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THE JOINT CHIEFS OF STAFF
WASHINGTON, D.C. 20301

Lo

MEMWORAMDUM FCR 1HE SECRETARY OF DEFENGE
Subject: Requirements for Space Survaillance (U)
| . Refeyence is made to:
A, A memoraadurn by (he Director »f Dafenvy Rescarch and

Engineering, dated 18 darch 1961, aubject: "Cperatiosal Contrel
of the Hpace Deteclion and I racking System (¥ 2108 18}, 7 which

requestad that JINCNORAD/JCINCONAD sabmat presend sad fubar o P
uaer regquirements to the Secretary of Dafunse, ihyougi the Joeint ~J
Chiefs of Stalf, for review aand approval, T~

e JCS)L -415-81, dated 19 June 1961, subject: 'Heguirena: ts
for Space Uetection and Tracking Systesn - buproved (SPADATE- [ 5)
{u). "

4o CINCNORALD convoned a world-wide usars' coniereace, 17 - 5
November 1964, for the purpose of compiling uvser needs and updatin |
the reguirements for a space detection and trackiug system previows y
aubmitted through the Joint Chiels of Staff, roferencas L b, above, A
a rasult of the conference, CINCNCRAD has campiled and gubrmitiad
te the Joint Chiefs of Staff, NUORAD qualitative requirement for a sy ce
detection and tracking systern (NOR-2-63), togather with 2 cormpuat m of
user rogquiremonts for ouipat data.

3. The CINCNCGRAD stetement of qualitative requirement (MOE 2 05)
and the compilation of user requirements for GFATA LS tformation
(LHppendices A and B bherevo) are forwarded in order that the Detectiom
end tracking of Satellites Ad Hoo Working Group roight consider tho o &
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prior to final review, The Joint Chiefs of Staff withhold judgzinent of
the specific requiremoents pending the resuite of a thorough analysis,
Upon completion of this analysis, prior to 1 Apzil 1945, the Joint
Chiefs of Staff will furnish their views regarding these speqific
requirements for an improved space detection and tracking sysierc
aud will recommond an asmgnmeﬁ& of davalopmenta!l responsibility.

For the Joeint Chiafe of Stafi;
SIGNED
L. 1. KIEN

Rear Acdmiral, USN
Deputy Director, Joint Staff

Attachmaents

“
&
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APPENDIX A

(U) NORAD QUALITATIVE REQUIREMENT
FOR A

SPACE DETECTION AND TRACKING SYSTEM

(NQR 2-65)
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SECURITY

1. This document is classified SECRET in accordanc:ce
with paragraph 2-4, AFR 205-1, and CAP 425. It will be
transported, stored, safeguarded, and accounted for as
directed by AFR 205-1, AR 380-5, OPNAV Instruction 35510.1B,
CAP 425, CAO 255-1, and CBCN 51-1.

2. This document is classified SECRET since it discusses
space detection and traqkigg deficiencies and states require-
ments to correct these deficiencies which affect the national
defense of the United States within the meaning of the
Espionage Laws, Title 18, USC, Sections 793 and 794. Tae
transmission or revelation of its contents in any manner to an
unauthorized person is prohibited by law.

3. This document contains information affecting the
national defence of Canada. The improper or unauthorizead
disclosure of this information is an offense under the
Official Secrets Act.

4. Recipients of this document will afford it anc its
various parts a degree of classification and protection
equivalent to that required by the originator.

5. Permission is granted to reproduce this document
in whole or in part provided appropriate churity measu res
are observed.

6. Destruction of this documenit will be accomplicshed in

accordance with pertinent Service regulations and instructions.

2 App:ndix A
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NQR 2-65
HEADQUARTERS NORTH AMERICAN AR DEFENSE CORMAND
Ent Air Force Base, Colorado

(U) NORAD QUALITATIVE REQUIREMENT FOR A
SPACE DETECTION AND TRACKING SYSTEM

1, (S) FOREWORD

A. The long title of this document is NORAD Qual: tative
Requirement for a Space Detection and Tracking System (IPADATS).

B. The short title of this document is NQR 2-65.

C. This NQR has Beéﬁ‘prepared in support of NORAL
Objectives Plan 1966-1975 (NADOP 66-75).

D. This NQR supersedes NORAD documcnt "Requirements for
Space Detection and Tracking System - Improved (SPADATS IMP)
(U)," dated 7 April 1961, submitted to JCS on 20 April 961,

E. The Space Detection and Tracking System utilies all
available sensor information which can contribute to spice
defense and supports Unified, Specified and other Comma ds,
scientific endeavors and national operations in space a:
required. This system includes sensors, communications
electronic data processing equipments and facilities ha 'ing
roles in space observations.

F. Terminology. This terminology is defined for use

in this NQR only.
1. Circuit, First - The orbit of a space object
from point of injection into orbit until its return to “he

point of injection in that orbital plane.

3 Appendl: A
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2. Cooperating Sensors - Those sensors which are not
under the operational control of CINCNORAD, but which provide
data to SPADATS, usually on a non-interference basis. 5Special
agreements which specify the degree and method of cooperation
are made by NORAD (or by component commands at NORAD direction)
with the organizations which operate the sensors,

3. Detection - The determination that a spaca object
exists in space.

4, Jdentification - The determination of the national
ownership and the pbint_otuprigin 0of a detected space ohject.

5. Mission Assessment - The determination of the
specific function(s) that a foreign spacecraft is performing
or is capable of performing.

6. Mission Assessment (Quick Look) - That preliminary
mission assessment which is berformed in the early phases of
the space object's flight, usually on the basis of partial or
incomplete information.

7. Negation - The act of conducting appropricte de-
fensive measures to nullify the threat posed by a foreign
satellite. Negation is a general term which includes ail
actions taken which would preclude a spacecraft from success-
fully accomplishing its designated mission. This includes
kill, disruption of key subsystems of the spacecraft, passive
measures to deny specific information to reconnaissance
spacecraft, ete.

8. Spacecraft - A space object, either manned or un-
manned, which is placed into orbit to perform a specific mission;

frequently called a satellite or paylcoad.

Apyendix A
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9. Space Object - Any man-made ol ject which is in
space, including spacecraft, decoys, expended boosters, and
debris.

IX1. (S) STATEMENT OF REQUIREMENT

A. NORAD requires an early detection, tracking and
orbit determination capability on all space objects. This
requirement includes appropriate data processing to permi
identifying space objects, determining thei: mission, and
supporting the spacoﬂoperatgons of the U.3. and its allies.
A capability to discharge this requirement is basic to tha
production of information required for:

1. The support of measures to negate the space - raft
mission. :

2. Other military commands to take appropriate
measures to protect their forces from the threat posed by
foreign spacecraft.

3. Supporting National space operations.

4, Providing data essential to the evaluation »f
foreign space programs and capabilities.

5. Providing data to support scientific resear:h.

B. In addition to supporting the NORAD space defense
objectives established in NADOP 66-75, 1 October 1964, this
NQR supports the CONAD space defense mission as assigned in
JC8 SM 1400-63, 20 November 1963, Subject: Unified Commead
Plan,

C. This requirement is established to counter the threat

postulated in the current NORAD Intelligence for Planning (NORIP).

3 Append'x A
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The present system must be improved to provide timely de ection
and warning and to provide sufficiently accurate data fox
mission assessment and weapon support.

III. (U) MISSION. The mission of the NORAD Space Deteciion
and Tracking System is to detect, track and identify all man-
made objects in space in order to support the NORAD/CONAI COC
by providing the infofmation basic to CINCNORAD/CINCONAD
decisions in space operations and to support the requirenents
of other users.

IV. (S) SYSTEM DESCRIPTION

AL General
1. Present

a. .The current NORAD SPADAT system utilizes the
USAF SPACETRACK, USN SPASUR, and RCAF Satellite Tracking Jnit
systems, and cooperating sensors such as selected sensors of
the National Test Ranges and NASA,

b. The information gathered by SPADATS sen:ors
is forwarded to the NORAD SPADATS Center through which CI {CNORAD
exercises operational control of the system.

c. The SPADATS Center, an integral part of the
NORAD COC, forwards orbital elements and other significan
information on space objects to other user agencies as roquired.

d. The SPADATS Center is the NORAD control agency
which tasks the component systems for specific data and sorves
as the focal point for all NORAD space sensor operations.

2. Future Space Defense Center (SDC)

a.

& Appendi.: A
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of the NORAD COC the NORAD Space Detection and Trackinz system
will support the functions of the Space Defense Center (SDC)
and the SPADATS Center will become an element of the EDC.

b. Operational control of the system will be
exercised by CINCNORAD through the 8DC. The service components
and cooperating agencies will be tasked tor sensor dat:. (ov
sensors tasked directly in an emergency) in response to CINC-

NORAD and user requirements.

B. Basic Considexrations.

1, NORAD recognizes that the ~iph cost of sojace

sensor systems, the long lead time associated with the x
development, and the present lack of agrecement on defiition

of the threat have a great influence on developmental decisions
as well as on operational planning. NORAD requiremen s Tor
improvements have been time-phased to mecl an increasi g
threat and to minimize the impact of capital expenditu-es on

any one fiscal period.

2. Near term improvements (by [966) to the resent
sensor system must correct the major exisiing deficien:ies in
coverage and sensor capabilities. A detection capabil ty must
be provided for all Soviet space vehicles launched fron presently
known sites. System saturation level must be raised t, cope with
an increasing number of space objects. [hese capabili .ies

must be primarily oriented toward detecting and keepin: track

andix A

-

Ap




Reproduced from the Unclassilied / Declassificd Holdings of the National Archives

DEC LASSIFIED
i Authority NW Z%\?IS

of space objects in earth orbit with 0% 1o neatr-polar orbit
inclinations.

3. Later improvements (1966-1970) must expand the
system coverage to include: ITaunches from countries other
than the USSR; orbital paths of any inclination; great .y in-
creased altitudes; and the ability to cope with maneuvering
spacecraft. Appropriate elements of the system must be designed
to support active space detlense systems of the future.

C. System Qualitative Requirements

1. Automatic data processing centers and a retwork
of sensing devices with appropriate automntic data processing
equipments located in the proper geographical locations are
required to detect and track all space obiects and to cetermine
the mission of all spacecraft prior to the completion of the
first circuit or prior to first pass over a Unified or Specified
Command's area of responsibility, whichev.r comes fivst. The
specifications listed below apply.

a. Altitude Coverage - to the following altitudes:

(1) To permit ecngagement of hostile space-
craft by envisioned weapon systems:
By 1966 ~ 2,600 NM

1966-1970 - 20,000 NM

I

Post 1970 Greater than 20, 000 NM

(2) To provide accurate tracking dat. on
highly elliptical orbits as well as neav-circular orbit:o,
This tracking coverage should extend to the maximum alt: tude
within the state of the art of ground, air and space-ba:ced
sensor technology.

Appe :dix A
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d. OCutalor Accuracy - Bascd on time of arrival

at a calculated point in the orbit plane is:

Present 15 See
1286-1870 + 3 Sec
Post 1970 = I Bee

e. Weapoens Support - Support weapon systems and

other special projects with 3 sigma accuracies on the order

~

of + 1.0 NM along track and of + 0.5 NM cross track and

radially through the post-1970 time period.

£, Reactioa Time - Determine orbital elements

of selected spacecrafl with the accuracy indicated 1in paragraph
IV ¢ 1 e, above, for weapons employment within the following

time periods:

By 1967 4 hours
1868%-1670 Less than 4 hours
Post 1970 Minimum required for

weapons support
g Qgggg_ﬁggq}gﬁ{gg - The space object populatio

environment with which ithe system must cope within specified
accuracies is 5,000 by 19Tbt System proposals to satisiy NORAD
requirements must have a growth capability inherent to their
design. Growth potential should be suftficient to allow as many
as 10,000 space objecls.

2. The Space Detection and Tracking System must:

a. Provide accurate predictions of spacecraft

positions to produce targeting data for intercept operations

Appendix A
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and selected observations subsequent to spacecraft intercept
actions to assess the resuits.

b. Provide ephemeris data and acquisition in-
formation on lunar and deep space vehicles.

¢. Provide decay and re-entry prediction in-
formation.

d. Provide earliest warning of and information
concerning deorbiting spacecraft to weapons complexes and to
other users as appropriate.

e. Determine orbit changes within one period
after occurrence,

f. Include devices or techniques to permit
reliable operation when subjected to enemy countermeasures.

g. Contain the means for exercising the system
to ascertain its effecltiveness, for training personnel an¢ for
calibration whiie concurrently conducting normal operations.

h. Interact with Ffuture launch detection and
other warning systems to insure maximum use of all available
information for sensor and.system alert.

i. Possess the ability to process and transmit
data within the system in sufficient time to enable sensors
to be fully utilized to acguire data on space objects.

J. Exploit the capability of sensors or facili-
ties assouclated with ballistic missile defense systems or with

space systems to detect and track space objects, integrating

Appendlx A
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such seasors oy
appropriate.

k. Yor sensors or facilities designed to support
deep space operations, exploiit their capability to contribute
to the detecting and tracking of space objects, integrating
such sensors oy facilities within the SPADAT System where
appropriate,

1. Provide for continuous system operation.

3. Alternaste Computation Facility/Facilities
is/are required for the Space Detection and Tracking System
Center in order to provide reliability and continuity of
operation, maintain apprisal of the Space situation, and
provide adequate computational resources to insure peakload
production of SPADATS products.

Vs (5) AVAILABILITY

A. The improvement of present system capabilities and
the development and deploymeni of new systems must progress in
a phased rvrelationship with increasing foreign space activity.

-

Meeting the time phased system requirements outlined in para-

~

graph IV C will provide:

1. An appropriate gapability to detect, track and
assess the mission of spacecraft which could pose a threat to
CINCNORAD's area of responsibility in the near future.

2. A capability to fulfill the NORAD responsibilities

for detection and tracking of all spacecraft. This capability

Appendix A
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must keep pace with the increase in foreign space activity
potential.

¥I. (8) EMPLOYMENT. The Space Detection and Tracking System

includes all component space sensors and sensor systems and

is employed under the centralized control of the Commander-in-
Chief, NORAD, Wherever operationally feasible, sensor data is
processed and filtered at the sensor site. Selected sensor
observations on space objects arc transmitted to the NORAD
Space Defense Center for processing. Information obtained
from this system contributes to a quick look mission assess-
ment. This system is an integral part of the NORAD space
defense system and provides accurate and timely data for
threat assessment and weapons cmployment.

FOR THE COMMANDER-IN-CHIEF:

M M MAGEE
Major General, USA
Chief of Staff

JAMES W, IEARS
Lieutenant Colonel, USAF
Director of Administrative Services

Bl e Appendix A
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USER REQUIREMENTS FOR
SPADATS INFORMATION

1. (8) Detection of New Foreign Space Objects: This
requirement is for notification of initial detection during
first circuit of any foreign spacecraft launched on any inclina-
tion. 1Initially, this requirement must be limited to launches
from the Soviet land mass., As additional nations achieve space
capabilities, the requirement will be expanded. It is recognized
that the full requirement cannot be satisfied immediately,
however, it is a basic requirement to the NORAD mission and
fundamental to the interests of other Unified and Specified
Commanders. The requirement, therefore, is continuing in
nature and must be satisfied expeditiously,.

2. (S) Evaluated Characteristics of Foreign Space Objects:

An evaluated estimate of Lhe physical and behavioral characteris-
tics that can be infterred from an analysis of observable signa-
tures from SPADATS sensors. The estimate should include informa-
tion on size, shape, configuration, stabilization, motion relative
to center of gravity, and orientation.

3. "(C) Evaluated Characteristics of U.,S. Space Objects:
An evaluated estimate of the physical and behavioral characteris-
tics that can be inferred from an analysis of observable signa-
tures from the SPADATS sensors. This information will be provided
on a request basis in support of NASA launches to confirm or
monitor vehicle performance, and to assist in development of a
space signatures catalog.

4, (S) Mission Assessment of Foreign Spacecrafit: An
assessment based on all available information from operational
and intelligence sources. Initially, the requirement will in-
clude only Soviet spacecraft. As additional nations achieve
space-launch capabilities, the requirement will expand to in-
clude additional foreign powers. A '"qguick look" mission assess-
ment utilizing available information must be provided during the
first .circuii:

5. (8) Space Threat and Situation Warning: Threat warning
will be disseminated concerning evaluation of a space threat as
it pertains to the North American Continent. In addition, warning
of space situations which might pose a threat in other areas will
be provided to the appropriate U&S commanders.

6. (8S) Notification of Active Space Defense Actions: This
notification is dependent on an extension of necessary security
clearances to the unified and specified commands and military
departments,

14 ' Appendix B
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7. (8) Orbit Modification of Foreign Spacecraft: This
requirement is to detect orbit modifications within one circuit
and to notify appropriate agencies of the detected change. Orbit
modifications include injections into deep space from a parking
orbit, maneuvers, and de-orbit of a spacecraft. The present
capability to accomplish this function must be expanded in the
growth and development of SPADATS.

8. (8) Predictions of Spacecraft Decay and Re-Entry: This
function is relevent to catalog maintenance, surveillance of
foreign space activity, and support of U.S. space and space
defense operations, NASA has a unique requirement for predictions
of the decay and re-entry of large space boosters in conjunction
with special NASA operations.

9. (S) Orbital Elements on all Foreign Spacecraft: Orbital
elements will be provided in the standard SPADATS elemenl format,
The information needed at present is limited to Soviet spacecraft,
but should be expanded as additional nations achieve a space
operations capability.

10. (S) Orbital Elements on all Spacecraft with Military
Applications: The information required includes foreign space-
craft as discussed in Item 9, plus United States communications,
navigational, weather and geodetic spacecraft with military
applications.

11. (S) Special Orbital Elements for the Military Community:
These elements are to be provided upon request for specific space-
craft and to a specified degree of accuracy., The accuracies
specified in the NQR for space defensive weapons support will
satisfy the most stringent requirements established by the U&S
commanders.

12. (8S) Special Orbital Flements for the Intelligence Community:
This requirement is limited to Soviet spacecraft, initially, and
must be expanded to other spaceécraft as additional foreign nations
achieve launch capability. Specifically, the requirement is for
accuracies and timeliness as follows:

a. End of First Circuit: 80 NM - X, Y, Z Vel 45 meters/
sec, inclination 1 20 seconds at the time of latest observation
(1966-~1970 time period).

b, £ 1 second arrival in plane for payloads transmitting
at frequencies above 900 MCS.

(1) Within 6 hours if not VHF (1966-1970)
(2) Within 24 hours if VHF (1966-1970)
(3) Prior to the completion of the first circuit

(Post 1970). ?&:‘ﬁﬁj?‘mpqm

L1
W i :
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Note: It is recognized that requirement "a'" cannot be satisfied
without first circuit detection and a tracking capability on all
inclinations, and cannot be satisfied on normal Sino-Soviet
inclinations without significant improvement in automation of
SPADATS data processing. Tiese requirements must be fulfilled if
NSA is to satisfy present DIA levied requirements for telemetry
collection. The Post-1970 requirement is based upon the NORAD
need for near real- time readout of all significant spacecraft
data.

13. (S) Deep Space Ephemerides for the Intelligence Community:

Specifically, the requirement is for accuracies and timeliness as
follows:

a, Within 4% Lours after injection from a 65° parking
orbit, with accuracy adequate to permit acquisition of signals
by SCUbOrb with 0,59 beam width during period 5 to 10 hours after
injection,.

b. Subsequent ephemerides of equivalent accuracy as
long as payload is active.

Note: This requirement is based upon DIA requirements for collectic
of technical intelligence data from Soviet lunar and deep space
probes.

14 (S) UnLlabbliled Orbltal Data in bupport of thc CommlLtee

required by NASA 1n “the bﬁTOR code, In addition to orbital data,
SPADATS will also provide international designators as required,

15. (U) SPADATS Bulletins on Selected Foreign Spacecraft:
Bulletins include a statement of orbital elements, ascending
node equator crossings, and a conversion grid for manually con-
structing orbital earth traces, These bulletins are provided on

specific request only.

16. (U) Acquisition Data: Pointing information will be pro-
vided for specified sensors and selected space objects upon request

107 (U) Tracking Support: This requirement involves the use
of SPADATS sensors, and may be on a pre-planned or an emergency
basis in support of NASA and DOD space activities. Normally, such
support involves only sensor observations, but may also include
computed orbital data when required.

18. (U) SPADATS Box SCOLE“Information This is a periodic

quantitative summary of sSpace objects by nation or origin, near-
earth and deep space spacecraft, and debris,

16 Appendix B
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19. (C) Space Order of Battle: This publication will include
a listing of all U.S. and foreign spacecraft of military interest,
The document will consolidate, within security limitations,
essential information on orbital characteristics, mission assess-
ment of foreign spacecraft and military capabilities of U.S.
spacecraft. It will be up-dated on a semi-monthly basis and will
include near-future schedules for U.S. space vehicles of a military
nature., The publication was proposed by CINCSTRIKE and is en=-
dorsed by other U&S commanders. NORAD concurs in and is capable
of producing such a publication.

20. (S) Information on DOD Spacecraft Frequency Utilization:
Pre-launch information concerning DOD spacecraft radiating in the
following frequency spectrums:

a, 136.000 MC to 137.999 MC

b. 235.0 and 237.8 MC

c. 400.04 to 402.0 MC

d. 1700 to 1710 MC

e. 1750 to 1850 MC

f. 2200 to 2290 MC

21, (U) Space Object Histories: This requirement is for a

copy of the SPADATS master catalog computer printout on orbital
elements of all spacecraft and primary debris since Sputnik 1,

in sufficient detail to permit scientific studies to support USN
R&D activities. The information is currently available.

22. (8S) Space Catalog on All Objects in Space: A compilation
of data on all active space objects stored in the NORAD Space
Defense Center computer. This listing meets the NORAD requirement
for maintenance of a catalog on all objects in space, and enables
NORAD to satisfy the user requirements outlined above.

AT Appendix B
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* CINCSO was not represented at the conference and in
formal response to NORAD request indicated no reqguirements,
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R - = = « =~ UPON REQUEST

- ULTIMATELY THIS INFORMATION SHOULD BE AVAILABLE TO FIELD ARMY COMMANDERS PRICR TO FIRST PASS
DURING WHICH A SATELLITE COULD PERFORM A HOSTILE ACT OVER THEIR AREA OF CONCERN,

(2) -~ - -~ - THE REQUIREMENT FOR THIS WARNING IS QUALIFIED AS REQUIRED PRIOR TC FIRST PASS OF A HOSTILE
SPACE VEHICLE OVER THE FORCES OF THE COMMANDS INDICATED, NORAD'S REQUIREMENT IS PRIOR TO
FIRST PASS OVER THE NORTH AMERICAN CONTINENT,

(3

- - - — INFORMATION AVAILABLE TC THE USAF SPACETRACK CENTER THROUGH JOINT SPADATS/SPACETRACK ACCESS
TO THE SPACE FUNCTION COMPUTATIONAL DATA BASE,



