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E. L. Halman, Director
Division of Contracts
Office of Administration

STUDYOFCONTROL/COMMUNICATIO5SFORIE'SINCIDENTMANAGEMENTCENTER

IE is very anxious to initiate and obtain assistance in designing
command and comunication procedures for the IE Incident Management
Center. Enclosed is a (1) work statement for a study that will
provide such assistance and (2) a sole source justification for
using MITRE Corporation (of Reston Virginia) as the contractor.

:
. Based on conversations with MITRE, IE has budgeted $91,000 for

this study under B&R 30-19-06, FIN 81222. This memorandum ob-
ligates the fuMs for this study and certifies that such funds
are available under FY 1976 appropriation i 3160200.306. Please
initiate such a contract as soon as possible.

'

-

L. I. Cobb
Assistant to the Director
Office of Inspection and

Enforcement,

~ Enclosures:
1. Work Statement
2. Sole Source Justification - *

cc w/ enclosures: -

E. Volgenau, IE
H. D. Thornburg, IE
D. Thompson, IE
S. Bryan, IE
R. G Gilbert, IE ~

E. A. Greher, IE ~

R. Shumway, CON
J. Lincoln, CON
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WORI STATEMDIT

STUDY OF CONTROL AND COMMUNICATIONS REQUIRED FOR INCIDENT MANAGEMENT

The Office of Inspection and Enforcement (IE) has an interim Incident I

Management Center. This center focuses NRC's response to incidents.
In particular, it should co=nunicate the events in the field to NRC

|headquarters and direct additional NRC, Federal and other resources to
resolve the incident. l

*
1

The purposes of this study are to: |
.

- Define the control, and cc==unications alternatives associated with the
preparation for incidents

1

|

- Define the co= mand, control, and communications procedures for =anaging J

incidents
.

- Identify the authority and responsibility relationships within and between!
the NRC (with additional e=phasis on NRC regional offices), other Federal,

Agencies, state and local organizations, and licensees '

-
.

- Define the options for =anning and equipping the IE Incident Management '

Center

- Define the opticus for "nning and equipping the Regional Office's portion
of the IE Incident Manage =ent Center.

BACRGROUND

The NRC has responsibility for responding to, evaluating, and managing the
reaction to incidents and nuclear e=ergencies related to its licensees.

'

This responsibility also includes coordination with other Federal, state
and local agencies with concurrent or periphe:al responsibilities in
the event of an incident. NRC's role during incidents is described in~

NRC Manual Chapter 0502 and IE's Manual Chapter 1300. Recent experience
(for instance, the Browns Ferry fire) exemplifies the urgent need for
both pro =pt infor-.ation assessment and the proper cc==and and control
capabilities so as to facilitate NRC's response to incidents.

*
_:.

. It appears that additional capabilities emphasizing appropriate co=muni-
cations facilities are essential to effectively assess the nature of each
incident and to coordinate NRC's and, in partien1=r, IE's response. However

cit is not clear whether it is necessary or practir 21 to operate such '

incident mmge=ent/cc==unications facilities on a full-time basis or to
activate them only when an incident occurs. Full time operation of incident
manage =ent/co==unications facilities might speed response to incidents "

while permitting routine tracking of critical infor=ation. Instances of
such routine tracking include tracking SN!i shipments, =onitoring the

)i . .

..

h e-

he mp, y

i

-



_ _ _ _ _ _

.

*
'

.

-2- i

collection and dissemination of generic, safety related data. On the other
hand, full-ti=e operation might not be cost offective for performing any |
or all of the anticipated routine tasks or even for rapid and dedicated convd
sion to an incident-response mode. The incident-activated alternative might
be too slow in starting up and might be to infrequently used to justify the
cost of establishing and maintaining the center's equipment information baseJ
and procedures.

There are also policy questions. which may have to be discussed as a part of
this study. For instance, the question of control over ERDA resources
responding to NRC-responsible incidents; the need for NRC to have more
incident response equipment; and the need to define the extent of NRC's
responsibility to "=anage" a licensee incident. While the thrust of the
study concerns the coc=and'and control aspect, other issues may have to
be considered in order to scope incident response capabilities.

STUDY SCOPE

Identify authority / responsibility / coordination relationships within
!

NRC (including the Regional Offices); and between NRC and other Federal,
state and local agencies, and between all of these and NRC licensees.
Consider how these relat'ionships impact on required functions and
capabilities of an incident response / operations facility. l

,

1

Develop a range of credible scenarios with varying severity in terms |
of threats to public safety and health, threat to national security,
rapidity of incident developnent, and difficulty of determining actual
events.

.

Evaluate alternative ce==and, control and co==na % tions facilities
needed for the preparation for and management of incidents.

1

Consider and evaluate routine, operational uses of such facilities.--

Develop manning and equipment options for the information assessment
and the coc=and and control alternative proposed. Compare and contrast
the facility alternatives and recommend the most viable alternative or
alternatives. Provide the rational for the selection, including reasons

- why some alternatives were rejected. Provide background data about existing
camm=nd and control facilities in use by other Federal agencies which
have analogous missions.

Evaluate the need for facilities at the regional level and their potential
interfaces with the various headquarters options.
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TASKS

(1)
_ Identification of NRC Mission and Co=munication Ootions

'
'

Analyze and describe the authority and responsibility relationships
within NRC (including the Regional Offices) and NRC's relationships with
other Federal agencies, state and local organizations, and licensees..c.

Identify NRC missions, roles and functional requirements for incident
management as a function of several factors including:to incident =anagement, priority assigned
of autonomy), and kinds of incident of highest concern. extent of NRC responsibility (including degree

Prepare brief descriptions of existing and planned coesunication
capabilities between the NRC Headquarters, NRC Regions, licensees,
ERDA's Emergency Operation Center, ERDA Radiological Assistance Teams,
Department of Justice / FBI, White House, IRAP signatories, FederalPreparedness Center,
and other potentially involved organizations.the Depart =ent of Defense, state and local agenciesAssess the impact of these
relationships on the nature and operation af NRC incident responsecapabilities.

(2) Depiction of NRC Scenarios

Prepare and analyze scenarios of incidents by degree of impact on publichealth, public safety and national security. Incorporate into these
scenarios those credible levels and incidents'as defined in Manual* '

Chapter 1300. ~

(3)
- Determination of Alternative Funct'ional Recuirements

Based on the factors described in tasks (1) and (2), define a range of
functional require =ents for information handling to support decision
==Hng, decision execution, and cooperation with other agencies.
(4) Description and Assessment of Present Svstems and Processes.

Summarize the contents of existing NRC e=ergency plans, interagency
agree =ents, and ec and, control and coc=unications capabilities.
Evaluate the functional adequacy of present NRC arrange =ents in terms
of their ability to accomplish the alternative functional require =entsdeveloped in task (3) .
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(5) Exercise and Evaluation of Incident Management Capability

Identify " alternative levels" of incident management control capability
so as to exercise (and evaluate) the incident management capabilities

-

of NRC. Families of exercises should be described which vary in ter=s
of: incident severity, number of participants (within NRC headquarters
and elsewhere such as NRC Regional Offices, states, and licensee), and
their realistic possibility of occurrence. " Alternative ? evels" of
capability to support exercises should be defined including scenario
generation, exercise control, si=ulation of the environment, and monitoring
of the perfor=ance of NRC's incident canagement.

.

(6) Development of Concents of Ooeration

Identify and analyze alternative for (1) infor=ation collection and assessment
and (2) co==and and control concepts of operation. This should includeboth headquarters and regional responses to incidents. Consider the role
and effectiveness of incident =anagement capabilities to support routine
operations as-well as incident management activities. Address the inter-
faces between NRC headquarters and the regional offices, and between NRC
and other Washington area agencies. ,

(7) Develoocent of System Design Alternatives

Prepare system design alternatives to support the functional requirements
(Task (3)) and operational concepts (Task (6)) define above..

For each system design alternative describe the type of equipment
(connunications, infor=ation processing, and administrative) and the
manning required for the NRC headquarters and NRC regional cffice
incident management function. As appropriate, inco'rporate the use
of portable emergency radio systems, mobile commmad posts and
communication security devices.

In developing the system design alternat.1ves, describe and draw on
background data about existing coc=and and control facilities in
use by other federal agencies which have analogous missions.

'
. .

Compare the cost and capabilities of alternatives in terms of 'their
ability to successfully perform NRC's mission in the various scenarios.
Recom=end the concepts =ost capable of meeting 3RC's needs and duvelop
a time table to evaluate these in greater detail and to implement ,ecapabilities in a ti=e-phased manner.
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STUDY SCHEDULE A'!D OUTPUTS

r |

This study is to be completed within 4 to 6 tanths. During that period
the contractor will provide oral reports on progress towards completionof each of the tasks.,

Such oral reports are expected to be monthly innature.

It is expected that each task will result in a written report. As eachtask is completed, a draft version (5 copies) of the task report will be
submitted to IE for review and com=ent. Upon completion of all tasks
a final version of all task reports will be submitted to IE as the study

(10) copies. The study report will include Introduction, Summary,
report

and Conclusion sections. ,

The IE technical liaison for this study is the chief of its FieldOperation Support Branch.
Mt. Sam Bryan is presently serving as ActingChief of that Branch.

should be sent to Mr. Bryan.All draft task reports and the final study report

Monthly billings for effort expended on this study will be submitted by
the contractor to the NRC Controller. Each billing should cite the
following coded descriptors: B&R 30-19-06/ FIN 31222-6. The billings
should separtely identify costs related to (1) professional manpower
effort (in man =onths) (2) travel, (3) special expenses, and (4) adminis-
trative and overhead costs.

.
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SOLE SCURCE JUSTIFICATION

Use of Mitre Corporation on a Study of Control and Coc=unication forIncident Management
*

.

MITRE Corp. is being recot= ended as the sole source contractor on an IE
sponsored study of Control and Co==unications for Incident Management.This study is being funded under B&R 30-19-06, FIN 31222. The study is
expected to require the efforts of 3 or 4 professionals each providing

-

3 tc 4 months of effort. Conversations have been held with MIT?.E Corp.
personnel and they have esti=ated that they would request re=uneration of$91,000. "

.,

MITRE Corp. has been involved in designing and evaluating ec==and and control
centers in =any Federal Agencies. Their ce=petence in this area is virtuallyunsurpassed. Attach =ent #1 lists representative MITRE Corp. efforts in
cot::nand and control center design for the Depart ent of Defense, Arms Control
and Disarma=ent Agency, Environ = ental Protection Agency, Council on
Environmental Quality, Federal Aviation Ad=inistration, and The Washington :

D. C. Police Depart =ent.

MITRE Corp. also has strength in nuclear and energy progra=s. One indication
of this is their efforts on E.P.A.'s National Radiation Protection Program
as described in Attach =ent #1.

Attachment #2, 3, and 4 are the resumes of those individuals whom MITRE
expects to assign to this study. These individuals have obvious and
extensive experience in designing, evaluating, and i= proving control and; communication systems.
.
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ATTAClefENT #1
,

i
,

!

Department of Defense National Military Command System (NMCS) Engineering

Since 1964, MITRE has been providing system engineering and technical supporto the NMCS. Over the years, MITRE's technical support to the NMCS has
covered a wide range of activities related to 101CS operations including

,

requirements studies, co=munications system design and evaluation, computer
system analysis and design, computer system concept formulation, technical
monitoring of contractors, development of technical procedures, andoperational planning analysis.

Specific examples of this support are givenbelow.
,

'

Emergency Messate Automatic Transmission System (EMATS)

MITRE is supporting the Defense Co=munications Agency (DCA) and the Joint
Chief's of Staff (JCS) in upgrading the EMATS, which is the JCS dedicated
selected military subscribers. communications system for transmitting Emergency Action Messages (EAMs) to

Recent JCS requirements call for upgrading the existing EMATS to expedite the
military subscribers. composition, verification, and transmission of ".AMs to current plus additiona)
the design specifications for the improved EMATS.To satisfy these requirements, MITRE has prepared
for the upgrading and replacement of the exf sting EMATS control stationsThe design approach callscentral storage unit, and out-station terminal equipments. ,

EMATS will utilize a computerized terminal capable of automating a number
The i= proved

of the associated =essage preparation and commimbtions tasks.
..

Automatic Messare Processine Svstem(AMPS)
.

-

MITRE has provided system engineering efforts in support of DCA for thedevelopment of the AMPS.
AMPS consists of computer systems located in

,

the Pentagon and the alternate National Military Cotumand Center (IQiCC)
which provide for the automation of the message d::.stribution and communicatioE
center functions for the Secretary of Defense, the JCS, the NMCC, and theDefense Intelligency Agency.

.

Minimum Essential E=ercency Ccemunications Network (MEECN)

MEECN is the integration of the last resort emergency communications systeminto a single survivable communications capability
mission of National Com=and Authority decision to che appropriate forces.

to provide for the trans-

The MEECN System Engineer, supported by the MEECN System Office within DCA
is responsible for the necessary action to assure his capability. ,

MITRE activities .in support of the MEECN system Of fice have focused onRecent s

specifying and conducting tests designed to isola:a current communications
-. problems and to quantifying current system limitations. '

t
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WASHPAX SYSTEM

MITRE is currently assisting DCA in upgrading the Washington Area Secure
High Speed Facsimile System which connects national level military andcivilian decision-=akers.

Areas of assistance have been focused on total
system network operation, high capacity =edia (megabits), and terminalspecification.

Expanded National Militarv Co=='and Center (ENMCC)

MITRE has provided engineering planning for the enhance =ent of the NMCC
to provide a larger and more effective facility for the National CoccandAuthority.

.

,A_dv ne_ed Airborne Co==and Post (AABNCP)d

MITRE is providing technical assistance to the AABNCP Project Office of the
Command and Control Technical Center.

The center's responsibilities in AABNCP program include the technical and
managerial supervision of those ce=sunications required to interconnect the
AABNCP to the facilities of the Defense Co==unications System Mini =um
Essential Emergency Cc==unications Network and the NMCS.

MITRE is assisting in the development of trade-off analyses, i=ple=entation
guidance and subsystem specifications; the evaluation of proposals and
the review of ec=ponent, subsystem, and system designs as the AABNCP and
the NMCS/AA3NCP interface progra=s evolve from conception through design*'

and deve opment to imple=entation and test.

Assistant Secretarv of Defense for Intellicence

MITRE is providing systems research, and planning and technical support to -.
.

the Office of the Assistant Secretary of Defense for Intelligence (OASDI)
Analysis and planning studies are being performed to define and exanine .

ways in which warning and intelligence capabilitiea of the World Wide
Military Co= mand and Control System (%?.CCS) =ay be improved. Technical
support also is being provided in analyzing special technical problemsidentified by OASID.

The first study undertaken by MITRE for OASDI was concerned with the
definition and justification of those critical intelligence objectives
that need to be accomplished by the EY.CCS in order that national
defense policy might be successfully implemented.1 "

-
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ARMS CONTROL AND DISARMAMENT AGENCY (ACDA)
i

Crisis Control Study

The objective of this study was to determine the role that co=unication
facilities, procedures and policy could play in preventing, controlling and '
terminating crisis situations and local conflicts with emphasis on the
prevention of nuclear war. The. project focused on the use of telecomunicat
by the National Command Authority and ambassadorial level personnel.

The project included: (1) a review of past crises to determine the role
telecommunications did play or could have played in crisis, control;
(2) an analysis of potential crises; (3) an assessment of existing tele-

i

communication systems and telecomunication technology relative to their
applicability to crisis management and (4) the integration of the results
of these analyses into concepts for policies to improve crisis management '-
communications.

ENVIRONMENTAL PROTECTION AGENCY (EPA)
.

National Radiation Protection Proeram

A National Radiation Protection Program was developed as a joint effort
between the Office of Radiation Programs in the Environmental Protection
Agency and MITRE. Topics covered include; (a) health risk rationales,
(b) authority and jurisdiction, (c) standards, (d) governmental coordination,
(e) strategic approach, (f) areas of concern (18 problem areas), and(g) priority selection..

Air Quality Monitoring Network and Data Base

The objective of this project is to determine the o'ptimum configuration for
. Federal, regional, state, and local air monitoring networks and to provide,

a National Aerometric Data Bank for use by EPA. This project has
involved a number of efforts which have accumulated in the development of a'

concept ' for a " National Aerometric Data Information Service" currently being 'implemented. A central element in this service is the National Aero=etric'

Data Bank which was assembled and is operating on a ecmputer facility in
- -

the MITRE / Washington complex and at the EPA facility in the Rtsearch
Triangle Park, North Carolina.- '

l.

COUNCIL ON EN7IRONMENTAL QUALITT
|'

Monitorine the Environment of the Nation ,<

The objective of this study was to identify parameters for datarmining the
.

i .

.
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state of the nation's environment;
to monitor the environment; to develop a design concept for a system
the system. and to examine alternative configurations for

FEDERAL. AVIATION AGENCY

Since 1963, MITRE has provided comprehensive systems engineering support
to the Federal Aviation Agency:in the design and implementation of the
en route National Airspace System (NAS), a nationwide auto =ated air traffic
control system. MITRE responsibilities have included analysis of system
capacity and functional requirements; design of the overall system
configuration of radar, co==unications, computers, facilities, and procedures
development of detailed design requirements and perfor=ance specifications
for hardware elements and operational sof tware; assistance in RFP preparatiot
and proposal evaluation; systems engineering =onitoring and technical
direction of contractors during development; assistance in the testing
of subsyste=s and in systens integration testing and operational perfor=anceevaluation. MITRE has developed master i=plementation and test plans to
guide the installation and testing of NAS components throughout the country
and has established field sites for conducting system tests of the engineerir
model and the initial operational component of NAS.

WASHINGTON METROP0i.ITIAN POLICE DEPARTMENT (MFD)
Television Systems

MITRE developed a Master TV Development Plan for the Washington Metropolitan
.

Police Depart =ent. The project was initiated with an analysis ofMPD require =ents. A comparative analysis of candidate requirements was
performed to determine the effewiveness of television systems in the
four primary categories of MPD operations:

,

* - (1) police training operations,
(2) administrative / clerical operations,
(3) routine patrol and investigation operations, and
(4) coc=and level and emergency operations.

The final recoc= ended system was co= posed of several diverse subsystems.
Thess' included city-wide simplex and duplex microwave links, rborne
and mobile microwave links, baseband cable links, television origination
and distribution syste=s, and several special television surveillance systa=s
Much of the reco== ended system is a key portion of the police chief's centralCOemand post.

r

Beyond defining the requirements for optimizing the configuration for, and
designing the system, MITRE also provided detailed system specifications, =ada
cost esti=ates, defined =aintenance and support requirements, and provided
detailed i=plementation and procurement schedules.

(
.

9

===,w-, .

'e



. . . . . ,? . . . . . a. w
..v.-- .- - . ,. .

* ** **,*

. . y .'. , * a, .- .. .. .. . . .. ,
' * '.

nesims. ,,.

. . 4.v. ,,. .. ,.,
.

,

.

* . . . .. ,s... .

. . !. '. i ' < * -
*

.. . .. . .., . ,

* , , . DIARLES Ws: SANDERS- -

}
.-..

1L , , 1.r: - c
'

*

....
,

- ,
. .. *: ... .. ,. .

Mr.. Sanders is the Assocrate Dqpartment Head of the Resources,

Planni'iVD'cpartment and is currently ,mahaging and contributing to
severa,1.th:1ccommunication proj ects. ;,The present work includes the,

second phase of an economic and tecf nical . analysis relative to future-
t.

develop:f.cht and harmonization of. lihe Europ*can telecommunications not--

.

works. This work continues to .be .s,ponsolsed by the European Economic
-Community. The results are to bo used jointly by the EEC and the

Consortium of European Post and Tel.cco=mtInications (CEPT) Administr,ations
IMr. Sanders is also a member offt # group .wprking on a study for the4

Arms Control and Disarmament Ag'ency.- Thd- study is concerned with ,

comnnication among 11 cads of Staie* during a. crisis situation.
,;). .< - , ;.

'

PRIOR EXPERIENCE Y ~~ " . - -
|-

.' |
* ** *

. . e, .

Recently, he was a ec=ber of the Navy Strategic Systems Study |
Group (SSSG) and was concerned with com=nnd and control comunications
for advanced strategic weapon systems.' The SSSG was sponsored by the
Naval Sdtface Weapons Laborntory: to develop concepts for new surface
and submerged weapon systems for the 198S-1990 time frame. ,

1.,
*

'

In.1974 he completed the first phasc of an economic study of the
development of European Telecommunication Systems involving economics
of scalo, integration and standardization. 'ntis project was sponsored
by the European Economic Community. -.

:

Also in 1974 Mr. Sanders was. Project Leader of the Study of
Pronch Telecommunications for a Decentralized France of the year 2000.

- The proj ect was concerned with al,1 aspc' cts of telephone, data and - |

,
television services and system deyelopment. ),,

During 1973 he was a member df the team concerned with the develop q
4 .

i
'

ment of concepts for the. operational test and evaluation of the AEGIS
Weapon System for the Navy.-

In 1972 he was the Project Leader for several tasks concerned With )-

secure voice communications. The work included the requirements 1
. analysis and system design for a special securo voice system for a |

classified facility. In addition he was the Project Leador of the i

Nationn1 Secure Voice Communications System Study which was donc for l

the Office of the Assistant Secretary of Defense for Tc1ccommunicationsd*

The project was concerned with requirc=ents analysis and conceptual '

.

designs for a national level secure voice communication systen for the
'

1975-1985 period. ;*
. .
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Since 1967 he has been the Project Leader of s eral cicetronicintelligence system analysis efforts. "I~no projects have been concerned
with the analysis, d= sign optini:ation. and evaluation of collection and
signal processing systems. Trado-off istudies of the capabilities of
receiving systems, signal processors a.nd computer control have been a
major part of this work.

q t.
.

Between 1963 and 1967 he was the head of the Communications.

Analysis Subdopartment which was concerned with the analysis and design
of coccunication networks for the National Military Command System.,

He contributed to the analysis and design of digital and voice com-
munication systems, as well as tho analysis of defense satellite com-
munication systems. The cephasis was on communications between computee
systems and betwcon computers and terminal devices.

,
.

., .

Botween 1960 and 1963 he contributed to the design of post-attack
command and control systems for the Strategic Air Command and designed
airborn.c communication networks and bomber strike reporting systems. -

The emphasis of the work was on survivable communications systems
including satellite systems.

Between 1957 and 1960 he worked on the SAGE Air Defense System
where he was responsibic for the test and checkout of the BO.V. ARC missile
launch control, equip =cnt and the interface of the BOMARC system with.

the, SAGE Direction Centers. 11 0 also contributed to the analysis of
the registration of radar targets in the processing of simultaneous !

,

tracking by several radars.

EDUCATION - *
,

.
Creighton University, B.S., Matheimatics,1957.

.

George Washington U iversity, Mas'ter of Engineering Administration,
1967. - .

;-

MIT, Additienal graduate work was done in the Electrical Engineerin
Department wit n the emphasis on Statistical Con.munication Theory.

PROFESSIONkL SOCIETIES .

.

Institute of Electrical and Electronic Engineers.
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,The 11TRE Corporation',.Jttly 1963% present.
. .

. .. ..

) day,1972 to present--Associate Technical Director, National.-

Command and Control Systems. Division. . Responsible, on an associate
basis, for "overall direction of thc . Division's system engineering and
analysis activities with prime emphasis on tl ose related to Worldwida
Military Command and Control System and to National Military Commk

. System developments. Also cohcer.ned with support to intelli;:ence
community customers, including special studies for the Office of the-

,

Assistant ~ Secretary of Defense,:, Intelligence, and computer networking
developments. ,-,

,

.. ~. ..

- October 1969 to April 197[- Dc'p'artment Head, National Systemd
'

Analysis Department. D6partment of 40 to 50 professional staff
concerned with planning, analysts and. engineering support to DCA
for development of tho, NMCS. Departm' cut commenced planning for
overall design of futstre'NNiCS, as well as doing detailed system-

engineering (both hardware and software) for critic's1 NMCS subsystem
'

Department initiated MITRE support to the Minimum Essential
Emergency Communications Syst~ ems Offic.e with emphasis on developi:
a comprehensive test and evaluation program. I

| 'dctober 1968 to Septembet 1969. - Department Head, Systems.

Engineering Department. Headed a small staff of professionals doing
special studies for the Joint Systems Integration Planning Staff (JSIPSD*

Performed studies evaluating the potential development and deploymes-

of indications and warning systems as part of the overall continental-
aerospace ' warning defense structure. . .

~*

|

January 1966 to September 1969 - Department Head, Space
Mission Control Systems Department, and Director, Houston office.

( Initiated Houston office support to NASA with the engineering develope
.

%.
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of the Mission Control Center for late. Apollo and post Apollo miazionc
The department, consisting of appro..l.mately 20 professional staff,-

conducted donign reviews of the Mission Control Center systemo used
to control manned spaceflight m*.ccions. Also assisted NASA withf
system planning for the Apollo Lunar Surface Experiments program a
futuro Apollo and manned orbiting laboratory missions.

. .
. 4*

,

July 1963 to December 1965 - Associate Department Head,- -

Command Systems Department.
,, ,

.Deps~rtment consisted of 30 to 40 prs
foncional staff involved with the development, impicmentation, system

,

test and evaluation of the command control system for the NORAD .

Cheyenne mountain complex.. Specifichily concerned with planning,
condu'ct and ovaluation of the large' scale cystem tests (Category 2) j
immediately proceeding turnover of the ayatem to the Air Force on'it'
initini operational capabilit,f (IOC) date. .Also assisted in developing |
plans for the operational system tests (Category 3) which immediatelf.

followed IOC. '

.
, ,

. . :
'

May 1961 to June 1963 - Instituts of Naval Studies, Staff Memhp
and Project Leader. Participated in a' major review (along with repr.

sentatives from many Sorvico Agenciep and: contractors) of Navy
command and control systems. Headed a six-man study of the use,oS
nucicar weapons in anti aubmarine warfare. -

January 1959 to May 1961 - The MITRE Corporation, Sub- .

department Head and Site Leader at M6ntgomery, Alabama office.
At the Montgomery site the MITRE Corporation managed a system
engineering group consisfing of approximately five engineering firms
concerned dith the development of the semi-automatic ground enviros
ment (SAGE) cystem. Managed groups concerned with the installatio|-

''
and test of the frequency diversity rada rs in ther Montgomery SAGE

Air Defense, sector and with planning, conducting and evaluating SAGq, ~

syst'em tests including live firings of Bomarc-B missiles. Managed i
lsmall group of professional staff concerned withmanitoring and evah-

tion of IEC and SDC development of software for the SAC Command
'

Control System. ,,

March 1956 to December 1958 - MIT, Lincoln Laboratory,
.

,

Staff Member. Analyzed data storage requirements for SAGE sof' :
systems. Planned, designed, participated in and evaluated syste -
development tests using the experimental MIT SAGE sector.

.
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. . . . . . . . . . . .:- ... ... .
. . . ,,'.Dru' ... . . . . -. ..

.!! Command and Control Systems Division;. The division provides
:.

'

. . ! . : systems. engineering and othu r s cie~nti{ic:and' technical' support to ., ' :; t i
'i~

.

. . ': : defense and civil agencius. . Its sponsorat include tho. Defense . Cij ;,U.s- ' Communications Agoney, the Defenss Special. Projects Agency.': Safeg*uard ' Systems Command' 'the.Dopr.rtment of Transportation, ; th*c |.-
-

:
,

'ti;. i Treasury Departmont,
I','' . ! De'partment; the AdvancodiBa,11tatic: Missile Defen'se Agency. . thethe: Washingtorni D. 'C. ,, Metropolitan Pottce,:; . ;|q,
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.:: gi'.> Air Force: System's Command, :and thc[Advanc'ed.Research. Project 64 !I
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:.: :- 1962 w1971: The MITRE Coroc.
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ration-
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. . . . 'Yondorf
. ,. .

. . . , ... .....
sociate Te. h. ic. . 's earlie. r. ass.ignme|nts as'D. ep.a,rtment . Head and: i;,*; ;

.

... .

...

' . X s. . .
'-

i
.. . .cn al Director have. . .

i. -

if . 4i'implomontation of a five-yead plari for tihe improvemincluded the development.and .
'

...'.o. . . -
, .

ent and' automa i . '
'

ij:. ;Mtion of JCS strategic-mobilltf planning j responsibility for require:-
.:: 4 S.i.nents analysis: o.f the Nati~onal Militarv. ! Command.. System, research:W

j';. ; ~. (....

. m. .i.n.c.risis managemon' t, and' the desig>n.of n
u.. ,': im. odels. . In 1967 Dr.. Yondorf was projid:. uclear exchange eim. ulation; '.:.,a
,. ._.e

,.
. t leader of a special tactical'i:.

.

, i. t.twarning and' attack assessment'.'sy. stem:studydo-- the Defense!Communli:-

:.M;: .$ations. Agency. a ,,, tj h.$m$'d N N.@h . .c $ 21.% 1 @i t MM ;y H.:; %w. .% i. ...'. i ..u.i:,. s . D. 4. :.i ; ; t. it. p r .1. m . i : 8 M ;- ' r m . , . ! !. w. . . ,H. ! . .
.. .o . ,;i. :. .. .. ** - ;t. il
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I.|i' at-the I.ab' oratories.for Applied Scienc~ es of the University of ~ Chicago,4 h . [where he was. engaged in strategic studies :and the analysis of limitedn.-
t
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