UNCLASSI FI ED

EXH BIT R 2, FY 2000 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET Dat e: February 1999

BUDGET ACTIVITY: 4 PROGRAM ELEMENT: 0603207N
PROGRAM ELEMENT TI TLE: Air/Ccean Tactical Applications

(U COST: (Dollars in Thousands)

PRQIECT
NUVMBER & FY 1998 FY 1999 FY 2000 FY 2001 FY 2002 FY 2003 FY 2004 FY 2005 To Tot al
Title Actual Estimate Estinmate Estinate Estimate Estimate Estinmate Estimate Conpl et e Pr ogram

X2341 METOC Data Acquisition
8, 353 7,517 8, 669 8, 892 9, 100 10, 276 10, 501 10, 735 CONT. CONT.

X2342 MNETOC Data Assimlation and Mdeling
9, 590 10, 292 12, 289 12,702 13, 083 12,514 12,814 13, 127 CONT. CONT.

X2343 Tactical METOC Applications

6, 729 6, 522 7,707 7,817 7,975 8, 457 8, 657 8, 858 CONT. CONT.
X2344 Precise Timng and Astronetry

1,157 1,312 1, 444 1,474 1, 498 1,525 1, 557 1, 590 CONT. CONT.

TOTAL 25, 829 25, 643 30, 109 30, 885 31, 656 32,772 33,529 34, 310 CONT. CONT.

R-1 Shopping List - Item No TBD (1) of TBD (32)

Exhi bit R-2, RDT&E Budget Item Justification
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EXH BIT R 2, FY 2000 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET Dat e: February 1999

BUDGET ACTIVITY: 4 PROGRAM ELEMENT: 0603207N
PROGRAM ELEMENT TI TLE: Air/Ccean Tactical Applications

(U M SSI ON DESCRI PTI ON AND BUDCET | TEM JUSTI FI CATI ON

The Air Ccean Tactical Applications (AOTA) Program Element is specifically tailored to enphasize techni ques whi ch expand
know edge and i nprove understandi ng of the neteorol ogi cal and oceanographic (METOC) environment and its inpact on conbat
systenms performance. AOTA focuses on shall ow water and other harsh environnents, and regional conflict and crisis response
scenarios. Projects in this program el enent devel op atnospheric and oceanographic data assimlation techni ques, forecast
nodel s, data base nanagenent systens and associ ated software for use in both nmainfrane and tactical scale conputers. d oba
Geospatial Information and Services efforts within this program address the bathymetric and gravimetric needs of the Navy.
Al so devel oped are algorithns to process renptely sensed satellite data for integration into other systens and tactica
applications. 1In addition, the projects provide for denonstrati on and validation of specialized METOC i nstrunmentation and
measur enent techni ques, new sensors, communications and interfaces. Included are techniques to assess, predict and enhance
the performance of current and proposed undersea surveillance, tactical and mine warfare and weapons systens. AOTA METCC
products are tailored for, and will be incorporated into the d obal Comrand and Control System Maritine (GCCS/M and/or
onboard conmbat systens to provide accurate operational system performance predictions. These METOC products will also be
incorporated into fleet trainers to provide realistic environments in support of warfare simulations. Finally, this project
upgrades the accuracy of the U S. Naval Ohservatory's Master C ock system devel ops near-real-tinme earth orientation

predi ctions; devel ops very precise determ nation of positions of both faint and bright stars; and supports satellite
tracki ng and space debris studies.

(U) JUSTI FI CATI ON FOR BUDGET ACTIVITY: This programis funded under DEMONSTRATI ON & VALI DATI ON because it devel ops and
i ntegrates hardware for experinmental test related to specific ship or aircraft applications.

R-1 Shopping List - Item No TBD (2) of TBD (32)
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EXH BIT R 2a, FY 2000 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET Dat e: February 1999
BUDGET ACTIVITY: 4 PROGRAM ELEMENT: 0603207N PRQIECT NUMBER: X2341
PROGRAM ELEMENT TI TLE: Air/ Ccean Tactical Applications PROJECT TI TLE: METOC Dat a
Acqui si tion
PRQIECT
NUMBER & FY 1998 FY 1999 FY 2000 FY 2001 FY 2002 FY 2003 FY 2004 FY 2005 To Tot al
Title Actual Estinmate Estimate Estinate Estimate Estimate Estinmate Estimate Conpl et e Pr ogram

X2341 METOC Data Acquisition
8, 353 7,517 8, 669 8, 892 9, 100 10, 276 10, 501 10, 735 CONT. CONT

Note: This project is the consolidation of projects X0118, X1987, X0514 and the Data Coll ection/lnversion portion of X0120.

A, (U M SSI ON DESCRI PTI ON AND BUDGET | TEM JUSTI FI CATI ON: The maj or thrust of the meteorol ogy and oceanography (METOC) Data
Acquisition Project is to devel op, denonstrate, and validate METOC data col | ection nethods and sensors, and to evol ve the
ability to provide tinely and accurate METOC data and products to the Tactical Conmander. As the enphasis on Naval Warfare
has evol ved fromblue water operations to the littoral and hinterland battl espace, METOC data requirenents have |ikew se
evolved. The littoral and hinterland regions are extrenely dynani c and conpl ex, characterized by strong and highly variable
oceanographi ¢ and at nospheric conditions. As a result, the need to accurately characterize these paraneters is nore crucial
than ever in planning and executing Anphi bi ous Warfare, M ne Warfare, Special Operations, Anti-Subnarine Warfare, and Strike
Warfare operations. Routinely avail able data sources, such as climatol ogy, oceanographi c and neteorol ogi cal nunerica
nodel s, and satellite renpte sensing are i nadequate to support these warfare areas in the littoral and hinterland regions.
Current operational sensors, such as the standard ball oon | aunched radi osonde, are depl oyed fromplatforns which are
frequently |l ocated great distances fromthe area of interest. The principal challenge is to provide a neans for the
collection and di ssenination of METOC data in highly variable and dynanmic littoral environmental conditions or in denied,
renpte or inaccessible areas over extended periods of tinme. The principal goals of this project are to: 1) Provide the
means to rapidly and automatically acquire a broad array of METOC data using both of f-board and on-board sensors; 2)
provi de an on-scene assessnent capability for the tactical conmander; 3) provide the tactical conmander with real-tine
METOC data and products for operational use; 4) denonstrate and validate the use of tactical workstations and desktop
conmputers for processing and display of METOC data and products using | atest networking technol ogies; 5) denonstrate and
val i dat e t echni ques which enpl oy data conpression, connectivity and interface technologies to ingest, store, process,

di stribute and di splay these METOCC data and products; 6) devel op new charting and bathynetric survey techni ques necessary
to reduce the existing 300 ship year shortfall in coastal hydrographic survey requirenents; and, 7) develop an expanded

dat abase for predictive METOC nodels in areas of potential interest.

R-1 Shopping List - Item No TBD (3) of TBD (32)
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EXH BIT R 2a, FY 2000 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET Dat e: February 1999
BUDGET ACTIVITY: 4 PROGRAM ELEMENT: 0603207N PRQIECT NUMBER: X2341
PROGRAM ELEMENT TI TLE: Air/ Ccean Tactical Applications PROJECT TI TLE: METOC Dat a
Acqui si tion
(U PROGRAM ACCOVPLI SHVENTS AND PLANS:

1. (U) FY 1998 ACCOMPLI SHVENTS:

. (U (%1,839) Perfornmed assessnment of tenporal/spatial variability of littoral environments, and assessed various
i nversion and assimlation techniques to obtain ocean/atnosphere tenporal/spatial variability of littoral
environnents. Continued Integration of MEASURE Interface Processor (MP) into airborne unnmanned vehicl es (UAV’s).

Developed Battlespace characterization techniques to measure environmental data in-situ and transmit to Fleet
assets.

e (U) ($868) Continued Airborne Combat Data Collection via fleet assets.

* (V) ($820) Continued sensor developments for ROV/AUV assume incremental vehicle size reductions requiring
yearly sensor miniaturization.

* (V) ($346) Continued sensor integration and development of UAV sensors in Pioneer Vehicle.
* (V) ($600) Continued hinterland clandestine micro sensor.
e (U) ($304) Completed A-sized self mooring clandestine buoy.

* (V) ($574) Take delivery of RMS vehicle. Continued instrumentation design and began demonstration and
validation of joint RMS vehicle for remote littoral bathymetry/mine hunting.

* (V) ($712) Continued development of airborne laser bathymetry techniques from fixed wing aircraft for
crisis response.

* (V) ($617) Continued information management and DMAP functions.

R-1 Shopping List - Item No TBD (4) of TBD (32)
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BUDGET ACTIVITY: 4 PROGRAM ELEMENT: 0603207N

UNCLASSI FI ED

EXH BIT R-2a, FY 2000 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET Dat e: February 1999

PRQIECT NUMBER: X2341
PRQJIECT TI TLE: METOC Dat a
Acqui si tion
(U ($611) Continued devel opnent of data connectivity with the JSONand Aegis C2 systems. Began data
connectivity with next-generation Tonahawk and M ne Countermeasures nission planning systens.

PROGRAM ELEMENT TI TLE: Air/Ccean Tactical Applications

(U (%$300) Continued test and eval uati on of non-devel opnent al

itenms in support of data connectivity
visualization, interfaces and C2 systens.

(U ($729) Began devel opnent of next-generation SMOOS(R)/MORI AH sensors.

(U) ($33) Devel oped and updated Naval Command, Control, Commrunications, Conputers, Intelligence, Surveillance and
Reconnai ssance (C41 SR) inpl enentation gui dance. Devel oped and updated Naval C41 SR mission to

i ncorporate an overarching operational, systens, technical and information architecture. Conducted
associ ated C41 SR anal yses and st udi es.

(U FY 1999 PLAN:

(U ($900) Continue Airborne Conbat Data Col l ection via fleet assets.

(U (%$976) Continue sensor devel opnents for ROV/ AUV, and Initiate sensor integration and devel opnent of
UAV sensors in Tier Il Plus Vehicles.

(U) ($377) Conplete hinterland clandestine micro sensors.

(U (%$1,054) Continue assessnments of tenporal and spati al

variability of littoral environments for acoustic
data i nversion.

(U (%$850) Initiate dem val of METCC Air, Surface, Undersea Reconnai ssance Equi pment (MEASURE), and conti nue
devel opnent of next-generation sensors for SMOOS(R)/ MORI AH. .

R-1 Shopping List - Item No TBD (5) of TBD (32)
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EXH BI T R-2a, FY 2000 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET Dat e: February 1999
BUDCGET ACTIVITY: 4 PROGRAM ELEMENT: 0603207N PRQJIECT NUMBER  X2341
PROGRAM ELEMENT TI TLE: Air/ Ccean Tactical Applications PROJECT TI TLE: METOC Dat a

Acqui si tion

e (U (%$800) Conplete data connectivity with the Aegis C2 system and the M ne Counterneasures mission
pl anni ng system Continue devel opnent of data connectivity with the next generati on Tonahawk
m ssi on planni ng system and the d obal Command and Control System Maritime (GCCS/M .

e (U (%$375) Conplete test and eval uation of non-devel opnental itens in support of data connectivity
visualization, interfaces and C2 systens.

« (V) ($375) Begin devel opnent of advanced aerosol neasurenent techniques.

e (U (%$542) Continue instrunmentation denonstration and validation of joint RVS vehicle for renmpte littoral
bat hynetry/ m ne hunti ng.

e (U (%$627) Conmplete devel opnent of airborne |aser bathymetry techniques fromfixed wing aircraft for
Crisis response.

(U ($641) Continue infornmation managenent and DVAP functi ons.

3. (U EY 2000 PLAN:
e (U (%$950) Continue Airborne Conmbat Data Collection via fleet assets.

* (U (%$1,696) Continue sensor devel opnents for ROV/ AUV, and continue sensor integration and devel opnent of UAV
sensors in Tier Il Plus Vehicles.

e (U (%$1,150) Continue assessnments of tenporal and spatial variability of littoral environments for acoustic
data inversion.

R-1 Shopping List - Item No TBD (6) of TBD (32)
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EXH BIT R-2a, FY 2000 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET Dat e: February 1999

PRQIECT NUMBER: X2341
PRQIECT TI TLE: METCOC Dat a
Acqui si tion

MEASURE, SMOOS(R)/ MORI AH and aer osol

BUDGET ACTIVITY: 4 PROGRAM ELEMENT: 0603207N
PROGRAM ELEMENT TI TLE: Air/Ccean Tactical Applications

* (U (%1,480) Continue devel opnent of next-generation sensors for
nmeasur enent s.

* (U (%$1,588) Continue devel opnent of data connectivity with the next generati on Tomahawk m ssi on pl anni ng
system and GCCS/M  Begi n devel opnent of data connectivity with the next generation Tactical Air Mssion

Pl anni ng System (TAMPS 7. 0)

e (U (%$1,005) Conplete instrumentation denmonstration and validation of joint RVS vehicle for renote littoral

bat hynetry/ m ne hunti ng.

« (U ($800) Continue information managenment and DVAP functi ons.

B. (U PROGRAM CHANGE SUMVARY:
(U) CHANGE SUMVARY EXPLANATI ON:
(U) Funding: FY 1998: (+$8,353K) FY-00 conparability adjustnents.

FY 1999: (-%$18K) Revi sed econom c assunptions, (-$5K) civilian personnel under-execution, (-$86K) contract
advi sory and assi stance services, and (-$900K) FY-99 Congressional cut for excessive budget grow h.

FY 2000: (+$33K) NWCF rates, (+$11K) civilian pay rates, (-$125K) non pay inflation, (-$2K) working capital —
NAWC, and (-$8K) inflation reduction.

(U) Schedule: Not applicable.

(U) Technical: Not applicable.
C. (U) OTHER PROGRAM FUNDING SUMMARY: Not applicable.
(U) RELATED RDT&E: PE 0604218N, Air/Ocean Equipment Engineering - AN/SMQ-11 satellite receiver/recorder system

R-1 Shopping List - ItemNo TBD (7) of TBD (32)
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EXH BI T R-2a, FY 2000 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET Dat e: February 1999
BUDCGET ACTIVITY: 4 PROGRAM ELEMENT: 0603207N PRQJIECT NUMBER  X2341
PROGRAM ELEMENT TI TLE: Air/ Ccean Tactical Applications PROJECT TI TLE: METOC Dat a

Acqui si tion
engi neering to receive data from DMSP onboard sel ected ships and shore sites.

D. (U ACQU SITION STRATEGY: Not applicable

R-1 Shopping List - Item No TBD (8) of TBD (32)
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Exhibit R-3 Cost Analysis (page 1) Date: February 99
APPROPRIATION/BUDGET ACTIVITY: RDT&E, N/BA5 PROGRAM ELEMENT: 0603207N PROJECT NAME AND NUMBER: X2341
METOC DATA ACQUISITION
Contract | Performing Total FY99 FYQ0 FYO01 Target
Method | Activity & FY98 | FY99 | Award | FYO0 | Award | FYO1 | Award | Cost To Tota Vaue of
Cost Categories & Type Location +PY Cost | Date Cost Date Cost Date Complete | Cost Contract
Cost
Product Devel opment WX NRL 0]3041| N/A 4,008 | N/A N/A | N/A CONT CONT
WX NAWC-AD Lake 0 770 | N/A 350 | N/A N/A | N/A CONT CONT
CP SSA 0] 1500 | N/A 1500 | N/A N/A | N/A CONT CONT
N/A MISC 0] 1681 | N/A 2,186 | N/A N/A | N/A CONT CONT
Subtotal Product Devel opment 0| 6,992 NA 8,044 NA N/A | N/A CONT CONT
Remarks:
Support CP SSA 0 525 | N/A 625 | N/A N/A | N/A CONT CONT
Subtotal Support 0 525 | N/A 625 | N/A N/A | N/A CONT CONT
Remarks
Exhibit R-3 Cost Analysis (page 2) | Date: February 99
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Exhi bit R-3, Project Cost Analysis

UNCLASSI FI ED



UNCLASSI FI ED

APPROPRIATION/BUDGET ACTIVITY: RDT&E, N/BA5 PROGRAM ELEMENT: 0603207N PROJECT NAME AND NUMBER: X2341
METOC DATA ACQUISITION

Contract | Performing Total FY99 FYQ0 FYO01 Target
Method | Activity & FY98 | FY99 | Award | FYO0 | Award | FYO1 | Award | Cost To Totd | Vaue of

Cost Categories & Type Location +PY Cost | Date Cost Date Cost Date Complete | Cost | Contract

Cost
Subtotal T&E
Remarks

Subtotal Management

Remarks

Total Cost | 0]7517| N/A | 8669 N/A | N/A | NJA | CONT | CONT]|

Remarks

R-1 Shopping List - Item No TBD (10) of TBD (32)
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EXH BIT R 2a, FY 2000 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET Dat e: February 1999
BUDGET ACTIVITY: 4 PROGRAM ELEMENT: 0603207N PRQIECT NUMBER  X2342
PROGRAM ELEMENT TI TLE: Air/ Ccean Tactical Applications PRQIECT TI TLE: METOC Data Assinilation
and Model i ng
(U COST (Dollars in thousands)
PRQIECT
NUMBER & FY 1998 FY 1999 FY 2000 FY 2001 FY 2002 FY 2003 FY 2004 FY 2005 To Tota
Title Actual Estimate Estimate Estinate Estimate Estimate Estimate Estimate Conpl et e Program

X2342 NMNMETOC Data Assimlation and Mdeling.
9, 590 10, 292 12, 289 12, 702 13, 083 12,514 12, 814 13, 127 CONT. CONT.

Note: This project is the consolidation of X0513, X0523, X1596, X2017 and the Mddeling and Assinilation portions of
projects X2008 and X0120.

A. (U M SSI ON DESCRI PTI ON AND BUDGET | TEM JUSTI FI CATI ON: The met eor ol ogi cal and oceanographic (METOC) Data Assimlation
Project is a nulti-faceted program which includes: 1) devel opnent, denonstration and validation of atnospheric and
oceanographi c data assimlation techniques, forecast nodels, database nanagenent systens, and associ ated software for use in
both mai nframe and tactical scale conputers. |Included are numerical oceanographic and atnospheric nodels for the Large
Scal e Conputers at the Navy Fleet Nunerical Meteorology and Oceanography Center, Mnterey, CA and the Naval QOceanographic

O fice, Stennis Space Center, Ms. These nodels, conbined with a gl obal comunications network for data acquisition and
distribution, forma prediction system which provides METOC data and products necessary to support naval operations
worldwide in virtually every mssion area; 2) other nodels, which focus on ocean thermal structure and circul ation, and surf
and tide prediction; 3) techniques to process and manage satellite renotely-sensed environmental data at Oceanography
Centers ashore and on ships equipped with the ANSM) 11 satellite receiver/recorder. These techniques allow for the
integration and tactical application of significant oceanographic and at nospheric data derived fromsatellite-borne sensors.
I ncl uded are techni ques and al gorithnms for the processing of sensor measurements, conversion of raw signal data to
geophysi cal information, analysis schenes enconpassing Artificial Intelligence and Expert Systens, and other satellite data
applications and field validation of end products; and, 4) a famly of acoustic system performance nodels beginning with
active system nodel s and databases in the low, md-, and high-frequency reginmes and culmnating with high fidelity

simul ati on products. As weapons and sensors becone nore sophisticated and conpl ex, the marine environnent has an
increasingly significant inpact on system performance. Operational limtations induced by the ocean and at nosphere nust be
understood, and the resulting constraints on mssion effectiveness and system enpl oynent m ninm zed. Hence, the operating
forces require nore accurate worl dw de forecasts of METOC conditions with increased tenporal and spatial resolution. An
additional challenge is posed by the energence of new satellite sensors, which are continually addi ng new sources of

di sparate data types. 1In order to fully exploit this dynanm c and nmassive volune of data, nodern data base managenent

R-1 Shopping List - Item No TBD (11) of TBD (32)
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EXH BI T R-2a, FY 2000 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET Dat e: February 1999
BUDCGET ACTIVITY: 4 PROGRAM ELEMENT: 0603207N PRQIECT NUMBER  X2342
PROGRAM ELEMENT TI TLE: Air/ Ccean Tactical Applications PRQIECT TI TLE: METOC Data Assinilation
and Model i ng
systenms (DBMS) are required, and nust be tailored for individual conputer configurations. |Inproved representation of
smal | er-scal e phenonena, particularly in the littoral, is also an inportant consideration

U PROGRAM ACCOWPLI SHVENTS AND PLANS:
1. (U FY 1998 ACCOVPLI SHVENTS:

e (U (%1,490) Continued integration of ocean and atnosphere environmental effects on battlespace pl atforns,
weapons and sensor systens, including sinulation for mssion rehearsal, training and analysis. Continued
assessnent of Navy system performance in surrogate environnment. Devel oped data inversion neasurenent and test
plans and identified fleet assets required for test conduct.

* (U (%$1,051) Conpleted devel opnent of clutter prediction nodel, continued devel opnent of high frequency
bottoni | oss scatter nodel/database, continued devel opnment of shall ow water geoacoustic inversion algorithns
using real -tinme data, continued devel opnent of broadband prediction nodel for Fleet use, began devel opnent of an
Operational Sensitivity nodel to predict the sensitivity of system performance to environnmental factors, and
began devel opnent of inprovenents to mne warfare acoustic nodels.

e (U (%$100) Began extending LFBL fromthe 50 M contour water depth to very shall ow water.
« (V) (%$259) Perforned independent verification and validation of nodels being devel oped and upgraded

* (U (%$1,061) Continued devel opment of MPP version of NOGAPS, the advanced aerosol nodel, and the shi pboard
version of the tactical scale nested node

(U (%$194) Began devel opment of next-generation tropical cyclone forecast system

(U (%$250) Began devel opment of Arabian Gul f/Arabi an Sea ocean nodel .

R-1 Shopping List - Item No TBD (12) of TBD (32)
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EXH BIT R-2a, FY 2000 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET Dat e: February 1999

BUDGET ACTIVITY: 4 PROGRAM ELEMENT: 0603207N PROJECT NUMBER  X2342

PROGRAM ELEMENT TI TLE: Air/ Ccean Tactical Applications PRQIECT TI TLE: METOC Data Assinilation
and Model i ng

(U ($675) Conpl eted devel opnent of capabilities to assinmilate and quality control METOC data fromsatellite
sensors and conventional data sources using 3D variational techniques. Began to apply 4D variationa
t echni ques.

(U (%1,305) Conpleted devel opnent of expert systens for satellite oceanographi c and atnospheric feature
anal ysi s, and began devel opment of SSM 1S at nospheric al gorithns.

(U (%1,180) Conpleted transition of Ocean Col or sensor and scatteroneter data operational capability.
Conpl et ed devel opnent and began transition of new algorithms for SAR and altinmetry data. Continued
devel opnent and transition of new algorithms for Ocean Col or sensors and scatteroneter.

(U ($175) Began evaluation of aviation inpact variables satellite product.

(U ($225) Conpleted airborne vs. satellite validation of SAR ocean feature anal ysis.

(U ($325) Continued fleet exercise participation for validation of algorithns.

(U ($668) Conpl eted devel opnment of surf/tide nodels. Continued devel opment of coastal and encl osed basin
tactical scal e oceanographic nodels for sel ected geographical |ocations in response to energent requirenents.

(U) ($500) Began devel opnent of a shipboard shal |l ow water ocean circul ati on nodel and an aut omated
graphi cal application for tactical data visualization

(U (%$132) Devel oped and updated Naval Commrand, Control, Communications, Conmputers, Intelligence, Surveillance
and Reconnai ssance (C4I SR) inpl enentation guidance. Devel oped and updated Naval C41 SR nmission to incorporate an
overarchi ng operational, systems, technical and information architecture. Conducted associ ated C4l SR anal yses
and studi es.

R-1 Shopping List - Item No TBD (13) of TBD (32)
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EXH BIT R-2a, FY 2000 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET Dat e: February 1999

BUDGET ACTIVITY: 4 PROGRAM ELEMENT: 0603207N PROJECT NUMBER  X2342

PROGRAM ELEMENT TI TLE: Air/ Ccean Tactical Applications PRQIECT TI TLE: METOC Data Assinilation
and Model i ng

(U FY 1999 PLAN
e (U (%$858) Continue nodeling and simulation of atnosphere and ocean environnental effects on Navy systens.

* (U (%$1,104) Conplete devel opnent of advanced aerosol nodel and begi n denfval of techniques for coupled
air/ ocean data assimlation.

e (U (%400) Participate in selected fleet exercises and denonstrati ons.

* (U ($700) Continue devel opment of MPP version of NOGAPS and the shipboard version of tactical
scal e nested nodel for operational use.

* (U ($760) Continue devel opment of next-generation tropical cyclone forecast nodel and the Arabian
Gul f/ Arabi an ocean nodel

e (U (%$603) Continue devel opment of capabilities to assimlate and quality control METOC data from
satellite sensors and conventional data sources using 4D vari ati onal techniques.

e (U (%$1,000) Conplete devel opnent of SSM IS atnospheric algorithms and transition of new algorithns for SAR
and altimetry data.

e (U (%$250) Continue evaluation of aviation inpact variables satellite product.

e (U (%$1,000) Begin developnment of techniques for bathymetry and surf zone and high resolution mcro-
t opography al gorithns and aut onated objective processing in the littoral.

e (U) (%$581) Continue devel opment of coastal and encl osed basin tactical scal e oceanographic nodels for
sel ected geographical |ocations in response to enmergent requirenents.

R-1 Shopping List - Item No TBD (14) of TBD (32)
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EXH BIT R 2a, FY 2000 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET Dat e: February 1999
BUDGET ACTIVITY: 4 PROGRAM ELEMENT: 0603207N PRQIECT NUMBER  X2342
PROGRAM ELEMENT TI TLE: Air/ Ccean Tactical Applications PRQIECT TI TLE: METOC Data Assinilation
and Model i ng

(U ($650) Continue devel opnent of shipboard shall ow water ocean circul ati on nodel and automated graphica
applications for tactical data visualization

(U) ($663) Begin devel opnent of next generation tide and surf nodels.

(U ($975) Continue the devel opnent of mid-frequency bottom |l oss/bottom scatter nodel s and dat abases for
shal | ow wat er environnents | AW gui dance provided by the Acoustic Mdeling Advi sory Panel

(U (%$748) Continue the verification and validation of products and data assimlation techni ques devel oped for
fleet applications.

3. (U FY 2000 PLAN:
e (U (9%1,288) Continue nodeling and sinulation of atnmosphere and ocean environnental effects on Navy systens.
* (U ($%$1,233) Continue devel opnents of techniques for coupled air/ocean data assinilation
e (U (%400) Participate in selected fleet exercises and denonstrations.

* (U (%$925) Conplete devel opnent of MPP version of NOGAPS and the shipboard version of tactical scale
nested nodel for operational use.

* (U (%1, 253) Begin devel opment of next generation high resolution coupled air/ocean forecast nodels.

* (U (%$1,400) Conplete devel opnent of next-generation tropical cyclone forecast nodel and the Arabian
Gul f/ Arabi an ocean nodel. Continue devel opment of coastal and encl osed basin tactical scal e oceanographic
nodel s for sel ected geographical locations in response to emergent requirenents.

e (U (%1,165) Continue devel opnent of capabilities to assinilate and quality control METOC data from
satellite sensors and conventional data sources using 4D variational techniques.

R-1 Shopping List - Item No TBD (15) of TBD (32)

Exhi bit R-2a, RDT&E Budget |tem Justification (X2342)

UNCLASSI FI ED
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EXH BIT R-2a, FY 2000 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET Dat e: February 1999

BUDGET ACTIVITY: 4 PROGRAM ELEMENT: 0603207N PRQIECT NUMBER  X2342
PROGRAM ELEMENT TI TLE: Air/ Ccean Tactical Applications PRQIECT TI TLE: METOC Data Assinilation
and Model i ng

e (U (%$250) Conpl ete evaluation of aviation inpact variables satellite product.

(U (%1,250) Continue devel opment of techniques for bathymetry and surf zone and hi gh resolution nicro-
t opography al gorithns and aut onated objective processing in the littoral.

(U (%1,285) Continue devel opment of shipboard shall ow water ocean circul ati on nodel, next generation tide and
surf nodel s, and autonated graphical applications for tactical data visualization.

(U (%$1,025) Continue the devel opnment of m d-frequency bottom | oss/bottom scatter nodels and dat abases for
shal | ow wat er environments | AW gui dance provided by the Acoustic Mdeling Advisory Panel.

(U (%$815) Continue the verification and validation of products and data assimnilation techni ques devel oped for
fleet applications.

(U) PROGRAM CHANGE SUMVARY:
(U) CHANGE SUMMVARY EXPLANATI ON:
(U Funding: FY 1998: (+%$9,590K) FY-00 conparability adjustnents.

FY 1999: (-%$24K) Revised econonic assunptions, (-$18K) civilian personnel under-execution, and (-3$1, 200K) FY-99
Congressi onal cut for excessive budget grow h.

FY 2000: (+$159K) NWCF rates, (+$52K) civilian pay rates, (-$178K) non pay inflation, (-$4K) working capital —
NAWC, and (-$12K) inflation reduction.

(U) Schedule: Not applicable.

(U) Technical: Not applicable.

R-1 Shopping List - Item No TBD (16) of TBD (32)

Exhi bit R-2a, RDT&E Budget |tem Justification (X2342)
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EXH BIT R 2a, FY 2000 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET Dat e: February 1999
BUDGET ACTIVITY: 4 PROGRAM ELEMENT: 0603207N PRQIECT NUMBER  X2342
PROGRAM ELEMENT TI TLE: Air/ Ccean Tactical Applications PRQIECT TI TLE: METOC Data Assinilation
and Model i ng

C. (U OTHER PROGRAM FUNDI NG SUMMARY: Not appl i cabl e.
D. (U ACQU SITION STRATEGY: Not applicabl e.

R-1 Shopping List - Item No TBD (17) of TBD (32)

Exhi bit R-2a, RDT&E Budget |tem Justification (X2342)

UNCLASSI FI ED
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Exhibit R-3 Cost Analysis (page 1) Date: February 99
APPROPRIATION/BUDGET ACTIVITY: RDT&E, N/5A5 PROGRAM ELEMENT:0603207N PROJECT NAME AND NUMBER: X2342 METOC
ASSIMILATION AND MODELING
Contract | Performing Total FY99 FY00 FYO1 Target
Method Activity & FY98 | FY99 | Award | FYO0 | Award | FY0Ol | Award | Cost To Total Cost | Vaue of
Cost Categories & Type Location +PY | Cost Date Cost Date Cost Date Complete Contract
Cost
Product Development WX NRL 0| 7,070 | N/A 8,709 | N/A N/A | N/A CONT CONT
WX NAWC-WD, PM 0 380 | N/A 400 | N/A N/A | N/A CONT CONT
N/A MISC 0| 2,717 | N/A 3,030 | N/A N/A | N/A CONT CONT
Subtotal Product Devel opment 0] 10,167 | N/A 12139 | N/A N/A | N/A CONT CONT
Remarks:
Support CP SSA 0 125 | N/A 150 | N/A N/A | N/A CONT CONT
Subtotal Support 0 125 | N/A 150 | N/A N/A | N/A CONT CONT
Remarks

R-1 Shopping List - Item No TBD (18) of TBD (32)

Exhibit R-3, Project Cost Analysis

UNCLASSI FI ED
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Exhibit R-3 Cost Analysis (page 2) Date: February 99
APPROPRIATION/BUDGET ACTIVITY: RDT&E, N/5A5 PROGRAM ELEMENT:0603207N PROJECT NAME AND NUMBER: X2342 METOC
ASSIMILATION AND MODELING
Contract | Performing Total FY99 FY00 FYO01 Target
Method Activity & FY98 | FY99 | Award | FY00 | Award | FYOl | Award | Cost To Total | Vaueof
Cost Categories & Type Location +PY Cost Date Cost Date Cost Date Complete | Cost | Contract
Cost
Subtotal T&E
Remarks
Subtotal Management

Remarks

Total Cost | 010292 N/A [12289| N/A | NAJ| NA | CONT | CONT |

Remarks

R-1 Shopping List - Item No TBD (19) of TBD (32)

Exhibit R-3, Project Cost Analysis

UNCLASSI FI ED
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EXH BIT R-2a, FY 2000 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET Dat e: February 1999

BUDGET ACTIVITY: 4 PROGRAM ELEMENT: 0603207N PRQIECT NUMBER:  X2343
PROGRAM ELEMENT TI TLE: Air/Ccean Tactical Applications PROQIECT TI TLE: Tactical METOC
Appl i cations
(U COSsT (Dollars in thousands)

PRQIECT
NUVMBER & FY 1998 FY 1999 FY 2000 FY 2001 FY 2002 FY 2003 FY 2004 FY 2005 To Tot al
Title Actual Estinmate Estimate Estinate Estimate Estimate Estinmate Estimate Conpl et e Pr ogram

X2343 Tactical METOC Applications
6, 729 6, 522 7,707 7,817 7,975 8, 457 8, 657 8, 858 CONT. CONT.
Note: This project is the consolidation of project X0823 (PE 0603785N) and the METOC Deci sion Aids portion of X2008.

A, (U M SSI ON DESCRI PTI ON AND BUDGET | TEM JUSTI FI CATI ON: The METOC Data Applications project is a continuing effort to
develop and field state-of-the-art software capabilities that provide sensor, comrunication, and weapon system
performance assessnents across the full spectrum of open ocean and littoral operating environnments. These assessnents
al l ow m ssion planners and warfighters, fromthe unit to theater level, to tactically optim ze sensor enpl oynent on

ai rborne, surface, and subsurface platforns in support of all Naval Conposite Warfare nission areas including Undersea
Warfare (USW, Anti-Subrmarine Warfare (ASW, Mne Warfare (MW, Anphibious Warfare (AMN, Anti-Surface Warfare (ASUW
Anti-Air Warfare (AAW, Strike Warfare (STW, and Special Warfare. Enphasis is placed on products to support littora
and regional conflict scenarios. Performance assessnents |leading to inprovenents in tactical control are conducted
through a two-tiered approach: 1) METOC Decision Aids (MDAs); and, 2) Tactical Decision Aids (TDAs). MDAs consist of a
series of analysis tools which characterize the electromagnetic (EM, electro-optical (EO, atnospheric, oceanographic,
and acoustical properties of the battl espace based on the best environnental scene description available at the tine
(i.e., some conbination of historical and/or real-tine (or near real-tine) in-situ data. TDAs, al so devel oped under this
project, then use this information to predict how vari ous weapons and sensor systens will performgiven the current METOC
conditions, and present these predictions in various tabular and graphic formats used by nission planners and
conbat / weapon system operators to devel op ASWand M W search and | ocalization plans, USW AAW ASUW screens, STWprofiles
AMN i ngress and egress points, and other considerations. Proj ect X2343 MDAs and TDAs use data obtained by sensors
devel oped in Project X2341 (METOC Data Acquisition) and assim|ated by software produced by Project X2342 (METOC Dat a
Assim | ation and Modeling), also contained in this Program El ement. They al so used data obtai ned through direct
interfaces to the conbat systems. A current enphasis area of the project is the devel opnment of new conbat system and

m ne warfare perfornmance prediction and MDA/ TDA capabilities required to characterize and/or predict sensor and weapons
system performance in the highly conplex littoral environments in support of regional conflict scenarios. It addresses
nmul ti-warfare areas, particularly Mne Warfare, shallow water ASW and missile and air defense/strike capabilities.

(U) PROGRAM ACCOWPLI SHVENTS AND PLANS

R-1 Shopping List - Item No TBD (20) of TBD (32)
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EXH BIT R-2a, FY 2000 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET Dat e: February 1999

BUDGET ACTIVITY: 4 PROGRAM ELEMENT: 0603207N PRQIECT NUMBER  X2343
PROGRAM ELEMENT TI TLE: Air/Ccean Tactical Applications PROQIECT TI TLE: Tactical METOC
Appl i cations

1. (U FY 1998 ACCOMPLI SHVENTS:

« (U (9%1,891) Devel oped performance prediction capability for additional Electro-Mgnetic/Electro-Optic sensors.
Addr essed new sensor suites schedul ed for incorporation on New Attack Submarine (NSSN), SQQ 89 Block Il Ships
and LAMPS hel i copter upgrades (SH 60R). Incorporated new capability based on Shi pboard Tactical Atnospheric
Forecast Capability (STAFC) devel opments and in-situ/renote nmeasurenment techniques. Evaluated at-sea.

e (U (%$2,014) Initiated devel opment of sensor performance prediction and enpl oyment TDAs whi ch address new
generation undersea warfare systens (Airborne Low Frequency Sonar (ALFS), Towed Active Receive Subsystem
(TARS), High Frequency Sonar Program (HFSP)). Maxim zed use of in-situ collected environnental data fused with
synoptic data. Ensured connectivity to both organic conbat system and renbte sites in support of Joint
Littoral Operations. Integrated into platform ADMs and eval uated at-sea.

« (U (%$957) Based on submarine security and survivability devel opments, initiated devel opnent of automated
vul nerability assessment tactical decision aid capabilities and integrated themw th emergi ng COTS conbat
systenms. Updated automatic event triggering capabilities based on evaluation of previous years efforts.
Integrated into platform ADMs and eval uated at-sea.

e (U (%1, 269) Devel oped at nospheric and oceanographi c data acquisition and application capabilities. Provided
real tine capability to utilize environnental paraneters and distribute these to other Fleet conbatants and
shore sites. Supported Oceanographer of the Navy’s Battlespace METOC Data Acquisition, Assimilation and
Application strategy. Tested initial implementation at-sea.

* (V) ($588) Continued development of surface to air and surface to surface EO model. Began development of
Advanced Refractive Effects Prediction System (AREPS) .

« (U) ($10) Developed and updated Naval Command, Control, Communications, Computers, Intelligence, Surveillance
and Reconnaissance (C4ISR) implementation guidance. Developed and updated Naval C4ISR mission to incorporate
an

overarching operational, systems, technical and information architecture. Conducted associated C4ISR analyses
and studies.

R-1 Shopping List - Item No TBD (21) of TBD (32)
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EXH BIT R-2a, FY 2000 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET Dat e: February 1999

BUDGET ACTIVITY: 4 PROGRAM ELEMENT: 0603207N PROJECT NUMBER  X2343

PROGRAM ELEMENT TI TLE: Air/ Ccean Tactical Applications PRQIECT TI TLE: Tactical METCC
Appl i cations

2. (U FY 1999 PLAN:

(U) ($815) Conplete devel opment of surface to air and surface to surface EO npdel. Continue devel opnent of
AREPS.

(U) (%$2,242) Incorporate prototype Mne Warfare tactical decision aids in baseline surface ship, air and
submari ne performance prediction systens. Maxinmize littoral operation support by ensuring interoperability of
system via existing Fl eet conmuni cati on nechani sns.

(U) (%$1,363) Conplete devel opment of initial sensor prediction capabilities for acoustic and non-acoustic
sensors scheduled to be installed on Fleet conbatants. Apply advanced COTS visualization techniques to
facilitate operator understanding of conplex littoral environnental effects on sensor performance. Integrate
into appropriate platform ADM’s. Perform at-sea evaluation of new capabilities.

(U) ($1,050) Integrate platform vulnerability assessment TDA into surface ship, submarine and air ADM’s to
perform vulnerability assessment for acoustic and non-acoustic sensors and weapons. Evaluate functionality
during at-sea tests.

(U) ($1,052) Incorporate additional environmental sensor interface capabilities to allow for real time

monitoring and measurement of key environmental parameters in support of the Oceanographer of the Navy’s
Battlespace METOC Data Acquisition, Assimilation and Applications strategy. Implement in the platform ADM'’s and
evaluate at-sea.

3. (U) FY 2000 PLAN:

(U) ($915) Continue development of AREPS and begin development of next generation Electro-optical decision aids.

(U) ($2,777) Continue to incorporate prototype Mine Warfare tactical decision aids in baseline surface ship, air
and submarine performance prediction systems. Continue to maximize littoral operation support by ensuring
interoperability of system via existing Fleet communication mechanisms.

R-1 Shopping List - Item No TBD (22) of TBD (32)

Exhi bit R-2a, RDT&E Budget Item Justification (X2343)
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EXH BIT R-2a, FY 2000 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET Dat e: February 1999
BUDGET ACTIVITY: 4 PROGRAM ELEMENT: 0603207N PROJECT NUMBER  X2343

PROGRAM ELEMENT TI TLE: Air/ Ccean Tactical Applications PRQIECT TI TLE: Tactical METCC
Appl i cations

e (U (%1,625) Continue to apply advanced COTS visualization techniques to facilitate operator understanding of
complex littoral environmental effects on sensor performance and integrate into appropriate platform ADM's.
Perform at-sea evaluation of new capabilities.

¢ (U) ($1,240) Continue to integrate platform vulnerability assessment TDA into surface ship, submarine and air
ADM’s to perform vulnerability assessment for acoustic and non-acoustic sensors and weapons. Evaluate
functionality during at-sea tests.

* (U) ($1,150) Continue to incorporate additional environmental sensor interface capabilities to allow for real
time monitoring and measurement of key environmental parameters in support of the Oceanographer of the Navy’s
Battlespace METOC Data Acquisition, Assimilation and Applications strategy. Implement in the platform ADM'’s and
evaluate at-sea.
B. (U) PROGRAM CHANGE SUMMARY:
(U) CHANGE SUMMARY EXPLANATION:
Funding: FY 1998: (+$6,729K) FY-00 comparability adjustments.

FY 1999: (-$15K) Revised economic assumptions, (-$12K) civilian personnel under-execution, and (-$750K) FY-99
Congressional cut for excessive budget growth.

FY 2000: (+$53K) NWCF rates, (+$33K) civilian pay rates, (-$112K) non pay inflation, and (-$7K) inflation
reduction.

(U) Schedule: Not applicable.
(V) Technical: Not applicable.
C. (U) OTHER PROGRAM FUNDING SUMMARY: Not applicable.

(U) RELATED RDT&E: PE 0604218N (Air/Ocean Equipment Engineering). TESS/NITES will incorporate METOC data
applications.

R-1 Shopping List - Item No TBD (23) of TBD (32)

Exhi bit R-2a, RDT&E Budget Item Justification (X2343)
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EXH BI T R-2a, FY 2000 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET Dat e: February 1999
BUDCGET ACTIVITY: 4 PROGRAM ELEMENT: 0603207N PRQJIECT NUMBER  X2343
PROGRAM ELEMENT TI TLE: Air/ Ccean Tactical Applications PRQIECT TI TLE: Tactical METCC

Appl i cations
D. (U ACQU SITION STRATEGY: Not applicable.

R-1 Shopping List - Item No TBD (24) of TBD (32)
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Exhibit R-3 Cost Analysis (page 1) Date: February 99
APPROPRIATION/BUDGET ACTIVITY: RDT&E, N/BA5 PROGRAM ELEMENT:0603207N PROJECT NAME AND NUMBER: X2343 METOC
APPLICATIONS
Contract | Performing Total FY99 FY00 FYO01 Target
Method Activity & FY98 | FY99 | Award | FYO0 | Award | FY0Ol | Award | Cost To Total Cost | Vaue of
Cost Categories & Type Location +PY Cost | Date Cost Date Cost Date Complete Contract
Cost
Product Development WX NUWC 0 675 | N/A 725 | N/A N/A | N/A CONT CONT
WX SSC SD 0 360 | N/A 360 | N/A N/A | N/A CONT CONT
WX NRL 0 300 | N/A 300 | N/A N/A | N/A CONT CONT
CP IPD 0] 3123 | N/A 4,000 | N/A N/A | N/A CONT CONT
CP LOCKHEED 0 500 | N/A 553 | N/A N/A | N/A CONT CONT
N/A MISC 0] 1264 | N/A 1469 | N/A N/A | N/A CONT CONT
Subtotal Product Devel opment 0]6222| N/A 7,407 | NI/A N/A | N/A CONT CONT
Remarks:
Support CP IPD 0 300 | N/A 300 | N/A N/A | N/A CONT CONT
Subtotal Support 0 300 | N/A 300 | N/A N/A | N/A CONT CONT
Remarks

R-1 Shopping List - Item No TBD (25) of TBD (32)

Exhi bit R-3, Project Cost Analysis
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Exhibit R-3 Cost Analysis (page 2)

Date: February 99

APPROPRIATION/BUDGET ACTIVITY: RDT&E, N/BA5

PROGRAM ELEMENT:0603207N

PROJECT NAME AND NUMBER: X2343 METOC
APPLICATIONS

Contract | Performing Total FY99 FY00 FYO01 Target
Method Activity & FY98 | FY99 | Award | FYO0 | Award | FY0Ol | Award | Cost To Total | Vaueof
Cost Categories & Type Location +PY Cost | Date Cost Date Cost Date Complete | Cost | Contract
Cost
Subtotal T&E
Remarks
Subtotal Management
Remarks
Total Cost | 0[652] NA | 7707 | NJA [ NA| NA | CONT | CONT |
Remarks

R-1 Shoppi ng List

- Item No TBD (26) of TBD (32)

Exhi bit R-3, Project Cost Analysis

UNCLASSI FI ED
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EXH BIT R-2a, FY 2000 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET Dat e: February 1999

BUDGET ACTIVITY: 4 PROGRAM ELEMENT: 0603207N PRQIECT NUMBER  X2344
PROGRAM ELEMENT TI TLE: Air/Ccean Tactical Applications PRQIECT TITLE: Precise Tining and Astronetry

(U COSsT (Dollars in thousands)

PRQIECT
NUVMBER & FY 1998 FY 1999 FY 2000 FY 2001 FY 2002 FYy 2003 FY 2004 FY 2005 To Tot al
Title Actual Estimate Estimate Estinate Estimate Estimate Estinmate Estimate Conpl et e Pr ogram

X2344 Precise Timng and Astronetry (fornmerly project X0948).
1, 157 1, 312 1,444 1,474 1,498 1, 525 1, 557 1,590 CONT. CONT.

A, (U M SSI ON DESCRI PTI ON AND BUDGET | TEM JUSTI FI CATI ON: The nmmj or thrusts of the Precise Timng and Astronetry Project in
direct support of the U S. Naval Observatory (USNO are to: 1) address DoD requirenents for needed increases in positioning
accuraci es of nodern weapons systens by the determ nation of star positions (including objects at other than optica

wavel engths) and the stellar inertial reference system (to which all navigation, guidance, and positioning systens are
ultimately referred); 2) develop techniques for the prediction of the Earth’s instantaneous orientation with respect to the
stellar inertial reference system 3) oversee the deternination and di ssemi nation of precise tine information using the
Navy/ DoD Master Cl ock System and precise tinme distribution networks; and, 4) devel op advanced el ectronic |ight detectors and
interferometry in the optical and infrared wavel ength regions for very precise deternination of the positions of both faint
and bright stars, satellite tracking, and space debris studies. DoD Instruction 5000.2 assigns to the Navy the
responsibility for coordinating Precise Tinme and Tine Interval (PTTlI) requirenents and for maintaining a PTTI reference
standard (astronom cal and atomi c) for use by all DoD Services, Federal agencies, and related scientific |aboratories. The
Navy is al so responsible for providing astrononmical data for navigation, positioning, and gui dance, including space. Sone
operational and many energi ng requi renments surpass current support capabilities. |n response to these DoD requirenents,
this project transitions Research (6.1) and Exploratory Devel opment (6.2) efforts, as well as devel opnents in the civilian
sector, into the operational capabilities and products of the USNO

(U PROGRAM ACCOVPLI SHVENTS AND PLANS:
1. (U FY 1998 ACCOVPLI SHVENTS:

R-1 Shopping List - Item No TBD (27) of TBD (32)
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EXH BIT R-2a, FY 2000 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET Dat e: February 1999

BUDGET ACTIVITY: 4 PROGRAM ELEMENT: 0603207N PROJECT NUMBER  X2344

PROGRAM ELEMENT TI TLE: Air/Ccean Tactical Applications PRQIECT TITLE: Precise Tining and Astronetry

(U ($126) Continued evaluation of tinme transfer capabilities via fiber optic network.
(U ($150) Conpl eted denpnstration of GPS for UTI/Polar Mtion

(U ($321) Continued denponstration of large scale CCD array for electronic astrography.
(U ($367) Conpleted prototype optical interferometer astrometry denmpnstration

(U ($170) Began 2 micron neasurenment capability denmonstration for the interferoneter

(U) (%$23) Devel oped and updat ed Naval Command, Control, Communications, Conputers, Intelligence, Surveillance and
Reconnai ssance (C4I SR) inpl ementati on gui dance. Devel oped and updated Naval C4l1 SR mission to incorporate an
overarchi ng operational, systens, technical and information architecture. Conducted associ ated C4l SR anal yses
and studi es.

(U FY 1999 PLAN:

(U ($307) Conplete evaluation of tine transfer capabilities via fiber optic network and begin GPS tine
transfer capability.

(U (%$270) Initiate evaluation of cesiumfountain clock and VLBI/GPS denonstration for earth orientation
par aneters.

(U) (%$510) Conplete 2 micron measurenent capability denonstration over |arge angles and denonstration of
| arge scale CCD arrays.

(U) (%$225) Initiate InSb (I ndium Antinony) detector survey.

R-1 Shopping List - Item No TBD (28) of TBD (32)
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UNCLASSI FI ED

EXH BIT R-2a, FY 2000 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET Dat e: February 1999

BUDGET ACTIVITY: 4 PROGRAM ELEMENT: 0603207N PROJECT NUMBER  X2344

PROGRAM ELEMENT TI TLE: Air/Ccean Tactical Applications PRQIECT TITLE: Precise Tining and Astronetry

3. (U FY 2000 PLAN:

* (U (%$500) Continue evaluation of GPS time transfer capability.

* (U (%$548) Continue evaluation of cesiumfountain clock and VLBI/GPS denonstration for earth orientation
paraneters.

e (U (%$396) Continue InSb (Indium Antinmony) detector survey.

B. (U PROGRAM CHANGE SUMVARY:

(U CHANGE SUMVARY EXPLANATI ON:

(Y
(Y

(Y

Fundi ng: FY 1998: (+$1, 157K) FY-00 conparability adjustnents.
FY 1999: (-%$3K) Revi sed econonic assunptions and (-$150K) FY-99 Congressional cut for excessive budget grow h.

FY 2000: (-$%$21K) non pay inflation, and (-$1K) inflation reduction.
Schedul e:  Not applicabl e.

Technical: Not applicable.

OTHER PROGRAM FUNDI NG SUMVARY: Not appli cabl e.

RELATED RDT&E: None

R-1 Shopping List - Item No TBD (29) of TBD (32)
Exhi bit R-2a, RDT&E Budget Item Justification (X2344)
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EXH BIT R-2a, FY 2000 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET Dat e: February 1999

BUDGET ACTIVITY: 4 PROGRAM ELEMENT: 0603207N PRQIECT NUMBER  X2344
PROGRAM ELEMENT TI TLE: Air/Ccean Tactical Applications PRQIECT TITLE: Precise Tining and Astronetry

D. (U ACQU SITION STRATEGY: Not applicable.

R-1 Shopping List - Item No TBD (30) of TBD (32)
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Exhibit R-3 Cost Analysis (page 1) Date: February 99
APPROPRIATION/BUDGET ACTIVITY: RDT&E, N/BA5 PROGRAM ELEMENT: 0603207N PROJECT NAME AND NUMBER: X2344 PRECISE
TIMING AND ASTROMETRY
Contract | Performing Total FY99 FYQ0 FYO01 Target
Method | Activity & FY98 | FY99 | Award | FYO0 | Award | FYO1 | Award | Cost To Tota Vaue of
Cost Categories & Type Location +PY Cost | Date Cost Date Cost Date Complete | Cost Contract
Cost
Product Devel opment WX NAVAL OBSERV 0| 1,312 N/A 1,444 N/A N/A N/A CONT CONT
Subtotal Product Development 01312 NA 1,444 | N/A N/A N/A CONT CONT
Remarks:

Subtotal Support

Remarks

R-1 Shopping List - Item No TBD (31) of TBD (32)

Exhi bit R-3, Project Cost Analysis
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Exhibit R-3 Cost Analysis (page 2) Date: February 99
APPROPRIATION/BUDGET ACTIVITY: RDT&E, N/BA5 PROGRAM ELEMENT: 0603207N PROJECT NAME AND NUMBER: X2344 PRECISE
TIMING AND ASTROMETRY

Contract | Performing Total FY99 FYQ0 FYO01 Target
Method | Activity & FY98 | FY99 | Award | FYO0 | Award | FY01 | Award | Cost To Totd | Vaue of

Cost Categories & Type Location +PY Cost | Date Cost Date Cost Date Complete | Cost | Contract

Cost
Subtotal T&E
Remarks

Subtotal Management

Remarks

Total Cost | 0[1312] NA | 1444] NA | NAJ| NA | CONT | CONT |

Remarks

R-1 Shopping List - Item No TBD (32) of TBD (32)

Exhi bit R-3, Project Cost Analysis

UNCLASSI FI ED



