
DEPARTMENT OF THE ARMY 
U.S. ARMY TOPOGRAPHIC ENGINEERING CENTER 

no1 TELEGRAPH RQAD 
ALEXANDRIA, VA 22310-3664 

CETEC-ZA (10-5a) 

MEMORANDUM THRU Commander, U.S. Army Corps of Engineers, 
ATTN: CERD-ZA, 20 Massachusetts Ave N.W., 
Washington, DC 20314-1000 

FOR Director of Management, Office of the Chief of Staff, ATTN: 
DACS-TABS, 20 Massachusetts Ave N.W., Washington, DC 20314- 
1000 

SUBJECT: Supplemental BRAC 95 Laboratory Joint Cross-Service 
Group (LJCSG) Data Call 

1. The U.S. Army Topographic Engineering Center (TEC) does not 
have any direct-funded efforts in the C41 functional area. TEC 
does perform reimbursable work and conduct support activities for 
PEO/PMS that fall under the C41 umbrella. Detailed information 
on those efforts should be provided by those offices. 

2. TEC performs no work in the energetics functional area. 

3. The information contained in this report is accurate and 
complete to the best of my knowledge and belief. 

4. Point of contact is Ms. Cathy de Wolfe, CETEC-CS, (703) 355- 
3703. 

./ ---, 
'- TT'). . p 
8. BOGE .\ 

Director 

CF: . 
CERD -M 

DCN 189



OIP 
LIST OF ARMY ACTIVITY DATA CAL.LS RESPONSES FORWARDED TO 
LABORATORY-JCSWG: 

1 .  Construction Engineering Research Labmaries, COE, -gn, IL 

2. Cold Regions Research & Enginee~g  Laboraotry, COE, Hanover, NH 

3. U. S. Amy Topographic Engineering Center, COE, Alexandria, VA 

4. Watmays Exptxhast Station, COE, Vicksburg, MS 

5. U. S. Army Missile Command, Redstone, A .  

6. U.S. Army Armament Research, Development & Engineering Cma, Picrrrimry Arsenal, NJ 

7. U.S. Army Communications-Electronics Command, Fort Momouth, NJ 



DACS-TABS 

DEPARTMENT OF THE ARMY 
OFFICE OF THE CHIEF OF STAFF 

200 ARMY PENTAGON 
WASHINGTON DC 20310-0200 

MEMORANDUM FOR THE CRAlWbW, LABORATORY JOINT CROSS SERVICE 
WORKING GROUP 

SUBJECT: Supplernen~al BRAC 95 Laboratory Joint Cross-Service Omup (LJCSG) Data Call 
for Functional Areas, C41 and Energetics. 

The enclosed Laboratory data is provided in accordance with the Demse Base Closure and 
Realignment Act of 19990, as amended, which requires certification of the accuracy and 
completeness of all information provided to the Commission and the Secretary of Defense. 

The attached data call has been certified at both the Lnstallation and the Major Command level. 
The information contained in this report is true and complete to the best of my knowledge and 
belief 

If we can be of fbfther assistance, please contact The Army Basing Study Office, Laboratory 
representative, Cathy Skidmore-Polmatew, (703)693-007718. 

rll 

- 
CHAEL G. JONES 

Colonel, U.S. Army 
Director, The Army Basing Study 





DEPARTMENT OF THE ARMY 
W A m A * I  UPSRllwRn ITAWN, COWS Of ifiOlNUIIS 

~ n U U P I ( M V M M D  
HtYUU114 urrcUWH Y!W4Y 

HBHORANDUM ?OR Department of tho m y ,  orrice ot the chief ,of & t 8 1 Z r  ATTN: . 
bhCd-TM3 (Dolon+;L Uithaal 0.  DLroato+, A m y  OawLng 
It~ady, 200 army Pantagon. Wamhington, DC 20310-0200 

GUBJEOTt IloQuooto fog C larU iar tLon  t o  thm W C S O  IMC-95 Beta Call 

1. Aofotonoo nornorandurn, BhCS-TABS, undated and received via fax, 
J 3 Oef.6hr 1996. 

2 This, t h e  t h i r d  toquaat Cor clarification, mddremeca tun funntLon.1 .t@aar 
C 4 1  and Energetics .  

3 .  The U.8. Army Engineer Watrrwnyr 1Cxprrimmnt Stat ion im mubmittine 
nagati- rerponra to tnl8 ouppluwntal aata oall  minoe nmltt~rr uf b1ar.e 
funotional earam arm aaplLaablo t o  out mLooLon. 

v Director 

CP I 

a m - B A  (Dr. maid) 
uc;rul-w3 (Mr. swart) 





DEPARTMENT OF THE ARMY 
U.S. Army Corps of Engineers 

WASHINGTON. D.C. 20314-1000 

t O  OCT 

CERD-ZA 

MEMORANDUM FOR DIRECTOR, THE ARMY BASING STUDY (DACS-TABS) 

SUBJECT: Requests for Supplemental BRAC 95 Laboratory Joint 
Cross-Service Group (LJCSG) Data Call 

1. Reference DACS-TABS memo, undated, subject as above. 

2. The four U.S. Army Corps of Engineers Laboratories submits 
a negative report reference subject above. - 
3. POC is Ms. Eloisa E. Brown, CERD-L, (202) 272-1834. 

FOR THE COMMANDER: - 

Chief of Staff 

4 Encls 



DEPkRmENT , . OF W ARMY 
COLD N4DENGNBWG VIBORATORY. CORPS OF ENGINEERS 

~MR,MWHAMPSHlRE037$5.1290 

CECRL-PP October 14, 1994 

MF3fORABDMa POR Director og Management, office of the Chief  of 
mff, Army, A m :  DACS-TABS, Ro- 2A684, The 
Pentagon, Washington, Dc 20310-0200 

SUBJECT: Supplemental BRAC 95 Labxatory Joint Cross-Service Group 
(tJCSG3' Data: 

I .  Ref eronce DACS-TABS HmhoraMum, .ubj ect as above. 

2 .  The response to the aubj& data call requesting fnrormation 
on the tw functional areas of C4I and mergetics is negative for 
VSACRREL. 

3 .  The information canta-ined in this report is accurate and 
complete to the best of 3ay. knok?l.edye and belief. 





DEPARTMENT OF THE ARMY 
CONSTRUCTION ENGINEERING RESEARCH LABORATORIES. CORPS OF ENGINEERS 

P.O. Box 9005 
CHAMPAIGN. ILLINOIS 61826-9005 

REPLY TO 
13 October 1994 

ATTENTION OF. 

CECER-PP 

MEMORANDUM FOR Director of Management, Office of the Chief of Staff, Amy, 
AlTN: DACS-TABS (LTC Dave Powell), Room 2A684, The 
Pentagon, Washington, DC 203 10-0200 . 

SUBJECT: Supplemental BRAC 95 Laboratory Joint Cross Service Group (WCSG) Data Call 

1. Reference memorandum from DACS-TABS to Chief of Engineers, undated, subject as 
above which solicits information on two functional areas, C41 and Energetics. 

2. The U. S. Army Construction Engineering Research Laboratories (USACERL) does not 
conduct research in C41 or Energetics and therefore cannot respond to the subject data call. This is 
accurate to the best of my knowledge and belief. m/a 

DAVID J. REHBEIN 
LTC, EN 
Commander and Acting Director 

CF: 
D. LeverenzlCERD-M 
E. Brown/CERD-L 

CLOSE HOLDISENSITIVE 





FOR OI-FICIAL USE ONLY 
DEPARTMENT OF THE ARMY 

HEADQUARTERS, U.S. ARMY MATERIEL COMMAND 
5001 EISENHOWER AVENUE, ALEXANDRIA, VA 22333-0001 

AMCRD-IT 

MEMORANDUM FOR COLONEL MICHAEL G. JONES, DIRECTOR, THE ARMY 
BASING STUDY, OFFICE OF THE CHIEF OF STAFF, 
200 ARMY PENTAGON, WASHINGTON, D.C. 20310-0200 

SUBTECT: Supplemental BRAC 95 Laboratory Joint Cross-Service 
Group Data Call - Command, Control, Communications, Computers and 
Information (C4I) 

1. Reference memorandum, HQDA, DACS-TABS, undated, subject: 
Supplemental BRAC 95 Laboratory Joint Cross-Service Group (LJCSG) 
Data Call. 

2. Enclosed are two copies of the supplemental information on 
C41, requested in referenced memorandum. The third copy was 
previously hand-delivered to Lieutenant Colonel Powell, DACS- 
TABS, on 13 October 1994. The disk will be provided by mail, 
separately, by 28 October 1994. 

w 3 .  Exceptions to the data requirements are as follows: 

a. Question 2a requested breakout of workyears by 
organizational element. For the U.S. Army Communications- 
Electronics Command (CECOM), we responded with on-board strength 
as we did in BRAC data call # 5  - laboratories. We maintain 
workyear records by appropriation, not by organizational element. 
The on-board strength numbers should be very close to the 
workyear  number. We tasked other C41 activities at Fort Monmouth 
for workyears and reported the number they provided us. This 
question also requested segregation of workyears by job category. 
We categorized workyears based on the overall function of the 
organizational element versus categorization by the job series of 
individual employees. For example, we listed all the workyears 
of the CECOM Legal Office as wlegal,ll although some Legal Office 
employees are administrative and clerical. Please note, however, 
that the number of engineers and scientists we cite in our 
briefing (1,944) is the correct, actual number based on job 
series. 

b. Question 2b requested square feet f space by type and 
organizational element. Our source for this information was the 
Installation Commander's Annual Real Property Utilization Survey 
which breaks out space by organization. The square footage we 
reported was all current space (permanent and temporary). This 

w varies from the data we provided in the Installation Assessment 

FOR ObFICIAL USE ONLY 



FOR OIFICIAL USE ONLY 
AM'CRD-IT 

Clslr SUBJECT: Supplemental BRAC 95 Laboratory Joint Cross-Service 
Group Data Call - Command, Control, Communications, Computers and 
Information (C4I) 

which called for only permanent space, included approved military 
construction through FY96 and was drawn from the Desktop Resource 
Real Property data base. 

c. The response to question 2c is supplemented by the FY94 
C41 Electronics Warfare Project Book we left with the LJCSG on 
14 October 1994. It includes programs managed by CECOM, Program 
Executive Officer (PEO), Intelligence Electronics Warfare, and 
PEO, command and Control Systems. 

d. The maps annotated for question 3a show the current 
location of organizational elements. Some of these elements will 
move as a result of BRAC 93. The new locations are shown on the 
maps annotated for question 3b, space available in FY97. 

e. As noted in our BRAC Data Call # 5  - Laboratories, we do 
not have the initial cost of equipment which would be difficult 
to move or replicate (question 3c). We report, instead, our 
estimate of the replacement cost. 

f. While not a Department of the Army "approved and 
111 p r o g r a e  planN (question 6), we are working an action to move 

the CEC331T Communications Security Logistics Activity from Fort 
Huachuca, AZ,  to Fort Monmouth in FY96. We plan to consolidate 
this a- and its national inventory control point into our 
Logistis and Readiness Center. 

g- B e  mworkyears~t provided for tenant activities 
(quesaiimm 8) are actually on-board strength figures. 

4. Heailgparters, CECOM has crosswalked the data for consistency 
with pr- CECOM responses. As with previously submitted BRAC 95 
data ~ s i o n s ,  we have maintained auditable records at all 
levels & the command, which are on file in the RDTE Integration 
Divis- The data was certified by CECOM and the U.S. Army 
M a t e r a  Command (AMC) senior-level officials to assure accuracy 
and cmq@&eness. 

5. 1 cIEhtify that the BRAC 95 Supplemental Data is complete and 
accumketo the best of my knowledge and belief. 

6. T!kemint of contact for this action is Ms. Jant- Benskin, 
A M C m m ,  (703) 274-9862. 

FOR OIFICIAL USE ONLY 



FOR OI-FICIAL USE ONLY 
AMCRD-IT 

911 SUBJECT: Supplemental BRAC 95 Laboratory Joint Cross-Service 
G ~ O U D  Data Call - Command, Control, communications, Computers and 

7. AMC -- America's Arsenal for the Brave. : 

Encl 

Chief of Staff 

FOR OkFICIAL USE ONLY 



CCT-20-94 THU 13: 03 AMSEL-PE-TF/BRAC FAX NO, 908 532 9302 
I FOR SFFICIAL 352 GiiL1 

DEPARTMENT OF THE ARMY 
kEPDQUARiERS. LlS ARMY C~MMUNIC,~TICNS.ELECTFO%I~:S ZC!4MAPJD 

w sW3 FORT t.4ONldGUTi-l 

FORT MONMOUTH. N€w% JEPSEY 07733-500C 
AlTSNnOfJ Of 

. .  ,.. 2 C t.Z.7 .;.:.r 

I.IEMORAI?TDCT FOR Cmnander, 3. S. A m y  blatcriei Command, 
A'?TN: AMCRD-IT, Ms. Jan Eecskic ,  5601 
Eisenhower Ave., Alexalcria, VA 22333 

SgBJECT: Supplemental BRAC 95 Laboratory Joint Cross- 
Service Group (LJCSG)  Data Call 

3. Reference WS-TAES memorandum, undated, subjecz as 
abcve . 
2. Enclosed, as requested, is our response to subject data 
call. Clarification o f  the data follcws: 

a. Guestion 2a requested breakout of workyears by 
organizational element. For CECOX, we responded with on 
board strength as w e  d id  i n  B-9AC eats call $5-labaratories. 
We maintain workyear records by appropriation, not by 
organizational element. The on board strength numbers 
should be very close ta the workyear number. We tasked 
other C4I activities at Fort I.Zonmouth for workyears, and 
reported the number they provided us. This questicn also 
requested segregation of workyeers by job category. We 
categorized workyears based on the over~ll functlon of the 
crganizational element versus dategorizrtisn by the job 
series of in&-~iaual employees. For example, w e  listed all 
t h e  workyears of t he  C3COM Legal O f f i c s  as ulegniQaithough 
some Legal Office employees are administrative and clerical. 
Flease note, however, that the number of engineers end 
scientists we cite in our briefing (1,944) is tke correct, 
actual number based on job series. 

b. Guestion 2b requested s w a r e  feet of space by type 
and organlzationel element. Our source for this information 
was t t e  Installation Conanandex's Annual Real Iroperty 
Utilization Surrey (ICARPUS) which breaks out space by 
organization. The square foctage we repcrtea tvas all 
w r o n t  apace iparmanent and teqoraq-). T*%s varies from 
the data w e  provided in the Installation Assessment which 
called fcr only 7 e m . e n t  space, included approved military 
construction through FY96, and was drawn f r o m  the Desktop 
Resource Real Property data base (DR REAL). (The DR REAL 
feeds i n t o  the HQRPWS but does cot segregate space by 
organizational element.: 



GCT-20-94 THU 13: 03 AMSEL-PE-TF/BRAC FAX NO, 908 532 9302 

c .  'lease note our resporse t o  qcestion 2c cn programs 
I s  ~ u p p l e ~ e n t e d  by the FY94 C4IEW Project Book we lsft with 
the LJCSG on 14 Oct 94. It  includes programs managed, by 
CECOM, PZO C~~munica t ions ,  PEO ITd, and PEO CCS. 

d. The maps annotated for westion 3a show the current 
location o f  orcanizatiorlal elements. some of these elements 
will mcve as a r e s u l t  of EPAC 3 3 .  Their new locat ions are 
shown on the maps annotated f g r  queszion 3b, space available 
in FY97. 

e. As noted i n  our BRZC Data Call %5-~aboratcrias, we 
do not have the i n i t i a l  cost of eqcipment which would be 
difficuit t o  move c r  repl ica te  (question 3 c ) .  W e  report 
instead our  estimate of the rcplacunent cost. 

f. While not a EX "approved and progranrmec plan" 
(questicn 61, we are working an action to move the CECOM 
Communicaticns Security Logistics Activity from Fort 
Huacbuca, AZ to Fort Idonmouth in FY96. W e  plan to 
consolidate this agency and its NICP into our ~ogistics and 
Readiness Center. 

g .  The Uvrorkyearsu provided for tenanr activities 
(question 8 )  are  act~ally on board strength f igures .  

3 .  The information containsa i n  this report i s  accurate and 
complete t o  the best of my kfio~vleags and belief. 

3 .  Xy POCs f o r  this action are Patricia Devine, !go81 532- 
5937, DSN 992-5937, and Susanna Kevin, 992-4742. 

Encls 
as 

CF: 
M C S O  
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, :!qr ni:r!y 
Char: I - Title FOi\ u. , i.,;;:L LdL ~ i , l  

Char: 2 - PURPOSE w 
* This briefing is to provide information cn Ft. 
Mor~~cuth and the various crganizations located at 
the ~nstallation. The information will better 
infcrm you of the activities comprising the Ft. 
Mon~~Louth community and how we meet our mission. 

* ijhere appropriate, we will provide summary level 
infsrmation (in relation ro the tasking). This is 
supplemented with a detailed package that includes 
all required details. maps, etc. for each question. 

:Zhzrc, 3 - OUTLINE 

* The briefing is structured to provide 
i n f ~ ~ a t i o n  on Fort Monmouch's location, the 
orgz~izations that make up the C4IEW team at Fort 
Monmouth, and some of the other tenants at this 
locarion. Finally, we will address the 
opporzunities BRAC has provided to the C4IEW 
corn-zaity, and what additi~nal capabilities exist 
zt ~ 2 s  Fort. 

ChZir- 4 - TEAM FT MONMOUT'J - STFATEGIC LOCATION - 
B A S 3 5  & TRANSPORTATION 

* :fiere are numerous military bases representing 
all =he services in close proximity to Ft Monmouth. 
We zre located close to major road and rail 
aflzies, have both military and commercial 
ai-~mts close at hand, and are near deep water 

* 33yhanna Army Depot in Eastern Penn. is a 2 
v e  from Ft Monmoucn and is the Army's 

prIpa C4IEW maintenance depot. It is also co- 



'! I l p r  , T ~ , ; I  1 . . ,  
. I * , ! .  I - .a -j-QTA'- Iccatei with the DLA supply depot fcr 

equ r pment 

Chart 5 - TEAM FT MONMOUTH - STRATEGIC LOCATION - 
EUSINESS & ACADEMIA 

* New Jersey has been referred to as the 
"invention state", with a history of exceilence 
dating from Marconits work in what became our Evans 
area, and Project Diana in 1946 which was the 
beginning of satellite communications. It has a 
variety of academic institutions and high 
technology businesses that support the cutting edge 
tecnnologies required in the C4IEW area. 

* ?t Monmouch works with many of these 
ins~itutions. We are the co-founders of the Fiber 
Optics Materiel Research Lab at Rutgers, and 
support Rutgers Wireless Information Systems 
Network Lab. In addition, we work with Princeton 
University on Photonics for research in laser 
devices, and developed a Masters program in 
Software Engineering at Monmouth College, as well 
as many similar programs. 

* -de are also close to the cities of Philadelphia 
&nu New York, providing additionai academic sources 
!s7dcn as Drexel, NYU, Columbia, University of 
?enn., and others). 

* 3ur close proximity to various academic 
ins~itutions provides us with a base to hire well 
educated personnel at Ft Monmouth and provides 
opportunities for advanced education for our 
workforce. 

* In addition, there are numerous C4IEW companies 
along the "Princeton Corridor" that work with us in 
cooperative endeavors. For example, we formed a 
ccssortium of CECOM, Bellcore, and Sarnoff Labs and 
submitted a TRP dual use proposal to ARPA to 



~ ' . ~ l ~ ! ? ~ ~  ?f?r '\I FOi, kt. \ ; & , : ,  , - : 4 

develop interoperability standards' and &$-l'ications 
for integrating video and data over existing 
~elecommunications infrastructures and, the emerging 

w direct broadcast digital satellite ser77ices. 

* In this environment, CECOM is well 30sitioned as 
 he Army's overall system engineer and lead 
acquisition center for C41, the digitai battlefield 
and Force XXI. In this role, CECOM is the 
technology leader in achieving the Arny vision of 
horizontal integration of all combat forces through 
automation and communications, as the primary means 
of winning information-based wars on the digitized 
battlefield. 

Chart 6 - 'TEAM FT. MONMOUTH - ORGANIZATIONS 

* Ft. Monmouth is a unique C4IEW insiallation 
in ihat there exists, in one location, a 
variety of HQ Army Materiel Command, 3ept. of 
Army, and Joint offices and organizatLons, all 
supporting C4IEW efforts and programs 
throughout their life cycle. 

PEO COMMUNICATIONS: A Dept of zke  Army 
3rganization responsible for managing iactical 
~rcund and space communications and Global - 
Positioning Systems. 

PEO COMMAND AND CONTROL SYSTEMS: A dept 
-,t the Army organization responsible for 
managing and integrating synchronized tactical 
automated systems. 

PEO INTELLIGENCE AND ELECTRONIC NARFARE: 
A Cept of the Army organization respcnsible for 
managing tactical combat ID, signai 
Intelligence, night vision, and electronic 
warfare systems. 



COMMUNICATIONS ELECTRONICS CC~AND: ;in 
Arrr;i Hateriel Command organization responsible 
for defining, developing, acquiri2g and 

- 

C"C' -~,,aining superior elecfronic and 
zommunications technologies, proauc~s and 
ser~rices. 

JOINT INTEROPERABILITY AND ENGINEERING 
ORGANIZATION: A joint organization that 
ievelops Architectures, standards, 
int2rfaces/testing and performs systems 
engineering across all services. 

INFORMATION SYSTEMS MANAGEMENT ACTIVITY: 
-A Gnited States Army Information Systems 
Command organization that provides strategic 
and sustaining base communications and Army 
automation (information systems). 

PM, JOINT COMPUTER AIDED ACQUISITION AND 
LOGISTICS SUPPORT: An Army organization 
responsible for automation of logistics and 
support analysis processes for DOD. 

ELECTRONICS AND POWER SOURCES DIRECTORATE: 
Parr of Army Research Laboratory, responsible 
5 - r  advanced micro-electronics, microwave and 
signal processing, frequency control and timing 
:scnnologies. 

Zhzrt 7 - TEAM FT MONMOUTH - ZXISTING SUPPORT OF 
JOINT PROGRAMS 

* Team Ft Monmouth has played a multi-service role 
for many years, and is very active on various joint 
rJrograms, initiatives, and steering committees. 

* dithin DSCS, we are the representative for all 
grzund satellite communications, to include 
engineering, fielding, and support to the systems. 
We zanage the ground element of JSTARS, and the 
grcund terminals for a variety of command and 
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buntroi ana communications systems Forc 30nmout 
1s  location for activities such as JCALS and - . The $180 million dollar mitre ~ederally 
'l~nded Research Development Center, croviding 
research for ALL services (except Air Force) is 
managed at our Ft Monmouth location. 

* The military communications Elec~ronics board 
r--n -,ncluded that a single organization within DOD 
should have COMPLETE responsibility for 
interoperability of tactical switches. CECOM was 
given the lead, in Jan. 1993, for all services 
tactical switches. 

* CECOM was assigned executive agent manager for 
all Joint Task Force communications network 
nanagement systems in Nov. 1993. 

Chart 8 - TEAM FT MONMOUTH - PARTNERSHIP AGREEMENT 

* The co-located C4IEW organizations realized the 
potential benefits of working together toward a 
common goal of SUPERIOR C4IEW equipment. 

* This was formally recognized about two years ago 
through a partnership charter, signed by each of 
:he C4IEW organizations located at Ct. Monmouch in 

* This charter forms the basis for the cooperative 
C4IEW enterprise that now exists within the team Ft 
Monmouth community. We have made the most of our 
concentrated expertise to ensure the Army and DOD 
have received technologically advanced and 
supportable C4IEW equipment. This document has 
hei~ed focus our efforts to the changing needs and - 
requirements of DA and DOD. 
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Chart 9 - TE MONMOUTE - CUEW INTEGRATED LIFE 
CYCLE SUPPORT 

* Ft Monmouth is unique I n  chat the 
organizations there collecrively offer 
virtually one location for life cycle 
management and support of C4IEW equipment. 
This enables experts with various technical 
backgrounds to support a weapon system 
throughout its life cycle. This multi 
functional teaming approach ensures we provide 
optimum C4IEW equipment to our soldiers in the 
field. 

* In the early phase of a life cycle, 
logistics engineers work hand in hand with 
research scientists, acquisition teams and 
review boards to ensure we are pursuing 
technologically advanced, supportable systems 
at the lowest possible life cycle costs. 

* At the latter portion of the life cycle, we 
tap the expertise of engineers, and research 
ways to maintain the supportability of systems. 
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(TEAM FT MONMOUTH - ORGANIZATION CXARTS - C4IE'rJ  

Chart 10 - TEAM FT MONMOUTH - CECOM 

* The Communications - Electronics Command 
(CECOM) is one of the commodity oriented major 
subordinate commands under Headquarters, Army 
Materiel Command. Our organizational structure 
emphasizes our core competencies with one 
center representing each of the core 
competencies: 

Our Logistics and Readiness Center focuses on 
logistics power projection. 

Our RDEC focuses on Technology Generation h 
Application 

And our Acquisition Center on Acquisition 
Excellence 

Staff activities, such as the Legal Office, 
report to the command group, with oversight 
provided by the Chief of Staff. Finally, the 
two garrison commanders report to the command 
group. 

Chart 11 - TEAM FT MONMOUTH - PEO CCS 

Listed here are PMs who report to PEO CCS.  

* We have provided, with our data call, a copy 
of the C4IEW "Project Book" which provides 
information on the entire spectrum of systems 
managed by CECOM and the co-located C4IEW PEOs. 

* Each of the PEO organizations report to the 
Army Acquisition Executive, and receive 
functional support from CECOM's matrix 
personnel. 
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Chart 13 - PEO IEW 

* PEO IEW is currently located at -lint Hill 
Farms Station and Fort Belvoir, VA, and Ft- 
Monmouth. With the implementation of BRAC 93, 
this organization, with most of its PMS, will 
be located at Ft  onm mouth. PM Night Vision and 
PM Joint Precision Strike Demo remain at Fort 
Belvoir . 

Charts 14 & 15 - TEAM FT MONMOUTH - C4IEW 
ORGANIZATIONS 

* The following two charts provide a summary 
of the various C4IEW organizations located at 
Ft Monmouth, with a synopsis of their mission, 
and their gross level workyear figures. The 
contractor figures reflect SUPPORT contractors 
only and include federally funded research 
development center personnel. The full details 
for each organization, including segregaticn of 
workyears by job category, are in our data 
gackage . 

Chart 16 - TEAM FT MONMOUTH - INTEGRATED 
RELATIONSHIPS 

* As noted earlier, the PEO structure provides 
a core group of managers responsible for the 
overall management (Cost, scheduie, 
performance) of each program. 

* lmo ensure all requirements associated with a 
weapon system are met, a core - matrix 
personnel relationship exists at Ft Monmouth. 



This is similar to a general contractor working 
witk subs, where CECOM provides various subs to 
supFort the PM, and the workforce mix changes 
with the requirements of :he system. This 
relationship ensures we make maximum use of 
rescurces in that technical people do not 
become embedded in the PM staffs and remain 
beyond the point where they are fully utilized. 

* We have a history of working with various 
services, applying a wide diversity of 
technologies. Examples include the TESAR, 
which is a joint program managed by the Navy, 
and TRI-BAND programs. These integrated 
working teams have proven their ability to 
support a variety of situat,ions and customers. 

Chart 17 - TEAM FT MONMOUTH - C4IEW INTELLECTUAL 
CAP I TAL 

* Ft. Monmouth provides a highly technical and 
competent workforce in the C4IEW area. Many of our 
1,944 scientists and engineers have been recognized 
thrcugh various initiatives. 

* 9ver the past seven years, the CECOM and Ft 
Monmouth community, including ARL's Electronics and 
Power Sources Directorate, have been awarded 501 
patents in a variety of areas.  This includes 125 
patents emanating from our Night Vision Electronic 
Sensors Directorate at Fort Belvoir. In the past 
year, we received 90 patents for our research in 
areas such as: radar (phase shift detection 
research), circuit board applications (ion beam 
etching), various optical and electronic image 
intensification systems, abrasion resistant 
coatings for fiber optics, and a multitude of 
others relat~d to the C4IEW area. 

* Our engineers and scientists are highly 
educated. In our Research and Development Center, 



48% of the engineers 
degree or higher, and 25% of our scientists are 
enrolled in masters or doctorate programs. 

* We work with a variety of institutions to ensure 
our workforce remains at the cutting edge of 
technology. 

Chart TEAM FT MONMOUTH SUPERIOR 
FACILITIES 

* We have state of the art facilities to provide 
the necessary support to complete our mission, 
including a variety of unique high technology 
facilities: 

* The Digital Integrated Lab links CECOM labs and 
facilities with industry, academia, the Army Battle 
Labs, and Tri-service and joint labs. Government 
organizations include Rome labs, DISA, NRL, and 
NRAD (Navy labs at San Diego). Industry 
organizations include MITRE, ATT, GTE, and ITT. 

* The digital integrated lab, working with the A m y  
Integrated Network, provides us with the network 
and technology to link various C4IEW initiatives. 
Developing a seamless network linked by satellites, 
we have the ability to provide a single test that 
integrates live and virtual experiments on a single 
system or group of systems. This enables us to 
perform various tests beyond the physical 
limitations of the location of one specific piece 
of equipment or application. 

* The Space Systems Integrated Research Facility 
utilizes satellite simulators, and in-orbit 
satellites for the test, analysis, and evaluation 
of new and upgrades 'o existing space 
communications systems. 



* The world class laboratory facilities to be 
vacated by ARLfs Electronic 'and power Sources 
Directorate include 57,500 SF of premier technical 
space, 52,400 SF of administrative space, as well 
as a 5,400 SF Battery Test Facility. 

* Our focal plane array micro factory at Fort 
Belvoir allows the entire CECOM community to 
produce complex semiconductor devices with an 
economic price to perform research and tests. 

* Other Fort Monmouth facilities include a 
multifunction communications simulator, an 
electronics countermeasures lab, and a signal 
analysis lab. 

Chart 19 - TEAM FORT MONMOUTH - OTHER TENANT 
ORGANIZATIONS 

Having already addressed the C4IEW organizations 
comprising Team Fort Monmouth, this slide addresses 
the installation's other significant Lenants. The 
Military Academy Prep School prepares selected 
candidates to qualify academically and physically 
for the challenge of competing for appoin~ment to 
West Point. The FBI's Northeast Regional Computer 
Support Center provides on-line, automated support 
for investigative and administrative operations to 
field offices in the Eastern and Mid-Atlantic 
states. The 902nd MI Group conducts 
counterintelligence and provides foreign travel 
briefings for Fort Monmouth personnel. The Army 
Audit Agency operates a field office there. DFAS 
has approximately 200 people who provide finance 
and accounting services. The Army Chaplain Center 
and School trains Chaplains who minister to 
soldiers worldwide; however, the organization will 
relocate to Ft Jackson, SC jn Jan 0 6  as part of 
BRAC 93. About 200 personnel combined are employed 
by the installation's commissary and post exchange. 
The Army, Test, Measurement, Diagnostic Equipment 
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Support Group has a offlce at rort Monmouth 
which provides TMDE calibration support. Finally, 

w the Q.S. Army Medical and Dental Activities at the 
installation tend to the health care needs of the 
post's eligible population. 

Chart 20 -BRAC AND ORGANIZATIONAL IMPACTS 

* BRAC 91 directed the movement of ARL's 
Electronic and Power Sources Directorate to 
Adelphi, MD. The move is currently scheduled for 
June 1997. BRAC 93 strengthened the command with 
the realignment of six business areas from the 
Belvoir RDEC to CECOM at Fort Belvoir, VA. It 
directed the closure of Vint Hill Farms Station, VA 
and transfer of the IEW mission and spaces to Fort 
Monmouth. The supply, repair and maintenance piece 
moves to Tobyhana Army Depot. Finally, BRAC 93 
requires CECOM to move out of leased space in the 
CECOM Office Building and into space at Fort 
Monmouth, and dispose of excess facilities such as 
the Evans subpost. The Environmental Assessment of 
Fort Monmouth required by the National 
Environmental Policy Act was completed on schedule 
and revealed no environmental impediments to full 
and rapid implementation of movements onto Fort 
Monmout h . 

Chart 21 - BRAC OFFERS ENHANCED SYNERGY AND 
INTEGRATION OF CORE COMPETENCIES 

* BRAC 93 provided an opportunity to increase the 
synergies prevalent among the C41 activities at 
Fort Monmouth by collocating and consolidating the 
IEW elements from Vint Hill Farms Station at Fort 
Monmouth: the Intelligence MaterieI- Management 
Center of the C41 Logistics and Readiness Center; 
the Intelligence and Electronic Warfare Directorate 
of the RDEC, and the legal and acquisition spaces 
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which support them. It includes consolidation of 
PEO IEW personnel at Vint Hill with the PEO at Fort 
Monmouth, and movement of PM Signals Warfare to 
Fort Yonmouth where other PEO IEW PMs alreaay 
reside. 

Chart 22 - PHYSICAL PLANT - FY97 

* Fort Monmouth includes 1,097 acres on the main 
post and Charles Wood area with hundreds of 
thousands of square feet of fully modernized, 
professional workspace. BRAC and non BRAC related 
movements from the post create a significant 
expansion potential through FY97. For example, the 
Barker Circle Barracks complex consists of five 
modern, three-story, brick buildings in a campus- 
like setting and includes 179,000 SF of space which 
could be converted to administrative space for 1100 
employees at a medium cost. Use of 115,000 SF of 
space to be vacated by ARL1s Electronic and Power 
Sources Directorate, and more efficient use of 
existing space in the Charles Wood area yield over 
200,000 SF of additional space at little or no 
cost. This office space is complemented by 
available housing for military families and the 
full range of medical, dental, military shopping, 
and recreational activities on post to support 
them. 

Chart 23 -TEAM FORT MONMOUTH -- TOTAL COMMUNITY 
QUALITY OF LIFE 

Fort Monmouthls continuing commitment to quality of 
life for its personnel and families is indicated by 
a sampling of the quality of life projects 
displzyed on this slide. Barracks and family 
housing upgrades have improved and increased living 
spaces. An expanded and remodeled NCO Club 
improved recreational opportunities for our 



enlisted soldiers. Our modernized PX and 
Commissary enhanced shopping convenience for all 
patrons. The emphasis an wellness has been 
facilitated with renovations to the Post Field 
House. Separate facilities for military pay and 
military personnel functions have been consolidated 
into a single military personnel support center. A 
new Youth Activities Center serves the recreational 
needs of the post's youth population. Finally, we 
have an approved and funded project for a new child 
care facility. 

Chart 24 - LOCAL AREA CAPACITY - FY97 

* Additional potential space for consolidation in 
close proximity to Fort Monmouth includes the Evans 
area, approximately 10 miles south and the CECOM 
Office Building, one mile from the Charles Wood 
area and two miles from the main post. The Evans 
area has the office space shown on this chart in 
permanent buildings. Additional square footage is 
available in buildings classified as temporary. 
The COB offers 597,000 SF of prime administrative 
space. The Army's lease on the building extends to 
Feb 99 and costs $15.1M per year including rent, 
maintenance, utilities, and GSA's service fee. 
CECOM is in the process of vacating the building as 
a result of BRAC 93. When we occupied the building 
at full capacity, it housed 4200 employees. Nearby 
towns report approximately 200,000 SF of excess 
office space in various buildings. 

Chart 25 - EQUIPMENT REPLACEMENT VALUE 

* The total, approximate replacement value of 
equipment and facilities which would be difficult 
to move or replicate is shown on this chart. The 
list of equipment comprising this total was 
included in our BRAC 95 Lab Data Call and is 



duplicated in the data package which accompanies 
chis briefing. 

Chart 26 - SUMMARY --  TEAM FORT MONMOUTH -- C4IEW 
LGCATION SYNERGY 

Fort Monmouth has capitalized for many years on the 
synergy of having integrated teams capable of 
providing support in the three core competencies of 
technology generation and application, logistics 
power projection and acquisition excellence 
throughout the life cycle at two locations: Fort 
Monmouth for C4, and Vint Hill Farms Station, VA 
for IEW. Implementation of BRAC '93 will combine 
these two locations into a single one at Fort 
Monmouth for Army C4IEW. However, there exists an 
opportunity, because of physical space and other 
availabilities at Fort Monmouth to further increase 
the synergy that can be realized from Team Fort 
Monmouth as a C4IEW Center of Excellence, in 
meeting the needs of a reshaped Department of 
Defense. 
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Zharr, 27 - SUMMARY -- TEAM  FOR^ MONMOUTH''--~ 

2ecisions on collocations will not be simple. This 
_hart lists the salient features of Fort Monmouth. 

Fort Monmouth possesses extensive expansion 
~apacities in terms of physical space that can be 
:~tilized at little or no cost. There will be over 
500,000 square feet of space on Fort Monmouth in 
1Y97, of which over 200.000 can be modified at an 
average of less than $25 per square foot, with the 
remainder at $25 - $50 per square foot. 

A quality work force of scientists and engineers, 
logisticians, contracting personnel and other 
support personnel already exists there. Already 
structured under a matrix support concept for 
several years, the workforce has the flexibility to 
grovide support to a variety of program demands. 

Through its Digital Integrated Lab, Fort Monmouth 
can support C4IEW testing and experimentation 
requirements at that location while being 
electronically linked with various joint and other 
service facilities, industry facilities and user 
sites. 

F o r t  Monmouth's strategic location surrounds it 
xith a large number of superior industrial 
srganizations, many of which Team Fort Monmouth 
zapitalizes on through cooperative R&D agreements 
ind other means, and excellent academic 
institutions. 

Team Fort Monmouth has established joint 
responsibilities and other strong associations with 
the joint arena. 

Fort Monmouth has been the center of gravity for 
C4IEW innovation for many years and is postured to 
meet the needs of a reshaping Department of Defense 
into the future. 
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-a. For each organizational element, breakout five types of 
FY93 workyears by seven job categories. 

This section provides data as requested. lor CECOM, it 
fu r t ze r  notes the location of workyears (on board strength) 
as f3llows: 

34 = Fort Monmouth, NJ 
FT BEL = Fort ~elvoir, VA 
-A-I = Vint Hill Farms Station, VA 
?T H = Fort Huachuca, AZ 
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* Lncludes a l l  PM's a t  Ft Monmouth, Redstone - 47 Core \JSEIH - 

Hedstone Arsenal,  WSMR & VA l o c a t i o n s  
1 FFRDC 

1 5  Contr 

** Includes  a l l  PM's 

:* Incldues  a l l  PM's a t  Ft Monmouth, 
Ilanscom, Wright-Patterson, H u n t s v i l l e  0 FFRDC 
and S c o t t s d a l e ,  and VA l o c a t i o n s .  

0 Contr 
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- 5  Describe especially 
between support organizations and PEO/PMs. 

w -h-. - -..,, section inclcaes: 

1 )  A paper describing the relationship between CECOM 
:no ~2.e PEOIPMs. between CECOM as the host organiza~ion and 
T n r r  . --. :!onmouth tenants, and between CECOM. ARL, and JIEO. 

21  Capstone MOU between CECOM and PEO CCS 

31 Partnership Charter between the C41 team at Fort 
:.lo~mcu t h . 

41 A paper describing the results achieved by the 
reiic~onships at Fort Monmouth among the C41 team in pacer 
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The U.S. Army Communications-Electronics Command (CECOM). with the mission of 
integrated life cycle &anagement of assigned C4IEW sgstems/equipments. is a major subordinate 
command of the Army Materiel Command. In addition to providing techology generation and 
application. aquisition and integrated logistics support management of assigned materiel, CECOM 
provides functional matrix support to Program Executive Officers (PEOS). panicularly to three 
PEOs whose programs are primarily managed at Fort Monmouth and Vint Hill Farms Station, VA: 
PEO Communications Systems, PEO Command and Control Systems and PEO Intelligence and 
Electronics Warfare. CECOM also provides matrix support to PM. JCALS. 

The matrix support provided by CECOM includes the following functions: design 
engineering, contracting, program management support, legal suppon, software engineering, 
production engineering, safety engineering, cost analysis. systems analysis, product assurance and 
test support, maintenance engineering, inventory control and spare pws management. 

The PEOs and their subordinate PMs are responsible for the management of cost, schedule 
and performance for assigned acquisition programs. CECOM, and other AMC commodity 
commands provide functional support services to the PEOs and PMs. In providing this functional 
matnx support, CECOM and each PEO sign a capstone memorandum of understanding each year 
which lays the overall features and guidelines for the support reiationship (see sample at 
enciosure). In addition, each CECOM functional matrix support organization and a given PM it 
supports develop a functional support agreement which contains the s p ~ c ~ c s  of the suppon to be 
provided bp that organitation to that individual PM: the functions/tasks to be accomplished. the 
number of work-years to be provided and the work-year rate (when the support is reimbursable). 

The matrix support personnel may be identified to be on-site, direct suppon, in which case 
they physically perform the vast majority of their work within the PM's office environment and 
operate under the daily direction of some PM core manager on t k  PM's TDA (the "home" 
functional organization retains responsibility for training and professional devciopment and rater 
responsibility, but the PM Office either provides letter input or is designated as the i n t d t e  
rater). The support work-year may also be identified to off-site. or general, matrix support, where 
they continue to work under the daily direction of the functional chain of supervision, but are fully 
dedicated to a given PM's program. In both cases. the matrix manpower authorization is carried 
on the functional organilation's TDA. 

CECOM is also the host organization for its two installations, Fort Monmouth and Vint Hill 
Farms Station. VA. As such. CECOM also provides a full range of base operations suppon to the 
PEO elements located at the two installations and to all other tenant activities. Included in this 
support are personnel management support, public affairs, facilities engineering, community and 
family activities, installation supply and logistics, famiiy housing management. physical & a d  
law enforcement, infomation management and equal employment opportunity suppofl. 

For the PM. Army Information Systems/Infonnation Systems Management Activity (PM. 
AIStISMA), a subordiqate element of the U.S. Army Information Systems Commaad CECOM 
provides contracting a.u legal suppon and integrated logistics suppon management for PM. 
AISnSMA systems which transition to CECOM. This is in addition to the base operations Sapport 
provided. 



t1ECOM's sunporr to the .Qmv Rcsearcn Laooratones Elecrronlcs and Power Sources 
~jxccrorate r EPSD) ana to the Joint Interoperao~tv ana Engmeermg Organuat~on t JIEO) element 
,: Forr blonmoutn is confined to base operations and legai supporr. There u however. 3 unique w' \uo~ner-customer relationship between EPSD and the CECOM RDEC in that the rnajontv of 
EPSD tecnnology effort "transaions ' to the CECOM RDEC. 

Team Fort Monmouth. having recogmed the importance of having severd organizations 
~oilocsted on the installation and seeing the opportunities for increased cooperation and synergy 
ihat could be developed. entered into a Team Fort Monrnouth C4IEW "partnership agreement" in 
hlarch o i  1992. A copy of the agreement appears at enciosure 2. . 



Y E  ?I'94 Funcclcnal Support 

- .  Z7RFCSZ. This MOU establishes an agreement between CPCOM, >EO CfS, and its 
zuccrsl=are ProJecc Xanaaers (2Ms) concerning funcclonal support t3 ce provrded by 
-?- - .A -..,-. " - - . .  4 fpecrf lc Functronal supporc Agreements (FSAs , retween the 
:E:s,FXs 2na CECOM funcrlonal actl-:ltles wlll he considered for Zegoclatlon on an 

- p .  .,- -. -..4,.--uai casls uslng che CECOM Drrectorace for Resource Management "7~nalng 
sssccnslc:l:=y Booklet' 3s guidance for ceflnlng what 1s reunbursa~ie. xblished - -- - - - - - - - a c n  f.~nc~:onal act~-rlr,-f wlll 2e aavaliable. Punctronal Edpport .Xgreements 
1-- -2  :e-felopea uslnq elcher zn sverage annual worwear rate or an &-rerage 
-:er.-.eaa rzce K O  be aaaea to che actual :anor and assoclacea costs. 

-. ZCCPE. Thxs MOU establishes a relatlonsnlp between PEO CCS and CECOM thar ^"".J. - ,,, ,,es tne most efficlenc use of resources for effective funcclonai supporc. 
Z1~nccl=nal fqpporc Includes but 1s not limited to contracting, cost eStlmatlng, 
-3ac?eclnu. requlrements planning, systems engrneerlng, deslgn englneerlng, 
Lecnnoloq development, lntegratlon, logrstlcs support, test, englneerlng support to 
xclude hardware, software, and productlon englneerlng of PEOs asslgned s y s t a -  
Functional support can also rnclude the optlonal exchange of personnel for purposes 
of cross tralnlng, e.g. acqulsltlon experience or developmental experience. Cross 
Tralnlna 'iould be an assignment tor no more than 120 day increments not to exceed 
one year In  duratlon and would be mutually agreed upon by the partlclpating 
act;-rltres . 

5 -  3 i s  MOU wlll be revlewed twice a year by the PEO and CECOM to determine 
::e neea f3r modification. The first review wrll be performed (for planning 
urFoses1 durlng March/April of each year and the second revlew (finalizationt will 
Take piace durlng August/September, subjecc to final congressronal budget approval. 
~loblilaaclon and/or emergency requlrements which affect the agreement wlll be Cause 
fsr :.mediare review. Amendments or additions to this MOU may be made at any tune 
iurlna 1 ~ s  life as a joint action. 

3. Zoordinatlon between the PEO and CECOM will occur through designated 
3 m t s  of Contact (POCs). Issues concerning functional support that CaMot be 
resoiveci through these mediators will be addressed as follows: 

(1) The lowest level within the PM and CECOM functional support offices 
(Branch or Division Chief level) will be the first recourse for problem resolution. 

( 2 )  Issues that cannot be resolved at this lowest level will be raised 
to an sntemediate level between the PM or Deputy PM and the Director or Deputy 
3lrecror of the CECOM functional acrlvity. 



2 I 
-k -.,3se -=ams ~;+ac rsmln anresolvea a~ z.-.e 1.-.~emeal~~e -svel wlll be 

rrr€rrsl : z  zne Cepu~+f pEO aria the Director, ZECOM C ' I  ,cglStl=s ala Reaalness 
I s n c z r .  -:e I:rec~=:. 1 3 : ~ ~  F,esearcn, =evelopmenc zaa Enalneerrng CSnter: che Deputy 
:ximancer :zr Ouslness. the CECOM c h ~ e ~  or Scarf, =he GepUKy to tp.e Commander Or the 
3~::nanclZ= ;eneral .;nen tkere 1s no ratemealary kecween the Dlreccor and the CG. 
Izsues  ::at =annot ze resofvea :his level will be arscussea by r?.e PEO and the 
3ZCZ:.I C=:manalng General (CG) aria lf necessary, forwaraed to Khe C S .  Army Materiel 
::?nanc :MC: a a  Acqurslt:cn Executive (AAE) for ravrew/solut~on. 

4 )  The admlnlstratlon of this MoU and rts cocUments xlll be through: 

3)  ?OR FEOCCS program Executive office, 
Command and Conrrol Systems 
. ZFAE-CC 
Fort ~ ~ o n m o u ~ h ,  ::J :7703-5301 

5 ?DR CZCSM: Program Analysls and E.7alua~lon Zir. 
I :  .L.MSEL-GE-PD 
Tort xomoucn, :IJ :7723-5301 

. .  :pera~lcna~ relaclonsnlps between the FEO, 24s and the f-xictlonal support 
2irrnenL :ill1 be f u l l y  described In detarl wlthln lndivlauai support agreements 
zetween ?%.and CECCM functional actlvltles. x technical polnt of cantacc and a 
? r G ~ r ~ K l c * p o l n r  of contact ln both the PM and Functronal OrgdnlZatlOn should be 
ssca~l~sned to facrlitate coordination efforts. For the purpose of this document. 
general Speratlng Guldelines are: 

(1) The PEO supervises assigned PMS and provldes overall planning 
gulaance, drrectlon, control and support to field thelr systems wlthln Cost, w scheaule and performance. The PEO is responsible for executlng assigned PrOgr-. 
and 1s also responsible for the planning, budgeclng and executlon necessary to guide 
hls cerformance through all mrlestones. 

! 2 1 ?'he PEO/PM wlll esrablish the support needed from CECOM and other 
ources. The PEO/PM wtll ldentlfy overall program plan~schedule/ob~ecKlves and the 
XCC:? :'~ncKlonal wlll ldentlfy the tasks and resources required to Succe~sfUllY 
~ccomolisn the mrsslon. Funding will be provided to the funcrlonal actlvltiea at an 
iureea upon rate (determined yearly through negotlatrons between the PEO and CECOM) 
:or =ne level of support requested that Fiscal Year (FYI . The PMs will keep the -- 
-LCCM functional actlvltles apprised of any program devlatxons that would iBIpact 
funcrclonal support requirements. CECOM wrll keep the PEO/PM lnformed of impacts to 
neaotlated support due to personnel acqulsitlon limrtatlons such as mandated hlrlng 
freezes. high grade caps, etc. Support agreements wlll be re-neqotlated to 
accommoaate the PM's and Functlonalls program and personnel devlatlons. 

3 hvrctional support to the PEO structure is a CECOM responsibility 
wlthin the negotiated funding levels identified in c.(2) above. Personnel providing 
this support mnKkin under the supervision and administrative control of the CE? 
functlonal manager. Functional matrix support will normally be resident In their 
respective functlonal areas. In some cases, because of the nature of the tasks, it 
would be desirous/advantageous to collocate functional support with the PM as 
nutuaiiy agreed to by the PM and the supporting functional manager. The PEO/PM will 
?rovrde the physrcal environment and tools required to support any functio~l 
personnel servlng on-slte with p ~ .   his support in..ludes purchase of equipment and 
suD~iles, rental of office space or equipment, etc. in the event functional duties 
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I .  "~LCT. :'<?A Funcuom Au~pon 

-,-= - - ;,- :- :r;ydstlll, :ke f-nct;cnai sfiouid elevate rze csnaitLcn c 3  :he cognlzanc 

W f.2:-z: 2r.a~ zanaaer ina ~ro:ecc manaaer and/or 5EO :=r ~iscuss~cn~ccor~nation wrth - - -  - a * =  ;-c-. .-. - 
- - - = ~ ~ ; e  Outcome oi zke ~uncc:ona~ ratr:x rscuzzlng t 3  the home airectorare and 

n z:-sc,?.,enr: to the supporr aareement kelng made. 3ther personnei .?Ion-collocated 
.,- . . .-acrl::. '..:;-- augment sn-srte support on m as requrred ksslS as n;utuaii'( agreed KO -., - - -  
-I -..= P!.l a c i  the supporting functlonal ranager. 

4 )  CZCCM supports the PEOIpMs cy promotrna sound program management. 
-y-- . ,  ----.. ~rovlde functlonal support sewlces, aavlce and assrscance as required by - - -  - =  9 .  ZECOM wlil actlvely partlclgate In  and wlll directly lwact 
:sl:zzratlzns leaalng to acqulsltlon declslons througn ~ t s  advlce ana asslstance. 

5 )  This MOU concentates on CECoM funct:onal support that 1s perfonned 
:n c-nnecKl3n with the materiel acqursrtlon process. In accordance wlth Army 
7euu:zc:zn -3-1, Army Acquisition polic~, 2 1 Mar 03 : 'The PEO or PM must give the 
3aCer:el z ~ ~ d  the opportunity to meet the PEO or PMes functlonal support 
requlzrrnencs. The PEO or PM wrll coordinate with t3e macerlel cormnand to detennlne - "  _..e excent 2nd nature of required contractor support :CS) services. I.? those Cases 
..mere rne  materlel ccmmand cannot provide the necessary support. =hen the PEO or PM 

- c  - I .  .-.IS cilczorlt-y '-3 use CS. ,, -..e materlei zommana aisaarees W L C ~  the PEO 
: C C : = > C . ~ .  :.-.en tke commana can eievate tze issue c.:rougn command ckanneis to the a 
- - -  - - -  :?SOIUC:S~.~ 
4 . :.Li?NAGEMENT REPORTS. 

2. 3GCECOM functlonal director wrll provlde quarterly feedback to the PMs 
on r?.e support provlded at the proJect mger/proauct manager/system level outlined 
in zke support agreement/or agreed to wlth the PEO. The report should include 
f:r.anclal status, accomplishments, planned actions, and director's assessment 
clssues/proDlems/concerns). Dialogue between the functlonal manager and the PEO/F'M 
manaaer may also be requrred or used in lieu of the wrltten report lf acceptable to '(I both ~rq~~zafions. 

5-  CECOM wlll host a periodic CECoM/PEO Support Meetrng at which both CECOM 
ana Lne FEOs wlll have the opportunity to surface matrrx support Issues of nnttual 
12cerest. 

- - - .  ?ERSCIJNEL MANAGEMENT. The following policies and procedures will apply to the 
?ersOnnei 3anagement of individuals prov~ding runctronal support to the PEOS/PMS. 

3 -  'or clvilian and military matrix support collocated with the PEO/PM, the 
fl~nCClonal Support organization will serve as the rater and senior rater (apptovlng 
Official), srhile the PEO/PM will serve as the intermediate rater (reviewing 
sffirlal). In cases where non-collocated matrix support is provided to the PEO/PMO 
Zr.e FzO/F!3 may provlde written input to the appropriate functional s u p e ~ i s o r  to 
tnsure accurate and timely performance ratings. Funcclonal supervisors will 
Incorporate PEO/PM input into the performance appraisal. 

b. Disciplinary actions will be initiated by the functional supervisor, with 
input from the PM office aa appropriate. such action will be reviewed and concurred 
in by  the next level of supervision in the functional element. Decisions will be 
~mae oy the functional Director or Chief. Disciplinary actions in cases pertaining 
to soldiers shall be initiated and adrninrstered by the soldier's military c m e r .  

. The supervisory chain of the functional organization will be responsible 
f3r cerformance awards, the identification of training needs e J initidtion of 
Zralnlng requests (schedule of training will be coordinated with the PM office). 



FOR OFFICIAL l lSE S:iLY 
.I)( :+g~esi 1 := F , = r ~ ~ M e L  -c=lsns ~f-52 s 1 , lil rai&=l izCleaSeS Cr =~cTP&.~s , :he 

- - e c  :: t:ll -:acme -,OSLC;OM. z~qutasc C=r zew )OD ciescr~~c~~r~s. ;.?angas co 
i:<ls:l:.: I f 3 ciescr~pt~=ns, =a tke mameenonce ot cxne car=/ leave a~proval wxll be 
-- a  -..= zzscccs;~li~=y cf :>.e fxncelcnai acclvY:t.{. 

-. 11 .i~cgr=ance ~ l ~ h  an AKSEL-FT !4emoranaum. . JBJEC:  220rCiMClon on -. ... - - i :.:cenclve Awards, Laced 17 ;un 9 3 ,  all e a e r ~ l  awards for CECOM personnel 
S =+ ~Z~rainacBO Wlch the macr:X employee6s direccor t3 prevenc :he sap. marrrx 
2orVlcss ;r=m berng u s e  to justify more than one award. 

- .  -"r* .-,,.sPE A S S E S ~ M ~ ~ :  The CECOH o m  anti PEO researcn. tevelopmenc and acquzsLtlon 
i.. --nalr.? -utloor tor the near term retlects che naclonai trena of reduced flancUr4 tor - C -..e COD. T B  resultant u60wns1z1nqa currently bemq fo=ldC& will be retleC~.d in 
:r.e i t C = I / P E O  organlzaclonal ;elatlonshlps and supporr srracwres of the future. 
IdTY:Cs -eveLs may neea to ce aalusced in accordance wlch the MOU Fr0CeaUr.S. AS 
- - ... B execuE:;n years approacn, :3e supporr agreements wlll 5e revlsrcaa KO 
::r=moaace cCe ccanqr:.q env1rsment ana sol~dlfiea for signature. 

I??EC?~.T z.=. :>e ~smns of z.1.~~ MOU become ettecc:-:e upon :ke dace of the 
-isi z 7 n q  s~ana~ure aria ~ l i l  zemam 13 eifecr :urlna FYD4 unrLl iupers.d.d 
a .  :r cermlnarea by mucuai cgnsenc of born parrtes Z 2s aiso undersco& - - a I--.= rsrms ot tkls agreement are subyecc =a cnanqes m a a c e d  by tke D e w m t  
:f tr-e A m , ' ,  Seadquarcers AMC or the AAE. 

3rrgaaler General, USA 
Proaram Execuclve Officer - - - 
zzxraka and Control Systems 

- - - -  
Major General. USA 

CECOM / - -  
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Mission Statement: We, the leaders of the above organizations located at Fort Monmouth, commit to work together to support 
the vision of Fort Monmouth as a premier global Center of Excellence In developing and supporting superior C3JEW systems 
and equipment as well as new architecture for strategic cbmmunications, automation, and defense information infrastructure. I 

OBJECTIVES: 
I. Each organlation, in its area of rrrponribility, wi l l  ensure that an environment for 

emlknce and productivity ir providrd for its work force based on coopemtion, 
communication, interdependcnn, value and quality. 

2. Organuotions wi l l  identi& issuer, problems or barriers impacting the Partnership 
and coordinate the development of integrated solutions based on the needs of the 
Army and the Department of Drfcnu .  

3. Organizations wi l l  sham and b receptive to innovative ideas, methods, and 
techniqucr to improw processes. 

4. The Partnerrhip wi l l  establish enhanced training and deoelopment programs 60 

that a quality professional military and civilian work force is ready to assume the 
challenges of new battlefwld technologies. 

5. The Coopemtion and synergism developed through these close relations wi l l  posture 
Fort Monmouth to meet the me& of a rerhoping Department of De/ense and have a positive , 

impact on the quolity of equipment developed and fulded by the Army. 

Major ~ e n & a l  OttkJ. Guenther 
A i 
Brigadier Gcncrrl WiIIiam H. Campbell Brigadier General Davld R. Gust 

& A  s- 
C. C. lhornton Colonel Kenneth A. Thomas 

MARCH 1- 



.L\ISEL-PE-SA 
'incent -Uienlx;L 1222 

'3 Septemoer 1994 

ibgnkht  an lnnovaave proven process successiul in s t reamhmg the acqulsition process whose lessons 
lrarnea can oe rephated in titure h q h  vlskditv COTS/NDI acquisitions. 

1. CECOlI  successiullv applied a highly focused t e c h q u e  to s t reamhe  the acqursition process on two high 
.:lsibditv procurements. The Pacer approach was employed to the acqursitlon oi the l"ri-Band Super H&h 
Freauencv Tactlcd Satellite Termlnai (TRIBAND) and the Tac~ca l  Endurance Synthetic Aperture Radar 
I'ITES-~R) systems. The TRIBAND was awarded in 72 days and the TESAR in 96 days. 

2.  Eoth Pacer acqursitions programs had the b a c b p  at  the HQDX level and above. which was relnforced by 
:he iota PEO 1 PM and CECOM Commanding &nerd  In both cases. the prowam manaeers had authority 
.vpr n wine range oi acuvlties. causlng less clme consuming overslight by theu management cham. In each 
::rocram smart. expenenceci people were recruited for them teams and retamed throuen all phasea of the 
icaulsluon. This assured contnuitv oi corporate knowledge and eased the transinon born one phase 
another. Therefore. the same people involved in prep-q the kquisition Strategy, System SpecrfiElrmn. 
Statement of Work. Source Selecuon Plan, etc.. were h e  major players in the source seiecuon p m .  
Havmq an expefienced. dedicated team avadabie eariy-on d o w e d  for advanced preparauon which kgh*ned 
the burden accompanying the release of the Request for proposal (RFP) and Procurement Data P-e. 

3. Both Pacer acquisitions shared the same approach of developing and maultaming close ties with indmay 
throughout all phasm of the acqulsition. Industry was encouraged to provide input to the draft and 
S p e c ~ n o n  prior to their release. The same was true with regard to requesting Pedormana 
.Assessment dormatinn. Meetings were heid w e  *with indmerp prior to release of the R.F'P. h both 
procurements. there were no protests. and industry representatives commented on the thorougho~ and 
proiessionai attitude of the Government team. 

4. Both Pacer acquitions made extensxve use of the Electromc Bulletin Board as the vehicle for 
communicamq with induaap. In the case of the TRIBAND procurement. the Government team 
concerted effow to use the EBB to respond to offerors' quesuons within 24 hours of receipt. The TESAR 
SSEB used the EBB to communicate responses, and personal computers were used to establish a data base of 
Items For Negoaations. 

5 .  F i n d Y ,  both Pacer acquisition teams examined the p-ssea they executed, with the intent d reducing 
tme hi-ames much as posshle. In both cases, waiver authority was exercised wherever f d  In the 
case of TRIBAND. the face to face negotiations were waived mving 3 - 4 weeks. This may n* 81-P &J 

feaslble for other acquhithne. As a .minimum, the EBB should be used as much as possible to mdW6 time 
kames of activities that cannot be el-atd 

0 and ~vdua t i on  
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HQ CECOM Vint Hill Farms Station Space Data 

Page 

Comments 
- -- 

- -- - - - 

- 

- - 
Activity Name 

Headquarters CECOM 
C31 Aguisition Center 

Office 

Lease (YIN) 

N 
N 

Type of Space (SF 
Administrative ~aborator~ OthJr Total Area 

safety -- Office 
Intel9ence Materiel Management Center -- 
CECOM Research, Development 81 Engineering Center - 
Intelligence/Electmnic Warfare Directorate 
TOTALS .. 

- _  
18,000 -- 
3,000 
-. -- - 

N 
N 

N 

-- 1,000 
98,161 --- 

- _ _- 
- - -  -. 

. - - - - 

_ _ _ _  
--, 18,000 --A 

3,000 

1 12,365 

57,159 21,135 6,000 
177,320 21,135 118,365 

1,000 -- 
210,526 -- Maintenance,Storap - - -- 

-- 

84,294 
316,820 

Storage 
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\ PROGRAM OFFICE - TOTAL FY 93 PROGRAM FUNDS 

w PEO COMM 

PEO IEW 

PEO CCS $ 399.6M 

CECOM RDEC $969.6M 
R&D MISSION $ 189.1M 
PA $ 57.7M 
OMA $ 105.5M 
REIMBURSABLE $ 148.4M 
DIRECT CITE $380.1M 
CUSTOMER DIRECT $88.4M 

CECOM LRC $ 1,756.6M 



MAIN PROGRAMS 

(IECOM RDEC 

w SEE ENCLOSbX 1 

CECOM LP,C 
COMSEC 
DBOF 
LEVEL IyWEAPON SYSTEM SUPPORT 
. m w s  LIGHTING 
FLEXIBLE COMPUTER INTEGRATED M A N U F A C W G  
.MANUFACTURING SCIENCE PROGRAM 
TECHNOLOGY INSERTION PROGRAM 
FMS PROGRAM 
YEW EQUIPMENT TRAINING PROGRAM 
TOTAL PACKAGE FIELDING PROGRAM 

I'EO CCS 
PM AIR DEFENSE COMMAND & CONTROL SYSTEM 
PM ALL SOURCE ANALYSIS SYSTEM 
PM COUNTER NARCOTIUCOMMAND MANAGEMENT SYSTEM 
PM COMMON HARDWARE SYSTEM 
PM COMBAT SERVICE SUPPORT CONTROL SYSTEM 
PM FIELD ARTILLERY TACTICAL DATA SYSTEMS 
PM OPERATION TACTICAL DATA SYSTEMS 
PM ARMY WORLD-WIDE MILITARY INFORMATION SYSTEMS 
PM COMBAT TERRAIN INFORMATION SYSTEMS 
PM INTEGRATED METEOROLOGICAL SYSTEMS 

I'EO IEW 
PM SIGNALS WARFARE 
PO JOINT SURVEILLANCE TARGET ATTACK RADAR 
PM COMBAT IDENTIFICATION 
PM JOINT PRECISION STRIKE DEMO 
PM NIGHT VISION ELECTRO-OPTICS 
PM FIREFINDER 
PM FORWARD AREAS AIR DEFENSEIGROUND BASED SENIOR 

PEO COMM 
PM JOINT TACTICAL AREA COMMUNICATIONS SYSTEMS 
PM GLOBAL POSITIONING SYSTEMS 
PM MILSTAR 
PM SATELLITE COMMUNICATIONS 
PM ARMY DATA DISTRTBUTION SYSTEMS 
PM SINGLE CHANNEL GROUND & AIRBORNE RADIO SYSTEMS 



:.511?, 
.\lACOM TELEPHONE MODERNIZATION 
IIEFENSE MESSAGE SYSTEM 
DEFENSE DATA NETWORK 
SMALL COMPUTER PROGRPLM 
NORTH AMERICAN NUMBERING PLAii 
COMMON USER INFO TRANSFER NETWORK 
ENHANCED KOREA LMPROVEMENT PROGRAM 
DEFENSE SATELLITE COMMUNICATION SYSTEM 
FT BELVOIR IMA MODERNIZATION 
TERRESTRIAL TRANSMISSIONS 
COLLINS HALL INFO SYSTEMS 
ADPE STRATEGIC WARGAMMG 
TACCXMS 
PENTAGON RENOVATION 
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CERDEC SED 
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DE A 
DEF AGENCY 
DEPT OF INTERIOR EPA 
DEPT OF TRANSPORTATION-FM 
DEPT. OF STATE. WASH. DC 
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INFORMATION SYSTEMS COMMAND 
SPECIAL OPERATIONS COMMAND 
INTELLIGENCE AND SECURITY COMMAND 
TRAINING AND SECURITY COMMAND 
WHITE HOUSE COMMUNICATIONS AGENCY 
JOINT CHIESS OF STAFF 
WORLDWIDE CINCS 
SPACE COMMAND 
NAVY SPACE COMMAND 
US AIR FORCE NATO COMMAND 
PEO AVIATION 
MICOM 
CHEMICAL BIOLOGICAL DEFENSE AGENCY 
PM TACMIS 
SAUDI ARABIA LAND FORCES 
SAUDI W I A  NATIONAL GUARD 
PM SATCOM 
PM JTACS 
PM NIGHT VISION 
PM SINCGARS 
PM AIRCRAFT SURVIVABILITY EQUIPMENT 
PM FATDS 
PM GPS 
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EVANS AREA BUILDING DATA 
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FOR OFF!"!;?! d : I , , ,  , / !PT P ! !  . ; y  
EVANS AREA BUILDING ~m'-.''-. - - 

[BLDG NO. I ACTIVITY MAP COORD.~ 
91031 RDEC L-16 
91 06 1 RDEC P-18 - 

91 081 RDEC P-18 
9351 1 RDEC 0-19 
93521 RDEC 0-1 8 
93921 RDEC IN-1 7 
9051 ISPACE 8 TERR K-21 
90431TMDE SPT OP 1-18 
9059 1 USAlSC Q-13 
9036 1 VAL ,O-16 
9008 1 R-14 

Page 4 



F Q i  8- EVANS AREA BUILDING DA 
I RLDG NO. I ACTIVITY MAP COORD.I - - - -  - - 

9001 1 PM RADAR R-14 1 
90021 DPW - Hous~ng S-14 
90031 DPW - Housing S-13 

9007 1 DEH Q-13 
9008 1 , R-14 
90091 E SYSTEMS 1 M-20 
9010 INIGHT VISION Q-14 

90041 DPW T-1 1 
90051 DPW U-12 
90061 PIPE 1 Q-12 

9010lIEWD , Q-14 
9010 1 PM JOINT STARS Q-14 
9010 1 PM JOINT STARS , Q-14 
9011 IDPW IP-14 

1 

-. - 

901 1 I RDEC ' P-14 
901 1 I RDEC P-14 
901 1 I RDEC 'P-14 

1 90121E SYSTEMS 1 P-15 

9028 l E SYSTEMS N-15 
90291 PM EWIRSTA ,O-1 4 
9030 1 E SYSTEMS i0-14 

I 9031 IDPW '0-14 1 
1 

- - 

90321 PM RADAR I R-15 
9033 l E SYSTEMS I R-15 
- - - -  -- - -  . .. 

90351 E SYSTEMS I Q-17 
90361 PIPE 10-16 

I 90361 PIPE '0-16 I 
I 9036 I VAL 10-16 I 

Page 1 
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&-- ' r - .  - - I !n r  pw:tmv 
' - " ' 'WANS AREA BUILDING DATA -- 

[ BLDG NO. I ACTIVITY MAP COORD. 
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EVANS AREA BUILDING DATA - 

J W l l  l 

96191E SYSTEMS 
96251 E-SYSTEMS 
96291 E-SYSTEMS 
9720 l E SYSTEMS N-8 
9721 1 E SYSTEMS L-15 

I 9729 1 E SYSTEMS 1-25 1 

nr rjnr r I ! !py ,JT*.'! FOR wcr  A i l ; )  iL cuL ~ Z \ ; L .  1 Page 4 
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3R EQUIPMENT AND 

C 4 1  

C 4 1  

C 4 1  

C41 

C41 

C 4 1  

C 4 1  

C 4 1  

C 4 1  

C41 

C 4 1  

C41 

- 'T 

1 

C 4 1  

C 4 1  

C 4 1  

C4I 

C41 

ILITIES 

W d 0 R  FACILIZ OR 

EQUIPMnrr 
3ESCRIPTION 

Navagataon Systems 
T e s t  Lab 

C2 Aucuo Sagna l  
P r o c e s s  Lab 

T a c t a c a l  C2 Lab 

B a t t l e  Comrmnd CZ SW 
Lab 

CAC2 I n f o  Dast  Tech 
Lab 

AI/Decaaaon S u p t  C2 

C2 E n v ~ r o n  T e s t  Lab 

P r o t o t y p e  F a b r a c a t ~ o n  

SCIF RLD F a c ~ l ~ t y  

Lrrmted A c c e s s  R&D Fac 

Lrrmted A c c e s s  RLD 
Whse 

CSE B a t t l e f a e l d  3W 
Faca la  t y  

Army I n t e r o p e r a b & l r t y  
Network 

S t r a t e g a c  Space 
Systems Fac 

T a c t a c a l  Space Systems 
Fac 

P h o t o n ~ c a  Lab 

F ~ b e r  O p t ~ c a  P r o  Lab 

Local Area Networks Lb 

. 
3 : 

e x p l a n a t ~ o n s  o f  unrquenc.8 
are below. 

55000 

4250 

350 

20000 

260 

REPLA- 
COSTS ($k) 

2026 

250 

5786 

290 

1 

2 6 

2000 

12000 

15000 

10682 

6758 

1792 

500,000 

16500 

80,000 

80 ,000  

1200 

2000 

1500 

DOD 

X 

X 

X 

X 

X 
46500 NUH-60 STAR F a c a l a t y  

X 

UNIQUE TO 

FED- 
GOV ' T 

X 

X 

X 

X 

X 

X 

X 

C41 

C41 

C41 

C41 

C4I 

X 

U.S. 

X 

X 

Descraptaons  of 
l a b o r a t o r a e s  and 

Pulae  Power C e n t e r  

Mobale Corn Lab 

Au&o Lab 

Comm Systema Demaqn 
Lab 

In fonua taon  S e c u r a t y  
Lab 



of F ~ C ~ A L  USE GNLY 

. . ise :Z=: - i=:ec  a,: :.-z=c:= a,, succacegor:es c f  CCF C;; a=:=sS Zr.e =Cars. 
.-a=e!nec~ z=s:s aDove represent a :=:e p-c=-=e sf ~2 repiace ex1sE:ng fac:l::res. 

e . . ,  zeverc:rnent 5r.c :es~:-; sf rerf-contzlnea aria a EaVlgatlCr. SySKeM lS 
-==:zec -: r.-.e N a v l u a z ~ c ~  La~orato:~. The La~oratory 1s a rescrlcrea area ailowlng 

- - v -  ; , , - ~ = e  2r.a ,;e - 5  ==rrr.un:ca~;cn sect::=,, equlsmenr. y" La~oratcry nOSES Eke GloDai 
:cs:=L=n:2q Z;/stem Tesc Zcv:r=nment '?stem (GPST), ?:ec:slcn :Javlqatl=n System :PNS), 
Ispp~er !;av;qat:=n Test Set aria r,r.e ' ~ 1 2 ~ a i  ?oslc,lsnlng system irN/ASN-1.15 1'3) 1 aench Test - :aC:-i::J. 

75e GPST 2s s e a  t3 cnaracterlze the performance of G?S receivers and G?S based navlgatlon 
:nteqratlsns. It simuiates Ken G?S sacelilte signals, h,osc vecnlcie moclon and naVlgaKlon 
SenSCr alCl2;. 3aalo fzeauency slgnai generators aria a spectrqm anaiy~er are used wlch 
=r.e GFST ZD Iest C?S I a m n g  performance. 

ZCMMAND FvUD ZZNTROL A'JDIC S ZGNAL PROCESSING LABORATORY 

:he ASP La~oratsry nas zeen seslgnea =s facllltate the evaiuatlon of automacea speech 
recccnltlan equipment ana = =  tkls ena 1s unique wlthln the Army. Jtlllzlng Its vast 
--sarv] cf ,-ecz::,e sounc envlronnents, automatea evaiut:ons of any fDrm of Speecn 
recc~n:=;=z equ;pment =an =e o:eforzea an envl:~cment representaK:./e sf that Ln wnlcn 

- .  - =  . a : - Z  eccc-zEer Ln Zne r~eic. T h  ?,ual= s2gzal ?:ccesslzg ASP) La~oratory comprises 
a n  aneccolc zxamDer, a souca a~sorp=:cn cnamer aria a suite cf aual3 analysls equlpmenc. 
-5e idC;S ar.a~isls equrznenc :s unaer =ne controi of a csmputer attacaea tne 
Lnaepenaent la~oracory necworx. 

TACTZCAL CSXMAND AND CCNTROL LUORATORY 

e Tactlcai Commana and Control Laboratory, formerly known as the TASS' (Tactical Avronlcs 
Stems Slmuiatorl, contalns facll~tles for the aevelopment, testlng ana aem0nStraClon of 
:stems sucn as t" AMPS 'Aviation ~l s s l o n  Planning system,, ana zhe AATCC (Advanced 

*acE:=ai :pera::cns Center: . It also concalns the haraware ;coc~p:z slmuiator, 3 n ~ r o l  
loaaers, L2sKrTmentatron, etc.; aria software [six aegree of fzeeaom, non-i~near atr0 
noaeil requlzea to perf2rm real =:me, man :n the loop, alrcraft s1rnuiat:ans. 

THE SATTLE ZZMMAND C 2  SOFTWARE INTEGaTION LABORATORY iBCC2 SIL) 

" -cn=arns fac:,:zles fcz zne ceveiopment ;a:egracea ~2 sof=ware f=r 3rl;aae ana beicw. 
"e 3CC: CIL fzcuses cz zne ln=egra~:on of ln-nouse ceveiopea app;:cat:=n SOfZware wlc' --- -"" - - ,  - - ?" 5PT.z.ilS1 ~=zc,zac=s: cevelopea soft-,~are. The BCC2 s:L reslaes as a noae on =--.e 
Xyer CcnKer'z "Zlg;=a; -at=lef:e~d" x e ~ w o r ~  provlalng co-ana/so~c~er =OnReCCLOn for man- 
-2-tce--=OD si!nuLatlOn exercises wltn the user a a t ~ f e l a ~ s .  The aCC2 S Z L  wOrK in=egraKl@n 
-SsueS are assoclatea .-LC!? i i n ~ ~ n g  tze Soldier System to ocher noaes on tne dlglcai 
~att-efleic. 

ZXC2 I:.IFOWATIZN DISTRISUTI", TTECHNOLCGY LhBOWTORY 

Informatl=n Dlstr~butlon Laboratory contains facllltles for aeveioplng, ~ntegrat-ng, 
-emonstratlng ana testlng metnoas for horltontal 1ntegratLon of the ~attlefleld aria 
-eaUP. ,,..q - =.ye cats celr.; zffezea =3 tactlcai communlcatlons systems fcr =he purpose of 
l3prOVinq responsiveness ana accuracy of commana aria control lnformatron. ThlS facllltY 
-S Used p:lXlar::y, as Z-e testbea f:: the aata base aria cats alstrL=utlOn functions Delcg 
;erf=rxec ~ n a e r  =he C ~ ~ s 1 n e a  Arms Czrmana aria ~cct:ci (CAC2: Advancea Technology 
Zemonst:at:cn A T D ) .  :he la~oratory nas the cap& .i:=y of hosclng aata Dases aria 
a~pl;=atls:s at five Cactzcai ecneio~s aria testing aata base upaace cecnnlqUeS over :ear 
-actzcai conununlcatlons systems lncerconnecclng these hosts. 



FOR OFFii;in~ i ~ 3 E  ONLY 

.? . i I / '33 '",, LSD 1s an envl~orrnentail? c=r.tr=ilea  la^ c:ovlclng e2Ul2eeIS '41th la0 %OKK 
I(l z=z=:c.?z, ==r.pueer aria space r.ecessargr ==I c=r.anc= .?.&a Yoaeirng, =emOfiSK=aCronS, aria 

3:cKsZy;lng of C;/Dec:slon-A~a Tecnnology tc serve the neeas of Army ceveiopmentar C2 
- 0 c -  I ,-,ems. 

IZMMAND .iUD CZNTROL ENVI2ONMENTAL TEST XBORATCRY 

- ... L e C 2  Znvrrznmental yest Laboratory possesses =p.e capaD;lr=y of perfsrr~ng ail NIL-STD- 

31; =es=s OR krny C-f equlpment ana systems except Zoaa tests ana f.~ngus test, sucn as - w .  ., --- .e L?.. 2lgn =emp/low temp/h-alty, cnamer, explosion, ana Cowlnea Envlro~mentai 
?eila~l:;:y Test (CERT). 

3CXMAND AND CZNTROL MACHINE, SHEETMETAL, XOODWORKING, ELECTRIC AND PAINT SHOPS 

'~ovlce qalck reactron, creat~ve, preclslon ana stanaara snop servlces fcr prototype 
f = ~ r l = = ~ i ~ n ,  pre-proaucclon evaiuatlsn aria ?roauc=:on base support. "jrplcal prC]eCtS 
:-:c-uce ~ n s ~ a ~ l a t l o n  ~ l t s  for any type of C-Z equipment :n any kina of venlcle (qrOuna or 
311; . 

CCMPARTMENTALIZED INFORMATION 

:b.e 5C:' 1s comprlsea of the followrng: 

'?ec:ai Access Program (SAP) off~ce ana laboratory space have slrmlar pnyslcal Securl=Y 
:e?u::~Tbents. The SAP Paboratorles are equ;ppea with the latest state-of-Che-arC 
eaulFZent wnlcn Frovraes cr:clcal slgnai processing of hzgn level Frlorlzy threat slgnais 
r i  - -  National rntel1;gence Interest. It emraces current statlst~cal neasuremenca aria 

-lusterlng processors that can exarmne numerous signals from a varlety of recording 
:alums. Thls a~llity to provide signal processing experclse 1s due to the employment of 

'IICIJ mstant;ai computer ana grapn~cal anaiysls equlpment and cecnnrques. 

Slgnai Ictellrgence (SIGINT)/Data Fusion L ~ D  - ~ h l s  space conrarns three separate 
la~oratorles as follows: 

a. ?.e Centrai Anaiysls Faclllty (CAF) is an ~ r m y  ownea analysls center to SuPPor~ 
Zeseartn ana aeveiopment. The CAE allows IZWD personnel clrecr ;nterface wlth users = =  
r.aln=a:n an awareness of present aria fxture SIG;NT pro~iems. 3 y  brrng~sg In zeai '~orlc 
s:<Ra-c f2r real ::me signais anaiysls, LC ;rcvlaes tne capa~lll=y fsr q2lcK ZesDonse r s  
=ac~:=al ,nL:s on slgnals anaiysls/recoqnl=:on pro~iems. yhls ;s :Re frzst Step 1: =?.e 
Zevelc~nent sf nethocoloqy to suppor~ fleicea units with slgnai :ecognl=lon aigorlt-ms aria 

softxare upgraaes. 

2. ?.e Intelligence Data Fuslon Test 3ed integrates and Incorporates averse aavancea 
f~slcn Cecnnciogy lnto the Army's d~verse IEW systems. T h ~ s  effort ;nvolves lnteracclve 
p:ccesses of spec~flc appllcatlons for artlficlai ~ntelllgence tecnnoiogy,algorlt"ms. 
:cles, aria software for manlpulatlng fusion aata bases In support of speclflc ;EW fssloc 
C..-c-- ,. 
- - , A  ---nS. The test bed 1s che U.S. Army n?jcleus for this mayor unaercarrrnq. This rest 
Dea cevelcps ana aemonstrates tne crlt~cai cecnnoiogy requlrea to automate the manpower 
Intenslve nature of the tactlcal rr.tell~gence aata fuslon process and slmultaes a 
:eailstlc tactlcal fuslon envrronment requlrea to accurately test ana evaluate fusion 
Zesearcn. It relies on su~stantlal computer and gtaphlcal analysls equipment aria 
=ecc?.:aues to accomplish these efforts. 

c .  The Strategic Englneerlng Laboratory - Software and hardware are deslgned, developea 
and tested for strategic SIGINT systems applications in t h ~ s  facility. 



: -.. :---- 
- . . . I - - - - - . L  ana Xodeil-g L ~ D :  T!-.e ::';.I S:.r,uiatl=r: ant Moaei1r.c Laboratcry 2rov:des Zce 
=ao:-1=y Cc evaiuate :zcercept aria flecr:=::=s ";-nterr,easz:es ,EC") s:/stems 

; i r .  ..en ----,-..eSs agalnst bct?. csmunlcatlcns ar.a :aaar =a=;ecs iinen speratlr.? 1.: cr r.ear an 
- - P  zrnv -2caK:Zn. Seveiopment cf system evai,a=:=:. ~:cr.r.l:ces z2n ce Lsea = Z  p:e=l== -..- 

--...-.. ce 2: zanclcate s.;scerns -Ti  ;=:::=::- G V .  ,..,,,-.., C - -  - -  '.- 2,~er~.~.ent zcce-5, ?no p:=./:se5 W6iClT3:; :PilD enqrceers i: r -eveicFmen: s: s ysrems, zpprcacnes ana zeskqzs for 
::un=ez:nq hosc:le C3 tkzeacs systems, x;th empnasls cn g z o ~ n a  Sasea tnreats. 

f:/sceas Integration Laboratory rSILj: s:L supports a muit~zuae of pro:ects ana :s a 
- A-6-.. --*-roac=:=z, 13-nouse la~oratory xnlcr. can rsplcly =:ansiace concepts Into protctypes. 
-.--=eg:a=e emerg~ng tecnnoiogy ~ z t 3  new or exlstln? system ana k r ~ n g  l=eas/ccncepts :c =Re 
f ~ e ~ c  fcr evaluatlon. xlth a nlgn Lay area, r.ac-lne snap ana la~oratory space, :ze 5 1 5  
-;c -,,ers =Re means ana a~li;:? to suppor: :-e IzcegraKloc o f  snelrers ana =?.e ~ulialng of 
Zzotccypes. 

'.'arlol;s Programs Lab: '31s laboratory supports two separate programs and contalns both 
.-.:qn cay space and office space. 

tT?ATZS:C SPACE SYSTEMS FAC;L:TY: Csnsists of zxo culldlcgs cornprlslng 17500 Sq f= (Cwo 
S=r.;c"" ---esr xnlcn house zne Defense Sateil~te Czm,,un~ca=-sn System ,2SCSiana equipment as 
- 2 ~ ;  zs a 3SCS Iii satellite simuiac=:. .Also ~ o u s e a  12 =he facll~ty aze cne AN/GSC-52 
sace--ize ccmm terrnrnai anc k i . I / G 5 C - 3 9  pzozotype satel;;=e comm termzcal. 

- r  P".TC. - 
..-.,.--A, S?ACE SYSTEMS FAC:LITY: 7 5 0 0  square foot struc=>re contalnlcg ZHF, SHE, ana EHF 
:a~eil-=e communrcatlons equrpment. The UHF are tne rmlizary manpacK systems, SHF - - c l " a e  
;:sur.c Xobrle Forces IGMF) systems, =he m/TSC-95 aria ,W/TSC-93. The EXF systems are 1-e 
Y I L S T M  englneerlng deveiopment moaeis cerrmnais. 

These two facliit~es provide a reaaliy available system/equrpment slagnosrlc 
-nterface and evaluatlon capanllity for assrstlng ~ndustry as weil as government -n 
:eiil=e comm RDTCE. 

Collocated at Ft. Monmouth, SATCOM evaluatlon facli~ty and MILSATCOM equipment 
:rK;flcatlon faclllty are the only facrl~tles In DOD for MILSATCOM that provide this 

w l e v e i  sf total system evaiuatlon and rztegraclcn. A complete sulte of :he ground 
envl=crJnent for the DSCS straceglc =err~nais, SHF racc:=ai zermnais, ZSCS ana tactlcai 
SATCCX network control, JHF nanpacK :ermnais, ana EHF ":istar termznais are lnstailea 
-.ere, -zcluarzq DSCS II ana ::I sacell:=e s:mu:accrs. :dso :r.ci~cea are r e r m n a ~ s  f c r  =r.e 
qdvancea Comm Tecnaoiogy Satellite (ACTS) aria csmerclai :=SAT sateil~ze that are De1-q 

..,l;cary appi~catlcn . -sea := Leverage ana evaiuace aavancea ana csmmerclai :ecnnoiogy fsr -' 
.$hen ==uplea wrth exrstlnq cerrestrlai communlcatlons facll~tles, Integrates seamiess - - --mnunscatlons across the battlefleid can De evaiuatea ana aemonstratea. 

~=rrm~nl;atlOns Systems Zeslgn Center : C S C C )  : :!-.-s s u p p o r ~  facrl:=y cas seen USea tC 
:stalZ system performance cata and to emulate reportea fieid pronlems fcr severai 
::;ar.l=atlOns. 5~uiatl:n cf fleid pro~lems ;s ~rr,por=ant cecause lt ena~ies =ne rapla 
=epic;~,enc of soiutions t3 pronlems for =ne ceveiopment of remporary w o r ~ a r ~ ~ n d s .  "he 
:3cll;=y ais0 has been usea for performng lnteroperaollity testlng; provrdlng other 
:rca-:zaticns wrth hanas-on Instruczlon; testing assocrated deveiopmentai ana protot?Pe 
equlprnent; evaluating new concepts; and defin~ng speclficatlon requirements. Coupled wlch - - -..ese =apabrlitles, :he CSDC also rzcfudes an lntearated aoaeling and s~aulatron facllitY. 
-k. -..-5 I.:cegratlOn of systems zaraware and moael~zg ana s~muiatlon provrces a unique 
:apao:1:=:~ wlthln che Army. "e M6.5 fac:ii=? - -  ,,cvraes severai areas cf expertise re m e t  
:ne re?ulzements of the soidler and p x ' s .  The "6s effort has and ccnrlzues to provide Zew 
system simulation moaels wnlch then t=anslt:on :a fieidable systems. The modeis allow a - - --nceptcal networK to be esta~iisned and tested wrthout actually uslcg resources of the 
syster. anaiyzea, provlalng a cost effect~ve means to plan for and ccnc-Ct large 
- -,.,nuc:caKlons -- network rests. The resuits of slmuiatlcns can be of :se to othec aoaeis 

ana si~~uiatlons that exlst throughout =he Army. The M&S facliity 1s using tke c:strlbu=ea 
ZeracZlve Simuiatlon 31s) cetwor~ c e r ~ n a i s  cannec~ed via t-e Army : z z e r c ~ e ~ a ~ l l - = ~  
=war.< :.\IN) ClzCGiCS. The ~ a s l c  2:s r.etworK c3nf:gurat:=n ;s a cc-;ectl32 of 



FOR OFFiCiPL LSE C+~L\I 

- -  s=z:Sutea, :r.te:acc,:..-e, ;;arf-;f.=er -2  =.'.e :cop ~ . r , u * a t o r s  wrth  s e m  a ~ t c m a t e d  fs:=eS 
. . - - - -- ---, .--=---.. , - d  J ~ C L Z ~  cac:a l~=; ;  l e - ~ e i  s c e r a c l z z s  ::r.kea .Jla 2:s p :otoccls .  There  w l - l  3250 
--a -..- : ~ z e g r a t l o n  o f  :eai:st l= e f f e c t s  o f  C3:EW ~ ~ 0 a e j . s  =s s z o v r c e  ~ e a i i s m  t o  :he 

-,, , - . . . u -z~ors  . 
rlll 

I:!TEfTdTE3 Z'iSTLh! ,:F S ' : ' S , ~ ~ S  ~ B O R A T C R Y  ~ACIL::~: y h l s  ; n = e a r a t e a  ZestDea o f f e r s  a  Lnique 
- . e c V d o r ~ i s g  c a p a ~ l 1 : = y  -::.~lnq nee o n l y  =he Co-unlcacl=ns l a ~ s  o v e r  2 3  : c c l z a ~ n g  m o ~ i - e  
~ e s c ~ e a s l c u t  a l s o  :he11 3 D E C  l a ~ s  a s  w e l l  a s  o c n e r  Army o r g a n l z a t l e n s ,  ; 3 l n t  services, 

=9Rmez=laL. LnaustZy \XTCT, 3 e i i ; ~ r e ,  ;TE), a c a a e m a  aria a i i ; e a  SerVlCeS. ThlS netWorK 
-r.::2sKz1JC:2re l e v e r a g e s  o f f  =:r:ent , a ~  i n v e s t m e n t s  aria a i l c w s  f o r  g r e a t e r  SnaKlng cf 
resoLrces ,  :?.ereDy z e a u c l n g  c o s t  of  p u r = n a s l n g  a2pi ;cace  e q u r p n e n t  o r  =:avel and SnlFClfi9 
z=s:s c f  e a x p m e n t  a s s o c l a t e a  w l t n  , ,~orklng o f f - s l c e .  S1nc.e CECCM Ls c o l l o c a ~ e a  w l t h  ?EO 
S3m. ana  ?EO CCS, zne  l n t e g r a t e a  CestDea f u r t c e r  :nc:eases t s e  eff:t:encleS o f  s e a ~ e s s ; ~  
-2Zeara t lZg  emezglnq a n a  l e g a c y  co-unlcatrons s y s t e m s  w r t n  Ccmmana a n a  c o n t r o l  IC2: 
systems :n s u p p o r t  of z:gr=:=atzon o f  3 r l g a a e  96 aria ~ l v l s l o n  37. Xaraware a n a  s o f t w a r e  
sun ;ec t  x a t c e r  e x p e r t s  i n  PFO CCXM sys tems ,  l n c e r n e t  compliance, a n a  m o a e l ~ n g  and  
s x n u - a ~ l s n  a i l  z e s l d e  l o c a , l y .  a example of  unique c a p a ~ r l ; ~ ?  of  cne  i n t e g r a t e d  t e s t b e a  
1 s  Ene s u p p c r t  p r o v l a e a  o c  32C2 of  t h e  N T C ~ ~ - 9 7  r o c a t l o n .  CECaM u s e a  t h e  l n t e g r a t e a   la^ 
=3 -oaa ,  verify, ana  s t r e s s  t e s t  s o f t w a r e  p r l c r  t o  NTC r o t a t L o n .  T h ~ s  was t h e  f ~ r s t  = l a e  
Cnat 32C2 was i l t e r a l l y  e x e r c i s e a  o v e r  SINCGAaS a n a  EPLRS zetworKs.  

L2CX j.?.EA :JETWORKS LAB FAC:L:T'f: F a c l i ; t y  1s , j n l q u e l y  c a p a ~ l e  of r3nRLr.g S l n u l d t l o n s  = f  

s e v e r a i  army s p e c r f ~ c  = = m a t  nec  r a a r o  p r o t o c o l s  a n a  s t o r l a g  c f  slrr.ulacLon a a r a ,  
z a ~ a 9 1 1 1 : ~  :o manage networKs v r a  t n e  Axmy Automatea NetworK Manager, Ln te rconnec t l cp .  o f  
necworKs v l a  t h e  T a c t ~ c a i  U u l t l n e t  Gateway. 

I:.IFOMTIZN SECURITY LAB: ;'nlque w l t h ~ n  t h e  Army t o  include a e s l g n ,  c e s c ,  and produc=zor.  
2f l Z s t a i l a t l o n  k l t s ,  secu:e sys tem ~ n ~ e g r a ~ ~ o n ,  cDMSEC cn:p e m e a c m e n t ,  Computer S e c s r l = ' f  
Frcaucc e v a l u a t r o n  a n a  :ncegratzcn i n t o  Army p i a t f o r m s ,  n e t w o r ~  n u i t l i e v e i  s e c u r l t y  f o r  

-.:eqratlon i n t o  t a c t ~ c a i  Army co-unclatlons sys tems  ana  a t h e l r  x t e r c o n n e c t  t o  DOD 
r a t e g l c  and commercial ccmm sys tems ,  s e c u r e  a p p l ~ c a t l o n s  sucn  a s  d a t a  b a s e  managementf 

6cl t ,  key management, a c c e s s  c o n t r o l  o n t o  Army p l a t f o r m s .  Viaeo equrpment ,  functions and W ) p i l c a c l o n s  a r e  unrque  t o  DOD given v e r y  narrow corm banawla ths  f o r  compressed v rdeo  t o  
be t z a n s m r t t e d ,  ana  a r s p i a y e a  on t a c t l c a l  Amy p l a r f o r m s .  

XD:; 23s :  Equlppea w l t k  s e m - r e v e r ~ e r a n t  and a n e c z o l c  c s a m e r s ,  =he  f a c l i i t y  1s u s e c  == 
survJey,  : ecora ,ana  a n a i y z e  t h e  acousr:cal noise environment sn z o a r a  v e n l c l e s ,  and =:.en 
srmn-ate t z e  n o l s e  l n  :Re l a ~ o r a t o r y  f o r  e v a i u a t l o n  of  communLcatlzn s y s t e m s .  

!!OE:LZ CSMMUNICATIONS LAB: The f a c l l ; t y  consists o f  a  work a r e a ,  work c e n c h e s ,  s c r e e =  
:-(me ':=-11/730 computer  a n a  t e r n n a l s ,  and c c a n n e i  s m v ~ l a t c r  f a c ~ l l t y .  The l a b  1 s  
Sevocea =he RDTE o f  3F a n a  VHF r a a l o s ,  noaems, and anc:l lzry a e v l c e s .  

CECZ?? CSE EATTLEHIELD SOFTAARE SUPPORT FACIL;~~: These  f a c l i i = - e s  p r o v l a e  lrfe c y c l e  
sUppsr= of  S o f t x a r e  f o r  b a t t l e f ~ e i d  automated s y s t e m s ,  i n c i u a l n g  Ccmmunlca~ ions ,  
:nrej . l :gence/eiectronlc w a r f a r e  and avl0nlc.s  s y s t e m s ,  f i r e  s u p p o r t  s y s t e m s ,  t r a l n l n g  aria 
Zac2ever sys tems ,  and z a c t l c a i  fusion sys tems .  ~t i n c l u d e s  a  on ique  wide a r e a  networK 
:51:.9 c e d l c a t e d  l e a s e d  l i n e s ,  f i b e r  o p t i c s ,  and t h i c k w l r e  e t h e r n e t  l i n ~ s  remote  s i t e s  t z  
't. ?onmouth compute r s .  The CSE B a t C l e f i e l d  S o f t w a r e  F a c ~ l i t y  i s  a c t u a i l y  7 7 , 7 4 2  s q u a r e  
f e e c  c f  l a b o r a t o r y / s y s c e m  s p a c e ,  wlch 79 h o s t  and 132 t a r g e t  computer s y s t e m s ,  un lgue  wide 

z r e a  ze tworx l i n ~ l n g  remote s l = e s  t o  ~ t .  y o m o u t h  compute r s ,  l o c a l  a r e a  network l i c ~ s  t c  
=onK:actCr s l t e s ,  e1ect:onrc w a r f a r e  environmental simulator, z n l q u e  computer f i rmware  
r e p i : c a t ~ s n  f a c r i ~ z y ,  e x t e r n a l  s a d  f a c l l i c y ,  and a  common/cus=om=ed o f f i c e  a u t o m a t l c n  ana  
autcmated c o n f l g u r a t l o n  management environment, housed i n  a  s e c u r e ,  f e n c e d  i n ,  t e l e v l s l o n  
r?.onl=orea a r e a .  The c a p l = a l  investment h o s t ,  t a r g e t ,  and f a c r l ; r L e s  i s  $500 h l l l i o n .  



- -,," -\.--- 9--"-- '-., - - . u . r . - . 3 t ~ . - ~ n , , - , -  Y:TT'.lORK: 3 2 s  7.eKWOrK c f  =:s==:=%;=ec cczz.unl=ac:=r.s ana  c e r v r c e s  
- - v - c  - - -  --  5=C=xare ana  : ~ = e r o p e r a ~ : L ; = ~ ~  fa: Arr ,y  s ; ~ s t e m s  =. :augcou~ =ne  L l f e - c y c l e .  I =  I s  
;xe '-.:=.-.rn Army a n a  30D. 

' 3 t'i-C?E?.I YZ5T SED TC)R AVIGNICS F . ; . E S C ~ C H  , z y k ; j  : :he SYAR, NUH-60 hel : topcer ,  ana  rai"r ~ S c C l i z t S  R C C  zencn,  ;s z e s l a n e a  t o  c e  uses a s  a  = = o i  =s c e v e i c p  a n a  zest aavancea  
- , v r ~ ~ ~ : = s  z s n c e p ~ s .  I= c e n s r s t s  o f  ==:e sys tem x n r c n  ~ ~ = e ~ : a t e s  a i l  = a s ~ c  a l r c z a f z  
- . . - - - .  . . --..----..- excep: fl:gr,t c = n t r c i s .  These f:nc=:=r.s :zcl.;ce f l s g n t  I n s t z z c = l o n s ,  i ! lqlRe 
-.-.sCZ2ZeRZS, 2au t ron /warn lnq  sys tems ,  seconaary  s y s t e m  c=?.tro&, ; o m U n l C a t ~ O n S ,  aria - - 
..aViCZt::7. s y s t e n s .  Zxtensrcre u s e  o f  c s m e r c l a i  i..araware and s o f t w a r e  SKaRaaKaS a i l o w  
r a p l s  a x  economrcai u p g r a a e  o f  sys tems a s  new t e c h n o i o g y  e v o i v e s .  The a v a l i a b r l i c y  o f  
exlst :z= s e n s o r  a a t a  l n  h:gn power flexible p r o c e s s o r ,  a  wrae  v a r l e t y  of  p:iot L n t e r f a c e s ~  
i n a  Zne e a s e  o f  l n t e r f a c r n g  new s e n s o r s  m a ~ e s  ~ h l s  f a c l l i z y  r d e a l  f o r  e x p i o r l n g  new 
--* --. .cepts sepena  upon t k e  ln tegra t :cn  p:ocessir.g a n a  c i s p i a y  of  m u i z r p l e  s e n s o r  d a t a .  
-L 1 ...- s f=c:l:=-j pe rmr t s  t5.e Army A v l a t l a n  Researcn r Deveiopment communrcy t o  d e v e i o p  a n a  
fl:gct :?st  f :nc t lona l  p r o t o t y p e s  o f  =he futa:e a v r a t l o n  s y s t e m s .  
?:JLSE ?ZWER CE?ITER: The P u l s e  Power C e n t e r  2s a  cr .rque fac:li:y f o r  r e s e a r c h  power 
elec- v - - .  - 

- - - . . - - 5 .  I= i s  a  un lque  n a t i o n a l  zesearc.k, a s s e t ,  d s e a  DOD wlde a n a  w l t h o u t  e q u a l  2 2  
iny ==r.er ~ z s t a i ~ a c ~ o n .  2CD a p p l i c a t l = n s  :ncl:de eiect=:c guns ,  ~ m p u l s e  r a d a r ,  ECM 6 
? ~ e C = = 2 =  =:l'JeS f a r  c a m a t  vehicles. R 6 D  e f f o r r s  concentrate on n rgh  power ZOmpOnents f o r  
3 3:cac ':arrer,y of m s s l o n s ,  :r.cludrr.q .".-an sower s w 1 t c r . e ~  and e n e r g y  s c o r a g e  components 
Z^ - - -  ?- fcZz:C ;2n syscems f o z  SOD a n a  r:.e S e f e n s e  Nuc lea r  Agency. 

. . .  . .-.,- -acc:a tc=res  s u p p o r t  :SF C 3 I  1 2 0 5 ,  a s  : zc lcacea  aDove. The f o i l o w l n g  L a ~ o r a C O r l e s  
nave 1 . - . = e r c o n n e c t ~ v ~ c y  w r t h  o t h e r  CSF' s  . 
CCMMAND AND CCNTROL AUDIO SIGNAL PROCESSING IABORATORY 
-kc"'^" - - - - A -  Z 2 W D  AND CONTROL LABORATORY 
Iztercc? .zects  wl th  A v l o n l c s  f u n c t z o n  with respec=  =o aeve lopment ,  testing aria 

? o n s t z a = r c n  of syscems s u c ~  a s  AMPS l ~ v l a t r c n  ~ l s s r o n  P lannrng   system^, ana  c o n c a l n s  
harcware i c o c k p l t  s r m u l a t o r ,  c o n t r o l  l o a a e r s ,  l n s t r q A n e n t a t l o n ,  e t c . :  ana  s o f t w a r e  'six 

g r e e  o f  fzeeaom, n o n - i l n e a r  a e r o  moaei)  r e q u r r e a  t o  p e r f o r m  r e a l  =:me, xan I n  t h e  l o o p ,  
I..rczafr s r m u i a t r o n s .  

PROTCTYTf FABRICATION FACILITY 
Inte:ccr.r.ects r l t h  common s u p p o r t  f:nc=:cns fc: al :  a n a  q:ou~.c v e n l c l e s  X l t A  r e s p e c t  t= - , ,o]ec=s - f s r  : z s t a i i a t r o n  K L ~ S  f o r  a i r  a n a  gzsunc v e n l c l e  p i a c f o r m s .  

TT?ATEtIZ S?ACE SYSTZYS RESEARCH FACzLzTY : SSRF) 
' rov ices  L n t e r c s n n e c t i v l t y  w l t h  Space CSF wltk  r e s p e c t  =o  t e s t  l n t e g r a r l o n  f o r  s c r a t e g l c  
s a t e l l i z e  sys tems.  

TACTZC.\L SPACE SYSTEMS RESEARCH FACILITY [TSSRF) 
? z c v l c e s  I n t e z c o n n e c t r v i t y  with Space CSF wltk  r e s p e c t  t o  a e v e i c p m e n t ,  r e s t ~ n g  and f ~ e l d  
englr.eer2r.q f:: s a t e l l r z e  c o m u n r c a c l o n s  c e - ~ ~ n a i s  a n a  z a c c l c a i  s a t e i l i = e  platforms. 

::'JH-65 Z'iSTE,! TSSTBED FOR AVIONICS RESEARCH i STAR) 
? z o v l a e s  l n t e r c o n n e c t l v l t y  with Avlonrcs  CSF w r t h  r e s p e c t  t o  a v l o n r c s  piatforms f o r  C 4 I  
equipment . 
?'JLSZ 2Z'rlER CE\ITER 
? r o v r c e s  l n t e r c o n n e c t r v l c y  wr th  r e s p e c r  e iec t :onlc  c e v l c e s  and g round  v e h i c l e  
? i a t f o r n s .  

!.IAVIGAT:2N VAN 
?RECZSIZN NAVIGATION TESTBED 
- - o v l a e s  i n t e r c o n n e c t z v r t y  w l t h  a v l o n l c s  CSF with r e s p e c t  t o  providing a  n a v l g a c l o n  t e s t  

;EL?.: 5f a v r o n l c s  p l a t f o r m  and a l z o o r n e  sys tems .  



? Zsc'Je facrl~::es s~g?c:= C;: 2anLpzenz far avrcnrcs c: space ?la=fz:r.s, as :nalcace?. 
:eZ.?t -3 glve percentages separat1T.g tne CSP's 2s meanlngiess. 

--.. ,..e aeqree chat I --..er facil~=:es Lave sr.=lzec~ connecclvlty w1z.L. otner CSF's =o '- 
~ - ~ C : Z Z : : : S .  sensors, a n ~  C:I suppor~ea .-elate c s  piac:=rms as cescrrsea 23 mission 

s=acezent. 

SENSCR EVALUATION YEST SITE: A 6000 meter test zone located at Ft. A.P. kill1 speclfLcaily 
signated ana construc=ea for testlng and performance evaluation of electro-optic 
.ulpment (stand aione ana rntegrated). This test range 1s the only avalla~ie tesC and 
~aiuatron slte that has suff~crent length and slze for rangrng to targets and 

~ n c o r p a r a t e s  speclalrzea eieccronlc equipment requlrea to effectlveiy test and evaluate 
all aspects of E-0 equipment. 
*ASEP. TEST RANGE: A 5000 meter range tnat 1s fully secured for the T&E of tactrcal lase: - C syscezs. T h l ~  IS =he oniy fully secure long range. laser ranae on :he east coast. - -  r.as 
reen ~ ~ e c z a - l y  desrgnea ana constructea to ailow tesc:-g of ~cc-eyesafe laser systems -- a 
zacr: zal envrronment . 
S W L  ARMS FZRING F-GE: A 125 :sot ~n-house range consrructea In curlz~ng 305 o f  NVESD - - - evaiuatron of small arms signts on weapons systems (1.e. M16A2) .  T h ~ s  range 1s 
-..-- --.... eiea concrete strucczre wlch f.~ll sound proofing and vauitea access for malnraln:r,g, 
==sclnu ana evaluaclng weapons slghcs ut~lrzang live fire rounds. The range 1s 
13nscructed on a stabll~zea concrete base. 
ZSNSOR FROCESSOR TEST AND G71ALUATION FACILITY: rn-house sensor/processor test aria 
PvaiLaKlon :aclll=:~ ~c ~ u i i d ; ~ ~  309 of ~.NESD. ~ h l s  facll;ty 1s ucrl;zea Co evaluate. :est 
score, analyze ana data Dase ATR's, sensors, aria sensor sultes rn a compietely ccntr~ilea 
-a~oratory envrronment. Thls rs the only DOD facll~ty available fcr =he test aria 
eval~aclon of ATRIsensor sultes rn a controlled lab environment. This facll~ty lncluaes a 
zomplete to scale model simulatron charnet where specific bactlef~eid environment are lala 
cut. 
.LDVA.VCED OPTICS TEST AND EVALUATION: In-house Laboratory to test and evaluace aavancea 
~ptl=aL structures for eiectro-optic sensors/sensor suites. :he facli~ty 1s establisnea 
3n fzlly lsolatea 'v~brat-on fzee~ concrete piatforms rn bulldlnq 335 of NVESD whlcn Is an 
essentlai aspect m e n  restlng aavancea optlcai components to eilnu~ate ~ltter, v1bra=onsp 
?LC. 

3.4.1 Mayor Equlpmcnt and F a c r l a t a e a  - F t .  Bclvorr 
MAJOR EQUIPMENT AND FACILITIES - FT. BELVOIR 

LASER WTERIAL CHAMCTEIIIZATZCN EVALUATION LAB: An rn-house test and evaluaclon faclllt~ 
-, oulldrng 357 to characrerlze and evaluate new laser macerlals for laslng capablll=Y, 

CSF 

C41 

C41 

C41 

C41 

C41 

C41 

C41 
J 

The aDove facli~tles are appi~ca~le to ail suDcacegorles of CSF C4I. 

MAJOR FACILITY OR 

EQUIPMENT 
DESCLUPTION 

SENSOR EVAL/TEST SITE 

LASER TEST RANGE 

SMALL ARMS FIRING RANGE 

SENSOR PROCESS.TEST/W 

ADVANCED OPTICS TEST/EVAL 

LASERMATERIAL. CIUIRC. EVAL 

OPTICAL COUNTER-COUNTEX MEAS. TEST/EVAL 

J 

UNIQUE 
TO 

REPLAC- 
COSTS ($MI 

1 5M 

1 OM 

5M 

3SM 

1% 

0.3 DOD 
FED- 
GOV'T 

I 
SM 

3M 



3.d. Describe potential space for consolidation in close proximity to the activity available 
in FY 97, state distance to the activity, and any extenuating circumstances. 

u' J Implementation of the BRAC 93 decision as it relates to Fort Monmouth will result 
in consolidating activities cux~ently occupying nearby facilities onto the main post and Charles 
Wood area by the end of FY 97. 

b. This BRAC action will vacate approximately 700,000 gross square feet (GSF) of GSA 
leased space in what is now known as the CECOM Office Building. This building is within two 
miles of the Fort Monmouth main post. and is primarily used for administrative functions. The 
six story building cumntly provides approximately 597,000 net squan feet (NSF) of 
administrative space, a cafeteria and private retail space, emergency power to critical areas, and 
parking for over 3,100 vehicles. The office building is located close to major highways, making 
commuting very easy. 

c. The Fon Monmouth Evans area. located 10 miles south of the main post is a 253 acre 
subpost that will also be vacated as a result of BRAC 93. This parcel of land is currently utilized 
by CECOM logistics and readiness activities, CECOM RDEC, and PEO IEW PM offices. Of 
the 253 acre site, a 90 acre undeveloped parcel is beyond the fenced compound. This land is 
now only used for field exercises and some minor R&D testing. Most of the remaining area is 
within the &isting fenced compound. Approximately 60 acres of this is open, and is used 
primarily for R&D test activities. The remaining area is built up with the majority of the roughly 
459.000 GSF of building space (251,000 GSF permanent, 132,000 GSF semi-permanent, and 
76,000 GSF temporary). 190,000 permanent GSF is devoted to administrative use and 39,000 
permanent GSF devoted to communications and electronics R&D. Over 80% of the building 
space is permanent or semi-permanent The Evans area is located close to major highways, 
making commuting very easy. 



FOR ObFICIAL USE Of\,!lY 
4. ~ i t i m a t e  the capacity of the installation to absorb similar workyear with little or no 
modification of facilities and with major modifications. Describe the nature of those 
modifications, and estimate cost. 

In FY 1997, Fort Monmouth will have the office space to absorb an estimated additional 
3.966 employees. Approximately 530,000 GSF wiil be created by more efficiently consolidating 
personnel into existing oifice space. uulizing vacant space created by the departure of the ARL 
Electronics Power Sources Division (BRAC 91). conversion of unneeded unaccompanied 
personnel living space. converting unneeded community facilities, and convening hospital space 
for office use. An analysis of the degree of effort for creating this excess capacity follows: 

a. Ability to absorb workyear with little or no modification: Office space for 
approximately 1.085 employees could be created with little or no modification or invesunent 
Most of this space is found in the Myer Center (Bldg 2700). and the departure of EPSD m a u s  
space that is easily adapted to office or lab use without the need to consolidate activities to 
achieve vacant space. 

I 
I 

I USEABLE CAPACITY 
BLDG NO. AREA (GSF) (PERSONS) COMMENTS 

199 

502 

1123 

2700 

2705 

2707 

TOTALS 

10.290 

10,658 

6.280 

59.275 

60,500 

18,750 

4,450 

6,130 

176,333 

63 

66 

39 

365 

372 

115 

27 

3 8 

1,085 

Available upon completion of MCA Project 
for Addition to Bldg 210. 

Upon closure of Post Library. 

Upon closurt of Arts and Crafts facility. 

Improved space utilization within existing 
administrative space. 

Admnisaauve space created by depanurc 
of ARL (BRAC 91). 

Conversion of lab space upon deparmn of 
ARL (BRAC 91). 

Improved space utilization within existing 
administrative space. 

Improved space utilization within existing 
administrative space. 

w 

2 



b. Ability to house additional military families and unaccompanied personnel: Fon 
Monmouth currenrly has 1.142 units of rmlitary farmly housing. 236 of these unlts w~ll  be turned 

IP over to the Depanment of the Navy as a resuit of BRAC 93 to provide housing for their military 
personnel assigned to nearby Naval Weapons Station. Earle. ~vailability of housing amongst the 
remaning 894 units of on-post military family housing in FY 97 that can be used to house 
eligible rmlirary personnel is summarized below. 

FY 1997 Army Family Housing Profile 

Additional unaccompanied military personnel can be permanently housed in Fort Monmouth 
facilities as summarized below. 

FY 1997 Unaccompanied Personnel Housing Profile 

c. Ability to absorb workyear with major modification: Office space for an 
additional 2,181 employees could be created by renovating or converting existing building space 
?n Fon Monmouth. Most of this office space would result from conversion of unneeded 
unaccompanied personnel housing, a theater, revitalizing existing office space. and conversion 
of existing Myer Center excess R&D laboratory and shop space. 

FOR C!FIC!AL USE nbr! y 

7 

NO. AVAILABLE 

16 

44 

60 

TYPE OF UNIT 

Officer 

Enlisted 

Off Post Housing 

TOTALS 

NO. EXISTING 

76 

599 

675 



, llI,l)(; NO. AREA ((;SF) 
CAPACITY 
(PERSONS) 

- 
252 

190 

ESTIMATED 
COST ($000) 

--- - 
2,050 

-- 
COhlhlENI'S 

- - -. - -- 

Convert existing t)i~rra~ks to office space. Providc Ilandicapped i~cccss. 
install elevafors, enclose open porches, reconfigure interiors for office 
space, upgrade t IVAC, install voice and data comniunications. 

Convert existing barracks to office space. Provide handicapped access. 
install elevators, enclose open porches. reconfigure interiors for office 
space, upgrade I IVAC, install voice and data comnlurlicatio~~s 

Convert existing barracks to office space. Provide handicapped access, 
install elevators, enclose open porches, reconfigure interiors for office 
space, upgrade W A C ,  install voice and data comn~unications 

Convert existing barracks to office space. Provide handicapped access, 
install elevators, enclose open porches, reconfigure interiors for office 
space, upgrade t1VAC, install voice and data comnlunicatio~ls 

- - - - -- - 

Convert existing barracks to office space. Provide handicapped access 
install elevators, enclose open porches, reconfigure interiors for office 
space, upgrade HVAC, install voice and data comniunications 

Convert warehouse space into two story office space. Provide 
handicapped access, configure interior for office occupancy, install 
required HVAC, install voice and data cornrnunications. 

Convert excess hospital patient ward space to office space. 
Reconfigure interior for office occupancy, upgrade IIVAC, install 
voice and data conimunications. 



JB1,I)G NO, 

1077 

1078 

1215 

2525 

2700 

TOTALS 
I 

.--- 

IJSEARLE CAPACITY ESTlhlATED 
AREA ((;SF) (PERSONS) COS'l' ($000) 

- p p  

Convert two story unaccompanied personnel housing building into 
office space.' Upgrade structure to support second floor live load, 
provide handicapped access, reconfigure interior for office occupancy, 
upgrade IIVAC, install voice and data communications. 

Convert two story trnaccompanied personnel housing building into 
office space. Upgrade structure to support second floor live load, 
provide handicapped access, reconfigure interior for office occupancy, 
upgrade HVAC, instill1 voice and data communications. 

Convert existing theater to two story office space. Provide 
handicapped access. configure interior for office occupancy, upglatlr: 
HVAC, install voice and data communications. 

Revitalize existing office space. Reconfigure interior for office 
occupancy, upgrade JIVAC, install voice and data communications. 

, 
Convert R&D fabrication shop space to office space. Reconfigure 
interior for office occupancy, upgrade HVAC, install voice and d;rra 
communications. 

Convert R&D lab space to office space upon departure of ARL 
(BRAC 91). Reconfiglire interior for office occupancy, upgrade 
W A C ,  install voice and data communications. 



FOR OF FICIA I ! Q J ~  Y . Impact of BRAC 91 and BRAC 93 decisions' od Lvrty and 
installation. 

a .  BRAC 91 directed the realignment of Army l&oratorles (Lab 21 
Ztudy) to Adelphi and Aberdeen, ..ID including movement of the Electronic 
Technology and Device Laboratory (now known as the Electronic and Power 
sources Dizectorate - EPSD, of the Army Research Lab - .=L) from Fort 
:40nmouth to Adelphi, MD. Implementation of this directive was delayed 
3y DOD IG Report No. 94-078, Apr 94, which concluded the new laboratory 
facility required to house EPSD and other ARL elements was unnecessary 
and redundant to existing DOD capability. The DDRE non concurred and 
subsequently secured release of the remaining lab consfruction funds. 
Deslgn of the lab is now at or near completion and transfer of personnel 
and equipment is scheduled for Jun 97, just short of the six year 
statutory requirement for completion of BRAC implementation. When they 
move, EPSD will vacate 115,000 SF of laboratory and administrative 
space, primarily in the Myer Center and will relocate approximately 300 
civilian personnel to Adelphi. 

b. BRAC 93 included three directives which affect CECOM and Fort 
Yonmouth, and provided an opportunity to increase the synergies 
?revalent among the C41 activities at Fort Monmouth by collocating and 
zonsolidating C4I activities from Vint Hill Farms Stations (VHFS). The 
command has aggressively pursued BRAC 93 implementation and is on track 
for an accelerated implementation NLT Sep 97. The Environmental 
ASSeSS?ent required by the National Environmental Policy Act was 
completed on schedule and revealed no environmental impediments to full 
and rapid implementation. 

(1) The -nt of Belvoir included the 
transfer of six business areas (Battlefield Deception, Physical 
Security, Electric Power, Mines, Environmental Controls, and Low 
Cost/Low Observables) and 356 mostly civilian spaces to CECOM at Fort 
Belvoir, VA. This group increased CECOM8s presence at Fort Belvoir 
which already included the RDEC's Night Vision Electronic Sensors 
Directorate. The realignment involved no construction. CECOM took 
operational control of its business areas and personnel on 1 Feb 94 and 
completed the formal transfer on 30 Sep 94, approximately one year after 
BRAC 93 became law. 

( 2 )  The closure of V- H i l l  involves 
relocation of CECOM's IEW activities to Forr Momouth: the Intelligence 
Materiel Management Center (IMMC) of the C41 Logistics and Readiness 
Center (less the repair and maintenance piece), the IEW Directorate of 
the RDEC, and the legal and acquisition spaces which support them. It 
includes consolidation of PEO IEW personnel at VHFS with the PEO at Fort 
Monmouth, and movement of PM Signals Warfare to Fort Monmouth where the 
other PEO IEW PM already reside. These moves necessitate c ~ n ~ t r ~ ~ t i o n  
of a new, S19M. 105,000 SF IEWD facility on the main post; a S5.4M 
renovation for the IMMC of 84,000 SF in building 1201 on the main post 
vacated by the 513th MI Bde; and minor renovations to building 288 on 
the main post for PM signals Warfare and to the PEO'S existing space in 
the Wer Center for their VHFS personnel. These construction projects 
are currently in design. The facilities will be ready for occupancy at 
various times from FY96 thrc ,h FY97. In all, 672 mostly civilian 
authorizations will transfer to Fort Monmouth from VHFS. The 
maintenance, repair, and supply functions of IMMC are on an accelerated 
track to transfer from VHFS to Tobyhana Army Depot, PA by Jun 95. 



. . - - 
m - (3 ) The third mandate was tc r ~ r r  u 

+.he ' -  D - - 0-0 ~ n s e  a~ - Cgrt 
at Evans and Charies wooas subposts, as well 6s Post 

Fort Monmouth. 

(a) The diapoaal process is underway. The Amy declared 
rhe 253 acre Evans subpost, with its 190,369 SF of administrative space, 
surplus in Jun 94. The property is currently in Federal Screening to 
determine its ultimate disposition. Fort Monmouth declared 246 Army 
fmlly housing units in the Charles woods area as excess and i: appears 
the Navy will acquire all the units. The ~ a v y  currently occuples 100 
unlts of this housing. CECOM has begun the process of vacatlng the COB. 
The Army's lease on the six-story, 597,000 SF building runs through Feb 
99 with a payment of $15.1~ per year ($5.23 to the owner for rent and 
maintenance, $2.7313 for utilitiss, $7.1~ to GSA for thelr 
"administrative' fee). 

(b) The realignment of activities from VHFS, the COB and 
:vans area onto the main post and Charles Woods area necessitated 
completion of an Environmental Aeerm.rmmt. This study evaluated factors 
Yo support the influx such as ~nfrastructure, land/air space use, water 
resources, noise, hazardous materials, wildlife/vegetation, etc. It 
concluded the movements onto Fort Monmouth would have no significant 
impact on the environment. 

(c) Finally, the realignment requires renovation of 
facilities on the main post and Charles Woods area. Proyect 42708 1s 
for renovation of 469,000 SF of space on the main post at a cost of 
S19.5M. Space for renovation includes 262,500 SF in buildings 1202, 
1207, and 1208 (to be vacated by the Chaplain School), 82,000 SF of 
space in building 1200 vacated by the 513th MI Bde, and other smaller 
buildings on the main post. The $3.0514 project 42683 is for renovation 
of 42,300 SF in the Myer Center and construction of a High Bay Facility 
and Calibration Radiation Lab in the Charles Woods area. The 
realignments from VHFS, the COB, and the Evans area also required 
information miasion area upgradra including a major telephone switch 
upgrade on the main post. Several buildings are currently in design 
with construction projected for Jan 95 and occupancy scheduled for late 
FY95/early FY96. 

11 i/ FOR ObFICIAL USE 01-11- i 
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5 . .  Deecribr military department approved and prow-& plane which - - 

will impact or have impacted the activity and installation. The Sep 93 
departure of the 235th Signal Company to Fort Gordon, GA, the >.ug 9 4  
Eransfer of the 513th Military Intelligence Brlgade, to Fort Soraon, the 
9ct 94 movement of the 389th Army Band to Aberaeen Provlng Ground, :.ID, 
and the projected drawdown in CECOM~ s military strength have created 
substantial excess capacity In the facilities and services at Fort 
Monmouth designed to support military personnel and their families. 

a. Fort Monmouth has 894 on post, family houoinq units, sxcluding 
246 units declared excess as a result of BRAC 93 and slated for 
acquisition by the Navy. Based on the above decreases to military 
strength, we project 306 of these units will be available to house new 
C41 units relocating to Fort  onm mouth. 157 houslng units off post have 
the requisite size, location and cost to support additional military 
families. (See also response to question 4 . )  

b. Existing unaccompanied personnel houoing units on post 'dill 
support 60 more service members. 

c. The Barker Circle Barracks complex is currently underutilized. 
ProJected occupancy rates will continue to decline sharply. T5ese five 
inodern, three-story, brick buildings in a campus-like setting ~nclude 
179,000 SF of space which could be converted to adminiotrative epace for 
1100 employees at a medium cost. (see also response to question 4c.) 
The office buildings occupied by the 513th MI Bde and two of the three 
buildings occupied by the band are slated for BRAC 93 renovation and 
use. 

d. The full service Patterson Army Hoepital, the dental activity, 
and military 0h0pping and recreational facilities on post all have the 
capacity to support new tennants. 

FOR OFFICIAL Y 
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7. Collocated C41 organizations. This sectlon liscs the 
srgan~zations and summarizes their overall mission. ?lease 
see zsb lb for a discussion of relationships between 
acti-~~ties. 
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US A m  COMMUNICATIONS ELECTRONICS COMMAND 

ORGANIZATION MISSION 

STAFF ACTIVITIES 

. -.,mx. -- 
i X O U P  - ~xercises Szmand conircl zver  ail 

elements of CSCCM. Serves as 
Installation Commander over Fort 
Yonmouih and ' IHFS. 

?lans, develops, coordinates, and 
integrates CECOl4's infcmation 
requirements and supporting information 
infrastructure. Provides integrated 
sustaining base information management 
services and support t 3  CECGM and Fort 
XonmoutlL;. 

Frovides suppcrc to CECOM and lcs 
resident activities in inteiligence and 
counter-inteiiigence Programs. 

Provides advice to the CG CECOM and 
Commanders of resident units located at 
Fort Monrnouth on the status of EEO for 
civiiian employees. 

Furnish internal audit services to 
CECOM and Fort Xonmouih resident units. 

Deveiops strategic long range pians to 
support the Command's goais for 
acquisition, business and organization 
planning, BRAC implementation, and 
operation of the CECOM Command and 
Control Center. Manage the Army's 
investment in MITRE Corporation and 
provide Systems Analysis support and 
staff coordination of Command-wide 
management matters and oversight of 
installation management issues. 

r 'CC !'v.!! FOR 31-FiilAL .,, ,,,iY 
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US ARMY COMMUNICATIONS ELECTRONICS COMMAND 

T flans and executes ~enerai and special 
inspectlsns for CSCOM, and provides 
assistance to CECOM en~ioyees, nilitary 
famliy members, retirees, and personnel 
assigned to resident xnits at Fort 
Xonmout h . 

Furnishes aavice and services 
pertaining to public affairs matters 
within CECOM and Fort Monmouth. 

Manages and administers the command 
military and clyriiian personnel 
programs .fzr For', Yonmouth and l ~ s  
residents. 

?rovides advice and assistance to the 
CG CECOM and resident PEOs/PMs on all 
inatters pertainicg to the mission 
safety program. Other customers 
include the U. S. Army National Guard 
and the U. S. A r m y  Center for Health 
Promotion and Preventative Medicine. 

Implements TAQ principles and 
philosophy to the CECOM community. 

Furnishes legai aavice and services in 
all fieids of the iaw and regulations 
In the interpretation, application, and 
execution thereof, and in the 
relationship of the law to the 
execution of the mission and management 
of activities at Fort Monmouth. 

Advises CG CECOM on matters pertaining 
to increasing competition for contracts 
on a basis of cost and other 
significant factors and reducing the 
number and dollar value of 
noncom~etitive contracts entered into 
by CECOM. 



FOR 3CIc1,41 i l c c q ~ : ?  1.1 

US ARMY COMMUNICATIONS ELECTRONICS COMMAND 

DRGANIZATION MISSION 

- .:.dv;ces ZS CZCCM and rcrc 'Cc,"iIcuth 
- -  . actl7Jlz:es Gn snail Dusiness, smail 

3isaavantaged Guslness, and soclo- 
eccncmlc u~liizac~cn natters. 

Advises CG CZCOM cn the'efflclent and 
effecti-re use cf flnanciai and manpower 
resources. 

~cqulres equipment, services and 
supplies for CECOM and various PEOs, 
FMs, and cther customers. 

Frcvldes kase cgeratlsns suppcrt for 
CECOM and all resident activities. 

?rovides base operations support for 
CECOM and all resident activities. 

Provides total life cycle log support 
planning/execution, production 
engineering and product quality 
management, requirements development and 
aateriei inventory management, 
manufacturing science and technology, 
security assistance management, level I1 
and III systems management, technical 
data/literature program 
execution/management, and xateriel 
fieiding and field technical assistance. 

Serves as the .kMC Center f ~ r  research, 
development and engineering in command 
and Control, Communications, Computers 
and Intelligence ((2411; Electronic 
Warfare; Night Vision and Electro- 
Optics; and Avionics. Provides support 
to the PEOs/PMs; developing and 
acquiring superior technologies; 
developing, acquiring, testing and 
evaluating non-major systems; and 
sustaining and enhancing systems and 
equipment. 
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C4IEW ORGANIZATIONS 

PM MILSTAR (ARMY) 

MISSION 

Provides cverail directicn and cuidance 
for the ceveiopmen~, acquisition, testing, 
product improvements, and fieiding of 
assigned programs; to coordinate, integrate, 
lead and directly control the Program/ 
Project Managers within the assigned 
mission area; to place primary management 
emphasis on c o s ~  estimating, planning, 
programming, budgeting, program integration, 
Interoperability and oversight. 

Acquires communications systems that support 
the Army at Echelons Above Corps (EAC) and 
Zchelons Corps and Eeiow ,SCEI, USAF and NSA. 

PM ADDS is a Ccmrnand, Controi and 
Communications ( C 3 )  Network consisting of 
the Enhanced Position Location Reporting 
System (EPLRSI and the Army portion of the 
Joint Tactical Information Distribution 
System (JTIDS) . 

Responsible for project management of 
assigned SINCGARS, single channel radios 
and associated ancillary equipment whose 
primary uses are command and control of 
combat, combat support, and combat service 
support, in accordance with applicable 
regulations and directives. 

Responsible for project management of 
materiel development and acquisition of 
satellite communications terminals and 
control system for Defense Satellite 
Communications System, Ground ~obile 
Forces/Tactical Satellite ~ommunications 
Systems and other related programs. 

Provides project management of the materiel 
development and acquisition of MILSTAR EDM 
Terminal; Single Channel Anti-Jam 
Manportable Terminal; Secure Mobile Anti- 
Jam Reliable Tactical Terminal; and the 
introduction into the inventory of 
the Air Force Extremely Eign Frequency 
Command Post. 
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C4IEW ORGANIZATIONS 

MISSION 

?.esponsikle for srcviaing tke A r m y  with an 
~mprcving capability to navigate and 
determine the ~ositian of weapons' systems 
and fighting units under conditions of 
adverse weather, day or night, In all 
envircnmental conditions worldwide, to 
increase effectiveness on the battlefield. 
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C4IEW ORGANIZATIONS 

-- --zC :smrnana and Contrsl 
t1'sE:.ns 

MISSION 

Yanages :he develc~ment , scq~~sition 
testing, sroauc~ improvement, and fielding 
of designated rnater~el arogrems. 

Responsible for project management of the 
materiel development and acqulsition 
program of assigned Operations Tactical 
Data Systems. 

Responsible for project management of the 
materiel deveiopment and acq~isition 
program for the FATDS managed by the PM. 

?.esponsible for 2roject management of the 
materlel *development and acqulsition 
program for the Common Hardware/Software 
system 



- V  Int s i ' ---:sence and 
3ieczrsn:c >jarf are 

21.1 ( Z ~ r n ~ a t  IAentif ication 

PM Firefinder 

MISSION 

Manages :he development, acquisition 
resting, sroduct improvement, and fielding 
of the ;-rmy"s taczicai ground and airborne 
surveiilance target acquisition, signals 
intelligence, night vision, electronic 
warfare, and weapons location missions. 

Exercises full line authority over all 
planning, direction, and control of 
research, development grocurement and 
productions, distribution, and logistics 
support in order ta field the joint Stars 
system, Commander's Tactical Terminal and 
Common Gr~und Station Frograms co 
deslgnaced units. 

Responsible for overall direction and 
guidance for the design, development, 
testing, acquisition, and fielding of 
Combat Identification and Situational 
Awareness Programs. 

Responsible for the centraiized acquisition 
and life cycle management of several diverse 
radar systems belng developed to meet Army 
needs in the areas of target surveillance 
and acquisition 

Responsible for the centralized acquisition 
and life cycle management of EW/RSTA systems 
being developed to meet Army needs in the 
areas of airborne COMINT/ELINT, remote 
sensors, meteorological sensors, ground 
based ELINT and electroptic countermeasures. 



;GlZK I~teroperabili~y 
and Englneerlng 
n ~rgan:=sElon (JIEO) 

MISSION 

Centrally manages -2-rmy Frogrzms involving 
information systems acquisi~lzn, 
implementa~ion and engineering casks. 

Serves as the systems engineer for the 
the Defense Information Sysrems Agency (DISA). 

Provides the planning, management, 
standardization, technology, and data system 
modernization efforts needed :o help achieve 
the objective of digitized loglstic 
technical Informaticn. 
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OTHER TENANTS/ACTIVITIES 

ORGANIZATION 
PI" 

3s. :,:ll:~ary Preparatory 
- .  

Provide instruction and training '377 - ."' ^ ̂  - +.--"i. for selected soldiers to help 
them qualify for entrance into 
the United States ~ilitary Academy. 

Includes 300 students. 

Def ETLSE Investigative - - 
- + 7 - - 7 7  P C  
C--- . - i b  

902nd Military 
Intelligence 

Crlzlnai Investigation - - --. 
-, . -Elon 

US. -:-rry .Laudit Agency 

Federal Bureau of 
~r~vestigation (FBI) 

Provides comprehensive health care 
to authorized personnel within the 
Fort Monmouth health service area. 

Provides routine dental care to 
active military personnel within 
the Fort Monmouth, Fort Hamilton, 
and Picatinny Arsenal areas. 

Administers the Personnel Security 
Investigative, Defense Industrial 
Security, Arms, Ammunition and 
Explosive Security, and Key Asset 
Protection programs. 

Conducts counterintelligence/ 
counterespionage operations for 
activities and individuals falling 
under US Army investigative 
jurisdiction within New Jersey. 

Protects vital Army assets and 
ensures the Army is able to perform 
its combat role unimpeded by 
criminal acts. 

Assists the Army in achieving 
efficient and effective management 
by providing independent and 
objective audit service. 

Provides field divisions with on- 
line direct access automated support 
for administrative and investigative 
operations by means of a secure 
operating computer facility and 
tekecommunications network. 
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OTHER TENANTS/ACTIVITIES 

RGANIZATION M I W O N  , gpxs 

3uman ?-esearch and - Applies Human Factors Engineering 12 
~ n c l - e e r l n g  Directorate (HFE) technology to the development 

and readiness programs and projects 
and support to MANPRINT efforts. 
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DEPARTMENT OF THE R 

HEADQUARTERS. U.S. ARMY MATERIEL COMMAND 
5001 EISENHOWER AVENUE. ALEXANDRIA, VA 22333-0001 

AMCRD-IT m- 2 o 1994 

MEMORANDUM FOR COLONEL MICHAEL G. JONES, DIRECTOR, THE ARMY 
BASING STUDY, OFFICE OF THE CHIEF OF STAFF, 
200 ARMY PENTAGON, WASHINGTON, D.C. 20310-0200 

SUBJECT: Supplemental BRAC 95 Laboratory Joint Cross-Service 
Group Data Call - Energetics Information 

1. Reference memorandum, HQDA, DACS-TABS, undated, subject: 
Supplemental BRAC 95 Laboratory Joint Cross-Service Group (LJCSG) 
Data Call. 

2. Enclosed is the supplemental information on Energetics 
requested in referenced memorandum. The U.S. Army Missile 
Command (MICOM) and the U.S. Army Armament Research, Development 
and Engineering Center (ARDEC) have crosswalked the data for 
consistency with prior BRAC 95 responses. 

3. As with previously submitted BRAC 95 data submissions, we 
have maintained auditable records at all levels of the command, 
which are on file in the RDTE Integration Division. The data was 

- certified by Headquarters (HQ) MICOM, ARDEC and HQ, U.S. Army 
Materiel Command (AMC) senior-level officials to assure accuracy 
and consistency with known previously suiSSitted BRAC 95 data 
calls. 

4. I certify that the BRAC 95 Supplemental Data is complete and 
accurate to the best of my knowledge and belief. 

5 .  The point of contact for this action is Ms. Janet Benskin, 
AMCRD-IT, (703) 274-9862. 

6. AMC -- America's Arsenal for the Brave.. 

Encl 

1 chief of Staff 

FOR OFFICIAL USE ONLY 
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REPLY TO 
ATTENTION OF 

FOR OFFICIAL USE ONLY 
DEPARTMENT OF THE ARMY 
UNITED STATES ARMY MISSILE COMMAND 

REDSTONE ARSENAL. ALABAMA 35898-5000 

AMSMI-DC 17 October 1994 

MEMORANDUM FOR Commander, U.S. Army Materiel Command, 
ATTN: AMCRD- JL, 5001 Eisenhower Avenue, 
Alexandria, VA 2 2 3 3 3 -000 1 

SUBJECT: Energetics Cross-Service Analysis - Data Requirements 

a Memorandum (enclosure I), Office the Director of Defense 
Reseaah and Engineering, 6 Oct 94, SAB. 

b FONCON between Mr. Mike Sandusky, HQ, AMC, and Mr. John 
Finafiadc, HQ MICOM on 7 Oct 94, SAB. 

2. Inkmation contained in this report (enclosure 2) is accurate and 
conqdkte to the best of my knowledge and belief. 

3. Mitt of contact for this action is Mr. Gary Reas, DSN 645-7606. 

p94>2, L a b - M p '  

'ERNEST A. YOUN 
Deputy to  the Commanding General 

Cn? nLFICIAL USE ONLY 
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O c t  7 . 9 4  9:01 No.004  P . O 1  

FOR OFFICIAL USE ONLY 
DIRECTOR OF DEFENSE RESEARCH AND ENGINEERING 

W A S U ~ N ~ T O N .  DC ZOSo I J Q t  0 

. 
MPIORANDVM FOR SECRETARY OF TlE ARMY "y 

SECRETARY OF 7fiE HAW 
~ A r w  OF miE AIR r n C B  

SUBJECT: Energetics Cmsa-Service Analysis - Data Requirements 
Eased on a thorough review of t h  data collected by the 

Military Departments in suppart of the Laboratory Joint Cross- 
Service Group, we have cancluaed tbat greater con6oliBatiolr of 
Enargefics R D T a  funetione could not oaly rcduca infrastructure 
costa, but contribute significantly t o  jointnest; and quality. 
Additional data is required to pursue this -unity. la order 
to analyze all military degartment activit iee  for potential cross- 
service collocation of this fwrcti-1 area, the attached 
certifiable data i f  requested t o  be prepared for briefing on 
October 20, 1994, at 0:30am, Rocm 30129, Pentagon. 

I would like to thank each of 
your principals and support 
call. 

~ , x t s a o i E m  Jo nt tros Senrice Group 
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1. Organization Chart (as of 30 Sep  94 1 ; 
a. Show organizational elements (those which report directly 

to the activity comander). 
b- bescribe organizational relationshipe especially between 

support organizations and any other orgarzizations located on the 
Installation/&ae. 

2 .  For each ox~anizatioual element: 
a. Breakout f ive types of VY93 narkyears (gwemment, PFFUX 

on-site. FFRM: off-site, contract support =-site and contract 
support off-site) by the following reven job categories: S T  
Engineering Dovelopent, Production, In-service winwring & 
0 t h ~  (describe]. 

b. Number of square feet of space occupied broken out byt 
laboratory specific space, general o f f h e  space, and other space 
(describe). Note if gwernment awned or leased. 

c. List total FY93 funds mad list main programs, and 
cus tamers. 

3 .  Describe by major functional und product l ines ,  the 
capabilities of your activity to perfom energetic functions in 
terms of manpower, intellectual/ekill capability and capacity, snd 
major facilities and equipment. 

4 .  Map of the installation t o  include elements l i s t e d  i n  2 and 3: 
a. Annotate buildings to thou location of each 

organizational element. 
b. Show buildings with equipllent/bacilfties which would be 

difficult to w e  or replicate. L i s t  such equipment w i t h  initial 
cost .  Provide an estimate of the replacement cost of the 
facilities. 

5 .  Estimate the capacity of the activity and installation 
(separately1 to absorb similar workyears with l i t t l e  or no 
raodification of facilities. Estimate the  capacity of the activity 
and installation (separafely) to absorb similar workyears with 
major modifications and describe the nature of those modifications 
and estimated cost. Use F-7 as the baseline for  such estimates. 

6 .  Describe the impact o f  BRAC 91 and BRAC 93 decisions on the 
activity and inotallation. 

7 .  Describe military department approved and programed plans 
which will impact or have impacted the activity and installation. 

8 .  R a w  ning tenants sad other activities on the instellotion: 
m e  of organization, mission, total workyeara. 

9 .  Smmarlze your overall mission. 

FOR OFFICIAL USE ONLY 
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bIEhIORANDIJM FOR AMSMI-CA-I'M 

SllRJ ECT: ENERGETICS CROSS - SERVICE ANALYSIS - LJATA. IIEQLI IIIEMENTS 

1.  I<eference, memorandum, Llirector of Dcfensc I<cse~~rch and Engineering, 
dated 06 Oct 31, sab. 

2. Enclosed is RDEC's submissivn lor the energetic-s data requirements. 

CHARD G. RHOADES 
Associa te  D i r e c t o r  f o r  Systems 
Research, Development, and 

Engineering Center  

FOR OIFlClAL USE ONLY 



wlf PROPULSION DIRECTORATE 13 Oct 94 

ENERGETICS CROSS-SERVICE ANALYSIS - DATA REQUIREMENTS 

1. Orqanization Chart (as of 30 Sep 94): 

a. Show orqanizational elements (those which report directlv 
to the activity commander). 

Chart is enclosed. 

b. Describe oruanization relationships especiallv between 
support orqanizations and anv other orqanizations located on the 
Installation/Base. 

The Propulsion Directorate's energetics efforts are primarily 
carried out by its Propulsion Research  unction. The Propulsion 
Directorate is itself a key part of the Missile Research, 
Development, and Engineering Center (MRDEC), the Army's Missile 
Center of Excellence. The Missile Research, Development, and 
Engineering Center (MRDEC) has the mission and major capabilities 
to provide full spectrum support to all life cycle support needs 
of assigned missile systems, rocket systems, and directed energy 

II systems. MRDEC is the Army's lead organization for technologies 
in missile propulsion, guidance and control/terminal homing, high 
energy lasers, and missile system simulation. The Center's 
mission in this area includes planning, managing, and conducting 
basic research and exploratory and advanced development in this 
common support mission area. Development engineering is conducted 
for missile systems, and selective research and component 
development is conducted to generate new manufacturable 
technology, reduce development lead time and system cost, and 
improve reliability. MRDEC is the lead Center within the Army 
Materiel Command for the Early Entry, Lethality, and Survivability 
Battle Lab at Ft. Monroe, Virginia. The Propulsion Directorate's 
energetic functions are an integral part of the overall MRDEC 
mission. 

The Propulsion Directorate is very fortunate to be collocated 
in the same geographic area (most within no more than 15 miles) of 
significant mission-enhancing organizations. These organizations 
are governmental, industrial and academic in character and scope. 
The top 5 entities, not in any specific priority order, are: (1) 
Program Executive Officers a*,'. their associated Program Management 
Offices, (2) Thiokol, (3) the Redstone Technical Test Center, (4) 
the university of Alabama in Huntsville, and (5) the George C. 
Marshall Space Flight Center. 
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PROGRAM EXECUTIVE OFFICERS AND PROGRAM MANAGEMENT OFFICES 

Directorate managers and engineers/scientists are within 
2 to 5 miles of the Tactical Missile Program Executive Office and 
its eight project offices, and the Missile Defense Program 
Executive Office and its eight project offices. This closeness 
supports effective interfaces on a daily basis on such activities 
as development of scopes of work for future tasks, technical 
discussions, resolution of schedule problems associated with 
system development milestones, and personnel assignments. Face to 
face meetings are the rule rather than the exception. 

THIOKOL CORPORATION 

The Thiokol Corporation is a major propulsion company 
that occupies government owned facilities at Redstone Arsenal. 
Thiokol is located approximately 1/2 mile from the MRDEC 
Propulsion Directorate. Facilities occupied by Thiokol are 
qualified for the production of Class 1.1 and Class 1.3 energetic 
materials such as rocket motor propellants and warhead fills. 
These facilities include production size mixers (1 gallon to 420 
gallons) for rocket motor production varying in propellant weight 
from 1 to 28,000 pounds. Thiokol performs R&D and production 
efforts for all three services and NASA. The current manpower 
level is approximately 250 employees, 58% professional/technical 
and 42% production. This government owned facility has enough 
capacity to produce all tri-service tactical, solid propellant 
motors. This facility has been used for five decades to produce 
tri-service rocket motors. 

REDSTONE TECHNICAL TEST CENTER 

The Redstone Technical Test Center is a unique test and 
evaluation facility located close to the research and development 
activities of the Missile RDEC. The Test Center provides modern 
flight, static, dynamic, climatic, electro-magnetic and component 
test facilities readily accessible to Missile RDEC programs. 
Technical test expertise and facilities/capabilities are provided 
for the conduct of research and development testing from the 
component/subsystem level to the weapon system level. The Test 
Center is physically located on Redstone Arsenal and occupies 
14,000 acres. The Test Center consists of 3 outdoor missile 
firing ranges, 130 buildings, test stands, and climatic chambers 
for evaluating operational and environmental characteristics of 
developmental prototypes and in-service weapons. The Test Center 
employs 164 civil service personnel di;d 325 support contractors. 
The test Center facilities and equipment have a replacement value 
of $260M. 
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The Propulsion Directorate depends very heavily on the 
availability and use of the Test Center. Prior to 1990, the Test 
Center was a major ~irectorate of the ~issile RDEC. However, one 
of the Defense Management Review ~ecisions removed it and placed 
it under the operational control of the Army's Test and 
Evaluation Command. However, this change of parent commands did 
not alter the interdependence links that exist between the RDEC 
and the Test Center. 

The collocation of this lead Test Center with the 
missile development community is an incalculable asset. Weapon 
system and component designers can prepare an experiment on the 
test ranges or in the climatic chambers very easily. They are 
within several miles of spare components, test instruments, 
expert advice from other engineers, and specifications and 
standards. Travel costs are greatly reduced and development 
times are accelerated. 

UNIVERSITY OF ALABAMA IN HUNTSVILLE 

The Redstone Arsenal technical and scientific community 
has long recognized the importance of a highly educated technical 
workforce. Also of importance is the ability to have quick 
access to university professors and their graduate students who 
are working in research areas allied to the Arsenal missions. 

I This recognition led to the establishment of the University of 
Alabama in Huntsville (UAH) as a technical center of excellence 
in applied optics, aerophysics, atmospheric science, rocket 
propulsion, automation and robotics, computer science, 
engineering, materials science, chemistry and physics. 

The UAH has developed a Propulsion Research Center to 
provide an environment which connects the academic research 
community with the needs and problems of the propulsion community 
and which promotes interdisciplinary approaches to solving 
propulsion problems. This mission is pursued by individual 
researchers and research groups within the Center, and by 
collaboration with faculty members and students from various 
academic departments at UAH and in collaboration with researchers 
from government laboratories and across the propulsion industry. 
The result of this environment is that the Propulsion Research 
Center conducts leading edge research and scholarly activity in 
the pursuit of advanced technical knowledge and applications. 

UAH has been particularly responsive to the Missile 
RDEC's special needs for tailored graduate COL-ses to meet the 
needs of a part-time student population. Important courses are 
typically taught at night or via video tape. The most recent 
activity of UAH has been to develop a curriculum for a Missile 
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w University that would respond to the Center's need to expand its 
number of employees with advanced degrees. This would give the 
Center a capability to increase the educational level of in-house 
personnel. This capability is particularly important in a 
downsizing environment when very few new employees can be hired, 
especially ones with advanced technical degrees. 

GEORGE C. MARSHALL SPACE FLIGHT CENTER 

The Marshall Space Flight Center and the MRDEC's 
Propulsion Directorate are physically located on the 38,658 acres 
of Redstone Arsenal, Alabama. Most facilities of both 
organizations are located within two to four miles of each other. 
Marshall has been focused on the civilian thrust into manned 
space flight with the associated technological endeavors of large 
rockets and the Space Shuttle. Whereas, the MRDEC has been 
focused to the development and support of small battlefield 
missiles, rockets, unconventional weapons, and unmanned vehicles. 
Over the past 40 years, Marshall and the Propulsion Directorate 
have collaborated on many technology endeavors. Currently there 
are 2 Joint Energetic Activities between Marshall Space Flight 
Center and Propulsion Directorate. The technical collaboration 
and shared use of facilities have proven very beneficial to both 
organizations. 

'111 
2. For each orqanizational element: 

a. Breakout five types of FY93 workvears (qovernment, FFRDC 
on-site, FFRDC off-site, contract support on-site and contract 
support off-site) by the followins seven iob cateqories: S&T 
Enqineerinq Development, Production, In-Service Enqineerinq & 
other (describe). 

Government FY 93 work years in energetics - 7.5 (S&T) 
Contractor support on-site FY 93 man years - 5.0 (S&T) 
Contractor support off-site FY 93 man years - 33.0 (S&T) 

b. Number of square feet of space occupied broken out bv: 
laboratory specific space, qeneral office space, and other space 
(describe). Note if qovernment owned or leased. 

Number of square feet supporting energetics (Government 
Owned ) 

Laboratory Space 
General Office Space 
Energetics Processing 
Storage Space 
Test Area 
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c. List total FY93 funds and list main prosrams. and 
customers. 

FY 93 Funds: 

$ 500K (Energetics S&T is only a 
part of this PE) 

$4,632K (Program ended 30 Sep 94) 

Main Prourams 

PE 6.2 High Performance Minimum Signature 
Propellant Development 

PE 6.3 Insensitive Munitions for Missile 
Propulsion 

Customers 

Project Managers for Army Missile Systems, NASA, and 
other DoD services. 

3. Describe by major functional and product lines, the 
capabilities of your activity to perform enerqetic functions in 
terms of manpower, intellectual/skill capability and capacity, and 
maior facilities and equipment. 

The unique energetic propulsion skills include laboratory 
technology for insensitive smokeless propulsion for tactical 
missiles, and smart, adaptable missile propulsion, the way of the 
future. No other service has deployed a smokeless propulsion 
system. The Army, which has three deployed smokeless missiles, 
has a ten year lead in this area. The other services rely on the 
Army to continue to develop this area. Under Project Reliance, 
the other services have basically given an exclusive franchise to 
the Army Propulsion Laboratory to develop smart adaptable missile 
propulsion. Manpower, intellectual/skill capabilities and 
capacity, and major facilities and equipment are available to 
meet the needs of all services requirements in minimum signature 
propulsion and smart adaptable propulsion. 

4. Map of the installation to include elements listed in 2 and 3: 

a. Annotate buildinqs to show location of each orqanizational 
element. 

Annotated on attached map. 
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b. Show buildinqs with equipment/facilities which would be 
difficult to move or replicate. List such equipment with initial 
cost. Provide an estimate of the replacement cost of the 
facilities. 

Buildings with equipment/facilities difficult to move or 
replicate. 

Facility Initial Cost Replacement Cost 

BUILDING 7120 

Solid Propellant $4,60OK $6,20OK 
R&D Facilities 

Gelled Propellant $ 750K $ 850K 
R&D Facilities 

Gel Propellant $2,50OK $3, OOOK 
Development Facility 

BUILDING 7145 $2,50OK $5,00OK 
Test Area 

5. Estimate the capacity of the activity and installation 
(separatelv) to absorb similar workyears with little or no 
modification of facilities. Estimate the capacitv of the activitv 
and installation (separately) to absorb similar workyears with 
major modifications and describe the nature of those modifications 
and estimated cost. Use FY97 as the baseline for such estimates. 

Expanding these facilities to include all service propulsion 
needs in reduced signature propulsion and smart adaptable missile 
propulsion would take advantage of existing Army expertise and 
leadership, and could be done within existing facilities and 
areas currently committed to propulsion. 

6:  Describe the impact of BRAC 91 and BRAC 93 decisions on the 
activitv and installation. 

BRAC 91 and BRAC 93 had no discernible impact on the MRDEC 
energetics activity. No transfers from Redstone Arsenal were 
directed by either commission. Realignments into Redstone Arsenal 
included: 

1. Formation of the Army Materiel Command Logistics Support 
Activity (LOGSA), primarily from elements of the former Materiel. 
Readiness Support Activity, the Logistics Control Activity, and 
the Catalog Data Activity. 
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2. Transfer of the Missile Fuze production Support Mission 
to the MRDEC from the Army Research Laboratory. 

MCA projects are underway for facilities to house these 
activities. LOGSA is an AMC tenant activity on Redstone Arsenal, 
currently housed in temporary facilities. The Missile Fuze 
Production Support Mission will be incorporated within the MRDEC 
on completion of facility construction. 

7. Describe military department approved and prosramed plans 
which will im~act or have impacted the activity and installation. 

There are no known plans approved or programed which will 
impact the MRDEC energetics activity or Redstone Arsenal. 

8. Remainins tenants and other activities on the installation: 
name of orqanization, mission, total workvears. 

Redstone Arsenal has more than 22K military, civilian, and 
contractor personnel working or training daily. There are 
approximately 50 tenant activities located on Redstone Arsenal 
receiving base support from the Missile Command as host. Most of 
these tenants' missions are related to development, engineering, 
production, acquisition, sustainment, or operations of missiles 

I 
and related technology. Major tenant activities include: 

NASA Marshall Space Flight Center 
US Army Ordnance Missile Munitions Center and School 
Missile and Space Intelligence Center 
US Army Test, Measurement, and ~iagnostic ~quipment ~ctivity 
Redstone Technical Test Center 
PEO Tactical Missiles 
AMC Logistics Support Activity 
Defense Megacenter-Huntsville 
Defense Finance and Accounting Service-Redstone 
Thiokol Corporation (lease) 

9. Summarize vour overall mission. 

The overall mission in energetics is to conduct research and 
development in the formulation and evaluation of propellants 
containing energetic materials for minimum signature and enhanced 
survivability/safety of propulsion systems. 



U.S. ARMY MISSILE COMMAND 
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?ltOPULSfON 

NEXT GBNBRATION 

The Propulsion Directorate's energetics efforts are primarily carried out by its 
Propulsion Research Function. The Propulsion Directorate is a key part of the 
Missile Research, Development and Engineering Center (MRDEC), the Army's 
Missile Center of Excellence. The MRDEC has b e  mission and major 
capabilities to provide full spectrum suppori to all life cycle support needs of 
assigned missile systems, rocket systems, and directed energy systems. 
MRDEC is the Amy's lead organization for technologies in missile propulsion, 
guidance and controUterminal homing, high energy lasers, and missile system 
simulation. Development engineering is conducted for missile systems, and 
selective research and component development is conducted to generate new 
manufacturable technology, reduce development lead time and system cost. 
and improve reliability. The Propulsion Directorate's energetics functions are 
an integral part of the overall MRDEC mission. 
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Propulsion Directorate 

Total Propulsion Directorate Overview 

Bduealiond Level 

This chart shows the educational and work experience of the Propulsion 
Directorate as a whole, but the values also represent the subset of 
individuals working in energetics research and development. 

During FY 93, there were 12 technical papers presented on Directorate 
energetics activities. In addition, 11 patents 1 disclosures were entered on 
our energetics work. 

Technical data exchanges and coordination are made with the other 
services and NASA through the Joint Army-Navy-NASA-Air Force 
(JANNAF) Interagency Propulsion Committee and Project Reliance. 
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The Propulsion Directorate is very fortunate to be collocated in the same geographic area (most within no 
more than I S  miles) of significant misslon-enhancing organizations. These organizations are governmental, 
industrial and academic In character and scope. The top 5 entities, nat in any specific priority order, are: 
(1) Program Executive Officers and their associated Program Management Offices. (2) Thiokol, (3) The 
Redstone Technical Test Center, (4) The University of Alabama in Huntsville, and (5) The NASA George 
C. Marshall Space Flight Center. 

Diredorate managers and enpineers/scientir(s are within 2 to 5 miles of Tadical Missile Pm~rarn Executive 
Offices and Its 8 project offices, and the Missile Defense Program Executive Offlce and Its 8 project offices. 
Thls closeness supports effective interface on a dally basis on such adiviUes as development of scopes of 
work for future tasks, technical discussions, resolution of schedule problems associated with system 
development milestones, and personnel assignments. Face to face meetings are the rule rather than the 
exception. 

JHIOKOL CORPORATION 
This government owned facility has enough capacity to produce all tri-service tactical, solid propellant 
motors. This facility has been used for five decades to produce tfi-servlce rocket motors. 

REDSTONE TECHNICAI TEST CE- 
The Test Center consists of 3 outdoor missile firing ranges, 130 buildings, test stands. and climatic 
chambers for evaluating operational and environmental charaderisUcs of developmental prototype and in- 
sewice weapons. 

YNlVERSl M 0 F ALABAMA IN HUNTSVILLE 
The UAH has developed a Pro-*tlsion Research Center to provlde an environment which connects the 
academic research wmmunhy with the naeds and problems of the propulsion community and which 
promotes interdisciplinary approaches to solving propulsion problems. 

GEORGE C. MARSHALL SPWF FLIGHT CENTFrR 
IlP Currently there are 2 Joint Energetlc Activities between MSFC and the Propulsion Dimctorate. The 

lechnlcal wllaboratlon and shared use of facilities have proven very beneficlal to both organizations. 
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Redstone Arsenal, located in Noah Alabama, occupies approximately 38,000 acres and has 
more than 22,000 military, civilian, and contractor personnel working or training daily. mere 
are approximately 50 tenant activities located on Redstone Arsenal receiving base support 
from the Missile Command as host. Most of these tenants' missions are related to 
development, engineering, production, acquisition, sustainrnent, or operations of missiles 
and related technology. Major tenant activities include: 

NASA Marshall Space Flight Center 
US Army Ordnance Missile Munitions Center and School 
Missile and Space Intelligence Center 
US Army Test, Measurement, and Diagnostic Equipment Activity 
Redstone Technical Test Center 
PEO Tactical Missiles 
AMC Logistics Support Activity 
Defense Megacenter-Hur , bville 
Defense Finance and Accounting Service-Redstone 

Thiokol Corporation (lease) 



Propulsion Directorate 

The MICOM Propulsion Directorate consists of over 110,000 Square Feet of 
(I laboratories, offices, test facilities, and storage located on 41 acres in the southeastern 

area of Redstone Arsenal. 

The large "L-shaped" building is home to 70 percent of the work force and contains a 
special explosion-proof propellant processing wing with reinforced concrete walls. An 
adjacent complex houses the propulsion mechanics activities and service life work. 

To the rear of the major complexes lie the evaluation facilities, the signature 
characterization facility and numerous areas utilized in development of small diameter, 
air-breathing propulsion components and systems. 
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8 GOmmEm 

ONSlTE CONTRACXOR 

OPPSITI: CONTRACI'OR 

FY 93 FUNDS FOR ENERGETICS 
PE62303lA214 
(ENERGETIC =I' IS ONLY A PART OF THIS PE) 

8 PE633UA 

'ENDED 30 SEP 94 

rill' The funding values shown on this chart reflect the substantial 
contractor activity in the 6.3a insensitive munitions arena which 
ended 30 Sep 94. 
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GOVERNMENT OWNED FLOOR SPACE (SQ - FI') 
w LABORATORY SPACE 

8 GENERAL OFPICE SPACE 

m ENERGETIC PROCESSING 

w STORAGE SPACE 

r TEST AREA 

I The percentage of Propulsion Directorate floor space utilized in 
Energetics development is less than 14%, the balance being 
utilized in supporting technologies such as design, analysis, and 
mechanics. Similarly, the percentage of on-site workers involved 
in Energetics research is approximately 12%. 
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' 8 UNIQUB TECIINOLOGY ARBAS: 
IIlCll PBRIOPhIAI(CE WSENSITne SMCIKELES TACTICAL 
PYOPULSION 

S M A R T  ADAPrABLE MISSILE llZOPtJlJIVN 

EXCELLENT POOL FOR 1LXPANSlON 

INTELLECTUAL CAPABILITY AND CAPAmY: WORLD 

FACncTI7ES & EQUIPMENT. EXCELLENT, WK'H ROOM FOR 
EXPANSION 

UNIQUE CAPAUILR" AND n%RNOI.T;Y 

II The unique energetics propulsion skills include laboratory 
technology for insensitive smokeless propulsion for tactical 
missiles, and smart, adaptable missile propulsion, the way of the  
future. No other service has deployed a smokeless propulsion 
system. The Army, which has three deployed smokeless missiles, 
has a ten year lead in this area. The other services rely on the 
Army to continue to develop this area. The Navy has traditionally 
relied on the Army to develop infantry weapons for the Marine 
Corps, including HELLFIRE, STINGER, DRAGON, and TOW. 
Under Project Reliance, the other sewices have basically given an 
exclusive franchise to the A n y  Propulsion Laboratory to develop 
smart adaptable missile propulsion. Manpower, intellectual/skill 
capabilities and capacity, and major facilities and equipment are 
available to meet the needs of all services requirements in 
minimum signature propulsion and smart adaptable propulsion. 
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rll Research, manufacture, and test of energetic materials requires 
dedicated, re-inforced buildings with earthen berms and positioned 
in accordance with established "quantity-distance" regulations. 

The differences between the initial and replacement costs reflect 
the fact that MICOM's energetics facilities are relatively new. 
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LN TEE SPECULlZltD AWAO OF INSENS- SMOKEMLgA 
~ O P U L S I O N  AND -APTABLE SMART PROPULSION. MICOM 
COULD YXPJWD TO INCLUDE ALt W THE SERVICES 
LUBOUTORY EFFORTS, PLUS THOSE OF NAS& WllPM 
EXISTING FACXLITIOO 

8 IMPACT OF 91 & 93 BRAC 
NUT APTLICABLC 

r IMPACTTOPLANS 
NUI' MPLICABLE 

GOOD EXPANSION GIP/iBALlTY A Y A M  BIX 

Expandimg these facilities to include all service propulsion needs in 
reduced signature propulsion and smart adaptable missile 
propulsioam would take advantage of existing Army expertise and 
leadersbin and could be done within existing facilities and areas 
currentlymmmitted to propulsion. 

BRAC md BRAC 93 had no discernible impact on the MRDEC 
Energefts  activity. No transfers from Redstone Arsenal were 
directed* either commission. 

Theremeno known plans approved which will impact the MRDEC 
Energ&ksaactivIty or Redstone Arsenal. 

FOR7)FFICIAf USE ONLY 



FOR OFFICIAL USE ONLY. 

Whereas design philosophies between the air-launch and surface- 
launch worlds parallel each other in many respects, there are 
never-the-less significant differences which do not currently 
permeate between the camps. 

Significant among these are the surface-launch requirements for 
non-toxic motor exhaust in shoulder launched systems and the 
need to protect the gunner. The Army's emphasis on minimum 
signature and high energy places yet further constraints on the 
energetic materials. 
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MICOM Energetics 

THE OVEIULL MISSION IN ENERGETICS IS TO 
CONDUCT RESEARCH AND DEVELOPMENT M THE 
FORMULATION AND EVALUATION OF MlSSILE 
PROPELLANTS CONTAINING ENERGEllC M A W S  
FOR MlNIMUM SIGNATURE AND ENEANCED 
SURVIVABILITY, AND FOR FUTURE SMART, 
ADAPTABLE PROPULSION SYSTEMSI AND TO 
IulAlNTAIN A POOL OF TECHNlCAL EXPERTS TO 
SUPPORT THE PEO AND PM OFFICES. 
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AMCRD-IT 25 October L994 

-RANDUH FOR COIDNEL XICHAEL C. JONES, DIRECTOR, TEIE ARHY 
W I N G  S!CUDY OFFICE, OFFICE OF THE CHIEF OF 
STAFF, 200 ARMY PENTAGON, WASEINOrON, D.C. 
20310-0200 

SUBJECT: Supplemental BRAC 95 Laboratory Joint Cross-service 
Group Data C a l l  - Snergetics Information 

1. References: 

a- Heanorandurn, fIQ M C ,  AMCRD-IT, 20 Oct 94, SAB. 

b. Memorandum, HQDA, DAcS-TABS, undated, subject: 
Supplemental BRAC 95 Laboratory Joint Cross-Service Group (IJCSG) 
Data Call. 

2. This memorandum transmits an expanded version of the U.S. 
Anay Armanent Research, Development and Engineering Center's 
(ARDEC) energetics data, which was previously certified by the 
U.S. Amny Materiel Command (AMC),  Chief of Staff (reference la). - The intcrcon.ctivity,  facilities and equipment sections hove 
been expanded t o  better portray ARDECts unique characteristics 
which-rmandate its retention i n  place at Picatinny Arsenal. 
Photos have also been provided (encl). - - 

3. As w i t h  the previously submitted BRAC 95 data subolissions, we 
have maintained auditable records at all levels of the command, 
which are on file in the RDTE Integration Division. The data was 
certified by H e a d q u a r t e r s ,  AMC and ARDEC senior-level officials 
to assure accuracy and consistency w i t h  known previously 
submitted BRAC 95 data calls. 

4. I'recertify that the BRAC 95 Supplemental D a t a  is complete 
and accurate to the best of m y  knowledge and belief. 

5 .  The point of contact for this action is Ws. Janet Benskin, 
AM-IT, (703)  274-9862. 

6. AMC -- America's Arsenal for the Brave. 
- 

Encl 

'aP Ha jor General, USA - 
Deputy Chief of Staff 
Sor Rasearch, Pevcrlopamnt 
and Engineering . . .-  . _  
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QII 
MEMORANDUM FOR Headquarters, U.S. Army Materiel Command, 

ATTN: AMCRD-IT, 5001 Eisenhower Avenue, 
Alexandria, VA 22333-0001 

SUBJECT: Supplemental BRAC 95 Laboratory Joint Cross-Service Group 
(LJCSG) Data Call 

1. Reference memorandum, HQDA, DACS-TABS, undated, subject sab. - 

2. As requested in reference cited above, supplemental BRAC 95 
Energetics Cross-Service Analysis data applicable to the U.S. Army 
Armament Research, Development and Engineering Center is enclosed. 

3. The readers attention is directed to our response to question 
number 3. This answer describes the U.S. Army Armament Research, 
Development and Engineering Center' s (ARDEC) fully integrated 
energetics life cycle capability which supports all three services- 
The ARDEC, Picatinny Arsenal enjoys a unique physical synergy of 
world class facilities, and equipment used by nationally and 
internationally recognized technical experts. This unique synergy 
allows us to conceive, compute, synthesize, load and test full-up 
munitions without leaving the installation. ARDEC has full 
engineering life cycle responsibility from research and development 

w' to demilitarization, literally cradle to grave. 

4 ,  The information contained in this .report is accurate and 
,complete to the best of my knowledge and belief. The accuracy of 
_the data has been validated by the U. S . Army Annament Research, 
Development and Engineering Center (ARDEC) Internal Review and 
Audit Compliance Office (IRAC), and a statement to that effect is 
at enclosure 7. Complete records used to provide requested 
information are being maintained in both the ARDEC, IRAC Office and 
Resources and Management Directorate. 

5. The POCs for further information are Mr. Donald J. Whittam, 
SMCAR-TD, Associate for Planning (DSN 880-3957/201-724-3957) and 
Ms. Vicki Naujokas, SMCAR-RMM (DSN 880-6010F~724-6010). r \ 

ENCL 

/; . \',\?, \ 

u- 
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as 
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PICATINNY, NEW JERSEY 

Question 1. Organization Chart (as of 3 0  Sep 94): 

'w a. Show organizational elements (those which report directly 
to the activity commander). 

A Staff Directory chart at enclosure 1 (last updated 1 Feb 
94 - represents the organization as of 3 0  Sep 94) shows the U.S. 
Army Armament Research, Development and Engineering Center 
(ARDEC), Picatinny Arsenal organizational elements which report 
directly to the activity commander. This chart also shows the 
remaining tenants on the installation. 

b. Describe organizational relationships especially between 
support organizations and any other organizations located on the 
Installation/Basefi 

L 

The Army's Armaments Research Development and Engineering 
center (ARDEC) is the major tenant on and operates Picatinny. The 
ARDEC has assigned the normal staff and support organizations 
found at all RDECs. These are shown on the accompanying 
organization chart and will not be described herein. ARDEC is one 
of two AMC RDECs which operates an installation and is thereby the 
host to other Army and non-Army tenants. The organization 
providing most of the physical support to the operation of the 
post is the "Installation Support Activity". Financial, legal, 
procurement, personnel and staff support are provided by the 
appropriate functional organizations. 

w The ARDEC does operate several unique activities which act 
on behalf of Department of Army in their specified areas: the 
Army Fuze Management Office coordinates the DA fuze development 
and acquisition programs; the Insensitive Munitions (IM) Office 
does likewise for the Army's IM Programs; the DOD Ammunition 
Logistics Activity develops and fields new and product-improved 
ammunition logistic systems and allied support equipment; the 
Joint Services Small Arms Program Office (JSSAP) is the five- 
Service executive agency for development and acquisition of small 
arms; The Environmental Technology Office manages for AMC, the DOD 
Pollution Prevention R&D mission; finally, the Electric Armaments 
Programs Office coordinates the Army efforts in this research and 
development program to include the FFRDC at the University of 
Texas' Institute for Advanced Technology. 

The Army's Tank Automotive and Armaments Command (TACOM) 
has two PM Offices located at ARDEC, reporting to the ARDEC 
Commanding General. They are the Product Manager for Mortars and 
the Product Manager for Small Arms. 

Three major tenants on :he installation share in our 
involvement in the execution of the Army's RDA mission for 
armament/energetic systems, viz. the PEO for Field Artillery 
Systems and three of his Project Managers; PM Paladin/FAASV, PM 
SADARM and PM AFAS/FARV; two PMs from the PEO Armored Systems 
Modernization, Detroit Arsenal. Warren, MI; PM Mines. Countermines 
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and Demolitions and PM Tank Main Armament Systems; and the 
production Base Modernization Agency (PBMA) assigned to the 
Industrial Operations Command vice AMCCOM at Rock Island, IL. The 

YT PEO/PM Offices are our major customers for whom we provide 
considerable assistance via matrix management, both co-located at 
the PMO and more predominantly, non-collocated but dedicated 
support. The PBMA mission complements the ARDEC development and 
acquisition mission by managing, on behalf of DA, the program to 
maintain and improve the energetics/amaments industrial base, 
both government and GOCO/GOGO/COCO. 

These are also noted on the color coded Organizational 
Chart in our briefing to DDR&E in which the organizations in 
yellow are at the'picatinny site, those in white at TACOM and 
those in blue at ther places throughout the United States. $ 

Beyond the resident tenants the ARDEC has a pervasive 
relationship with the government owned and operated (GOGO or GOCO 
industrial base through the Single Manager for Conventional 
Ammunition (SMCA) at Rock Island, and with the private industry 
sector directly through its indigenous procurement organization 
and through the SMCA for transitioned A m y  items. (Please see map 
on slides in enclosed DDRE Briefing) The acquisition and 
sustainment mission for energetic materiel for the three Services 
is executed through the SMCA, with ARDEC providing life-cycle 
engineering support to the Amy/USMC items. Maps showing the 
nation-wide network of supporting activities were included in the 
visual presentation made to DDR&E and are available there. Beyond 
these relationships the ARDEC provides development and engineering .I services to eighteen other Program/Project/Product Management 
Offices. These customers are shown in the enclosed slides in the 
DDR&E Briefing. 

In the execution of its mission the ARDEC has extensive 
relationships with business and academia throughout the "High Tech 
Corridorn in northern New Jersey and with numerous institutions 
throughout the rest of the United States. Again these are noted 
on our Strategic location slides of the DDR&E Briefing. 

Question 2: For each organizational element: 

a. Breakout five.types of FY93 workyears (government, FFRDC 
on-site, FFRDC off-site, contract support on-site and contract 
support off-site) by the following job categories: S&T, 
Engineering Development, Production, In-Service Engineering and 
other. 

Information provided at enclosu:~ 2 

b. Number of square feet of space occupied broken out by: 
laboratory specific space, general office space, and other space. 
Note if government owned or leased. 

I 
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All ARDEC, Picatinny Arsenal facilities are government 
owned. 

Occupied Space: 
Laboratory Space 970.7K 
General Office (Admin) 1124.3K 
Other Space (Storage, 1471.5K 
including energetic mat'l 
storage, housing, utility 
facilities, etc.) 

c. List total FY93 funds and list main programs, and 
customers. 

(see next two pages) 
# 

Question 3. Describe by major functional and product lines, the 
capabilities of your activity to perform energetic functions in 
terms of manpower, intellectual/skill capability and capacity, and 
major facilities and equipment. 

BACKGROUND 

Following the end of the Cold War, the U.S. Army has been 
transformed from a forward-positioned force to a deployable, 
CONUS-based force. The ARDEC Energetics program meets the 
requirement for advanced armaments which satisfy the dual needs of 
greater lethality for force multiplication and lighter weight for 
enhanced transportability. The survivability of friendly forces 
is also addressed in the ARDEC energetics program by the 
Insensitive Munitions thrust and environmental stewardship is the 
centerpiece of ARDEC's support to energetics production and 
demilitarization for the three services. The energetics 
capability at ARDEC is central to ARDEC's product line and the 
Army's ability to produce armaments and munitions for all three 
Services that is second to none in the world. 

ARDEC is the Army's Lead Laboratory and Center of 
Excellence for Energetic Materials and, unlike the other Services, 
has unique integrated functional capabilities in synthesis, 
characterization and physical properties, formulation, hazards and 
sensitivity, producibility, warhead design, gun propulsion/charge 
design, propellant surveillance, demilitarization and 
environmental capability at one site. ARDEC expertise encompasses 
all of this expertise in that we design energetic materials in 
order to maximize performance in end items such as propelling 
charges, warheads and pyrotechnic munitions. 

The following functional capabilities, together with the 
personnel, facilities and equipment to carry out these functions, 
define the energetic materials capabilities of ARDEC: 

SYNTHESIS CAPABILITY 
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ARDEC PROGRAM - FY 93 
(3 MILIONS) 

RDT&E 6 . 3 b - 6 . 7  RDT&E 6.1-  6.3a 

. . . . . . . . . . . . . .  . . . . . . . . . . . . . .  71 TECH BASE PROJECTS 

. . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . .  130  DEVELOWNT PROJECTS 
. . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . .  

162 PRl I  SUPPORT PRODUCTION 

I S 1 1  FIELDED SYSTEMS SUPPORTED 

3500 mPs/YEAR 

CUSTMERS 

RDT&E PEO/ Rvi 

SPT PAA 
.9M # 13 AM43 PLANTS & ARSENALS 

6 0 . 2 4  169.8M 
m OTHER SERV 1 CEY AGENC I ES 

TOTAL 3 6 1 6 . 4 M  
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A. Synthesis is the ability to create, at the molecular level, 
new energetic materials or new routes to existing energetic 

w materials to meet the performance, safety, insensitivity, and 
environmental requirements of weapons and munitions in development 
and production. It requires the specialized skills of synthetic 
organic chemists with knowledge of explosive compositions and 
reactions. 

The Synthetic Group includes nine Ph.D.s and is composed of 
government and GEO Center contract personnel working side by side 
in our laboratory facilities. The Ph.D. scientists are recent 
graduates who studies with some of the best synthetic chemistry 
Professors in the,country, such as, Dr. Phil Eaton, University of . 
Chicago; Dr. H. Schecter, Ohio State University and Dr. Alan 
Marshand, Universbty of Texas. Research is currently 
concentrating on synthesizing new cage molecule, such as, 
nitrocubanes, other novel molecular architecture, such as, 
trinitroazetidines and new synthetic routes for existing 
explosives to reduce environmental impact during production, such 
as, elimination of red water by a new catalytic synthesis of TNT, 
reduction of solvents and mixed acid waste in the GARDEC synthesis 
of HMX and development of new HAN synthetic process to help PEO 
Field Artillery better negotiate a price with an industrial 
producer. The effort includes theoretical computations/modeling 
as well as challenging experimental synthesis. It draws on 
contractual support from world authorities in academia and private 
industry. The effort over the past year has produced many papers 
and numerous patents and the group recently signed a Cooperative 

W Research and Development Agreement with Albert Einstein Center to 
synthesis cubane derivatives for testing their anti HIV and anti 
cancer properties. The synthesis group is housed in a chemistry 
laboratory built in the 1980s which was equipped with special 
chemical hood facilities and state-of-the-art instrumentation for 
characterizing new compounds including Nuclear Magnetic Resonance 
Spectrometers. This facility and instrumentation is described in 
an enclosed facility package marked synthesis and scale-up of 
energetics. It also leads joint programs with other services. In 
addition, scale-up facilities exist to scale any energetic 
material up to 100 lbs of material that can readily be used for 
propellant and explosive formulation. The equipment capability at 
ARDEC is able to handle any military service Energetic material. 
Requirement for large scale quantities of materials are either 
obtained at existing GOCO or GOGO's plants or private industry. 
The Anny philosophy is to have the producer of the energetic 
material involved in early development so that the producibility 
learning curve occurs in early development rather than later in 
production. Thus, we avoid large scale in-house facilities 
(thousands of pounds) at our centers and enhance the ease of 
process transition to production. Also note that the ARDEC 
scientists involved in the synthesis group have strong interaction 
with Holston and Radford and help solve production problems that 
occur. Their familiarity with these processes and capabilities at 
the production plants enable rapid solutions to problems. 
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CHARACTERIZATION AND PHYSICAL PROPERTIES CAPABILITY 

B. Characterization and physical properties is the ability to 
take new or existing energetic materials and determine their 
response to thermal, chemical, electromagnetic radiation and shock 
stimuli and to determine their structure in the gas, liquid and 
solid and the particle size in the solid. As the Army's lead 
laboratory and Center of Excellence for Energetic Materials, ARDEC 
has developed scientists with unique expertise in characterizing 
and measuring the properties of energetic materials and explosive, 
propellant and pyrotechnic formulations. The group has fifteen 
Ph.D. scientists and engineers, as well as chemists and chemical 
engineers. Both expertise, equipment and facilities exist to 
study new energetic materials, such as, trinitroazidine, PAX-4, 
(new explosive fo$mulation), liquid propellant for AFAS, M30 
(solid propellant'for Unicharge), XM 413 (new composition for IR 
decoy flares). The facilities exist (see facilities) at ARDEC to 
characterize this diverse range of energetic materials with state- 
of-the-art equipment (see characterization and properties 
equipment) and are manned with a work force that has the 
experience and training to measure the characteristics and 
properties of these materials. In addition, this same expertise 
is used to solve production plants at the GOCO and GOGO plants and 
malfunctions occurring in the field. One example of production 
problem that was solved is one with the TOW Missile Warhead 
production which was experiencing a wide variation in penetration 
from lot to lot. The ARDEC team brought LASER Holography to the 
load plant at Iowa and determined that the problem was in the 

.I alignment of the explosive train. Careful attention to the 
loading process enabled continued production of quality TOW 
Missiles. The facilities supporting these efforts were erected in 
the 1980s, conform to quantity distance regulations, and 
individual laboratories have the proper explosive allowances for 
the operations. Additionally, the operations produce quantities 
of hazardous and explosive hazardous waste and meet satellite and 
90 day storage regulations. The operations required special 
construction, design and placement of facilities along with the 
infrastructure that provides proper support (i.e., environmentally 
approved incineration for explosive waste, 90 day storage 
facilities, hazardous waste shipping facilities). The buildings 
also have the required power to support instrumentation and 
adequate cooling capacity to maintain the temperature in the 
buildings that house the delicate instrumentation during the hot 
humid weather. 

The scientists, engineers and technicians have years of 
experience, generally starting in research and development, but 
later branching into many technologies that directly support many 
of the PEOs and PMs on post, solve production problems and field 
malfunctions. Examples include the in-house expertise in liquid 
propellants for the new AFAS system. This expertise does not 
reside in the system contractor Martin Marietta, but at ARDEC. It 
has been built up over the past five years where teams of 

.I scientist have developed knowledge in compatibility of the liquid 
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propellant with materials; hazards of the liquid propellant in 
loading system, the on-board vehicle and the gun system; 

w vulnerability of the liquid propellant to unplanned stimuli, such 
as, heat shock, electromagnetic radiation; interactions of liquid 
propellant with various chemicals; lifetime of the liquid 
propellant; chemical kinetics of decomposition under various 
conditions, etc. Similar knowledge and experience have been 
developed at ARDEC to support the Unicharge for artillery, future 
tank propulsion systems to maintain the United States advantage in 
tank bullets (such as silver bullet M829A1 in Desert Storm), 
expertise in designing explosive formulations that match the metal 
liners for Anti-Armor warheads, such as Hellfire, Javelin, TOW and 
TOW follow-ons, Smart mortar projectiles and STAFF. Desert Storm 
demonstrated the U.S. advantage in Anti-Armor warheads. Much of 
this technology e-Sertise is maintained at ARDEC and the explosive 
and propellant expertise (the Mainstay of this expertise) has been 
uniquely developed to support these systems and to continue to 
advance this technology so that our advantage is maintained. The 
Army has been assigned to Anti-Armor mission under Project 
Reliance and thus has the responsibility for this technology for 
all services. 

FORMULATION CAPABILITY 

C. Formulation is the blending of energetic materials, such 
as, HMX, RDX, TNAZ, Nitrocellulose with binders, plasticizers and 
other ingredients to provide the required chemical properties for 
meeting producibility and end item requirements. For example, an 

i.I end item might require dispersing metal fragments of a particular 
size and velocity about a given area and thus detonation 
properties would be required in the formulation; or the end item 
might be required to push a bullet out of a gun tube at a given 
kinetic energy and this would require the energetic material to 
burn at a given mass velocity; or the end item would require a 
certain light output at a given wavelength and this would require 
the addition of metal of a given particle size to an oxidizer. 
Formulation is a bit of science and art and requires modeling 
capability, the right equipment and years of experience to be able 
to maximize the output requirement for a given munition. ARDEC 
has a cadre of people that have developed this unique expertise to 
formulate explosives, propellants and pyrotechnics for maximizing 
the end item performance. This is the true expertise of ARDEC 
which does not exist in the other Services. Other Services can 
take our formulations and scale them to larger quantities once 
they are designed properly, but ARDEC expertise lies in 
interfacing these energetics with the munition or system to 
maximize performance in a given end item. ARDEC has available the 
equipment to scale this formulation to 100 lb quantities 
(sufficient amounts to demonstrate safety, sensitivity and 
performance in an end item and/or system). One hundred pounds 
quantities are sufficient to demonstrate initial producibility of 
the energetic materials as many of these energetic materials are 
made in batch processes in a given production plan of the order of 

w 300 lbs and blended. After making 100 lbs of a given formulation 
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the process is transferred to a GOCO or GOGO plant where it is 
made in pilot scales for additional development and testing of the 

w end items. This early transition to the production plant greatly 
reduces the risk during full scale production. Experience has 
taught the Army that no matter how much one learns about a process 
at one site there is a learning curve for the accepting 
organization at another site before a process is smoothly 
integrated into full production. Thus larger scale pilot plants 
such as 10,000-20,000 lb lots produced at an in-house government 
facility do not transition to the GOCOs or GOGOs any easier than 
100 lb scale pilot lots. ARDEC in its facility has numerous 
mixers including high shear mixers, planetary mixers, sigma 
mixers, glazing machines, dryers, including vacuum dryers, 
blenders, extruders, cutters, presses, casting equipment and 
state-of-the-art $win screw mixer/extruder all of which are 
described under formulation equipment. The unique expertise at 
ARDEC supports over 1511 items in the field. The scientists, 
engineers and technicians at ARDEC have been deeply involved with 
fielding these end items and have participated in maximizing the 
output of these end items from the earliest stages of development 
through type classification, to initial production, to full 
production and fielding. This is the reason when plant production 
problems or field malfunctions occur that these people have the 
highest success rate in solving the problems. Examples include: 
(1) In the early 1980s, the U.S. fielded High Zone Artillery 
Charge was a bag charge containing granular seven perforated, M30 
propelling and the gun propelling charge had a wear life of 1700 
rounds. This wear life was reluctantly accepted by the user as 

i(l artillery wear lives were generally of the order of 5000 rounds. 
At this time the United States production was geared to granular 
propellant. The gun propellant formulators at ARDEC knew that if 
they lower the flame temperature of the propellant (used M31) and 
packed more into the chamber the wear life would greatly increase. 
This could only be done in a stick propellant geometry which the 
U.S. production base had had no previous experience. The ARDEC 
formulators were able to develop the stick propellant technology 
and transfer it to the Radford Army Ammunition Plant. The charge 
was fielded by ARDEC in the 1985 time frame and went through some 
initial production problems which were quickly solved. This 
charge was used in Desert Storm by both Army and Marine Force with 
great success. This artillery charge design expertise is unique 
to the Army; (2) The original LOVA propellant formulation fielded 
in the 105m Tank KE Cartridge was designed at ARDEC and much of 
the small scale producibility work was performed at ARDEC before 
transitioning the product to Indian Head for production. Also 
recently when producible issues have arisen in production on this 
propellant, ARDEC has done studies in the ARDEC facilities which 
have been transitioned to Indian Head and worked into their 

s production process. Again ARDEC has unique tri-service expertise 
in formulation and producing tank gun propellants that extends to 
all tank gun propellants in the field; (3) Rigid combustible case 
technology was first developed by ARDEC in the 1960s and since has 
been fielded in mortar increments, tank cartridges, and artillery 

.I propelling charges. This technology is unique to Army systems 
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which are also used by the Marines and the expertise resides at 
ARDEC; (4) Explosive formulation, such as, LX-14, A5, C-4, Comp B, 
TNT are widely used in numerous fielded items. Each formulation 

1 has to be matched to the particular warhead to obtain maximum 
performance. Again, the formulation of these explosives and 
matching to end items is readily done at ARDEC and engineering 
changes to formulation because of lack of ingredients, changes in 
suppliers, etc., have been routinely handled by the expertise at 
ARDEC throughout the years. Recently ARDEC has formulated less 
sensitive explosives with similar energy to replace the above 
explosives and has been matching them in various end items and 
testing. These formulae will be gradually substitute for the 
above explosives as new items are introduces into the field; (5) 
Lead styphnate a ~ajor ingredient of primary explosives has had a 
series of product~on problems over the past few years at Lake 
City. Again, unibe expertise at ARDEC has kept this production 
running and allowed continued production of a series of primaries; 
(6) IR seeking missiles have become increasingly sophisticated in 
tracking low and slow flying aircraft (U.S. Army largest user) and 
have greatly reduced the effectiveness of U.S. Army decoys. New 
pyrotechnic compositions unique to the Army have been formulated 
and successfully tested against these advanced missile seekers. 
Again the expertise of matching the energetic material to the 
munition and the Army requirement are unique to ARDEC. 

HAZARDS AND SENSITIVITY CAPABILITY 

D. Hazards measurements of Energetic Materials are essential 

.I to determine if they are safe to handle at all temperatures of 
military use. Sensitivity measurements are performed on 
energetics to determine their response to a given level of 
stimulus so that the end item can be designed safely against such 
a response or protected from seeing a stimulus sufficient to cause 
an unwanted response or to determine what response is sufficient 
to initiate a given explosive formulation. These measurements are 
essential to any organization designing munitions for military 
use. Specialized equipment for machining explosives to desired 
shapes for testing and specialized equipment for coating 
explosives to reduce sensitivity are available. Impact testers, 
slapper sensitivity, electrostatic sensitivity, thermal 
sensitivity, flow apparati, set-back sensitivity, shock 
sensitivity are also available for determining properties of 
energetic materials, such as explosive, propellant and pyrotechnic 
formulations. The group consists of chemical and electrical 
engineers, chemical technicians, energetic material handlers, 
explosive operators and explosive test technicians. The ARDEC 
group has unique expertise in handling fuze trains, initiating 
devices, and performance parameters specific to Army munitions and 
mis ile systems. The group has been involved with the early 
development of these end items and thus can readily interact with 
production facilities on problems and field malfunctions. Again 
ARDEC unique expertise is in using this knowledge in munition 
design not just for the energetic material. This expertise does 

(II 
not exist at any one place in the other services. 
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PRODUCIBILITY CAPABILITY 

j E. Producibility involves the integration of process 
engineering and scale-up of formulations in quantities sufficient 
to produce items for the war reserve. This group uses the 
facilities at ARDEC and has intimate knowledge of GOCO and/or GOGO 
and/or Wntractor facilities and processes and serves to interface 
between the two so that smooth transition occurs between ARDEC and 
the production facility. Expertise exists in explosive, gun 
propelbmt and pyrotechnics formulation for munition and missile 
warheads and is unique to ARDEC and the Amy. Knowledge exists 
for allmanition items produced by the Single Manager, the Army 
and all Seems in development such as liquid propellant for WAS, 
explosi~lp fomula~ions for advanced PAM (demolition munition), 
exploshe fomulafion of TNAZ for anti-armor warheads, advanced 

lants for M829A1 (silver bullet) for PM TMAS, 
s for Unicharge and pyrotechnics for IR decoys for low 

and slwaircraft. Expertise involves not only scale-up of 
energetk k t  loading and packaging as well. In these areas, 
ARDEC *eers, scientists and technicians have knowledge of the 
ARDEC PSkwdures and the plant facilities and smooth the 
transit* between the two. Buildings housing the equipment are 
of spec* construction to contain accidental explosive effects 
and wornbe expensive to reconstruct. Buildings have the 
requir&wea to meet quantity distance requirements. Many 
buildi~have been built around the equipment and are complex 
enough &require costly engineering redesign effort at a new 
locatlm. Equipment such as; (1) A fully automated explosive 
chemica31dx system capable of producing PBX explosive with a 
semi- tic load, assemble and pack out system capable of 
loadinglkwge warheads ; (2 ) Automated liquid propellant (LP) 
pumpingsBmdling and storage system. System is used to develop 
safe P m r e s  for transferring LP; (3) Presses for loading 
warhead% C4) Presses for pelletizing pyrotechnics; (5) Mixers for 
PBX an&%ber explosive and propellant; (6) Casting equipment 
includ~wacuum for explosives; ( 7 )  Fluid energy mill for 

rgetics capable of processing a minimum of 300 lbs/hr; 
c material rework facility; (9) Gun Propellant Twin 
Extruder. Equipment is state-of-the-art generally 
ing 100 lb formulations of explosive, propellant or 
d similar to larger scale equipment existing at 
and Industrial Plants. The object of having this 
expertise is to reduce risk in transferring new 

, loading, assemble and packaging procedures to 
produstbbplants and providing a trained workforce capable of 
s o l v ~ ~ ~ c t i o n  and field malfunctions. Again ARDEC's 
expexS%stYik in the producibility of the 1511 fielded munition 
itemaf&CB%!bse items under development not just the energetic 
materii@A&t all the interfaces of the energetic material in the 
munig(m-pictures of the equipment in the facilities are listed 
undeprW!&5hility equipment. 

ANTI-ARMOR WARHEAD CAPABILITY 
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F. As examples of the direct application of ARDEC's energetics 
know how to mission responsibilities, the Army's warhead program 
is focused on anti-armor munitions and addresses both low-g (e.g., 
mines and missiles) to extremely high-g (e.g., gun launched 
projectiles). ARDEC has demonstrated the capability to design and 
develop unique, small but highly lethal anti-armor warheads (EFP 
and shaped charge) for the defeat of targets such as the T80U main 
battle tank in support of programs such as SADARM, STAFF, JAVELIN, 
SMART Mortar and TACAWS. This capability involves a team which 
includes 5 Ph.D. research physicists, engineers and physicists and 
technicians with demonstrated capabilities in innovation, 
precision fabrication and assembly techniques, advanced 
computational tecmiques, experimental diagnostics, detonation 
physics, design f4r the gun launch involvement, who are trained in 
an integrated deszgn and development approach which takes 
advantage of a broad range of in-house explosive/warhead 
capabilities. The in-house facilities allow the fabrication by 
casting or pressing of all necessary explosive changes. 
Temperature controlled vacuum casting is conduced in the Bldg 230 
complex (Fig 1). Pressing with vacuum and temperature (up to 420 
tons) is conducted in the Bldg 236 area (Fig 2). High quality 
changes are routinely produced. A complete instrumented small 
scale testing facility is located in the Bldg 1600 area (Fig 3). 
Figs 4, 5, and 6 illustrate the broad capabilities of this 
facility. The total cost of the facilities necessary to 
accomplish this mission is about $27M (Bldg $9,111,250., 
infrastructure $766,125., equipment #17,007,357.). A full scale 

(I testing capability is provided by the advanced warhead development 
facility described separately. There is sufficient space and 
facilities to accommodate additional personnel. These in-house 
capabilities are complemented by an effective partnership with 
industry, the DOE and other services (under the auspices of 
Reliance). The Army has the JDL/Reliance responsible for anti- 
armor warheads for the three military services. Examples 
demonstrating these broad capabilities include: 

The development of a simple selectable multi-mode/multi- 
purpose warhead by a mechanical approach which modifies an 
aerostable long rod EFP which has been demonstrated to produce 
compact fragments with good fragment patterns and RHA perforation 
capability which would permit enhanced effectiveness (SADARM P31 
and WAM P3I) against the entire range of expected targets. (See 
Figs 7 and 8) 

The development (and partial demonstration) of a concept 
for improving the lethality of STAFF. A 30%-70% increase in RHA 
penetration is a possibility. (see Fig 9) 

The development and demonstration of a warhead concept 
for improving the effectiveness of SADARM (by enhancing accuracy 
of the SADARM baseline EFP). (See Fig 10) 
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Incorporation of state-of-the-art numerical optimization 
into warhead design codes with the ultimate goal of achieving 
superior warhead performance with dramatically reduced development 
costs. (See Fig lla and Fig llb) 

Development and transition (other services, the DOE, 
industry) of an advanced equation of state which has been 
incorporated into warhead design codes to enable proper modeling 
of the integration of multiple denotations. This capability was 
employed to design the warhead shown in Fig 12. 

A number of their recent advances including the 
incorporation of the more powerful explosive TNAZ into a SADARM 
EFP configuration, (no redesign), a Hellfire redesign for the ARDEC 
developed IM explpive PAX-2A and the innovative EFP concept the 
Ultra-Long EFP, ~hsensitive Munitions modeling are shown in Figs 
13, 14, 15, and 16. 

Gun-launch is an especially difficult and hazardous 
environment unique to many Army munitions. For example, anti- 
armor warheads must first survive the high-g launch, then be 
capable of forming a heavy-metal liner into a penetrator. ARDEC 
has the special explosive-warhead interface design skills 
necessary to create munitions which function successfully in this 
uniquely hostile environment, not found in bomb and torpedo 
applications. All our explosive formulations are geared to this 
end and herein lies the uniqueness of the ARDEC Energetics Group. 

'v GUN PROPULSION/CHARGE DESIGN CAPABILITY 

G. Gun propulsion technology including formulation, propelling 
charge design and producibility has been assigned by the 
JDL/Reliance to the Army/ARDEC to perform for all military 
services. This technology goes from the small caliber 
pistols/rifles, to cannon calibers, to tank guns, to artillery 
guns. This mission supports PEOs and PMs on post. Gun propellant 
research and development is currently working on more energetic 
less sensitive propellants for cannon caliber, tank guns and 
artillery charges. It should be noted that propelling charge 
design involve modeling the energy of the propellant and its grain 
geometry, the actual laboratory formulation of the propellant 
grain, the measurement of its characteristics and properties, the 
loading of the propellant grains into a container, the design of a 
ignition charge for initiation and the introduction of wear 
reducing additives, decoppering agents and flash reducers into the 
propelling charge and finally the test firing of this charge with 
a bullet in a gun. There are many interfaces in a propelling 
charge other than the propellant grain which influence the 
propellant formulation. ARDEC1s unique expertise that does not 
exist in any other Service is that they design the whole 
propelling charge and understand the interfaces. This work is 
strongly coupled to the Close Combat and Fire Support Centers and 
the resident PEOs and PMs. Initial formulations are made in the 

w laboratory and completely characterized. Scale-up is then 

CLOSE HOLD 
11 

FOR OFFICIAL USE ONLY 



FOR OFFICIAL USE ONLY 
CLOSE HOLD 

PICATINNY, NEW JERSEY 

performed on promising formulation loaded into propelling charge 
and gun tested on post. ARDEC can fire guns from pistol/rifles up 
to 8" gun for ballistic evaluation. The interface of these 
propelling charges and the various bullets in the particular gun 
they will be fired are also assessed. All of this expertise 
exists at the Picatinny site and the customers are also on post 
allowing for rapid transition. PMs and PEOs are kept abreast of 
progress and plan out year development programs based on projected 
progress in our technology base programs. These same workers who 
work on technology base transition to development programs and 
have the expertise to solve production and field problems also 
associated with the Charge Design. The GOCO0s plant (Radford) has 
the capafbility and capacity to produce any gun propellant 
currently in use or planned by the U.S. Army or any of the 
military services; 

! 

H. Gsm Propellant Surveillance is the measurement of chemical 
reactions occurring in the propellant that result in a reduced 
lifetime& given propellant lot. The Propellant Surveillance 
Team pr&des technical support to the Single Manager for 
~onventbital Ammunition, Rock Island, Illinois by performing 
complexsging and analytical testing of every propellant lot owned 
by the Azay. This requires maintaining an inventory of over 6,000 
propellmdE lots, nearly 15 tons of class 1.1 and 1.3 energetics in 
specialaiEmve ground storage. Five pounds of every propellant lot 
producd&y the single manager is sent to ARDEC. The team 
perforns$b~,OOO analytical tests per year using an automated 
analyti- technique called High Performance Liquid 
Chroma hy- These tests are performed on accelerated aged 
samples.. Eight to twelve reaction products are observed and 
kineticcsalculations are made to estimate safe storage and retest 
intervak An extensive data base is maintained on the stability 
behaviard over 32 different propellant formulations and 
configm~ons- Effective stabilizer levels and a 45 day fume 
failurett&st are also conducted. 

agencies call upon the expertise of the Gun 
P r o p e ~ ~  Surveillance Team. The Chemical Demilitarization 
Comrnartdr.b for some years relied upon the Team to assess the safe 
storagec.zmdition of the M55 Chemical Rocket. The Team recently 
presenedits findings to the National Research Council and has 
provifWdwport in an effort at CRDEC to establish a risk 
assessme!@ for the potential self ignition of these munitions. 
~tudiedr*the team have demonstrated that an incompatibility 
e x i s ~ ~ e n  the propellant and the chemical agents found in 
thesen!mz&9ons. 

T;-%bTem provides analysis of propellant ready for open 
burnhpg,qpn detonation to depots around the United States so 
that ,' meet local environmental regulations. The Team 
prov*xort to private industry in establishing test 
proc#&issand Laboratories for testing propellant for demil 
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operations. AMC demil contracts state that the Team is the only 
certifying laboratory for such operations. 

The Team performed extensive testing of Desert Storm 
exposed propellants in support of the Predictive Technology Branch 
and continues to specially monitor these propellant lots under its 
own Master Sample Program. The Team provides expert advice to the 
Air Force on propellant issues, supports testing of Marine 
propellant assets and some Navy assets. The Team participates in 
a Navy Quality Management Board assessment of propellant safe 
storage and testing issues. The Team works closely with the Tri- 
services through a Joint Officers Command Group subcommittee. 
This on-going effort has produced a Tri-services joint criteria 
for propellant safe storage assessment. . 

The ~ropelhant Surveillance effort requires experts in a 
number of disciplines. Analytical chemists must be proficient in 
chromatographic techniques especially High Performance Liquid 
Chromatography and the automated equipment use din this analytical 
approach. Experts in Gas Chromatography, W spectroscopy, GC-Mass 
spectrometry, chemiluminescence and wet chemical techniques are 
required. Chemists must understand chemical kinetics and 
propellant degradation chemistry. Synthetic chemists must provide 
support in producing the many nitration derivatives required as 
standards for the analytical techniques used. Facilities and 
equipment are enclosed under Propellant Surveillance. 

The extensive data base and complex laboratory information 
system developed by the team requires a systems and bata base 

.I manager and data entry support. Support functions call upon 
chemical technicians, and energetics materials handlers, inventory 
control personnel and truck drivers. 

DEMILITARIZATION 

I. Demilitarization of Munitions involves the tear down and 
reuse of the components, the destruction of the components or some 
combination of the above of munitions because they have reached 
their useful lifetime. ARDEC currently is the lead laboratory for 
Conventional Ammunition Demilitarization R&D program and is 
examining Plasma Arc Furnices for Demil of Small Caliber 
Fyrotechnic Ordnance, Supercritical Water Oxidation for Demil of 
Carcinogenic/Toxic Colored Smokes/Dyes, Carbon Dioxide Blast-Out 
System for Press Loaded Explosives, Downloading/Rework Production 
Line Equipment for Recycling and Prototype Explosive Rework 
Facility for Press Loaded Explosives. The unique expertise at 
ARDEC in Energetic Technology, Development and Production as 
applied to Conventional Ammunition allow a wide variety of 
technologies to be addressed in solving the most critical problems 
first. Facilities at ARDEC and the GOCO's and GOGO's are 
extensively used. The large explosive allowances for buildings at 
these facilities allow demilitarization technologies to be 
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routinely examined in building previously used for loading, 
assembly and packaging. 

Wv ENVIRONMENTAL 

J. In addition in recent years, the attention of this group 
has turned to environmental concerns including such areas as the 
toxicity of ingredients present in propellant compositions, the 
toxicity of gun propellant combustion residues (both airborne 
particulate and barrel residues), extensive studies to find 
replacement materials for toxic gun propellant ingredients, and 
the testing and characterization of new formulations containing 
these less toxic materials. Replacement compositions must be 
formulated in such a way as to provide the requisite ballistic 
performance, specified chemical and ballistic stability, required 
minimum hygroscop~city, equivalent production costs and a wide 
range of other parameters. Work conducted in this are had 
identified a compound, 2 , 4  dinitrotoluene, which is present in a 
number of gun formulations, that produces mutagenic combustion 
residues. Further, this compound is a known mutagen and suspected 
carcinogen and is therefore hazardous during the propellant 
manufacturing process. Recent identification of this compound by 
the EPA, as a toxic hazardous waste has made it difficult to 
manufacture. For these reasons it is important to find a 
replacement compound, of lower toxicity, that can perform the 
required ballistic functions. Such a program is now underway at 
ARDEC . 

The use of biotechnology for both the synthesis and 
degradation of energetic materials has become a major effort of 
this group. Enzymes from both plant and animal sources are 
currently being used to modify the structure of energetic 
molecules. Biodegradation technology, being developed by this 
group, will find immediate application in the environmental area. 
Direct contributions to the remediation, DEMIL and waste stream 
treatment environmental thrusts are possible in the near term. 
Recent studies of the biodegradation of a double base gun 
propellant composition indicate that all of the ingredients are 
subject to microbial attack and that nitrocellulose can be rapidly 
degraded. The results of this study have been the subject of a 
number of open literature publication and patents. In the 
synthesis area, studies are underway directed toward the enzymatic 
preparation of a range of energetic materials. Enzymatic 
synthesis offers the potential for a safer, less costly and more 
environmentally friendly production method for energetic 
materials. 

Personnel have been trained to perform these missions and 
are supplemented by contractor personnel working side by side in 
our laboratories. The requisite equipment has been purchased and 
placed into a new renovated facility in which biotechnology is 
applies to energetic materials. 
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These and other functional skills, combined with an intimate 
knowledge of these unique materials, constitute the fundamental 
core functional capabilities required to execute the energetics 

yll mission. 

ARDEC has the life cycle responsibility for energetics 
(i.e., explosives, gun propellants and pyrotechnics) and over 1500 
ammunition/weapon items using these materials, which provide 90% 
of the Army's lethality. This cradle to grave responsibility 
begins with RDT&E and extends through test and evaluation, 
production, field maintenance, and demilitarization as well as 
environmental compliance and pollution prevention. 

ARDEC has a very diverse product line that provides the 
Army and Marine COrps with all Conventional armaments less 
missiles. That pf!oduct line is divided into ten business areas, 
five focused on deliverable products and the other five on 
critical technical areas. The product oriented business areas 
include: Smart Munitions, Indirect Fire weapons and munitions, 
Direct Fire weapons and munitions, Soldier Weapons and munitions 
and Mines and Demolitions. The technical business areas are: Gun 
Propulsion, Fuzing & Lethal Mechanisms, Fire Control, Insensitive 
Munitions and Pollution Prevention R&D. Energetic material 
capability is central to all our business areas except Fire 
Control. 

ARDEC, through the Single Manager for Conventional 
Ammunition (SMCA), provides full life cycle engineering support to 
the Army Ammunition Plants to introduce new energetic materials or - processes into these plants. Full Scale pilot plants at these 
facilities are used during RDT&E to enable smooth transitions to 
production. 

The ARDEC Energetics (i.e., explosives, propellants and 
pyrotechnics) and Warheads expertise of about 300 people resides 
in a single full life cycle spectrum organization. The mission of 
the organization includes technology, systems development and 
support to production, fielding, and demilitarization to include 
pollution prevention R&D. It includes the energetics (explosive, 
propellants and pyrotechnics) processing engineering support, 
including warheads load, assemble and pack (LAP) for the Army's 
Ammunition Plants (AAPs) which serve all three Services and 
testing operations. ARDEC serves to focus and leverage the 
dispersed national talent and capabilities of industry and 
academia in the special areas of explosives and warheads for the 
Army. 

ARDEC's energetics capability is a unique synergy of 
highly-skilled scientists and engineers, utilizing unique 
facilities and equipment, all collocated with weapons systems 
designers in a geographic area rich in academic and trained 
manpower resources. The technical expertise of the workforce is 
attested by numerous R&D awards, many basic and applied research 

IOI papers published in refereed journals, awards for technical 
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presentations at the Army Science Conference, and close technical 
interaction with academic researchers at leading research 
universities such as Princeton and MIT. Over the years ARDEC has 
modernized and upgraded these unique facilities, as exemplified by 
the new Armament Technology facility for small and cannon caliber 
weapon development and testing, the new Propellant Surveillance 
Facility, which, under the Single Manager for the Procurement of 
Ammunition, monitors the safety of propellant lots for the three 
services. Other unique facilities include the New Explosives and 
Warheads Development Facility, which houses modeling, formulation, 
and analysis of energetic materials, the Warheads Testing 
Facilities which houses indoors instrumentation and testing for 
warhead designs, and the Electric Armaments Research Facility, 
which houses the t;Jorld8s largest capacitor-based power supply 
dedicated to elec ric propulsion. (See answer to 4-4 for a 
comprehensive lis 1 of world class facilities). 

ARDEC is supported by a highly competent and experienced 
scientific and engineering staff, complemented by state-of-the-art 
multi-million dollar facilities including research laboratories 
completed in the 1980s that are fully equipped with experimental 
facilities developing and advancing energetic materials, chemical 
and physical measuring instrumentation; pilot formulation 
facilities to scale-up energetic materials production processes to 
50-100 lbs, mixers to prepare formulations, extruders for 
energetics, presses and cast equipment for loading warheads and 
munitions, sensitivity and performance testing equipment, testing 
warheads and munitions, and firing cartridges or propelling 

w charges in small caliber and up to 8" guns. 

There are over 3,000 people at ARDEC working on programs 
which involve energetics/armament systems and approximately 300 
people, including 29 Ph.D.s and 32 with Master Degrees, that 
reside in a single full life cycle energetics organization and 
work directly on the development of the energetic material 
components. They are directly supported by about 25 contractor 
personnel. These specialists are employed throughout the life 
cycle to directly support the research, development, engineering 
and support to production and fielding of all the munitions 
systems assigned to ARDEC for ultimate fielding to the Army and 
the. Marine Corps. 

Further supporting information can be found in documents provided 
at enclosure 3. A copy of ARDEC's most recent Business Plan, 1993 
Organization of the Year nomination package, and the 1995 
application for the Presidential Award for Quality are provided. 

Questions 4 .  Map of the installation to include elements listed 
in 2 and 3: 

a. Annotate buildings to show location of each 
organizational element. 

A map of Picatinny Arsenal is provided at enclosure 4. 
Ilr 
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b. Show buildings with equipment/facilities which would be 

'w difficult to move or replicate. 

A spreadsheet listing facilities which would be difficult 
to move or replicate is at enclosure 5. Additionally at enclosure 
5 is a General Site Map of Picatinny Arsenal which shows actual 
location of buildings listed. 

Additionally, individual descriptions of a number of 
facilities are provided at enclosure 6. 

Question 5. (a) Estimate the capacity of the activity and 
installation to absorb similar workyears with little or no 
modification of f cilities. (b) Estimate the capacity of the 
activity and inst iI llation to absorb similar workyears with major 
modifications and'describe the nature of those modifications and 
estimated cost. (c) Use FY97 as the baseline for such estimates. 

a. Capacity to absorb similar workyears with little or no 
modification of facilities: 

Laboratory Facilities 917 workyears 
Ops/Admin Facilities 629 workyears 

b. Capacity to absorb similar workyears with major 
modifications: 

w Based on current information no major modifications 
required. 

c. Nature and cost of major modifications: N/A 

Question 6. Describe the impact of BRAC 91 and BRAC 93 decisions 
on the activity and installation. 

As a result of BRAC 91, the Fuze Division, HDL (30 people) 
were moved to ARDEC, Picatinny Arsenal. 

Question 7. Describe military department approved and programmed 
plans which will impact or have impacted the activity and 
installation. 

The ability of the ARDEC, Picatinny Arsenal to perform its 
mission has been/will be enhanced by a number of Military 
Construction Army (MCA) programs either recently completed or 
under construction. A synopsis of the Armament Technology 
Facility, the Advanced Warheads Development Facility, and the 
Explosives Development Facility and the Propellant Surveillance 
Facility were provided in Question 4b. 

Question 8. Remaining tenants and other activities on the 
installation: name of organization, mission, total workyears. 

Ilr 
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The major remaining tenants, their mission and a breakout 
of workyears is provided in Questions lb and 2a. 

'w" Question 9. Summarize your overall mission. 

The mission of the U.S. Army Armament Research, Development 
and Engineering Center (ARDEC) is to conduct or manage research, 
development and life cycle engineering, including product 
assurance, engineering in support of items in production and 
integrated logistics support for assigned armaments & energetic 
munitions systems and materiel or through matrix support to items 
managed by the AAE/PEO/PM management echelons; to provide 
procurement and management of initial production quantities and 
technical support'to soldiers and equipment in the field; and 
maintain a techno ogy base to facilitate the design, development, 
procurement, prod b ction and life cycle support of assigned 
materiel or transitioned technologies. Life cycle 
responsibilities include research, development, acquisition 
support, support to producers in the national and international 
industrial base, support to field forces and fielded items, 
including the demilitarization of all items/systems. 

ARDEC provides essential support to the National Industrial 
Base and is the national mobilization base in time of emergency. 
ARDEC1s mission is applied to the following business areas and 
assigned materiel. 

BUSINESS AREAS 

Indirect Fire 
Direct Fire 
Soldier Weapons 

Gun Propulsion (Incl. Elec. Arm) 
Fuzing & Lethal Mechanisms 
Fire Control 
Insensitive Munitions 

DoD Pollution Prevention R&D Mines & Demolitions 

ASSIGNED MATERIEL 

Artillery Weapons 
Infantry Weapons 
Air Defense Guns 
Surface Vehicle Mounted Wpns 
Aircraft Mounted Weapons 
Ammunition for Above 
Rocket & Missile Warheads 
Fuze/Safing & Arming 

Fire Control Systems 
Demolition Munitions 
Mines, Bombs, Grenades 
Pyro Sys. & Munitions 
Explosives & Propellants 
Launch & Dispenser Systems 
Practice & Training Munitions 
Electric Armaments 

NOTE: ARDEC has dependent organization elements at Rock Island 
Arsenal and Watervliet Arsenal which support the overall ARDEC 
mission at those sites. Both elements report through the chain of 
command to the Commanding General of ARDEC and the functions are 
wholly integrated into the budgets and programs with other 
subordinate ARDEC elements. The Benet Laboratories, is a division 
within the ARDEC Close Combat Armaments Center, and is located at 

I ~atervliet, NY. Benet Laboratories conduct research primarily on 
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cannon tubes and their components in order to increase life 
expectancy of the tube and to develop greater firing accuracy. 
The data for Benet Laboratories has been shown in a separate Benet 
report and is not included herein. 
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ANTI-ARMOR WARHEAD CAPABILITY 



Fig. 1 ARDEC's HE Cast 
Loading Facilities 

Melt Kettle with vacuum for explosive casting. 
'L 



Fig. 2 ARDEC's HE Press 
Loading Facilities 

420 ton press to produce explosive billets up 
to 7" diameter 



Explosives/.Warheads Testing Facilities 

The 1600 test site is well equipped with modem instrumentation. This includes: 
two test chambers, 300 and 110 Kv flash radiographic systems. three ultra high speed 
rotating mirror cameras. high speed oscilloscopes, and environmental chambers. 

I 



Cylinder Expansion Test 

w This test measures the ability of an explosive to propel me:a. L: mgh velocities. 
ARDEC has developed a modified method of testing and anal! i i \  rhd! i~tilizes less than 
half the explosive. The smaller sample size allows warhead perf.orn~anc.r data to be - - -  

obtained sooner in development. Costs savings are achieved by rhs earl! down selection 
of promising materials. 





Insensitive Munitions Test: Shaped Charge Initiating Propellant 

Flash radiograph of a shaped charge jet penetrating a propellant bed. This shows 
the interactions needed to be understood in ds\.eloping more insensitive munitions. 



Fig. 8 ARDEC's Selectable/ 
Multi-Mode EFP Warhead 

(Aerostable EFPIStretchy EFP 

Innovatlve/Slrnple W!,Sdb EFP Warhead 
concept that pro':'-~ces three different kill 
mechanisms to dbfeat a wide range of targets. 
The warhead produces: 
- 1. An Aorortablr EFP whon flnd wlthout grld In front to 

dotoat heavy rrmor target@ 
- 2. Long Stretchy rod EFP whon find wlthout grld m d  

wlth multlple dotonrtorr In back ot tho warhaad to doteat 
horvy Armor at rhort atandoff 





Fig. 9 ARDEC's Telescoping 
EFP Warhead 

lnnovatlve warhead concept that uses two 
liners to produce a longer Aerostable EFP. 
The front llner (colored In blue) which forms 
the tall of the EFP has a hole In the center for 
the rear liner to come through to form the 
long rod. ARDEC ha8 demonstrated 20% 
Increased In penetratlon In a WAM warhead 
conflguratlon 





Fig. 10 Canted Fin Rod EFP 

Uslng lnnovatlve Waveshaplng technology an 
EFP with canted Flnr, was formed and the 
resultlng spin up war measured. This 
technology would slgnlflcantly improve the 
accuracy of the baseline SADARM EFP and th 





Fig. I 1  a. EFP Optimized for 
TNAZ 

First appllcatlon of ARDEC non-linear 
optimized to the deslgn of explosively formed 
penetrators whlch results In dramatically 
reduced development cost and fully 
optimized penetrator shapes producing up to 
20% performance gains. Original EFP design 
generated wlth multlple manual computer 
design simulation 





Fig. 7 ARDEC's Selectable1 
Multi-Mode EFP Warhead 

(Compact Fragment Mode) 
Innovatlve/Slmple multl-mode EFP Warhead 

concept that produces three different kill 
mechanlsms to defeat a wide range of targets. 
The warhead produces: 
- Multlple EFP when flnd through grld whlch cut# tho EFP 

Ilner to form muttlple compact EFPa with good hagmrnt 
patterno and RHA portoration capablllty. 





ARDEC's Advanced EFP Warhead Technology 
Demonstratlon Program 

Only DOD program to develop and evaluate component 
technologlea and Integrate Into Antl4rmor ryrtemr to 
rlgniflcantly enhance lethality 
Empharlr 
- Increw@ EFP length /penetration 
- Multl-Mode Warhoad 
- C ~ b l n O d  Effectr warhead 
- Ughtwelght Warhead technology 

9 Major FYW Aoaompllrhmentr 
- Immwd CF? ?rm(ta(kn Camblllty . LMw111w wwh..d Conclptr 

Mom romrMtyrl- 
- ~nwrhrpkrq  V? Warhad Tmohnology 

cwmd f ln  EfP . -  .. .. 





Fig. 12 Initiation Based Multi- 
Mode Non-Axl EFP Warhead 

Experimental dem stration of ARDEC's full # scale nonaxisym rlc initiation based multi- 
mode warhead to produce either a single 
robust penetrator effective against heavy 
armor or multiple penetrators effective 
against light targets 









Fig. 14 Hellfire Warhead 
Optimized for PAX-2A 

Performance of Hellflre Shaped Charge 
warhead optimized for PAX-2A, an lnsensltlve 
exploslve. developed by ARDEC. ARDEC 
demonstrated excellent performance results 
while reduclng sensltlvlty to bullet Impact and 
syrnpathetlc detonation. 





Fig. 15 Ultra Long EFP Warhead 

Innovative Warhead Concept that uses two 
EFP liners to form two rod EFPs fuzed 
together to produce a very long Aerostable 
EFP. Thls technology can produce 75-100% 
Increase In penetratlon 





Insensitive Munitions Modeling 
Projectile Impact Modeling d Experimentation 

E.L. Baker, R. CampbeU/(201)724-5097/ebaker@aed.pic- 

The ARDEC Insensitive Munitions Program has succtssfully demonsmted Mitrary 
Lagrange Eulerian (ALE) initiation modeling of high explosive munitions projectile impact. 
Computer modeling of initiation is now done using either a Lagmngian description or an Eulerian 
description. In a Lagmngian description, the computational mesh distorts with the material 
movement, whereas in an Eulaian description materials essentially flow through a stationary 
mesh. A new class of ALE P I S  is now emerging which allows both mesh movement and 
material advection through thz moving mesh This allows a higher resolution of reacting materials 
required for proper modeling of explosive W o n .  llh new ALE hitiation m&ling capability 
has been used to model projectile impact experimentation of flat and pointed projectiles being 
fired at confined explosive billets. The results are used to prevent initiation and catastrophic 
sympathetic detonation of high explosive munitions. 



I " ' I  



Shaped Charge Optimization 

JIY 
Dr. Ernest L. Baker/(201)724-5097/ebaker@aed.pica.armyd 

The ARDEC Target Defeat Program developed and demonstrated the application of 
nonlinear optimization to the design of shaped charge warheads. Computer simulation is 
currently used for the design of warheads. Pnsently, labor intensive multiple manual &sign 
iterations are used to develop shaped charges. The application of state-of-the-art variable metric 
nonlinear optmmtl 

. . 'on technology developed at ARDEC allows shaped charge design to be done 
m a single manual operation,, This new design tool will not only dramatically reduces design 
development time and cost (71K)CKb reduction), but will allow the development of fully optimized 
shaped charges producing up, 209b performance increases not previously possible using 
conventional design method of' ogy. This new capability has been recently used for the design of 
ultra-high velocity molybdenum lincd shaped charges, as well as a TNAZ (more powerful 
explosive) loaded cogper shaped charge. 



SHAPED CHARGE ~ S I G N  OPTmATION 4 
MODELING AND EXPERIMENTATION 

Selected Design 

ALO.GORITHIM RESULTS 
X 10 I (PASCC1) 

1.500, - 1 . r - 1  v . , - , -  I 

Second Opt for Max - 
- 

1 . r . l  I . . .  

.ooo ,350 ,500 ,750 1.000 1250 
Liner Azial Position, mm xi0 

Tlp Velocl& 
PASCCl 12.5 Kmls 
CALE 17.6 KmI8 

Experlmental 12.0 Kmls 

CALE CODE Confirmation 

Figure 1 1 b. Computer simulation coupled with design optimization replaces labor intehsive 
multiple manual design iterations. Design development time and cost is reduced by 700%. 
ARDEC testing has shown 20% performance increases for optimized shaped charges. 



Temperature Controlled Recirculating Water Systems (4) 

Location - Bldg. 232F 
- High capacity one-pass and/ or recirculating temperature controlled water 

systems to support operations In Bldg. 2326; i.e. Modular Reactor 
System, High Shear Mixer & Loader, etc. 





Shear Mixed Explosive Loader System 

Location - Bldg. 2326 
- Vertical injection loading system for loading highly viscous energetic 

formulations into prototype warheads. 

- Unique design directly uses the 10 Gal High Shear Mixer's vessel which 
eliminates inefficient energetic material transfer opearations. 

- Equipped with vacuum and remote control systems. 
- Typically used to produce 120+ lb batches. 





DOUBLE ACTING PRESSES (3 )  

BUILDING 252 
- Single acting 5 & 30 ton dennison presses and double-acting 50 ton 

Dennison press. 

- Used to investigate process parameters for high density pellet 
manufacture, to evaluate the processability of new or modified pressed 
explosive formulations, and to produce prototype explosive warheads. 







TABLETING PRESSES (3) 

BUILDING 252 =-d,- . 

- High speed single acting Stokes F & R presses and double-acting Stokes T 
press. 

- Used to investigate process parameters for high volume pellet 
manufacture and to evaluate the processability of new or modified pressed 
explosive formulations. 

- Capable of producing pellets as large as 3" diameter at rates as high as 15 
per minute 









Curing Oven 

BUILDING 234 
- Large volume steam heated chamber for conditioning prototype warheads 

in order to cure the adhesives used in their assembly and/ or the polymer 
systems associated with certain types of plasticized explosives. 

- Typically used for item(s) requiring a heated environment up to 15' x 15' x 
15'. 





420 Ton Explosive Press 

Location - Bldg. 236 
- Double-acting press for fabricating prototype shaped charges, explosively 

formed penetrators, and explosive billets. 
- Unique tooling design affords maximum flexibility and permits the use of 

inexpensive quick change mandrels to speed the optimization of prototype 
warhead designs. 

- Equipped with high capacity hot oil heating, millitorr vacuum, and remote 
control systems. 

- Typically used for cylinderical warheads up to 6 " diameter and 18 " 
length. . ..m. 
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Remote Controls for 190 Ton Explosive Press 

Location - Bldg. 23 1 
- Controls permit both automatic and manual operation of 190 Ton 

Explosive Press. 
- Instrumentation of critical process parameters for pressing energetic 

materials. 
- Located in separate bunker to permit 100+ lb energetic allowance for 

pressing operations. 



Remote Controls for 420 Ton Explosive Press 

Location - Bldg. 231 
- Controls permit both automatic and manual operation of 420 Ton 

Explosive Press. 
- Instrumentation of critical process parameters for pressing energetic 

materials. 
- Located in separate bunker to permit 100+ lb energetic allowance for 

pressing operations. 





ISOSTATIC PRESS INTENSIFIER & CONTROL PANEL 

BUILDING 23 1 
- Controls ,and pressurization system for Isostatic Press. 
- Capable of consolidating energetic materials into free-form billets at 

pressures as high as 40,000 psi. 
- Located in separate bunker to permit 100 plus pounds energetic allowance 

for pressing operations. 





Environmental Chamber 

The Webber environmental chamber is capable of both heating, cooling, and 
temperature cycling explosives for testing. The chamber can be computer controlled to 
allow an infinite number of temperature cycles. 

Replacement Cost $23,000 

Building 161 1 





Explosive Testing Control Room 

'qll The controls for three high speed cameras, flash radiographic systems, and 
oscilloscopes are located in the control room. Four high voltage exploding bridgewire 
firing units with two time delay units are used to initiate most test firings. 

Replacement Cost $69,908 Exploding Bridgewire Firing and Delay Systems 

Building 161 1 





Digitizing System 

The LeCroy digitizing Century Series digitizing system has five channels, three at 
5 ns per point and two at 10 ns per point, with 32 K memory for each channel. It is 
used to record: camera speeds, flash x-ray timing, closure pins, pressure pins, etc. 

Replacement Cost $61,398 

Building 1 6 1 1 





300 Kv Flash Radiographic System 

9 The Hewlett Packard 300 Kv flash radiographic system produces a high power 
20 ns of radiation. This allows detonation events to be radiographed. It is used to study 
detonations, shaped charges, EFP's, etc. A 150 Kv system is also available which 
produces softer radiation, useful in obtaining radiographs of detonation shock fronts. 

Replacement Cost $ 150,000 300 Kv system 
$68,710 150 Kv System 

Building 16 1 1 





Combination Streak and Framing Camera 

The Cordin model 150 streak1 framing camera obtains simultaneous streak and 
framing records from the same detonation event. The framing mode of the camera 
obtains 80 pictures on 35 mrn film at rates of up to 8.8 million frames per second, with 
a 20,000 revolution per second mirror. The streak half has a mirror which rotates up to 
5,000 revolutions per second. 

Replacement Cost $200,000, estimated. One of three produced 

Building 161 1 8 

P 





Streak Camera 

The Cordin streak camera uses a mirror rotating at up to 5,000 
camera is used to record explosive performance 

parameters velocity, cylinder expansion testing, detonation breakout, 
etc. The streak camera is the most versatile 

testing. 

Replacement Cost $121,002 

Building 1 6 1 1 i 1 





Framing Camera 

The Cordin model 121 framing camera utilizes the Miller optical shuttering 
technique with a mirror rotating at 10,000 revolutions per second. The camera obtains 
26 photographs of detonation events at a rate of up to 2.5 million frames per second on 
70 mrn film. 

Replacement Cost $233,550 

Building 1 6 1 1 









SYNTHESIS CAPABILITY ! \ 



Modular Reactor System 

Location - Bldg. 2326 
- Process Demonstration Module for scaling up and studying processes for 

synthesizing, coating, agglomerating, crystallizing, and blending energetic 
materials and formulations. 

- Closed system design also permits hazardous waste minimization studies 
and solvent recycle. 

- Unique modular design affords maximum flexibility for current and future 
energetic material projects. 

- 30 gal glass lined steel main vessel is integrated with three 10 gal feed 
tanks, a pacEti bed distillation column, two-stage counterflow condensor, 
reflux and bottoms splitters, two 10 gal receiver tanks, a pressurized loop 
heating and cooling system, a 60 gal product recovery1 crash tank. 

- 300 pound capacity 







Mini & Bench Reactor Systems 

Location - Bldg. 252 .-ma 

- Rack mounted glassware systems for scaling up and studying processes 
for synthesizing, coating, agglomerating, and crystallizing energetic 
materials, formulations, and intermediates. 

- Closed system design also permits hazardous waste minimization studies 
and solvent recycle. 

- Mini and bench systems incorporate 1 liter and 5 liter reaction vessels, 
respectively. 

- Remotely controlled from outside of barricaded bay. 
- Unique modular design affords maximum flexibility for current and future 

energetic material projects. 
- Typically used for investigations on the 1 to 20 lb scale. 









B. CHARACTERIZATION AND PHYSICAL PROPERTIES CAPABILITY 



RAMAN SPECTROMETER 

The Raman spectrometer in conjunction with the diamond anvil cell 
are used to investigate the chemical and structural stability of 
energetic materials under high pressures. The Raman spectrometer 
measures the vibrational frequencies of the molecules of the 
energetic materials. Studies of the effect of pressure on the 
material gives information about the chemical and structural 
stability of the materials. The Raman spectrometer is also used as 
an analytical tool to identify materials by their unique 
vibrational frequencies. 

Replacement cost 200 k 
Closed cycle cryogenic Dewer replacement cost 15 k - 
Diamond anvil high pressure cell replacement cost 10 k 





ELECTRON PARAMAGNETIC RESONANCE SPECTOMETER 

The instrument is used to study the chemistry of decompostion of 
energetic materials such as the chemistry involved in the 
initiation of detonation or shelf life degradation. It detects 
radical species which are formed as intermediates in the 
decomposition of organic energetic molecules. The instrument can 
also be used to measure directly electromagnetic absorption in 
materials. 

Repacement cost 250K 
Closed cycle cryogenic Dewar capable of achieving temperatures as 
low as 10K. Replacement cost 15K. 





NANOSECOND EXCIMER LASER-DYE LASER SPECTROSCOPIC SYSTEM 

Description: Consists of a Nanosecond Pulsed excimer laser coupled 
to a dye laser system, scanning monochromators, fast electronic 
instruments, storage oscilloscopes, pulse generator, box car 
averagers, pulsed xenon ARC lamps, vacuum system, computer systems 
for data acquisition and analysis, calculations of kinetic 
modelling and molecular dynamic processes. 

Pumose: Allows time resolved absorption and laser induced 
fluorescence studies of decomposition reaction pathways of 
explosives and propellants in the time domain of a few billionths . 
of a second. Knowledge is essential for control of sensitivity and 
rates of energy release. 

- 

Replacement Cost: $1,000 K 



NOTE: The Nanosecond and picosecond laser spectrometers in the 
Energetics Research Facility are not available commercially. These 
systems were designed and assembled by highly specialized and 
trained scientific and technical personnel. Extensive computer 
programs were written forthe acquisition, statistical analysis and 
kinetic interpretation of the experimental data obtained in the 
nanosecond and picosecond time regime. Individual components of 
each system were purchased from various manufacturing sources. 





NANOSECOND CARBON DIOXIDE (C021-DYE LASER SYSTEM 

Description: This system consists of a nanosecond pulsed C02 
laser, a nanosecond dye laser, fast electronic instruments, 
transient digitizers, W, visible and infrared optical cells and 
components, vacuum systems and high vacuum monitoring gauges. 

Purpose: Allows the study of infrared multiphoton decompostions of 
explosives and propellants as well as the characterization of 
evergetic molecular species and permanent products in the time 
domain of a few billionths of a second. Knowledge essential for 
control of sensitivity and rates of energy release. 

Re~lacement Cost: $800K 





PICOSECOND LASER SPECTROSCOPY SYSTEM 

Description: This system consists of a picosecond laser, two laser 
amplifiers, specially designed electronic equipment, a picosecond 
electronic equipment, a picosecond streak electronic camera and 
numerous optical components, multichannel analyzers, and other 
peripheral components, 

Pumose; Allows the study of energetic electronic states and 
chemically reactive energetic species of explosives and propellants 
in the time domain of a few trillionths of a second. Knowledge ' 

essential for control of sensitivity and rates of energy release. 

Replacement Cost: $1,20OK - 





Secondarv Ion Mass S~ectroscowv (SIMS) Aw~aratus 

1. Very sensitive technique to identify elements from the surface 
of compounds, in particular impurities and to obtain depth profiles 
of elements-depth form surface. 

2. Unique capability to study the surface of energetic material 
and to determine trace amounts of energetic material. 

3. Replacement Cost: $200,000.00 





X-Rav Photoelectron Spectroscopv Apparatus (XPS) 

1. Unique method of identifying elements and their chemical states 
by determining their binding energies which serve as "finger 
printst1 : 

2. Uniqueness: 
a) Capability of working with energetic material safely. This 

includes pheripheral facilities such as hoods etc. 
b) Capability of identifying energetic materials and their 

decomposition products after such events as accidental explosion, 
terrorist activities and other cases of munitions misuse or 
failure. 

3. Other Uses: 
a) Studies of electronic structure of new energetic materials and 

their formulations. 
b) Studies of the chemistry and physics of the surfaces of 

energetic materials. 

4. Replacement Cost: $300,000.00 





w Mechanical Properties Mesurement and Testins System 

1. To determine and understand with predictive capability the 
mechanical failure conditions and other properties of energetic 
materials. 

2. Uniqueness: 
a) High rate system with facilities for studying energetic 

materials safely and remotely. 
b) wide range of strain rates and temperatures available. 

3. Other Uses: 
a) Determine mechanical properties of energetic materials 

needed in modeling munitions in accidental scenarios involving 
mechanical failure due to impact, etc. 

b) Development of energetic materials with desired mechanical 
properties. 

4. Replacement Cost $300,000.00 





Energetic Materials X-Ray Crystallography Laboratory 

Located in the Explosives Research Facility the X-Ray Crystallography 
Lab is centered around a fully automated, computer driven x-ray 
diffractometer. Peripherals include the latest software for data 
reduction and manipulation, peak calculations and search match 
routines compatible with a complete JCPDS data base as well as color 
graphics display and printer. Studies are performed to venfy and 
characterize new energetic materials and their intermediates during 
synthesis development and scale-up. The laboratory also supports 
energetic material processing quality control studies and malfunction 
investigations. 





BEHAVIOR OF ENERGETIC MATERIALS DURING HIGH ACCELERATION IN 
ULTRACENTRIFUGE 

. Simulatcs ~ h c  high acceleration of ~ h c  gull launch proccss in the laboratory 

. Failure and chemical rcrlction ol' cncrgctic mr~lcrials  during high acceleration ' 

. Crystal g r o w ~ l i  01' less scnsitivc cncryctic nlatcl-ials during high acceleration 

Tcmpcraturc rarlgc: -20°C to 1 503C 

. Maximum sccclcr:ttion: 500,000 g 

. Rcplaccmcnl  cos t :  $300K 





ATOMIC FORCE/ LATERAL FORCE/ SCANNING TUNNELING MICROSCOPE 

w e  Surfacc topography o f  cncrgc~ic  nlarcrials o n  an  aromic scalc 

. Tribology of c n c r s c ~ i c  marcrials on an a ~ o m i c  scalc 

replace men^ cost: $200K 





LASER PROFILOMETER 

. Fracture surl'acc topograpli) 01' c n c r g c ~ i c  n l a~c r i :~ l s  

Power  s p c c ~ r : ~ l  LIII;LI! si\  01' I'I.;LL.LUSC S U ~ I ' L ~ C C  01' cncrgc'tic malcrials 

. R c p l a c c m c n ~  cosl: 15OK 









LIQUID CHROMATOGRAPH - MASS SPECTROMETER 

ENERGETIC MATERIALS RESEARCH FACILITY 
- Separation and identification of trace quantities of unknown energetics 
2 and related materials 





DIFFERENTIAL SCANNING CALORIMETER 

ENERGETIC MATERIALS RESEARCH FACILITY 
- Determination of the thermal behavior including explosion temperature of 

energetic materials 





STABILITY TESTING 

ENERGETIC MATERIALS RESEARCH FACILITY 
- Determine the stability of energetic material and compatibility of 

energetic material with munitions components found in the weapons 
systems 
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UV Visible Spectrophotometer 

Energetic Materials Research Facility 

- Determines the absorbance of substances in the ultra-violet 
and visible frequency ranges. 





GAS CHROMATOGRAPH FOURIER TRANSFORM 
INFRA-RED MASS SPECTROMETER 

Energetic Materials Research Facility 

- Separates complex mixtures of substances and identifies 
each by its infra-red andlor mass spectrum 











WORK TABLE 
TITRATION AND LIOUDD CHROMATOGRAPHY BENCH 

ANALYSIS OF PROPELLANT FOR FREE ACID, FREE BASE, 
MAJOR AND MINOR COMPONENTS, AND DEGRADATION 

PRODUCTS. 



TITRATOR - AUTOMATED SYSTEM 

w DETERMINATION AND OUANTITATION OF NITRIC ACID. HAN, 
AND TEAN IN LIOUID PROPELLANT 



GRAPHITE FURNACE ATOMIC ADSORPTION 
SPECTROPHOTOMETER 

DETERMINATION OF METALS IN PROPELLANT SAMPLES 



KARL FISCHER 
OUANTITATION OF WATER IN LIOUID PROPELLANT BY KARL 

FISCHER TITRATION 



DENSITOMETER 
DENSITY MEASUREMENTS OF LIOUID PROPELLANT 



ICP/MS (INDUCTIVELY COUPLED PLASMAIMASS ' 

w SPECTROMETER) IDENTIFICATION AND OUANTITATION OF 
METALS IN LIOUID PROPELLANT BY MASS SPECTROMETRY 



GFAA (GRAPHITE FURNACE ATOMIC ABSORPTION 
SPECTROMETER) ANALYSIS OF METALS IN LIOUID 

PROPELLANT BY ATOMIC ABSORPTION 



ARC (ACCELERATING RATE CALORJMETER) IGNITION 
TEMPERATURE AND PRESSURE PROFILES OF LIOUDD 

PROPELLANT 



M;AS C H R O M A T O G R A P H Y ~  SpECTRO- 
IDENTIFICATION OF GAS PHASE DEGRADAmN PRODUCT S w OF LIOUID PROPELLAW 



BUILDING 900 

w TEMPERATURE CONDITIONING CHAMBERS FOR LIOUID 
PROPELLANT SURVEILLANCE STUDIES 



TEMPERQTURE CONDITIONING CHAMBERS FOR LIOUID 
PROPELLANT SURVEILLANCE STUDIES 



CONDITIONING CHAMBER 
TEMPERATURE CONTROLLERS 





TEST EOUIPMENT USED FOR DETERMINING THE SPECIFIC 

fllll GRAVITY OF PROPELLANT GRAIN SAMPLES 



MICROTRAC PARTICLE SIZE ANALYZER 

w SMALL PARTICLE SIZE ANALYZER 0-4a MICRON AND 
STANDARD RANGE ANALYZER TO 300 MICRON. DETERMINES 

PARTICLE SIZE AND DISTRIBUTION 



HAAKE RHEOMETER 



INSTRON TENSILE TEST 
MECHANICAL PROPERTY STRENGTH OF MATERIAL TESTING 



COMPUTERIZED TEST EOUIPMENT USED FOR DETERMINING 

w THE DIMENSIONS OF PROPELLANT GRAIN SAMPLES 



TEST EOUIPMENT USED TO PERFORM HOT FRAGMENT 
Qv TESTING OF PROPELLANT SAMPLES 



MICROTOME 



X-RAY DIFFRACTOMETER 



Instrumented Closed Bomb Test Fixture 





FORMULATION CAPABILITY and PRODUCIBILITY CAPABILITY 



MELT, CASTING, & CRYSTALLIZATION KETTLES 

BUILDING 230 
- Jacketed stainless steel kettles equipped with flat or round bottoms, and 

anchor, turbine, multi-mode agitator systems with capacities ranging from 
10 to 100 gallons. 

- Used to formulate and load melt castable explosive formulations, and 
develop slurry coating processes and crystallization procedures for new 
explosive formulations. 







a 

EXPLOSIVE MELT POUR FACILITY 

2' . 

UNIQUE CONSTRUCTION 

SAFETY DISTANCES (INTERIOR & EXTERIOR) 
HIGH EXPLOSIVE LIMIT: 3500 LBS OF CLASS 1.1 EXPLOSIVES .,iijlr-,. - 

REMOTE OPERATIONS 

UNIQUE EXPLOSIVES MELT POUR PILOT PLANT EQUIPMENT 

SCREENERS (PICTURE 1) 
GRID MELTERS (PICTURE 2) 
VACUUM MELT KETTLES (PICTURE 3) 
PROJECTILE POUR MACHINES 
PROJECTILE CONTROLLED COOLING 
ALLEN BRADLEY CONTROL SYSTEMS (PICTURE 4) 

PROGRAMS 

CONTROLLED COOLING PROCESSES FOR MEDIUM AND LARGE CALIBER PROJECTILES 
TNT CRYSTALLIZER SYSTEM 









PICTURE 4 - EXPLOSZF. E AfELT KETTLE, ALLEN BRADLEE- k 
CONTROL PANEL 

1 , I  



DRYING OVENS 

BUILDING 252 
- Hot oil heated vacuum chamber 
- Used to extract water and solvent from explosive powders and 

formulations. 
- Capable of drying 20 or more pounds of energetic materials at a time at 

full vacuum and temperatures as high as 350 F. 



CURING OVENS 

BUILDING 252 
- Steam heated chamber for conditioning prototype warheads in order to 

cure the adhesives used in their assembly. 





Fluidized Bed Spray Coater 

Location - Bldg. 252 ' m a  - 

- Customized unit to investigate state-of-the-art manufacturing processes 
for coating and agglomerating explosive powders and granules. 

- Unique capability of producing dried product ready for use. 
- Existing slurry coating technology requires time consuming dewatering 

and drying steps to obtain useful product. 
- Controls permit both automatic and manual operation of the Fluidized Bed 

Spray Coater. Programmable process controllers control all process 
parameters. 

- Instrumentation of critical process parameters. 
- Capable of producing 2+ lb batches. 









MINI & 5 GALLON HIGH SHEAR MIXERS 

BUILDING 252 .-a. - 

- Vertical double planetary mixers for producing energetic formulations 
which require high shear blending. Useful for slurry coating operations. 

- Equipped with heatinglcooling, vacuum, and remote control systems. 

- 20 plus pounds batches 





MINI & 5 GALLON HIGH SHEAR MIXERS 

BUILDING 252 * T a r  

- Vertical double planetary mixers for producing energetic formulations 
which require high shear blending. Useful for slurry coating operations. 

r 
1 

- Equipped with heatinglcooling, vacuum, and remote control systems. 

- 20 plus pounds batches 





MELT, CASTING, & CRYSTALLIZATION KETTLES (5) 

BUILDING 252 .-6. . 

- Jacketed stainless steel kettles equipped with flat or round bottoms, and 
anchor, turbine, multi-mode agitator systems with capacities ranging from 
1 to 10 gallons. 

- Used to forrnulate and load melt castable explosive formulations, and 
develop slurry coating processes and crystallization procedures for new 
explosive formulations. 





10 Gallon High Shear Mixer 

Location - Bldg. 2326 
- Vertical double planetary mixer for producing energetic formulations 

which require high shear blending. Also, useful for slurry coatings. 
- Unique design incorporates a mixing vessel which transfers into a loading 

system for filling prototype warheads with the mixes produced. 
- Equipped with heatingkooling, vacuum, and remote control systems. 
- Typically used to produce 120+ lb batches. 







Liquid Ring Vaccum Pump 

Location - Bldg. 232F a"&. - 

- High capacity liquid ring vacuum pump system to support operations In 
Bldg. 2326; i.e. Modular Reactor System, High Shear Mixer & Loader, 
etc. 





Vacuum Drying Oven 

Location - Bldg. 234 =.a, . . - 
- Large volume vacuum chamber heated via integral hot-oil heated flat plate 

heat exchanger shelves. 
- Used to extract water and solvents from explosive powders and 

formulations. 
- Capable of drying 100+ lbs of energetic materials at a time at full vacuum 

and temperatures as high as 350 F. 









25 GRAM MIXER WITH TEMPERATURE CONTROL 
USED IN PROPELLANT FORMULATION COMPATIBILITY w STUDIES AND INITIAL SMALL VOLUME TESTING OF NEW 

FNERGETIC FORMULATIONS 





500 GRAM VERTICAL MIXER WITH TEMPERATURE CONTROL 
JACKET USED FOR PREPARATION OF PROPELLANT, 

PROPELLANT BINDERS AND GEL COMPOSITION SAMPLES 



ONE KILOGRAM MIXER WITH TEMPERATURE CONTROL 
JACKF3T USED FOR INTERMEDIATE EVALUATION OF SAMPLE 

COMPOSITIONS 



THREE KILOGRAM MIXER WITH TEMPERATlJRE CONTROL 
JACKET USED FOR INTERMEDIATE EVALUATION OF SAMPLE w COMPOSITIONS 



PICTURE 2 
5 GALLON REACTOR 



PROPELLANT EXTRUSION PRESS 



3" SOLVENTLESS EXTRUSION PRESS 



PORTABLE ENERGETIC DRYING OVEN 



OVEN 
PROPELLANT AND PROPELLANT INGREDIENT DRYING 

w 



DENISON HYDRAULIC MULTIPRESS 
USED FOR EXTRUSION OF PROPELLANT MIXES 



VERTICAL MIXER WITH TEMPERATURE CONTROL JACKET 

w USED FOR PREPARATION OF PROPELLANT. PROPELLANT 
BINDERS AND GEL COMPOSITION SAMPLES 



BRAMLEY VERTICAL MDLER WITH TEMPERATURE CONTROL 

w JACKET USED FOR PREPARATION OF PROPELLANT, 
PROPELLANT BINDERS AND GEL COMPOSITION SAMPLES 



McKIERNAN-TERRY CUTTER 
PROPELLANT GRAIN CUTTER 



COATING BARREL 
PROPELLANT COATING AND GLAZING 



COATING BARREL 
PROPELLANT COATING AND GLAZING 



BATCH STILL REACTOR FOR PRODUCTION OF BALL 
PROPELLANT fw 



CONTROL PANEL WITH FEED TANKS FOR BATCH STILL 
REACTOR 



HOT PLATE PRESS 





PULVERIZOR 
GRINDING OF OXIDIZERS FOR IGNITOR COMPOSITIONS 





FLAMMABLE STORAGE AREA 

WV 
BULK FLAMMABLE LIOUIDS ARE STORED ON SPILL 

CONTAINMENT PALLETS 



JAR MILL 



VACUUM PAN USED FOR THE DRYING OF NITROMINES SUCH 

w AS RDX AND HMX 



SWECO SEPERATOR SCREENING OPERATIONS 



FnTE GALLON MIXER. ELECTRIC MOTOR DRIVEN, 
TEMPERATURE CONTROLLED JACKET, WITH AIR PRESSURE w SPILL CAPABILITY 



20 GALLON MIXER. ELECTRIC MOTOR DRIVEN, 
TEMPERATURE CONTROLLED JACKET. WITH AIR PRESSURE 

SPILL CAPABILITY 



50 GALLON MRYER. HYDRAULIC DRIVEN. TEMPERATURE 

w CONTROLLED JACKET. WITH HYDRAULIC SPILL CAPABILITY 



IIEATERlCHILLER - EOUIPMENT PROVIDING TEMPERATURE 

)rllY CONDITIONED WATER TO THE FIVE. TWENTY AND FIF'TY 
GALLON MIXERS 



FOUR INCH HYDRAULIC EXTRUSION PRESS USED FOR THE 

V 
BLOCKING AND EXTRUDING OF PROPELLANT MIXES. TOTAL - 
ALL HYDRAULIC PRESSES HAVE BEEN REFURBISHED IN THE 

PAST TWO YEARS. 



FOUR INCH HYDRAULIC EXTRUSION PRESS USED FOR THE 

Slu 
BLOCKING AND EXTRUDING OF PROPELLANT MIXES. TOTAL 

OF FOUR OF THIS TYPE PRESS IN THE AREA. (FOOTNOTE) 
ALL HYDRAULIC PRESSES HAVE BEEN REmTRBISHED IN THE 

PAST TWO YEARS. 



FAROUAR 4" HEATED EXTRUSION PRESS 



MCKIERNAN TERRY CUTTER USED FOR THE CUTTING OF 

"111 
PROPELLANT STRANDS IN SPECIFIC LENGTHS 



SEMI-AUTOMATIC PROPELLANT STRAND CUTTER 



COATING BARREL 
GRAPHITE COATING OF PROELLANTS 



BUILDING 1420 - NEW 300 LB FRANGIBLE MACHINE 



ENGINELATHE 



LATHE USED IN THE MACHINE OF PROPELLANT GRAIN 
SAMPLES w 



DIFFERENTIAL SPEED ROLL MILL 
SOLVENTLESS PROPELLANT FORMULATION 



]ROLL MILL 
THERE ARE SEVERAL DIFFERENTIAL AND EVEN SPEED ROLL 

MILLS 



CONTROL PANEL FOR CONTINUOUS EXTRUDER 





CONTINUOUS EXTRUDER 

w 3 s o L m  FEEDERS. 3 LIOUID FEEDERS AND 4 ZONE HEATING 
OF MIXINGIEXTRUSION CHAMBER 



METAL DETECTORBEPARATOR USED TO SCREEN 
INGREDIENTS (INCLUDING NITRAMINES) FOR USE IN THE 

CONTINUOUS EXTRUDER 



UTOMATIC CUTTER FOR USE WITH CONTINUOUS 
EXTRUDER 



VISCOMETER ROTARY 
SYNCHRO-ELECTRIC 



D. HAZARDS AND SENSITIVITY CAPABILITY 





E g) 
*- .- 
at? 3 a 
2 a 
a22 
(13 cd 

8 8 
E e 3 

a, 
~ : g  
8 a -a 
$7 8.2 
rl Y 
a) * -s 
2 E c  0 9 0  

r l  0 











NON-ELECTRIC DETONATOR & PRIMER TESTING 
SYSTEMS 

ENERGETIC MATERIAL SENSITIVITY & HAZARD ANALYSIS 
FACILITY 
This apparatus consists of a barricaded mechanism for providing accurate 

energy inputs to the firing pin of a stab or percussion activated explosive 
initiators. This is accomplished by dropping accurately located precision 
steel balls onto the firing pin from controlled heights. An electronically 
controlled pneumatic positioner provides precise and rapid setting of the 
desired height. Safety interlocks and an exhaust system are provided for 
operator protection. Computer control is being implemented. 







ENVIRONMENTAL CONDITIONING CHAMBERS 

ENERGETIC MATERIAL SENSITIVITY & HAZARD-SNALYSIS 
FACILITY 
A cold box and various electric ovens provide a capability to condition 

explosive test items to extremes of tempreature prior to testing. Such 
testing is essential in assuring munition reliability when subjected to 
various shipping and use conditions. 





ELECTRIC DETONATOR & PRIMER TESTING 
SYSTEMS 

ENERGETIC MATERIAL SENSITIVITY & HAZARD ANALYSIS 
FACILITY 
This apparatus is comprised of a firing console which contains electronic 

equipment for providing precise, controlled electrical pulses to fire 
electrically initiated explosive devices. It also has equipment for r 
measuring electrical resistance and functioning time. A firing chamber 
with safety interlocks and exhaust is located in a screen-room next to the 
console and can accommodate charge up to 10 grams of explosive. 











Set-Back Simulator Apparatus 

BUILDING 282 
- High set-back forces encountered in gun firings are a well known cause of 

prematurelin gun explosions. To facilitate investigations into the 
mechanisms involved and how to preclude this hazard, this apparatus 
enables set-back conditions to be simulated in the laboratory. This avoids 
the necessity for very costly and time consuming gun firings and also 
allows more precise instrumentation of the event. Explosive capacity is 20 
grams. 











Machining Equipment (Lathe, Drill Press, Band Saw, Power 
Sander, Bench Grinder) 

BUILDING 282 
- Rapid fabrication, rejuvenation and refinishing of test fixtures and parts is 

often required during explosive testing. Having this machinery facilitates 
continuous, unintempted firing of explosive tests. 





EXPLOSION TEMPERATURE APPARATUS 

- This method is used for determining the minimum temperature at which 
an energetic material will ignite or explode. The explosion temperature 
for the 5-second time to explosion is incorporated into the Hazardous 
Component Safety Data Sheet for the energetic material. 





BAM FRICTION MACHINE 

BUILDING 178 
- The sensitiveness of solid(inc1uding paste-like and gel type) substances to 

friction is tested by the BAM Friction Apparatus. The method yeilds 
quantitative results in the form of limiting loads, which can be used as one 
of the criteria in a test series for determining the hazard classification of 
that material for transport following United Nations guidlines. 















ERL, TYPE 12 IMPACT TEST 

1 

BUILDING 178 
- This test is used to determine the sensitivity of an explosive to impact. 

Thetest results are incorporated into the Hazardous Component Safety 
Data Sheet forthe energetic material. The test results may also be used in 
R&D studies todetermine how impact sensitive a material is relative to 
other materials. 





ELECTROSTATIC SENSITIVITY TEST 

BUILDING 178 .--a - 

- This test is used to determine the sensitivity of an explosive to 
electrostatic discharge. The test results are incorporated into the 
Hazardous Component Safety Data Sheet for the energetic material. This 
test is also used in determining the Interim and Final Hazard Classification 
of an energetic material. 





ABL FRICTION MACHINE 

BUILDING 178 
- This test determines the sensitiveness of substances to frictional stimuli. 

The method yeilds quantitative results in the form of limiting loads, which 
can be used as one of the criteria in a test series for determining the hazard 
classification of that material for transport following United Nations 
guidlines. 



















Milling Machine 

BUILDING 225 
- Explosion proof Accramill Milling machine 
- Utilized for contact and remote milling operations. 
- Equipped with digital readout, power drive, and hazardous waste 

recovery sys terns. 





Monarch Lathe 

BUILDING 225 a-4.. :- 

- Utilized for contact or remote machining of cast or pressed energetic 
materials. 

- Explosion proof with 28" swing lathe and taper attachment. 
- Equipped with vaccum chuck, overhead hoist, coolant recovery, and 

camera systems. 









Optical Comparator 

- Utilized to define complex angles and measurements for machining 
oprations for energetic materials. 

- Explosion Proof. 











GUN PROPULSION/CHARGE DESIGN CAPABILITY 









PICTURE 1 
1-114 TON HYDRAULIC PRESS 

PROPELLANT CONSOLIDATION FOR CASELESS AMMUNITION 



HYDRAULIC PRESS 
PRODUCTION OF CASELESS PRIMERS 



CENTERLESS GRINDER 
MACHINING OF CASELESS AMMUNITION 



JEWLER'S LATHE 
MACHINING OF CASELESS AMMUNITION 



50 TON HYDRAULIC PRESS 
PROPELLANT CONSOLIDATION 



OVEN FOR DRYING OF IN-PROCESS PROPELLANT AND 
EXPLOSIVES 



VACUUM OVEN FOR DRYING OF IN-PROCESS PROPELLANT 
AND EXPLOSIVES 





Control Room With Firing Control Panel, ETC 
Control Panel, Flash X-Ray Control Panel, 

And Data Acquisition Systems 



Highly Instrumented 20mm 
Electrothermal Chemical (ETC) Gun 



Liquid Propellant 30mm Regenerative 
Gun Test Bay(Under Development) 



Solid Gun Propellants Shock Reactivity 
Test Showing Fiber Optic Probes 



Solid Gun Propellants Critical Diameter Test 
Showing Fiber Optic Probes 



Shaped Charge Jet Impact On Gun Propellant 
Test Fixture Showing Fiber Optic Probes 



Computer Controlled Environmental 
Conditioning Chambers 



155mm Cargo Ejection Spin Test Fixture 



Up To 155mm Components(ie. Base Bleed, Rocket 
Motor, and Ogive) High RPM(18,OOO) Spin Test Fixture 

(Shown Without Components' Adapter) 



Interior Ballistic Simulator(lBS) With 
Five 1 55mm Unicharge Increments 

* 
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PROPELLANT SURVEILLANCE CAPABILITY 



CAPILLARY GAS CHROMATOGRAPHY 

PROPELLANT SURVEILLANCE FACILITY 
- Propellant safe storage and handling condition is assessed by determining 

the total volatile and moisture content using this instrumentation. 
- Nitroglycerin content can be measured in order to assess ballistic changes 

with age 





HIGH PERFORMANCE LIQUID CHROMATOGRAPHY 

PROPELLANT SURVEILLANCE FACILITY 
- A network of high performance liquid chromatographs support the 

assessment of all the Army's propellant assets for their safe storage and 
handling condition. 

- These chromatographs use automated injectors and sophisticated software 
that allows hundreds of samples to be run concurrently. 

- The laboratory routinely performs up to 10,000 tests annually. 











I. DEMILITARIZATION 
il(llr 



EXPLOSIVE WASH OUT AND RECLAMATIONIPINK WATER TREATMENT FACILITY 

UNIQUE CONSTRUCTION 

SAFETY DISTANCES (INTERIOR AND EXTERIOR) 
HIGH EXPLOSIVE LIMIT 1000 LBS OF CLASS 1.1 EXPLOSIVE 
EPA PERMITTED 

UNIQUE EQUIPMENT 

PROJECTILE WASH OUT AND EXPLOSIVE RECLAMATION SYSTEM 
PINK WATER TREATMENT SYSTEM 

SETTLING TANKS 
PINK WATER COOLINGfFILTRATION SYSTEM (PICTURE 5) 
DIATOMACEOUS EARTH FILTERS (PICTURE 6) 
CARBON COLUMNS (PICTURE 7) 

PROGRAMS -. .* . 

RECOVERY OF EXPLOSIVES FROM MEDIUM AM> LARGE CALIBER PROJECTILES 
ON-LINE MONITORING SYSTEM FOR TREATED PINK WATER DISCHARGE 











ENVIRONMENTAL 



PICTURE 3 
WORKBENCHES IN BIOTECHNOLOGY LAB 



ROTARYEVAPORQTOR 



SPECTROPHOTOMETER 



WATERBATH 



CENTRIFUGE 



INCUBATOR 



ISOTHERMAL STERILIZER 



LAMINAR FLOW INOCULATION CHAMBER 



MULTIPURPOSE MICROSCOPE WITH CAMERA 



FT-IR MICROSCOPE 



INFRARED SPECTROPHOTOMETER 



PICTURE 4A 
THERMAL ANALYSIS SYSTEM 



PICTURE 4B 

INSTRUMENTATION FOR HIGH PERFORMANCE 
LIOUID CHROMATOGRAPHY 


