 29.609 35.405 65.014
Subtotal (S&T) 104.483 78.013 182.496
6.4 138.481 106.587 245,068
6.5 187.062 171.646 358.708
6.6 244.208 130.560 374.768
6.7 82.513 98.324 180.837
Non-DOD 0.000 0.000 0.000

TOTAL RDT&E 756.747 585.130 1,341.877
Procurement 396.799 829.798 1.226,597
Operatiom & Maintenance 301.002 202.460 503.462
Other 246.190 529.060 775.250
TOTAL FUNDING 1,700.738 2,146.448 3,847.186

MILITARY CONSTRUCTION (MILLIONS $)
Military Construction (MILCON)_ 1 45.300

-PERSONNEL DATA (END OF FISCAL YEAR 1993)

SCIENTISTS & ENGINEERS TECHNICAL SUPPORT
TYPE END STRENGTH PHD'S V[ OTHER & OTHER PERSONNEL
MILITARY 3,475 9 452 3.014
CIVILIAN 19.513 258 7.216 12.039
TOTAL 22,988 267 7,668 15,053

SPACE AND PROPERTY
SPACE (THOUSANDS OF SQ FT) PROPERTY ACQUISITION COST (MILLIONS S)
"LAB 6.464.579 REAL PROPERTY 4.102.356
ADMIN 1.530.885 * NEW CAPITAL EQUIPMENT 29.373
OTHER 10,102,209 EQUIPMENT 1.549.239
TOTAL 18.097.673 * NEW SCIENTIFIC & ENG. EQUIP. 42.956

ACRES 1,165,875 * Subset of previous categorv. See Equip./Facilitics Narrative.

NA = Not Applicable
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DOD IN-HO USE RDT&E A CTII,7TIES REPGRT FY93 Navy

Naval Civil Engineering Laboratory
Port dueneme, CA 93043 -4328 CO: CAPT. Joseph C. Penell
(805) 982-1393 Technical Dir.: Robert N. Storer

MISSION

To be the principal Navy RDT&E center for shore and fixed surface and subsurface ocean facilities and
for the Navy and Marine Corps construction forces. As an integral member of the Naval Facilities
Engineering Command Team, our mission is to provide innovative technology products and services
required to improve the acquisition, operation, and maintenance of Navy shore and ocean facilities and to
enhance the Seabees and the Marine Corps operational readiness capabilities. In carrying out our mission,
we conduct RDT&E transfer technology, and provide specialized engineering services.

CURRENT IMPORTANT PROGRAMS

Defense environmental restoration program. Pollution prevention. Navy shore facilities improvement.
Deep ocean technology in support of ASW. Marine Corp amphibious logistics. Navy construction forces
systems. Ocean test ranges. Underwater construction force systems. Explosive safety. Physical security
systems. Independent exploratory development. Independent research. Support of Army and Air Force
facilities engineering programs.

EQUIPMENT/FACILITIES

Deep ocean simulation laboratory. Shallow water dive tank. Research motor vessel "Independence".
Ballistic test facility for testing security products. Metallurgical material laboratory. Chemistry
laboratory. Water purification laboratory. Steamboiler laboratory. Electromagnetic Pulse (EMP) test
facility. Environmental protection laboratory. Physical security test facility. Soils laboratory. Heavy
equipment test facility. Helo lift test site. High temperature pavements stand. Fiber optics laboratory.
Research support vessel. Controlled suspension test facility, recompression chamber. cold chamber.
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Navy DOD IN-HOUSE RDT&E ACTIVI7TIES REPORT FY93

Naval Civil Engineering Laboratory
Port Hueneme, CA 93043-4328 CO: CAPT. Joseph C. Penell
(805) 982-1393 Technical Dir.. Robert N. Storer

FY93 FUNDING DATA (MILLIONS S)
APPROPRIATION IN-HOUSE OUT-OF-HOUSE TOTAL
RDT&E:

6.1 ILIR 0.259 NA 0.259
6. 1 Other 0.733 0.510 1.243
6.2 IED (Navy) 0.170 0.030 0.200
6.2 Other 6.201 0.887 7.088
6.3 7.971 8.939 16.910
Subtotal (S&T) 15.334 10.366 25.700

6.4 8.423 8.873 17.296
6.5 2.390 2.555 4.945
6.6 0.010 0.000 0.010
6.7 1.810 0.360 2.170
Non-DOD 2.711 0.593 3.304

TOTAL RDT&E 30.678 22.747 53.425
Procurement 1.905 1.127 3.032
Operations & Maintenance 8.026 1.178 9.204
Other 7.153 1.659 8.812
TOTAL FUNDING 47.762 26.711 74.473

MILITARY CONSTRUCTION (MILLIONS S)
Militarv Construction (MILCON) , 0.438

"PERSONNEL DATA (END OF FISCAL YEAR 1993)

" _ _SCIENTISTS & ENGINEERS 1 TECHNICAL SUPPORT
TYPE END STRENGTH PHD'S OTHER & OTHER PERSONNEL
MILITARY 16 0 7 9
CIVILIAN 385 12 177 196
TOTAL 401 12 184 205

ro ll I II

SPACE AND PROPERTY

SPACE (THOUSANDS OF SQ FT) PROPLRTY ACQUISITION COST (MILLIONS S)
LAB 108.655 REAL PROPERTY 5,536
ADMIN 84.276 * NEW CAPITAL EQUIPMENT 0.350
OTHER 39.404 EQUIPMENT 7.700
TOTAL 232.335 * NEW SCIENTIFIC & ENG. EQUIP. 0.000

ACRES 33 * Subset cf previous category. See Equip./Facilities Narrative.

NA = Not Applicable
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1 1 November 1994

3 FOREWORD

The Department of Defense (DoD) In-House Research, Development, Test and Evaluation
(RDT&E) Activities Report for FY93 was prepared by the Office of the Secretary of Defense, and
is a continuation of the series of reports initiated in 1966.

I The Office of the Deputy Director of Defense Research and Engineering for Laboratory
Management leads a Steering Group which is responsible for the preparation and oversight of the
report and its underlying database. The Steering Group is composed of representatives from the
offices of the Director of Defense Remursah and Engineering, the Deputy Assistant Secretary of the
Army for Research and Technology, the Chief of Naval Research, the Deputy Assistant Secretary
of the Air Force (Research and Engineering), the Director of the Defense Nuclear Agency and the
Under Secretary of Defense (Comptroller).

A DoD organizational entity is considered to be a "DoD RDT&E Activity" when it is
owned and operated by the Government, and a minimum of 25 % of its total effort is devoted to
research, expl-ratory or advanced development, engineering development,
demonstration/validation, systems or operational support, or some combination thereof. Examples
are a research laboratory, RD&E center, test activity, or multi-functional entity such as a "warfareI center. An "In-House" RDT&E Activity is an organization where a minimum of 25 % of the

in-house manpower and/or 25% of the obligational authority used is devoted to in-house research,
exploratory or advanced development, engineering development, etc.

I .Each In-House RDT&E Activity of the DoD is described in a standard multi-page format in
this year's edition of the report. Funding data is broken down into the standard RDT&E sub-
categories, which were partially redefined for FY93: 6.1 - Researrh, 6.2 - Exploratory
Development, 6.3 - Advanced Development (formerly 6.3A), 6.4 - Demonstration & Validation
(formerly 6.3B), 6.5 - Engineering and Manufacturing Dev ixn•nt (formerly 6.4),

I 6.6- Maiigement Support (formerly 6.5), 6.7 - Operational Systems Development (formerly
6.6/6.7), and Non-DoD.

I A partial organization chart, entitled "Abbreviatud Functional Chart - Technical
%JA;gAa-,r a •.,,.for each Activity -. ,rov-we an overview of its technical operations.I DActivities are listed alphabetically within their respective military departments. Selected data are
summarized in tables in the first ection of the report. Following the tables are the sections which
cover the Army, Navy, Air Force and the Defense Nuclear Agency.

Organizational changes for FY93 appear in Appendix A. Appe -dix B contains definitions
of the data elements displam'ed in this report. Appendix C defines selected abbreviations and

I acronyms. All zero-filled report data fields reflect a zero amount reported.

Every effort has been made to provide accurate information. Each submission was3 reviewed and approved by the head of the Activity. All numbers and statements submitted by each

*b
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Activity were then thoroughly examined by the members and staff of the Steeing Group. Please I
note though, that this report does not reflect the total DoD RDT&E program. It is also not an
accounting or budget management document, but rather a "sriapshot" of the operation of individual
Activities. All funding data reflect total obligational authority received in FY93.

The report is used by numerous organizations, including DoD, Office of Technology i
Assessment, DoD Audit Agency, varimus committees of the Congress, and the General Accounting
Office. The report provides easily accessible, comprehensive and accurate information without
frequent querying of field Activities.

This publication should be given widespread distribution in the DoD Laboratories, both as
an internal resources reference document at the Director and Commanding Officer level, and as a
catalog of general activity at the bench level. It provides laboratory staff an opportunity to
famiiiarize themselves with the functional capabilities of other DoD Laboratories, thereby
encouraging scientists and engineers to communicate with their counterparts at other labs on
problems of common interst.

In addition, this publication should be helpful to those in the private sector interested in
exploring the potential for technclogy cooperation with DoD Laboratories. I

Accession ForI

DTIC TAB• -- UWannouvc • [

tK. jJon
By tor.
Di~buti Do se h and Engineering
Availability oadQU I

Avail -id/or

Note: For additional copies of this report, cofact:

for Government Agencies and contractors: for all others:
Defense Technical Information Center (DTIC) National Technical Information Service (NTIS)
U.S. Department of Defense U.S. Department of Commerce
Cameron Station, Bldg. 5 Technology Administration
Alexandria, VA 22304-6145 Springfield, VA 22161
703-274-6871 703-487-4650
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I DOD IN-HOUSE RDT&E ACT!VITIES REPORT FY93 Army

DEPARTMENT OF TEE ARMY

The Army's twenty nine (29) In-House RDT&E Activities are:

I Aeron dicl Research Laboratory ................................................................................................. 2-2
Armament ResearcJ, Developmwt and Engineering Center ............................................................ 2-6
Array Rae rc Laboratory .................................................................................................... 2-10
Aviation Research, Development and Engineering Center .............................................................. 2-14
Avinton Technical Test Center ............................................................................................... 2-18
Belvoir R ch, Development and Engineering Center ............................................................... 2-22
Cold PRegons Resarch and Engineering Laboratory .......................................................................
Cold Regions Test Cater ............................................................................................................... 2-30
Combat Systems Test Activity ....................................................................................................... 2-34
Conmnunications-Electronics Rmearch, Development and Engineering Center ............. 2-38
Construction En ne ring Rmsearch Laboratories ......................................................................... 2-44
Dugway Proving Ground ........................................................................................................ 2-50
Edgewood Research, Darelcpment and Engineering Center ......................... 2-54
Electronic Proving Ground ............................................................................................................ 2-58
Engineer W aterways Experiment Station ....................................................................................... 2-62
Institute of Surgical Research ........................................................................................................ 2-66
M ateriel Systems Analysis Activity ............................................................................................... 2-70
Medical Research Institute of Chemikal Defae ............................................................................ 2-74
Medical R-serch Institute of En-vironmental Medicie ........................... 2-78
M edical Rm earch Institute of Infectious Diseases .................................................................... 2-82
M issile Research, Development a Engýn ering Center .......................................................... 2486
Natick Research, Development and Fnginoring ................................................................. 2-92
OPTEC -Test and Experimentation Command ............................................................................. 2-96
PR ssearch Institute for the Behavioral and Social Sciences .............................................................. 2-100
Tank Automotive Research, Development and Engineering Center ........................ 2-104
Topographic Engine C ter ................................................................................................... 2-I0
W alter Reed Army Institute of Research ........................................................................................ 2-112
W hite Sands M issile Range ........................................................................................................... 2-116
Y -n Prov•i Croin• d ...................................................................................................... 2.2......... - 20
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Aeromedical Research Laboratory

Abbreviated Functional Chart - Technical Organizations -

Aeromedical I
Research

Laboratory I
, J I

Sensory IBiodynanics Research
Research [Research Systems
Division D ivision Division
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i U DOD IN-HOUSE RDT&E ACMMYTES REPORT FY93 Armty

Aeroinedical Research LaboratoryI Fort Rucker, AL 36362-5292 Commander: COL David H. Karney
(205) 255-6900 Deputy CDR: COL Dennis F. Shanahan

MISSION

Conduct medical research related to the effect, of military aviation, combat vehicles, and other wapons
system on soldier health and performance. Conduct research on the impact of continuous operations on
crew perfonmance, on heaith hazards of emerging military materiel systems and develops design criteria for
aviator protective oquipment and visual systems.

CURRENT IMPORTANT PROGRAMS

Aviator Performance Effects of Sustained Operations, Sleep Cycle Disruption and Extended Use of Night3 IVision Devices.

Soldier Tolerance to Biomechanical Impact and Prevention of Impact Injury.

3 Aeromedical (MANPRINT) Support for Comanche (RAH-66) and New Training Helicopter (NTH)
Development.

3I Blast Overpressure (Impulse Noise) Tolerance.

CnatLenses in Military Enviroments.

2i
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Army DOD IN-HOUSE RD'T&E ACTIMTIES REPORT FY93

EQUIPMENT/FACILITIES 3
Multi-Axis Ride Simulation System; Helmet Drop Test Tower and Impact Facility; Variable Center of
Gravity Helmet Device; Cardiopulmonary Lab; Biochemistry Lab; UH-60 Aeromedical Research Flight
Simulator; Helicopter inflight Monitoring System; Modified Aircraft for Inflight Medical Research; Data
Acquisition and Biotelemetry System - h-House/Mobile; Vivarium; High Intensity Impulse Noise
generator (Shock Tube); Blast Overpressure Test Site (Explosive and Shock Tube Exposure); Mobile
Acoustics Lab; Anechoic and Reverberation Chambers; Bio-Optical Testing Lab; Optical Fabrication
Lab; Electro-Optical Testing Lab; Mobile Visual Displays Lab; Scientific and Medical Research
Information Center; MEDEVAC Equipment Testing Facility; and Aviation Epidemiology Data Register. 3
BUILDING AGE
6901 13 YRS
6902 13 YRS
6904 9 YRS
6903 19 YRS!
6905 7 YRS
6906 4 YRS
8825 24 YRS 3
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IDOD IN-HOUSE RD7EA TESREPORT FY93 Army

Aeromedical Research Laboratory
Fort Rucker, AL 36362-5292 Commander: COL David H. Karney
(205) 255-6900 Deputy CDR: COL Dennis F. Shanahan

3-- I FY93 FUNDING DATA (MILLIONS $)
APPROPRIATION IN-HOUSE OUT-OF-HOUSE TOTAL
RDT&E:I 6.1 ILIR 0.082 NA 0.082

6.1 Other 0.518 0.050 0,568
6.2 lED (Navy) NA NA NA
6.2 Other 4.259 2.121 6.380
6.3 0.575 0.027 0.602
Subtotal (S&T) 5.434 2.198 7.632

6.4 0.132 0.000 0.132
6.5 0.000 0.000 0.000
6-6 0.000 0.000 0.000
6.7 0.000 0.000 0.000

I Non-DOD 0.000 0.000 0.000
TOTAL RDT&E 5.5" 2.198 7.764
Proc trment 0.000 0.000 0.000
Operations & Maintenance 0.056 0.000 0.056
Other 3.482 0.000 3.482

1TOTAL FUNDING 1 9.10~4 1 2.1981 11.302

I" . MHL.THARY CONSTRUCTION (MMLONS S)
IMilitay Construction 2 CON 0.000

SI __-" PERSONNEL DATA (END OF FISCAL YAR 1993)
SCIENTISTS & ENGINEERS TECI•CAL SUPPORT

TYPE END STRENGTH PHD'S OTHER & OTHER PERSONNEL

MILITARY 62 14 5 43
CIVILIAN 64 13 8 433TOTAL 1 126 1 27 13 1 86

5 ___SPACE AND PROPERTY
SPACE (THOUSANDS OF SQ El) PROPERTY ACQUISITION COST (MILLIONS S)
LAB 107.946 REAL PROPERTY 11.382
ADMIN 24.520 * NEW CAPITAL EQUIPMENT 0.609
OTHER 39.652 EQUIPMENT 44.240
TOTAL 172.118 * NEW SCIENTIFIC & ENG. EQUIP. 0.45 1

ACRES 44 Subset of previous categoiy. Se Equip./Facilities Narrative.

3l NA = Not Applicable

1 2-5
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Armament Research, Development and Engineering Center

Abbreviated Functioual Chart - Technical OManizations

Arniment Rese arch,

Development and Engineering
Centeri

Fire Support Engineering Battlefield I
Armaments Support Automation &

Center Directomaw Technical Data 3
Directorate

Close Combat Armament Product
Armaments Engineering Assurance & Test 5

Center Directorate Directorate

I

Ii
a

I

2
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I DOD IN-HOUSE RDT&E ACTIITES REPORT FY93 Army

Armament Research, Development and Engineering Center
"I Picatinny Arsenal, NJ 07806-5000 Commander: BG Harvey E. Brown

(201) 724-6000 Technical Dir.: Mr. Carmen Spinelli

SMISSION
Striving to be a community of research, development and engineering excellence, where people care and

I are well trained, empowered and motivated, the ARDEC will provide the best possible armament materiel
to our primary customer, the Soldier in the Field. In spite of drastic defense resource cutbacks, ARDEC
"management will create a work environment corsistent with our mission of conducting or managing3 iresearch, development, and life-cycle engineering (including product assurance and integrated logistic
support) for assignod armament and munitions systems aia materiel. The ARDEC maintains a
Technology Base which supports 90 percent of the Army's lethality, as well as executing the procurement
and management of initial production quantities and technical support for over 1500 fielded systems.

3 IlCURRENT IMPORTANT PROGRAMS

Smart Munitions (including Intelligent Mines)
Pollution Prevention for Army Materiel Life Cycle Process

Il Tank Aitillery and Mortar
Advanced Gun Propulsion (including Electric Guns)

I Individual Soldier and Crew Served Weapons

I - T J ii,,i,3 - ~EQUIPMENFACI~iTIS

El*,tricAmaments Research CItetr (EAR): This new launch facility, featuring the world's highest
energy capacitor-based electric gun laboratory power supply, was dedicate in FY 92. EARC uses 52

* Imegajo'iles (MJ) of capacitor storage to drive large caliber EM and ETC guns at energy levels exceeding
current tank main armaments. A large caliber (120mm) ETC gun incorporating a modified M256 tank
cannon has already completed a test series. Advanced composite railguns (90mm) and the Army/SDI D2
guided projectile are scheduled for testing hero in FY 93.

U The construction of a 34.5 KVA electrical feeder from the JCP&L provided ARDEC with a second
electrical service. The installation of 5.3 miles of electric power lines will eliminate problems such as
brown-outs. Further it will eliminate the paynment of fines associated with consumption of power with high

ilpower factor charges. The construction was completed in FY 93. The construction cost was $826,000.

2-7
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Army DOD IN-HOUSE RDT&E ACTIVITIES REPORT FY93 I
Armament Research, Development and Engineering Center
Picatinny Arsenal, NJ 07806-5000 Commander: BG Harvey E. Brown
(201) 724-6000 Technical Dir.: Mr. Carmen Spinelli

FY93 FUNDING DATA (MILLIONS $)
APPROPRIATION IN-HOUSE OUT-OF-HOUSE TOTAL
RDT&E:

6.1 ILIR 1.111 NA 1.111
6.1 Other 1.792 9.116 10.908
6.2 IED (Navy) NA NA NA
6.2 Other 31.844 15.681 47.525
6.3 8.230 68.508 76.738
Subtotal (S&T) 42.977 93,305 136.282

6.4 33.240 21.873 55.113
6.5 17.708 10.369 28.077
6.6 47.016 43.292 90.308
6.7 4.122 16.891 21.013
Non-DOD 0.097 0.000 0.097 3

TOTAL RDT&E 145.160 185.730 330.890
Prourement 96.250 110.243 206.493
Operations & Maintenanic 59.091 11.912 71.003
Other 8.594 39.038 47.632
TOTAL FUNDING 309.095 346.923 656.018

I I I
MILITARY CONSTRUCTION (MILLIONS S)

Mila Construction lCOI 0.000

_______ PERSONNEL DATA (END OF FISCAL YEAR 1993) - I
SCIENTISTS & ENGINEERS TECNCAL SUPPORT

ATMP END STRENGTH PEHD OTHER & OTHER PERSONNEL
MILTARY 79 13 65
CIVILIAN 4,442 98 2,086 2,258
TOT L 4,521 2,099 2,323

SPACE AND PROPERTY
SPACE (MOUSANDS OF SQ FT) PROPERTY ACQUISmON COST (MILLIONS S)
LAB 452.617 REAL PROPERTY 160.658
ADMIN 1,150.733 * NEW CAPITAL EQUIPMENT 0.000
OTHER 2,452.853 EQUIPMENT 212.342
TOTAL 4,056.203 * NEW SCIENTIFIC & ENG. EQUIP.
ACRES 5,884 Subset of previous category. Se Equip./Facilities Nanative.

NA = Not Applicable

2-8 i
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Army DOD ZN-HOUSE RDT&E ACT VI TIES REPORT FY93

Army Research Laboratory

Abbreviated Functionsal Chart - Technical Organizations

I
Army

_ h 3Laboratory

Power Sources Lethality Propulsion Technology
Analyss

SI
Sciences5

I2

I-
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DOD IN-HOUSE RDT&E ACTIVITIES REPORT FY93 Army

Army Research Laboratory
Adelphi, MD 20783-1197 Director: Dr. John W. Lyons
(301) 394-1600 Dep. Director: Col. William J. NMller

MISSION

The mission of ARL is to execute fundamental and applied research to provide the Army the key
techmologies and analytical support necessary to assure supremacy in futu.xe land warfare.

We envision the future ARL:

A laboratory preernunet in key areas of science and cngin ng relevant to land warfare.

A staff widely recognized as outstanding.

3 A partner with the Defeose community, close to Army users and seen by them as essential to their
missions.

An intellectual crossroads for the technical community, intensively interacting with acadene, industry, and
other govmaiment laboratories in the U.S. and abroad.

3 'CURRENT IMPORTANT PROGRAMS

DigitizationI Annor & Armamecnts
Soldier as a System
Survivability/Lcthality
Air Ground Mobility
owning the weather

1-1
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.EQUIPMENTFACHUS

ARL Unique Facilities/Equipment:

Acoustic Source Generation System, Test Range for Advanced Aerospace Vulnerability, Ultra-lithography I
Facility, Advanced Microanalysis Center, Frequency Cotrol and Acoustic Signal Processing Facility,
Display Technology Center, Ion Implantation Facility, Aerodynamics Range, Transonic Range, Blast
Range, Large-Caliber Experimental Tewt Facility, Autaclaves for Composites Processing Research,
MateriaLs C Facility, "Big Crow" Electronic Warfhre Flying Laboratory, High-Power-
Microwave Resem ch Facility, HIFX Flash X-Ray Facility, Triaxis Vibrator, Flame Research Facility,
Atmospheric Profiling Research Facility, Aerosol/Laser Energy Interaction Laboratory, Computerized
600-m Small Anns Range, Indoor/Outdoor Robotics and Automation Research and Test Facility,
Computerized Mobility/Portability Course, Pulse Power Center, Aurora Pulsed Radiation Facility, Icing
Research Tunnel, Crashworthiness Facility, Transonic Dynamics Tunnel, High-Performance Computing
Resowu , Ultra-Wideband Foliage-Pnetrating Synthetic Aperture Radar Test Bed, Nanoelectronic
Fabrication Facility, Compression/Shear Gas Gun with 4-Beam Visar

21 12
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Army Research Laboratory
Adelphi, MD 20783-1197 Director: Dr. John W. Lyons
"(301) 394-1600 Dep. Director: Col. William J. Miller

3 _FY93 FUNDING DATA (MILLONS $)
APPROPRIATION IN-HOUSE OUT-OF-HOUSE TOTAL
RDT&E:

S6.1 ILIR 0.000 NA 0.000
6.1 Other 27.280 10.829 38.109
6.2 MED (Navy) NA NA NA
6.2 Other 147,753 123.748 271.501
6.3 7.914 24.154 32.068
Subtotal (S&T) 182.947 158.731 341.678
6.4 4.321 3.213 7.534
6.5 0,000 0.000 0.000
6.6 75.970 47.598 123.568
6.7 0.187 1.538 1.725
Non-DOD 0.894 0.993 1.887

TOTAL RDT&E 264.319 212.073 476.392
Procurement 0.093 1.316 1.409
Operations & Maintenance 2.564 7.350 9.914
Other 5.135 64.152 69.287
TOTAL FUNDING 272.111 284.891 557.002

[Milit Cons ioMIUTARY CONSTRUCTION (MILLIONS S ) .1
SMilitary Construction Oi L-CMN ... -, 1 0.000

I PERSONNEL DATA (END OF FISCAL YEAR 1993)
SCIER1TISTS & ENGINEERS TECHNICAL SUPPORT

TYPE END STRENGTH P'UIS OTHER & OTHER PERSONNEL
MILITARY 116 9 32 75
CIVILIAN 3,576 387 1,472 1,717
TOTAL 3,692 396 1,504 1,792

5I ...._ SPACE AND PROPERTY

SPACE (THOUSANDS OF SQ FI') PROPERTY ACQUISmON COST (MILUONS S)
LAB 1,849.000 R'IEAL PROPERTY 1,26.000
ADMIN 405.000 * NEW CAPITAL EQUIPMENT 10.047
QOTHER 713,000 EQUIPMENT 527.000
TOTAL 2,967.000 * NEW SCIENI-TFIC & ENG. EQUIP. 0.

ACRES 2,353 * Subset of previous category. See Equip./Facilities Narrative.

NA Not Applicable

1 2-13
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Aviation Research, Development and Engineering Center

"Abbreviated Functional Chart - Technical Organizations
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Aviation Research, Development and Engineering Center
St. Louis, MO 63120-1798 Commander: MGi John S. Cowings
(314) 263-1412 Technical Dir.: Thomas L. House

_ _ _MISSION

Execute the DoD Rotororaft Science and Technology program cnd proide "one-stop" engineering support
to all Lie cycle phases as required to achieve technologically superior, safe, and supportable Army aviation
systems and equipment. The AVRDEC has the res-ponsibility to plan and, in most cases, execute the
fundamental basic research, exploratory development, and advanced development programs supporting
DOD rotorcraft needs in the areas of aeromechanics, propulsi, -n, structures, reliability and maintainability,
survivability, weaponization, avionics mission equipment, and "-temns inte tion/simulation.

CURRENT EIMPORTANT PROGRAMS

Rotorcraft Pilots Associate; Joint Turbine Advanced Gas Generator and Integraed High Performance
Turbine Engine Technology; Advanced Rotorcraflt Transmission Demonstration; Integrated Air-to-Air
Weapons Program; Day/Night Adverse Weather Pilotage Systea; Man/Machine Integration Design and
Analysis System; Advanced Boresight Equipment; Improved Airframe Mantflacturing Techaology.

I
EQUIPMENT/FACILIT]ES

IR Countermeasures Test Facility, Ballistic Test Range, Crew Station Research and Development Facility.
Flight Reearch Aircraft, NASA-Ames 40x80/80x120 Wind Tunnel National Full-Scale AemodynamicsComplex, NASA-Ames Flight Simulation Complex, Vertical Motion Simulator, NASA-Ames Automation
Sciences Research Facility, NASA-Ames Hover Test Facility.

ii
i
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Aviation Research, Development and Engineering Center
St. Louis, MO 63120-1798 Commnander: MG John S. Cowings
(314) 263-1412 Technical Dir.: Thomas L. House

______ ~FY93 FUNDING DATA (MILLONS S) ______

APPROPRIAMT0N IN-HOUSE OUT-OF-ROUSE TOTAL
RIM&E:

6.1 ILIR 0.346 NA 0.346
6.1 Other 2.143 0.842 2.985
6.2 EED (Navy) NA NA NA
6.2 Other 21.015 20.244 41.259
6.3 4.337 20.877 25.214
Subtotal (S&', 27.841 41.963 69.804

6.4 1.623 4.017 5.640
6.5 0.000 0.000 0.000
6.6 9.445 1.351 10.796
6.7 0.445 7.994 8.439
Non-DOD 0.000 0.410 0.410 3

TOTAL RDT&E 39.354 55.735 95.089
Procurement 0.158 9.511 9.669
Operations & Maintenance 13.751 2.713 16.464
Other 8.686 18.883 27.569
TOTAL FUNDING 61.949 86.842 148.791

MILITARY CONSTRUCTION (MULLIONS $)
filitary Construction (MILCON) 0.000

__" ___ :PERSONNEL DATA (END OF FISCAL Y.EAR 1993) U
SCIENTIS & ENGINEERS TECHNICAL SUPPORT

TYPE END STRENGTH PHD'S OTHER & OTHER PERSONNEL
MILITARY 12 1 8 3..
CIVILIAN 770 31 445 294
TOTAL 782 32 -453 297 3

SPACE AND PROPERTY I
SPACE (THOUSANDS OF SQ FT) PROPERTY ACQUISITION COST (MILLONS S)
LAB 46.428 REAL PROPERTY 3.020
ADMIN 52,151 * NEW CAPITAL EQUIPMENT 0.000
OTHER 11.502 EQUIPMENT 24.008
TOTAL j ,110.081 NEW SCIEN71IFIC & ENG. EQUIP. 0.588

ACRES 0 * Subset of previons category. Sec Equip./Facilities Narrative.

NA Not Applicable3
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Aviation Technical Test Center

Abbreviated Functional Chart - Technical Organizations
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Aviation Technical Test CenterI Fort Rucker, AL 36362-527o Commander: COL Joseph L. Bergantz
(205) 255-8000 Tech Dir.: Flucher J. McCrory, Jr.

MISSION

Plan, conduct, analyze, and report the results of developmental tests and studies to include airworthiness
flight testing of Army aviation systems and associated materiel/systems. To provide test, test suppot
development support, and evaluations of aviation materiel/systems; and provide other aviation support for
authorized customers as directed by the U.S. Army Test and Evaluation Command.

il CLTMNT IPORTANT PROGRAMS

OH-58D Logistics Evaluation Program
RAH-66 Comanche ProgramI AH-64/W 701C Engine Limited Airworthiness & Flight Certification
HAVOC-X
Brillant Ant-Tank (BAT) System

EQUIPMENT/FACHI¶ES

- Sixty rotary- and fixed-wing aircraft are assigned (2 AH-1F, 7 AH-64, 2 C-23, 9 CH-3E, 2 CH-47D, 13
HH-3E, 6 OH-58A/C/D, 4 T-34C, 2 U-21, 8 UH-I-, 5 UH-60A/L) as test beds. Helicopter Icing Spray
System (HISS): A CH-47D with an integrated 1,800-gallon water tank and spray apparatus combined

Iwith a highly instnunimted U-21A to provide cloud physics documentation, conducts in-flight icing
evaluations under both artificial and natural conditions. A portable modular engine test system provides
accurate measurements ef turbine egine performance for aircraft engines up to 5,000 hp and weight up to

"---- i 2,001bs. An"og a nddigital au d a. canbvb rcordd 4 =10eor rem'-'n-e`er tote -. On-"it da.ta

processing and display exist-real time and postnission. Capability to collect and process video, still, and
high-speed pictures mists.

I2
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Aviation Technical Test Center
Fort RUcker, AL 36362-5276 Commander: COL Joseph L. Bergantz
(205) 255-8000 Tech Dir.: Flucher J. McCrory, Jr. I

APPROPRIATIO -FY93"FUNDING DATA (MILNU ONS S)
APPROPRIATION JN-HOUSE OUT-OF-HOUSE TOTAL
RDT&E:

6.1 ILIR 0.000 NA 0.000
6.1 Other 0.000 0.000 0.000
6.2 IED (Navy) NA NA NA
6.2 Other 0.000 0.000 0.000
6.3 0.000 0.000 0.000
Subtotal (S&T) 0.000 0.000 0.000
6.4 0.000 0.000 0.000
6.5 0.000 0.000 0.000 I
6.6 19.156 0.000 19.156
6.7 0.000 0.000 0.000
Non-DOD 0.000 0,000 0.000

TOTAL RDT&E 19.156 0.000 19.156
Procurement 1.003 0.000 1.003
Operations & Maintenauce 0.000 0.000 0.000
Other 4.800 0.000 4.800
TOTAL FUNDING 24.959 0.000 24.959

II
MILITARY CONSTRUCTION (MILLIONS $)

Military Construction (MELCON. 0.000

PERSONNEL DATA (END OF FISCAL YEAR 1993) I
SCIENTISTS & ENGINEERS TECHNICAL SUPPORT

TYPE END STRENGTH PHDS OTHER & OTHER PERSONNEL
MILITARY 92 0 30 62
CIVILIAN 137 0 46 91
TOTAL 229 0 76 1153

SPACE AND PROPERTY i
SPACE (THOUSANDS OF SQ M PROPERTY ACQUISITION COST (MILLIONS S)
LAB 0.000 REAL PROPERTY 3.027 3
ADMIN 93.000 * NEW CAPITAL EQUIPMENT 0.000
OTHER 229.000 EQUIPMENT 17$.650
TOTAL 322.000 NEW SCIENTIFIC & ENG. EQUIP. 0.107

ACRES 0 *'Subset of previous category. See Equip.fFacilities Narrative.

NA = Not Applicable 3
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Belvoir Research, Development and Engineering Center

- -. " : - .Abbreviated Functional Chart -Technical Organizations I
I
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Belvoir Rest.arch, Development and Engineering Center
I Ft. Belvoir, VA 22060-5606 Commander: COL Dennis C. Cochrane

(703) 704-2238

I:SISSION
Responsible for achieving material and technical capability in combat support/combat service support
though program areas of mobility/countrmobility, survivability, energy and logistics which satisfy
approved requirements to provide the United States with a superior combat and deterrent force in assigned
mission areas.

CURRENT • IM"RTANT PROGRAMS
I ~ Tactir, al Logistics System

CounteImine/Coumterobstarle Equipment

Tactical Electric Power Systems
Bridging Systems
Water Supply and Handling Equipment
Camouflage/Concealment/Doception Equipment

I
.EQUIPMENT/FACLTIES

I Facilities: R&D test laboratories. Bridge test hanger. Mobile stress analysis van. Rail impact. Truck
stability tilt table. Radio frequency anechoic chamber. Vehicle test tracks. Shock/vibration dynamics and
environmental simulators. Mine lanes for sensor test and evaluation. Automated camouflage pattern
generation. Motion picturc/visual pictorial support. Model fabrication shop. Laberatory capabilities
include performance of tests and evaluations such as explosive, acoustic, environmental endurance and3 e~cctrical/electronic, along with devicels:stni design and engineering.

I22

I

I
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Belvoir Research, Development and Engineering Center
Ft. Belvoir, VA 22060-5606 Commander: COL Dennis C. Cochrane I
(703) 704-2238

FY93 FUNDING DATA (MILLIONS S) '_m
.APPROPRIATION IN-HOUSE OUT-OF-HOUSE T~OTAL
RDT&E:

6.1 ILIR 0.252 NA 0.252 I
6.1 Other 0.734 0.240 0.974
6.2 IED (Navy) NA NA NA
6.2 Other 8.918 11.083 20.001
6.3 3.763 26.171 29.934
Subtotal (S&T) 13.667 37.494 51.161
6.4 7.683 9.278 16.961
6.5 5.336 10.652 16.488
6.6 9.753 11.324 21.077
6.7 1.001 0.203 1.204
Non-DOD 0.347 0.982 . 1.329

TOTAL RDT&E 38.287 69.933 108.220
Procummnt 0.919 3.970 4.889
Operations & Maintecanae 19.024 34.691 53.715
other 1.821 0.900 2.721
TOTAL FUNDING 60.051 109.494 169.545

MILITARY CONSTRUCTION (M•LLIONS S) -
Military Construction (MICON) . 0.000 3

__ _ PERSONNEL DATA (END OF FISCAL YEAR 1993)

SCIENTISTS & ENGINEERS TUCINICAL SUPPORT
TYPE END STRENGTH PHDIS OTHER & OTHER PERSONNEL
MILITARY 20 0 20 0
CIVILIAN 370 15 316 39
TOTAL 390 , , 336 3•, 9

"SPACE AND PROPERTY I
SPACE (THOUSANDS OF SQ rf) PROPERTY ACQUISrITON COST (MILLIONS S)
"LAB 332.949 REAL PROPERTY 14,041.225
ADMIN 67.117 * NEW CAPITAL EQUIPMENT 0.000
OTHER 260.390 EQUIPMENT 8,174.422
TOTAL 660.456 * NEW SCIENTIFIC & ENG. EQUIP. 0.000

ACRES 240 Subset of preious category. See Equip./Facilities Narrative.

NA - Not Applicable
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Cold Regions Research and Engineering Laboratory

Abbreviated Functional Chart - Technical Organizations I
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Cold Regions Research and E~agineering Laboratory
Hanover, NH 03755-1290 Commander: Palmer Bailey
(603) 646-4386 Director: Dr. Lewis E. Link

____ ____ ____ ____ MILSSION

As the Army's conptrch=nive expert an cold regions problems, the Cold Regions Research and
Engineering Laboratory (CRREL) investigates the nature of and the effects of cold and winter on military
activities whete winter and coid represents e severe problem. Maintain the DoD Cold Regions Technical

SI -otmatio Analysis Center.

CURRE~NT IM[PORTANT PROGRAMS

I Program Manager for the DoD Joint Test and Evaluation Smart Weapons Operability Eancement
Program, developing simulation methods for impact of environment on smart weapons systems. Special
technology development to allow restoration of contaminated sites in cold climates and winter conditions,and non-materiel solutions to critical materiel low temperature operability problems. Infrastructure
technologies to dramaticaiiy reduce life cycle cost of'military installations in cold climates.

E . IIQ PMENT/FA. .mEs

CRRFL's militay amd civilian staff possess a wealth of knowledge and experience in a wide range of
scientific and engineering disciplines related to cold regions research. CRREL's main laboratory contains
24 cold labs that can be opera-td to -35 F, a soils physics lab, analytical chemistry labs including a clean
room complex, and a low tamperatui-e materials testmg lab. Also located on site are an ice hydraulics
reearch facility, including a snowdrift wind tunnel; a Frost Effects Research Facility for fill scale
goewhical and facility tests; an equipmcnt test facility for large scale equipment tests to -35 F; and a
greenhouse. The new Civil Works Remote Smsing/G'S Center wnd the new Geophysical Research
Facility are oplmational. Construction of a new Technical Information Analysis Center is completed. The

. CRREL-AUaska office at Fairbanks provides research logistics support and maintains coordination with
Do°D elements in Alaska and the Pacific Rim.
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Cold Regions Research and Engineering Laboratory
Hanover, NH 03755-1290 Commander: Palmer Bailey
(603) 646-4386 Director: Dr. Lewis E. Link

FY93 FUNDING DATA (MILONS $) _

APPROPRIATION IN-HOUSE OUT-OF-HOUSE TOTAL
RDT&E:

6.1 ILIR 0.247 NA 0.247
6.1 Other 1.595 0.456 2.051
6.2 IED (Navy) NA NA NA
6.2 Other 5.431 2.690 8.121
6.3 0.348 0.402 0.750
Subtotal (S&T) 7.621 3.548 11.169

6.4 0.000 0.000 0.000
6.5 0.000 0.000 0.000 N
6.6 5.982 1.526 7.508
6.7 0.608 5.397 6.005
Non-DOD 0.000 0.000 0.000

TOTAL RDT&E 14.211 10.471 24.682
Procurement 0.000 0.000 0.000
Operations & Mairtenance 5.170 1.430 6.600
Other 6.527 1.513 8.040
TOTAL FUNDING 25.908 13.414 39.322

I
[ MILITARY CONSTRUCTION MXLIONS S)

Militar Construction (M1LCON) 0.000

TERSONAfEL DATA (END OF FISCAL YEAR 193) I
SCIENTISTS & ENGINEERS TECNIVCAL SUPP'ORT

TYPE ENX STRENGTH PHDIS OTHER & OTHER PERSONNEL 3
MILITARY 3 1 1 1
CIVILIAN 284 48 86 150
TOTAL 287 1 49 87 151 f

SPACE AND PROPERTY
SPAC(TE HOUSANIDS OF SQ MT) PROPERTY ACQUISITION COST (MILLIONS $)
LAB 88.961 REAL PROPERTY 32.015
ADMIN 74.054 * NEW CAPITAL EQUIPMENT 1.041
OTHER 148.000 EQUIPMENT 22.482
TOTAL 311.015 * NEW SCIENTIFIC & ENG. EQUIP. 0.767

ACRES 194 * Subset of previous category. See Equip./Facilities Narrative.

NA = Not Applicable
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Cold Regions Test Center

Abbreviated Functional Chart - Technical.Organizftions
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Cold Regions Test Center
Fort Greely, AK 96508-3110 Commander: MAT James F. Ellington
(907) 873-4215 Tech Director: Mr. Jerold G. Barger

MISSION

Plan, conduct and report the results of cold rgions, mountain and northmen environmental phases of
developmental and other tests. Review plans and monitor developmental testing planned or conducted by
proponent materiel developers, producers, aud contractors in accordance with integrated testing cycle'- policies.

' CURRENT TMPORTANT PROGRAMS

Chemical agent detector network
M913 105MM cartridge, high explosive rocket assisted

SStandardized integrated command post shelter
0H58D Army helicopter improvement program3- MIA1 product improverments

I
EQUIPMENT/FACILITIES

630,000 acre test area. 500,000 Acre isolated impact area. 50 Kilometer unobserved range. Large
restrictd air space/unrestricted firing to 100,000 ft. ordinate; coordination with FAA can effect
unrestricted ordinate. 3rd order survey points. Good secondary roads. Vehicle test courses and extensive
cross country terrain ranges available. Photo lab, limited maintenance capability and engineer support
available. Instrumentation available for most items. Statistical,maintenance evaluation, human factor
capabilities and computer support available. Ambient temps to -50' Fahrenheit occasionally, below 0

* .- degrees Fahrenheit from November through March. j

I23
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Cold Regions Test Center
Fort Greely, AK 96508-3110 Commander: MAJ James F. Ellington
(907) 873-4215 Tech Director: Mr. Jerold G. Barger

FY93 FUNDING DATA (MILLIONS $)
APPROPRIATION IN-HOUSE OUT-OF-1OUSE TOTAL
RDT&E:

6.1 ILIR 0.000 NA 0.000
6.1 Other 0.000 0.000 0.000
6.2 IED (Navy) NA NA NA
6.2 Other 0.000 0.000 0.000
6.3 0.000 0.000 0.000
Subtotal (S&T) 0.000 0.000 0.000

6.4 0.000 0.000 0.000
6.5 0.000 0.000 0.000 _
6.6 6.104 0.000 6,104
6.7 0.000 0.000 0.000
Non-DOD 0.000 0.000 0.000

TOTAL RDT&E 6.104 0.000 6.104
Procurement 0.230 0.000 0.230
Operations & Maintenance 0.000 0.000 0.000Other 3.944 0.000 3.944
TOTAL FUNDING 10.278 0.000 10.278

M CMil.. ARY CONSTRUCTION (MIMIONS S)SMilitary Construction (MELCON) 1..I... 0.000

PERSONNEL DATA (END OF FISCAL YEAR 1993)
SCZNnSTS & ENGINEERS TECHNICAL SUPPORT

TYPE END STRENGTH PHD's . OTHER & OTHER PERSONNEL.
MILITARY 73 0 5 68
CIVILIAN 33 0 7 26
TOTAL 106 0 12 94

__"__ "_ SPACE AND PROPERTY i
SPACE (MOUSANDS OF SQ Fr) PROPERTY ACQUISMON COST (MILLIONS S)
LAB 1.400 REAL PROPERTY 14.300
ADMIN 18.200 * NEW CAPITAL EQUIPMENT 0.000
OTI-E 198.400 EQUIPMENT 40.825
TOTAL 218.000 * NEW SCIENTIFIC & ENG. EQUIP. 1.300

ACRES 0 J Subset of previous category. See Equip./Facilities Narrative.

NA Not Applicable
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Combat Systems Test Activity

Abbreviated Functional Chart - Technical Oreanizations i
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Combat Systems Test Activity
I Aberdeen Proving Gnd, MD 21005-5059 Commander: COL James Kriebel

(410) 278-3574 Technical Dir.: James W. Fasig

SMISSION

Combat Systems Test Activity is the most diverse test facility within DoD, testing a broad spectrum of
I military weapons systers and equipment including armored vehicles, guns, ammunition, trucks, bridges,

generators, night vision devices, and individual equipment (boots, uniforms, helmets, etc.). As a multi-
purpose proving ground, with a temperate climate, our primary mission is to plan, conduct, analyze and

I report on projects supporting research, development, test and evaluation (RDTE), design, engineering,
prodtction, and surveillance tests for DoD agencies and contractors. In this single location, CSTA can
subject an item to a full range of tests from automotive endurance and full weapons performance with
environmental extremes, to full-scale live fire vulnerability/survivability/ lethality testing utilizing an
extensive array of test ranges/facilities, simulators and models. In addition to testing domestic systems, we
fully exploit foreign systems to assess the enemy threat. We also d&velop state-of-the-art test procedures
(DoD, international), methodology and instrmmentation in order to meet the test requirements of advancing
military technologies.

5 .CURRENT IMPORTANT PROGRAMS

Truck. M44A2 Series, 2 1/2 Ton, Extended Service Program
M IA2 Abrams Production Qualification Test (PQT)
Family of Medium Tactical Vehicles (FMTV)
MIA2 Abrams Live Fire Vulnerability Test
M88A1El Improved Recovery Vehicle, Endurance, Reliability Test (Ph II)

I I.....EQU.P...NTIFACI S

Word,-renowned automotive test/obstacle courses, numerous interior and extenior firing ranges;
environmental simulation capabilities including rough-handling and vibration, doctromagnetic interference0 and environmenl conditioning capabilities; full transportability test capability to include rail, roadability,
MIL-STD 209 pull and tie-down, internal and external air transport; UNDEX test pond for underwater
explosives testing and Depleted Uranium Containment Fixture (Superbox) for live fire vulnerability and
lethality testing; sophisticated non-destructive test facilities; robotics test facility; pulse radiation facility;
state-of-the-art industrial complex which includes maintenance and experimental fabrication capabilities.

a L
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Combat Systems Test Activity
Aberdeen Proving Gnd, MD 21005-5059 Commander: COL James Kriebel
(410) 278-3574 Technical Dir.: James W. Fasig;

FY93 FUNDING DATA (MILLIONS S)
APPROPRIATION IN-HOUSE OVT-OF-HOUSE TOTAL
RDT&E:

6.1 ILIR 0.000 NA 0.000
6.1 Other 0.000 0.000 0.000
6.2 IED (Navy) NA NA NA
6.2 Other 3.747 1.589 5.336
6.3 2.248 0.953 3.201
Subtotal (S&T) 5.995 2.542 8.M37

6.4 6.245 2.648 8.893
6.5 0.000 0.000 0.000 I
6.6 32.774 21.225 53.999
6.7 0.000 0.000 0.000
Non-DOD 5.246 2.224 7.470

TOTAL RDT&E 50.260 28.639 78.899"
Procurement 23.018 9.739 32.757
Operations &Maintcnance 2.462 1.195 3.657
Other 9.700 4.182 13.882
-TOTAL FUNDING 85.440 43.755 129.195

I

Military Construction (MILCON) • CON....C.I 0.000

___ ___ PERSONNEL DATA (END OF FISCAL YEAR 1993)
SCIENTISTS & ENGINEERS TECHNICAL SUPPORT

TYPE END STRENGTH PHD'S OTHER & OTHER PERSONNEL
fMILITARY 185 0 12 5 -

CIVILIAN 1.099 7 305 787
TOTAL 1.284 7 317 792 1

SPACE AND PROPERTY

SPACE (THOUSANDS OF SQ Fr) PROPERTY ACQUISITION COST (MILLIONS S)
LAB 155.466 REAL PROPERTY 28.991
ADMIN 166.016 * NEW CAPITAL EQUIPMENT 2.165 _
OTHER 910.538 EQUIPMENI 182.496
TOTAL 1,232.020 * NEW SCIENTIT-IC & ENG. EQUIP. 9.587

ACRES 56,707 * Subset of previo" category. See Equip./Facilities Narrative.

NA =Not Applicablec
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Communications-Electronics Research, Development and Engineering Center

Abbreviated Functional Chart - Technical Organizations 1
U
I

CECOM Research,
Development, and -
Engineering Center

C2 and Systems Night Vision Software
Integration and Electronic Engineering I

___.__ _ ._Sensors __ __ -

Space and Intelligence and
Terrestrial Electronic I

Communications Warfare

I2
I

2-38 1



I DOD IN-HOUSE RDT&E ACTIVITIES REPORT FY793 Army

Communications-Electronics Research, Development and Engineering Center

i Ft. Monmouth, NJ 07703-5201 Director: Mr. Robert F. GiordanoI (908) 532-0829

MISSION

7 The Camnunications-Eloctronics (Commnd) Research, Development and Engineering Center, the
CECOM RDEC, headquartered at Ft. Monmouth, NJ, is the AMC Center for research, development and
engineering in Command and Control, Communications, Computers and Intelligence (C41); Electronic
Warfare; Night Vision and Electro-Optics; and Avionics. The Center's mission is focused on providing
support to the PEO's and PM's; developing and acquiring superior technologies; developing, acquiring,I testing and evaluating non-major systems; and sustaining and enhancing systems and equipment.
The CECOM RDEC will promote and nurture a proactive atmosphere which embraces continuous
improvemnt by:

Providing the highest quality support to American Armed Forces;
Delivering superior technologies, products and services for:

Owning the Night, Owning the Spectrum, Knowing the Enemy,
Digitization of the Battlefield, Software Development and Sustainment,
Systems Architecture, and Global Seamless Communications; and

Creating an organization committed to development of its workforce, 2ttainment of individual
fuilfllment, and team effectiveness.

2-3
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Army DOD IN-HOUSE RDT&E ACTIVITIES REPORT FY93

Communications-Electronics Research, Development and Engineering Center

CURRENT IMPORTANT PROGRAMS - U
Combined Arms Command and Control ATD. Real time command and control for coordinate and
synchronized combined arms operations on the battlefield. The effort develops a digital architecture I
demonstrating command and control functionality for shared situational awareness, a common battlefield
view, and horizontal information exchange including target handover for a Brigade and Below combined
arms task force.

Battlefield Comba: Identification ATD. Integration and display of target identification and situational
awareness information. This effort is aimed at solving the combat identification problem underscored by
fiendly casualties during the Gulf War. Program leverages off existing and pursues new technologies to
develop and demonstrate systems that will help solve the ground-to-ground and air-to-ground battlefield
identification problem, emphasizing covert and secure operations. Solutions will address weapons
platforms and dismounted soldiers.

Survivable Adaptive System ATM. Demonstrating high capacity communications network for command I
and control while on the move. Enhanced survivable system using advanced communications and
distributed processing technologies providing secure communications and connectivity between command -
posts.

Common Ground Station ATD. This effort will provide timely and usable near real time battlefield
knowledge on-the-move to the brigade commander and staff using standard IEW modules. The common
ground station links various unique ground stations and, by providing the right information at the right
timv, increases friendly force survivability and combat effectiveness. 3
Multisensor Aided Targeting Air ATD. This effort demonstrates the economical fusion of multiple sensor
aid processor modules in an automated target acquisition suite. Target acquisition information is obtained
from second generation thermal imagers, millimeter wave (MMW) radar, iaser radar, etc. The effort will U
provide the user with the ability to rapidly acquire targets at extended ranges in day, night, and in adverse
weather, increasing lethality and survivability from shorter target search times. j

3
I
I

I
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EQ 1INMNT/ ACILIfMS

The CECOM RDEC boasts many U.S. Government-unique and world-unique facilities supporting a broad
range of technical areas. These facilities will significantly enhance the CECOM RDEC's ability to
increase productivity for future R&D efforts in a timely and cost effective manner. The following is a
sampling of the CECOM RDEC facilities:

ELECTRONIC COUNTERMEASURES LABORATORY - Examines and analyze counter-
measures efforts in the HF, VHF and low UHF range; contains cokisolidated group of specialized
equipment. No other facility in the Army has this capability.

FIBER OPTIC TEST FACILITY - A world unique facility that provides for the actual evaluation of
optical fiber, cable and other optical components and systems simulating tactical field environment as well
as verify* product performance; supports new electro-optic device development. Detail device
cha-ctcrization capabilities are available to support projects as directed by communications, network,
rob,.ics systems and foreign S&T assignments.

I TACTICAL SPACE SYSTEMS RESEARCH FACILITY -Worldwide unique capabilities exist within
the facility for satellite system development and engineering evaluation. Equipment includes:
AN/TSC-85B and AN/TSC-93B, tactical SHF satellite terminals, a variety of UHF Manpack radios and
MILSTAR (EHF), test-beds for Navy, Army (terminals) and engineering model satellite simulators,
certified Manpack radios for UHG satellite operations.

I COMMUNICATIONS SYSTEMS DESIGN CENTER -A worldwide unique lab because it houses a
high-speed modeling and simulation system, a prototype development center, and a Mobile Subscriber
Equipment (MSE) network which provides a wide area communications hub to each of the other
directorate labs. Equipment includes: support facility with MSE shelters, general test equipment, model
shop with equipment for prolotyping.

HF CHANNEL SIMULATOR - A world unique system that simulates the ionosphere; used to evaluateI the performance of radios and modems for industry, Army and other Government agencies. It is unique
because the simulator is not only capable of performing all of its functions in a fixed fireuency moue, but
also in a frequency hopping mode, at instantaneous bandwidths up to 12 KHz, and with simulated
jamming. Equipment includes: SINCGARS and 1HFR radios, anechoic chamber, audio reverberant
chamber.

SIGNALS ANALYSIS LABORATORY - Contains state-of-the-art electronic equipment (some of which
are one-of-a-kind) and specialized digital signal processing software. The combination of state-of-the-art
hardware and software allows waveform measurememts which are unparalleled in either government orII private industry.

241.



Army DOD IN-HOUSE RDT&EACTIViTIES REPORT FY93

Communications-Electronics Research, Development and Engineering Center
Ft. Monmouth, NJ 07703-5201 Direcor: Mr. Robert F. Giordano
(908) 532-0829

FY93 FUNDING DATA (MILLIONS S),.,__ _ _ _ _ _ _ __9_ _ __D I_ _ _ _ _ _ _ _ _ _ _ _"

APPROPRIATION IN-HOUSE OUT-OF-HOUSE TOTAL
RDT&E:

6.1 ILIR 1.088 NA 1.088
6.1 Other 4.914 4.470 9.384
6.2 IED (Navy) NA NA NA
6.2 Other 27.666 56,850 84.516
6.3 17.400 58,138 75.538
Subtotal (S&T) 51.068 119.458 170.526

6.4 5.848 14,909 20.757
6.5 10.110 31,964 42.074 1
6.6 10.675 15,741 26.416
6.7 5.413 12. 194 17.607
Nun-DOD 0.000 0.000 0.000

TOTAL RDT&E 83.114 194.266 277.380 '
Procurement 30.499 109.489 139.988
Operations & Maintenance 23.458 95.288 118.746
Other 3.788 19,268 23.056
TOTAL FUNDING 140.859 418.311 559.170 ,

Militr [ .. M.ITARY CONS•IUCTION (MILLIONS $) " .
Militay Construction ILCON 0.000

"_______ PERSONNEL DATA (END OF FISCAL YEAR 1"93) "
SCIENTISTS & ENGINEERS TECHNICAL SUPPORT

TYPE END STRENGTH PHD'S OTHER & OTHER PERSONNEL
MILITARY 140 1 10 129
CIVILIAN 2,211 54 1,300 857
TOTAL 2,351 55986 13 -

SPACE AND PROPERTY I
SPACE (THOUSANDS OF SQ FT) PROPERTY ACQUISMON COST OML"ONS S)
LAB 421.400 REAL PROPERTY 65.652
ADMIN 378.000 * NEW CAPITAL EQUIPMENT 0.(YJO I
OTHER 0.000 EQUIPMENT 177.200
TOTAL 799.400 * NEW SCIENTIFIC & ENG. EQUIP. 42.500

ACRES 204 Subset of previous category. See Equip./Facilities Narrative.

NA - Not Applicable a
2-42
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Construction Engineering Research Laboratories

Abbreviated Functional Chart - Technical Organizations I
OR

Construction I
Engineering

Research i
Laboratory

Infrastructure Environmental Technical
Laboratory Sustainment Assistance

Laboratory Center I
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-t DOD IN-HOUSE RDT&E ACTIVITIES REPORT FY93 Army

Construction Engineering Research Laboratories
"I Champaign, IL 61826-9005 Director: LUuis R. Shaffer

(217) 373-7216 Cmdr/Dep Dir.: LTC David J. Rehbein

3 MISION

USACERL's primary mission is to equip and sustain the Garrison Commanders with affordable products
of innovative technologies, rapidly fielded, for installations to serve as Power Projection Platforms, Home
to the Force. and Work and Training Bases as desinated in the National Military Strategy for the 21st

processes/systems and affordable technologies, integrated across the entire spectrum of instalatý n
functions, mid focused on the specific requirements of installation managcment/base operations,I. environmental sewardship and training. USACERL, co-located with the University of Illinois at Urbana-
Champaign, is DOD's unique critical mass to manage and perform the innovative research and technical
assistance to address this challenge. Under the Tri-Service Engineer Panel, USACERL has the leal for
basic and applied research and engineering studies in support of the Army's program of planning,3 programming, construction, revitalization, operation, mainenance and repair of omventioal military
facilities world-wide, installation environental managenent, environmental and spat modeling,
resource modeling and simuiation, design and construction of pollution control facilities, and development3 of environmental planning systems to support the Army in trainikn, readiness, and mobilization missions.

The issues of infrastructure desig and msstainment, energy constuampti, pollution control, and
environmenal compliance and stewardship represent critical concerns and rapidly increaing costs to the
Army, DOD, and the nation. USACERL provides critical and integAted solutions to dh issue,
expertise to help military installatios implanmt new technologies and a history of hands-mi involvement
with installation customers. One example, the Integrated Training Area Management progrms, being
fielded to provide critical raaaacat for training ranges, is part of the TAP (Total Army Plan);
TRADOC estimates a return on investment in 'TAM of 27: 1.

ITo maintain our competitive advantage, to remain cost competitive, and to cope with the explosive growth
of technology options, we aggressively leverage our technology advances through the foring of consortia,I cooperation, with other govemunront and sister serviccs' laboratories, academia, the private sector, axd the
international cowmmnity for product generation and sustainmaent. I .1 in-house expertise consists of the
optimal mix of key in-huse rtserch. de vlopment and technical assistaince capability not provided frorng outsid the Army or DOD; this capabity is leveragod with wosid-camsa university resarch avd technicl
assistancen ers to assure high payoff teciolcgies in thoe areas critical to providing the DOD and
Army customers products which give them a unique oparabnal ed.

I _2

I
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Construction Engineering Research Laboratories

• CURRENT IMPORTANT PROGRAMS

Integratod Istallation Management Decision Support Syston for Garrison Conunanders 3
Fort Hood Model Installation Energy Project

Training Land Carwy Capacity i
Pollution Controls for Military Manufacturing Processes

Dcf w Environmental Network mad Inforwation eXchange (DE4IX)

I
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5 EQUIPMErNT/FACILrIES

Biaxial Shock Test Machine-BSTM: A national R&D shock test asset; the only large capacity (6 ton) high
frequency, high acceleration shaketable in the western world; capable of programnmable, simultaneous
vertical and horizontal motions; being upgraded in FY96 to add full triaxial capability; estimated
replacement cost is $15-20 million.

Ion Plating Systems: Custom-designed to meet highly specialized research specifications to do small scale
prototype thin film coating experiments; only facility of this kind (plasma-assisted physical vapor
disposition) in the Army.

Heating, Ventilation and Air Conditioning Test Facility: A large "mini-facility" with four rooms (zones)3 that can be thermally controlled separately to replicate a variety of HVAC systems and conditions,
including dual or single duct and variable or constant air volume conditions; includes ventilation system,
hot water supply loops, chilled water supply loops, HVAC systems configuration, facility controls, and

3 data acquisition system; used to validate the energy thermodynanucs analysis program and to analyze
performance of proposed standard digital control panels; unique facility in DoD.

Acoustics Lab: Impulse Noise Technology Center, one of a kind in the world to quantify impact and
mitigation technology for camion, helicopter, blast and small caliber weapon fire on human endurance and
the natural ecosystem; unique facility in DoD.

I Integrated Simulation Language Laboratory: Twelve SUN SPARC stations and a Silicon Graphics Iris
Crimson Virtual R.ahy engine, networked with the DoD -draulation community via JNTERNET to
develop and test an advanced object-oriented, collaborative software development environment for
producing the next generation of distributed, interactive simulations for DoD.

Paint Laboratory: Specialized equipmcnt necessary to perform Qualified Product List testing on paintsUused by the Army ( an 'honest broker" function); capability to manufacture lab size batches of
experimental coatings and perform both real-time and accelerated performance testing of coaings,5 capability to perform fbrensic analysis of paint samples.

Spatial Plarnsi & Management Center: Facility to incorporate GIS into Maste Planning R&D with
Sstare-of-the-art hardvare and software for research at USACERL and partneriug with the Univerity of

Iimios Departue of Urban and Regional Plainiing in the Collge of Fre and Applie Ats.

Equipme and faciliti co-located at the University of Ilimois, Urbana-Champaign: In 1966, the U.S.
Army Corps of Engineers proposed a new laboratory for engineering research to support military
cotuction. In i c in 1967, ft University of Illtino at Urbana-Champaign wasslce for &-oo- tin USACERL. Thiis unique mlatiohip bewo USACERL and the Univmn of

3Illinois, animally citad as one of the top three eqgiering schools in the nation, has been touted by HQ
USACE as a prime example of "reinventing Govemrnmnt." Of approximately 900 personuel working at
USACERL, over 450 are University of Illinois faculty, staff or stueatos. Designated as an allied agency
of ti- Univasty of Illimois, $250-500 million of University of Illinois research laboratory equipment is
accewsible.
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Construction Engineering Research Laboratories
Champaign, IL 61826-9005 Director: Louis R. Shaffer
(217) 373-7216 Cmdr/Dep Dir.: LTC David J. Rehb,,ein

FY93 FUNDING DATA (MILLIONS $)
APPROPRIATION IN-HOUSE OUT-OF-HOUSE TOTAL
RDT&E: 1

6.1 ILIR 0.022 NA 0.022 5
6.1 Other 1.716 2.076 3.792
6.2 EED (Navy) NA NA NA
6.2 Other 14.058 9.465 23.523
6.3 0.796 0.179 0.975
Subtotal (S&'T) 16.592 11.720 28.312

6.4 0.000 0.000 0.000
6.5 0.000 0.000 0.000
6.6 5.059 5.406 10.465
6.7 0.000 0.000 0.000
Non-DOD 2.874 1.059 3.933 5

TOTAL RDT&E 24.525 18.185 42.710
Procurement 0.000 0.000 0.000
Operations & Maintenance 15,676 28.422 44.098
Other 0.185 0.018 0.203
TOTAL FUNDING 40.386 46.625 87.011

____- I .

MILITARY CONSTRUCTION (MILLIONS S)
Military Construction (MELCON) 0.133

" PERSONNEL DATA (END OF FISCAL YMAR 1993)
SCIENTISTS & ENGINEERS TECffNtCAL SUPPORT

TYPE END STRENGTH PHD'S OTHIR &,OTHER PERSONNEL, 3,
MILITARY 1 0 1 0
CIVILIAN 382 48 183 151
TOTAL 383 48 184 151

_______ SPACE AND PROPERTY-3

SPACE 'THOUSA•IDS OF SQ Ml) PROPERTY ACQUISITION COST (MULLYONS S)
LAB 103.850 REAL PROPERTY 9.477
ADMIN 27.513 * NEW CAPITAL EQUIPMENT 0.327
OTHER 134.523 EQUIPMENT 18.011
TOTAL 265.886 NEW SCIENTIFIC &ENG. EQUIP. 1.0 I

ACRES 33 * Subset of previous category. See Equip./Facilit•es Narrative.

NA Not Applicable
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Dugway Proving Ground

Abbreviated Functional Chart - Technical Organizations .

I
Dugway
Proving
Ground

Materiel
Test 5

Directorate

Chemical Life Test Data Test

Laboratoiy Sciences Division Conduct
SDivision Division Division
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Dugway Proving Ground
Dugway, UT 84022-5000 Commander: COL James R. King
(801) 831-2146 Technical Dir.: William J. Haslem

3 [ MISSION

* Plan, conduct, analyze and report the results of exploratory, developmental, and production tests and
delivery systems, incendiary devices. Operate the proving ground as a DoD Major Range and Test Facility
Base (MRTFB) and to operate the Tropic Test Site in the Republic of Panama to test a wide range of
equiipmet in a natural tropic enviionmcat. DPG is the DoD-designated Chemical and Biological Defense
Test and Evaluation Reliance test site.

Test coaventional and illuminating artillery, mortars and rockets, as well as land and air vehicles. Perform
Stests of all material commodities to ases chemical and biological hardness and

contaminuaion/decontamination survivability. Test procedures and bv-products of chemical and

conventionl weapons demilitarization and perform tests and develops procedures for on-site verification
inspections for chemical weapons treaties. Dugway provides the base of operation for the Joint Services
Project, Chemical and Biological Joint Contact Point and Test, which provides chemical and biolhsical
defense information and operationally oriented tests and analysis to the S3ervices and CINCS.

I
CURRENT IMPORTANT PROGRAMS

3 Research, development and laboratory investigations. Joint-operations chemical and biological defense
tests and studies for CINCS and Services. Munitions developrent/acceptance and production testing.

I Envir&metal studies to support DPG and Army programs.

F EQUIPMENT/FACI TIES

l ntad grids for chemical, biological and wok/obscurant systems. Artillery range for conventional
and chemical metal parts. Ballistics and dissemination tests with field sample, sample mass analysis,
meteorological (auto data acquisition and MESOMET nwetork) system. Physical and environmental test
facility (MIL SPEC 810) chambers for total agent ctainment. Operations supported by meteorological
rescarch on behavior of clouds. Chemical, life science tachnology, ecological survival of DPS. Capability
for plannig analysis, evaluation of tests and operations research. Labs equipped for wide range of
chemical, microbiological, toxicological -mmu .. g--l and pollution studi . Tecdmical and mass array
of fluorescent air tracers. External- unication and rane. safity system. OutstaAdinS features are:
large land area, restricted air space, long and flat artillery ranges, projectile recovery, sonic and
electromagnetic sterility and divers technical and scientific skills.

Sl12-51
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Dugway Proving Ground
Dugway, UT 84022-5000 Commmader: COL James R. King
(801) 831-2146 Technical Dir.: William J. Haslein

FY93 FUNDING DATA (MI IONS S) 3
APPROPRIATION IN-HOUSE OUT-OF-HOUSE TOTAL
RDT&E:

6.1 ILIR 0.000 NA 0.000
6.1 Other 0.704 0.608 1.312
6.2 EED (Navy) NA NA NA
6.2 Other 0.000 0.000 0.000
6.3 0.000 0.000 0.000
SubtoWal (S&T) 0.711 0.614 1.325

6.4 4.161 3.592 7.753
6.5 0.000 0.000 0.000 I
6.6 31.136 24.386 55.522
6.7 0.000 0.000 0.000
Non-DOD 0.000 0.000 0.000

TOTAL RDT&E 36.008 2&592 64.600
Procmement 1.155 0.966 2.121
Operalions & Maintenance 3.587 3.136 6.723
Other 6.978 5.694 12.672
TOTAL FUNDING 47.728 38.388 86.116

[ ~ ~ IM.HiARY CONSTRUJCMON (ILOS S)
I Militar Construction (MIILCON) 1 0.000

PERSONNEL DATA (END OF FISCAL YEAR 1993) 1
SCIENTISTS & ENGINEERS TECHNCAL SUPtPORT

TYPE END STRENGTH PHD'S OTHER & OTHER PERSONNEL
MILITARY 67 0 10 19
CIVILIAN 582 26 91 465
TOTAL 1 649 26 101 484

SPACE AND PROPERTY 3
SPACE (THOUSANDS OF SQ fl) PROPERTY ACQUImSON COST (M JoNS S)
LAB 170.573 REAL PROPERTY 135.000
ADMIN 157.344 * NEW CAPIAL EQUIPMENT 63,630
OTHER 2,266.652 EQUIPMENT 4.1
TOTAL 2,594.569 * NEW SCIENTIFIC & ENG EQUIP. 2.875

ACRES 79,85 * Subst of previom categony. See E,,uip.!/Fw-iities Narrative.

NA -Not Applicable
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Edgewood Research Development and Engineering Center

Abbreviated Functional Chart - Technical Organizations I
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Research,

Development
and I

EngineeringCenter

Ii - J1
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Directorate Directorate Concepts

Directorate
Mmuitions Research Producibility 3
Directorate Directorate Engineering

Support 3
Directorate

2

'I
I
I
U

2-5 U



U

U DOD IN-HOUSE RDT&.EACTIVITIES REPORT FY93 Army

Edgewood Research Development and Engineering Center
Aberdeen Proving Gnd, MD 21010-5423
(410) 671-3838 Technical Dir.: Joseph J. Vervier

5 .MISSION

A research, development and engineering agency for executing the cherical and biological defense
programs for the Army and Joint Services (JS). Provide research, development and acquisitions as well as
life cycle engineering support for chemical/biological defense and smoke/obscurant equipment under
DODD 5160.5. Act as DoD lead lab for the JS chenical/biological/smoke technology base.

CURRENT IMPORTANT PROGRAMS

S0 Nucle-ar, Biological and Chemical (NBC) Reconnaissance, Detection and Identification.
0 individual and Collective Proteetion.
i NBC Decontamination.
* Smoke, Obscurants and Target Defating Materials.
* Chemical Treaty Verification

-- • ~EQUIPMENT/FACR 11S " .. i ..

Major equipment is contained in a complex of R&D engiering/laoratory areas and includes: Process
engineering facility. Production and facility desiga chamber for studies of respiratory prottion design
driven. Simulant agent challenge test chamber. Rubber/elastonier mold facility. Specialized cheumical
agent habs. Pyrotechnic mixing, loading, handling facility. Subsonic, supersonic, transonic wind tunnel.
Complete analytical chemistry (tract analysis/tandem mass spwtronitty). Obscurant test chambers for
transmission m. Laser spectroscopy lab. Robotic toxic agent lab. CAD/CAF/CAM network.

2- 5
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Edgewood Research Development and Engineering Center
Aberdeen Proving Gnd, MD 21010-5423
(410) 671-3838 Technical Dir.: Joseph J. Vervier

FY93 FUNDING DATA (MILJLONS ;) 3
APPROPRIATION IN-HOUSE WiT-OF-HOUSE TOTAL
RDT&E:

6.1 ILIR 0.615 NA 0.615
6.1 Other 3.484 2.907 6.391
6.2 TED (Navy) NA NA NA
6.2 Other 26.664 21.777 48.441
6.3 1.429 2.869 4,298
Subtotal (S&T) 32.192 27.553 59.745

6.4 17.973 28.880 46.853
6.5 13.775 42.154 55.929
6.6 0.186 4.766 4.952
6.7 0.337 0.289 0.626
Non-DOD 0.000 0.000 0.000

TOTAL RDT&E 64.463 103.642 168.105
Procurement 13.499 3.802 17.301
Operations& Maintemwe 16.386 8.125 24.511
Other 5.878 6.493 12.371
TOTAL FUNDING 100.226 122.062 222.288

. Miit Construction MILT Y NUONCT, O .. ... 00 I I

PERSONNEL DATA (END OF FISCAL YEAR 1993) 1
f.. SCIENTISTS & ENGINEERS TECHNICAL SUPPORT

T7 I END STRENGTH I rHD'S OTHER & OTHER PERSONNEL
MILITARY 47 3 20 24
CIVILIAN 1,120 77 559 484
TOTAL I ,1,67 so 579 10 8

SPACE AND PROPERTY 5
SPACE (•HOUSANDS OF SQ FT) PROPERTY ACQUISION COST (MILLIONS S)
LAB 936.000 REAL PROPERTY 70.100
ADMIN 216.000 * NEW CAPITAL EQUIPMENT 1.000I
OTHER 310.000 EQUIPMENT 129.600
TOTAL 1,462.000 * NEW SCIENTIFIC & ENG. EQUIP. 8.3

ACRES 0 Subsd of previous categoTy. See Equip./Facilities Naraive.

NA - Not Applicable 3
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Navy Clothing and Textile Research Facility
Naftic, MA 01760-0001 CO: CDR W. E. Johnson
(508) 651-4172 Technical Dir: Barbara A. Avellini, Ph.D

FY93 FUIND G DATA (MILLIONS$) S
APPROPRIATION IN-HOUSE .OI-OP-HOUSE TOTAL
RDT&E:

6.1 ILIR 0.000 NA 0.000
"6.1 Other 0.000 0.000 0.000 I
6.2 IED (Navy) 0.306 0.274 0.580
6.2 Other 0,245 j 0. !S 0.360
6.3 0.466 0.A84 0.950
Subtotal (S&T) 1.017 0.873 1.890
6.4 0.093 0.000 0.093
6.5 0.000 0.000 0.00w
6.6 0.000 0.000 0.000
6.7 0.000 0.000 0.000
Non-DOD 0.000 0.000 0.000

TOTAL RDT&E 1.110 0.373 1.983
Procurement 0.000 0.000 0.000
Operations & Maintenaicc 1.959 0.349 2.308
Other 0.000 0000 0.000
TOTAL FUNDING 1 3.069 1.222 4.291

M"U:ARY CONSTRUCTON (MLIONS S )
[Military Construction (YMLCON 000

II -
______- RSONML DATA (END:OF FISCAL YiARI"93)_____3

I -. SCIENTISTS & ENGINEERS Tac*INCALsuppori
TYEEND)STRENGTH Paw's OTHER & OTHER PERlSONNELI

MLARY 1 0 1
CIvILIAN 55 1 38 16

TOTAL 56 1 39 16 3

__-____ :: : SPACE A" PROPERTY ____________ 5
ZPACK CoM(1V"ADS OF SQ ) PROPERY ACQUtMON COST (1 OSWONS S.
LAB 12.667 REAL PROPERTY 0.000
ADMIN 16.000 * NEW CAPITAL EQUIPMENT 0.000
OTHn 5.630 EQUIPMENT 1.399
TOTAL 34.297 * NEW SCIENTIFIC & ENG. EQUIP. 0.130

ACRES 0 * Subset of previous category. See Equip./Faciifies Natrative.

NA - Not Applicable
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Naval Command, Control and Ocean Surveillance Center

Abbreiated Funifefonal Chart - Technical OragaizatiopsI
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DOD IN-HO US& RDT&E AC7hVI TIES REPRT FY93 Nav~y

Naval Command, Control and Ocean Surveillance Center' San Diego, CA 92 147-5088 CO: RADM J. J. Donegan
(619) 553-9740 Technical Dir. Paul Wessel

I MISSHON

To be the Navy's fall spectrum research, development, test and evaluation, engineering and fleet supportI ~center for command, contro, and communications systems and ocean surveillance and the integration of
those systems which overarch multiplatforms. Leadership areas: Command, Control and Communication
Syst=m; Command, Control and Commiunication Systems Countermeasures; Ocean Surveillance Systems;

* Command, Cmntrol and Communication Modeling and Analysis; Ocean Engineering; Navigation Sutoport;

* Marine Mammnals; Integration of Space Communication and Surveillance Systems.

£.::CURRENT IMORTANT PROGRAMS

Navy Tactical Command System - Afloat (NTCS-A). Joint Tactical Itiformation Distribution System
* ~(JTIS). Global Positioning Systeai (OPS). SHF/EI{FIUHF Satellite Communications. Tactical Receive

Equipment (TRE)MTRE Related Applications (T7RAP). Integrated Undersea, Surveillance Systemn (HISS).
AdvancEd Marine Biological Systems. Air Traffc Control. Consolidated Czyptologic Program.I Relocatable Over-th,-.Horizon Radar. Navy Mda. Depot Operations. Communication Support System
(CSS). Navy Command and Control Systems Ashore (NCCS Ashore). Submarine Electronic Support
Measures (ESM). Enhanced VERDIN. Multifunctional Information Distribution System (MIDS).I ~Operations Support Systems (OSiS). Advanced Combat Direction System Block 0 and Block 1. Advanced
Deployale System (ADS). Surveillance Towed Army Sensor System (SURTASS)/LFA System.
Advanced Tethered Vehicle (ATV). Next Generation Weather Radar (NEXRAD). CLASSIC TRUMPI Counter-Narcotics. Navy Shore Electromaagnetic Environmental Effects (03). Naval Space Surveillance
Center Transmittr Ant=na Radiation, Detwctin, Indication and Computation (RADIAC). Physical
Scurity Systems. Satellite Anti-Jam Tactical Users Reconfigurable Network (SATURN). Repair, Aiigii,
and Calibrate Program for ANISLQ-32(V) systems. Naval Computer Incident Response TemmI (NAVCIRT). TEMPEST Field Testing. Advance Based Functional Compovent C3A Van Program.
Fcect Mobile Operational Comunand Cente Production. Air Defense Communications Piatform. E-2CU Akijiornc Tactical Data System. Shipboard Interior Communications. Multimission Advanced Tactical
Terminal/Prototype Information Correlation Exploitation System (MNLkT/PICES).

I EQUIMENTIFCIMUTIS

in IT&e Naval C~ommand, Control and Ocean Surveillance Center (NCCOSC) maintairns over 120 major
facilities in support of the warfare center mission. Special purpose test beds, simulatrs, laboratories,
calibration fatcilities and repair shops support development, engineering, prowtpin& integration,I ~installation, test; and lif cycle support of the comimand, control, communication and surveillance systems
for which NCCOSC is responsible. Some of the unique or special intezrst fAcilities are listed below by
location.
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S" I
-EQYWMENT/FACIUTES

RDT&E Division, San Diego, CA:
High Performance Computing Laboratory providing a wide range of advanced computer systems for the
scientific investigation of next-generation architecture. Microelectronic- laboratory and production line for I
products unavailable commercially. Research, Evaluation and Systems Analysis (RESA) facility, a large-
scale computer-based simulation/waraming system used to support a variety of applications, including
C31 architecture assessmet, concept of operwions development, advanced technology evaluation, joint U
exercises, and test and evaluation of advanced systems.

RDT&E Division Detachment, Warminster, PA: I
High-accuracy navigation sensor laboratory, housed in a specially constructed 155-ft-diameter building
that provides the capability to conduct extremely high-stability long-tem R&D investigations of new
technology sensors including ring laser, fiber-optic, and superconductig gyros. Simulated Ships Motion I
Facility (SCORSBY), a 4,000 sq.ft. facility housing three large ship motion simulators that have the
capacity to accommodate navigation system weighing up to 3,000 lbs, designed to apply controlled roll,
pitch, and heading motions to new technology navigation systems, and incorporate the capability for high- I
accuracy dynamic readouts for strategic and tactical applications.

NISE (NCCOSC In-Service Engineering) West, San Diego, CA: 1
Radioactive Detection Indication and Calibration (RADIAC) lab repairs and calibnrtes appro'mately
5,000 pieces of major equipment each year. Cryptographic repair shop is the west coast service repair 3
depot for classified electronic equipment, processing approximately 6,000 pieces each year.

NESEA (Naval Electronic Systems Engineering Activity), St. Inigoes, MD:
Electimagnatic Interferencelctromagnetic Environmental EffectsfMMPEST Facility, a fidly I
instrumented facility providing for the development and testing of MIL-STD-460 series test procedures
and applications. Communication, lntpration, and Test Laboratory supports the integration, installation
and test of Radio Communication Systems (RCSs) for the AEGIS CO 47 and DDG 51 class shipbuilding Iprogram. Shipboard Communications Integration Facility used for on-the-job training of ships' crews on
the AEGIS RCSs, the Single Audio System, and other fleet training projects. AEGIS Satellite ProductionTest Center houses seven test beds for the AEGIS RCS production and has RCS mockups for the CG 47 a
and DDG 51 class shipbuilding programs.

NESEC (Naval Electronic Systems Engineering Center), Portsmouth, VA:
Commana Systems Test Facility containing state-of-th-art equipment used to evaluate, test awn p.rovid
die flee support for C4 systems, and includes complete NTCS-A and NCCS-Ashore system suites,
communication interfaces, and on-line secure tactical communications capabilities (TADIXS/OTCIXS).
Surveillance Engmeering Cuiter housing systems and equipment test beds in support of Submarie and &W
Surface Electronic Warfare, Surveillance, and Shipboard Cover and Deception (SCADS) programs.

NESEC, Charleston, SC:
AN/GPN-27 Radar Site, an Air Taffic COu -.1 ASR-8 Radar that is an operatimal Airport Surveillance
Radar providing for modification, PITCO, and standardization testing. Simulat, and Software Support
Facility fGr equipment necessary to provide bicycle support for suategic submarine comm. systms,
housing four unique and diverse securt systems representing euipment deployed at naval shore sites.
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Naval Command, Control and Ocean Surveillance CenterE San Diego, CA 92147-5088 CO: RADM J. J. Donegan
(619) 553-9740 Technical Dir.: Paul Wessel

__________ FY93 FUNDING DATA (MIU"ONS-S) ______

APPROPRIATION IN-HOUSE OUT-OF-HOUSE TOTAL
RDT&E:

6.1 ILIR 2.275 NA 2.275
m 6.1Other 4.320 3.771 8.091

6.2 lED (Navy) 0.821 0.081 0.902
6.2 Other 41.400 51.104 92.504
6.3 19.547 45.785 65.332
Subtetal (S&T) 68.163 100.741 169.104

6.4 46.120 31.805 77.925
6.5 46.399 43.792 90.191
6.6 3.594 5.877 9.471
6.7 44.536 40.851 85.387
Non-DOD 27.805 11.373 39.178U TOTAL RDa &E 236.817 234.439 471.256

P -mcuremlt 367.498 478.499 8945.997
Operations & Maintcnance 266.461 214.318 480.779
Other 88.745 96.064 184.809
TOTAL FUNDING 1 959.521 1,023.320 1,982.841U

S: ... :-• 'N .i M=ARy..C'ONSTRUCTION (lMULL IS •$1$.........
I I Military Construction (MILC01 l .. 2,683

PERSONNEL DATA (END OF FISCAL YEAR 1993)
SCIINT[STS & ENGNERS TECHNICAL SUPPORT

TY__PE__ EN STRENGTH PHDIS OTHER & OTEMR PERSONM
MILITARY 235 2 233 100
CIVJAN 5,367 199 2,334 2,8343 TOTAL 5,702 201 2,567 2,934

3• SPACE AND PROPERTYX
,_•SPACIC (TOUSANDS OF SQ nf) PROPERTY ACQULSMON COST (MJILUONS S)
LAB 2,419.766 REAL PROPERTY 269.185

SADMJN 498.047 * NEW CAPITAL EQUIPMENT 4.155
OTHERl 1,894.221 EQUIPMENT 224.946
TOTAL 4,812.034 I NEW SCIENTIFIC & ENG. EQUIP. 0.000

ACRES 1,673 Subset of previous category. See Equip.facilities Narrative.

3 NA -Not Applicable
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DOD IN-HOUSE RDT&E ACTIVITES REPORT FY93 Nav~y

Naval DentW Research InstituteIGreat Lakes, IL 60088-5259 CO: CAPT. Stephen A. Rails, DC USN
(708) 688-5647 Chief Scientist: Dr. Lloyd Simonson

MISSION

To research, develop, test, and evaluate new methods and materials that limit oral disease, reduce dental1 emergancies, mtaximize operational readiness, and promote dental woilness for Navy and Marine Corps
personnui.

3 ~CURRENT IMPORTANT PROGRAMS

I Current Important ProgrAms: Our research program is divided into eight current objectives:

0 Develop Rapid Chalrside Dental Diagnostics
0 Develop a Radiographic System to Identify Dental Disease ProgressionI Develop a Managed Dental Care Delivery System
a Compile and Analyze Dental Epidemiiologic Dama
* Address Safety IssuesU. Evaluate New Treatment Techniques, Equipment, and Materials
* Develop a Risk Assessment ProgramU. Develop Advanced Imaging of Pathologic Conditions

IlPZTFCMM
* 44,235 square feet AAALAC-accredited animal colony.

* A comprehensive dental research library, numnerous volumes and journals with direct MEDLINE
access.U . Electon midcroscope capability.

* Extensive computer and data processing faciiltis I
* Direct access to large military populations and 'h Navy's only Recruit Training Center.

"* Direct access to the American Dental Associatioa, ti-aee university denta schools, a large VAI ~hospital, a large Naval Hospital, a major Nava Denta Ceifte, and the headquarters of nearly 50
leading dental organizations.

"* A gas chrmnatograpby microbial ideuification syst.an.U * Numerous other state-of-tle art equipment.
* Direct access to the National Instiute of Dental Research, NatioraZ Library of Medicine, the

Nationial Institute of Standards and Tccbriology, and National Institutes of Health 4LNDRI

Bediesda detachmen).
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Navai Dental Research Institute
Great Lakes, 1L 60088-5259 CO: CAPT. Stephun A. Rails, DC USN
(708) 688-5647 Chief Scientist: Dr. Lloyd Simcnson

FY93 FUNDING DATA (MILUONS S)
A OPRAuTION IN-HOUSE OUT-OF-HOUSE TOTAL
RDT&E:

6.1 ILIR 0.100 NA 0.100
6.1 Other 0.264 0.098 0.362 I
6.2 IED (Navy) 0.000 0.000 0.000
6.2 Other 0.000 0.223 0.223
6.3 0.501 0.111 0.612
Subtotal (S&T) o.S65 0.432 1.297

6.4 0.000 0.000 0.000
6.5 0.000 0.000 0.000
6.6 0.574 0.000 0.574
6.7 0.000 0.000 0.000
Non-DOD 0.000 0.000 0.000

TOTAL RDT&E 1.439 0.432 1.871 I
Procuremnt 0.000 0.000 0.000
Operations & Maintenance 0.000 0.000 0.000I°__ ___ ____o__ o__o __ I o.___oooo __ _ _ _ _ I
Othier 0.000 0.000 0.000
-TOTAL FUNDING 1.439 0.432 1.871

MILIARY CONSTRUCTION LAMILONS S)I

__. ____ -,, PERSONNEL DATA (END OF FISCAL YEAR 1"93) 3
SCIENTISTS & ENGIDNEERS E IRASUP T

TYPE END STRENGTH PHDfiS OTHER & OTHER PEMSONNEL
MILITARY 32 12 1 19 i
CIVILIAN 11 3 3 5
TOTAL 43 1 15 4 - 24

SPACE AND PROPERTJY ________

SPACE si O-USANDS s OF SQ P PROPERlY ACQ`UIS• ON 'COST (MMLLONS $)
LAB 21.264 REAL PROPERTY 0.000
ADMIN 6.001 * NEW CAP1TAL EQULPMlEP 0. 000 I
OTHER 9.318 EQUEPMENT 1.700
•TOTL I36.M3 NW SCIENTIFIC & EN.C EQUEP. . 049

ACRES 0 * Subset of previous category. See Equip./Facih.es Narrative.

NA "Not A. -icab-e

3-361



I DOD IN .HO USE RDT&E ACTJI•TJFS REPORT FY93 Nai y

I N•

II

II
I
I|

- I•
I

rn-



Navy DOD IN-HOUSERDT&E ACTrMT77ES REPORT F793
SI

Naval Explosive Ordnance Disposal Technology Center

Abbreviatcd Functional Chart - Techuical Organizations
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Center
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Department Department Special Security
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Department Department
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DOD IN-HOUSE RDT&E ACTIVIIE REPORT FY93 Nv

Naval Explos~ive Ordnance Disposal Technology CenterIIndian Head, MD 20640-5070 CO: CAPT. J. H. Cocowitch
(301) 743-6811 Supv. Gen Engr. Edward W. Rice

3 ~MISION

* To provide explosive ordnance disposal (EOD) technology and logistics managanent for the joint services
and develop war essential intelligence, equipment and procedures to counter munitions, both U.S. and
forcign as required to support Department of Defense and components and the peacetime security needs offq ~other agencies; as assigned by Commander, Naval Sea Systems Command.

CURRENT VAMPRTANT PROGRAMS

3 ~Navy single service manageenta of joint service technology support; joint service exploratory
development; joint se-vice advanced dcvclopniwt ( acquisition program); joint service engineeringI devewlopmnt MEOD publications); joint service logistics support. (in-service engineering and depot level
maintenance); intelligence and foreign ordnance acquisition; joint service advanced technology

demnstatin;area clearance technology demonstration.

I ~EQUIPYNNTIFACELMTES.
Our complexes and fciolities are unique state-of-tbe-art buildings specifically outfitted for conducting

I I~F eloive ordnance exploitaition in =o~junction with developing ordnance coiinterreasure and render safe
Sprocedures.

Our munitions disassembly complex, completed in FY 92 for ordnance exploitation, contains remotely
operated disassembly equipm~ent which provides a unique munitions exploitation capability. Physical,
chemical, and functional data are documiented by photography, X-ray, and precise measurement3 ~equipment.

Our ordnance coiintcmneasures lab, completed in FY 93, contains 62,250 square fced of floor Space shared
by approximately 100 employees from the Reserch and Development Department and tb'c MunitionsI ~Countermeasures Deparunca.. This structure contains various labs for robotics, electronics, chemaiistr
and toxicology, equipment assemnbly and others. Our Technical Library, which provides immedit
research access to approximately 300,000 ordnance-related publications frim the pre-Revolutionary War
era to the present, andecatabzise access to a wide tange of technical subject mater worddwidk- is also
located in this building.
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E~iJUMNT/FACILIMS (Cont)

Our underwater test facility includes a hyperbaric test chamber capable of simuiating water depths to 3001
fed, with controlled mironrment for 38-130 degrees Fahrenheit for equipment evaluatiov and diver life
support systems devehjpment. The fiility als includes a recompression chiamber to support diver safety.

&-ir miagodtome'y fiility is a test fiwility with a stable- background magnetic field which is maintain for
low-ir'-1 static asnd dynamic magnetic anomaly testing to certil special tools used on magnetically3
sensitive devices.

The explosim' test ranste P, .des ficilities to validate and verify techniques and procedures devloped in
support of Service requixh ns

Our area search test range is a 20-acre tesg facility containing diverse buried ordnance items with
preciady koown oiientatioa, depth and geographic location. Sensors and search systems for rangeU
clearance are tested for effectiveness and reliabilty.

Same of our equipment -e explosive proof metal working equipment; steam-out syste for removal ofI
explosive compositions; closed- circuitry TV and comimunication systems for monitoring and recording
explosive exploration in remote sites; coordinate measurenient machine; chromnatograph; HVAC; overhead

crane; auuomated EOD pubs system; solvent/hannat storage facility; and, range surveillance camera.

340



DOD IN-HOUSE RDT&E ACTIVITIES ROPORT FY93 Navy

I
Naval Explosive Oirdnance Disposal Technology Center

-I Indian Head, MD 20640-5070 CO: CAPT. J. H. Cocowitch
(301) 743-6811 Supv. Gen Engr.: Edward W. Rice

_________•____::FY93 FUNDING DATA(SML ONS S)
:APPROPRIATION IN-HOUSE OUT-OF-HOUSE TOTAL.
RDT&E:

6.1 ILIR 0.000 NA 0,000
6.10M= O.OOA 0.000 0.000
6.2 lED (Navy) 0.000 0.000 0.000
6.2 Other 1.659 2.291 3.950
6.3 0.690 1.600 2.290
Subit (S&T) 2.349 3.891 6.240

6.4 2.090 4.891 6.981
I 6.5 4.540 1.192 5.732

6.6 0.800 0.000 0.800
6.7 0.000 0.000 0.000
Non-DOD 1.330 5.571 6.901

TOTAL RDT&E 11.109 15.545 26.654
Procurement 3.430 3.914 7.344
operations & Maitnauce 5.210 2.974 8.184
Other 1.840 2.313 4.153
TOTAL FUNDING 21.589 24.746 46.335

Mil " ta:- Conatna.coMILITARY:CONSTRUCTfON (MILLIONSS) S.)
Cons (Me IL CON)0. 0

-_ _.... rPERSONNEL DATA (END OF FISCAL YEAR 193)

-ISCW.NIISTS & ENGINNERS TECENICAL SUPPORT]
TVPE END STRENGTH j______S OTHER & OTHER°PERSONELI| MLITARY 62 0 4 58
CIVILIAN' 261 I1 69 1913TOTAL 1 323 1 7324

__-..-_. .SPACE AND PROPERTY
SACE (THOUSANDS OF SQ F 1) PROPERTY ACQUISITION COST (MILLONS S)

* LAB 114.112 REAL PROPERTY 19.984
SADMIN 35.588 * NEW CAPITAL EQUIPMENT I0.8m0

OTHER 113.955 EQUIPMENT 6.457
TOTAL 263.655 NEW SCIE IC & ENG. EQUIP. 0 500

ACRES 173 * Subset ofprevious category. See Equip./Facilities Narrative.

3 NA = Not Applicable
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Naval Headth Research Center

Abbrevbted Functional Chart - Technical :Orwaniumtlons
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"Naval Hlesth Research Center
San Diego, CA 92186-5122 CO: CAPT. Thomas N. Jones
(619) 553-8400 Scientific Dir: Dr. Don Stephen Nice

MISSION__ _ _ _ _

To support fleet operational readiness through research, development, test, and evaluation on the
biomedical, psychological, and physiological aspects of Nav~y and Marine Corps personnel health and
peiforinmace; and to perform such other furnitions or tasks as may be directed by higher authority.

:CURIENT IMIPJRTANT PROGRAMS

The R&D mission at Naval Healt Research Center (NAVHLTHRSCHCEN) address fourI programmatic/functioial areas: (1) Health Sciences and Epidemiology; (2) Medica Information Systems;
(3) Phýsiological Performance and Operational Medicine; and (4) Cognitive Performance and
Psychophysiology. Within these functional programs areas are projects areas, each comprised of one or
mor research efforts.

• Environruntal Extremes
* Occupatioenal Health
* Alartness Managemet Systems
* Work PhysiologyI .Disease Surveillance
* Health Care Policy
* Special OperationsE * Epidemiology
& Health Promotiou
o Modeling of Human= Performance
* Musculoskeletal Injury
a Biological Rhythms
* HIV Studies and Registry
a Model and Forecasting
a Cognitive Eloctrophysiology
* infectiouW %.a
* Psychological StressI.0 Expert Syseins
* Alcohol Rejiabilitation
* Medical Informatics
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- F, OEQUIPMNTACIMS 3
0 Humrtn Pelormaned'Enviroamcntal Physiology Laboratory: A unique facility wiith a capability readily

applied to any miitr platform need in the Fleet. Proximity to the San Diego and West Coast fleed
maximizes tech transfer into the operional forcrs. Capability can PJso be mobile and can set-up ab a
temporary human perforimaue taboratory anywhere in CONUS and OCONUS.

Equipment:
Two environmental chambers; temperature range -20 deg. F to 180 deg. F; humidity 20-85%. Immersion
tank; allows whole-body exposure, with tmperature range of 45 to 110 deg. F. Swim flume; allows
exposure to hot or cold moving waxr at 0 to 4 knots with temperature range of 45 to 90 deg. F.
Ergonmet-y aquipment; Treadmills, cycles, skiing, upper body and swimming. Open-circuit spirometry i
metabolic measurement systems. Muscle strength and endurance computerized measurement systems.
Biomechanics laboratory; Motion, ground reaction forces, EMG, equilibrium. Biochemistry laboratory;
Clinical/hormonal chemistries. Electromyograph laboratory, EMG devices and computerized analysis I
equipment. Body composition laboratory; Anthropometric, hydrodensitometry, dual-energy x-ray
absorptiomnery, whole body water. Infrared Camera system; measures surface skin temperahr. Tube
suit calorimeter; measures six body regions for heat flux. Microclimate cooling systems; gel packs, water, I
air, water/air combined. Cold weather/high altitude human performance lab at Marine Corps Mountain
Warfare Training Center, Bridgeport, CA. Performance assessment Battery (PAB); Computerized
cognitive function tests.

0 Biological Rhythms and Sleep Laboratory - Subjects in an isolation facility within the laboratory can
be pretected from exposure to outside light during sleep recordings. Sustained operations/continuous -
operations (SUSOPS/CONOPS) and cireadian phase shifting studies are also conducted. Laboratory
includes areas for cognitive testing and two sound insulated sleep rooms (one holding up to eight people in
bunks for group studies, and a small room for one or two subjects). Four PAB stations are equipped with I
a variety of performance software linked in a Landtastic network allowing data from all four to be down
loaded to the master unit which is equipped with an optical disk device for data storage. Controlled bright
light administraticn is possible with the combination of a built in light system in the PAB testing room and I
portable light boxes. rhe isolation facility also includes a treadmill for exercising subjects.

Equipment: I
Polysomnography: Three Beckman (SessorMedics) 8 channel polygraphsi; one Nihon Kohden 12 channel
polygraph; one Nicolet Sleep Wake Analyzer- 3 bed, 32 channel EEG system; 14 Medilog 9000 portable
EEG recorders; 1 Medilog 9000 scanrer. Evoked Potentials: I Neuroscan EEG data acquisition and I
analysis system 1 Nicolet Compact Four, portable electrodiapostic syster.t, Activity Monitors: 9
Ambulatory monitoring actigraphs; 10 ambulatory monitoring Version 6.6 actigraphs; 1 actigraph
interface unit with software to download actigraph data to PC. I
Miscellaneous:
I Intoxilyzer breath alcohol analyzer; 2 Criticon Dinarap automatic blood rrmsuw/pulse monitors; 7 386
PCs, one with APX 5200 optical disk drive for data storage; 3 Apollo Light Systuns Bright Lite 3 Boxes.
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Naval 9ealth Research Center
San Diego, CA 92186-5122 CO: CAPT. Thomas N. Jones
(619) 553-8400 Scientific Dir: Dr. Don Stephen Nice

FY93FUNDING DATA (MILLINS S)
A.PROPR•f•.ON IN-HOUSE OXT-OF-HOUSE TOTAL
RDT&E:

6.1 ILIR 0.280 NA 0.280
6.1 Other 0.161 0.060 0.221
6.2 EED (Navy) 0.945 0.758 1.703
6.2 Other 0.206 0.050 0.256
6.3 2.850 1.792 4.642
Subtotal (S&T) 4.442 2.660 7.102
6.4 0.000 0.000 0.000
6.5 0.000 0.000 0.000
6.6 0.410 0.129 0.539
6.7 0.106 0.042 0.148
Non-DOD 0.0 10 0.000 0.0 10ITOTAL RIDT&E 4.968 2.831 7.799

Procurement 0.000 0.000 0.000
Operations & Maintenance 0.300 0.055 0.3 55
Other 0.310 0.325 0.635

ATOTAL FUNDING 5.578 3.211 8.789

_:Mtv[L ARY'CONSTRUCnON(MILUONS$S)
Milita Construction O, 0.000

TERSONNEL DATA (END OFFISCALYEAR 1993)
I" I SCINTI•TS & ENGINEERS I• TR: H 'CAL SUPPORT

________ -,II STRENGTH P OTHER & OTHER PERSONNEL
MILITARY 25 1 1 2 12
CIVILIAN 60 13 26 21

1TO~TAL 1 85 2428 33

_-- _ . - . : SPACE AND PROPERTY::
SPACE (MIOUSANDS QjSQ PT) PR~OPERTY ACQ7 AS MON COST (MILLONS S)
LAB 26,84 REAL PROPE1UY 0.000

SADM[N 12.650 * NEW CAPUMi,• EQUIPMENT 0.000
OiER 1.170 EQUIPMENT 3.676
TGTAL 40.664 * NEW SCIENTIFIC& ENG. EQUIP. 0.983

ACRES 0 Subset of previous category. See Equip./Facilitics Narrtative.

NA = Not Applicable
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Naval Medical Researmh Institute t
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Naval Medical Research Institute
SBethesda, MD 20889-5607 CO: CAPT. Robert G. Walter, DC, USN

(301) 295-0007 Scientific Adv: CAPT. R. Gaugler, MSC, USN

________ _______MISION

I The mission of the Naval Medical Research Institu•, Bethesda, Maryland, as sssigned by the Secretary of
the Navy and the Chief; Btrau of Medicine and Surgery i!.:

To conduct research, development, tests and evaluations to enhance the health, safety, and readiness of
Navy and Mam Corps personnel in the efctive prformance of peacetime and contingency missions,
and to perform such other functions or tasks as may be directed by higher authority.

I The speccfic functions to be accomplished are:

. Provide basic and applied rcs=ch on infectious diseases, tissue transplantation, diving and
hyperbaric medicine, casualty care, and environmental mediciuc; and human factors which are directly
related to military requirements and operational needs.

I ,e Maintain a program of basic biomedical research in areas of military importance to develop
knowledge in anticipation of fuiture problems.

* * Pro-Ade the scientific potential for the application of new biomedical knowledge to operational
pmblen.

I.0 Provide biomedical resea~ch capabilities to support field laboratories, hospitals and other naval
activities in problems beyond their scope.

fo Provide a source of scientific advisors and conzultas readily available to -perational commands.

CURRNT IMIRT-ANT PROGRAMS

. Diving Medicine Program: Inc!udes studies on the safety and mission efficiency of diving equipment
and procedures (especially decompression procedures), the physiology of diving and oxygen toxicity, novel
decompression methods using Hydrogen/Oxygen gas mixtmues, methods to improve diver pcrformance, and
improved treatment of diving medical problems.

* Infectious Disease Program: Includes studies on the development of vaccine, the design and
development of rapid diagn&tic methods, and the collection and analysis of epidemiological infoirmation on

! I1 significan infectious disease th1ts to
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Naval Medical Research Institute

:CURRENT IMPORTANT PROGRAMS (cont.)
operating forces. Diseases studied include malaria, diarrheal diseases, denguc feve,, HnI infection,
hepatitis, and nckettsial diseases. Scientific expertise gained in these studies provide the basis for the
deployment of field rapid diagnostic laboratories such as those deployed during Operations Desert
Shild/Desert Storm and in Somalia. The laboratories werc a major fictor in the early diagnosis and
treatment of disease in our troops, and their consequent rapid return to duty.

* Combat Casualty Care Program: Includes studies on enhancement of wound healing, treatnent and
prevention of septic shock, control of immunological system processes, and methods to control and
augment the formation of new blood cells.

* Environmental Stress/Toxicology Program: Includes studies to evaluate the significance of specific
enviromeital factors unique to Navy operations; and develop standards for exposure to these factors,
and/or methods to improve performancc of personnel required to operate in these environments. Factors
include both hot and cold thermal stress, electromagnetic radiation hazards, and toxicology of numerous
Navy-related chemicals.

* Bone Marrow Transplantation and Immunology Program: Includes studies on improved methods for
typing of transplantation donors, methods for the isolation and controlled growth of blood cell precursor
cells for reconstitution of the hematopoietic system, and the identification of cellular control mechanisms
and development of methods for modulation of immune system activity.

I g•
I
I

I
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.1"NUFMUhACILIIMZS

Buildings:

Complex of 7 buildings (1 off site) ccntammni approximately 160,000 square feet of laboratories, 25,000I square iLet of office space andl 13,000 square faet of storage.

TIe laboratcry includes the following specialized facilities or equipment:

I * Man-rated, Deepd-ive Hyperxbwc Remarh Chamber Complex: A DOD unique diving medical
reserch ch ber capable of reaching simulated depths of 300 meters, with full reseam h quality level
suppoit systems, ard c¢mposed of 5 sepwat, inerconnected chambers, oe with wet-pot capabilit.

e Lup Pimal Hfydrogen Diving Chamber: A DOD unique chamber capable of awcinodating large
animalw nd using Hyv•Mta/Oxygen gas mixtures. Designed for use in the study of novel enqmaticI decompression techniques.

* Emergency Hypel ari Trmtment Chamber: Special chamber designd for treatment of hyperbaricI injuries or other clinical hypcrbaric treatments.

* Scanning Transmission Ejectron Microscope: Stardard research quality instnment approximately 10
~ years old.

SFluorescene Cyton-ters: Three fully capable instruments, two with double laser capability, one with

Striple beam capability.

* Digital Imaging SystemI

II
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Naval MeditJ Research Instittite
Bethesda, MD 20889-5607 CO: CAPT. Robert G. Walter, DC, USN

(301) 295-0007 Scientific Adv: CAPT. R Gaugler. MSC, USN

JIY93 FUJNDING DATA (NM[LONS S)3
AW%'ROPRUTAION IN-HOUSE jOUT-OF-HOUSE "TOTALL
RDT&E:

6.1 mm 0.749 NA 0.749
6.1 Other 4.673 0.936 5.609I
6.2 IED (Nav) 0.000 0.000 0.000
6.2 Other 3.825 2.2 13 6.038
6.3 3.834 32.349 36.183
Subtotal (S&T) 13.081 35.498 48.579

o42,035 2.348 4.383
6.5 0.000 0.000 0.000
6.6 1.301 1.146 2.447
6.7 0.000 0.000 0.000
Norn-DOD 0.078 0.043 0.121

TOTAL IWT&E 16.4"5 39.035 55.50
procuwadn 0.000 0.000 0.000
Opentions & Maintenaxic 0.74.. 0.000 0.745
Other 1.3-t2 2.195 3.577
TOTAL FUNDING 18.622 41.230 59.852

MILIARY CONSTRUCTON (MILUONS $)

_______ PERSONNEL DATA (END OF FISCAL YEAR 1993)
SCTUNTISTS & ENGINEERS TLCJWN1CAL SUP PORT

MILMARY 260 52 16 192

TOTAL 421 83 57 281

_______ SPACE A"D PIROPZKTY -

:SPACE (MMIJANDS OF SQ Vf) PROPERTY ACQ1J11TON COST (MILLONS S)
LAB 161.930 REAL PROPERTY 8.200
ADMN 63.875 * NEW CAPCTAL EQUIPMENT 0.880I
OTHER 0.000 XQUIPMENT 14.676
TOTAL 22&M85 # NEW SCIENTIFIC & ENG. EQUIP. 0.650

AC1VES 7 *Subset of previous categozy. See E4p./Frd-uictis Narrative.

NA =Not Appikable
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Naval Medical Research Unit #2

Atbbrvamted Functionul Chart - Tegh-lniuaI OrMgmizatiomn
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Naval Medical Research Unit # 2DJakarta, Indonesia CO: CAPT. F. Stephen Wignal
011-62-21-421-4454 Exec. Officer: CAPT. Raymond P. Olafsom

i . MISSION

Conduct RDT&E in tropical medicine and infectious disease to maintain and enhance the hea.h, safety,
and readiness of Navy and Marine Corps personnel in the performance of peacetime and contingency
missions in Southeast Asia and other tropical and subtropical regions.

! Z.... RIMNT IMPORTANT PROGRAMS

Evaluation of new antimalarial agents or combinations of traditional antimaLarial agents for the treatment
and prevwtion of malaria in Indonesia.

iDw-!opment of a malaria vaccine test site determining the epidemiology of hepatitis 0 virus infections in
Southeast Asia.

Identification of emerging infoc:c 4,s disease threat agents in Sou sit Asia, including amrs in VietnamIaf -uentel by imembers of the Joir, Task Force for Full Account!%.

Develol-.mont and evaluation of methods for the rapid identification of infectious disease threa agents ,.chI Ias those responsible for febrile diarrhea, sexually transmitted diseases, and AIDS.

N
*
I
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?PUIPMNTfFACELrMIS
Mosquxito breedinig colony for parasite vector transmission and susceptibility studies with malaria and
filariasis. Animal colony used in mosquito bi zeding, parasite studies, and for production of antigens and
antibodies. Virology dept has capability of isolation and identification of hunma viral pathogens and also
of performing serological tests for evidence of vir-al infectons. Microbiology department maintains aIcomprehensive diagosrtic medical inicrobiology capability and in addition has sophisticate equipment and
reagents required for biomiolecular identifcation and characerization of microbial pathogens.
Parasitology dept has de-veloped the first procedure for the growth of filarid worms in vitro. TropicalImedicine department utilizes a u-w,-ble laser flow cytorneter for identification of specific white cell types by
detecting specific epitopes on th,.- white cell surface. NAMRU-2 also maintains a field laboratory in
Jayapura, Irian Jayd vmiuch primarily is used to perfonrmmJalara related laboratory assays and also toIprocess research specineics for shipment to the Jakarta lab. All departments work closely with
counterparts within in' .tian Nhoratories and hospitals.3

The proposed transfer of the B13 intoratory to Naniru-2 Jakarta will give ftis comimand a state-of-the-art
conrtainment flacility that exceeds- all current requirenezi~ts for work with biosafety level 3 pathog=n. This
facility will allow NAMRU-2 persomiel to work safely, both at the lab bench and with experimentalI
animals, with such regionally iunpor' ant a*gents as rickettsia, Japanese b encepalitis virus and hantuann
virus . It will also provide the needed biocantainment fbr proposed field progrums to survey for emerging
diseases in indonesia.

NAMRU-2 maintumn a detachment in Manila, Republic of hePhilippines (scheduled for closure 1Jl
1994) which is capable of detecting FHV specific antibodies, retroviral cultuare, and characterizing whiteIblood cell populations by flow cytometry. Complete bacteriology laboratory facilities exist that could beutilized in future collaborative research in the Republic of the Philippine.
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Naval Medical Research Unit # 2
Jakarta, Indonesia CO CAPT. F. Stephen Wignal
(62)421-4454 Exec. Officer: CAPT. Raymond P. Olafson

t • " 'FY9 F U"g L-N•G DATA (MWI.OtiS )

6.1Sbtl & t 0.358 0.014 0.372
6.2 IED (Navy) 0.000 0.000 0.000

•. 6.3 0.398. 0.000 0.380
subto (s&-T• 1 1.301 0.014 1.315

6.4 0.000 0.000 0.0006.5 0.000 0.000 0.000

6.6 1.636 0.000 1.636
6.7 0.000 0.000 0.000
Non.DOD 0.000 0.000 0.000

TOTAL RDT&E 2.937 0.014 2.951
Procuremt 0.000 0.000 0.000
Operaions & Mantem= c 0.000 0.000 0.000
00= 1.198 0.042 1.240
TOTAL FUNDING 4.135 0.0m 4.191

XMTR IMIIIUC V0 ____ON _ _ _

_______ PERONNEL DlATA (END OF MICAL YEAR 19"3)1M~~~ CENTISIS & NGM~ERS LE M 9 OR
fTlP' E,1D SThENGTH PHD'S OTHER & OTHER PENnL
NILITARY 19 10 1 68

CIVLIN 0612 41 53

3 ~SPACE A"D PROPEWiCi
SPACE CHOUSANDS OF SQ fýt ]PROPERTY ACQUISmON COST (MLMON$ S)

LAB 16.900 qEAL PROPERTY 0.847

ADMWN 10.990 * NEW CAPITAL EQUIPMENT 0.076
OTHER 4.400 EQUIPMENT 2.287

LTOTAL 3.290 * NEW SCIENTIFIC & ENG. EQUIP 0.081

ACRES ~~0 Sulbet o prvious category. See Equip/ff~ffities Namraive.

N4A - Not ApphW.*~A
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Naval Medical Research Unit # 3

Abbreviated Functional Chart - Technical Oi~nizatiorw
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Naval Medical Rcsearth Unit # 3
I Cairo, Egypt CO: CAPT. Richard G. Hibbs

011-20-2-284-1375

£-.MISSION
To conduct research, development, test and evaluation to ahant the health, safety, and readiness of Navy
and Fleet Marine personnel assigned to Southwest Asia and Africa in the perfonnance of peacetme and
contingency missions, and to perform other such functions as may be directed by higher authority-

FUNCTIONS

* Cunduct research programs in infectious diseases (ID) which directly relate to military medical
requirments and operational needs.

* Conduct interactive ID researc ,ith the Navy and other DOD medical R&D laboratories, specificallyI in areas of preventive m•di& L,, epidemiology and tropical medicine.

* Develop and maintain capability to proviae Z) risk aessment information and conduct research and3development tc improve, prevention, diagnosis, and treatment of ID in the Fleet and Fleet Marine Force.

* Maintain a technology base. and scientific and technical expertise in infectious disease and tropical
I medicine to provide advisory assistance when requested.

* Provide or undertake such other appropriate functions as m.y be authorized or directed.

CURRENT .1MRTANT]PROGRAMS.

Continuing assessment of regional infectious diseases of epidemnic potential, and/or likely to hamper

military operations

U * Assessmaet of the efficacy of current drug treatnment regimens to treat schisiosomiasis

* Deternine the range of genetic variability of HIV-1 stains isolated from subjects with a wide spectrum5 for different risk f6ctois for MIV inrnction

De velop a field te site for phase 3 trials of enterotoxigenic E. Coli vaccine and identify the pathogenicI tains of ETEC respon-sible for epidemics of diarrhea! disease in Egyptj
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Naval Medical Research Unit # 3

S- • •CUIRENT MPORTANrPROGRAMS U
* Characterize prokective immn w responses against Group B Maiingoccus 3
* Assess W threat of Hepatitis E infections to deployed U. S. fores in Theater of Operation

* Detennine incidence of Campylobacter rzwns responsible for diarrheal diseases iii deployed forces in I
Eypt

* Continue technology base capability to rapidly identify, formulate control strategies and assess the g.I
threat of high hazard vira disease threats to military operationsj

* Continue tech base capability for identfying and evaluating the threat of arthropod vectors which
transmit minitarily imlol!l dseases J... .. I

The equipmeut and resources at NAMRU-3 make it conpetitive with any major research laboratory in the -
United States.

BIOMEDICAL RESEARCH SCIENCE BUILDING
* 6 story state-of-the-art design completed in 1983
* Clinical and Applied R esch Laboratory. I
* 2,750 Sq Ft P-3 level biohazard containment
* Backup emergency generators and moden ventilation and waste disposal design. R
LIBRARY
"* Heavily used by local scientists/physici'ns
"* Subscription to over 75 scientific journals
"* Houses over 7000 rmerence books
"* Intercts with Library of Medicine (Bethesda) via CD-ROM and computer link through USAID

SNAIL BREEDING LABORATORY
* Produces over I million cercariae per day I
INSECTARY
* Supports colonies of disease vectors such as ticks, mosquitoes and sandflies. 3
ANIMAL FACILITY
* Direced by U.S. Army Veteriarian and enlisted (91T) Veternwy Technician. 3
* State-of-the-Art Barrier Facility for bre•ei inbred mouse barains, rodents, geose, sheep, baboons, de
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I ~PUBLIC WORKS FACIL=I
0 Dirocted by U.S.N. Civil Enginerin~g Corps Otlice
* Engineering: Maintenamc, coastruotion, desigo, transportation (30 vehicles)I* Shops: AlitoxnotAvelectrical, mechanical, sheet metal, carpcntry, paint,. plumbwg

OTHER SUPPORT FACIMiTESL ~* Administration, Finance Supply, Public Works, Phannacy, Medical Equipment Repaie, Safety,
* Occupationial Health Computer and Post Office.

I ~ACCESS TO ABBASSIA FEVER HOSMriAL (1500 BED)
* LAziest MOH1 Inectious Disc=s Hcespital (I1500 beds)
* hamemxiately adjacent to NAMRU-3E *~ NAMRU-3 wards: FUO, Enteric. Feve ind Meningits; Intensive Care Unit.

I-5
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Naval Medical Research Unit # 3
Cairo, Egypt CO: CAPT. Richard G. Hibbs
(202) 284-1381

-Y3 FUNDING DATA (ML ONS ) ________- _

APRmoPATN IN-ROUS.I OUT-OF.ROUSK TOTAL
RDT&E:

6.1 ILIR 0.000 NA 0.000
6.1 Other 0.811 0.000 0.811 I
6.2 IED (Nay) 0.000 0.000 0.000
6.2 Other 0.953 0.000 0.953
6.3 0.460 0,000 0.460
Subtota (S&1) 2.2U 0.000 .224

6.4 0.000 0.000 0.000
6.5 0.181 0.248 0.429
6.6 3.133 0.038 3.171
6.7 0.000 0.000 0.000
Non-DOD 0.829 0.000 0.829

TOTAL RDT&E 6,367 0.286 6.653
Pi-urc1 mt 0.000 0.000 0.000
Operatons & Maintenanc 0.649 0.000 0.649
Other 0.151 0.000 0.151
TOTAL FUNDING 7.167 0.286 7.4S3

MILITARYCONSTRUCTION .... • ONS$)
M"tar, Cotntm-n ,,ILCON) 1 0.000

_______ 'PERSONNEL DATA: (ENDOYF ISCAL YEAR 1993) _ _ _ _

SQEfl'S & ENGINME*Z SEII'ICAL SUPPORT

MILIARY 33 94 20

CIVIIAN 218 29 54 135
TOTAL 251 38 ft ISS

______ _____ SPACE AND PRIOPERTY.

~?AC(W~USAIE$OF SQ ME PROPAt1IT ACQUISMrON COST (iIJIONS $
LAB 68.244 REAL PROPERTY 10.600
ADMIN 9.058 * NEW CAPITAL EQUIPMENT 0.000
OThER 71.330 EQUIPMENT 5.763
TOTAL 148.632 * NEW SCIENTIFIC & ENG, EQUI?. 0.075
ACR•S 4 Subset of prmm, caegory. S-- E:p./Facififies Naraive.

NA - Not Appliceblc 5
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Navy Personnel Research and Development Center

Abbreviated Fnctions! Chart, - Technical OuMnatonsI

I

Personxel 1 1
Reseexch and
Development

Center

anpow Personnel Ig Organizational
,Systemse ] Systems Research Systems

i
l |

I• I I
I I I Jl I" I I I I I I I I I I I I • I I I' i•N



DOD IN-tlOUSE PIDT&E A CflVITIES RFPORT TY93 NXvy

Navy Persounel Research and Development CenterE San DIego, CA 92151-7250 CO: CAPT. J. D. McAfee
(619) 553-7812 Technical Dir: Mr. Murray W. Rowe

B: MSSION

NPRDC sorvc as the Navy's principal research laboratory for Manpcwor, Personnel and Training (MH)
technology developiwat. In this capacity, we maintain and enhance fleet readiness through the.
development of state-of-the-art technology solutions to significant operational problems in: Workforce
Management; Persaonl Testing; Person/Job Assignnmets; Classroom and Afloat Training; Orgaaizational
SProductivity

CIE NT:P URTANT PROGRAMS

Workforce Management-We are coaducting a comprehensive program designed to improve Navy's ability
to manage its persoael resources (collcedively referred to a 'the force") and its $21 billion personnel
budget. The products of these efforts arn suites of integrated, computer-based modes, databases andsyst• with the following capabilities:
s sTes abilityo he thl e•lwg of alternative policics on the force by mathematically simulating force

dyamuics subject to the tmst policies.
* Rapid colledtion and dispLayg of witmrxatio from many sources about force characteristics in easily
understood graphic and tabular forms.
* DevlopmeAt of monthly nmantig pirmns subject to numerous budgetary and end-strength constraints.I Involves statistically forecastixg all nwothly losses and gains to the force at several levels of d•tail,

Separate eff'rts within our program P.ldmas Elrdlisud and Officer Workforce Managmnmmt. One
illustrotive sub-project iil our program is concentrating on the developnment of an ira Enlisted
StreqAgh Plamning Systun (ESPS.) When complete, this system will provide consistet, syutematic
accounting of all force cransaactions ( s and losses) for daily monitoring by Navy planners, will use
these data to update frorecasts of future gains and losses, will reevaluate accession plans in light of the
latest iformatioa, and will generale, on deand, a ievised strength plan and the cowt associated with the
plan. The integruted overight, forecasting and plan genciation capabilities offered by ESPS will
siguificantly improve Navy's ability to anticpate budgetary problems, to formulate effective corrective3 pesonnl policies, and to avoid drastic policy actions (e.g. freezing accessions and/or frezing
advancements) havin des ieecscitefre

Personnel Testing-Wc are engaged in a broad progrum supporting technology advancements in all aspects
of pmranel testing in the military, including recruit selection testing, job classification testing and
perfnrmance rusremnnt. A central focus of our program is tlh development mnd validation of theStechology underlying computer adaptive testing. As DOD Executive Agent, the Navy has developed a
awoputer adaptive vrion of the Armed Services Vocational Aptitude Battery, known as CAT-ASVAB,
which is in operational tesi and evaluation (OT&E) at wv&ral nationwide Military Entrance Prccssiwg

SSatticms (MEPS.) OT&E results to ,ate arm positive. Howevex, univemal acceptnce of the t•c',e1-.•e '

Mu re fiHowing R&D issues be reslved: -thedelom tofaDkbae aau SrnK fo
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Na Personnel Research and D~evelopment Center

themcbt t wtchhardware/software diffe~rences (e.g. computer sperd or visual appearance o rpis
affect applicaat performa&=. --the determnation whether computerized test batteries predict differentially
across demographic subgroups. -the determinaiion whether qualification rates of demographic subS. cupsI
art differentally impcte by introducing niew test-.

Our program is addressing these issues in the specific context of CAT-AS VAB and in the broader contextI
of computer adaptive testing in general.

Person/Job Assignments-We ara conduacting a multi-faceted program with the objective of increassing the3
d&etiers ability to make infonined and accurate decisions when assigning sailors to now jobs upon
completion of their tow-s and to enable each detailer to service a larger constituency. Our efforts are
focussed in 3 areas:I

0 Developing the technology to optzimally match lists of rotating sailors to lists of available jobs in
accordance with prioritized Navy policies regarding cost of relocating the saiors, meeting sailors' locationUpreferences-, reuse of skcills, etc. This effort is the most mature componenit of our Person/Job Assignment
Program. Tle technology has been successfully developed and embedded in a newly operational systan
named Computer-Enhanced Weailing and Distribution (CEDAD.)

* Developing the technology to asses assignment policy tradeoffs. TL- goal is to provide Navy with the
capability to quanitify the tradeoffs between competing assignment policies that have conflicting objectivesU
(e.g. mazximnize priority job fills while miniizing PCS costs.) This capability will enable the Navy to set
realistic, executable poliies, by quantifying the degree of policy complianc that is achievable given

* Designing the Future Generation Detaier Decision Support System (FGDDSS). The goal is to exploit
emerging computer and telecommunications technologies to design the detailing support system of the
future. Given declining resources, future support system-, must permit grater detailer productivity whil
preserving high quality service to the individual sailor and allowinig the sailor to continue to participate in
the detailing process. It is envisioned that the F(3DDSS will pentut worldwide, round-the-clo*k d"-lin
access to real-time assignmenit support systems amd thiat detailers will have sophisticated multitasking
software for acesing the large volumes of personnel and po~licy data they need while working with eacha

Classroom and Afloat Training-We are conducting a training and education renearch prugram that
incorporates advanced instructional and computer-baed traning technologies to cre.ate new and better
ways to teach complex warfightiug skldls. Developing a Naval force of highly trained and skilled persownel
ready to meet the challenges of operatig in hostile environments is a very expesive and constant
responsibility. The goal of this program is to reduce tic excessive costs associated with initial skillI
truining as well as those that ane inicurred as a function of the constant need to refresh highly perishable but
infrequently practiced job skills. The development of highly effective and effcient training systenis
becomes increasingly important as the dollars to sustain personnel readiness decline. Several efforts
conducted within our program in recen years proved so successful durnug the prototype demonstration
phase that they madle the transition through rapid ptutotypinig to production and currenty provide the
inera teahig straeg for unpotant Navy warfightu!g conmmnities.
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CURRE NT IMPORTANT1 PROGRAMS (Cont.)
The Interactive Multisensor Analysis Trainer (IMAT) is an example of an R.&D program that transitionrd

Sdirectly to production. The IM AT integrates two advanced technologies (instructional methodology and
computer-based graphics systems) and creates a foar-dimensional visual and dynamic environment. The
IMAT is currently designed to support the very complex, multi-domain operawr and tactician task-
performted in UMnersea Warfare. The system uses real-world models, &a-bases wd algorithms to
acicurately generate representations of real world occinss, threat submari•' propulsion systms, sensor
arrays, and systen displays. The ability to manipulate the variables within thwat cvironment in a visual
field provides the student with a dynamic cause and efct demonstrafion of the important interative
variables. The trainer can create a full range of visual simulations suitable to apprentice through master
training by controlling the complexity and variability of the visual scene. Instructors who previously reliod I

I on teaching these complox relationships to high school graduates by using oquafions and academic
descriptions can now let the student "see" the hal interamcions that previously existed only in scientific
notation. The trainer, which was originally developed and tested in the. aviation undersea warfire
community, will transition to the surface and subsurface undersea warfare conmuxnities to support beth
officer and enlisted training. The application of this technology created a training system that can truly
corsolidat,, the development of very costly training that previously required indiVidualizled development forg every operator and tactician course in the Navy.

Organizational Productivity-We have a long history of investigating and developing organizational
solutions to meet Navy goals. Productivity of individuals, combat forces and management organizations is
critically important at any time, but the current climate of budget reduction and downsizing makes it
imperative that technical innovations be identified and applied to Navy functions. The product- of these5 efforts provide a number of important benefits both to Navvy planners and to Fleet sailors Lhat make. their
jobs easier and faster to perform.

* A currmt focus of our program is to improve the way in which students are scheduled to attend Navy
schools, in order to minimize the number of empty school seats, time awaiting instruction (AI) upon arrival
at the school and time awaiting transfer (AT) after training is completed. (The Al and AT times for 1992
wor estimated to be more than 1.51 nillion man-days.) The scope of this problem is enornous. Tne
Navy operates over 400 schools in different locations that conduct over 35,000 classes every year.
Approximately 350,000 students attend one or more of these classes each year. About 80% of these
students are Navy members. The other students are from the other services, reserves, civilians and foreign
nationals.

The technical approach being taken is to attempt to adapt the technology developed by American Airlines
for rescrving seats on their flights. Being profit-oriented, the Airlines objective was to maximize their
yield. The Navy's objective of minimizing empty school seats is directly parallel. Transitioning this
technology from commercial industry would allow Navy to lenefit from leveraging American Airlines'
investment in developing and testing this technology. The technical challenge we face is in adapting the
technology to a system in which "reservations" are not currently centrally managed.
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___ ___ __ ___ ___ __ __--

-. EQUI1PMMNT/FACIRme -__

The Cteitr occupies appraimiately 95,01W squanm feet of space in conveed World War H1 barracks
buildings. Much of this is configured t.ý accommodate the social science and mnathntuical analysis tasks
perfonied on nuerocmuters and minicomputers. The facilities include upgraded electrical capability Iaud air conditioning of the nost equipment-intensi-v rooms. In addition, there are two fiti'ties which
co min computer rooms ulth raised flooring ccutral air conditioning, mad upgradd electical power.
These are: Manpower and Personnel Reseaich Computing Facility (MAPCOM): This is a 2,000 squaIc
foot I•BM 4381 mairatame computer faciliky used to develop, process, and maintain statistical and
forecasting •stems; very lIr, complex personnel and training databases, and large software systemi
apphiaticxds. Training Research Computing Facility (TRCF): This is a 1,600 square foot Sun Systems
facility, operating under the UNIX operating system. It provides network (internal and external) services,
"data analysis software, text processing support, graphics/vidoo image processing softwar, and electronicmail/news services. The data analysis, text processing, and graphics/video image processing softwaxe isspecialized and, in some case, custom written for NPRDC applications. Some of the TRCF services
rcquired modifications to the UNIX operating system kernel, ne=ssitating an NPRDC ourcc license for

the UDIX opo-rating sygtm.
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DOD IN-HOUSE RDT&E ACTIVITWS REPORT FY93 Na"y

Navy Personnel Research and Development Center
San Diego, CA 92151-7250 CO: CAPT. ). D. McAfee
(619) 553-7812 Techiucal Dir: Mr. Mu-ray W. Rowe

FY93 FUNDMG DATA (MLLONS $)
AI"ROP.JUATION IN-HOUSE OU.-O-HOUSE 1'MTALRDT&2:4FOTO-OS 

A

6.1 ILIR 0.2)6 NA 0.216
6.1 O=c- 0.055 0.023 0.078
6.2 2D (Navy) 0.150 0.050 0 200
6.2 Udher 2.610 1.197 3.807
6.3 4.637 4.731 9.368
sa65 (S&T) 7.669 6.001 13.669

Sil6.,4 0.000 0.000 0.0m,3|6.5 0.503 0.477 0.980

6.6 0.439 0.707 1.146
6.7 0.824 0.462 1.286
-Non-DOD 0._0 0.000 0.000

TOTAL IROT&E 9.43. 7.647 17.091
PMc it 0.000 0.360 0.360
Opc'radioas& Maaneiat 7.918 4.265 12.183
Uoat 0.102 0.112 0.214
TOTAL FIJNDINy 17.L4M 12.394 29.&M

!A~r• CONSS1UCRMON (MMUONS $)

3 _______ fPERSONNEL DATIA (END) OF MSCAL YEAR 1993)
STJENWT1IS & RNG NiR5 TECHNICAL SUP~PORT1?

TYn FAND 8flENGfIM PRO' O1XER & OTHER PRSC N. X-SIRLITARY 17 o 5 12
CIVILIAN 225 I 53 107 65

_ _AI 242 :3112 771

* . .. _.. . _-_ -_ .s ~ • _. ..... o~ ... .

SPACE AND PROP;RTV
SPAMJ (1MOUSAND ~ OFS RiOPIM~~ ACQu~Som ON (osr iION S) 4

* LAB 64.000 RErALPIROJPERTY - ~ 1.n47
ADMEN 27.000 *NEW CAPITAL EQUIPMENY ,64
OTHER 4.456 IEQU&MENT i1.579
TOTAL 9&.456 NEW SCIENTIFW! & ENG. EQUIPX 0,~676

__ACRES _ __ -. . _3 " V-, ofp,, gor_= See p.i$./rhi.•i•,t v.. j
NA - Not ApplbLe
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Naval Research Laboratory
Washington, DC 20375-5320 CO: CAPT. Paul G. Gaffney
(202) 767-2541 Mir of Research: Timothy P. Coffey

5 MISSION

I ~Operate the Navy's full spectrum corporate laboratory to conduct a broadly b~ased multidisciplinary
program of scientific res rcmi and advanced technological development directed toward mantmie
applications of new and unproved materials, techniques, eqluipmeirt, systens- and ocean, atmuospheric, and

space sciences andl related technologies. In fulfllment of this mission, the Naval Riescarch Laboratory:

* rlrutates and conducts scientific research of a basic and long-range nature in scientific areas of special
interest to the Navy.I,~- ?4nducts exploratory and advanced 'wchnological development deriving from or appropriate to the
scientific program areas.

* Within aroas of tlmologicai expetise, de-velops prototype systems applicable to specific projects.

* Performs scientific research and development for other naval canmu-nds and, where specifically
qualified for other agencies of the Department of Defense and, i defense-related efforts, for other
Govenmment anie.

* Upon request flrom appropriate naval commnands, assuvmes responsibility as the Navy's priucipal R&DI ~activity in areas of unique piofessions: competence.

5 *0 Serves as the principal activity for thwe Navy and its contractors in providig accuraex calibration, test,
evaluation and refhrenc standards services on acoustic transducers and materials.

3 0* Serves as the lead Navy activity for mapping, charting, and geodesy (MC&G) research and
U developmenmt for the Defense Mapping Agetacy.

* LEADERSHI-P AREAS: NRL, the Navy's single, integrated corporate laboratory, provides the Navy with
5 ~~a broad foundation of in-house experis from scientific throupl advanced development ctivity. speo-ific

leadership responsibilities and exprotise are maintained in the following areas:
0 Primary in-house restarch for the physical, engineering, space, arid envwronmental scienct-;s.

anticipated Navy needs.

* Broad nwiltdisciplinary support to the Naval Warfare Centeis.

* Spac a:nd space systems technology, development, and support.
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Naval Research Laboratoiry

Current Important Programis3

"* Advanced ECM and decoys for Navy EW systems.
"* Radars for cowztormng &e, low cros-soction sea-sk-immer threat.
"* Fiber optic tecimology.I
"* Biainolecular technology.
"* Multisensor spac survesillance.3
"* Tactical receive equipment.
"* DL- Space Pro&ra Science ExperimentICLEMENTINE.

P-3 AIRCRAFT:
NRL m~antains five uniquely configured P-3 aircraft for research use. The aircraft are based at the NRL
FliHt Support Detachment, NAS Patuxent River, MD.

MASSIVELY PARALLEL COMPUTATION FACILITY:
This facility featuxes a 16K node Thinking Machines CM-200 and a 256-node Thinking Machines CM-S.
The CM-5 is in a very large memory, (high performance 32 Gbytes, >4 0 OFlop) coafiguration, permitting
advanced resewAri in coniputAbtioal fluid dynamics, meteorology, oceanography and odhe "physics-based"
modeling not otherwise feaasble, The ~Icility has~ 100 Gigabytes of secondazy storage and 4.5 Terabytes of
tertiary storage. Extenisive graiplics axd visualization facilities ame also available.

CENTRAL TARGŽEi SIMULATION FACILITY:
Tli. C`TS &icl-y is a high pcr-forma~cP,, hiardwamrein-the-loop simulator used for real-tiime test and
evaluation of clecLtrac wariitre systen~s and tcwlmwixu. for counterig the rmisile thirAu to the Navy.3

ISOLATION ME 4SLM~M1FNr CI-lAMBER. FACILITY:
The ýsokbx~o Mcasurcrent Ckambei Facilizy provides a capabiliy 9br wmeuring antenna-to-antenn
rndualion coupling characteriA-1cs fian 2.0 to 40P' Gf-k, CvnftauraUtio and siz of th fality andspeia
handling cquipmnv aibw far wxcommodation of portions of au-iin-mi havin~g antonmas mountod in the
samic. ptiftiov as &voe, of operatiow- aurcraft, Ite facility is alW- capable for niaLdw accurate,
neasusuerilis of the m~dar cros sectim Off WAz~~ objects.

ANECIJOIC TANK FACILITY:
Pw~rdes arcuratt calibiation, =et, and evaluatiocnwmasurmencns of ur~ierwater acoustic devices and
relat-d meaterials under ocea &aupcratu and hy*osutec prmtsuz conditions. The facility consists of two
iindepnnty operated, waicr-filled, therma-lly insublatd steel tanks: A777L v~liich is 2.5 mn in diameter and

7J.6 m i ngth, arA AkVfi,,hich is 3.3min dianeftermid 11. 1 min in Igth.

3-70I



DOD 9IN-HO US ERDT&E ACTIVITES REPORT FY93 Navy

EQUIPMENT1FACIUfTS (C~nt.)

U MASS SPECT7ROMETRY FACILITY:
Prinsipal research instrumenits include: Finnian TSQ-70 triple quadrupole mass spectrometer equipped
with particle bombardment, electrospray, theral desorption, electron ionization and chemical ionizationI ~capabilities. Ion trapping experiments arc conducted on a superconducting magnet Fourier transform mass
spectrameter equipped with an Extrel Odyssey data systesm. Ions =r usually formed by laser desorption' ~(with a variety of lasers). Ions can be trapped and studied by activation or reactionis with neutrls. A
hybrid instrumen consisting of coniventional magnetic/electrostatic sectors and quadrupoles (VG/Fisons
ZAB 2FQ) for use in the study of ion properties. Two time-of-flight maiss sptometders. (using MALDI)
for studies of large molecules; one of these instrnumets is equipped to zstudy ion-swrface collisions.
Conventional gas cbroniatograpb/ mass spectrmieters include a quadrupole based system (Hewlett-
Packard 5988) and an ion trap based system (Finnigan ITS-40). An additional ion trap system (Varian
Saturn III) is bcing used in the developmrent of membranc intrc~duction tochniques for water analysis.

FIRE RESEARCH PLATFORM (MOBILE, ALL):U EX-US.S Shadwell (LSD 15) has an overall length of 457 ft and a beamr of 72 ft. As a test bed, the ship
contains owe pressure zone to study smoke maznagement, including a collective protection system that has
bme created on all levels forward of frame 35. Selected ship systems that are imporiant to fire protection
and damage ecoutrol have been reactivated, such as vzntilation, electrical power, fluid distributivon, fire
imains, fire Wimps, and internal commnunications.

I GAMB3LE 11 FACILITY:
Produces high-voltage (3 MV), high-curret (> I MA), short (< 100 us) pulses of criewg of either positive
or negative polwrty

I NANDELECTRONICS PROCESSING FACILITY:
Th1w NPF kmaint~ains a tool base of =tte-of-the-ait processing equipment. There is a strong emphasis on
cotaputer-aided design and lithography utilizing an c-beam- lithoqahy system with a 10-nanometer spot3 ~size. To transfer patterns of these dimenions into a variety of mectal, =emioonductcr or Ansulator materials,
two reactie ion etchers arm used. Ultra-violet and deep ultra-violet photolithogrzqphic equipmenit is
availabl. Ultra-clean oxidation mnd poiysilicon deposition furnaces are used to cemate high purity, lowI de~&fect fitais. Low presure chemical vapor dp.~osition is also available for silicon oxide and nitride filmis.
A number of differen metal filmns can be deposited with high vacutun evaporation and sputtering
equipment. A cmrplete bonding and packagii% capability exists widiin the NFF for all types of device
mounting.

~ MOLECULAR BEAM EPITAXY (l\61W) OF 111-V SEMICONDUCT7ORS:
Thre MBE reactors ame dedicated to the growth of fIH-V sanuccoaductirs and ame eqwippod to perform in-
situ RHEED wad quadrupole mn= spectrmc~opy. Substiute temperat res are measurod with infraired

~~ trazisms'sion specurocopy. All systams bavo separate swmplo preparation and introduction chambers. Two
surface science chwnbrers tha mit, in-vacwo transfer of itaxial layers. are available for grwhstudies,
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In the rst, an angle-resolved electron spectrameter is used to detiuiine the structure and cbenical iWaty
of epitaxi• laye rs ad buried interfaces. In the sococd a scanning tunneling microscope and atomic ,brce
micro are anp)r',-A to detcrie surface morphology and growth mode. 5
LARGE ACOUSTIC TANK:
The Large Acstmic Tank is a core research capability for in-waer sructural acoustics stdie. The steel I
cylindrical tank is 55 fetd in diamnter. 50 feet deep, and contains 800,000 gallons of deionizod water. Th
en=ir tank is vibration and tempmrature isolated. This unique laboratory is also instrw ned with precise
measurement systes, which include large workpe in.water robotic scanneis capable of g r=atn
nearfield acoustic holography radiation and scaittmog databases.

MARK M OFrICAL INTERFEROMETER
The Mark M] Optical Intiefemnter is tha in= advanced MiiceLso intzfti "etei operaing m the world
today. It combins light from pairs of tolckopes spaced over baselines from 3 to 31 in. The, visible light
from thee tlescopes is combined in a cetral optics laboratory, where noteeenc frviges wre detected
and tracled. Tw fixity can determine stellar positiow with an accuracy as fine as 10 milliarc-socos, U
more than 50 tinws bet than normal ground based teescopes (and bette than the Hubble Spae
Telescope). 3
THERMAL HIGH-VACUUM CHAMBERS:
TVr= tt chamb-rs compriso an caiomnectal testin complex d•ignd to crea and maintain high-
vacuum and/or thermal conditiens. The complex is completely self-coinain but does require utilties
inputs and an adequate supply of liqui ad gasws nitrogen. The facility inludes a chamber room,
machinery room, and a 26,000-gal liquid nitrogen storage facility. he counplex may be controlled
automatically or maually.,
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Naval Research Laboratory

I Washingtor, DC 20375-5320 CO: CAPT. Paul G. Gaffiiey
(202) 767-2541 Dir of Res=ch: Timothy P. Coffey

_________!::: :-i:FY93 FUNDING DATA (MM1L.ONS$) S)-_ _

AROPRIAiON ' -" "INHOUSE. ' OUt..OF-HOUSE TOTAL
RDT&E:

6.1 ILIR 0.000 NA 0.000
6.1 Other 105.939 9.212 115.151
6.2 IED (Navy) 0.169 0.000 0.169
6.2 Other 76.083 79.189 155.272
6.3 94.539 141.809 236.348
Subtow (S&T) 276.730 230.210 506.940

6.4 15.747 23.621 39.368
6.5 21.670 32.506 54.176
6.6 1.637 4.911 6.548

6.7 4.719 14.156 18.875UNon-DOD 8.286 24.857 33.143
TOTALRDT&E 32.789 330.261 659.050
rouremt 9.164 82.475 91.639
OlfOns & Maintcm= 18.268 7.829 26.097
Other 23,820 10.190 34.010
TOTAL FUNDING 380.041 4.30.755 810,796

_______ M[UTARY CONSTRUCTION (MMLLOS S)

Milita Constnictioii (MLCOn) 0.000

. _ PERSONNEL.DATA(END:OF FISCALYA '9.3)
j SCIENTISTh & I1GINEERS, TXCHNICAL SUPPORT

Im'E 'E... ST-F.NTa FHD,'s OTHER "& OTHER PXASONMNL
MILITARY 185 8 17 160
CIVILIAN 3,721 922 1,085 1,714

STOTAL 3,9e6 930 1,102 1,,874~~~~I I__ ____

_--_-."__.______. " SFACE AND: PROPERTy_____
.SPACVE (TUKOUSANDS OF SQ Mr PROERT ACQUIflON COST (AWLIAONS S)
LAB 3,255.174 REAL PROPERTY 212,695
ADMJN 248.056 * NEW CAPITAL EQUIPMENT 0.000
OTHER 390.360 EQUI•IMENT 339.D
TOTAL 3,893.590 * NEW SCIENTIFIC & ENG. EQUIP. 28.419

ACM 612 . Subset of previous category. Se Eqitip./Facilities Narrative.

5NA Not Applicable
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Naval Submarine Medical Research Laboratory

Abbreviated Functionol Chart.- 'Aethnic4AOmsa~inflton

Submnafinp.Twe R ecalU
Reseach Labortoy

Vision Submarine Bioenginecering,
Department Systems- Dept. Depranient

Vasud So=a Auditoiy Sona [uwrn Rwcml
Tatical Diplays Hearng Conscivtion Subnwinn Nhicum
Streas & Vsuial perfonnance Otoacoustic Eimsaions sub-i4,na 'imuifiig3
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Naval Submarine Medicid Research LaboratoryI Groton, CT 06349-5900 'CO: CAPT. P.K. Weathersby, MSC, U
(203) 449-3263 Executive ORf: Cdr M.D. Curley, MSC, USN

Provide timely, high quality Research and Devcloprmen ko the Submarine force to cnanmce auditory andI visualW sonar operator perfornlance, submariner healt and physical standards, closed environmnt
atmosphee riconitoriug submarine escape and rescue, and hcz~rms conservation both in air and uznde. the

CUIRWEN IMII'RTANT PIRO(WrAM

Medicril prublenis associated with pressurized submarine rescue, roftuctou ot atrition rates forU ~ ~submariners by beftte screning; improved performance on auditory, djgia, and vibual soars;
physiological performance effects of altered submarine atmospbmw;s hearing mam-ation; nutritionI ~aboard subnurine; evoked to acoustic emissions; tactical displays.

Sonar Display Enhancements - including development of heAdsets, analog and digital signal processingI ~ ~techalqus, to maximize the inellfigent, officimit use of Lrawls visual wad auditory uystems.

Submarine Escape and Rescue - dex eloping decision guidelines for survivors based upon physiological,
engzineering and operational fiwtors, and providing guidance to opetational- cotyr=&ndrs im establishingI ~procedures and equipment for escapemad rescue.

I Submarinc Clinical Issues - reiducing the loss of talente personnel by insttuting data-based decisions on
Submarine Disq-uals/ Waivers for conditions of kidney Stnsand asthma.

Hearing Consowatiaui - developing guidelines for diver safe exposure limits to underwater noise from tools
and sconars; exploring the use of evok~ed otoacoustic arnissionw to detect the early stager, of hearing loss.

STactical Displays - providing ways to enhance operator pefformance by applying our knowledge of the
huma sensory Systems, specifically uinag color, symibology, highlightin cues, orienation, and default
presoitatioa,~s

I ~Psychiatric Screening of all enlisted and officer submarine candidates undergaing tizainig at Basic Enlisted
Submarine School and Submarine offices Basic Course.

Submarine Atmospheres - develop, makintain data base of submitrine atmosphere conistitucets fromi varied
data sources, answver such health questions as arise fromn data, and recmnmed better submarineatmospheric nmnitoring and control.
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- - -_ EQUTPMENTI/FACIL1TIES

Laboratory facilities for use of up-to-date equipment nod instruments to perform basic and applied
research. Facilities include two-tan rated 300 and 150 PSGI hyperbaric chambers. Complete exercise
physiology lab; instruaentation shop; ,wcnical library; graphic arts and photography shop. Anechoic
chambers; psychoacoustical lab. operational sonar simulation labs; ass n pctroneters, gas
chromatgrah.

* Multi-man, dual lock hypor me chamber that has been catified as an audionxetric tst Ecility. Ibls
quiet chamber is essential to electro-acwastic and psycho-acoustic research on the dovelopnmot of haring
conervation stadards for diving operations. This test chamber also has the capacity to be ltRod to
perfbrm hypobaric operations.

* A larg reverberation room that is used for submarine habitability studies. Up to t mn= may be
housed within the room while being exposed to woise conditiota. This faciiity is currently dedicated to the
esablshmeit of azoustic habitability standards for submarines and surface vessels using powerful low
frequency sonar.

• A large anechoic chamter that is used for sWes of the car in free-field conditions. This facility is
used to make control measurements of tho characterises of the ear in order to develop mcocdi of the ema
for spatial localization and synthesized localized three dimensional sounds (virtual reality). 'Iis facility is
also requited to explore the feasibility of free-field listecirg techniaues for sonar operator displays.

* Experimental vision/perception Laboratom y which includes photrn c/spectroriadiometrc/optical
beach equipmdt. No othme DOD laboratory has developed a research thrust aimed at analyzing the visual
display characteristics of sonar reception most compatible with the human operator.

d0 A specialized oomputer automated psychoacousties laboratory for experiments on sonar opaor
peribonance. ThiMs facility may be uscd to tfst four mnx at a time using advanced son target presoitation
t~chkniqui s.

• A sonar simulation ficility also used for advanced studies of active and passive sonar opemtor
perfronnanc using "real II or simulated sonar contacts.

* NSMRL has additional specialized laboraiory facilitics, i.e., biocheniistry, gas chrorratography, iass 5
SPOCtroMctly, pwraoa hue ,ldV, M--- 4.-iiis whllewaqa u iqu w. £NoDD t scta

Wa that they arc dedicate to the spacialized operational problems of submarine envirom= and crew
headth and safet considerations.

3i
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Naval Submarine Medical Research Laboratory
*Groton, CT 06349-5900 CO: CAPT. P.K. Weathersby, MSC

(203) 449-3263 Executive Offc: Cdr M.D. Curley, MSC

FY93 FUNDING:DATA (MUJONS$) _ ____-

APPROPRIATION :IN-HOUSE OUTO*F-HOUSE TOTAL
RDT&E:

6.1 ILIR 0.000 NA 0.000
6.1Otber 0.116 0.000 0.116
6.2 R (Navy) 0.124 0.000 0.124
6.2 Other 0.000 0.145 0.145
6.3 0.654 0.161 0,815
Subtotal (S&T) 0.894 0.306 1.200

6.4 1.080 0.063 1.143
6.5 0.016 0.000 0.016
6.6 1.358 0.392 1.750
67 0.000 0.000 0.000
Non-DOD 0.102 0.000 0.102

TOTAL RDT&E 3.450 0.761 4.211
PMoc=reCit 0.000 0.000 0.000
Operations & Maintenance 0.412 0.475 0.887
Other 0.297 0.053 0.350
TOTAL FUNDING 4.159 1.289 J 5448

MILITARY CONSTRUCTION (MIIONS S)

PERSONNEL DATA (END OF FISCAL YEAR 1993) -

1 SCIENTISTS & NGINEERS TECIINICAL SUPORT
TYPEg END STRENGTH P"'.0 OTrIER & OTRER PERSONNEL
MILrrARY 28 9 0 19
CIVILIAN 47 9 15 23
TOTAL 7518 15 42

SSPACE AND PROPERTY ""_"_
"SPACE (I, OUSA4DS OF SQ M"" PROPERTY ACQUISITION COST (MiLLIONSS)
LAB 46.183 REAL PROPERTY 0.000
ADMIN 10.537 * NEW CAPITAL EQUIPMENT 0.000
OTHER 4.962 EQUIPMENT 4.147U TOTAL 61.682 * NEW SCIENTIFIC & ENG. EQUIP. 0.238

ACRES 0 * Sube of pivious category. See Equip.oiFacilities Narrative.

3 NA = Not Applicable

3-77



Navy DOD IN-HO USE RDT&E, AC77Y177ES REPORT f,793

Naval Surface Warfare Center
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Naval Surface Warfare Center
Arlington, VA 22242-5160 CO: RADM E. S. McGinley, HI
(703) 602-0632 Technical Dir. Dr. Ira Blatstein

- MISSION

Operate the Navys Wal sp"ctrum RDT&E, engineering and fleet support center for ship hull, miechanial
and electrical systetns, surface ship combat systems, coastal warfatre systuns, and other offensive and
defirmive systems associated with surace waxtar.

_____ ____ CbAWi.fl IMPORTANTr PROGRAMIS

Propulsion niauu~icy sybans aud cUmpotcAs= test, evaluation and in-sersice engineering. Hull,
uiec&EncW ndxloticl (Mxymauxflv wy nsystinnaz4a components test and evaluatioin and

in-srvie e&=1ý M&F, actciJn~hhcqsyszia nd ompmtstwtandevaluation and mn-
service amjncnorng. Hull and dcci inadiacry systemis conipneni test and evaluation and in-serviot.
engin00V*n. Surfiice warfare modeling and analysLcu Ship vulnerability and swvivability. Swiihec and
undewsc-a vehice hul numanchnry, pnopuhsors and equipmcnt. ?bafoimi systems intcguiw AEGIS combat
syslem. Ship self defense - including the self defese test. ship. Cruiie weapon systeas - Tomahawk and
Hakrpoon. Gun wcaqo sydtaua. Standard missile. Continuous prmessirg of cmnposite propellants (an
international coopxnative R&Dý aqcermet. to develop processing). Ordauace envirtwnenal R&D of
cwed~ecs processing teclmogies. Gws- piopulsion R&D for the Navy's Elecflrothennal Chemical (ErT-C)
gun and Ran8e Lhn zt Near-Tcrni (RENT) pxngmira. Tri-service RDT&E, engineering,
x'aaufhctutig, and fleet support for canQdges, caitridge and propellact actuated &~vicc, and aircrew

=pctap propulsion swcwsr. RDT&E for Navy and Marine Corps Mine Cowntena'a res (MOM)
icun:distributc-d cxposhtes technulogy, &-4onstxAtiwcladvanced coamiennamsure systan, suft zone

az4shalowwatr MM. un ta an yst~mi replacentant progra. M4K 15 Phalarx close-in
v'npocsystnm ovehaui project. MKt 45 gun er~teening projec. 76mmn MX 75 programn aWl ife cycle
suppoit. SLQ-32 eledctroic coiia;s~ sysksns. Miniatreiicromniaitun- electronic rwair.
Precis inegrate navigati(Ai wystems (HNS) ISFAJALS/IX)P. AN/SYQ-13 navigation systems. Trident.g#01U_ BALL A ll Iistk rw a -SLM) trgedngV. Uianmannd Aerial Vehicle (UAIV), Ship-soWf

syw~st'ns. AEGISia Lnadw. Seacsimu frLS& i 1. Mun ammnitic:. sinencs. Cahemclands biological.
* EfWs systemns. EI Vrtial af-uch Syian QmiL). Gun ammuvt,.NI-ptio ilncines. W hemical aSW systems.a

cxa.Ship/aiiborne riwc CM~ combatsy.wsau imcgzuimou. Diving and Iifr support. Special warflwt.
Amphidbious wafhre.
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Naval SurAce Warfare Center

DDabigren Site:
Wind tunnel ccnplex with capability to MACH 18. 25 inile Potanac River range for testing guns,
aammunitiom, and integrated shipboard sensors. Disk pack facility for SULM fire cctrol systems and
targeting. SLBM retargeting facility. Product assurance and simulation facilities ior sudace ship combat
systems. AEGIS coiputer facility. Magnetic silencipg facility. Ocean and harbor ranges. 1.75 million
gallon hydroballistic tank. Mine tauk and sensor facilities for testing mines and underwater system, U
cwxplosives mW warheads. Matmrials research facilitics. Chcmical/biological defense laboratory. Nuclear
Seffcts facility. Gcocral purpose laboratories. Compartmeecd laboratory.

Dahlgren Coastal Systems Station:
Expeditionary Warr modeling and simulation. Mn and mine counrmeanu equipment wn
systems. Spcializtd mine warfare transducers and active/passive sonar modeling for MCM. Special
Warfare mission equipment. Ocean simulation to 2,250' depth. Diving and Life Support systems
dmilopucat and test. Gas Analysis. Fle divi* aupport complex. Gulf test rango. Magnetic target
detection and classification range. Mine exploitaticn complex. Pier space. Boats, heliport crmnplex with U
zquipment. Gulf test range.

Crane:
Ove(iwAter radio freqitency (RF) test range. Swuvcillanc radar overhaul facility. Special equipnment and
computers for rticroe ics technology. Elec,#on linear acc•lerator. Mate-Tals analysis
instrummlation. State-of-the-art CAD/CAE modeling and simulation tools and automated t=st equipment
which accommodate any range of circuit card technology. Thick film circuit card manufacturing
laboratory.5

Carderock Philadelphia Site:
Full-scale IFMP (SSN-21) steam propulsion land based test site. Full-scale LSD.41 diesel propulsion
land based test site. Full-scale DDG-51 gas turbine land based test sitt. Full-scale electric U
drive/machiuery module land based test site. Full-scale gear meterology and calibration lab. Full-scale
air compressor test site. Full-sWale submrine life support test site. Fullscale submarine generator test
site. Full-scale submaine ship service generator test site. Fire, pollution, marine equipment lab. Full- U
scale conveyor and elevator test complex. Full-wale suhuarine mast beading test facility. Full-scale
submarine periscope/antetna test sites. Full scale submarine buoy communicatio test site. Chemistry
and metallurgy lab. Full-scale gravimetric flow calibration lab. Test oprations_ AnalysLu sM control!I
center. Full-scale steam prcpulsion testing complex.

Carderock Divson - Patuxent River MD: Speci trials unit; surface effects test ship.

Carderock Division - Memphis TN: Large Cavitation Channel (LCC).

Carderock Bethesda Site:
Siunudation, planning and analysis research Center. Explosives t•st pond. Data and image processing
7ystem. David Taylor model basin complex. Maneuvering and seakeeping basin. Rotating arm basin.
Radio CUtrolled model facility. Circulating water channaol. 24-inch and 36-inch cavitation channe••s
Dynamiic cont-ol system simulator. 140-foot towing basin. Hydrodynamic/hydroacm-tic technical center.

r tanks. Stmctural evaluation lab. Wind tunnels.
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*Carderock Aninapolis Site: E U N N/AIrU

Fire research and air contaminwatou facilty. Machiney systenis si1eicmg lab. Acousicds materiAls lab.
Magnetic fiolds lab. Low observabie materials lab. Advanced electrical machhizngi. Tevzolm~ogyad
developoinerfa cility, Submarine fluid dynamics facility. Elextric power tech lub. MWtallie zntrWziaisrad

processingfiwicilty. Marine composites lab. Marine coatrngsrn~d corrosion contol fciýi'ty. Marine

irblogy lab. Deep ocea pressure sunulation facility. Shipboard envirunmcaital prwomcwis LWcility.

~Carderock Diviion - Portsmouth VA site: Shock tnais insturumetation.

I ~ ~Caiderock Divsion - Dayview ID site: Acoustic reseaxw kah mn

* ~~Carderock Division - Santa Cruz CA site: Acousfic rag~e Bxacily, radar in~agizr fac~itLy.

Cardertick Divis;an - biecrion WA site: Carr inlet test facility.

E ~Carderock Division - Ketcdiikan AV. Aite: Southeas Alawk-A bu--Mty.

Carderock Division - Pawua City FL: Lauren & Athcaia research /si symtens.

Carderock Divisican - Czrse Canaveral IT Resex-ch Ves~e! H~ayes.

Carderock Division - Norfolk VA: Crmb~aint craft icngkw-,g ddazbmQit.

Indlia Head:I continucu4 pT~Ocesinsg facifity. Composite Ciiseconiponant OveibraidIng facility. synthesis had sCAle-up
fiakixcs foi all types of -jwrgefic materials. Test facilitios. Surface wvariare enginerin facility.U ~ ~Elctrostiic Dischare (ESD) facility,

Thurt Hiueneme Divisior, Pirt!&icneemw, CA: Surfac Warfatre EKgin~ering Fa'-ility.

3 ~ ~Port Iluenme Division, San Bitgo, CA: liutgrated (onibat Syd=tens Test iFacifity (ICSTF).

Yore Huaenuew Diviion, Dam Ned~, VA-. Softw-=r progmai generation and life-,'cle maiatmmmn~
Laboratories.
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Naval Surface Warfam Ceuter
Arlington, VA 22242-5160 CO: RADM E. S. McGinley, II
4(703) 602-0632 Techrzical Dir.: Dr. Ira Blatstein

.. FY9 F. UNDING DATA (MILLIONS S)
"AFPOPRIATION IN-ROUSt,..E .•_u_ :0 ___--TOTAL

RDT&E:
6. JL MU 6.045 NA 6.045
6.1 Otlwr 9.366 3.175 12.541 I
6.2 TED (Navy) 2.215 0.759 2.974
6.2 Other 110.714 98.899 209.613
6.3 45.206 36.130 81.336
Silbtotal (S&T) 173.546 138.963 312.509

6.4 298.070 179.805 477.825 01
6.5 93.541 51.070 144.611
6.6 24.321 30.567 54.888S6.7 69.331 M .007 104.338

Non-DOD 0,000 0.000 0.000

TOTAL RDT&E 658.759 435A12 1,094.171 U
Procwcment 804.712 341.743 1,146.455
Opaatfious & hM6auna " 471.761 227.900 699.661
Othe'r74.171 119.914 394.085
TOTAL UNDING__ 2,209.403 .. 124.9 1 3,334.372

________ MlJTARY CONSTRUCION (MJLUONSý m)
FMffit~r Ctinstracdoa (MBZON) 36.050

• : .,, .. FEISn I~qM L DATA (END OF ICAIL YEA 1"35)

S-=KMTS& ENGiNEERS TECU_ ICAL SUPPORT
-TYPE IND STRIENGTH PHD'S O~THER & 0I2HM PERSONnEL3

__:_____: SPACE AND PROPERTY
SPACZ (THOUSANDS OF SQ 1) 'PROPERTY ACQUISMION COST (MUIONS 5)
LAB 7,192.034 REAL PROPERTY 1,158.803
ADMIN 1,654.553 * NEW CAPITAL EQUIPMENT I 36.331
OTHER 17,217.182 EQUIPMENT 1,091.621
TOTAL 26,063.769 * NEW SCIENTIFIC & ENG. EQUIP. 45.621 z,
ACRES T 72,664 Subset of previxs category. See Equip.,lFCties Narrative.

NA Not Afplicablc
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Napy DOD IN-HOUSE RDT&E ACFIVIŽ7ES REPORT FY93 I
Naval Unde, es Warfare Center

j ~Abb)-ratedoFunctional Chart - Tachniaic OrganizationsI

Naval
Undersea Warfare

Newport Division Keyport Division I
Newport, RI Keyport, WA

"'Submarine Surface Lightweight
Combat Systems Anti-Submarine Torpedo Group I

Directorate Wawfare
Directorate C t

....Combat Syst

Electromagnetic Evaluation _

Systems Department
Department Weapons

r Systems Test
Engineering and Combat Systems Group

Technical Analysis
Services jDepartment Heavyweight

Department Torpedo Group

Submarine ..
Warfare Arctic
Systems Submarine

Directorate I.Aboratory
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DOD IN-HOUZE RDT&E ACTIVITIES REPORT FY93 Navy

Naval Undersea Warfare Center
* Newport, RI 02841-1708 CO: RADM Scott L. Sears

(401) 841-6769 Technical Dir.: Earle L. Messere

. . .. ::: ::- : . . .M LS$ION ..

Operate the Navy's ful-spetrum RDT&E, criginecrig, and fleet support center for submarines,
autonomous undewmater systems, and offensive and defensive weapon systni associated with undersea

* warfire.

CUKRENT 'M[lORTANT PROGRAMS

SUBMARINE COMBAT SYSTEMS: Combat Control System Improvement Pwgram (CCS MK1/2),
AN/BSY-2/BQG-5 Subamaine Combat System, AN/BSY-1 Combaw. Control, TRIDENT Defensive
Weapons Systems, TRIDENT Defiisive Weapons System, 'RIDENT Mission Support, New Attatc
Submarine Program, Submarine Combat Systems, SSN-21 Combat System Development.

SUBMARINE SENSORS: AN/BQQ-5 Submarine Sortar, Periscopes, Submarine Electrunic Warfare
Systems, Submarine Antannas, Elchtro-Optic/Fiber Optic Sensors, Sonar Advanced Development,

SSubmarine Ancillary Sonar Systems.

SUBMARINE WEAPONS & LAUNCHERS: Torpdo MK 48 ADCAP, TOMAHAWK Cruw Missile
Submarine Launcehd, Mobile ASW Target MK 30, Submarine Weapon Storage and Launch, EMATr
Target, Torpedo MK 50, Torpedo MK 46, Countermeasures, Unique Mines.

SUBMARINE COMMUNICATIONS: Navy EHF SATCOM Program, EM Communications Systems,
Shipboard Interior Communicaions Systems.

COMBAT SYSTEMS: Surface Combat Systems, CV-ASW Module, Combat Systems Common,
Missiles, ASW Teating.

SURFACE SHIP SONAR: AN/SLQ-25A Program, AN/SQQ-89 Basic, Surface Ship ASW Advanced
Development (SSASWAD), Surfiwe Ship Aowustic Analysis Canter (SSAAC), Surface Ship Torpedo
Deden• (SSTD).

T&EIRANGES: Atlantic Undersea Test & Evaluation (AUTEC), Scuthern California ASW TrainingI Range (SOAR), Barstur Upgrade, Australian Underwater Tracking Range, Deep Water R&D Range,
Portable Trackidg System, Range Technology Program, Ranges, Mobile Sea Range.

NAVIGATION: Dead Reckoning Navigatio, Submarine Inertial Navigaion, Surface Inm-t-d
Navigarioi.

UNDERSEA WARFARE SCIENCE AND TECHNOLOGY: Undersea Vehicle Guidance and Control;UUndmen Vehicle Hlydrodynamics, .uieting and Propulsion; Acoustic iud Torpedo Counte-masures,
Unmanned Undersea Vehiclei Weo _and Small Doice L.ache; Subi.,ariw. Combat Tactical Control.
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Naval Undersea Warfare Center

CURRENT M•- ORTA -T PROGRAMS (Cont.) ___.

UNDERSEA WARFAR•E MODELING AND ANALYSIS: S&T Requitiments Aniysis, New Program
Requirements Developmet, Cost and Operational Effniveness Analywis (COEA) for Acquisiton
Programs, Early Operational Assessment, Fleet Employment Gauidelines and Tactical Dcsmion Aids,
Intelligence Data Assessment, Submarine and Undersea Warfit Synthetic Environments.

OTHER. Arctic Submarine Lab, Mines, Surveillance, Other USW.

U
NUWC Division, Newport, RI:

Acoustic Test Facility; Advanced and Scientific and Enginmring Computatiowd Center; Advanced
Subnmrine Launcher Facility; Advancod Undew•ater Vehiole Quiet Propulsion Research and Development
Facility; Advanced Undmewater Vehicles Laboratory; Combat Systems Technology Lahoraory; Combat
Coutrol Systems Laboratory; lategrated Warflre Analysis Laboratory; Missile Simulation, Development,
and Test Facility- Propulsion Test Facility; SSN 688 Vertical Launch System Missile Tube Test Facility;
Superconducting Electromagnetic Thruster and Seawater Magnetohydrodynmics Test Facility; Transicat
Flow Loop Facility; Weapons Analysis Facility; Littoral Undersea Test Facility Complex; Test and
Evaluation Analysis Labonatory.

NUWC Detachment New Loudon, CT:
Acoustic Display Research Facility; Hybrid Microiwi'uit Design and Fabrication Facility; Integrated
Transducer Design Facility; Land-Based Integratcd •i. t Site; Man-Machine Sonar Test Bed; Periscopei
Research and Development Test Facility; Quiet Water Tunnel Experimental Facility; Submarine Antenna
Over-Water Arec Facility; Tow-Al Array Complex.

NUWC Detachment Dodge Poai, (I Dodge Pond Acoustic Measurement Facility.

NUWC Detachment Andros Island, Bahamas:
Atlantic Undersea Test and Evaluation Canter (AUTEC); R/V NUWC Ranger.

~ NTUWC Detacment Seneca Lake, NY:
Seneca Lake Acouswc Measurement Facility; Submarine Antenna Test Range (Fishers Island. NY);
Submersible Sensor Test Platform (Fisher's Island, NY).
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.... .. QUNMENTFACJI ES(Coa).

NUWC Division Keyport WA:
SUndersea Weapons Repair and lint: c Dei, Umder Weapon Evaluation Facility (UWEF),

Torpedo Explosie Operating Co.nplex, Torpedo Storage agpzines, Hardware Eavirmnental Test
Facility, Target Mk 30 ad Range Trackng Pinger IMA's, Shipboard Electroic Sytems Evaluation
Facilities, Combat Systeas Faclities, Transduc=r Automated Tst Facility, Weapon Acceance and
Operabional Test Facility, Un&-rwater Noise Analysis Facilit,, Lighit ndustrial Support Facility, Industrial
Waste Troatment Facility, Ha'rdoik Waste Treatment, Storage, and Disposal Facility, Otto Fuel II

* Rldamation Plant, Lithium Decontamination Facility, Recycling Facility, Hyperbaric Charber,
Automated Material Handling Facility, Naval Undersea Muem, Navy Mine Depot, Range Craft, NUWC
Northwest Ranges, Rang Display & Information Ceuta

NUWC Det&dcmet Ilawai:
Hawaiian Island Underwater Range, Postoperational Analysis Critique a=d Exercise Rcview Facility, CV-

* ASW Module Laboratory, Target and Range Tracking Pira IMA's.

NUWC Detachdmet San Diego, CA:
Arctic Submarine Laboratory, San Clemeate island Underwater Range, Target and Range Tr.•clkn Pinger
IMAs.

I

I

I
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Naval ULU'jrsea Warfare Center
Newport, ?I 02841-1708 CO: RADM Scowt L. Ses
(401) 841-6769 Tecrnical Dir.: Earle. L. Messere

_______ FY93 FUNDING DATA (MU"GJ~NS $)
________________ _ w-HUSE____*____-N I 10TAL

RD&E: :
6.1 ILIR 2.621 NA 2.621
6.1Other 0.537 0 404 0.941
6.2 EED (Navy) 0.377 0.001 0.978
6.2 Other 30.276 34 .96 65.172
6.3 11.177 12.302 23.479
Subtotal (S&T) 45.497 93.091

6.4 62.892 75 .79 138.681)
6.5 75.781 55.753 131.534
6.6 11.875 35.2g1 47.156

6.7 13.652 i•4.417 28.069
Non-DOD 0.000 0.(.M0 0.000

TOTAL RDT&E 209.688 22&M2 43..530 I
Prourement 254.896 26 4.22 519.018
Operations & Maintenance 173.790 94.153 267.943
O0w 53.382 38.633 92.015
TOTAL FUNDING 691.756 62i.75-0 J ,317.506

MilITfARY CONSRUMfON ________ $_ __

""-RSONNEL DATA (•RN• Oi• FISCAL YEAR 1993)

--- 1 II £' SflT2,. NGEM1RS TRUI~C CAL SUMROT
MILITARY 367 0 25 342 1
CIVLAN ? 7,112 143 3,133 3,836
TOTAL,479 , !4 3,15 4,178

S*'ACT AM,) PROPMTM____

SPACE (momm%0,WOFSQ r&) P'(WR1T ArQ(tPSMON COSTf (MILLONS 3.)
LAB I 3,407.71)5 RRAL PROPEfrily 241.459
ADMIN 243.3w * Mw CAPrrp EQUIPMwNT 12.404
OT-.. 2,476.36•-. xQ1JPMENr 994.652
TOTAL 6,127.5731 _ NEW SCIENTIFIC & ENG. EQUIP. 60508

AC1RS 3,3k S ao pievious calegaiy. Soc Eqiuip./Facilities Narrative.

NA - Not AIpI Ie
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Annstrong Laboratory

S....Abbreviated Fumetional Chart - T~chnical Orga~ztioms

Armstrong I
Laboratoiy,

Aerospace Crew Systems Humn Occupational
Medicine Directorate Resources &

Directorate Directorate Environmental
Health

Directorate i

'I
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~ DOD IN-HOUSE RD&E, ACTIVITES'REPORT FY93 Air Force

ArMstmng Laboratory
Sar, Antonio, TX 78235-5118 Commander: DT• Miy Welch
(210) 536-3966 CliefScientist: Dr. Georga C. Molu-

S .......... MISSION

Advance and apply technology to provide the Air Force with superior aqnbilitics in the areas of human
resources, crew systems, aerospace medicinc, and occupationalmeniironmtal health thlough migration
execution of research, devalopnint, and operational support. Provide continuous pr•duct and procws
improvement to enhance: crew p.o•tection a',id peribforance; tmting and logistics; and fobr managemet,
health and safety.

.CZUENT -MATA14T. PROGRAMS

The resources of the Armsuwg Laboratory arm organiwd into five ineated "truss" which bridg
specifi research prog•aus and projects. Technical tbi•-t areas are: crew systems integration; force
readincws-human resource; -force readin=ss-awrospae mnwhcac; crev protectitn; and enviromuuait
protwtion. The Amwuog Laboratory is also hos to "Tri-Service Rcwarch Centers" in toxicolopy and
dir d caewy, created in accordance with the Pieject Reliance inifiative for DoD laboratory
consolidation.

___ _EQ_ _PM WINTMiAC1-X4'1

1TWe ArmsitaVn Laboratory conducts RDT&E at Wright-Paftteson AFBS, OH, Brvxoks APIB, TX, aud
Wifliams AFB, AZ, but mot of the equipnm)t and facilities are located at Wrigiht.-Pauersai and Brooks
Air Force bases. Equipment and fcliies include: two hunian cetrifuges for acceleration and spatial
disorientazion rmearch; a cardiac cath ation suite for crdioloqy research and aeroamedicalI evaluatiocs; anochoic chambers for study of bound and noise; "virtual worlds" for systems and training
research; inhalation toxicology chambers; a directed ergy facility for research of biceffiects of laers and
RF radiation; a facility for controlled study of group dynamics and teamwork in simulated air operations; a

STEMPFEST 3ecure facility with simuiators for EW reearch and training; ani a facility for using recruits
as test subjects in RDT&E of computer automated training and force maunagamt tools.

II

I
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Air Fo-we DOD IN-HOUSE, tDT&E ACTIVI1:E5 RFEPORT Fil93

Armstroug Laboratory
San Antonio, TX 78235-5113 Conumander: Dr. Billy Welch
(210) 536-3966 Chief Scientist: Dr. George C. Mohr

.:FY93 FUNDING DPATA (MILIWONS $) _

A~PI•OJAT1O.N 1N-HOUSE .. TY-OF-BOUSE 'TOTAL
RiDT&E:

6.1 1LIR 0.500 NA 0.500
6. 1 Oticr 2.400 3.200 5.600
6.2 IED (Naiy) NA NA NA
6.2 Other 24.000 59.200 83.200
6.1 0.700 52.100 52.800
Subtotal ("0&7) 27.6W 114.500 142.100

6.4 0.000 15.900 15.900
6.5 0.000 12.200 12.200
6.6 0.000 0.00 0.000
6.7 0.000 0.000 00.00
Non-DOD 0.00.. 3.900 3.900

TOTAL RDT&E 27.600 146.SOW 174.100
Pocmmmilew 0.000 0.000 0.000
Opatioa & w 0000 0.000 0.000

I II
othCI 0.200 23.&00 24.00

' FTA UNDING 27.8M) 170.3W0

.A .LI:O ARY CON S'IUCTION TMIOUONS S)
Mfitr Construction 2M[LCON) 0.000

'PERSONL 2. * 1 C(ENDPOF TSCAL IVAR 19093) .

TOTEN., 89S.000TSNEW &ENGT IJCRS T&EQ ICJ *L SU.[O3 T~~1VL1AN 1 12 16 2

MAILMrR 528 71 1.62 295

TOTAL j 1,067 j- 195 mi

I

U inI I * m

_______ S]PACE~ AND PROPERfl __ _

10 'CfUCOtUSAN OF SQ: Fr)- ACUIINCS M"N S)

[LAB 718.000 RAL4 PROPERTY 9.0
ADNMIN 32.000 *NEW CAPITAL EQUIPMENT 3.0001

ThEfR 149.0Q0 EQUIPMENT 61.533
TOTA 899.000 ~ 'NEW SCIENTFIC & ENG. EQUIP. 3.113

94 ~ % ubxet of pnm-ous categoxy. -Sm Eqip.ffacilities iNarraive.

NA - Not Ajppfziable
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Air Force DOD IN-HOUSE RDT&E ACRhiM2TES REPORT 17I"93

Arnold Engineeriag Developucnt Center

- Abbr*Y"4ted FuusrtonaI Chart - TecLairid (0inizkUons

Arnold
Engineering I
Development

Center

"Test Aerospace Propulsion Technology
Operations Flight Directorate Directorate I
Directorate Dynanics

Test.
Directorate __
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DOD) IN- HOUS.E RDT&E ACTIVITES REPJORT FY93 Air Force

Arnold ELgineering Development Center
SArnold A-B, TN 37389-5W00 Commander: Colonel Lawrence P. Graviss

(% 15) 454-3000 Chief Scientist: Dr. Dowdd C. Daniel

MSSION.
I ~ ~Test aircaft missile, and space systamr and subsystems at the flight conditions they will experisncc during;

a nussio• Conduct a research and technology program to do-welop advanced testing teckociucs and
eao and to support the d-velopment of new test facilities. Support DoD, othelr Comumemsnt

iagcies, private sector companies, and foreign military sales.

•: :-i •: :: .•"-::.-CUR1RENT ;IMPORTANT• "RGR

The mast significatzr paogrmxn supported by AEDC in FY 93 am:
* V-22fighterandF-ll19 engI , F/A-18 fghla
* Thcater Missile Defense
a F-15E fghtr

S 0 Seek Eagle
* B-1 BomberIr Classifid rjo

I.....•3,, , EAC111ITES _____-"-

5 lllded are wind tmunels with sections to 16 ft. and speeds iro m subsonic to Mach 20; twuine waive utmi
cellsmwich provide simul"a to Macti 3; rocket test cells, the largest ratoZ at .5 miltion lbs. .hust a•
altitude; dust and snow erosion filitis; a bird impact ftilty; and two cap-ive trajtpory systems. -InkeIfixilities have supperted development and qualification of most major roame~l, mizsilc, and spa.
sytems since 1954. This testing complements expensive and oficn hazardous flight testi&g, zMd rzssies
that system deficiancies are found eady, savimg time and resoures in the ove-.vi develop At, acquhion,
and depioymm process.
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Air Force DOD IN-HOUSE RDT&E ACTIVITIES REPORT FY93

Arnold lEugiinering Development Center
Arnold AFM, TN 37389-5000 Commander: Colonel Lawrence P. Graviss
(615) 454-1000 Chief Scientist: Dr. Donald C. Daniel

- -.FV93 FUNDING DATA (MILLIONS S)
P'&~A~tON IN.HO USE OIJTOF-IIOUSETTA

RDT&E:
6.1 MIR. 0.000 NA 0.000
6.1 Other 0.029 0.083 0.112

6.2 IED (Navy) NA NA NA
6.2 Other 0.205 0.584 0.789
6.3 - 0.aix. 1.396 1.886

2ubtotal (S&T) j 0.724 2.063 2.787
6.4 0.000 0.000 0.000
6.5 9.196 34.330 43.526 I
6.6 170.060 5.114 175.174
6.7 0.000 0.000 0.000
Non-DOD 1.615 4.596 6.211

TOTAL RDT&E 181.95 46.103 227.698
Procuremid 0.634 1.826 2.460
Operaons & Maintnancc 2.653 7.551 10.204
Other 20.361 33.320 53.681
TOTAL FUNDING 205.24M 88.800 294.043 .

i' -TARY-CONSTU ON (M UiLI S S)
[1MilisZConstruction (MILCON) 0. 544:J

":PESONNU. DATA (END OF FISCAL Y_ 'R 1- 3) M)
1 ~SCUINTIIS & ENGINIZRS UCHNICAL SUPPOWf

I'M _ :ENIDSTRENGTH PHIDS OTHER. & OTHER PE~RSONNEL
TWumiwR 134 0 44. 90
CIVILIAN 204 4 62 138

1TOTAL I S.3 4 106 228

II

SPACE~ AN" PROPERTY
'SPACK CMOM&NDSOF? SQ FI) PROPERTY ACQUISMTON COST (AMILONS S)
LAB 1,614.697 REAL PROPEITY J,2659.5c2
ADMIN 370.161 * NEW CAPITAL EQUIPMEFNT 127.888
(MIEBR 684.564 EQUIPMXNT 225.803

TOMAL 2,669-422 NEW SCIE-NTIFC & ENG. EQU JIP.4.505
ACIRES 39,081 2Subse4t of previous categoIy. See Equip./Fiities Nanitive.

NA = Not Applicable I
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Air Force DOD IN-HOUSE RDT&E ACTIVITIES REPORT FY93

Development Test Center

Development
Test Center 1

3246th Staff 3200th -
Test Wing Directorates Support 1

-__ _Wing
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I ~DOD IN-HOUSE RDT&F, AC77VI2ESRFI'ORT JFY93 Air Force

Devdopment Test Center
I E&li AFB3, FL 32542-5498 Commiander: BG Stewart E. Cranston
-(904) 882-3931 Executive Dir. Dr. I. Daniel Stewart

IMIO
Througi integrate maniagonent of reseawh development, test, acquisition and support we advace amd
use ftodmojog to acquire- and sustain superior b-.st~ns in paitieiihipwvith our customters and suppliers.
Weprfr Woat nbuus product adpoesirvmnt trughoutthe life cycle. As an hitegral part of

I sustainability.

....... CURRENT IMPORTANT PROGRAMS

The- followUng are some Of the 'ore important programs on which AFDTC is working:

* AMXtAAM*
He1Ifre
Chicken Little*I JoiUL Stars
Seek Eagle
F-15E TEWSI ~Sewsr Fuse Weapons
jTIDS
JDAM*
isow.I ASRAA
Various Ale epn

Navy & ArForce JitPorm
SArmy & Air Force Joint Programn



Air Force DOD IN-HlOUSE RDT&E ACMW!7ES REPORT FY93

- EQUIPMMENI7FACUITEES -I

Fquipmcnt and faezlitics include: climnatic testing facility; simulation facilities, gun test facihity; secuiity
s;ystems test f~efihty; damage potential sled track; time-space-position instrumentation facilitivs; tclcnetry
syst=m facilities; data handling faiilities; marine operations facilities; photographic Lab~rataiy; weather
charaztcrization hiciliti; Land ttest ranges; Gulf water test areas; laser ranging/trac.;g &,-Ities;
freuewncyr'ontrol and analysis ficilities; electro-optical systems fiwilities (Ig~owd anda:irborne); and

aircraft mA~intenance (test asiociated) hicilities.

al
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I DOD IN-HOQ USE RDT&E AC7YVTJFTRESIPORT FY93 Air Force

Dovdopment Test Center
' Eg.- AFB, FL 32542-5498 Conxnandcr BG Stewart E. Craxiston

&(A4) 882-3931 Executive Dir.: Dr. J. Daniel Stewart

• FY93 FUNDING DATA(MILoNS $)S
M~tkwOPRAK!flow IN-HOUSE OUT-OF-IIOISE TOTAL
PRDT&.'B:

6.1 ILIR 0.000 NA 0.000
6.Other 0,000 0.000 0.000
6.2 LiED (Navy) NA NA NA
6.2 Other 0.000 0.000 0.000
6.3 0.000 0.000 0000
Subtotal (S&T) 0.000 0.000 0.0w0

6.4 0,00j 0.000 0.00
6.5 24,381 33.892 58173
6.6 153.505 45.490 198.995
6.7 0.000 3.504 3.304
Non-DOD 0.000 0.000 0000

T'OTAL RDT&E 177.886 82.886 260.772
Procuwmcnt 0.000 0.000 0,000
Opcunuior & Maintena•we 13.9/77 0,000 13.977
Oiler- 81.600 12.150 9130
TOTAL FITNUING 273.40 95.036 368A4"

SL ltr$Coustruatloc XMIA2ON) [OSR M NO &OS2 i.678

I - PERSONNEL DATA (END OF FISCAL YEAR 1993)
I~rmlul' MSJN&1 1 EERS_ nLCaNCAL SUFPORT

TYPyE END STRENGTH PfD'S OthER & MUMiMUEM PrERSONNML
MILITARY p 1,672 2 275 1,395
CJILIA14 1,980 7 832 ),141
TOTAL 3,652 9 1,107 2436

I -SPACE AND PROPERTY
"IMN O SQ rl) fltOIRUTY ACQUMMnON COST (MMLIONS S)

1,756.320 REAL PROPERTY 383.601
ADMIN n 820.255 * NEW CAPITAL EQUIPMENT 0.000
GIOTAL 8,6V4.930 E _QUIPMENT 492.338
,•TAL 24 261." *NEW SCIENTIFIC & ENG. EQUIP. 0.000
ACRES 462,770 * Subset of previaes category. Ie =Equip./Facgities Nanltive.

3NA Not -Aplicable
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Air Force DOD IN-HOUSE RDT&E ACT!VI TIES REPORT FY93

Flight Test Center

S. •..!.ii"::: :. :" -i-:..- Abbravted :Fuiuctiond.ChI•r - Teriusica. O~la i:allons I

Flight Test
Center

6500 Air Staff 6510 Test
Base Wing Directorate Wing

[j"TstSupport &m° opmfions

[ Groups

'ret Pilot
School

4a
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I DOD IN-HO US ERDT&EA.Cnju1,TIES REPCRT fiY93 Air Force

Flight Ttst Centcr
Edwards AFB, CA 93 524- 1000 Commander: BG Richard L. Engel
(805) 277-3837 Executive. Dir.: Mr. Richard L. Hildebrand

The Air Force Mlight TWs Cwiorz (AFVC C is cbarged with supporting the Air Forcc Materiel Comm~and
* ~(AFMC) nuission 4y ovductiug and rupportirig testing of both mauned and umnanned aerospace ivehicles.

TIla mission involves not only all aspect of testing of air vehicles, but inciude's the flight evauation andI rncoveicy of research vehicles, development testng of acrodyeanic decelenAtomi, and the operation of the
Air Force Test Pilot School, To supp-ml this, testing the AWT-1C operates and manages tie F~waids Flight
Test Rango and the Utah Tcst &wud Training iRaWg. The Center operatts a fledt of test bed aircraft for
early development and dmek out of nmw avionics and Advance Range fnstrunienttiou Aircraft (ARIA)
worldwide in support of a varicty of space and missile test-. The center supports and participates in test
and evanatioa pwoenims far the Air Force, other Departnmnt of Defense activities, othe government
agencies, as well as for contractors and foreign SOVcrnments.

I ~The fbllowing are so=e of the cunent important programts on which the AFFTC is working. B-2
dcvalopmait AC.-130U giinship qua~lfiation and test and ovaluation prognur C-17 tranaportI deve-lopment; 84 follow-ou developmcnt; F-I 17de-volqpnuient F-15 fb.~kw.-on dmviopment, F-16 follow-
on develop-ment; LA1NTRIN fbollovon dmveopment; BIG CROW; TSSAM mission suppodt Advn=c
Range Instrizicnation Ahrcraft, tD-1B coaventioms weapows upgmcde; U-2 follow-on development; M-130
developni~it 1 aWi F-22 denveopment.

[ ~ ~ QSiWN~TIACLUTLES __

Major unique facilities and equiimenit include: IW*atecle Facility for Avniacs- SystM TOst (lIFAS'l);

BwideeniC anechoic faceility; roal firm Yimimso c~ixcol facility; precision impact range arem use0d far
btbhiq&gwmrifmrard systenis intqgata, pcmwel mAn cargo parachute drop zones; hydrant

*reflieitg syste fbr heavy aircinfi airt.-mit wvigbd wid balance L614it ecoiplex.; R-2508 resraicted
airspace; photovideo lab f-or suirboa arid gniurid utsting; hierwzmiý. aircraft nmaitenance suppotmI ~ ~capability; Pacer Coinxtjrt cngin test facility; hozizontal aircaft thrust stand; pluoxo resolution rmige;
instrwamWnc low Ileve terrain Moowing w=rs; and aircs-aft Sin system harmoiuatioa range
(GUNBUMl.
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Air Force DOD IN-HIOUSE RD7&E A CTIJ VI TiES REPORT' F793

Flight Test Center
Edwurds AFB, CA 93 524- 1000 Commnander: BG Richard L. Engel

(805) 277-3837 Executive Dir. Mir Richard L. Hidebrand

.fY93 FIJNMkNG DATA (MMUJONS S)____3
:AIWROPRIATION 1'N~USE OIUT.OF"HOU$E TOTAL
RDT&E:

6.1 MIR 0.000 NA 0.000
6.1 Other 0.000 0.000 0.000
6.2 EED (Navy) NA NA NA
6.2 Other 0.000 0.000 0.000
6.3 0.000O 0.000 0.000
Subtotal (S&I) 0.000 0.000 0.0W0

6.4 0.000 0.000 0.000
6.5 0,000 0.000 0.000
6.6 96.028 78,665 174.693
6.7 0,000w 0.000 0.000

-- Non.DOD__0'__w 0.000 0.000
TOTAL RDT&E %6028 78.665 174.693
Procurement 0.000 11.377 11.377
Opemfions& Mainie=ane 15.735 29.156 44.891I
Other 209.068 11.100 220.168
TO)TAL FUNDING j 320.831 130.2"8 451.129

[________ NWfARY-CONSTRUCTION OMILION S& __

EMNi~t*a Conatruxtion (MIL.CON) 124.500I

PEW NLDATA (END) OF FISCAL YEAR 1993)1
SCIENTISTS &ENGINEERS TECHNICAL SOMPRT

TVPE UND $TIL1RNGTH PHW'S &y i OTHER PERSON4NEL

MILrfARY' 4,524 51 1,127 3,346
CIVILIAN 3,4 03 13 464 2,966

I OA ,7 1 64 1,591 6,3123

S ACE A PR0PIERTY 65.0

SPrC, 0OISAN1-S OF $Q IM1 _______________________________ $

LAB - 302.354 REAL PROPERTY65.0

ADMIN j 273,206 'NEW CAPITAL EQUffPMEfNT 0.040
OTHER f8,624.164 EQUIPMENT 0.149

A~ES297,032 Subset of previous category. See Equip./Facilities Narrafive.

NA -N-ot Applicable5
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Air Force DOD IN-HO USE~ RDT&E ACT/i I? ES REPORT FY93

Phillips Laboratory

Abburi.tdXuitoa hr - Tchnmlcni.Og~aizations

PhillipsM
Laboratory_ ___ a

Geophysics Space and Advanced
Missile AWeapons

Technologies and

_____ I_ ___ ____

Propusion Laser andSpac
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DOD IN-HOUSE RDT&E ACTIVITIES REPORT FY93 Air Emoe

Phillps Laberatory
Kiraand AFB, NM 871 17-5776 Commander: Colonel Richard W. Davis
('505) 8464583 Chief Scientizt: Dr. Joseph lanni

Advwme scie¢•:c and technology to provide the developments a-d improvements needed to continue the
acomplishwmt 4f the Air Force mission. Primarily charged with planning, organizing, directing,
mc•e=Ag, a" contr.lling USAF research and dzvelopment in the following areas: military space and
wmile technology; space experiments; directed ergy weapons and weapons effects; sumvability;I $•~gophysics technical dmcv =lse• and g-wphysics effectsmo systems.

L

MR= =CURRE=NT: •IPORTANT -PROGRAMS

'I Ynfolloing arm som ofthe current important programs (thiusts) on which the laboratory is workui%:
S,= & Missile Techology-advanced space technology integtiion & demonstration, missile propulsion
technology, space systems propulsion technology, space vehicle and missile dynamics technology, space
veicle power aid thwadal muaagement advanced weapons--laser technology, high power microwave
(NPM), space system survivability; and geophysics-geophysics foi environmental quality, geophysics for
srtlteic environments, ionospheric effects on Air Force systen:s, space effects on Air Force systms,
tmrrteial cfcts on Air Force systms, weather impact on Air Fo-ce systcns.

Primary operating locations are: Kirtland AFB, NM, Edwards AFB, CA, wn Hansco AFB, MA.
Equipment and facilities include: component developinuii lab; Sta.'fire optical range; dvelopmental optcs
facility; Malabar test facility; Air Foe Maui op•cal station; Argut aircrait chnical ls hicility;3 semiconductor and diode Laser facilities; payload integration facility; RF spectrum analyzer; balloon
launch facility; Area 53-classified Sun computer network; two (2) electrical discharge coaxial lasers;
cryogenic hydrogen supply syst n- high en.rgy microwave lab; high freq,.nc re sr, fc-- ility; -.xed . -AMportable PC-controllai data acquisitiom systans; Sled database for EM data archive and manipulation;
high power narrowband and ultra-wideband system; Shiva Star capacitor bank; space simulation
chambers; and two (2) KC-135 aircraft for opficaL upper atmospheric studies.

4
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Air Force DOD IN-HOUSE RD7&E ACTIJV77ES REPORT PT93

Phiklips Laboratory
Kiftland AFB, NM Z-7117-5776 Commander: Colonel Richard W. Davis
(505) 846-4583 Chlief Scientist: Dr. Joseph Jwzini

FY93 FUNDLNG DATA (MILI.ONS 5) |
[?PPPOV3IATION IN4ROUSEA OUT-O-ROUSE TOTAL

PDT&,L.
6.i UJR 0.700 NA 0.700
6.1 Other i.200 8.100 19.300
6.2 IED (Navy) NA NA NA
6.2Otdi L.200 109.800 121.000
6.3 112.400 352.200 1 464.600
Subtoa1 (S&I) 135.8040 470.100 605.600

0.4 o,G0 0.000 0.000
654.5W0 3.500 8.000

6.6 0.100 28.000 28.100
6.7 0.800 0.700 1.500
Non-LOtD 0.000 0.000 0.000

TOTAL RDT&E 1.40.900 502300 643,200
Procurement 0,000 0.0o0 0.000
Operations & Maintcance 1.100 0.000 1.100
Other 60.700 157.400 218.100
TOTAL FUNDING 202.700 _ 659.700 862.400

I______-__ MiLITMARY CONSTRUC'ION (MZ"LNS S)
FMilitary Construction (MILCON_ 0.000 1

_...... PERSONNEL DATA (END OR MtSCAL YEAR 1993) 5
1 SCINTISU iNGiPRERS TECRNICAL SUPPORT

• rg END STRENGTH -PBDIS OTHER & OThER PERSONNEL
MILITARY 665 35 358 272 .
CIVILIAN 1,318 214 427 677
TOTAL 1,983 249 785 9419

SPAC- CfOUSMA S OF SQ, M PROPERTY ACQUISITION COST (MILONS S)

ADMIN 544.000 * NEW CAPITAL EQUIPMENT 0.000

OTHER 1,212.000 EQUIPMENT 857.500
TOTAL 2,275.M00 * NEW SCIENTIFIC & ENG. EQUIP, 14.000

ACRES 50,000 * Sulb of previous catepry. Sc i4tip./Failitics Narrative.

NA = Not Applicable
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Air Force DOD IN-HOUSE RDT&E ACTI VITIES REPORT F793

Rome Laboratory

Abbreviated Fungtional Chart -TechniWa Oi~axizatioins

[~me Laboratory
I

Command, Intelligence and
Control amd Reconnaissance

Communications Directorate
Directorate_

Surveillance and E Reliromabetis
Photonics and RE iabilty

Direioraorat
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I DOD) IN-HOUSE RDT&E ACTIV!72YES- R1PORT FY93 Air Force

Rome LAboratoryI Griffiss AFB, NTY 13441-4514 Coxrimwader: Colonel P&ui I. Nielsen
(3115) 330-7701 Ciiieff Scieintict Dr. Fred 1. Diamond

Air Force caite of exeuefravuci kswo-wan in cmn o~au roL mamuuucmatns &An

I~~To achieve thes goals. Rome Laboratory: Conducts vigorous research, development, and test progaau L
all applicable tochnoocigies; Thrnstioa ickmolagy to cunuit and fifture syWtcm to improve opomitonal3 ~capability, readines, and suppoflabifity; Provides a fMl range of tochnical support to Air Force Materiel
Cxnimand product cam=er W~i othc Air Force organizitmcxs; Coaducts seiacted acquisition programs for
low-vouww, Limutad quantity intllienc and software systems; and Promotes trawifrr of technology to the
private sector. The lab maintains leadbig-ege teclmologcal expertse in tbe arcas of surveillance,

¶ imsm~~uu~u, caimiand, mid ccuitroL, inteltience, aiviancd ektcra tcai, mrsputaiona! scaiecc,
signal proceasir&g fa~bility Science, oncl photonics teclmolcgy.

CURRENT EY"WrTANT PROGRAMS_______

The followig are some of the =mreat unportant programshilinsts an which the labratory is woldcwg: low
obeerval~e srclae;secure survivable co =cxc; baftie irdnfomi~on management and decisionR ~ ~ai ds; nba-cooperaiv tamut iditiheatic signa prcsIng; artificiaml ints~ence; phaotm i3; intelligence

proceishi&mg an liability ansesaent.

I" oezv loalions am: Hanscorn AFB, MA and Gritffim AFB, NY. Equipomn ai- facilitiesI ~imcl de' exploitios facility, pliotonim s fcility; Electrionic lutclliwc (ELIN'!)
&%VV~A ElewiO Mm= Cut mWe-Cauntwemamu (ECCM) amd signal proocessin faility; Weid

vu~aufty d~yanavelyis fci ~ity, conznaz4 s a nd ms x a nd devdn o pmd&mlty ndg=

I Wkxibawdionfwa sm Faciity (LUIF); and expermenta device fabricatio faikiky.
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Air Ferce DOD ZN-ll'USE RDT.E ACTIVITIES REPORT FY93

Rome Laboratory
Grifliss AFB, NY 13441-4514 Cornnmnder: Colonel Paul D. Nielsen
(315) 330-7701 Chief Scientist: Dr. Fred I. Diamond I

FY93 FUN"ING DATA (NMILLONS S) __

RDT&E: I I - OUT-O1-HOUSR TOTAL

6. ILMR 0.208 NA 0.208
6.1 Other 4.072 8.633 12.705
6.2 IED (Navy) NA NA. NA
6.2 Other 24.383 55.240 79.623
6.3 1.717 29.577 31.294 I
Subtawt ("%&If) 30.U 93.450 123.&M0

6.4 5.260 77.985 83.245
6.5 0.737 10.029 10.766
6.6 0.276 11.779 12.055
6.7 0.000 0.00. 0.000
Non-DOD 0.132 1.568 1.700

TOTAL RDT&E X6785 194,811 231.5%6
j1,Pouzenmnt 0.086 5.032 5.! !R

dons & Makanenanc 3.061 57.136 60.197g•,o-,
7.3(0 3.402 10.702

TOTAL JNDING 47.232 268.-81 307.613

MMIARY CON4STRUcnON 2MLL,2OS L.
Mmtsr Coaawedw0.0013

PEIMsONNEL DATA (ENDOF FISCAL YEI 1993) _ __
-' (•n~•V at~n, ' . -n ct s~

TYP U0S~ENGJI SCM14M'TIST & INMR TECHNICAL SUPPORT
Tr __SM_ GT_ PHD'S OT, &,OTye, PERSONNEL
MILITARY 125 6 71 48
CIVIAN 8V5 61 485 329
TOTAL 1G556 377

I ~SPACE AND PROPERTY5
•spam•C OUBAN O so M SMQW ' R , ACQUa OCOST (NMLONS S)
LAB &855.546 MAL PROPMRTY 46.892
ADMIN 89.231 * NEW CAPITAL EQUPMET 0.000
OTHER 44.247 EQUIPMENT 125.700
TOTAL 909.2 • NEW SCIEN ,EC A ENG. EQ0f. 8.600
ACIWs 1,612 * S of pemou category. See Equipffadiatum Waz'c.

NA - Not Aipi 1abii3
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Air For" DOD IN-HOUSE RDT&E ACTWTF., REPORT FY93

IIWright Laboratoxry

%mWbrvtcdF~medozWi Chart - Technicil'Orsipaniacis

7~7_ rgh I

Materials Manufacturing Avionics Flight -

Diroctorate Technology Directorate D.namics
Directorate Directorate

Solid State Aero Armament
Electronics Propuisioin and Directorate
Dirctorate t Power

_ Directorate
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rn DOD IN-HO USE~ RDT&E ACMlVI TES REPORT FY93 Air Force

Wright Laboratory
Wright-P~tterson AFB, OH 45433-7542 Commuander: Colonel David A. Herrelko
(513) 255-4119 Chief Scientist: Dr. G. Keith Richey

3 MIUSSION

I To lead and focus the Air Force's aeronautical technology itvestmceit by performing in-house research and
establishing contractual partneships will a "'versities and contractors. Also, to provide technical
leadership in the transition of new technology to warfigixting systemrs.

I CURRENT UdPORTANT PROGRAMS

I l'rh following are mawn of the current important programs/thrusts on which the laboratory is working:
aeropropulioni and power tochnology; ain vriacls technology; avionics and solid state devices technology;
conventional armament technology; materials technology; and nmnuhzituring technogy

_WIPEUAHM

IPrimary operating locations ar:Wrighit-Patterson AFB, OH and Eglin AFB, FL. Equipment and facilities

include: sensor evaluation facility; targeting systems characteization facility; eloctro-optics research

1 4-27



Air Force DOD IN-HOUSE RDT&E ACTIVITIES REPORT FY93 I
Wright Laboratory
Wright-Patterson AFB, OH 45433-7542 Commander: Colonel David A. Herrelko
(513) 255-4119 Chief Scientist: Dr. G. Keith Richey

FY9$ FUNDING DATA (MILLONS S) ____

.APPROPRIATION IN-HOUSE OUT-OF-HOUSE TOTAL
RDT&E:

6.1 ILJ 0.600 NA 0.600 I
6.1 Other 11.600 15.900 27.500
6.2 IED (Navy) NA NA NA
6.2 Other 97.600 237.600 335.200
6.3 26.400 445.300 471.700
Subtotal (S&T) 136.200 698.80 1 5.000
6.4 6.400 45.300 51.70G
6.5 1.600 40.6W0 42 :
6.6 0.000 62.490 62.400
6,7 0.000 0.000 0,000
Non-DOD 0.700 430( 5.000

TOTAL RDT&E $44.900 7 851i40 M.0
ProXlurement 0.000 8.700 8.700
Operatons & Maintenanc 6.703 0.600 7.300
Other 15.000 17.100 32.000
TOTAL, FU•mNDING .... ,0 87a 70...70 . 1,044. 01 I

M=hiARY C0,NS RU#CTION0!(MiLUOS $)
Military Contm1go,• )(ML ___ 13.800

- :P~KR NNL DATAk (. FISCAL YF-AIM199)

SCIxNMITS & RiqGVM,= TEMMM.A SITf"RT

FMILIARY ?79 35 274 69

CIVIL 2,179 195 1,326 658
TOTAL j 2,5!57 230 j 1,600 W.

_____ ___SPACE A" kMOPERTY
•ACE emOUSi;NiS Or SQ r) VRC.PERTW ACQUISM ON COST kM&UGNS $)
I AB 1,438.300 REAL PROPERTY $S3.8i4
tDMIN 7%21614 * NEW CAPI rAL EQUIMEZNT 1.940
OThER 905.691 QUIP&MNT 2,057.89
TOTAL 3,136.60 * EW SCENTI•C & ENC. EQUIW. j 10.100

ACRL• Z k'Fubs* if preview adtegzy. See 4up.&ifociit Nuraf

NA Me Agplicabkc
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46th Tes Group

. Abbreviated Functional Chart - Tech nic !aln . .... .
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U DOD IN-HOUSE RDT&E ACYV7YVITES REPORT FY93 Air Force

"4th Tast Group
Holiomnan AFB, NM 88330-7715 Commander: Colonel Carl V. LydayI(505) 475-1368 Technical Dir.: Kenneth R. Holland

MISSION

Operate the world's premier bncfilitn for measuring radar signatures, testing missile guidance systams,
testing aircraf navigation syst=m, mnd testing arrmamets and escap systems on a high speed test track.
Comduct flight testirg of Uth nation's highest-prioxity akr-to-air missile *systes. Provide a rsp=wcmCo¶IC!I for the White Saixds Missile Range (WSMR).

_______ CURRENT IMPORTANT PROGRAMS

5 The~I 46 TG is supporting such programs as: hypersonic lethlity testin for Theater Missile Ddefese
(MVD), Crew Escape System. Technology (CREST) tests; Global Positioning System (OPS) intesrationI ~ ~for all mmudatrd Do!) wapg= systems; field tests of the Federal Aviaton Adnminsrtion's (FAA) 01'S
navigationl mad lnding aids, arid clectrcmngnetic testin including radar cross section and antenna
patter mesauramens of such advanced systems as the B-2, the danMced Cruise Mfissile, and theI ~Advanced Tactical Fighter

I ~ ~Equipmert maid k4faczees uk-clude: High Speed Test Track (HS¶IT)-4h wordd's longes sle Uac (50,7388
ft), the Project Rcli=nc lad for all DoD tcst tracks, and the Center Oi Excellenc for ejecticwe Wseat en.
The HSTW mupmons sled speeds exceeding Mach 8 and accelcianca up to 20U0 for aerodyuami tests, 9
impact test, and mmnil suzuilhtica min vt cmMtrlle cnnbcnm ts of rain, particle, and blastshock
wave. Central Inetia Guidance Teat Facilit (CIC~FF)-Anzrica's most seismically untle (0.01 micro 0
isolated backgwusw level) test bed fiw truth reference valdation of navigaticm sysems. CIGTF has the
largez collection of precision rate table (110), swL-axi table (12), -nd m" centri&,ý (3) in Do!
Radai 7,Tze* Scatte (RATSCAT) Maminie and RATSCAT Advsancd Measrmenmt System (RAMS).-B ~ ~America' scaly site capabl of low oteervablic, mcasuicbiaic RCS mmueMutd for fai-scale and
su9sAle systems-up to 100,00 lbs at Mainsite and 30,000, lbs at RAMS. Both facilities hav cqomptr
remsources to suppor RCS, target pralicticas, detectio profiles, model valdat% ion dn real tim diagiuti3k mIuga. StOft Fliht Test Squadra-Airer suppWfor fwteatig of &ai-to-ir mimics aw-ogrotanmd

oudnance phloolsafety chae, iwtia nav4igawal systems, and Global Pocitinin Systems. liz
squadro owns tvt T-38's, reat an F-I5 and F-16 bun EgLin AFBM, mat ent a C-12 fiom the As ra
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Air Yoarce DOD IN-HOUSE RDT&E AC=hV)-TIES REP)RT FYT93

46th Test Group
Holoman AFB, NM 88330-7715 Commander: Co!onel Carl V. Lyday 5
(505) 475 -1368 Technical Dir.: Kenneth Rt Holland

FY93FUNDING DATA (MILIONS S)

APPROPRM&rTON IN"-H' OUSE (OW-OF-BOUSIC TOTAL
RDT&E:

6. IM• 0.000 NA 0.000
6.10tjer 0.000 0.060 0.000 1
6.2 IED (Nary) NA NA NA
6.2 Othcr 0.000 0.000 0.000
6.3 0.060 0.000 0.000
SubtW (S&T) 0.000 0.000 0.000

6.4 0.000 0.000 0.000
6.5 0.000 0.000 0.000
6.6 26.U74 35.387 61.461
6.7 0.000 0.000 0.000
Non-DOD 0,000 0.000 0.000

-'TOTAL RDT&E 26.074 35387 61.461
Prowieumw 0.000 0.000 0.000
Qpasiions & Mbaztena=c 0.000 0.000 0.000
Other 7.909 2.030 9.939
T FOTAL UNDING 33.983 37.417 71.400

NA"R CNT M- MM ONS S ____I MlityCotmgrcto (MILCON) .0

. ....._�_ PERSONNEL DATA (END OF SCAL YEAR1993) M)

I ~SCWIRSIS &- ENG1NIEZW TECW4CAL SUWORTTM IN STRENGTH PHDI•s MURIAg & OTHER~f MPRSOM.LMIXITARY 198 1 25. 172

C1ViLIAN 296 2 164 130
TOTAL 1 494 3 189 025

SPACE AND PROPERTY
SPACE CIMOUMSNIS OF SQ IT) PROPER1Y ACQUISM0N COST (M~LUOS S)
LAB 572.971 REAL PROPERTY 231.837
ADM[N 55.009 * NEW CAPITAL EQUI'IýENT 0.774 3

07m132.641 EQUMMI'NT 1521855
TTL760.621 *NEW SCIENTIC & ENG. EQUIP. 0.000

ACRES- 7,052 *seapoc e. S qipf•li i.s Narratm.i

NA - Ni,%Vlizble3
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4950th Test Wing

-Abbreviated -fationgal Chart - Technical Ommnanztions

I
495•th TeSt w

WingJ

Flight Test Aircraft
Engineering Modification
Directorate Directorate

a
&
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DOD IN-HOUSE RDT&E ACTIVITIES REPORT FY93 Air Force

4950th Test Wing
Wright-Patterson AFB, OH 45433-5113 Commander: Colonel John K. Morris
(513) 257-2298 Vice Commander: Colonel J. H. Doolittle UI

:MISSION

Plan and conduct worldwide wirborne research, emety acquisition, and systems flight testing. Test
cokierial aircraft for military applications. Operate 21 C.135/C-18/C-141 testbed aircraft and EC-
135/EC-18 Advanced Range lnsUmenta ion Aircraft (ARIA). Support ACC, AMC, AFSPC, AFMC,
Army, Navy, and NASA testing and operations.

CVUIU .T EMPORTANT PROGR~AMS

5 The following are so=n of the current important programs the tet. center is wo•k=ig on: SATCOM
Testbed Aircraft; Cruise Missile Mission Control Aircraft (CMMCA); Elecronic Counter
Counterm•em.A/Advanced Radar Testbed (ECCM/ARTB); Airborne Imagery Transmission (ABMT);
Silat Attack Warning System (SAWS); Airborne Laser (ABL) Risk Redcton Aircraft; Comnercial
Microwave Landing System Avionics (CMLSA); Military Microwave Landing System Avionics
(MMLSA); Open Skiae Surveillance Aircraft Hypespoctral Digital Imagery Collection Experriment
(HYDICE); T-39 Electroui Warfare Pod; Radar Enhancenmit; WR-ALC F-15 Radar Support; Big Crow
Upgradc; C-141 kAMTIP Electric Starlifter; Joint Primary Aircraft Training Systew (RIATS); T-IA Low
Spe•d Handling Qualities; T-3A Enhanced Flight Screener QT&B/QOT&E; Advanced Range5 Insnetazion Aircraft (ARIA); Titan IV Upgrades, Space Based Data PRlay (SBDR) Upgrade to
ARIA; GSP/JNS Upgrade to ARIA; ARIA Air Refueling Upgrade; F-15 lHardwe System Trainer (HST);
Combat Talon Aircraft Updates; Halon Replacement Piogram; and F-I 17 Envonmenwtal Covers.

I

I.-: E-..I.. NT/FACILIMS -

Equipment and facilitie- incldde: Precision Mwsremaet Equipment Laboratory (PMEL); speciali and
quick rs fa.bric--tio./modification equipnmet facility; Com•puter Aided Dmign and Manufactring
(CAD/CAM) capability, Advanced Range lntietton Aircraft (ARIA); ARIA Reentry Scoring
Systems; Advanced Cruise Missile Mission Conthol Aircraft (CMMCA); lutegrated Data Facility (IDF);
Logistics Material Control Activity (LMCA); tenporary/prototype aircraft modification facility; DEC
VAX computer system; and a 2000 square mile restricted test area in southvnst Ohio.

I i4-35
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Air Force DOD IN-HOUSE RDT&E ACTVITIES REPORT FY93 I
4950th Test Wing
Wright-Patterson AFB, OH 45433-5113 Commander: Colonel John K. Morris
(513) 257-2298 Vice Comnmander: Colonel J. H. Doolittle Ell

FY93 FUNDING DATA (MILLIONS S)3
APPROPRIATION W.-HOUSE OVIr-OF-HOUSE TOTAL
RDT&E:

6.1 ILIR 0.000 NA 0.000
6.1 Ot6r 0.000 0.000 0.000
6.2 IED (Navy) NA NA NA
6.2 Other 0.000 0.000 0.000
6.3 0.000 0.000 0.000
-subtotal (S&T) 0.000 0.000 0.000

6.4 0.000 0.000 0.000
6.5 5.000 0.000 5.000 3
6.6 93.000 8.000 101.000
6.7 0.000 0.000 0.000
Non-DOD 0.000 0.000 0.000 5

TOTAL RDT&E 98.000 8.000 106.000
Procurement 0.000 0.000 0.000
Operations & Maintenance 0.000 0.000 o.o0o
Other 0.000 0.000 0.000
TOTAL FUNDING 98.000 8.000 106.000

mnm €o .structi. m~ o -- 0.ooo0_

PZRSONNEL DATA (END OF FISCAL YEAR 1993)

1 .SCIENTISTS &.ENGINEERS TECHNICAL SUPPORT
TYPE END STRENGTH: PHDAS OTHER & OTHER PERSONNEL
MILITARY 532 0 40 492 U
CIVILIAN 463 0 9 454
TOTAL 995 0 49 1 946 1

SPACE AND) PROPER .- 5
SPACE (THOUSANVS OF SQ rf) _ROPERTY ACQUISMOTN COST (MLLIONS S) -
LAB 22.012 REAL PROPERTY 27.070
ADMIN 9376 * NEW CAPITAL EQUIPMENT 0.000
OTHER 852.006 EQUIPMENT 49.992
TO jrAL 883.394 * NEW SCIENTIFC & ENG. EQUIP. 0.000

ACRES 400 * Subset of previous category. See Fkluip./Facilitics Narrative.

NA - Not Applicable 3
44-36 -
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3 DEFENSE NUCLA AGENCY

SIThe only In-House RDT&E Activity within DN•A is the Are Farces Badobiology Re.arc Intiu

I (AFRIU).
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Defeitse Nudear Agency DOD IN-HOUSE RDT&E ACTIVITIES REPORT FY93

Armed Forces Radiobiology Research Institute

Abbreviated Functional Chart - Technical Orcanintions - I
I-

Armed Forces
Radiobiology 3

Research Institute

B avioral Experimental Radiation
Sciences Hematology Biophysics

Dq tetDepartmentL Department

Physiology Radiation ML.'tary
Department Biochemistry Reurmnsandu

Department Applications
_ __Department

5-
I
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n
I
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DOD IN-HOUSE RDT&E ACTIVITIES REPORT Ff93 Defense Nuclear Agency

Armed Forces Radiobiology Research Institute
Bethesda, MD 20889-5603 Director: Captain Robert L. Bunrgarner

(301) 295-1210 Scientific Dir.: E. John Ainsworth

"U- MISSION

The mission of Armed Forces Radiobiology Research Institute shall be to conduct research in the field of
I radiobiology and related maiters essential to the operational and medical support of the Deparmemt of

Defense and military services. The biomedical research program is direked toward acquiring the
quantitative and qualitative data necessary for assessing the effects of radiation on man.

1 CURRENT IMPORTANT PROGRAMS

3 Optimize combinations of protective agents to promote survival and combat effectiveness in radiation
environments. Measure radiation effects on molecules, genes and cells. Determine space radiation effects
on cancer induction. Evaluate proective mechanisms to preserve brain function. Evaluate the biologica3
effects of different types of radiation on the battlefield. Model risks of acute and chronic bicefficts
following irradiation.

Functions: (perate facilities for conducting radiobiology research and disseminating results. Conduct
advanced itaining: provide analysis consultation on bioiffe-cts of radiation and perform such other research
functions a required. Major equipment includes: pulse and steady state naclear reactor 300,000-Cure
Cobalt-60 irradiator, electron linear accelerator, X-ray, theratron exposure capability and electron

I microscope. Support services include: measurement of radiation fields, provision and care of laboratoiy
aimals, equipment design and fabricatioa assistance, real-time data acquisition system, television and film

* documentation of experiments, personnel and evironmental monitojing, editorial assistanec in report
preparation, and a arg tchnical library.

I5-Ul
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Defense Nuclear Agency DOD IN-HOUSE RDT&E ACTMTIES REPORT FY93 I-
Armed Forces Radiobiology Research Institute
Bethesda, MD 20889.-5603 Director: Captain Robert L. Bumgarner
(301) 295-1210 Scientific Dir.: E. Johm Ainsworth I

FY93 FUNDING DATA (MILIJONS S)
APPROPRIATION IN-HOUSE OUT-OF-HOUSE TOTAL
RDT&B:

6.1 ILIR 0.000 NA 0.000
6.1 Other 0.000 0.000 0.000
6.2 lED (Navy) NA NA NA
6.2 Other 17.292 0.000 17.292
6.3 0.000 0.000 0.000
Subtotal (S&T) 17.292 0.000 17.292

6.4 0.000 0.000 0.000
6.5 0.000 0.000 0.000 I
6.6 0.000 0.000 0.000

6.7 0.L00 0.000 0.000
Non-DOD 0.000 0.000 0.000

TOTAL RDT&E 17.292 0.000 17.292
Proctumnent 0.000 0.000 0.000
Operations & Maintenance 0.000 0.000 0.000
Other 0.282 0.000 0.282
TOTAL FUNDING 17.574 j 0.000 17.574

Y Oilitary Construction (MILCON) $)0o.00S I
PERSONNEL DATA (END OF FISCAL YEAR .193) .

SCIENTISTS & ENGINEERS TECHNICAL SUPPORT
TYPE END STRENGTH PHD'S OTHER & OTHERPERSONNEL
MILITARY 74 22 7 45
CIVILIAN 160 34 52 74
TOTAL 234 36 59 . 119 3

"_____ SPACE AND PR( ?ERTY I
SPACE S (ITHOUSANDS OF SQ Fr) PROPERTY. 2QIJSITION COST (MILLIONS $)
LAB 61.750 REAL PROPERTY 14.106
ADMIN 34.257 * NEW CAPITAL EQUIPMENT 0.028
OTHER 23.908 EQUIPMENT 15.572
TOTAL 119.915 NEW SCIENTIFIC & ENG. EQUIP. 0.450

ACRES 10 * Subset of previous category. See Equip..":--adilities Narrative.

NA = Not Applicable 3
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DOD IN-HOUSE RDT&E AC TIITIES PREPORT FY93 Appendices

U APPENDIX A

3 DISESTABLISHMENT, ESTABLISHMENT,
OR CHANGES IN ORGANIZATION NAME

BETWEEN FY92 AND FY93

I DEPARTMENT OF THE ARMY

The Chemical Research, Development and Engii--rig Center has been renamed the Edgewood
Research, Development and Engineering Center.

3 DEPARTMENT OF THE NAVY

No changes

U DEPARTMENT OF THE A-. FORCE

'The 6585th Test Group has been rena-med the 46th Test Group to be consistient with its parent's
organization name change to the 46th Test Wi,-

3 DEPARTMENT OF DEFENSE AGENCIES

No chagos

A

I
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"APPENDIX A I
DISESTABLISHMENT, ESTABLISHMENT,
OR CHANGES IN ORGANIZATION NAME

BETWEEN FY92 AND FY93
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APPENDIX B
DEFINITIONS OF REPORT ELEMENTS

I Please note the following RDT&E Budget Activity (BA) Realignment as found in
Program Budget Decision No. 299 effective as of 1213/93:
B- Old BA Tit& &p lo e Old Reseach CAte~ofie

1 Technology Base 6.1,6.2
2 Advanced Technology Development 6.3A
3 Strategic Programs 6.3B, 6.4,6.6
4 iacdical Programs 6.3B, 6.4, 6.63 5 Intelligence and Communications Development 6.3B, 6.4, 6.6
6 Defensewide Mission Support 6.5
7

(Research Category 6.6 above refers to Operational Systems Development)

DA NwBA Ttle ARV&oNw Rserc CgCQnj
I Technology Base 6.1
2 Exploratory Development 6.2
3 Advanced Development 6.3
4 Demonstration and Validation (Dem'Val) 6.4
5 Engineering & M Development (EMD) 6.5
6 RDT&E Management Support 6.6
7 Operational Systems Development 6.7

I
6.1 ILIR - This is the total obligational authority for research 6.1 (Navy PE--01 152N) In-3 Laboratory (In-House) adqx•ndent Rar& progmm elements.

6.1 Other In-HouzelOul-of-House - This is the total obligational authority for Reamnch 6.13 program elements conducted In-House, (excluding EMR) or Out-cf.House

6.2 IEi in-HoK eiOut-of-House (for Navy odly) - This i3 t otal obi wii "-m-yfo"5 Innovative Exploratory Development 6.2 (Navy PE=]0602936N) program elements concdud In-
House/Out-of-House.

6.2 Other In-HousOut-ef-House - This s the total obligtional authority fir explmotoly
development 6.2 program elenents con&ucd In-House (,uding EDYOut-of-Houac (exclAding

U 6.3 (previously 6.3A) In-HlouselOut-of-itouse - This is the total obigatoal audtty for

Advanced Development 6.3 program elements conducted In4-iHowOut-of-Houw.

U '
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Appendices DOD IN-HOUSE RDT&EACTIYI71S REPORT FY93

APPENDIX B
DEFINITIONS OF REPORT ELEMENTS

6.4 (previously 6.3B) Ih-House/Out-of-House - This is the total obligational autbotity for
Demonstration and Validation (Deml/Val) 6 . 4 prora el~euets conducted In-Housc/Out-of -
Hoiise.3

6.5 (previo 'y 6.4) In-House/Out-of-House - ThiUs is the te/.a obligatioz'ai izutbority for
Engineering and Manufacturing Development (M . program eleinwts vonducted In-
House/Out-of-House.I

6.6 (previously 6.5) In-House/Out-of-House -This is the total obligational authority for
RDT&E Management Support 6.6 program elements conducted In-House/e"'ýit-of-House.I

6.7 In-House/Out-of-House - This is the total obligational authority for all Operational Systems
Development (OSD) 6.7 with RDT&E fuinds, conducted In-House/Out-of-House. This item is
interpreted in its broadest seome to include operational developments outside the systtem.n areas, and
not included in any of the above categories.

Acres - This is the total number of acres fec-owned and/or acres leased fron othe than DoD
activities. Included is land which is public domain. In cases involving tenants who are also R&D
Activitics, the tenants will have indicated only the acreage occupied solely by theni. The owningI
Activity will acontnt for the remnainder including any "-reage occupied by non-R&D tenant. This
amount excludes all easements and permits, and is rounded to the nearest acre.

End Strength, Militatry/Civilian - This is the total year end strength, for both officer and enlisted
military persnnel and civilians (including foreign nationals). Suninier hires, co-ops, students, and
patients are rswludod.

Equiputat -Property Acquisition Cost - Tids is the total acquisition cost of all "personal
propewiy" eqtupment, which includes the cost of installed equipment directy related to mission
execution, such as lab test equipm~ent. This total includes the acuisition cost of new scientific and

engieeingequipment. Each reporting Activity is responsible for reporting this information for
thosee 1clfces u ssnet or occappted and ulua1 -" bit. An R&D owww - Wo .potti
information for the facilittes assigned to or occupied by its R&D tenants, as tenants report this
information separately. Installed equipment reported under Real Property - Property Acquisition

Cost is not included here.

In-House Obligations - Obligations reported under this category are for activities performed, or
to be peiformed, by the organizational enitity. The work is carried on direcly by their ownI
personnel. In addition to personnel costs, als included under In-House are the costs of supplies
and equipment essentially of an off-the-shelf nature that ar procuired for use in In-House research
and developmnent, plus such thiigs as tiaveL. publications, andi other types of services in support of
In-House functions. (Excluded from the hn-House entity total are personnel expenses for planning
and administering conftrats and grants for Out-of-House work.)i

B112%
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APPENDIX B5 DEFINITIONS OF REPORT ELEMENTS

U lI-adouse RDT&E A-&ivKs - These Activities are organizational entities which perform at
least 25% of their work in any or all of the categories of research, development, test and evaluntion
(RDT&E). In addition, at least 25% of an Activity's In-House manpower and/or 25% of the
obligational authority used In-House is devoted to one or more of the categories of RDT&E.

MILCON - This is the total obligational authority for Military Construction appropriations.

New Capital Equipment - Property Acquisition Cost - This is the total acquisition cost for new
capital equipment (i.e., installed physical plant equipment such as HVAC) acquired in FY93. This
amount is al&o included in the total entry for Real Property - Proplrty Acquisition Cost.

New Scientific & Engineering Equipment - Property Acquisition Cost - This is the total
acquisition cost for new scientific and engineering equipment acquired in FY93, including the cost
of ne-wly installed equipmen directy related to mission wxeutic.a, such as lab test equipcient. This

I ~amount is also included in the total entry' for Equipment - Property Acquisition Cost.

IJ
Non-DoD In-House/Out-of-House -This is total obligatioail authority for all RDTE In-
Houe/Out-of-House not reported under 6.1-6.7, as defined above, including non-Defense funds forU work which is comducted In-house/Out-of-House.

Obligational Authority - Authority for the financial resources available for obligation in the.3 specific year being reported. This includes unobligated authority caried forward from the prior
yar and all Obligational authority received or made available for obligation in the year being
reported, including the unobligatod authority which will be carried forward into the following year.

O&M/Operations & Maintenance In-House/Out-of-House - This is the total obligational
authority for Operations and Maintenance appropriations In-House/Out-of-house, regardless ofjsource.
Other Im-House/Out-of-House - "his is the total obligational authority for all "other" (i.e., not
reported elsewhere) appropriations In-House/Out-of-House, regardless of source.

Out-Of-House Obligations - Obligations reported under this category are for activities
performed, or to be performed, by oe than the organiational entity. Out-of-House performers
may include other departmental or DoD organizational entities, industrial firms, educational
institutions, not-for-profit institutions, and private individuals. Included as Out-o4 -House work are
all cxeses paid thc Out-of-House performers, as well as the expnss incurred in planning and
administering these programs by personnel of the organizational entity. This would also include
travel and other suppoiaing services.

Procurmeat In-House/Out-of-House - This is the total obligational authority for procurement
appropriation In-House/Out-of-House regardless of source.

&-3
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APPENDIX B
DEFINITIONS OF REPORT ELEMENTS

RDT&E - The sum of the total obligational authority, regardless of source, for both In-House
and Out-of-Hou funding for the following categories:

Research 6.1
Imovativt Exploratory Development 6.2
Advaroed Development 6.3
Demonstration and Validation 6.4
Engier and Manufac Development 6.5 3
RDT&E Management Support 6.6
Operational Systcrns Development 6.7
Non-DoD

Real Property - Property Acquisition Cost - This is the total acquisitio cost of ali land,
buildings and capital equipment, including the cost of installed physical plant equipngt such as
HVAC (in excess of $200) Wnd improvements. This total includes the accrisition cost of new
capital equipment. Each reporting Activity is responsible for reporting this information for those 3
facilities assigned to, or leased or occupied by it. An R&D owner will not report this information
for the facilities assigned to or occupied by its R&D tenants, as they must report this information
separately. This total does not include acreage or real property in buildings rented from private 3
owners.

Scientists and Engineer - This generally includes full4tme professial government scientific and
enginmering civilian persmnel actively engaged in RDT&E activities. It also includes military
profiessionals, both officer and enlisted, actively engaged in RDT&E activities. Lawyers,
acc'natants, chaplains, social workers, and educators should be excluded.

PhD's, Military/Civilian - This is the total number of military (officer and enlisted) and
civilian scientists and en eers whose most advanced degree is a doctorate. Degrees
must be earal frm an accredited college or unisvrsity. Honorary degrees am excluded.

Other, Military/Civilian - This is the total number of military (offic= and enlisted) and
civilian scienists and eginrs who do not hold a doctorate degree, but who are I
considred professionals. Professionals include fll Government scientific and

enaneeingpersonnel actively engaged in RDTE activities. Lawyers, accountants,
chaplains, social workers and educators are excluded.

Space, Adnin - This is the total number of square fee of budling space determined to be
administrative space (usually that portion occupied by the headquarers staff and excludes
scientists', or engineer's offices in a laboratory). Each reporting Activity is respocsible for
reporting this information for those balities assigned to, or leased, or occupied by it. 3

B



DOD IN-HOUSE RDT&E ACTWI TIES REPORT FY93 Appendices

APPENDIX B
DEFINITIONS OF REPORT ELEMENTS

I Space, Lab -This is the total number of square feet of building space ddtermined to be laboratory
space. Each reporting Activity is responsible for reporting this information for those facilities
assigned to, or leased, or occupied by it.

Space, Other - This is the total mimbcr of square fedt of all rentining building space. Each
reporting Activity is responsible for reporting this information for those facilities assigned to, or
leased, or occupied by it.

Technical Support and Other Personnel - This generally includes non-professionals workiag
cn an RDT&E project or program in support of a professional. In the case of civilians, it includes,
but is not limited w, time holding positions tnat fall imo the Civil Service Occupational GroupsSand Smcs'i of Classes, Ge a Scleue. This grotiping also includes professional, administrattive

a ed clrical personnel in General Schedule and Federrl Waga System positions who provide
support services in such areas as computers, personnel, technical library, logistics, and fci•lities.

Total Funding - The sum of Total RDT&E, Procurement, Operations & Maintenance and
Othe.

IE
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APPENDIX B
DEFINITIONS OF REPORT ELEMENTS 3
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DOD IN-HOUSE RDT&E ACT!VITIES RFPORT FY93 Appendic

APPENDIX C
SELECTED STANDARD ABBREVIATIONS AND ACRONYMS

AAM - Air-to-Air Missile
AAW . Andair Warare
ADKEM Advanced Kinetic Energy Missik,
ADPE - Auto•atic Data-Processing Equipment
AFDTC - Air Force Development Test Center
AGS . Amiored Gun Systems
AI . Artificial iclhdgewe
AMC - US Army Matariel Command
APG . ALerde Proving Cmxind
ARDEC - Arnnat Research, Development and Enginwrwg Center
ARIA - Advanced Range Instrumentaion Aicrft
ASAS - All Source Analysis System
ASW - Antisubmarine Warfarc
ATCCS - Army Tactical Command and Coatyl System
ATRJ - Advanced Technology Radar JammrIBFVS - Bradley Figbtin Vehicle Systems
BW - Biological Warfare
C3 - Command, Control and CommunicationsI ~C31 Commnd, Control, Cam niaius and Intelligence
CAD Coputier Aidad Design
CA, - Computer Aided E-ineering
CAM - Computer Aided Maufacturing
CB Chemical Biological
CBR Chemical, Biological Radiological
CE Chief of E•mges ArmyICECOM - Coimmunications and Electronics Command
CG - Comumanding General
CIGTF - Cedral Inertial Guidance Test Facility
cm - --
CMMCA - Cruie Missile Misn Control Aircraft
CNO - Chief of Naval Operations
CRREL - Cold Reg-ons Research and Enginen Laboratoty
CW - Chemical Warfare
CWA - Chemical Warfint Agams
DA - Dqepant of the Army
DARPA - Deftow Advance Rmearch Projects Agency
DART - D stratica of Advanced Radar Technology
DDN - Deuw Dae., Netwmk
DIRCM - Directional Infiad Countrmasures
W D - Depamnt of Dde
DPG - Dugway Proving Ground
DZ - Drop Zone
ECCM - Ekctroc Cmner-Countermeasures
ECCM/ARTB -Elebctoic Coiter-Countenneasue Advanced Radar Test Bed
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APPENDIX C
SLCTED STANDARD ABBREVIATIONS AND ACRONYMS

ECM - Electronic Cutrmaue
ECWCS - Extended Cold Weather Clothing System
EDDIC - Expaerimtal Design, Dean• cration and lnegrafian Canter
ELINT - Electrcciic Intelligencei
EMI - Elmc Intferenc
E71:0 - Elcrnantc Propagation

. 0 -Electro-Opticncal

EOD - Explosive Ordmance Disposal
EPLRS - Enhanced Position Location Reporting System I
ET - Eqa inig Artillery
ETDL - Electronics Technology and Devices Laboratory
EW - Electronic Warfare I
EWTES - Electronic Warfare Threat Environment Simulation
EWVA - Electronic Wrfr Vulerability Assessents
FA - Field Artillery I
FAADS - Forward Area Air Defense Systems
GCA - (3round-Coatrolled Approach
GPS - Globa Positioning SystemI
HF - High-Freqecy
WHFE - Hunan Factors Engier
I-FX - High Inteiy Flash X-ray
mPM - High Powered Microwaves
IDF - Iitegrated Data Facility
lED - Iwvative Exploratory Developmen
IEW - Intelligetice Electi-onic Warfare
. FAST - Integration Facility for Avioics System Test
IFF - Identification, Friend or Foe U
IIPF - Intelligmace Idnlbnation Processing Facilit
ILIR - Tn-lab Innovative Research
IM - Insensitive Munitions I
IR - Infrared
IRCM - Infrared
J.DAM - Joint Direct Attack MunitionsI
JSOW - Joint Standoff Weapon
JTIDS - Joint Tactical Infonnatim Distribution System
LEAP - Lightwcigt Exo-Atmosphoe Projectile 1
LMCA - Logstics Material Control Activity
MURCL - Mid-hfrared Chemical Laser
hMPT - Military Potemfial Test
MRSR - Multi-Role Survivable Radar
MSMS - Molten Salt Melt Structure

NASC - Naval Air System Co..-.and
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"APPENDIX C
SELECTED STANDARD ABBREVIATIONS AND ACRONYMS

I NASP . National Aerospace Plane
NAVAIR - Naval Air Systems Command
NAVSEA - Naval Sea Systems Command
NBC - Nuck-r, Biological and ChemicalI NCAC - Natioal Center for Advanced Computing
NDT - No-Destructive TestingI NEMIP - Nuclear E ag iC Propagation
NTC - National Training Center
NVD - NIght Vision Devices

* OPTEC - Operational, Test and Evaluation Command
PEO - Pogram Executive Oficer
PI - Product Improvement
PLS - Palletized Load SystemI PM - Program M•anae
PMEL - Precison Measurement Equipmeat Laboratory

I I OL - Petroleum, Oil, Lubricants
QA - Quality Assurance
QMDO - Qualitative Material DevelopmentI R&D - Research and Development
RDT&E - Research, Developmenf, Test and Evaluation
RESA - Rese-ch Evaluation and Systems Analysis

*RF - Radio Frequency
RFPI - Rapid Force Projectio Initiative
SADARM - Search and Destroy Armor
SDI - Strategic Deee Initiative

* SLED - Standard Linear E= y Doubler
STAR - Systems Test bed for Avionics Research
T&E - Test and Evaluation3 TACOM - Tank Automotive Command
TAOS - Tecmology for Autonomous Operational Survivability

STASS - Tactical Avionics Simulator
TECOM - Test and Evaluation Command

TRADOC -Training and Indoctrination Command
/ UDT - Underwater Demolition Team

USW - Undersea Warfare
UV - UltravioletI VISTOL - VertLcal/Short Takeoff and Landing
VHF - Very High Frequency
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FY-93 Department of Defense In-House RDT&E Activities Report, 1 November 1994.

ERRATA. 14 November 1994, page 1 of 2

Several errors and inconsistencies have been discovered in the FY-93 Report.

For the errors, corrected pages are attached for report holders. Since the report is printed on two
sides, complete replacement pages (printed front and back) are attached. For report holders who
have access to "GBC" binding equipment, the replacement pages can be punched, the report
binding temporarily opened, and the corrected pages inserted to replace the originals.
Alternatively, since each correction involves only a few characters or numbers, readers may wish
to simply manually post the corrections to the twelve pages involved. The corrections are
summarized below:

1. Page 1-2: Several column headings are truncated. "N-HOUSE" should read "IN-HOUSE";

"OTAL" should read "TOTAL"; and "HD)" should read "PI-ID". (There are no errors on the front

facing page, 1-1.)

2. Page 1-3: For the Belvoir RDEC. property costs erroneously appear in thousands of dollars
instead of millions. The "REAL PROP" amount should read 14.041; the "EQUIP" amount should

> •read 8.174.

3. Page 1-4: Two column headings are truncated. "N-HOUSE" should read "IN-HOUSE"; and "-

i HOUSE" should read "IN-HOUSE'.

4. Page 1-6: Two column headings are truncated. "N-HOUSE" should read "%N-HOUSE"; and
HOUSE" should read "IN-HOUSE". (There are no errors on page 1-5.)

5. Page 1-8. One column heading was truncated. "N-HOUSE" should read "IN-HOUSE". (There
are no errors on page 1-7.)

6. Page 2-24: For the Belvoir Research, Development and Engineering Center, Property
Acquisition Costs erroneously appear in thousands of dollars instead of millions. The "REAL
PROPERTY" amount should read 14.041; the "EQUIPMENT" amount should read 8.174. (There
are no errors on page 2-23.)

7. Page 2-36: For the Combat Systems Test Activity, several incorrect Personnel Data numbers
appear. "Military Technical Support & Other Personnel" should read 173, not 5; "Total Technical
Support & Other Personnel" should read 960, not 792. (There are no errors on page 2-35.)

8. Page 2-98: For OPTEC - Test and Experimentation Command, several incorTect Personnel Data
numbers appear. "Military Scientists & Engineers-Other" should read 1103, not 13. "Civilian
Scientists & Engineers-Other" should read 610, not 62. "Total Scientists & Engineers-Other"
should read 1713, not 75. (There are no errors on page 2-97.)

94-36286'ZrP,' -3 6 2 8 6



FY-93 Department of Defense In-House RDT&E Activites Report, 1 November 1994.

ERRATA, 14 November 1994, page 2 of 2

9. Page 3-12: For the Naval Air Warfare Center, several incorrect Funding amounts appear. The
correct amounts are as follows:

Appropriation In-House Out-of-House Total

6.1 Other no 1.480 3.949
6.2 IED (Navy) changes 0.167 1.114
6.2 Other 40.961 108.329

(There are no errors on page 3-11.)

10. Page 3-22" For the Naval Civil Engineering Laboratory, several incorrect Personnel Data
numbers appear. "Total Scientists & Engineers - Other" should read 184, not 177, and "Total
Technical Support & Othcr Personnel" should read 205, not 196. (There are no errors oa page 3-
21.)

Inconsistencies:

1. The correct tulephone number for the Naval Medical Research Unit #2, Jakarta, Indonesia (011-
62-21-421-4454) appears on page 3-53. The telephone number on page 3-55 is incorrect.

2. The correct telephone number for the Naval Medical Research Unit #3, Cairo, Egypt (011-20-
2-284-1375) appears on• page 3-57. The telephone number on page 3-60 is incorrect.
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DOD IN-HO USE RDT&E ACTIVTIES REPORT FY93 Army

Belvoir Research, Development and Engineering Center
Ft. Belvoir, VA 22060-5606 Commander COL Dennis C Cochrane
(703) 704-2238

MISSION

Respon.-ible for shieving material and technical capability in combat support/combat service support
though program areas of mobility/countermobility, survivability, energy and logistics which satisfy
approved requirements to provide the United States with a superior combat and deterrent force in assigned
mission areas.

CURRENT IMPORTANT PROGRAMS

Tactical Logistics Systems
Countermine/Counterobstacle Equipment
Tactical Electric Power Systems
Bridging Systems
Water Supply and Handling Equipment
Camouflage/Concealment/Deception Equipment

EQUIPMENT/FACILITIES

Facilities: R&D test laboratories. Bridge test hanger. Mobile stress analysis van. Rail impact. Truck
stability tilt table. Radio frequency anechoic chamber. Vehicle test tracks Shock/vibration dvniamri anid
environmental simulators. Mine lanes for sensor test and evaluation. Automated camouflage pattern
generation. Motion picture/visual pictorial support. Model fabrication shop. Laboratory capabilities
include performance of tests and evaluations such as explosive, acoustic. cnvironmental endurance and
electrical/electronic, along with device/system design and engineering.
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Army DOD IN-HOUSE RDT&E ACTTI77TES REPORT FY93

Belvoir Researuh, Development and Engineering Center
Ft. Belvoir, VA 22060-5606 Commander: COL Dennis C. Cochrane
(703) 704-2238 i

FY93 FUNDING DATA (MILLIONS $)

APPROPRIATION IN-HOUSE OUT-OF-HOUSE T.'•TAL .-
RDT&E:

6.1 ILIR 0.252 NA 0.252
6.1 Other 0.734 0.240 0.974
6.2 ED (NL Ni,) NA NA
6.2 Other 8.918 11.083 20.001
6.3 3.763 26.171 .9.934
Subtotal (S&T) 13.667 37.494 ,1.161

6.4 7.683 9.278 16.961
6.5 5.836 10.652 16.488
6.6 9.753 11.324 21.077
6.7 1001 0.203 1.204
Non-DOD 0.347 0.982 1.329

TOTAL RDT&E 38.287 69.933 108.221)
Procurement 0.919 3.970 4.889
Operations & Maintenance 19.024 34.691 53.715
Other 1.821 0.900 2.721
TOTAL FUNDING 60.051 109.494 169.545

MILITARY CONSTRUCTION (MILLIONS $)
Military Construction I MILCON) 0.000,

PERSONNEL DATA (END OF FISCAL YEAR 1993)
I SCIENTISTS & ENGINEERS TECHNICAL SUPPORT

TYPE ENDSTRENGTH PHD'S OTHER & OTHER PERSONNEL

MILITARY 20 20 0

%CIVILIAN 370 15 316 39
TOTAL .390 15 336 39

SPACE AND PROPERTY
SPACE (THOUSANDS OF SQ FT) PROPERTY ACQUISITION COST (MILLIONS S)
LAB 332.949 REAL PROPERTY 14.041
ADMIN 67.117 * NEW CAPITAL EQUIPMENT 0.000)
OTHER 260.390 EQUIPMENT 8.174
TOTAL 660.456 * NEW SCIENTIFIC & ENG. EQUIP. 0.000

ACRES 240 * Subset of previous category. See Equip./Facilities Narrative.

NA = Not Applicable
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DOD IN-HOUSE RDT&E ACTIVTTIES REPORT FY93 Army

Combat Systems Test Activity
Aberdeen Proving Gnd, MD 21005-5059 Commander: COL James Kriebel
(410) 278-3574 Technical Dir.: James W. Fasig

MISSION

Combat Systenms Test Activity is the most diverse test facility within DoD. testing a broad spectrum of
military weapons systems and equipment including armored vehicles. guns. ammunition, trucks, bridges,
generators, night vision devices, and individual equipment (boots, uniforms, helmets. etc.). As a multi-
purpose proving grounc, with a temperate climate, our primary mission is to plan, conduct. analyze and
report on projects supporting research, development, test and evaluation (RDTE). design. engineering,
production, and surveillance tests for DoD agencies and contractors. In this single location. CSTA can
subject an item to a full range of tests from automotive endurance and full weapons performance with
environmental extremes. to full-scale live fire vulnerabilitv/survivability/ lethality testing utilizing an
extensive array of test ranges/facilities, simulators and models. In addition to testing domestic systems. we
fully exploit foreign systems to assess the enemy threat. We also develop state-of-the-art test procedures
(DoD, international), methodology and instrumentation in order to meet the test requirements of advancing
military technologies.

CURRENT IMPORTANT PROGRAMS

Truck, M44A2 Series, 2 1/2 Ton, Extended Service Program
M 1A2 Abrams Production Qualification Test (PQT)
Family of Medium Tactical Vehicles (FMTV)
M IA2 Abrams Live Fire Vulnerability Test
M88AIE1 Improved Recovery Vehicle. Endurance. Reliability Test (Ph I)

IIi

EQUIPMENT/FACILITIES

World-renowned automotive test/obstacle ecurses: numerous interior and extenor firing ranges:
envirounmentala simulation cap a-bilities including rough-handling and vibration. eleciromagnctic interference
and environmental conditioning capabilities: full transportability test capability to include rail. roadabilitv.
MIL-STD 209 pull and tie-down, internal and external air transport: UNDEX test pond for underwater
explosives testing and Depleted Uranium Containment Fixture (Superbox) for live fire vulnerabilit-' and
lethality testing; sophisticated non-destructive test facilities: robotics test facility: pulse radiation facility:
state-ofI-the-art industrial complex which includes maintenance and experimental fabrication capabilities.
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Combat Systems Test Activity
Aberdeen Proving Gnd, MD 21005-5059 Commander: COL James Kriebel
(410) 278-3574 Technical Dir. : James W. Fasig

FY93 FUNDING DATA (MILLIONS S)
APPROPRIATION IN-HOUSE OUT-OF-HOUSE TOTAL
RDT&E:

6.1 ILIR 0.000 NA 0.000
6.1 Other 0.000 0.000 0.000
6.2 lED (Navy) NA NA NA
6.2 Other 3.747 1.589 5.336
6.3 2.248 0.953 3.201
Subtotal (S&T) 5.995 2.542 8.537

6.4 6.245 2.648 8.893
6.5 0.000 0.000 0.000
6.6 32.774 21.225 53.999
6.7 0.000 0.000 0.000
Non-DOD 5.246 2.224 7.470

TOTAL RDT&E 50.260 28.639 78.899
Procurement 23.013 9.739 32.757
Operations & Maintenance 2.462 1.195 3.657
Other 9.700 4.182 13.882
TOTAL FUNDING 85.440 43.755 129.195

MILITARY CONSTRUCTION (MILLIONS $
Military Construction (MILCON) 1 0.000 -

PERSONNEL DATA (END OF FISCAL YEAR 1993)

SCIENTISTS & ENGINEERS TECHNICAL SUPPORT[TYPE END STRENGTH PHD'S OTHER & OTHER PERSONNEL
MILITARY 185 0 12 173

CIVILIAN 1,099 7 305 787
TOTAL 1,284 7 317 960

SPACE AND PROPERTY
SPACE (THOUSANDS OF SQ FT) PROPERTY ACQUISITION COST (MILLIONS S)
LAB 155.466 REAL PROPERTY 28.991

ADMIN 166.016 * NEW CAPITAL EQUIPMENT 2.165
OTHER 910.538 EQUIPMENT 182.496
TOTAL 1,232.020 * NEW SCIENTIFIC & ENG. EQUIP. 9.587

ACRES 56,707 * Subset of previous category. See Equip,/Facilities Narrative.

NA = Not Applicable
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DOD IN-HOUSE RDT&E A CTI I.7TIES REPORT FY93 Army

OPTEC - Test and Experimentation Command
Fort Hood, TX 76544-5065 Commander: BG Anthony C. Trifiletti
(817) 288-9114 Technical Dir: Marion Bryson

MISSION

Support the Army materiel acquisition and force development processes by managing the User Testing
Program and conducting operational testing to support force development.

CURRENT IMPORTANT PROGRAMS

M 1A2 Main Battle Tank
JAVELIN Advanced anti-tank weapons system
FMTV Family of Medium Tactical Vehicles
ATCCS Army Tactical Command & Control System
"C 17 Transport aircraft
AFATDS Advanced Field Artillery Data System
SINCGARS Single Channel Ground & Airborne Radio Systems
AJCM
ISM

EQUIPMENT/FACILITIE-S

Position location, high angle modular integrated target. video, data acquisition and reduction, thermal
imaging, fiber optics and video multiplexer/demultiplexer. range timing, microwave, environmental
measurement and survev.

2-97
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OPTEC - Test and Experimentation Command
Fort Hood, TX 76544-5065 Commander: BG Anthony C. Trifiletti
(817) 288-9114 Technical Dir: Marion Bryson

FY93 FUNDING DATA (MILLIONS $)
APPROPRIATION IN-HOUSE OUT-OF-HOUSE TOTAL
RDT&E:

6.1 ILIR 0.000 NA 0.000
6.1 Other 0,000 0.000 0.000
6.2 IED (Navy) NA NA NA
6.2 Other 0,000 0.000 0.000
6.3 0.000 0.000 0.000
Subtotal (S&T) 0.000 0.000 0.000

6.4 0.000 0.000 0.000
6.5 0,000 0.000 0.000
6.6 62.459 0.000 62.459
6.7 0.000 0.000 0.000
Non-DOD 0,000 0,000 0.000

TOTAL RDT&IL 62.459 0.000 62.459
Procurement 0,000 0.000 0.000
Operations & Mainte.iance 43.708 0.000 43.708
Other 0.000 0,000 0.000
TOTAL FUNDING 106.167 0,000 106.167

MILITARY CONSTRUCTION (MILLIONS S)
Militi•.. Construction (MILCON) 0.000

PERSONNEL DATA (END OF FISCAL YEAR 1993)

1 SCIENTISTS & ENGINEERS [TECHNICAL SUPPORT
TYPE END STP FNGTH PHD'S OTHER & OTHER PERSONNEL
MILITARY 1,182 0 1103 79
CIVILIAN 799 3 610 186
TOTAL 1,981 3 1,713 265

SPACE AND PROPERTY
SPACE (THOUSANDS OF SQ FT) PROPERTY ACQUISITION COST (MILLIONS S)
LAB 19.900 REAL PROPERTY 6.300
ADMIN 41.000 * NEW CAPITAL EQUIPMENT 0.000
OTHER 0.000 EQUIPMENT 3.000
TOTAL 60.900 * NEW SCIENTIFIC & ENG. EQUIP. 0.000

ACRES 22 * Subset of previous category. See Equip/Facilities Narrative.

NA = Not Applicable
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EQUIPMENT/FACILITIES (Cont.)

Other facilitier include ground and air ranges, weapons and tactics analysis center. aircraft weapons
survival laboratory, aircraft integration/simulation facilities, strategic systems T&E facility, and radar
cross-section facility.

Patuxent River Station, MD:
Facilities include: RDT&E hangars. aircraft maintenance facilities, catapult launch system, landing
systems test facility, aatomatic carrier landing system, marine air traffic control. Chesapeake Test Range.
range EW and flight radar cross-section facility, aircraft electrical and environmental evaluation facility.
antenna and avionics test facility, ship ground station helo-ship data link evaluation facihty, Air Combat
Environmental T&E facility (ACETEF), manned flight simulator, EW integrated systems test lab.
anechoic chamber, electromagnetic environmental effects facility, EW closed loop facility, target support
facility.

Trenton, NJ:
Facilities include: large and small engine a!itude test area, large engine sea level test cells, rotor spin
facility, fuel and lubricants facility, helicopter transmission test facility.

Warminster, PA:
Facilities include: VP/VS and Lamps Facilities, carrier ASW module lab, ASW engineering lab, vertical
flight iab, air common acoustic processor lab, ASW mission planning lab, TACAIR combat training
systems facility, TACAIR mission planning and systems development facilities, systems integration lab.
sonar development simulation facility, dynamic flight simulator, vertical decelerator, ejection scat tower,
environmental physioiogy lab, Navy standard signal processor lab.

Lakehurst, NJ:
Facilities include: C- 13 steam catapult: MK-7 arresting gear: elevated fixed platform with installed
Recovery, Assist. Secure and Traverse (RAST) system: three (3) active jet car test tracks: jet blast
deflector: dedicated 12,000 ft catapult test runway; ground support equipment test course: jet blast site:
Universal Lighting Pad (UPL); Ship Weapons Evaluation Facility (SWEF).

Indianapolis, IN:
Computer Aided Design (CAD) equipment, Computer Aided Manufactunng (CAM) equipment. digital
avionics simulation laboratory, mobile navigation/communication lab, mission planning center. integrated
avionics lab, ASW lab, microwave integrated circuits lab, EP-3/ES-3 integrated test facility.
meteorological satellite recovery systems lab, microwave test range, design/development environmental test
equipment, engineering design lab. materials lab, stereo lithography equipment, failure analysis equipment.
scanning electron microscopes, model analysis equipment.
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Navy DOD IN-HOUSE RDT&E ACT1Th7TIESREPORT FY93

Naval Air Warfare Center
Arlington, VA 22243 CO: RADM G. Strohsahl
(703) 604-6033 (x2200) Technical Dir. Lewis Lundberg

FY93 FUNDING DATA (MILLIONS S)
APPROPRIATION IN-HOUSE OUT-OF-HOUSE TOTAL
RDT&E:

6.1 ILIR 4.090 NA 4.090
"6.1 Other 2.469 1.480 3.949
6.2 IED (Navy) 0.947 .167 1.114
6.2 Other 67.368 40,961 108.329
6.3 29.609 35,405 65.014
Subtotal (S&T) 104.483 78.013 182.496

6.4 138.481 106.587 245.068
6.5 187.062 171.646 358.708
6.6 244,208 130.560 374.768
6.7 82.513 98.324 180.837
Non-DOD 0,000 0.000 0.000

TOTAL RDT&E 756.747 585.130 1,341.877
Procurement 396,799 829.798 1.226.597
Operations & Maintenance 301,002 202.460 503.462
Other 246.190 I 529,060 775.250
TOTAL FUNDING - 1,700.738 2,146.448 [3,847.186

1 •MILITARY CONSTRUCTION (MILLIONS $)
Military Construction (M1LCON) 1 .5.300

PERSONNEL DATA (END OF FISCAL TEAR 1993) _

SCIENTISTS & ENGINEERS TECHNICAL SUPPORTi'
TYPE END STRENGTH PHD'S OTHER & OTHER PERSONNEL
MILITARY 3,475 9 452 3.0 14

LCIVILIAN 19,513 258 7.216 12.039
TOTAL 1 22,9i88 1 267 7,668 1505

SPACE AND PROPERVY
SPACE (1-OUSANDS OF SQ 'T) [ PROPERTY ACQUISITION COST (MILLIONS S)
LAB 0,464.579 REAL PROPERTY 4.102.356
ADMIN 1.530.885 * NEW CAPJTAL EQUIPMENT 29.373
OTHER 10,102.209 EQUIPMENT 1.549.239
TOTAL 18,097.673 * NEW SCIENTIFIC & ENG. EQUIP. 42.956

ACRES 1,165,875 j * Subset of previous category. See Equip./Facilities Narrative.

NA-- Not Applicable
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DOD IN-HOUSE RDT&E ACTIVI7TIES REPORT FY93 Navy

Naval Civil Engineering Laboratory
Port Hueneme, CA 93043-4328 CO: CAPT. Joseph C. Penell
(805) 982-1393 Technical Dir.: Robert N. Storer

MISSION

To be the principal Navy RDT&E center fot shore and fixed surface and subsurface ocean facilities and
for the Navy and Marine Corps construction forces. As an integral member of the Naval Facilities
Engineering Command Team, our mission is to provide innovative technology products and services
required to improve the acquisition, operation, and maintenance of Navy shore and ocean facilities and to
enhance the Seabees and the Marine Corps operational readiness capabilities. In carrying out our mission.
we conduct RDT&E transfer technology, and provide specialized engineering services.

CURRENT IMPORTANT PROGRAMS

Defense environmental restoration program. Pollution prevention. Navy shore facilities improvement.
Deep ocean technology in support of ASW. Marine Corp amphibious logistics. Navy construction forces
systems. Ocean test ranges. Underwater construction force systems. Explosive safety. Physical security
systems. Independent exploratory development. Independent research. Support of Army and Air Force
facilities engineering programs.

EQUIPMENT/FACILITIES

Deep ocean simulation laboratory. Shallow water dive tank. Resear.h motor vessel "Independence".
Ballistic test facility for testing security products. Metallurgical mateiial laboratory. Chemistry
laboratory. Water purification laboratory. Steamboiler laboratory Electromagnetic Pulse (EMP) test
facility. Environmental protection laboratory. Physical security test facility. Soils laboratory. Heavy
equipment test facility. Hclo lift tcst site. High temperaturc pavements stand. Fiber optics laboratory.
Research support vessel. Controlled suspension test facility, recompression chamber, cold chamber.
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Navy DOD IN-HOUSE RDT&E ACTIVITIES REPORT FY93

Naval Civil Engineering Laboratory
Port Hueneme, CA 93043-4328 CO: CAPT. Joseph C. Penell
(805) 982-1393 Technical Dir.: Robert N. Storer

FY93 FUNDING DATA (MILLIONS $)

APPROPRIATION IN-HOUSE OUT-OF-HOUSE TOTAL
RDT&E:

6.1 ILIR 0.259 NA 0,259
6.1 Other 0.733 0.510 1.243
6.2 IED (Navy) 0.170 0.030 0.200
6.2 Other 6.201 0.887 7.088
6.3 7.971 8.939 16.910
Subtotal (S&T) 15.334 10.366 25.700

6.4 8.423 8.873 17.296
6.5 2.390 2.555 4.945
6.6 0.010 0.000 0.010
6.7 1.810 0.360 2.170
Non-DOD 2.711 0.593 3.304

TOTAL RDT&E 30.678 22.747 53.425
Procurement 1.905 1.127 3.032
Operations & Maintenance 8,026 1.178 9.204
Other 7,153 1.659 8.812
TOTAL FUNDING 47.762 26.711 74.473

f MILITARY CONSTRUCTION MILLIONS S)
Military Construction (MILCON1 0.438

PERSONNEL DATA (END OF FISCAL YEAR 1993)

SCIENTISTS & ENGINEERS TECHNICAL SUPPORT
TYPE END STRENGTH PHD'S OTHER & OTHER PERSONNEL
MILITARY 16 0 7 9
CIVILIAN 385 12 177 196
TOTAL 401 12 184 205

SPACE AND PROPERTY

SPACE (THOUSANDS OF SQ FT) PROPERTY ACQUISITION COST (MILLIONS S)
LAB 108.655 REAL PROPERTY 5.536
ADMIN 84.276 * NEW CAPITAL EQUIPMENT 0.350
OTHER 39.404 EQUIPMENT 1 7.700
TOTAL 232.335 * NEW SCIENTIFIC & ENG. EQUIP. 0.000. -

ACRES 33 Subset of previous category. See Equip,/Facilities Narrative.

NA = Not Applicable
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