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NORTH AMERICAN AEROSPACE DEFENSE COMMAND

DEC 14 2006
MEMORANDUM FOR HQ NORAD/USNORTHCOM/HO

FROM: HQ NORAD/J3
SUBJECT: Declassification Review of Histories

1. The NORAD/CONAD histories for the periods specified in your 30 October
2006 memo have been reviewed and are now declassified except for the
following sections below. The justification for retaining the classification follows
each description. ‘

a. NORAD/CONAD Historical Summary, July—December 1958, page 65. (9’3
Document still has information based on today’s concepts tactics and objectives.

b. NORAD/CONAD Historical Summary, July—December 1958, pages (5
110-111. Document describes readiness conditions that are still valid today.

c. NORAD/CONAD Historical Summary, January—June 1959, pages 67-
71. Document describes some current rules of engagement.

d. NORAD/CONAD Historical Summary, January—June 1959, pages 73
and 74. Document describes some current tactics and rules of engagement.

e. NORAD/CONAD Historical Summary, July—December 1959, pages
55-58. Document describes some current capabilities and procedures.

f. NORAD/CONAD Historical Summary, July—December 1959, pages 59-
61. Document describes current rules of engagement.

g. NORAD/CONAD Historical Summary, January—June 1960, pages 37-
39. Document describes readiness.conditions that are still valid today.

h. NORAD/CONAD Historical Summary, January—June 1961, pages 23-
26. Document describes some current tactics and rules of engagement and also -
could reveal information that would impact the application of state of the art
technology.

i. NORAD/CONAD Historical Summary, January—June 1961, page 37.
Document describes information that would impact the application of state of the
art technology.

j- NORAD/CONAD Historical Summary, January—June 1962, pages 35
and 36. Document describes information that would seriously and demonstrably
impair relations between the United States and a foreign government.

k. NORAD/CONAD Historical Summary, July—December 1962, pages 47
and 48. Document describes current tactics.

|. NORAD/CONAD Historical Summary, July—December 1963, pages 59
and 60. N/J3 does not have the authority to declassify these pages.

Recommend deferring to NSA for resolution.

m. NORAD/CONAD Historical Summary, July—December 1963, pages
63-65. Document describes current capabilities and tactics.

n. NORAD/CONAD Historical Summary, January—June 1964, pages 57-

FOR THE COMMON DEFENCE POUR L+ DEFENSE COMMUNE



58. Document describes capabilities, limitations and deficiencies of warning
systems.
0. CONAD Command History, 1968, pages 111 and 112. Document
describes current limitations, tactics, and capabilities.

p. CONAD Command History, 1968, page 117. Document reveals current
vuinerabilities of systems or projects relating to the national security. ,

q. CONAD Command History, 1968, pages 171-173. N/J3 doesn’t have
the technical expertise to evaluate the classification of Chapter Vi,
Communications. Please refer to N-NC/J6.

2. The POC for this review is Mr. Michael Allen, 4-3607.

W

BRETT D. CAIRNS
- Major-General, CF
Director of Operations



SECRET

This letter is Unclassified upon removal of attachments

NORTH AMERICAN AEROSPACE DEFENSE COMMAND
AND
UNITED STATES NORTHERN COMMAND

30 October 2006

MEMORANDUM FOR HQ NORAD/J3
FROM: HQ NORAD-USNORTHCOM/HO
SUBIJECT: Declassification Review of Histories

1. HO requires the attached documents to be reviewed by 30 November 2006. Executive Order (E.O.)
12958, “Classified National Security Information,” as amended by E.O. 13292 requires a review of
classified documentation more than 25 years old. The attached documents have undergone prior
declassification review, however, the E.O. requires that the still classified sections be reviewed again by
the end of this calendar year, to prevent them from being automatically declassified.

2. The NORAD-USNORTHCOM History Office (HO) maintains NORAD, Continental Air Defense
‘ (CONAD), and Air/Aerospace Defense Command (ADCOM) histories, studies, and other documentation

that fall into this category. In order to comply with the Executive Order, HO will forward these

documents on a systematic basis to functional experts within the NORAD staff to complete this review.

3. During the review process, if any of the material within the documentation still requires protection,
please mark those portions (e.g., words, phrases, sentences, paragraphs, pages) with red brackets([ ]).
Justification must be rendered for any material that is determined to be exempt from the 25-year
declassification process per E.O. 12958, as amended (E.O. 13292) Section 3.3 (b) -- An agency head may
exempt from automatic declassification ... the release of which could be expected to:

-b(1) reveal the identify of a confidential human source, or a human intelligence source, or reveal
information about the application of an intelligence source or method;

-b(2) reveal information that would assist in the development or use of weapons of mass
destruction:

-b(3) reveal information that would impair U.S. cryptologic systems or activities;

-b(4) reveal information that would impair the application of state of the art technology within a
U.S. weapon system;

-b(5) reveal actual U.S. military war plans that remain in effect:

SECRET
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SECRET

This letter is Unclassified upon removal of attachments

-b(6) reveal information. including foreignv government information, that would seriously and
demonstrably impair relations between the United States and a foreign government, or seriously
L and demonstrably undermine ongoing diplomatic activities of the United States;

-b(7) reveal information that would clearly and demonstrably impair the current ability of United
States Government officials to protect the President, Vice President, and other protectees for
whom protection services, in the interest of the national security, are authorized;

-b(8) reveal information that would seriously and demonstrably impair current national security
emergency preparedness plans or reveal current vulnerabilities of systems, installations,
infrastructures, or projects relating to the national security; or

-b(9) violate a statute, treaty, or international agreement.

4. Once the declassification review is complete, please prepare a memorandum for the director’s / vice
director’s signature, i.e., the directorate’s Original Classification Authority (OCA), which states:

a. The CONAD/ADC/ADCOM/NORAD/USSPACECOM (as appropriate) history(ies) for
the period(s) have been reviewed and are now declassified; or

b. The CONAD/ADC/ADCOM/NORAD/USSPACECOM (as appropriate) history(ies) for
the period(s) have been reviewed and are now declassified except for the following
sections: . The justification for retaining the classification is (per paragraph 3) .

5. Request the NJ3 staff review the attached documents per Executive Order 12958 and the instructions
in paragraphs 2 and 3 above. HQ NORAD/HO POC is Patricia Goude at 4-5999. Please complete the
e review by 30 November 2006.

THOMAS FUL%E!{

Command Historian

Attachments: o
oS ;»/w.ct‘ -5 \C, :

a. NORAD/CONAD Historical Summary Jul 58 to Dec 58 4 pproY s reme (5 5 52

Pages: 57-59, 64-66, 68, 69, 76, 89 (CONFIDENTIAL); 110, 111 (SECRET) 27 7% wﬁ be b BT

¥ &9 Cu)
b. NORAD/CONAD Historical Summary Ja;l 59toJune 59 - 4. pears re e fi’f R
Pages: 67-71, 73, 74 (CONFIDENTIAL) ’
c. NORAD/CONAD Historical Summary Jul 59 to Dec D9f S5-ce / Curg e -ST S)
Pages: 55-65 (CONFIDENTIAL) PRSPl e umaia e
PP bi-6es (W) o

~,

d. NORAD/CONAD Historical Summary Jan 60 to Jun 60 £ 3759 v PR
Pages: 37-39 (CONFIDENTIAL) :

e. NORAD/CONAD Historical Summary Jul 60 to Dec 60
Pages: 45-50 (CONFIDENTIAL)
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;DP, 15-5¢ ( “ ;
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NORAD/CONAD Historical Summary Jan 61 to June 61 pp 23-206 remain (<) ]

Pages: 20, 22-26, 28-32, 37-39 (CONFIDENTIAL) 37 pemains () pp-30, 3% 2833/
P 35,39 (W)

NORAD/CONAD Historical Summary Jul 61 to Dec 61 Pp. 17918 ( u_)

Pages: 17, 18 (CONFIDENTIAL)

NORAD/CONAD Historical Summary Jan 62toJun 62 pp.3 574 3b vema “ (C>
Pages: 35, 36 (CONFIDENTIAL)

NORAD/CONAD Historical Surnmary Jul-Dec 62/ APr63 | 9.5 vemeain )
Pages: 47, 48 (CONFIDENTIAL) PP

NORAD/CONAD Historical Summary Jul 63 to Dec 63 PP s9vG0 -refor +o NSA
Pages: 59, 60, 63-65 (SECRET) PP 6365 e main (s)

NORAD/CONAD Historical Summary Jan 64 to Jun 64 S 7wsE remea o ( 5)
Pages: 57, 58 (SECRET) [ :

NORAD/CONAD Historical Summary Jan 68 to Dec 68
Pages: 6-10, 43, 44, 67-70, 81-88, 93-96, 98-122, 147-154, 159-162, 171-174

(CONFIDENTIAL/SECRET) P -10,43, 74, ¢7-70, 2l-2& 9’3—‘?6 75~ vo, 13116y f15 -1
/v7~/5‘{, 15%-162 ) 179 " (W)

pp (M ¥ 72 revvain (‘3) 7 remmﬂs( )
ppr 12= /73 refe 1‘0 P AN
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NORTH AMERICAN AEROSPACE DEFENSE COMMAND

SBF 2 ¢ 2006

MEMORANDUM FOR HQ NORAD/USNORTHCOM/HO
FROM: HQ NORAD J3
SUBJECT: Declassification Review of Histories

g4 8;( ;
1. The CONAD/ADC/ADCOM/NORAD/USSPACECOM histories requested in your 19 May i;&(y-’:%
06 memorandum have been reviewed and are now declassified except for the following 2 5 o0
sections (justification for retaining classification follows each description). o

a. NORAD Historical Summary, Jan-Jun 1958, p. 56. N/J3 does not have the technical
expertise to evaluate the classification level of the described communications architectures.
Please refer this to N/NC J6 for evaluation.

b. NORAD/ADCOM Historical Summary, Jul-Dec 1958, p. 58. Document still contains
information classified in CONPLAN 3310.

¢c. CONAD Command History, 1970, p. 78. Information classified per Ballistic Missile
Early Warning System (BMEWS) Security Classification Guide (SCG).

d. CONAD Command History, 1971, p. 115. Information classified per BMEWS SCG.

e. History of Space Command/ADCOM/ADC, Jan-Dec 1982, pp. 25, 34. Document
contains information still classified per the Defense Support Program SCG, and the BMEWS
SCG.

f. History of Space Command/ADCOM, Jan-Dec 1984, p. 131. Please refer to N/NC J52
for declassification instructions.

g. History of Space Command/ADCOM, Jan-Dec 1984, p. 146. Information still indicates
a potential vulnerability to National Defense.

h. History of NOARD, Jan-Dec 1986, p. 61. Document contains information classified in
NI 10-4.

i. History of NORAD, 1990-91, p. 11. Source of the document is the National Defence
Headquarters, Ottawa. Please refer to NDHQ for declassification instructions.

j. History of NORAD, 1990-91, p. 20, 29. Document contains information classified in
CONPLAN 3310.

k. History of NORAD, 1990-91, p. 36. Please refer to SJITFHQ-N for declassification
instructions.

|. History of NORAD, 1 Jan-31 Dec 1992, p. 69. Information still indicates a vulnerability
and capabilities of adversary weapons systems.

m. History of NORAD, 1993-94, p. 97. Information classified per FPS 117 SCG and FPS
124 SCG. '

FOR THE COMMON DEFENCE W POUR LA DEFENSE COMMUNE



2. N/J3 POC for this review is Lt Col Reilly, 4-3410.

¢

BRETT D. CAIRNS
Major-General, CF
Director of Operations
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: /’?” -, NORTH AMERICAN AEROSPACE DEFENSE COMMAND
¢ AND
Y UNITED STATES NORTHERN COMMAND
terorym o [
19 May 2006

MEMORANDUM FOR HQ NORAD/J3
FROM: HQ NORAD/USNORTHCOM/HO

SUBJECT: Declassification Review of Histories

1. Executive Order 12958 requires a review of classified documentation more than 25
years old. The materials attached have been reviewed during previous declassification
reviews, but still retain a security classification. The following documents have been
identified as potential enclosures for a NORAD historical supplement currently being
prepared by the NORAD/USNORTHCOM History Office.

2. During the review process, if any material within still requires protection, please mark
those portions (e.g., words, phrases, sentences, paragraphs, pages) with red brackets ([ ).
Along with this, please provide justification for retaining the security classification for

these portions.

3. Once the declassification review is completed, please prepare a memorandum for the
director’s / vice director’s signature which states:

a. The CONAD/ADC/ADCOM/NORAD/USSPACECOM (as appropriate)
history(ies) for the period(s) have been reviewed and are now declassified; or

b. The CONAD/ADC/ADCOM/NORAD/USSPACECOM (as appropriate)
history(ies) for the period(s) have been reviewed and are now declassified
except for the following sections: . The justification for retaining the
classification is:

4. Request the NJ3 staff review the following documents per Executive Order 12958 and
the instructions in paragraphs 2 and 3 above. Please complete the review by 30 )

September 2006. | - , o
| - R il P!i’“;‘éﬁﬂ
CONAD Historical Summary, Jul 1956-Jun 1957, p. 80.: ' zfg,f,c-';j;;rQ,\

CONAD and NORAD Historical Summary, Jul-Dec 1957, p (1283 4"

oo o

NORAD and CONAD Historical Summary, Jan-Jun 1959, p. 72.

ldrARDT (WZ (/

NORAD Historical Summary, Jan-Jun 1958, pp. 45-46, 48-49,(56) and 58. ”w“!’% X
NORAD and CONAD Historical Summary, Jul-Dec 1958, pp. 81 and 85. ve
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NORAD and CONAD Historical Summary, Jul-Dec 1959, p. 58~ ? °a"
NORAD and CONAD Historical Summary, Jan-Jun 1961, p. 49.
NORAD and CONAD Historical Summary, Jul-Dec 1961, p. 32.
CONAD Command History, 1968, pp. 5 and 97.

CONAD Command History, pp. 78, 97, and 114.

CONAD Command History, pp. 115, 126, 131, and 137.

CONAD Command History, p. 106.

. History of ADCOM, 1 Jul-31 Dec 1975, pp. 55-56.

History of ADCOM/ADC, 1 Jan-31 Dec 1979-80, p. 58.

History of Space Command/ADCOM/ADC, Jan-Dec 1982, pp. 25 and 34.
History of Space Command/ADCOM, Jan-Dec 1983, pp. 94-96, 100, and 128.
History of Space Command/ADCOM, Jan-Dec 1984, pp. 131, 139-140, 146,
158, and 179.

History of U.S. Space Command/ADC/AFSPACE 1 Jan-31 Dec 1985, pp. 21
and 178.

History of NORAD, Jan-Dec 1986, pp. 25, 61-65, and 68.

History of NORAD, Jan-Dec 1987, pp. 26-28, 100, 103-104, and 107.
History of NORAD, Jan-Dec 1988, pp. 85, 106, 108-110, and 113.

History of NORAD, Jan-Dec 1989, pp. 232, 234-237, and 240.

History of NORAD, 1990-1991, pp. 11, 14-15, 17, 20, 22-23, 29, 36, 49, 91,
and 126.

History of NORAD, 1 Jan-31 Dec 1992, pp. 43, 69, and 96.

History of NORAD, 1993-1994, pp. 107 and 163.

History of NORAD, 1995, p. 97.

5. HQ NORAD/HO/POC is the undersigned, Mr. Jerry Schroeder, 4-3385/5999.

Jerome E. Schroeder
Deputy Command Historian

THIS MEMORANDUM IS UNCLASSIFIED WHEN ATTACHMENTS ARE

g
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NORTH AMERICAN AEROSPACE DEFENSE COMMAND

RF| FASARI E TN NANANDA-US

MEMORANDUM FOR HQ NORAD/USSPACECOM/HO 5 JUN 1993
FROM: HQ NORAD/J3
SUBJECT: Declassification Review of Histories

1. The North American Air Defense Command Historical Summary for the period of
January to June 1958, has been reviewed and is now declassified except for the following
pages: 29, 30, 33, 34, 35, 37, 38 and 39-61 inclusive. These pages should retain a
classification of Confidential due to the details of radar coverage discussed therein.

Pages 88, 89 and 90 should retain a classification of Secret as this information is so
classified in CONPLAN 3310-96.

2. The NORAD /CONAD Historical Summary for the period of July to December 1958
has been reviewed and is now declassified except for the following pages: 57, 58, 59, 64,
65, 66, 69, 76, 81, 85 and 89 should retain a classification of Confidential and pages 110
and 111 should retain a classification of Secret as this information is so classified in

e CONPLAN 3310-96.

KM gzd -

G. KEITH McDONALD
Major-General, CF
Director of Operations

2 Attachments
1. North American Air Defense Command, History Summary, January — June 1958
2. NORAD/CONAD, Historical Summary, July — December 1958

THIS MEMORANDUM IS UNCLASSIFIED WHEN ATCHS 1 & 2 ARE WITHDRAWN

TN CPANADA-US

PouUr La DEFENSE COMMUNE

For THE ComMON DEFENCE



NORTH AMERICAN AEROSPACE DEFENSE COMMAND

Rorra oA -
stLEhSL_nBLE i CANADA'US.

MEMORANDUM FOR HQ NORAD/]3 23 April 1998
FROM: HQ NORAD/USSPACECOM/HO
SUBJECT: Declassification Review of Histories

1. Executive Order 12958 requires a review of classified documentation more than 25 years old.
The NORAD/USSPACECOM History Office (HO) maintains NORAD and Continental Air
Defense Command histories, studies, and other documentation that falls into this category. In
order to comply with the Executive Order, HO will forward these documents on a systematic
basis to functional experts within the NORAD staff to complete this review.

2. During the review process, if any of the material within the documentation still requires
protection, please mark those portions (e.g. words, phrases, sentences, paragraphs, pages) with
red brackets ([ ]). Along with this, please provide the justification for retaining the security
classification for these portions.

3. Once the declassification review is completed, please prepare a memorandum for the
director's/vice director's signature which states:

a. The CONAD/ADC/ADCOM (as appropriate) history(ies) for the period(s) have
been reviewed and are now declassified; or

b. The CONAD/ADC/ADCOM (as appropriate) history(ies) for the period(s) have
been reviewed and are now declassified except for the following sections: . The justification for
- retaining the classification is:

4. Request the NJ3 staff review the following documents per Executive Order 12958 and the
instructions in paragraphs 2 and 3 above. Please complete the review by 29 May 98.
a. North American Air Defense Command, Historical Summary, January -Jun 1958
b. NORAD/CONAD, Historical Summary, July - December 1958

5. HQ NORAD/HO POC is the undersigned to Mr. S der, 4-5999/3385.

THOMAS FULLER
Command Historian

2 Atch
1. North American Air Defense Command, Historical Summary, January - June 1958
2. NORAD/CONAD, Historical Summary, July - December 1958 ,

THIS MEMORANDUM IS UNCLASSIFIED WHEN ATCHS 1 & 2 ARE WITHDRAWN

PLEASE TREAT ATCH #1 AS "1t ’3 URING THE REVIEW PROCESS
' /
(L

/

dUR L4 DEFENSE COMMUNE

RELEASEABLE TO CANADA-US. |

For Tue Common DEFESSS



NORTH AMERICAN AIR DEFENSE COMMAND and
CONTINENTAL AIR DEFENSE COMMAND

HISTORICAL
SUMMARY

July - December 1958

Directorate of Command History
Office of Information Services

Headquarters NORAD/CON
FF NO.n g-747¢ |




SECURITY NOTICE

CLASSIFICATION

This document is classified SECHET in accordance
with paragraph 30b (2), 4% 205-1, an¢ Canadian Air
Pudblication 425, It will he transported, stored, safe-
guarded, and accounted for as directed bv AT? 205.1,

A% 380-5, OPHAV Instruction 5510,1A, CAP 425, CAO 255-1,
and CBCY 5101,

WARNING

This docurent contains intorratinn affecting the
defense of the United States and Canzda within the
meaninz of the Y. S. Espionaze Laws, Title 18, U. S. C.,
sections 793 and 79L, and Canadian Air Publication 425,
The transmission or revelation of its contents in any
manner to an unauthorized person is prohibited by law,

CONDITIONS of RELEASE

Infor-atisn in this document is osbtained from U. S.
and Cana<dian sources, It is furnishel upen the conditions
that:

® It will not e released to
other nations without specific
permission from CTICHT AD,

® Tt will be used only for
purposes of national security,

® Individual or corporate rights
originating in the information,
whether patented or not, will be
respected,

@® The information will he provided
substantially the same degree of
gsecurity afforded it by the
Department of Defense of the
United States and the Lepartment
of National Defence of Canada,

FF NO.ng-74/¢
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PREFACE

This historicel summary is one of a series of semi
annual reports on the North American Air Defense Command
and Continental Air Defense Command, 1Its purpose is two-
fold, First, it proviies a ready reference to NORAD ard
CONAD activities by brineing together in s single docu-
ment the key datas found in severs]l hundred documents,
Secondly, it records for all time the activities of NORAD
and CONAD during the period of the report,

The source materials from whick this history was
written are on file in the historizal office and are
available for use by all authorized persons, For se-
curity reasons, a list of the documents is not included
with this history.

Colorado Springs, Colorado L. H. BUSS
15 April 1959 Director of Command
History
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Proposed NORAD/CONAD Reorganization

DEFENSE REORGANIZATION ACT

During the period of this report, July to December 1958, an
overhaul of the Defense Depariment was started. This involved new
concepts, new channels of command, and shifts in authority. This
realignment and reorganizetion, which would take some time to com-
plete, was required by the Department of Defense Reorganization
Act of 1958, To carry out this legislation, a number of Depart-
ment of Defense and Joint Chiefs of Staff directives had to te re-
written. This act and other pertinent directives are considered
briefly as a basis for a discussion of the proposed NORAD/CONAD
reorganization.

Cn 3 April 1958, the President of the Urited States went be-
fore Congress to propose a reorganization of the Department of De-
fense. The President stated that what he wanted to achieve and
vhat was absolutely essential was that there be complete unity in
strategic planning and basic operational direction. It wes menda-
tory, he declared, that the initiative for this planning and di-
rection not be with the separate services, but that it be with the
Secretary of Defense and his operational adviasers, the Joint
Chiefs of Staff. This unified effort should apply, he said, not
only to long range planning, but also to command over military
operations.

To accomplish this unity in planning and direction, the
President outlined a number of requirements. He asked that all
doubts be removed as to the full authority of the Secretary of De-
fense, He asked that the military staff of the Secretary of De-
fense be increased to provide him and the President with the pro-
fessional help needed for strategic planning and operational di-
rection of unified commands.

fle asked that command channels be cleared so that orders

could go directly from the Commander-in-Chief and Secretary of De=-
fense to the commenders of unified commands, Every additicnsl
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level between these commanders and the President caused delay,
confusion, and diffusion of responsibility, he said. Under the
current system, the channel ran from the President to the Secre-
tary of Defense, then to the Secretary of one of the service de~
partments, then to a chief of the service, anl then to the unified
aommander. President Elsenhower said that he considered this
chain cumbersome and unrelisble in time of peace and unusable in

time of wvar.

He stated that, accordingly, he had directed the Secretary of
Defense to discontinue the use of military departments as execu~
tive agencies for unified commands.”

Iastly, the President asked that the fighting forces be
organized into operational commands that were truly unified, He
told Congresa that:

Our unified commands (by which term I also in-
clude the joint and specified commands which exist
today) are the cutting edge of our military machine
«=~ the units which would do the fighting. Our en-
tire defense organization exists to make them ef-
fective, ... Because I have often seen the evils
of diluted command, I emphasize that each unified
commander mist have unquestioned authority over all
units of his command. Forces must be assigned to
the command and be removed only by central di-
rection, by the Secretary of Defense or the Com-
mander~in-Chief, and not by orders of individusl
military departments,

These requirements for achieving unified strategic planning
and operational direction were, for the most part, provided for by
Congress in the reorganization act. This became lawv on 6 August
1958,

Secretary of Defense authority was clarified and strengthened
by the provision that each military department would be separately
organized (rather than administered as had been previously provided )

# See page T.
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under its own secretary and would function under the direction,
authority, and control of the Secretary of Defense. The

ment gecretaries and their assistants were responsible for co-
operating fully with the Office of the Secretary of Defense to
achieve efficient administration and effective direction, authori=-
ty, and control by the Secretary of Defense,

The military chiefs of the services were to exercise super-
vision (rather than command) over such members end organizations
of the services as the civilian gecretary determined. And this
supervision was to be exercised in a manner consistent with the
"full opgrational command" vested in unified or specified com-
manders.

Finally, the act provided that unified and specified combate
ant commands would be established by the President with the as-
sistance of the JCS and through the Secretary of Defense. Such
commands were to be responsible to the President and Secretary of
Defense for the strategic missions assigned to them by the Secre-
tary of Defense with the approval of the President, The President
would also determine the force structure of these commands. The
forces were to be assigned by the service departments. These
forces were then to be under the full operational command of the
unified or specified commander. Ko forces could be removed except
as authorized by the Secretary of Defense with the approvael of the
President. Normally, each military department would be responsi-
ble to the Secretary of Defense for administration of the forces
assigned from its department to the unified or specified commands,

DOD FUNCTIONS DIRECTIVE

Paasage of this act made it necessary to revise existing di-
rectives on functions and responsibilities of the Department of
Defense, A basic directive was the statement of functions of the
DOD, the latest one of which was issued in March 1954, A new
functions directive was issued by the Secretary of Defense on 31
December 1958.

This directive provided that commanders of unified and speci-
fiea commends were responsible to the President and the Secretary

* Yor definition, see Page 5.
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of Defense for the missions assigned. The chain of command ren
from the President to the Secretary of Defense and through the JUE
to the unified and specified commanders. The latter were to have
full operational command over the forces assigned to them.

The JCS were to serve as advisers and as military steff in
the chain of cperational command for unified and specified com~
mands and provide a channel of communicetions from the President
and Secretary of Defense to these commnds. The XS wvere to be
responsible for preparing strategic plans and providing for the
strategic direction of the armed forces, including the directiom
of operations conducted by unified and specified comnmands. They
were also responsible for any other functions of commend as di-
rected by the Defense Secretary. The JCS were to review the plans
and programs of commanders of unified and specified commands to
detersdne their adequacy, feasibility, and suitability. o of
interest was the fact that the JCS were to determine the -
quarters support required by unified and specified commanders and
to recommend the assignment of responsibility for glving such sup-

port.

UNIFIED COMMAND PLAN

A new unified commnd plan was issued by the JCS on 8 Sep- "
tember 1958. In this plan, CONAD was listed as a unified command,
The plen provided that CINCONAD would be the commnder of a uni-
fied comend comprising all forces assigned for the accomplishment
of his missions. CINCORAD was to be responsible to the Secretary

" of Defense, then the JCS.

FULL OPERATIONAL COMMAND

Congress 41d not define the full operational command given to
unified and specified commnders. The only place, upon passage of

# CONAD had always been a Joint command, for this had
been considered the best arrangement for CONAD's functional mission
carried cout on a geographic basis., For a discussion of Joint
versus unified command arrangements for CONAD, see CONAD Hiastorieal

Summary, July 1956-June 1957, pp 1-3.
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the act, where even a quasi-official definition could be found was
in a House of Representatives report, dated 22 May 1958, which ex-
plained the legislation. The definition given by the House report

was exactly the same as the geﬁnition for operational comtrol
wvhich had existed for years.

A definition for operational command was approved by the
Secretary of Defense early in 1959 and it =nd accompanying spe-
cific authority guidance was made effective 2 February 1959. The
definition of operational commend wus similar to the existing defi-
nition of operational control, The two are compared.

Operational Commsnd Operational Control
Those functions of command Those functions of com-
over assigned forces involving mand involving the compo-
the composition of subordinate sition of subordinate forces,
forces, the assignment of tasks, the assigmment of tasks, the
the designation of objectives, designation of objectives,

the over-sll control of assigned and the authoritative ai-
resources, and the full suthori- rection necessary to ace ]
tative direction neceggary to ac~ complish the mission.
complish the mission.

Along with thic definition, the Secretary of Defense approved
a8 statement of specific guidance for unified and specified come
mands. These commands were authorized to:

a. cooduct Joint training exercises and esteblish
training policies for Joint operations;

b. exercise directive logistics authority (the
services to have responsibility for logistical sup~
port of component commands);

¢. establish personnel policles required to in-
gure uniform standards of military conduct;

# For example as found in Joint Action Armed Forces, 19 Sep-

tember 1951.

%% Ttaslics mine,
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d. exercise directive authority over sll com-
mand elements in relationships with foreign govern-
ments, including the armed forces thereof, and
other sgencies of the U, 5. government;

e, establish and coordinate intelligence
matters;

f. reviev budget recommendations of component
commands to their services to assure agreement with
plans and programs; and

g 7plan for, deploy, direct, control, and co-
ordinate the actions of assigned forces.

The paper also provided that unified commnders would exer«
cise operational command through the service component commanders
or through the commanders of subordinate commands (when such com-
mands were established by the unified commander).

TERMS OF REFERENCE FOR CINCONAD

Rew terms of reference for CIRCORAD, as commander of a uni-
fied command, were approved by the JCS on 31 December 1958 and
made effective on 1 Junuary 1959, The terms provided that
CINCONAD was the senior U. S. officer in Headquarters NORAD. In
the absence of CINCORAD, his U. S. responsibilities were to be
discharged by the next senior U. 5. officer.

CINCONAD's missions snd tsske remained essentially the same
as those prescrided in the preceding terms: defending U. S.
installations in Greenland against elr attack, assisting in the
alr defense of Mexico in accordance with approved plans and agree-
ments, handling purely national metters pertaining to air defense,
and supporting other commends in their missions.

ASSIGNMENT OF FORCES TO CONAD
The Defense Reorganization Act provided that the forces mak-
ing up unified and specified commands would be assigned to these

commands, that these forces would then be under the operational
command of these commands, and that no forces could be removed

ORI :


http:coDllll8Dd.er

C

without Secretary of Defense approval. Accordingly, on the same
dates that the unified and specified commgnds shifted to JUS con-
trol, the combat forces were transferred. For CONAD, this date
was 1 January 1959. To CONAD went 62 battalions of the Army, ten
ships (DER's) and one-fourth AEW squadron (blimps) of the Favy,
and 60 fighter-interceptor squadrons of the Air Force.

These forces represented what the JUS considered to be the
forces available at that time. It was not accurate for CONAD,
however. It left out, for example, the YAGR.type radar ships of
the Kavy, the AEWLC squadrons of the Air Force, and the ground-
based radar units of the Air Force.

TERMINATION OF THE EXECUTIVE AGENCY SYSTEM

The President stated to Congress on 3 April 1958 that he had
directed the Secretary of Defense to discontinue the use of mili-
tary departments as executive agencies for unified commands.

The executive agency system was not actually discontinued une -
til some wonths later, however., A phased transfer was made after
passage of the Reorganization Act, lssuance of a new unified com-
mand plan, and a reorganizetion and staff build.up of the JCS.

The dates of transfer were as follows: for U. S. Buropean Command,
15 September 1958; for Alaskan Commend and Caribbean Commend, 1 De-
cember 1958; and for Continental Air Defense Command, Strategic
Alr Command, Atlantic Command, Pacific Command, and U, S. Naval
Forces, Eastern Atlantic and Mediterranean, 1 January 1959,

ASSUMPTION OF OPERATIONAL COMMAND

By general order, effective 1 January 1959, CINCNORAD assumed
operational command over ARADCOM, NAVFORCONAD, USAF ADC, the air
defense forces of these commands, and over all other U, S, air de-
fense forces that might be assigned to NORAD.

A similar general order was not issued for assumption of
operational command by CINCONAD, There were two reasons for this:

* As of 1 December 1958, Alaskan Command was assigned two
Army battalions and three fighter-interceptor squadrons.

e cunll.
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the thinking at Headquarters NORAD/CONAD that since CINCNORAD and
CINCORAD were one and the same person, a separats general order
was unnecessary and redundant, for the CINCONAD authority was ine
corporated within CINCNORAD; and the desire of CINCNORAD that
NORAD be the importent, predominant commend, that there be no
separate CORAD orgenization, snd that CONAD affairs be handled by
{ Us 8, members of the NORAD staff. This matter had not been

; settled definitely, however., The distinction betweem RORAD and
CONAD was yet to be determined.

PROPOSED REORGANIZATION OF HEADQUARTERS NORAD/CONAD

Just prior to passage of the Defense Reorganizaticm Act,
preparations vere started at Headquarters NORAD/CONAD for drawing
up & reorganization plan to meet the new law. On 2k July 1958,
General Partridge estsblished an ad hoc committee to prepsre a
plan for what he termed the “United States Forces, NORAD," which
was to teke the place of CONAD., The committee was made up of
senior officers from NORAD/CONAD and each component command head-

quarters,

The tasks of the committee included determining USFORNORAD
functions and recommending elimination of duplicating component
functions, developing 8 commend headquarters and subordinate head-
quarters organization, and determining functions of subordinate
USFORNORAD organizations.

Among the criteria provided for use as guidelines were that
the service components were to continue to exiat, USFORNORAD would
have direct command over the U. B, components, and that the com-
ponents would conduct training, sdministration, and logistic supe~
port of USFORNORAD,

It very soon became obviocus that attempting to reorganize the
entire command in one gulp was too much. Efforts were concentrat-
ed on a plan for the headquarters only. By 15 August 1958, this
ad hoc committee produced a very general statement of functions
and organigational structure for USFORNORAD, Shortly thereafter,
the unified command plan was issued by the JCS which continued the
command deslgnation of CONAD, and the term USFORNORAD was dropped.

The work of the ad hoc committee (which was now disbanded)
becams the basis for the next step, A working group was formed to
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closely examine the realignment of functicns, using the ad hoc
group's statement as a starting point.

CONAD advised the components in September that this working
group would examine the functions performed by the different head-
guarters at Ent Air Force Base, determine whether a component or
NORAD/CONAD should perform a function, determine to what degree
NORAD/CONAD should perform a function, and determine the number of
spaces to come to NORAD/CONAD. A tentative schedule was made in
September under which the NORAD/CONAD organization was to be
implemented on 1 January 1959.

CONAD also advised the components that it interpreted the
combatant forces, over which the Defense Reorganization Act gave
operational command, to mean the operational units assigned, their
integral headquarters and supporting elements, and their component
headquarters.

By 20 October, a proposed organization and functions plan for
Headquarters NORAD/CONAD had been prepared and sent to the com-
ponent commands., This plan contained the proposed structure,
functions, and manpower.

The guidelines approved by CINCNORAD for this plan were as
follows:

a. CINCNORAD/CONAD would have full authority to
direct, control and coordinate the operaticnal activi-
ties of assigned forces and the logistics essential to
accomplish the mission,

b. Component operational and planning functions
might have to be realigned, consolidated, or absorbed
by NORAD/CONAD to prevent duplication and to increase
efficiency.

¢. Manpower spaces for absorbed functions should
remain within current authorizations for both come
ponent and NORAD/CONAD Hesdquarters.

d. Manpower spaces taken from components should
equal the magnitude of the functions taken,

The headquarters staff established by this plan provided for
a NORAD side under a chief of staff for operations who would have
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under him deputies for operstions, plans, commmications and
electroncis, and intelligence; and a CONAD side under a chief of
starf for administration, training, and logistics. The latter
would have under him a "J" staff which would include personnel,
operations, logistics, and fiscal affairs.

Bot _one component agreed with the proposal. Both ARADCOM and
NAVFORCONAD said that NORAD/CONAD was interpreting the reorganiza-
tion act and DOD end JCS directives incorrectly. Mxch greater asu~
thority was belng assumed than was actually given, they said.

Both commands declared that too much was being teken and too little
left,

ARADCOM wrote that:

The proposed reorganization does not show residual
functions of component commands., Contrarily, it pro-
vides for absorption by NORAD of functions and personnel
to perform these functions, The net effect is that all
authority and responsibilities of CIK’:IDRAD/CIMONAD are
assigned as functions to the NORAD/CONAD staff and are
exercised through NORAD subordinate commanders. The
only responsibilities of component commanders are those
derived from their respective services. ... The sig~
nificance of greatest importance to this hesdquarters is
that its mission remsins the same, vhile it is apparent-
ly without functions to perform in support of the uni-
fied commend, since the training of units prior to as-
sumption of an cn-site role is a responsibility of
CORARC,

NAVFORCONAD echoed these words!

The peper did not appear to spell out the residual
functions left to the component commands. In fact, the
size and scope of the organization secems to leave little
or nothing for the components to do other than to pass
on to their commands directives from the headquarters
staff on matters concerned with training, logistic sup-
port, and operational readiness.

The USAF Air Defense Command took an entirely different sp-

proachx the proposal did not go nearly far enough in sbsorbing
functions and people. ADC recommended a highly centralized,

M_‘
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monolithic type of organization. Two steps were proposed to :
achieve it., First, on 1 January 1959, the three component command
headquarters would be eliminated and three U, S. Vice Commanders
to CINCONAD/CINCNORAD would be established. These Vice Commanders
would advise the commander-in-chief, exercigse direction through
the unified staff to the component elements, and maintain contact
with the military departments. Then, six to twelve months later,
the three Vice Commanders would be eliminated,

While these component command comments were under considerw
ation, a new staff structure for Headquarters NORAD/CONAD was sp-
proved by General Partridge. The idea of having a NORAD and a
CORAD side, each with four sections, was dropped.

Two chiefs of staff remained (one for edministration and lo-
gistics and one for operations), but they were brought together to
have authority flow through both., Under the previous plan, both
the NORAD and the CONAD side had operations sections. Under the
new plan, the operations sections were combined. Seven sections
remained: J-1, Personnel; J-2, Intelligence; J-3, Operations; J-k,
Logistics; J-5, Plans and Policy; J-6, Commmnications and Elec-
tronics; and Programs (there was also a secretariat and an infor=
mation services). Those matters that were purely U. S., or CONAD,
were to be handled by the U, S, personnel that would be in each
starff agency of the heasdquartera, This would simply be a contimu~
ation of the procedure currently used at NORAD/CONAD Headquarters.

On 5 December 1958, NORAD replied to each component that the
"Commander-in-Chief has considered your comments...and has made
the decision to proceed with plans for the reorgenization of this
headquarters in general accordance with the revised staff
atmt\n’eoooo"

General Partridge wanted to complete the plans for reorgani-
zation by 10 December 1958. To finish up the plen, another ad hoc
comuittee of component and NORAD/CONAD representatives was formed.
This committee was to refine the functional atatements and men-
power space requirements, determine the functions to be left to
the components, and develop a schedule for the tranefer of func~
tions and menpower spaces,

. A new orgsnization and functions proposal was completed on 15
Deceniber and submitted to the XS, Submission of a reorgenization
plan had been asked by the JCS on L December. The JCS stipulated

N



. ronese )

that reorganization would not be implemented until approved by
them.

This plan differed from the one of 20 October mainly in that
it was geared to the new staff structure, which resulted in a
different alignment of functions, menpowver spaces, ete, Also, une
like the preceding plan, this plan carried no manpower space re-
quirements. This was left for separate submission. Bowever, in
the overall scops, in the extent of functions abscrbed, and in the
munber of manpower spaces that would be required to be taken, this
plan was essentially the same as that of 20 October.

RORAD explained to the JCS that in preparing its plan it had
these principles and objectives in view:

a. NORAD will be predominant; specifically, the
NORAD commander will have unquestioned authorlty over
all assigned forces and will write the effectiveness
reports or rate subordinates on their performence in
hie area of responsibility, as well as approve the
sppointments of subordinates and request their re-
placepent for cause.

b. Certain specific functions in the areas of
operations, plans and requirements, commnications
and electronics, intelligence and systems integra~
tion, which are nowv being performed in part by the
components, will be consolidated and absorbed by NORAD,

¢. To fulfill additional manpower requirements
occasloned by the absorption of functioms, appropri-
ate reallocation of manpower spaces from the compon-
ent headgquarters will be made, consistent with the
magnitude of the functione absorbed.

4, There will not be a separate CONAD organiza-
tim. CONAD actions essential to fulfill U. S. ree
quirements will be accomplished by the U. 8. members
of the NORAD organizations.

e. U. 8. Service responsibilities -- adminis-
. tration, training and logistics -- are technical
matters and will be handled by appropriate Service
elements, in a manner responsive to the ns2eds of
NORAD commanders at all levels.

. o
. . M Y



SUMMARY

The XS 4id oot approve the NORAD/CONAD reorganizaticm pro-
posal by 1 January 1959 and thers wvas no reorganization by this
date, A puxber of actions 4id take place on 1 January, as dis-
cussed in separate sections of this chapter., Briefly, these were:

1. The termination of executive agemcy control
by the Air Force and the shift to control by the X3,

2+ The establishment of CONAD as a unified com-
mnd with new terms of reference,

3. The assumption by CINCNORAD of operational . i
command over the component commends and their forces, f

4, The sssignment of the Services! combat
forces to CONAD,

» 80‘?38‘7.
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CHAPTER || GGG

Region/Division Organization

SAGE GEOGRAFPHIC REORGANIZATION PLAN

The first SAGE air defense sector, New York, became operation-
al on 26 June 1958, the second one, Boston, on 15 September 1958.%
For the next few years, SAGE installations all over the country
would be phased into the air defense system, replacing the manual
system, During this transition, the menmual system would be oper-
ating everywhere that SAGE was not operating. Also, to accommcdate
the SAGE system, the geographic structure would have to be altered.
To realign boundaries and to avert problems arising from coexist-
ence of manual and SAGE operations, NORAD prepared a reorganization
plan. The stated purpose was to provide a means for the orderly
transition and phasing from the manual to the SAGE system.

NORAD completed its plan on 25 July 1958 and sent it to the
components for comment. Under this plan, there were to be eight
SAGE divisions -- seven in the U. S. and one in Canada (the solid
state computer program would change this, see Chapter Three).
These divisions were to be directed from NORAD Headquarters. The
existing region headquarters, which were not to get SAGE computers,
were, to be phased out when SAGE was implemented.

To eagse the transition, NORAD proposed to organize the current
manual boundaries to conform to the SAGE boundaries as socon as
possible. This would mean inactivation of certain menual divisions
88 soon as possible, the establishment of SAGE divisions, and the
congsolidation of areas of responsibility.

The Canadian SAGE division was designated the 35th in NORAD's
plan. The 1st, 24, and 3d Divisions were to be consolidated into

# Thege sectors were in the 26th SACE Division area which be-
came operational on 1 Jemuary 1959 «- the first SAGE division.

-

.
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the 35th when practicable, When the latter became operational
under SAGE, the Bangor Sector was to be detached from the 26th
NORAD Division and attached to the 35th. Although not explicitly
stated, it was inferred in NORAD's plan that the Northern NORAD
Region should be disbanded. The 35th Division (later to be a
region) would incorporate the lst, 2d, 3d and 64th Divisions and
the Bangor Sector and take the place of the region. The 5th Di-
vision area was to be incorporated intoc the 25th Division.

NORAD asked in its plan for recommendations on the dates for
disestablishment of the Eastern, Central and Western Region/De-
fense Forces. The components were told that, although the plan
was not finally approved, they could go shead with realignment of
component boundardies consistent with the plan., WORAD told 1its
field commanders about the plan on 21 August 1958.

All four component commands concurred with the plan. USA\F
AIC objected to a minor point, but this was resolved inrormlhr
NAVFORCONAD recommended that the seaward element impact on the re-
organization be determined and that the organization include use
of contiguous surveillance data. ARADCOM said, at first, that it
d1d not plan to realign its boundaries to coincide with the pro-
Jected NORAD boundaries. However, on 14 November 1958, ARADCOM
adviged that it had changed 1ts mind and had submitted a parallel
seven-ragion plan to the Department of the Army. DA had approved,
DA had also approved the collocation of ARADCOM Region Head~
quarters with NORAD Region Headquarters, RCAF ADC advised that
the matter of disbanding the Northern Region would have to be re-

. ferred to the Canadian Chiefs of Staff,

USAF ADC submitted a SACE phasing plan to RORAD early in De-
cember. In effect, ADC's plan was an implementation of NORAD's
baslc plan. ADC laid out in detail the plan for inactivation of
menual organizations, the expansion or realignment of boundaries,
the establishment of temporary detachments to maintain integrity
of cperations, and the establishment of SAGE units. Included were

# NORAD proposed to change control of the 30th Division from
Bastern to Central Region. ADC objected; the plans for reconfigur-
ation of the 30th under Eastern were well underway and the reglons
were to be phased ocut anyway. NORAD agreed that the 30th should

remain with Eastern.
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the dates for inactivation or redesignation of the defense forces.
Eastern was to be inactivated on 1 January 1960, Central was to be
redesignated the 334 Air Division (SACE) on the same date, and
Western wvas to be redesignated the 28th Air Division (SAGE) on 1

July 1960,

On the 27th of January 1959, NORAD replied that it approved
the ADC plan for implementation.

U. S. ORGANIZATIONAL CHANGES - JULY - DECEMBER 1958

During this period, five manual divisions were eliminated,
tvo SAGE divisions were established, boundaries were expanded and
realigned, and four temporary detachments were established (see
the table and map following).

The manual divisions eliminated were the 9th, Geiger Field,
VWashington; 324, Syracuse AFS, New York; 35th, Dobbins AFB,
Georgla; 58th, Wright-Patterson AFB, Ohio; and 85th, Andrews AFB,
Maryland. The SAGE divisions established were the 26th at Syracuse
and the 324 at Dobbins,. Because of the fact that the 324 vas re-
established as a SAGE division, the net reduction in number of
NORAD divisions wes four -~ fram 23 at mid-year to 19 at the end
of the year,

Temporary detachments were set up to maintain continuity of
operations until the new SAGE or enlarged manual divisions could
assume responsibility for their areas, Detachment 1 of the 25th
took over the Geiger control center when the 9th was inactivated.
This detachment was inactivated on 6 October when the 25th was
able to assume responsidbility for the 9th's area. On the east
coast, three detachments were needed, The 26th was moved out of
Roslyn and established at Syracuse as a SAGE division on 1 Sepw
tember, But it did not become operational until 1 January 1959.
Also on 1 September, the 85th at Andrews, which was in the 26th's
area, was inactivated. Therefore, on 1l September three detach-
ments were established; ome for the control center at Roalyn, one
for Syracuse, and one for the control center at Andrews.
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TABLE 1

DIVISION ORGANIZATIONAL CHARGESZf

JULY-DECEMBER 1958

NHumber and
location of Unit

Adr Div (Der)
(UsAF ADC)

Air Div (SAGE)
(usar apc)

CONAD Div

NORAD Diwv

9th, Geiger Fld.

Inactivated = 15 Aug

Disestadblished - 1 Sep

Disestablished - Sep

Det 2, 25th,
Qeiger Fld,

Eastablished « ) Sep
Digestablished - 15 Octd

Established - 1 Sep
Disestablished « 6 Oct

Established = 1 Sep
Disestablished » € Oct

‘26th, Syracuse

s
it

.
H

Redesignated from 26th,
Roslyn AFS - 8 Aug

Established at Syracuse
on 1 Sep (originally at
Roslyn)

Established a* Syracuse
on 1 Sep (originally at
Roslyn)

b

1, 26th,
tnlpn AFS

Established = 1% Aug

Established -~ 1 Sep

Established - 1 Sep "

Bet 2, 26th,
Syracuse AFS

{S!dp Syracuse -

Established - 15 Aug

Egtabliclel « 1 Eep

Fatehlighod . 1 T.. A&

UII

Inactivated - 15 Aug

Disestablished -~ 1 Sep

Disegtablished = 1 Se}

324, Dobbins

Redesignated from 35th
Air Div (Def) - 15 Fov

Established = 15 Nov

Established « 15 Nov

35th, Dobbins

Redesignated the 324
Air Div (SAGE) - 15 Kov

Disestablished - 15 Nov

Disegtablished - 15 Nov

58th, Wright-
Patterson AFB

Reduced to 1 & 1 and
ceased air def mission
- 1 Sep 1958

Digestablished - 1 Sep

Disestablished = 1 Sep

85th, Andrews

Inactivated - 1 Sep

Disestablished « 1 Sep

Disestablished - 1 Sep

Det 3, 26th,
Apdrevs AFD

Established = 1 Sep

Established = 1 Sep

Established = 1 Sep

L]
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NORTHERN NORALD REGION AND JIVISIONS

In July 1958, RCAF ADC sent a proposed Northern Region Head-
quarters organization to NORAD. In general, it met NORAD require-
ments and the latter concurred. NORAD forwarded on 27 August 1958
the proposed organization to the Chief of the Air Staff, RCAF, as
the Executive Agent for NORAD, for revisw and approval of the Can~
adian menning. The proposal was also submitted to the U, S. Joint
Chiefs of Staff for review and approval of the U. S, manning.

NORAD then heard informmlly that the XS was delaying con-
sideration of the manpower requirement until a proposal for sll
NORAD subordinate units was submitted. NORAD wired the JCS that
provision of U, S, personnel for the Northern Region staff was
urgently required and that approval should aot be delayed,

On 24 December 1958, the JCS concurred in NORAD's need for
the U, S, manpower spaces (although they withheld spproval of the
overall proposal). Accordingly, the Army and Afr Force were asked
to provide the spaces.

On 25 February 1959, NORAD advimed the CSC of the XS action
and urged early approval of the Canadian manpower space allocation
and the formation of the Northern Reglon Headquarters. KNORAD ex-
pressed 1ts concept for jJoint U, S.-Canadian manning the following
way., Those geographical areas lying wholly in one country and
containing forces of only that country should have a commander and
staff from that country; however, i1f forces of another country
were to be employed over the ares, the commander should have ade-
quate staff assistance from the other country. In those geograph-
ical areas including territory and/or forces of both countries,
the commander and his deputy should not normally be from the same
country. The staff should be Joint. And national representation
in the NORAD organization should generally be based on the compo=
sition of forces and territory involved.

NORAD proposed the following commanders and deputy commanders
of barder divisions:

25th Division -- U, S. comuander, Cansdisn deputy
20th Division -- U, S, commander, U, S, deputy
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30th Division = U, 8. commander, Canadian deputy
35th Division == Canadian commender, U. S. deputy
26th Division -- U, S, commander, U, 5. deputy

The lst, 24, 33, and 5th FORAD Divisicns had not been formed.
On 1k Octoder 1958, RCAF ADC asked for terms of reference and man-
ning tables for these organizations as a start toward forming them.
These documents would probably not be available for several months,
MORAD replied. But this should not prevent formation of these di-
visions on an interim basis. .

Thare were no great problems in responsibility, duties, or
personnel as NORAD saw it. NORAD had been given operstional con-
trol of Canadian air defense forces. The accamplishment of NORAD's
wlssion in Cenada had been delegated to the Northern Reglon. 1Its
commander could further delegate responsibilities to the NORAD di.
vision commanders, The duties of the NORAD echelons would be much
the same as those performed by the operational elements of the RCAF
ADC, By the sume token, the persomnel of the RCAF ADC lst, 24, and
314 Sectors, and 5th Division, that had been employed in operaticmal
duties, could be assigned to the NORAD organization,

These divislons were not formed, however, On 3 December, Air
Vice Marshal W. R. MacBrien advised that in his dual cepacity as
Commmnder of ADC and Northern NORAD Region his authority was
circumecribed by the executive agent in matters involving money,
men, materials, and matters having political overtones. For this
reason, the implementation of many NORAD regulations and directives,
such as formation of the Northern NORAD Region headquarters and the

" 1st, 23, 34, and Sth Divisions, had to await instructions from the

executive egent,

INTEGRATION OF THE 25TH AND 5TH DIVISIONS

On 21 Rovember 1958, Western Region forwarded a jJoint propose
al, wvhich it approved, of the 5th and 25th Divisions for a shift
in control of radar units. Their proposal was to place the 91Tth
(c-19), 918th (C-20), 919th (C-21), and 825 (SM-153) ACW Squadrons
under the command and operational ccntrol of the 25th Division.
These were USAF manned and operated units in Canada, curreatly
under the Sth Division. The plan was to have C-19, C-20, and C-21
report to SM-153, which would report to SM-151 at Spokane, Washing-
ton. :
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RCAF ADC/NNR conmcurred on 19 December 1958 and on 16 January
1959, NORAD approved the plan and directed implementation.

Following this, because of these changes and the later bound-
ary realignwent required to implement SAGE, both Northern and West-
ern Regions recommended that the 5Sth be disbanded and ite area of
responsibility and control of forces bLe transferred to the 25th.
NORAD concurred and requested formal approval from the CSC and JCS
to accomplish the overall plan.

The change was planned in phases. It could not be accomplishe
ed all at once because of insufficient commmications facilities,
Western Reglon advised on 21 February 1959 that complete installs-
tion of needed circultry would take six to eight weeks. However,
operational control could be taken in steps. The first step would
be to assume operational control of the four USAP-manned sites
mentioned above, using existing circuitry and through close coordi-
nation of the S5th and 25th COC's. This step was planned for 2
March 1959,

ALASKAN NORAD REGION

Alaskan Command published, on 18 December 1958, sn air de-
fense annex (N) to its capabilities plan (ALCAP 1-sé). This annex
outlined the functions and responsibilities of CIRCAL as commander
of the Alaskan NORAD Region (ANR); the functions and responsibili-
ties of the commanders of the Alaskan Air Command, U. S, Army
Alaska, and Alasksn Sea Froatier in air defense; and policies and
procedures for exercising operationel control, Operational control
was also covered by Alaskan Command Regulation 55-1%, 29 December

1958,

Both Annex N and the regulation provided that CINCAL was re-
sponsible to CINCRORAD for all alr defense activities in Alaska,
that CINCAL would fumction as Commander, Alaskan NORAD Region, and
that he would exercise operational control over all forces assign- .
ed or allocated for air defense of Alaska. However, operational
control was to be exercised through the Commander, Alaskan Air Com-
mand. ‘The latter was made responsible for conducting the active
air defense of ANR. CO USARAL was to place forces under the oper-
ational control of CINCAL for exercise by Commerder, Alaekan Air
coma.v
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CINCAL told NORAD that he planned to change this arrangement,
however. In October 1958, CINCAL said that when the Joint Di-
rection Centers became operational, he would exercise direct con-
trol. Joint Direction Centers were planned for Fire Island and
Mauphy Dome (see Chapter Four)., Fire Island was scheduled to be-
coma operational on 1 March 1959, Murphy Dome on 10 Mey 1959.

An Alaskan semi-gutomatic defense system was scheduled for °
operation in Alaska in January 1961 (for details, see Chapter
Four). When implemented, Alaska was to be divided into two sec-
tors, a Northern and Southern, each with two subsectors.
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emmmsom, CHAPTER 11}
SAGE Solid State Computer

DEVELOPMENT BY I3M

The BAGE system being installed in 1958 was expected to pro-
vide a significant improvement to the air defense system. But
SAQE, along with all other elements of the air defense system,
needed to be continmually modernized to keep pace with the threat.

For this reason, back in 1956, the Air Force's Air Research
and Development Command sponsored a computer development program
with International Business Machines Corporation. By mid-1958, IBM
had made important advances in such items as transistors, magnetic
cores, drum systems, and computer circultry and was able to propose
a nev type of SAGE computer. This new, transistorized computer,
ADC told CONAD in June 1958, was estimated to have a computer cspa-
bility of some seven times that of the current SAGE computer., IEM
proposed that the Alr Force support the design, construction and
testing of an advanced prototype computer.

RORAD replied that this new computer appeared to be an import-
ant advancement and recommended that funds be provided for its
further development. NORAD asked, however, that no program be
started that would impede the currently scheduled SAGE operational
dates.

ADC OPERATIONAL EMPLOYMENT PLAN
In August, the Air Force directed ADC to determine the best
plan for putting in these new computers. ADC completed en opera-
tional employment plan on 5 November 1958.
Because of the advent of long range, high speed weapons, ADC
concluded that the overriding consideration was to provide hardened

data processing facilities capable of control over large geographi-
cal areas. It was also mandatory, ADC felt, that the ground
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environment during the period covered by its plan (1960-1965) have
greatly increased data processing capability, flexibility, and

growth potential.

Two other important requirements had to be met by ADC plan-
nars, The first was the matter of timeliness. Obviously 1t wes
essential that the switch to the new computer should not signifi- -
cantly delay the SAGE operational dates beyond those currently
scheduled. ADC's plan vas to dovetail the new computers into SAGE
Schedule 7 (Improved) in such a way as to cause the least inter-
Tuption and delsy. The other requirement was economy. The switch
ghould not mean a vast outlay of money.

ADC felt that the solid state computer, termed AN/FSQ-TA,
with accessory equipment, would provide the improvements needed.
And ADC felt that its plan would meet the requirements of timeli-
ness and reasonable cost. ADC planned to make maximm use of cur=
rently installed and planned SAGE facilities and to put in & mini-
mum of solid state equipment. Money could alsc be saved by delet-
ing some scheduled AN/FSQ-7's and AN/FSQ-8's. In all, the solid
state computers would cost $272 m}llion more then the current BAGE
progranm, according to ADC's plan.

The ADC plan established the following schedule:

1. FR1ll direction center capability for the en-
tire country by 1 January 1963, six months ahead of
the current Schedule 7 (Improved).

2. Full combat center capability by 1 April
1963, in accordance with Schedule 7 (Improved).

3. A complete hardened back-up capability by 1
April 1964 -- the scheduled operational end point --
about nine months later than Schedule 7 (JImproved).

The AN/FSQ-TA was to be installed at 13 locations. Ten of
these vere to be in what ADC termed Super Combat Centers (SCC).

# ADC's figures: Schedule 7 (Imp) - $2,195,000,000
Proposed - $2. 467,000,000
‘Difference 272,000,000
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The latter were to have hardened buildings, and hardened commni-
cations to 2 minimm of a 21 mile radius of the SCC. These ten
8CC's were to be divisions.

Each SCC would function as a conbat center in Mode I and
would fulfill s back-up role, Mode II, to the unhardened SAGE di-
rection centers by acting as a IC for any combination of sectors
in the division not having a functioning DC.* Necessary radar and
wespons connections would be made to the SCC in order that it
could perform this back-up role, An automatic, separate Mode III
system would not be necessary because of the effective Mode II
capability and the physical invulnersbility of the facilities,

In addition to the ten SCC's, ADC planned to instsll the
AN/FSQ-TA at three unhardened direction centers in the Miami, Albu-
querque, and Shreveport sectors. Hardening was not possible with-
out delaying the overall schedule by at least six months.

As a result of these changes, the SAGE boundary map wvas re-
drawn. As noted above, there were to be ten SAGE divisions, two
more than previcusly planned (nine in the U. S. and one in Canada
versus the previous seven in the U. S, and one in Canads), The
boundaries wvere redrawn in accordance with the criteris for the
AN/PSQ-TA. "These included a maximum of 20 long-range radar inputs
and & maximum dimension of just over 1000 miles in both north-south
and east-west directions. The sector boundaries also had to be
followed.

" The SCC's/Divisions in order of proposed operational dates

¥ Modes were used to describe conditions of degrsdation of
weapons control from full, centralized SAGE DC control to sutono-
mous, local control by weapons systems or units. Mode I was the
primary, normal operating condition, under vhich a SAGE DC had full
responsibility and control of its sector. Mode II described a con-
dition wherein a 8SAGE DC became inoperative snd adjacent SAGE DC's
took over its responsibilities. Mode ITI condition prevailed vhen
a DC and the adjecent DC's were all out and responsibility had to
be exercised by the division commander through the NORAD control
center. Mode IV provided for asutonomous operation when the SAGE
DC, NORAD control center, and Manual IC could not be contacted by a
weapons system or unit.

T,



were: Ottawa, St. Iouls, San Antonio, Raleigh, Syracuse, Chicago,
Spokane, Minot, Portland, and Phoenix.

On 17 Rovember, on the recommendation of the NORAD staff,
CIRCNORAD dgcided to request the solid state computer and hardened
facilities.” This was followed up on the 2d of December with a
magssage to the JCS.

RORAD followed this with a letter to the Joint Chiefs on 16
December. In it, NORAD explained that the current SAGE system had
three major limitations. These were that the system could not be
expanded to absord foreseen requirements, that the DC was vulner-
able to enemy attack which necessitated back-up facilities, and
that there was no provision for completely integrating Army-provide
ed weapons with SAGE. TFor full integration of Army weapons, NORAD
recommended digital data switching equipment for 23 nom-Missile
Magter defenses and Fire Unit Integration Facilities for all Nike
and Bawk batteries.

NORAD urged approval gpd funds for the solid state computer
be provided without delsy.

USAF objected to the cost. One large stumbling block was that
five AN/PSQ-8's would be mede surplus by the ADC plan., According-
ly, ADC modified its proposal. The main portion of this change was
to hold up on estaeblishment.of combat centers at Minot and Phoenix,
This would save buying two AN/FSQ-8's. Two others could possibly
be used in the Air Force computer maintenance training prograsm,
NORAD sgreed to the modified program and so advised the XS early

in January.

On 5 Pebruary 1959, USAF informed ADC that it approved the
concept of employing the solid state computer in a hardened con-
figuration. USAP said, however, that the degree of hardness had

- % NORAD approved the ADC plan formally, with certain except-
tions pertaining mainly to requiring integration of Army equipment,
in a letter to ADC on 20 December 1958,

#%  NORAD later qualified its 16 December letter with a message
asking that it be allowed to comment on any proposals to modify
SAGR Schedule 7.
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TABLE 2
SOLID STATE COMPUTER DEPLOYMENT SCHEDULE
OPERATIONAL DATES

ADC Proposed Deployment USAF-Established
Schedule - November 1958 Dates - 5 Feb 1959
Miami DC 1 Aug 62
Albuquerque DC 1 Sep 62 1 Oct 62 (collocated

with FAA facilities)

Shrevepcrt DC 1 Kov 62

Ottava sCC (DC

program cnly) 1 Jan 63 1 Aug 62
8t. Louis scc/

C 1 Apr 63 1 Jun 63
San Antonio SCC 1 Mey 63 1 Jun 64
Raleigh 5CC 15 May 63 1 May 63
Syracuse SCC 1 Jul 63 1 Jm 63
Chicago SCC 1 Sep 63 1 Jul 63
Spokane ECC 1 Nov 63 1 Fov 63
Minot SCC 1 Jan 64 1 Sep 63
Portland SCC 1 Mar 64 1 Jen 64

Phoenix SCC 1 Apr 6k 1 Mar 64
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not been determined, USAF also set dovn a new schedule (see table
preceding). This schedule was to be included in an entirely new
SAGR schedule (Schedule A) to be prepared by the SAGE Project
Office. The phasing was to be as follows. The last combat center,
AN/FSQ-8, to be installed under SAGE Schedule 7 (Improved), was to
be at MoChord AFB (25th Air Division). Subsequent combat center
facilities and equipment were to be cancelled with the exception of
(1) one AN/FSQ-8 that was to be converted to an AN/FSQ-7, using

FY 1959 funds, to be installed at the Sioux City DC, and (2) the
combat center building at Minot.

The inmproved schedule seven dates were to be in effeot for all
items through Sioux City -- with the exception of the Minot and
Phoenix combat centers. Facilities end equipment after Sioux City
wers to be cancelled or adjusted to coincide with the new program.
The Albuquerque DC was to be designed to include the solid state
coamputer and FAA facilities.

OTTAWA SECTOR

As shown above, a s80lid state computer in a hardened site was
planned for the Ottawa sector. It was first to be a direction
center only with an operational date of 1 August 1962. later, it
would become a super combat center also (i.e., the DC and SCC would
be collocated) and its responsibility would encoapass the Bangor
sector. The location planned for the DC/SCC was North Bay, Ontario,
Canada.

On 28 August 1958, RCAF Headquarters informed NORAD that cabi-
net approval had been received for the gttawa SAGE sector and for
other additions to the Canadian system. RCAF said that certain

# This joint Canada-U, S, program provided for seven heavy
radars, forty-five gap fillers, two BOMARC squadrons, and the SAGE
installation covered above., Two of the heavy radars and twelve of
the gap fillers were to be the supporting radar environment for the
SAGE and BOMARC in the Ottawa-North Bay area, The remaining five
heavy radars and 33 gap fillers were to be added to the Pinetree
Line. At the end of 1958, there were 33 operating prime radars in
Canada and two more under construction, and six operating gep fill-
ers. The approved program would bring the totals to L2 prime radars
and 51 gap fillers. This would only partially satisfy NORAD's re-
quirements which were for 61 prime radars and 93 gap fillers. For
additional detmils, see Chapter Bix, N
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locations had tentatively been picked out.. RCAF suggested that a
conference be held with USAF, FORAD nnd cther interested agencies
to determine the sites. A conference wes held on 10 September
1958, It was agreed at this conference that there was a require~
ment for a combat center and a direction center and that they
should be collocated. It was agreed thet North Bay was a satis-
factoxy location.

In a message dated S5 January 1959, USAF informed NORAD that
the governments of Canada apd the U, S. had agreed in principle to
a cost sharing arrangement on joint air defense programe in Canada.
Included was the Ottawva sector SAGE installation. For the entire
program, Canada was to be responsible for construction and umit
(TOSE) equipment. The breakdown of capital cost, the Air Force
message said, was 2/3 U. S. and 1/3 Canada, The RCAF was to man
and operate the SAGE units (in addition tc the heavy radars and the
BOMARC units ).

FIRE DIRECTION AND CONTRO.. EQUIPMENT

NORAD asked USAF ADC and ARADCOM, in February 1958, to explore
the feasibility of combining the requirements for an antiaircraft
fire direction system (for areas without Missile Master) and a SAGE
back-up (Mode III) control system for BOMARC. The following June,
ADC recommended the AN/GPA-T3 to CINCNORAD. The latter expressed
dissatisfaction with 1t because of its impact on the SAGE system.

ARADCOM recommended two systems on 18 November 1958 based on a
recompendation of the U. S. Army Signel Air Defense Agency. The
latter recommended the Hughes Aircraft Company AN/GSG-3 for de-
fenses having three or leas batteries, and the Martin Company
system for defenses of four or more batteries (not scheduled for
Migsile Master) and for those defenses where Mode IIT control of
NORAD weapons was required.

In mking its proposal, ARADCOM was well prepared: (1) the
AN/0S0-3 vas an adaptation of equipment already in production and
could be available in six to twelve months; (2) Martin was ready to
gign a contract with an assured operational date of 23 months after
the contract was signed; and (3) if NORAD and JCS approved, DA was
ready to reprogram limited FY 1059 funds for immediate implementa~
tion and would give full support with FY 1960 funds.
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A system for Mode III operations would not be needed, NORAD
replied on 22 December, if timely and complete implementation of
the solid state computer proposal was made. Howvever, SAGE would
not extend throughout all areas, so some additional weapon di-
rection and control device would be required. The ARADCOM pro~
posal, NORAD said, appeared to meet the reguirements for non-SAGE
areas, Therefore, NORAD asked ARADCOM to proceed with the develop-
ment of a single prototype model of the Martin Compasny equipment
(Missile Master, Jr.)
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Collocation of Army-Air Force Facilities

COLLOCATION OF MISSILE MASTER AND AN/GPA-37

Background. In seeking to achleve centralized operational
control of weapons systems, CONAD saw the necessity of integrating
the Army's Missile Master, AN/FSG-1, into the SAGE system. How-
ever, the Missile Master would be avallable ahead of SAGE. There-
fore, CONAD saw that the first problem was integration of Missile
Master with the manual system, This would do two things: it
would provide eerly integration of weapons systems end centralized
control capabllity and 1t would provide experience that would be
helpful in the later SAGE integratiorn.

] In September 1956, CONAD proposed to the JCS the ccllocation
e of the Missile Master and the Air Force's AN/GPA-37 in ten areas,
The Office of the Secretary of Defense concurred cn 30 October
1956, These ten areas, the sites eventually selested for lceation
of the colloceted facility, and the radars chcsen for thz NORAD
Control Centers were as follows:¥

* TFor a complete historical accocunt from early 1956 to June
1958, see CONAD Historical Summsry, June 1957, CONAD/NORAD Histori-
cel Pecember 1957, and %RAD/CORAD Historical Swmmary,
June « The NORAD Control Centers were referred to by swch
terms as Joint Fire Direction Centers and Joint Menual Direction
Cen.>rs, In October 1958, NORAD asked that the term NORAD Centrol
Cente. be used for the collocated facility.
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Defense Area Facility Site Radar
Nev York Highlands, N, Y. (P-9) FPS-7
Magara-Buffalo Lockport AFS, N. Y. (P-21) FPS-T
Detroit Selfridge AFB, Mich. (P-20) ¥FPS-20
Priladelphia gfbgfh?:.nw&t?g:&) PS-20
Chicago Arlington Hts, N1. (RP-31) FPS-20
Washington-Paltimore Ft. Meade, Mi. (RP-5k) FPS-20
Boston Ft. Heath, Mass. (M¥-1) ARSR-1A (CAA)
Pittsburgh Oakdale, Penn. (RP-62) ARSR-1A (CAA)
Seattle Ft. lavton, Wash. (RP-1)  ARSR-1A (CAA)
Los Angeles . MacArthur-San Pedro

H111 (split site) (RP-39)  ARSR=1A (CAA)

The estimated coperational dates provided to NORAD early in
1958 ranged from May 1960 for the first site (Highlands) to April
1961 for the last site (San Pedro-Ft. MacArthur). HNORAD told USAP
that operationnl requirements jJustified earlier availsbility of
all ten sites. NORAD recommended higher priority to the extent
that all ten would be operating by the end of calendar year 1960,
USAF replied on 24 Pebruary 1958 that because of sconomic consider-
ations, significant speed-up of the program was not possible,

However, by early 1959, new dates were forecast by the Joint
Collooation pclmioal Steering Oroup that 4id show considersble
_ o If these dates held true, Missile Master/AN/GPA-37
capability would be achieved at all ten NCC's by Octoder 1960,
These dates are discussed below under New rational Dates,
NORAD's part in this was mainly to urge faster action in every

#* ‘The JCTSG was formed by the Army and Air Force in July
1957 to support implementation of collocation.



area by everyone concerned. A major prov.em was funding.

NORAD Control Center Funding. A main concern of nearly every~-
one involved with RORAD Control Centers diring the last six months
of 1958 was funding. The problem was in funiing for the Air Force
portion of the RCC's, especially for the 'ne at Philadelphia.

Funding problems were brought up at 3 meeting of the Joint
Collocation Technical Steering Group on 27 August 1958, which was
attended by two NORAD representatives., They learned that for the
Air Force, nine of the sites had been approved by Congress. The
Philadelphia proJect had been submitted &5 & single site, despite
the fact that a split site had been agreed to by Army and Alr
Forece. Congress denied allocation of furds for Philadelphia, these
NORAD observers repcrted, until the matter of a single or split
site was setiled.

For the Army, Congress had approved $19,000,000 for the
Missile Master., Contracts had been let “or five of the ten sites.
Letting of coatracts for the others was being delayed on instruc-
tions from DOD, apparently because of z ~eview of the overall
wissile program,

The NORAD representatives told the group that CINCNORAD was
not satisfied with the currently-established operational dates.
They recommended also that Fort Meade be made an operational NCC
as soon ag possible.

Following this meeting, on 18 September, CONAD asked the Air
Force to have funds allocated without delay for the Phlladelphia
site., ARADCOM assked DA to determine whether the Air Force could
reprogram FY 1959 funds from other sources to implement the
Givbsboro portion of the Philadelphin NCC, If the Air Force could
not, ARADCOM wanted DA to install one AN/FPS-~33 and two Army
FPS-6's at Gibbsboro as an interim measure. The Air Force would
then have to reprogram funds only for land at Gibbsboro. If the
Air Force could not get the real estate, ARADCOM wanted DA to ac-
quire land at the original Army site at Glassboro and proceed with
inatallation there as an interim measurs,

ARADCOM also wired DA in September on hurrying up real estate
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end construction directives for los Angeles and Chicago in order

to improve the operational dates. DA advised that these two NCC
projects were under DOD freeze order.

iater in September, ADC, ARADCOM, and NORAD learned that the
Air Force facilities at NCC's were placed in a category that would
not receive funding in FY 1959. ADC protested to the Air Force on
22 Septemder, ADC said that Air Force construction at the NCC's
had to be funded in FY 1959 to prevent delay in both the WOC and
SAQE sector operational dates.

ARADCOM told DA that further delay in the Missile Master pro-
graz was intolerable and that it was prepared to submit a unilaters
al program for installation of Missile Mester if the Air Force
facilities were not funded in FY 1959.

RORAD backed the ADC message with one to the executive agency,
concurring and urging Air Force action to get funds.

The Afir Force Chief of Staff replied to CINCNRORAD on 2 October
that "You are assured of owr support in providing the required FY
1959 and FY 1960 funds for this program.”

On 21 October, NORAD asked JXUS sssistance in getting Departe
ment of Defense and Congressional aspprovael for the acquisition of
real estate and the sllocation of finds for RCC's. NORAD said that
1t had been informed that (1) the NCC projects for Chicago, Los
Angeles, Pittsburgh, Fort Meade, and Philadelphia wers under DOD
freeze, (2) real estate planning reports for lLos Angeles, Chicago,
and Pittsburgh had not received DOD and Congressional approval, and
(3) funds had not been allocated to USAF for the Philadelphia site
and that a low priority wes given by USAF to the other KCC's,’

The JCS replied on 7 November that the Air Force was preparing
an allocation request for twelve million dollars that would provide
funding for all Air Force projects except Philadelphia. Funds for
Philadelphia would be requested in the Force FY 1960 NP, All
Army projects had been cleared. Real estate planmning reports for
Los Angeles, Chicago, and Plttsburgh were cleared by DOD and sent
to Congress on 31 October.

' This information on a delay at Philadelphia caused ARADCOM to

ask DA to go ahead with its (ARADCOM's ) earlier proposal., This was
to proceed unilaterally at Philadelphia, DA said that this would
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be unnecessary. Informal informntlion indicated that DOD wae di-
recting the Air Force to start construction on facilities at
Gibbgboro in FY 1959. DOD had relcased Missile Master on 25 No-
venmber.

At another meeting of the Joint Collocation Technicel Steer-
ing Group held on 25 November, NORAD representatives learned that
release of funds for all Air Force sites except Philadelphia was
expected by 6 December, Funds for Philadelphia were expected by
February 1959. -

Funds for Philadelphia were not releused, however. On the
25th of February, USAF notified RORAD that the request for Gibbs-
boro funds had been refused by the House and Senate Appropriations
Committee. The Alr Force was asking a reconsideration.

At this same meeting of the JUTSG, NORAD representatives
learned that for the Army, contracts had been let for five of the
ten sites. Release of funds for the remaining sites was expected
by 6 December.

Among other matters discussed at this meeting that had an in-

fluence on operational dates was a delay in completion of Air

Force operational buildings at Fort Meade, Seattle, and Los Angeles,
It was alsc learned that there were only four sets of the digital
data converter equipment available. The remaining sets were ordered
in October and had an estimated 18 months delivery time. Digital
data converters were mandatory for compatibility of SAGE and
_AN/FSG-1 systems,

On 10 December, NORAD asked ADC to investigate the possibility
of advancing the availability of the buildings mentioned above,
ADC said this was being done. On the digital data equipment, NORAD
wired the SAGE Project office that delivery of the initial equip-
ment should be October 1959 and the rest consistent with approved
installation dates of the AN/FSG-1.

Rew Operational Dates., As a result of information gained at
the 25 November meeting discussed above, the JCTSG decided to re-
vise all of its implementation schedules. New schedules were pre-~
sented to CINCNORAD on 30 Jaruary 1959; these are shown on the
table following. The forecast dates for Missile Master/AN/GPA-37
capability renged from Hovember 1959 for Fort Lawton (Seattle) to -
October 1960 for Gibb i:ro (Philadelphia).

SUREIINT.
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NCC SITE __luFMaMJIIASONDlI FMAMJ JASOND|Y FMAMJJIASONE

RP-| FT. LAWTON
SEATTLE ADS

{SEATTLE OFF. AR

P-9 HIGHLANDS
NEW YORK ADS B

(NEW YORK DEF. AREA)

MM-1 FT. HEATH
BOSTON ADS

{BOSYON DEF. AREA) 1o

P-20 SELFRIDGE
DETROIT ADS

(QETROIY DEF. AREA} T T

P-21 LOCKPORT
21 LQKACUSE aps =

{BUFFALD DEF. AREA

RP-3 | ARLINGTON HEIGH 1o
CHICAGO ADS  [Ereesmey S

(CHICAGO UCF, AREA}

RP -39 SAN PEDRO HILL .
LOS ANGELES ADS [PEEiiiis

(LOS ANGELES DEF. AREA)

2 PITTSBURGH lxmn
RP-6 SY RACUSE ADS|

{PITTSBURGH DEF. AREA )

RP-63 GIBBSBORO
NEW_YORK AD

(PHILAOELPIA DEF. AREA) ol ol

RP -54 FORT MEADE N
WASHINGTON  ADS [ i

{WASHINGTON DEF. AREA)

MIBSNE-MASTER /0PN .37 CAPADILITY H
SABEASHLE MASTER CAMORATY , i I ;

NOTE. COMPLETE NCC CAPABILITY DELAYED UNTIL THE AN/GPA.37
18 MODIFIED WITH AN/GPA-ET EQUIPMENT FOR
TIME DIVISION DATA LiNk.

K
COMPLETE NCE CAPE, 1 i1y el i i REE .
JFMAMJJASOND]J FMAMJJASORDIFMAMJIJASON
NORAD GONTROL CENTER INTEGRATION
TABLE 3 MASTER SCHEDULE arer- 20.20
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SAGE-MISSILE MASTER INTEGRATION TESTS

Collocation of Missile Master and AN/GPA-37 was one problem,
integration of Missile Master with the SAGE system was another,
CONAD's September 1956 proposal for collocation of Missile Master
and AN/GPA-37, discussed above, also contained a proposal for
{ntegretion in the SAGE eru., The 0SD concurrences of 30 October
1956 to collocation also stated that a technical plan for inte-
gruation of Missile Mester into the air defense system, both manu-

al and SAGE, was being prepared.

A Becretary of Defense memo to the Secretaries of the Army
and Air Force, dated 28 January 1957, advised that this technical
plan had been completed. In addition, the memo directed the Air
Force to request CONAD to submit an overall test plan. ‘The pure
poss of the test was to determine the feasibility and operational
desirability for centralized control of AA weapcns through economs
ical implementation of SAGE and Missile Master, or some modifica-
tion thereof, for the more effective use of AA units, CONAD was
to monitor the studies, programs, and contresct sctions and teats
outlined in the 0SD technical plan. The memo was forwarded to
CONAD by the Air Force on 11l March 1957.

A plan for testing SAGE-Missile Mester integration was com-
pleted by CONAD on S September 1957 and sent to the executive
agency. A letter from the C/S USAF, dated 24 February 1958, ap-
proved this plan subject to Army and Air Force comments. DOD ap-
proved the plan for implementation in a memo to the Axrmy and Afr
Force dated 2 My 1958,

CONAD proposed that a special test group be set up to menage
the tests. It was to be under the chairsmnship of CONAD snd to be
composed of representatives of the services concerned, CONAD
would convene the group &s required and provide guidance as neces«
88XYe

The test group was formed by NORAD on 24 February 1958. Ita
manbership consisted of a chairman and assistant chairmen from
NORAD, and one member each from ADC, ARADCOM, and CONARC. The
first meeting of the group was held 24-28 February and the execu-
tive agent was informed of 1ts establishment on I March 1958.
Also on 4 March, CINCNORAD issued a letter of instructions to the

— T ENTIAL
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groap stating that it would undertake immediately the necessary im-
plementing action for the SAGE/Missile Master test program. On 28
April, CINCNCRAD amended these inatructions with added responsidil-
ities., These were to include the development and delineation of
functional and operational procedures to ensure that the easentlal
elements of the integrated SAGE/MM systems conformed to NORAD oper-
ational concepts.

It was decided at the first meeting of the test group that
there would be four categories of tests:

(1) Implementation Testing. This was to be a checkout
of equipment and interconnections and, insofar ae possible,
an examination of operational procedures. This was planned
for the Washington Air Defense Sector between the Ft. lee
SAGE DC and the Ft. Meade Missile Master for the period Sep-
tember 1958 to February 1959.

(2) Experimental Testing, This was to prove out the
revised SAGE computer program in relation to M/M with par-
ticular emphasis on the Automatic Target and Battery Evalu-
ation (ATABE) portion of the revised program. This was
planned for the Experimental SAGE Sectar and the Ft. Heath
M/M, begimning in September 1959.

(3) Operations) Testing. This test was to determine
the optimm air defense doctrine, concepts, tactics and
techniques for employment of SAGE/M/M. This test was plan-
ned for the Detroit sector, using the Ft. Custer SAGE DC and
the Detroit and Pittsburgh M/M systems during the period
July 1960 to July 1961.

() live Fire Testing. This would comsist of the fir-
ing of Nike Missiles at drone targets under the control of
SAGE/M/M.

First Phase - Implementation Testing. This test was held in
the Washington Air Defense Sector, which was the first to include
both Missile Master and SAGE, It was held during the installation
period of this sector to determine the extent of any equipment ime-
plementation problems or incompatibilities.

The objectives eastablished by NORAD on 29 July 1958 for this
test were the following.

pobnaNIL -
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(1) Determine the sbility of SAGE to transmit
sccurate and timely target track data to the Missile
Master complex.

(2) Determine the ability of Missile Master
to receive and process reference track data receiv.
ed from SAGE.

(3) Determine the sbility of the fire unit to
scquire assigned tracks based on track reference
data received from SAGE.

(4) Determine the ability of Missile Master
to receive and process battery and track channel
information for transmittal to SAGE,

{(5) Determine the sbility of SAGE to receive
and process data from Missile Master.

Each of the agencies involved in the test had specific re-
sponsibilities. It was the Job of the NORAD Test Group to epprove
the overall test specifications, make the final evaluation, and
prepare a report for CINCNORAD, Two test directors were appointed
by and were directly responsible to the NORAD Test Group. One,
provided by ADC, served at Fort Lee, the other, provided by
ARADCOM, gerved at Fort Meade. It was the respomsibility of these
directors to coordinate the test specifications, direct the con-
duct of tests, and evaluate the data in coordination with ADES,
USASADEA, and Lincoln Laboratory.

The latter agencies® responaibilitiea included assisting the
test directors, preparing test specifications and methods, end
collecting and reducing data.

The implementation tests got underway as scheduled during the
first week of September (the first progress report wes issued on
11 September). They were completed also as scheduled. On 6 Feb-
ruary 1959, NORAD notified USAF and DA that the tests had been
completed, Preliminery test results were expected to be ready by
early March.

Second Phase -~ Experimental Testing., This test was originally

scheduled for the Linccln Experimental Sector and the Fort
Heath Missile Mester. However, it was found that the Fort Heath

m_—
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‘Missile Master would not be operational until sbout August 1960.
NORAD then asked that an sbbreviated Missile Master be made avail-
able elsevhere in the Boston area by 1 July 1959. DOD approved
the request and directed the Departments to provide the funds.

The reason for the 1 July 1959 date was that this phase of
testing was to verify the design of the ATABE function prior to
its evalustion in en operational SAGE sector., The first operatione
al ATAEE function was scheduled for inclusion in a SAGE computer
program to be finalized for production in October 1959. Therefore,
to provide a four-month testing period, the tests had to etart on

1 July.

The Fort Banks Missile Master site was chosen. Only a very
abbreviated Missile Master could be provided by thie date (seven of
twelve pallets of equipment). However, the NORAD Test Group de-
¢ided that use of this equipment was better than delaying the ex-
perimental tests and the operationsl date of the ATABE function.

On 19 December 1958, NORAD directed that the experimental tests be
carried out with the abbreviated Missile Master at Fort Banks,

NORAD was to egain appoint two test directors -- one for
Lincoln Laboratory and one for Fort Banks. And the NORAD Test
Group was again to approve the overall test specifications and to
make the final evaluation and report.

tegration of Testing Efforts, Wherever possible, the NORAD
Test Group sought to integrate the SAGCE-Missile Master testing with
. aimllar teats being carried out by other agencies so as to cut down
on effort snd money.

A case in point was the USAF ADC system operetional tests end
evaluation (Category III tests) of the SAGE system in the New York
and Boston sectors. In August 1958, NORAD proposed an integration
of test efforts, ADC would control the SAGE evaluation teats that
involved solely Air Force equipment. The NORAD Test Group would
assume responsibility for the conbined efforts of Alr Force and
Army testing agencies for the Phase Three operational evaluation
vhere system components of ADC and ARADCOM were involved. ADC and
ARADCOM concurred.

On 1 October 1958, NORAD explained the plan to Army, Air Force,

and other interested agencies. NORAD pointed out the over-lap in
ADC Category III testiuz and NORAD SAGE-Missile Master operational

SUREEIN. .
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testing. The scope of the latter, as approved by XD, was suffic-
jently broad, NORAD said, in the light of the DOD and NORAD re-
organization, to permit integration of these tests. Therefore, on
1 Jamuary 1939, CINCNORAD plammed to assume responsibility for
Category III testing of the integrated alr defense system for
which NORAD was responsible. In addition, new elements to the
system, such as interceptors, missiles, and fire direction and
control systems, would be tested as they were integrated,

CINCNORAD would establish an Air Defense Systems Test Group.
The nucleus wag to come from the FORAD Test Group. To conduct and
evaluate the tests, the new group would form a Joint Test Force.

Alr Force objected to the idea and recommended that NORAD hold
off on assuming responsibility. Air Force wanted more information
and asked for a conference to discuss the whole plan. In the USAF
view, ADC should continue to function as the “using command" for
all aspeots of its Category I, 11, and III testing. Air Force said
it recognized the requirement for testing new systems for integra-
tion into the overall system, And close coordination and direct
participation in this function by NORAD wus desirable., But the
testing responsibilities that NORAD was to assume on 1 Jamuary
mdght overlap USAF responsibilities vested in ADC,

NORAD replied that under the Unified Command Plan, operational
responsibility for air defense was shifted from the service cowpon-
ents to NORAD on 1 Jamuary 1959. NORAD, thus, was the using com~
mand, not ADC, as Air Force had maintained.

NORAD said 1t felt that prior to the time a system element bew-
came operstional, it was properly the concern of the responsible
services, But vhen it was integrated into the active air defeunse,
it became a NORAD responsibility., NORAD agreed to hold a meeting
with Air Force.

COLLOCATION OF AADCP'S AND ADDC'S

Background. Besides collocating ADDC's with Missile Master,
NORAD sought to collocate ADDC's with other AADCP's wherever possi-
ble. During 1957, surveys were made by the regions to determine
which, if any, AADCP's end ADDC's should be collocated. Little re=-
sulted from this other than for NORAD to advise ADC and ARADCOM
_that it desired collocation of Geiger~Fairchild and that they

should study the loietice reaslbility. N
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In Rovember 1957, NORAD completed an AADCP-ADDC collocation
study which showed many advaptages to collocation. Among these
were timely and accurate transmission of evalusted alr Intelli-
gence and better operational control for the NORAD Division Com-
mander,

Farly in January 1958, NORAD met with ADC and ARADCOM to dise
cuss this collocation.

The conferees agreed that collocation should be considered
for only those areas that were not among the ten already approved
Missile Magter ADDC sites or that would not have SAGE opersational
within two years. The reason was that by the time funds were ale-
located for altering the communications networks, the work accomp-
lished, and operational procedures established, there would not be
enough time left to warrant changing the system. In genersl, this
policy-was followed. However, NORAD recommended collocation at
Seattle and Ios Angeles -- both of which were to get collocated
ADDC-Migsile Master centers,

At this and subsequent meetings in Jamuary, fourteen areas
were suggested as possibilities for collocation. These were!
Travis AFB, San Francisco, Geiger, Hanford, Seattle, Ellsworth,
Fort Meade, Savannah River, Sault Ste., Marie, St. Louis, Kansas
City, Cincinnati, Dnllas, and Minnespolis~St. Paul. Collocation
in the Cincinnati ares was declded against because of the great
distance between the AADCP and the ADDC., Fort Meade was left to
Missile Master-ADDC collocation.

Geiger Field. At an ADC, ARADCOM, NORAD meeting on 28 January
1958, agreement was reached that collocation at Geiger was feasi-
ble. Action to collocate the Fairchild-Geiger facilities was start-
ed soon thereafter, and on 15 May 1958, operations began. This was
the first NORAD Control Center.

, It was not officiaslly recognized by general order until ] Sep-
tember 1958, Effective this date, the CGeiger center was establish-
ed and eassigned to the 25th NORAD Division,
»
Dellas, Kansas City, St. Louis, and Minnespolis. On 4 April
1958, ADC and ARADCOM jointly concurred, with certain conditions

# These were n-'r ARADCOM defenses,
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attached, in collocating the AADCP's at the ADDC's shown below:

ARADCOM Defense ADDC
Dallas-Fort Worth Duncanville AFS, Texas
Kansas City Clathe AFS, Ksnsas
St. louis Belleville AFS, Illinois
Minneapolia~St, Paul Osceola, Wisconsin

The conditions attached concerned locating the entire head-~
quarters battery at the ADDC., ARADCOM sald that its concurrence
was predicated on the assumption that if the entire headquarters
battery could not be located at the ADDC site, it could be placed
near enough so that perscnnel could commte without undue incon-
venience, ARADCOM set, as a general guide, a distance that would
not exceed ten minutes travel time by light military vehicle, ADC
said it sav no requirement for the whole headquarters, but would
not object if there was enough land end water, if the Army paid
for all its own duilding, and if on-site location would obviate
the necesgsity of buying additionsl land,

NORAD approved on 22 April and asked that it be brought any
logistics problems for resolution. Collocation had not been ac-
complished by the end of 1958, but plans were being prepared for
funding, constructlion, and other requirements necessary to achieve
collocation. A

Travis AFB, Savannah River, Sault Ste, Marie, and Seattle. On
14 Pebruary I§§é, ARADCOM and ADC recommended against collocation
of any of these sites. NORAD concurred except on Seattle, NORAD
asked that Seattle be reconsidered, However, NORAD provided that
if ARADCOM could get its Missile Master operating soon enough to
permit the joint center to begin operations in early 1960, interim
AADCP-ADDC collocation would not be attempted.

ARADCOM replied in April that it had information vwhich indi«
cated that it might be possible to greatly advance the operational
date of the Missile Master. ARADCOM again recommended against col-
location at Seattle, NORAD would not make a decieion, however,
until a firm date was set For operation of the whole NORAD Control
Center.

" Nothing further was done toward interim collocation until 9
October 1958. NORAD wrote ADC and ARADCOM that it had determined
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that it was feasible and desirable to collocate the Sesttle AADCP
with the McChord ADDC, RORAD said it would assist in getting
funds for collocation and requested that a cost study be made.

ADC replied on 6 November 1958 that it had learned that the
Missile Master would be installed within 12 to 17 months and that
early realization of Misaile Master prevented collocation at
M:Chord.

A decision against Interim collocation at Beattle was finally
mde at NORAD Hesdquarters. This was made early in December after
NORAD learned that the Seattle Missile Master and the NCC opera«
tional dates had been moved wp considerabdbly.

San Francisco, Hanford, end Ellsworth. ADC forwarded, in June
1958, recommendations of mﬁ? against collocation in these
areas, ADC concurred. The reason for not collocating was that
there was not enocugh room in existing vulldings and neither ADC nor
ARADCOM had money for new construction. Both gsaid that if they hed
to process requesis for funds through thelr departments, it would
take two to three yesrs for colloecation tc become a reaslity.

Both felt that collocation was feasible if NORAD could get the
funds.

NORAD wrote to ADC and ARADCOM on 9 October that it was feasi-
ble and desirsble to collocate in these areas (and also at Seattle,
as mentioned above)., NORAD would request funds from the services
and asked for a cost study. NORAD said that it had no requirement
Tfor the collocation of the adminlstrative and logistic fymctions of
the ACW squadrons and artillery units, Just the operations portion
of the AADCP and the ADDC,

New Nike Hercules Defenses. ARADCOM sent to NORAD in August a
1ist of 52 new Hercules defenses, marking eleven of them as feasi-
ble for collocation. The eleven were in areas vhere the AADCP and
ADDC were within 20 miles of each other,

NORAD then sent the complete list to ADC and ARADCOM asking
them to report Jointly on the feasidility in all areas, The mile-
age factor, by itself, RORAD said, was not sufficlently significant
to wvarrant a recommendation for not collocating.

Both components replied on 4 September that they were planning
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to send out survey teams from the defense forces and regions. ADC
asked for concurrence on certain parsmeters to be used to estab-
1ish firm guidelines for the studies:

a. Collocation would be considered only with
Magstex Direction Centers.

b. Normelly, only the operational function of
the AADCP would be considered for collocation.

¢. Electronic means of collocation would be
considered only when physical collocation was not
feasible.

ARADCOM disagreed with a. and b., concurred with ¢., with
modifications. Item a. should be rewritten to provide that col-
location of the AADCP and the nearest ADDC would be considered.
Collocated sites would then becoma NCC's. On b., ARADCOM said
that it wanted the entire headquarters battery to be accommodated
at the site, if possibvle. If not, it had to be close enough so
that personnel would be within ten minmutes travel time by light
motor vehicle., In regard to point c¢., ARADCOM said that physical
collocation should be considered only when the ADDC was approxi-
mately on or within the ring of missile batteries comprising the
defense. Electronic collocation would be considered when physical
col]).ocation was not feasible (apparently according to this criter-
ion).

NORAD agreed with ADC. The parameters expressed by NORAD
were as followsi

&. Collocated facilities would be master di-~
rection centers in all cases,

b. Collocation of the operationsl functions
only was required by NORAD, but there was no cbject-
ion to collocating the administrative and loglatie
functions 4f it would save land and money.

¢s Electronic collocation would be considered
only when physical collocation was not feasible.
The wmileage factor, by itself, was not considered
sufficlently significant to warrant recommendation
for not phyeicelly collocating the AADCP with the

£
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: This did not settle the matter. On 19 December, ADC wrote
that a jJoint report could not be submitted because ARADCOM did not
concur with separation of the Army Defense Commander from the bat-
talion headquarters by more than ten minutes travel time in light
vehicle., NORAD asnswered on 9 January that it 414 not accept
ARADCOM's non~concurrence for thia reason ani this was not an ace
ceptable parameter for the feasibllity study. NORAD directed that
the parameters it laid down (above) be used.

AADCP-ADDC TELEVISION LINK

Test Results. CONAD and the component commands decided to
test The use of television to exchange data between AADCP's and
ADDC's where physical collocation was impractical., The Norfolke-
Cape Charles ares was selected for the television test. The lat-
ter was completed on 23 June 1958.

The test showed the following:

8. Exchange of data between the AADCP and the ADDC is
technically feasible,

b. Correlation of tracks generated by the Army AR/FPS-36
radars and the Air Force prime radars is greatly im-
proved by utilizing a closed circuit TV loop.

ce TV gives the RORAD air defense commander a complete
picture of the air defense situation.

4. Exchange of data between the ADDC and the AADCP can
be accomplished with TV and microwave equipment that is
presently in stock.

e, The TV equipment can be operasted by the persommel
normally on duty in the AADCP and the ADDC.

f. TV equipment should be serviced by technically
qualified military or civilien mesintenance men
normally not found on duty at the AADCP's and ADDC's,

g. There is no saving in personnel by employing

TV for the exchange of data between the AADCP and
the ADDC over the present system used.


http:tecM1cal.ly
http:personn.el

SESTIOEIERL .

h. The cost of military owned end operated closed
circuit TV 1ink would be approximately $250,000
(estimated).

Proposal for los les, Following the test, the only pro-
posal mede was in regard Los Angeles. NORAD's primary aim was
physical collocation everywhere possible. Television or some
other similar mesns was only to be used as a last resort, A col-
located NORAD Control Center was plarmned for the lLos Angeles area
at Fort MacArthur/San Pedro Hill, This was one of the ten Missile
Master-ADDC sites. Collocation here would be for the period prior
to operation of the NCC,

On 25 September 1958, NORAD asked ADC and ARADCOM to jointly
report on the feasibllity of collocating the functions of the
AADCP and the ADDC in the los Angeles area. If thls was not feasw
ible, link by television or other means was to be considered.

ARADCOM and ADC passed NORAD's request along to their units
in the area, the Sixth Region and WADF. Both of the latter replied
in December recommending ageinst physical collocation on the grounds
of excessive cost and time, Both also felt that television wes too
costly and would require too long a lead time, Both felt that the
Iconorams, developed by the Fenske, Fedrick and Miller Company,
would cost much less and should be considered, ARADCOM concurred
with the 6th Region and recommended Iconorame. ADC agreed that
Iconorama was the most sultsble, but stated that because of the
apparent long lead time no collocation prior to that at the NCC was
econonmically feasible.

COLLOCATION AT THULE

Background. CONAD directed USAF ADC and ARADCOM, on 2 August
1957, to report on the feasibility of collocating the Thule AADCP
and ADDC, ADC recommended collocation in a new facility to be bullt
near Thule AFB, with the radar data remoted from Pinguassuit Mounte
ain. ARADCOM agreed that this was feasible. On 8 October, CONAD
approved the ADC recommendation and directed implementation,

The 6ith Air Division submitted two plans to ADC, which were
foiwarded to CONAD on 21 April 1958. The 6ith's Plan "A" provided
simply for a collocated AADCP-ADDC. Plan "B" provided for & col-
located AADCP-ADDC, & Joint command post which would include the




SAC commander, and operational and administrative space for the
SAC wing.

CONAD approved Plan B on 30 June 1958 and directed ADC and
ARADCOM to implement it.

Change in Plans. On 22 August 1958, ADC told CONAD that SAC,
as hogt command at Thule, had done nothing toward construction of
housing required in the collocation project. CONAD then found
that SAC hed received no information on the project. Following
this discovery, ADC forwarded both Plans A and B to SAC. Omn 1
October, SAC answered, disagreeing with Plan B. The cost was too
high considering a planned reduction in SAC activities at Thule.
SAC considered available facilities adequate for its mission. SAC
tl;ught Plan A was suitable and would include the items in the FY
1960 MCP.

CONAD went along, directing on 6 November that ADC and ARAD-
COM implement Plan A,

On 7 January 1959, USAF informed SAC that the Thule colloca~
tion project, in competition with other high priority Air Force re-
quirements, was not approved for inclusion in the FY 1960 MCP,

CONAD sent a strong reclama to the JCS on 24 February 1959.
The USAF decision would sericusly impair the operational efficiency
of the air defenses in the Thule area, CONAD said.

ALASKAN JOINT DIRECTION CENTERS

Bac und, The Alaskan Command Air Defense Requirements
Plan, 1957- y submitted in March 1957, stated a requirement for
Air Force BADGE (Base Air Defense Ground Environment) equipment
and two AN/MSG-L Army antiaircraft fire direction systems. There
wvas no mention, however, of collocating the two.

CONAD then stated a requirement for such to AICOM, and in
June 1957 to the JCS, for collocation of BADGE and MSG-L at two
locations: one in the 11th Division in the Fairbanks area, and
one in the 10th Division in the Anchorage area.

In response to thic requirement, ALCOM recommended Murphy Dome
for the 11th Division, kalrbanks area, and Fire Island for the 10Oth

)



Division, Anchorage area. NORAD approved and recommended both to
the XS. The executive agency informed NORAD on 29 November 1957
that both sites had been approved.

Operational Dates. CINCAL advised in October 1957 that three
stages of operation were planned, progressing from a manual mode
to a seml-automatic mode with all equipment installed. Also,
CINCAL said that it hed learmed that possibly the BADGE equipment
and the AN/MSG-4 could not be used together. NORAD forwarded
CINCAL's letter to the executive agency. Omn 5 Decemwber 1957, the
latter replied that an Interservice Coordimating Group had been
formed to eveluate the BADGE and MSG-k.

NORAD heard nothing more. On 14 May 1958, NORAD asked USAF
for information on vhat this group had found and when the Joint
centers would begin operating. USAF answered on 6 June that no
¢onclusions had been reached by this group (see ALSADS below).

The jJoint centers, using BADGE/MSG-4 equipwent, were scheduled for
operation during the third quarter of FY 1961.

NCRAD asked ALCOM if it could recoummend any means of getting
capability earlier than 1961, AILCOM answered that it cculd sug-
gest none -~ Janusry 1961 would be the earliest,

However, ALCOM stated, Joint direction centers operating in
the manual mode were to he operational by Jamuary 1959. Six
months later, both centers were scheduled to reach operation in
the semlautomatic mode using AN/MS0-18 BOC equipment.

The operational date for the Joint manual direction centers
was later changed. On 30 October 1958, ALCOM advised CAA and
USARAL that the dates were changed tc 1 March 1959 for Fire Island
and 10 May 1959 for Murphy Dome. The reason was a change in operw
ational dates tor Nike Hercules. The first battery was scheduled
for Elmendorf defenses on 1 March 1959, and for Eielson defenses
on 10 May 1959, ALCOM stated that theater commnications facili-
ties would not permit effective operation of the centers before
" the Nike Hercules units became operational,

Alaskan Air Command's Semi-Automstic Defense System (ALSADS).
The BADGE equipment, mentioned above, scheduled for Alaska wes to

be the AN/GPA-73. On 19 August 1958, USAF advised AAC and NORAD
that the Office of the Seccretary of Defense had approved the

AN/GPA-T3 system for Alnska. e
T
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AAC completed an operationsl plan for its aystem on 5 Sep-
tember 1958, which was approved by USAF on 22 December 1958. AAC
planned to employ the AN/GPA-T3 components to form the ALSADS in
four subgsectors: Fire Island, King Salmon, Murphy Dome, and

Campion.

There were to be two sectors. The Northern Sector, the 1llth
NORAD Division, was to be divided into two subsectors. Ome would
be controlled by the Joint direction center at Murphy Dome and the
other by the alr defense direction center at Campion. The Southern
Sector, the 10th NORAD Division, would also be divided into two
subgectors. One would be under the joint direction center at Fire
Island, the other under the ADDC at King Salmon. The NORAD Di-
vision control centers were to be eventually at the joint direction
centers. AAC set Jamuary 1961 as the target date for implementa-
tion of the complete ALSADS,

AN/MSQ-18 Fire Direction System. On 5 August 1958, Department
of the Army informed that two AN/M5Q-18 systems were to be
delivered in the second quarter FY 1960.

USARAL told DA in October that these systems would have to ba
modified for integration into the Joint direction centers. This
included dismounting the systems to fit into the centers and modi-
fying them to accept either AN/MPS-20 or AN/FPS-36 radar data.

At the end of December, DA was still considering the proposal.
DA had replied that the proposal was feasible, but that other prob-
lems, such as funds, availability of equipment as scheduled, and
training of perscnnel, had yet to be solved,
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Status of Radar: U.S. System

GENERAL STATUS

On 31 December 1958, USAF ADC had 1H? operatioral iand-based
radar stations, 68 of which were gap fillers. ilso, USAF #DC had
two operational Texas Towers and seven A:dC stations in the con-
tiguous system, The U, S, Navy was mair-.aining one AEW station
and ten picket ship stastions. The table telow glves a breakdown
of these figures end a comparison of the June 1958 status with
that of December 1958.

TABLE 4 ]

PROCRAM PROGRAMMED | OPERATIORAL | OPERATIONAL PRIME
Jun 58 Dec 58 | Jun S8 Dec 58 SEARCH

No

?December 1958)

. CPS-6B/FPS-10 25

Permanent 15 Th 75 T4 | MPS-T7/FPS-3 15

(P-sites) FPS-20 3L

. MPsS-11/FPS-8 9

1st Phese Mobile 31 31 27 29" wps-7/FPS-3 12

(M-sitea) FPS-20 8

- MPS-11/¥PS-8 5

2nd Phase Mobile 20 20 13 13 | MPS-7/FPS-3 3

(sM-sites) FPS-20 5

8 * P.gite No. 8 was deleted from Permsnent Program 9 December
1958,

*  Two M-sites were in Canada, one operational. One SM-site

was in Cansada.
51
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PROGRAM PROGRAMMED OPERATIONAL | OPERATIONAL PRIME
Jun S8 Dec 58| Jun 58 Dec 58 SEARCH
l:'?uip Ko
_(December 1958)
FPS5-3 2
Phase Mobile 21 21 2 3 | FP5-20 1
™-8ites )
2I Gap Fillers 237 235 5h 68 | FPS-14 56
FPS-18 12
Texas Towers 3 3 1 2 |FPS-20 2
East Coast 5 5 L 3
AEWACon Stations
West Coast 5 5 5 b
AEW Station
East Coast 1 1 1 1
East Coast 5 5 5 5
Picket Ship Sta
VWest Coast 5 5 5 5

RELOCATION AND INTEGRATION OF AN/FPS-36 RADARS

Bac und. Back in October 1957, ARADCOM said that it need-
ed to re%ocate its AN/FPS-36 radars to get better coverage against
low and very low approaching targets. ARADCOM's requirement stemw
med from three causes: (1) USAF ADC surveillance redar program

had not been fully implemented, (2) radars in the existing surveil-
lance system did not in sll cases provide the radar coverage re-
quired for Nike defense systems, and (3) existing problems in data
handling from the existing surveillance system to the Nike defenses,

General Partridge told the ARADCOM Commander that he desired
that these radars be used in places recommended by the Army, but
alaso that they be placed where they would contribute to the overall
surveillance system, It was subsequently found that each new plan-
ned location would have to be coordinated end analyzed carefully.
Some of the same locations were to get USAF ADC or CAA radar.

# Sites RP-1B and P-U6B were deleted from program.
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RORAD agreed to let ADC examine each ARADCOM proposal before it
came to NORAD.

ARADCOM furnished the proposed site locations for the S5th
Army Alr Defense Commani Region to ADC in December 1957. ADC rec-
omuended that seven of 15 sites be eliminsted and suggested that
two others could be deleted with certain zhanges in siting.

At this time, NORAD saw a need for issuing firm policy guld-
ance on surveillance. This was issued oo 20 Merch 1958. NORAD
stated that the siting of all radars used for surveillsnce purposes,
regardleas of the agency furnishing the radars, wns to be carried
out in such & manner aa to provide the best possible overall sur-
veillance system., USAF ADC was assigned primary responsidility for
furnishing surveillance raders in the U, S. 3But NORAD provided
that although ADC had this responsibility, other agencies might be
required to furnish surveillance radars, Ordinarily, this would be
on an interim besis, ADC was also made the coordinating agency re~
sponsible to NORAD for the U. S. portion of the surveillance system.

Following issuance of this policy, NORAD overrode ADC on
ARADCOM's 5th Region AN/FPS-36 relocation proposal. On 21 March
1958, NORAD approved ARADCOM's proposal. NORAD told ADC that if it
eould not provide surveillance to agencles having s need on a timely
basis, NORAD reserved the right to authorize interim radar installe
ation by any NORAD agency. NORAD told ARADCOM, however, that it
could deploy and operate interim installations of FPS-36 radars to
provide required coverage until ADC radsrs econld provide the coverage
(amplified by NORAD policy guidance - see item 4, below).

Integration of AN/FPS-36 Radars. On 5 June 1958, NORAD laid
down policy guidance on the location and integration of FPS-36's
into the NORAD survelllance system,

a. FPS-36 sites required to fill gaps in coverage
and chosen to sugment the surveillance syatem , will dbe
provided with the commmications and equipment required
to function as interim survelllance radars, When a
USAF ADC radar is placed in operation to cover the gap
for vhich the FP8-36 was sited, the latter will be with-
drawn. Proposed sites will be submitted to ADC for co-
ordination and selertion of sites that can de used to
augment the system.

P e —
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b, Wherever it is necessary to site an FPS-36
that does not sugment the system, it 1s assumed that
the USAF ADC surveillance system cannot provide the
coverage required for Nike defenses.

¢. Wherever an FPS-36 18 sited, a potential
back up for an existing or programmed USAF ADC sur-
veillance radar exists. In order to use this po~
tential, provisions shall be made for cross telling
FPS-36 surveillance information to an appropriate
Direction Center.

d. The completion of the programmed survell~
lance system in those areas where Nike defense ex-
iats, the correction of possible technical deficien~
cles in radar coverage, and the proviesion of approp-
riate data handling means will eliminate the re-
quirement for the FPS-36 in the air defense system.
However, existing FPS-36's will give a Nike defense
the capability of autonomous operation (Mode IV).
Unless otherwlse directed by NORAD, this standby
capability may be kept, if feasible, within the re-
sources allotted to USARADCOM.

In response to this letter, ARADCOM furnished ADC with the
locations (actual or planned) of 82 AN/FPS-36 radars. ADC found
that 1k of these locations were suiteble for integrating the radars
into the NORAD surveillance system. ADC recommended that 29 other
locations be changed s0 as to increese overell coverage and mini-
mize electromagnetic interference and that 39 locations not be used
for AN/FPS-36 radars. The radars in the latter areas, ADC felt,
would duplicate coverage and aggravate the interference problem,

ARADCOM's Lieutenant General Hart pointed out to General
Partridge that of the 29 locations that ADC recommended be changed,
eight were in permanent type installations that cost several
hundred thousand dollars. General Hart vondered whether the bene-
f£it to the NORAD system that could be gained by moving them would
be worth the cost. He slso pointed cut that several of the 39 lo-
cations, at which ADC recommended no FPS-36 radars be operated, had
been in operation for enough time to determine that no interference
exigted. Finally, he reminded General Partridge that the primsry
mission of the AN/FPS-36 was to extend the low altitude acquisition
capebllities of the Nike Defenses. This, thought General Hart, had .
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not been considered by ADC when it recommended against FPS-36's at
these locations.

On 24 November 1958, NORAD advised ARADCOM that it approved
integration of the FPS-36's into the NORAD system at 1% locations.
Six of these were in the 5th Reglon and already properly located.
These could be immediately integrated.

Site Location

CM-1 Argyle, Wisc,
CM.2 Dixon, 111,

CM-5 Bunker Hill, Ind,
CM-8 Tisch Mills, Wisc,
CM-9 Ludington, Mich,
CM-10 Princeton, Wisc.

The other eight were to be relocated,

Site Location

L~k Grand Falls, New Brunswick
NB-6 Hamilton, Ontario

KB-1 Barker, New York

CL-2 Vidowville, Ohio

E-1 Terry Peak, So. Dakota
E-2 Parker Peak, So. Dakota
IA-1 Indio, California

H-3 Okanogan, Washington

RORAD also requested that ARADCOM evaluate the ADC proposal
to change the locations of 29 other sites.

On 24 December, ARADCOM requested that DA approve the reloca-
tion of the radar sites approved by NORAD for integration.

In the meantime, NORAD determined that little effective use
wag ‘being made by the Direction Centers of the data available fronm
the AN/FPS-36's. For this reason, on 1k August, NORAD cited its §
June integration policy letter and directed each region and di-
vision to determine how moximm benefit could be cbtained from the
coverage afforded by Army radars., Those radars that were to fill
gzps in existing coverage or to augment the system, would be pro-
vided with commmications and equipment to function on a full-time
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basis as interim surveillance radars. Other FPS-36's were to be
tied to the ADDC by means of bridging or patch circuits. When an
AN/FPS-36 picked up a target, FORAD directed, that was not being
carried by an Air Force radar, the FPS-36 would report the target
position directly to the plotters at the ADDC and the AADCP via
the bridged eircuits.

Bach region was asked to submlt quarterly reports on their
progress on effectively employing AN/FPS-36 radars. Also, follow-
ing NORAD's approval of 1l locations on 2L November 1958, each
region was asked to state additional requirements for the integrae«
tion of FPS-36 radars in their next quarterly reports.

Northern NORAD Region replied to the August letter that there
were no radars operated by the Canadian Army which could be bene-
ficially employed in the manner suggested. As noted above, ARAD-
COM's relocation plan included the deployment of two AN/FPS-36%s
in Canada. NORAD approved these two sites for integration, tut
stipulated that DA had to take action to get approval for this dee
ployment, ARADCOM requested DA on 2L Decenber 1958 to taks sction
on this matter,

. In Alaska, USARAL was directed by ALCOM to site two AN/FPS-36's
in accordance with NORAD's directives. USARAL recommended Site
"JIG" in the Fajirbanks complex and Site "Bay" in the Anchorage come
plex, On b Deceziaera ALCOM approved the "JIG" installation, but
turned down the "Bay" site as not being in consonance with NORAD's
siting policy. ALCOM said that s radar coverage study showed that
the coverage from Bay, Site Point and Site Swmmit in the Anchorage
area was for all practical purposes identical with that provided by
the aiy defense radar st Fire Island. Permission could not bde
given to install an AN/FPS-36 at any of the existing Nike sites in
the Anchorage area.

ECCM MODIFICATIONS TO US AF ADC RADARS

In September 1957, the JCS agsked CINCONAD to outline his needs
in the ECCM field. A list of five fields that needed strengthening
vas submitted on 20 Jamuary 1958. ‘The fields and their priorities
are shown below!

# For more det~iicd information see: CORAD/NORAD Historical
Summry July-December 1957, pp 8189,

O *
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I ECCM Operator Training and Facilities 14 Dec 2006
IX ECCM Improvements for Ground Environment
IIX ECCN Improvements to Weapons Systems
v Commnications
v Defensive ECN and Passive Defense

U‘Q NORAD issued a policy statement on electronic warfare in rega-
lation 101-2 on 6 Jamuary 1558. This regulation, as well as the 20
Jamary letter to the JCS, stressed a[need for a retrofit program 2 (S sell

to provide all possible antijamming devices for existing weapons Dt e
and ground environment equipment,J Retrofit of the radar network / * “n /
had been left in the hands of ADC and USAF, '

(«) ADC advised that every effort over a 15 months period to ob-
tain FY-1959 funding for ECCM modifications had proven fruitless.
USAF had made no FY 1959 funding commitments in its buying program
foir modification of the FPS-20's, FPS-6's, or FPS-T's.

£ 70T P
C&) On 27 May 1958,/ General Partridge ‘Vrote the Executive Agent,
; emphasizing thefneed for ECCM modifications to current radars. He

C pointed out that the Weapons System Evaluation Group (WSEG) tests
had shown that modified radars could counter the ECM threat. And
with the possible delsy in the Frequency Diversity (FD) Radar Pro-
gram, it vas essential that all programmed FPS-20's, one FPS-6
height finder at each site, and all FPS~T7's be ECCM modified. He
stated that if it were not possible to divert funds to accomplish
immediate modification, & phased funding program through the FY-
1959 and FY-1960 buying programs should be accomplished, "I feel,"
he said, "that the ECM threat to the air defense system is such
that any further postponements of the procurement of ECCM modifica-
tions 'f?jr the current redars incurs a risk out of proportion to the
cost,’

( M)[A reply vas recelved in June. Tt pointed out that USAF planned

to provide all FPS-T's, and those FPS-6 and FPS-20 radars that were
to remain in operation, with a capability to combat the enemy ECM
threat. The FY-1959 radar modification program had been completed

in May and included ECCM modifications for the FPS-6'%s and FPS-QO‘;U

[ ”‘)E * ECCM modifications included: for the FPS-6 (1) adjustable An-
tenna No?»lmg: and ?g.) Adsptor for Tunable Magnetron; for the
20, (1) { Frequeacy Sinzl aneous Transmiesion ? lexing)
2} Azimith versus ."-u'l}%é ude, (3) Video Integratinn, Dickie Fix,
5) Cross-Cating, and Wave Guide Switching.(_ o im emA TN L
- SRR |
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([,L) E Other new ECCM techniques for these radars were programmed for
service testing in FY-1959 and were to be included in the FY-1960
modification program. Any nev techniques that could not be inelud-
ed dur‘i’ng production would be consldered in future retrofit pro-

ELrams §

LL) CONAD was still not satisfied. In July, it wrote that if the
s FPE-T, mnd FPS-20 radars were to be effectively employed in
the 1960-61 time period, additional funding was needed. CONAD also
gtated that the modifications proposed by USAF for the FPS5-20 fell
short of that expected. An anti-jam console for each set was need- :
ed concurrently with the other modifications to make the FPS-20 an :
effective ECCM radar. The FPS-6 height finder radars needed an im~
proved antenna if the progrsmmed tunable magnetron was to be of
value,

( U )Propoaed Class V ECCM modifications, that USAF ADC and CONAD
felt were necessary to get effective ECCM environment, were sub-
mitted with the July letter. CONAD stated that it was equally
important to provide funds to Alr Materiel Command to test the pro-
posed modifications, Without FY-1959 test funds, it would be im-
possible to place the modifications in the FY-1959 and FY-1960 buy-

ing programs.

(C() * e Executive Agent told CONAD alsc that a new device that

would passively track enemy bombers using their own jJamming signals
== the AN/TIQ-8 Jammer Tracker -- was being developed. It was to

be tested In FY-1959 and production models would be included in the

FY~1960 budget.

( W /## wmodifications for the FPS-6 included: Comtrollable Nod
Angle Including Azmiuth Control; Improved Antenna; Tunable Magne-
tron; Video Integration; Dickie Fix; Logarithmic Receiver with Fast
Time Constant Clrculit; Monopulse; PRF Jitter; Pulse Compression;

and an A,J, Control Box, For the FPS-T, CORAD wanted: Improved A~J
Console, Simultaneous Dial transmission and Duplexing, matched fil-
ters, Angular Power Adjustment, Pulse-to-pulse Frequency Shift. For
the FPS-20: Tunable Duplexing, including Multiple Pre-amplifiers,
Cross-gating and Wave~Culde Switching; A-J Console; Improved Video
Integration; Side Lobe Cancellation, including Amplitude Versus Azi-
math; Velocity Filters; Dickle Fix; PRF Jitter; Pulse Interference
Separation and Blanking; MIT Constant False Alarm Rate; Improved An-
tenna; and Pulse-to-FPulse Frequency Shift.:j

SR,
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(/{,{,)Z On 27 August, the Executive Agency replied that it wes in gen-
\ eral agreement with the Class V modificetions requested by ADC,

The proposals were being processed through the Alr Research and De-
velopment and Alr Materiel Commands, Once these commands submitted
thelr recomsendations and cost estimates, a firm ECCM modification
program could be approved. Until then, the adequacy of FY-59 funde
ing could not be determined. The modification of ADC radars to
combat ECM was considered an essential program, USAF stated, and
several ECCM techniques and devices were being evaluated. Once
completed and the most desirable configuration of each modification
program determined, the programs would be funded on a priority basis.

( Li) As of October 1958, it appeared that the joint NORAD-ADC efforts
re getting favorable action by USAF, RADC advised that USAF had
approved and funded a total of $3,121,000 for five ECCN modifications
on 61 FPS-20's, And funds for an additional twenty FPS-20's had been
requested by RADC,

THE FREQUENCY DIVERSITY (FD) PADAR PROGRAM

( 0( ) NORAD's concern about getting ECCM modifications for the exigt-
ing radars was heightened by what appeared to be certain delay in
the FD Program. As of 31 December 1958, the FD program was fairly
unstable due to budget reductions and technical production problems.

U The FD program was designed to provide the surveillance system
with a "family” of radars having improved capability in search,
height, and ECCM functions, Radars included in the FD program were
the FPS-7, FPS-20, FPS-2L, FPS-26, FPS-27, FPS-28, FPS-35, and
FPS-53.% These radars would provide a maximum ECCM capability cou=
sistent with the "state-of-the-art.” They were to operate at widely
separate frequencies between 200 and 5600 megrcycles with the capa-
bility of switching operating frequencies within a few seconds. :]

( y A preliminary operational plan for the FD radsr program was
sent to USAF by ADC in 1957. It was approved on 10 Jamuary 1958.
Then on 1 June 1958, ADC published a final operations plan approved
by both NORAD and USAF. The plan provided that the FD radars would
be deployed within the Y, S,, Canada, and the 6ith Air Divisionm.

( L{) * The FPS-53 was a combined FPS-2k and FPS-35.

@@Wﬁb
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First priority installation would be directed toward establishing
an FD capability in the ADC combat zone of the U, S, The FD radars
would replace most of the existing radars. Exceptions to the ra-
placement policy were that one FPS-6 would be retained at each
prime site and ten FPS-20's would be kept in the active network.
Phasing in of the new ZI radars -~ at 175 sites -~ was to take
Place in the 1959-196L time period.

When the plan was written, no official governmental sgreement
to deploy FD radars in Canada had been reached, so no priorities
for Canada or the 6ith Air Division were established., However, it
wasg noted that priorities for these areas were not to be lover than
for sites in the 2I,

On the basis of the approved FD plan, ADC submitted its FD
Commnications Flectronics Implementation Plan (CEIP) to USAF in
July 1958. It was September before USAF replied that portions of
the plan had been approved. The ZI program was approved in its en-
tirety, The Canadian program, USAF stated, had been deleted and
would have to be re-submitted. ‘mg'approved CEIP provided for in-
stallation of radars at 1lil sites,

On 16 and 17 October, representatives of USAF ADC, RCAF AIC,
64th Air Division, and NORAD met in Colorado Springs to reexamine
the FD program for Canada. A new program was drawn up and submitted
to NORAD for spproval. It provided for installation of FD radars at
52 sites between FY-1961 and FY-1963. WORAD approved the proposed
deployment in December, but pointed ocut that the projected opera-
tionsl dates did not meet those set forth in the North American Alr
Defense ObJjectives Plan 1959-1963 (NADOP 39-63). It directed that
every effort be made to meet these dates.

Meanvhile, in November, representatives of USAF ADC and RCAF
ADC met again to examine the program for Canada., It was concluded

* The CEIP was returned on 17 November 1958,

¥ The program was for 33 FPS-26 and FPS-27's; 34 FPS-26 and
FPS-208's; 22 FPS-26 and FPS-35's; 15 FPS-26 and FPS-2Lt's; and Lkl
FPS-26's. At 18 of the iutter sites, towers were to be constructed
for FPS“T‘SO
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-that operational dates for the FD radars would have to be advanced
approximately two years from those listed in the USAF ADC FD oper-
ations plan to meet NORAD's requirements. After the conference, a
new CEIP was handcarried to USAF. It had not been approved as of
31 Decenber 1958.

In December, Headquarters USAF provided bad news on the U, S,
FD program. It told ADC that some $29,000,000 had been dropped
from the FY-1960 buying program which would reduce the radsr pro-
curements for FY-1960 by five FPS-T's and 2U FPS-26's.

ADC fmmediately protested. In a message, coordinated with
NORAD, ADC pointed out that deferring the equipmant in FY-1960 wvas
acceptable only if the monies and radars were picked up in subse-
quent budgets. The reduction, the message continued, could not be
accepted if it extended completion of the FD enviromment past cal-
ender year 1964.

USAF's reply wvas not encouraging. It stated that changes ex-
tending implementation of the FD program were undesirable, but un-
avoidable. Although ADC wanted complete implementation of the pro-
gram by 196k, this was apparently not possible before 1965.

THE CONTIGUOUS SYSTEM

AEWSC Status. On 31 December 1958, USAF ADC's Airborne Early
Warning and Control force totalled 70 RC-121D's and seven RC-121C's
with 32 operationally ready. Available to man this fleet on this
" pame date were 67 crews, of vhich 64 were combat ready, The AEWAC
force was composed of six tactical squadrons -- three at Otis AFB,
Massachusetts, and three at McClellan AFB, California. The squad-
rons at McClellan were assigned to WADF's 552nd AEWAC Wing, those
at Otis to EADF's 551st Wing. The two wings were manning a total
of seven stations ~= three on the East Coast and four on the West
Coast «- on 31 December 1958, Propeller failures, lack of flying

hours, and a shortage of operations and malntenance personnel
vere the reasons for the wings' failure to man the ten stations
(five on each coast) required by NORAD.
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On the RBast Coast, the 551st was maunning stations 6, 4 and 2,
24k hours a day. Stations 8 and 10 were to be manned vhen Intelli-
gence indicated it was necessary. In addition to these stations
outboard of the picket line, the Navy's Airship Airborne Early
Warning Squadron One (2ZW-1) manned the only inboard station on the
eagt coast -- station 16 -- every odd day of the month. The 552nd
Wing on the West Coast was menning stations 13, 17, and 19, 24
hours a dsy, station 15 for eight hours during darkness, and
station 11 when Intelligence dictated.

Replacement for the RC-121. Omne of the main concerns of RORAD
in 1958 was that of getting an aircraft to replace the RC-121,
Both General Partridge and General Atkinson took a strong stand in
supporting a replacement program in the first six months of 1958,
but they had been unable to get follow-on aircraft funding included
in the Air Force FY-1959 budget.

In July 1958, General Partridge asked the NORAD Deputy Chief
of Staff for Plans and Operations to see if single service support
of the entire contiguous program might not be better than dual
service support. In the current program, the Air Force was re-
sponsible for providing a portion (AEWAC - Texas Towers), and the
Navy a portion (picket ships - blimps). He also requested that the
component commanders comment on the proposal.

ADC felt that the concept in being was best. It pointed out
that neither the Navy nor Air Force had a new AEWEC system under
development. The Air Force had agreed that the AEWAC program would
be a first-priority program. ADC said it realized that no funds
had been allocated in the FY-1959 budget for a follow-on AEWC
system; however, USAF had stated that it would fund development of
long lead time components during FY-1959. A meeting with repre-
sentatives of lockheed Aircraft Corporation and members of the ADC
and RAVFORCONAD staff had been held to determine a priority listing
of mutually needed components. And this list was to be presented
to the respective service departments at an early date. - Also, USAF
had already approved and funded seversl modifications to the RC-121,
The improvements would provide more relisble communications capable
of a higher data rate and greatly improved detection capability
with a search radar specifically designed for the mission. Comple~
t;gn of these modifications was set for the end of calendar year
1960. -

In August, General Partridge approached General Atkinson with
another proposal., He ;ointed out that the stumbling block to getting



a follow-on aircraft seemed to be the fact that a complete new
system had to be produced. It might be possible Lo use & Cansdisn
ajirframe and engine with American commnications and electronic
components., He asked General Atkinson to study the mew Cl~ik be-
ing produced by CANADAIR in Montreal. This was done by ARDC at
ADC's request.

In October 1958, a presentation was made to the Air Defense
Panel and the USAF Aircraft and Wespons Board. As a result of
this meeting, it was decided to set up a source selection board to
pick an aireraft. This board was established in NRovember by USAF,
composed of representatives from ADC, AMC and ARDC. The board and
a committee of evaluators from the same three commands met at Heade
quarters ARDC from 9 through 17 December 13958.

Picket Ship Status. On 31 December 1958, the number of mann-
ed picket ship stations remained unchanged from the number on 30
June. Ten picket stations (five on each coast) were being manned
around-the-clock. Seven stations (four of them on the Easy Coest)
were being manned by YAGR's, the remeining three by DER's,

In January 1958, the CNO had proposed reducing the contiguous
systen to eight stations so as to provide adequate forces for the
DEW barrier operation. NORAD had protested and by May a compromise
had been worked out. It was decided that only one station would be
dropped from the contiguous program leaving a total of nine -~ five
on the West Coast and four on the East Coast. later, however, the
CNC decided that the barriers could be adequately menned and ten
p:lckef; stations still kept for the contiguous system (five on each
coast ).

After the decision to keep all ten picket stations, NORAD bew~
gan a study on how to best use the forces allocated. It was tenta-
tively decided to use four stations for East Coast operations and
six for the West Coast. ENR immediately protested. ENR stated

* The composition of the West Coast fleet was such that man-
ning of the five stations varied. Sometimes three staticns were
manned by YAGR's and two by DER's. At other times, the ratio of
DER's and YAGR's was reversed.
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that any reduction in the number of picket forces would reduce the
number of ccastal targets that could be adequately defended.

(LL ) NAVFORCONAD was asked to comment on the proposed re-allocation

- of ships also, It replied that the deployment of the picket ships
off the East Coast was coneidered wasteful. Ample medium and high
altitude coverage cculd be furnished with four stations. Weat
Coast operations would require six stations. Naval Forces also
stated that the proposed re-allocation would result in a higher de=
gree of use of picket ship capabilities in the air defense system.

( U ) The matter was still being studied as of 31 December 1958.

( (/C) Contiguous System Operations. During the first six months of
1958, there had been much dissatisfaction with the contiguocus pro-
gram, Both Bastern and Western Regions and NAVFORCONAD felt that
the concept of operations in CONAD Operations Plan 9-57 was lesas
than adequate., Each had different ressons for feeling as it did,

( M) ENR felt that the plan did not allov for meximm use of

interceptor capability./ It wanted to move the AEWAC (Sentinel®)

aircraft from positions Inboard the picket vessels to ones outside. -
This would, ERR reasoned, extend the medium and high altitude con- {e)——?,}%‘
trol capabllity sufficiently to permit employment of interceptors

1o the extent of their combat radii. WNR wanted to delete control

from the AEWSLC functions. Also, it too wanted to test various de~

ployment configurations. NAVFORCONAD felt that the system did not

meet minimam sir defense requirements for warning or intercept of

potentially hostile aircraft. It submitted an altermate plan for
¢conslderation.,

( 14) NORAD allowed the regions to test their proposed deployment
plans and ssked ADC and NAVFORCONAD to write & new operations plan.
By 30 June 1958, two of the deployment proposals had been tested

L
([’L ) # TIn April 1958, General Partridge stated that the name "Air-
borne Early Warning and Control" and its abbreviation AEWAC were
avkward to use. He directed the staff to find a new name. The
name Sentinel was suggested. On 15 Mey, NORAD asked ADC to cone«
sider adopting the new name. It was rejected, however. The de-
clsion was then made by Ceneral Partridge that NORAD would use
the name, Both names appear in the text.

INCLASSIFIED






Y U .l Wt 311 1

* m IMemo OF t‘/ Dec 2004

equipment was needed before knowledgeable positioning of the mea~
wvard elements was possidble. WNR pointed out also that it consider-
&l contimous manning of the system mandatory. Lastly, Western
Region still wanted the control function deleted from the AEWSC
mission.

Lt) Emtem Region said it felt that placing the AEWAL sireraft

cutboard of the picket ships was the best deployment during a nor- %
mal preparedness condition even though this meant limited defense

capability against a low level attack. AEWC aircraft could al-

ways be scrambled inboard of the picket ships when a condition of

Alxr Defense Readiness or higher condition existed. j

i

U ) NAVFORCOMAD stated that the draft 3-58 was almost identical
to 957 and the new ideas in the plan could be issued as a change
to 9-57. "The proposed plan,” it wrote, "is merely a compromise
document based upon meager information...and is not the result of
a reagonsble attempt to produce a good workable plan." It recom-
mended that a staff section or comuittee be appointed to work out
a better plen,

( h Because of the opposition, NORAD decided not to publish its ;
plan. Instead, in Septenmber, a seaward extension conference was / Y
called at NORAD Headquarters in an attempt to find a solutioa to oL
the extens problems. The conferees differences of opinion were

too great,| ENR maintalped its stand for Sentinel stations cutboard

of the picket vessels ;7 WHR wanted additional testing before it

prepared a final deployment plan.

él/( The issue was settled on 8 September when General Partridge
o0ld the region commanders that the contiguous farces could be de-
ployed as they saw fit,

( U / ENR returned to the concept of operations in its Operations
Pla.é‘ 9-58 (manning Sentinel stations seaward of the picket ships);
WAR returned to the picket ship extension pattern of deployment
(menning Sentinel statiocns that extended the picket line).

KL( On 10 October, WHNR issued en interim mission directive for the

contiguous forces using the new autbor‘.lty.E'me new mission was as Y 2
rollows: (1) provide airborne early warning in the seaward exten= (eﬂ T s

sion for WNR; (2) search for medium and high altitude air targetss
(3) report eir surveillance information in accordance with existing
directives and operations orders; and (i) perform such other missions
as directed by the WADF comnder._j
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Shortly thereafter, NORAD wired the regions that although
CINCNORAD had authorized the region commenders to deploy the sea-~
ward elements as they felt best, it was still necessary to achleve
a maximum amount of contiguous coverage at all altitudes. NORAD
directed the regions to continue to explore all possible tactics
and techniques to achieve a satisfactory low altitude and control
capability at the earliest posaible date, It also directed them
to submit operations plans so that NORAD could keep abreast of
thelr operational concepts.

ENR replied first. It stated that its operations plam then
in use -- 9-58 -~ needed revising before it could be submitted.
Although no changes were anticipated in the overall concept of
operations, some revisions were needed to bring the plan into line
with the increased capablility expected from ccnveraion of the
YAGR's to SP5-17 radars, the expected operations of Texas Towers
Three and Four, and the use of M-120 ~«~ a land based radar station
that had recently become operational -~ in the contiguous network.
Such revisions would include realigning reporting responsibilities,
changing commnications requirements, and minor readjustments of
the seavard extension stations. NORAD approved the changes on 20
October 1958.

In the meantime, WADF wrote ADC and NORAD that it wes still
concerned with the control function assigned the $52nd Wing. Iimie
tations of the APS-4S height finder and APS-20 search radars, it
felt, were such that control capability in the Sentinel aircraft
vere virtually non-existent, WADF requested that the control por-
tion of the AEW&C mlssion be deleted permanently. NORAD advised
ADC that it did not approve permanent deletion of the control func-
tion. However, since CINCHORAD had suthorized the region commend-
ers to modify operations as they felt necessary, and pending re-
celipt of improved radar equipment for the wing, approval was grante
ed for dropping the control function temporarily. Omn S5 December
1958, WADF informed NORAD that it had removed the control portion
from the mission of the 5524 AEWAL Wing for an interim period.

- Meanvhile, in November, WADF submitted its concept of operaw
tioms to ADC and NORAD for approvel., The seaward elements were to
be deployed to provide maximum early warning, surveillance, and
control. Deployment had to be "fluid," WADF wrote, and as the ene-
my threat might vary from month to month, so would the deployment
configuration. The radar coverage required for low (500 feet),
medium (25,000 feet), end high (40,000 plus feet) altitude would
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partially govern deployment., The extension of control cepability re-
quired for the IM-99 (BOMARC), the F-10l1, and the F-83J would also
affect the plecing of the seaward elements.

( LL> E The deployment planned by WADF would provide defense in depth,
early warning detection in ranges of 700 miles, and a control capa-
bility seaward to 400 miles., Picket ships were to use a synchron- .
ized patrol along the sxis of their barrier to shift any gaps in @%”
coverage, However, a fixed patrol would be used vhen necessary.
The sentinels were to patrol ean serial dbarrier either inboard or
outboard of the ships as directed by the WNR commender. Wwhen de-
ployed inboard, the aireraft would normally f£ill the low and medium
altitude gaps between the shore-based radars and the ships; deploy-
ed outboard, the primary mission would be to furnish tactical early
varning to the picket ships and nc*s._’]

( %2 On 9 December, NORAD told ADC that WADF's concept of operations
approvedg;ccept that the seaward elements had to beé deployed to
counter the enemy threat as stated in the NORAD Intelligence Esti- %
mate (the estimate did not indicate that the ememy threat might vary
from month to month), Until improved radar equipment was available,
or until a change in the enemy threat was issued, NORAD continued,
deployment was to be based on fixed locations rather than on shift-
ing locations. -

(u Following NORAD's disepproval of shifting locations, WNR ap-

a deployment which placed the Sentinel aircraft outside the -
picket line. ‘The picket ship line was established approximately ¢
240-260 Mautical Miles (NM) off-shore, primary Sentinel stations
§70-510 ft-shore, and secondary Sentinel stations 300-33C NM
off-shore,

[ u) # On 1 December, WADF submitted a commmnications plan to USAF
ADC to support the operations concept. It asked that the be
approved and made an appendix to NORAD Operations Plan 3-58. USAF
ADC forwarded the plan to NORAD for review. NORAD approved the
plan on 22 January 1959 and returned it to USAF ADC for implementa-
tion, It was later pointed out that the WADF plan would have to be
an appendix to 9-57 since this plan was still being used. Once
3-58 was published, the WADF plan would become an annex to it.
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(_M> The 552nd Wing had been menning the primary stations but a
short time when the Sentinels began experiencing propeller and/or
englne failures. A preliminary investigation of the problem indi-
cated that the RC-121's had faulty propellers. Until a more
thorough study could be made, WRAMA restricted the aircraft to a
takeoff weight of 135,400 pounds. Because of this restriction,
the WNR commander decided to redeploy the Sentinels to their second-
ary stations rather than risk loass of the planes.] This placed the
aircraft approximately 50-60 NM from the picket 1 and reduced aq; g
the amount of medium and high altitude coverage provided, Becaua&c L
the two lines were so close, the radar coverage of the two elements
overlapped resulting in lack of coverage for some areas and wasted
coverage in others. [ In January 1355, Lhe WNR commander was con-
sidering moving the stations once again to correct the situation.
L@}Oxz the east coaat, the weight restriction had little effect.

one thing, ENR's primary Sentinel stations were closer than
those of WNR. ENR planes took off right from the coast at Otis
whereas WNR had a 100 mile over-land flight from McClellan, This
cut down the time that could be gpent on station and the distance
that could be traveled to end from a station to make manning profit-
able. ENR also had an adventage in that an sltermate base squipped
to stage the RC=121's from was availsble at Kindley AFB, Bermda.,

No such base was available to WNR. As of 31 December 1958, ERR wvas

manning its primary Sentinel stations ocutboard of the picket line.

(tUL Improving Contiguous Communications. On 7 July 1958, NORAD

o that HF radio comaunications between the seaward extension
elements end the shore sites were operationally unsatisfactory.
Conversion to single-sideband (SSB) commnication should be accompe
lished as soon as possible, NORAD also directed ADC to tell COM.
NAVFORCONAD when the conversion would be completed so that the Navy
might have adequate time to provide SSB equipment for the picket
shipa. ADC replied that it hoped to have the AEW&EC aircraft and
the shore stations converted to SSB by June 1959. The equipment in
the existing shore facilities would be modified to operate SSB.

The stations would also maintain the existing capability of ampli-
tude modulation, Frequency Shift Keying (FSK) teletype, and Dualex
tone teletype modes of operation. AIC went on to state that the
East Coast shore staticns were being equipped to operate FSK tele~
type in their operations with the airships. Dualex equipment was
being installed in the AEWAC airceraft and was to be placed in
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operation in August 1958 on the East Coast, and October 1958 on the
West Coast,

The request for modifying the RC-121 and installing SSB radio
equipment had been sent to AMC on 23 July. ADC requested install-
atiog of a SSB set AH/ARC~58 or an alternate Collins 182-3 or
182-4,

In the meantime, NAVFORCONAD requested the Ravy Department to
instell suitable SSB radio equipment in its picket ships to meet
the operational date of June 1959, It had planned to install at
least three separate equipments in the YAGR's (these included an
AN/WRT-2 transmitter, AN/URC-32 transceiver, and an AN/WRT-1l low
frequency transmitter). However, in August, it was discovered
that of the equipments requested, only the URC-32 would be availe
able for installation in FY-195G. So in September, NAVFORCONAD
asked that the Buresu of Ships insure programming of one URC-32
transceiver aboard each ship in the contiguous system by June 1959.
Installation would be accomplished by forces on board the ships,

It further requested that a second URC-32 set be installed as early
as possible.

By December 1958, the Navy conversion to SSB operation was in
full stride; that of ADC had fallen behind. The Department of
Ravy had programmed and funded for the equipment. It was antici-
pated that in addition to one voice SSB, the ships would have the
following equipment by Junme 1959: two FSK RATT circuits; two AM
voice; and two 100 watt voice AM or FSK standby, or one 500 watt
voice AM or FSK RIT standby,

‘The ADC 1mprovement program had been held up in USAF. lack
of specific plans for detatled improvement had prevented USAF from
including the equipment in the FY-1950 budget. To correct this
situation, ADC proposed that Wilcox equipment, then in use, be mod-
ified for SSB operation. USAF agreed and by 3 February 1959 had
included funds to modify the Wilcox equipment (the 99¢ and T158) in
the FY-1959 budget, It was anticipated that the conversion of the
shore stations on both coasts would be completed by October 1959.

This chenge (use of modified equipmeat) would provide SSB ser-
vice to the picket ships only. Equipment for airborne SSB opera-
tiop was still under study. The Sacramento Air Materiel Area
(SAAMA) was studying two pieces of equipment - the AN/ARC-T2 and
the AN/ARC-58. It was expected that procurement of one of the two
sets would be made from FY-1960 funds. Based on this, ADC estimat-
ed that 8SB operatioi with the RC-121D*s would not be available
until the spring of 1961.
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Status of Radar; Canada - Alaska - Greenland

ALASKA

Status., On 30 June 1958, 17 heavy radar stations were opera-
tional 10 Alaska and two more were programmed. By 31 December
1958, 18 stations were operating. The nineteenth station bad been
changed to a gap filler radar. This was scheduled for operation
in 1960 at Gulkana. In addition, CINCAL had programmed a gap fill-
er radar for Milgraves Hill to become operational in 1960,

Raday rovement « In the Alaskan system there were
13 AR/FP5-3's, 2 AR/ CPS-%B'Es, Eand 3 AN/FPS-8ts., Each of the 18
stations were to be converted to AN/FPS-20 (either by modification
of existing radar or by installation of an AN/FPS-20). One program
called for converting nine of the 13 AN/FPS-3's in the network to
AN/FPS-20's by adding the AN/GPA-27. On 31 December 1958, the six
stations at Sparrevohn, Indian Mountain, King Salmon, Campion,
Tatalina, and Lisburne had been converted and were operating the
FPS-20. Only the stations
at Cape Newenham, Cape

Romanzof, and Wales remaip- —  [iesimceeime]) — T
ed to be converted., It was ACW STATIONS
anticipated that this pro- 5 Bomabes mte
gram would be completed in \
the third quarter of FY- )
1959. \[J\:}

A pecond program had e
originally provided for re-
placing the two
AN/CPS-6B's (one at Fire o, e
Islend, F-1, and one at i

h}" m’ ?—2) vith gﬁ:w‘vm BEw L1

AN/FPS-T's in FY-1958,
This program was changed,
however, when USAF advised

ora
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that it would be unable to complete the AN/FPS-T program until FY-
1962, In its place was substituted a program for moving two
AN/MPS-T's from the ZI to Alaska and converting them to AN/FPS-20's
by adding an AN/GPA-58 to each. These radars were expected to be-
come operational in the second quarter of FY-1959.

On 31 January 1959, the AN/FPS-20 at Fire Island was 95 per
cent operatiopal, that at Murphy Dome was 100 per cent operational.
Meanvhile, the AN/FPS-T's were removed from further consideration
in the improvement program. AAC wrote USAF that the AN/FPS-20's
would satisfy the high-altitude detection and control requirements
in the Alagkan theater. Any additional operational capebility that
might be obtained from using the AN/FPS-7's was outweighed by the
cost of construction for them. AAC asked that both sets be removed
from its radar program. USAF deleted both in November 1958.

Getting two search radars for F-1 amd F-2 had been but part of
the problem at mid-1958., AAC also wanted two height finder
(AN/?Ps-s) sets at each site by FY-1960. USAF had told AAC that
only one AN/FPS-6 for each site would be available by the desired
date and it would be the third quarter of FY-1961 before the second
get could be furnished.

AAC asked CINCAL to help, stating that unless dual helghtefind-
ing facilities were avmilable for the similtaneous control of manned
interceptors and ground-to-air missiles, the two Joint Direction
Centers could not operate properly. CINCAL appealed to NORAD and
proposed that USAF be asked to meke the equipment svailable by the
second quarter of F{-1960,

In July 1958, NORAD asked USAF for a second height finder for
F-1 and F-2 even if it meant reprogramming equipment allocated for
low priority ZI sites, USAF replied that with the proposed cut in
fighter deployment in the Alaskan theater, sufficient ACLW equip~
ment was available to AAC to accomplish its mission. However, USAF
would consider & proposal from AAC to reprogram the allocated
AN/FPS-6"s to get two sets each at F-1 and P-2, NORAD agreed with
USAF's views and forwarded the comments to CINCAL.

On 31 Jamuary 1959, 18 AN/FPS-6's vere listed in the AAC radar
program, F-1 and F-2 were programmed to receive two sets each.
Reither of the two sets at F-1 was operational, but both were being
installed; at F-2, one AN/FPS-6 was operating, the second was pro-
grammed to become operational in the second quarter of FY-1960.

COMETEENR x
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CANADA

Status. On 31 December 1958, there were a total of 33 opera-
tional heavy radar stations and six gap filler radars in Canada
(not including the Mid-Canada and DEW Lines). Thirty-two of the
heavy redars were those Jjointly built and financed by the United
States and Canada and known as the Pinetree Line. Ten of these
heavy radars and the six gap fillers were deployed along the East
Coast in the 6ith CONAD/NORAD Division area, The other 22 ran in
a line from Nova Scotia to Vencouver Island. The remaining opera-
tional heavy radar was one of three heavy radars being built on
Canadian soil under the USAF ADC Mobile Program. The operational
radar was M-119, located at Lowther AS, Ontario. The other two
were being constructed at Barrington AS, Nova Scotia (M-102), and
Kamloops AS, British Columbia (SM-153).

USAF ADC manned nine of the heavy radars and the six gap fille
ers in the 6ith Division area, and nine of the remaining 23 heavy
radars (including the Mobile station); Canada manned the other 15
radars which included one in the 64th's area.

The Radar Improvement Program. On 30 June 1958, the thirty-
three stations in Canada had a combination of American and Canadian
search and height finder radars. The network was composed of the
American AN/CPS-6B and AN/FPS-3 and the Canadian FPS-502 and TPS-
501. At all but one site new equipment was programmed.

The AN/FPS-3's at 15 sites were to be converted to AN/FPS-20's
by having AN/GPA-27's added. The AN/CPS-6B's at six sites were to
be replaced with AN/FPS-20's. Ten sites (including M-119) were to
get Frequency Diversity radars. Of the two remaining sites, one,.
C-30 on Resolution Island, was to convert to an FPS-3, the other,
C-35 at Comox, was to be phased out and would not change radar.
Also, under this portion of the Canadian improvement program, a
total of 52 AN/FPS-6 height finders were to be installed in Canada
(some sites were to receive two height finders).

As of 31 December 1958, only one of the sites had an operation-
al FPS-20, The station at Pagwa River, Ontario (C-1k), had its

AN/FPS-3 modified by a GPA-27 in July. On this same date, six of
the AN/FPS-6's scheduled for the system had become operational.

cossotens.  EER
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A second program was for additfonsl redars in the Canadian
network to extend the combat zone northward. This progrem was
first proposed by USAF ADC in 1955. It becane known as the Fourth
Phase Radar Program or Operation PILIOW. It had not received the
approval of the Canadian or American governments by 1958, however.

In the first six months of 1958, NORAD re-emphasized to USAF
the need for an extension program. The best USAF could offer was
that seven heavy radars would be approved for funding in FY-1960,
with an operationsl date of FY-1963.

To August, NORAD advised ADC that it had reexamined the exten-
sion progran and concluded that to provide effective coverage for
the northern U. S. and southern Canada, approximately 11k new ra-
dars were needed. This total included 26 heavy radars (18 along
the Pinetree Line and eight along the Mid-Cansda Iine) and 88 gap
fillers.

Also in August, the RCAF proposed a conference at Hesdquarters
NORAD to exemine the alr defense programs in Canada. RCAF also
asked that USAF be invited so that joint U, S.-Canadisn programs
could be discussed. NORAD sgreed and the conference was scheduled
for September.

Prior to the conference, the XS asked NORAD to comment on a
proposal submitted by the Secretary of the Air Force to the Secre-
tary of Defense on Canadian air defense., This proposal wss for ine
stallation of two BOMARC squadrons, a SAGE DC/CC, and two heavy and
12 gap filler radars in the Ottawa-North Bay area, and installation
of five heavy and 33 gap filler radars in the Pinetree system.

On 10 September, members of the RCAF, RCAPF ADC, USAF, USAF ADC,
and NORAD staffs met to discuss the radar, SAGE, and BOMARC programs
for Canada., It was concluded that the U, S, and Canada should go
ahead and build seven heavy and 45 gap filler radars as previously
plammed by RCAF and USAF. The NORAD representatives concurred, but
emphasized that the seven heavy radars and the LS gap fillers repre-~
pented only the highest priority installations in its larger require~
ment,
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NORAD also told the XS that it concurred with this proposal,
but pointed out that its overall requirements for Cansda were 61
heavy radars (the 35 planned and/or existing plus 26 in the exten-
sion) and 94 gap fillers (the six in existence plus 88 in the ex-
tension). The gap filler requirement was later reduced to 93.

On 5 Jamary 1959, it was learned that the U, S, and Canadian
governmente hed agreed in principle to a cost sharing arrangement
for Joint air defense programs. Included in thie arrangement were
the seven heavy and 45 gap filler radars. Two of the heavy radar
sites were to be in the gouthern James Bay a.rea*at Lake Mistissini
and Moosanee, the other five in western Canada,” The k5 gap filler
sites {six to be provided by RCAF and 39 by USAF) were to be built
in eastern and western Canada. Canada was to be responsidble for
all construction and unit (TOXE) equipment; the U. S, for all tech-
nical equipment. The breakdown of cost wvas tentatively set at
sbout two-thirds U, 8., one-third Canada. Canada was to man and
operate the seven heavy radars.

THE DISTANT EARLY WARNING LINE

On 31 December 1958, the Distant Early Warning (DEW) Line
scape Dyer, Baffin Island, to Cape ILisburne, Alaska) had been
fully" operational for a little over a year's time. This line
was not, however, operating as well as desired. There were several
reasons for this which will be discussed below.

Employment and Suitability Test (ESAT) Part II. When the DEW
Line was bullt, USAF had provided that a two-phase test would be
made to determine how effectively the line operated. It was to be
made by the Air Proving Ground Center (APGC) of the Air Research
and Development Command, Part I of the test had been held in 1957.

Part II of the ES&T, nicinamed Project RED SEA, was conducted
between 1 May and 2 September 1958, The purpose of the test was to
determine the operational cepability of the DEW Line to effectively
detect, ldentify, and report survelllamee information to the Combat
Operations Centers at NORAD, RCAF ADC, AAC and the 6ith Air Division,

# fThe five radars were to be located at: Carberry, Man.;
Yorktown, Sask; Alsask, Sask,; Dada, Sask,; and Olds, Alt,
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and the adequacy of commnications and electronics maintenance,

(&) ‘The test was held in that portion of the DEW Line extending
from Hall Lake (FOX) to Cambridge Bay (CAM). This section includ-
ed 13 DEV Line stations -~ the Main stations at FOX apd CAM and all
auxiliary and intermediate stations between the two./ A total of
121 aireraft (KC-97 and B-52) participated in the penetration tests

in 73 flights of single and multiple formations. C@M

[ U ) The test report issued by APCC concluded that: "“The present
opérationsl capability of the DEW Line is acceptable; however, it
meets effectively only the detection requirements of the early
warning mission.”" APGC said that all of the penetrations had been
detected by the search radars, But it was felt that this detection
capability resulted from the amount of overlapping search coverage
on the line rather than from operator efficiency. JRearvard commnie-
cations were "satisfactory." The surveillance rts from the line
arrived at the various COC's in a matter of 14-17 minutes after de-
tection, However, the information in the messages was incorrect
about one-third of the time, This was attributed to poor super-
vision and improper techniques used by the surveillance operators.

“a EAmng the important conclusions reached by APGC were the followe — e
ing: (1) the potential of the DEW Line equipment for detecting and 'Wﬁf»

reporting penetrating aircraft was excellent and the current capa- (] -
bility of the line vas acceptable; {2) equipment performance was ex-

cellent (excepting the AN/FPS-23) but low personnel efficiency re-
duced system capability; (3) the major factors contributing to re-
duced DEW gystem efficiency were -~ lack of supervision at all oper=-
ating levels, inadequate formal and onwthe-Jjob training programs,
inadequate and/or lack of standing operating and management proced-
ures, use of the AN/FPS-19 Redslarm system as a means of detection,
and restrictive identification procedures; and (i) the design and
operation of the AN/FPS-23 equipment was unsatisfactory,

[M) USAF ADC vas aware of many of the problem areas and had start
ed corrective action before the APGC report was pudblished. In other
problem sreas, actions to correct the deficiencies noted in the re-
port were underway by the end of 1958.

/ M) USAF AIC had already been working on the AN/FPS-23 problem.
One .fault was that the graphic presentation gave so many false
alarms that it was difficult to tell vhether the alarm was caused
by an alreraft or by the equipment itself. Bell laboratories had
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discovered that a resson for the false alarms was that the sensi-
tive receivers of the set picked up too much of the signal from
adjacent transmitters. By May 1958, Western Electric personnel
were cn the line and offsetting the antennae of the sets to reduce
the signal received.

A second deficiency of the AN/FP3-23 equipment was the graphic
presentation display. The equipment presented pen recordings on
electrographic paper. The presentation was almost Impossible to
read, however, To correct this, Bell Laboratories developed a new
device called a Doppler Spectrum Analyser (DSA) to fit on the con-
sole. The presentation of the DSA was in the form of a continuocus
track which could be used to follow the airceraft through the dop=-
pler beams, The DSA had been accepted for use on the line by USAF
ADC and a target date for installetion set for 1 April 1959. How-
ever, on 10 December 1958, Rome Air Materiel Depot told USAF ADC
that it did not know just when the DSA could be installed and oper-
ating in the system.

The APGC report had also recomnended against use of the
AN/FPS-19 radalarm equipment for detection purposes. The radalarm
had been installed on the AN/FPS-19 to operate as a warning to the
conscle operator that a detection had been made, Then the console
operator could monitor the scope more closely. But because of the
sensitivity of the radalarm and the numerous false alarms (of 9,750
alarms evaluated, some 865 per cent were false), the console opera=
tors were ignoring the alarm, or taping down the alarm control so
it could not ring. In November 1958, USAF ADC asked FECO to change
its contract to provide for 2h.hour scope surveillance. A reply in
Japuary 1959 informed ADC that the scopes were being monitored
around-the~-clock.

Installation of a message composer which APGC recommended for
the data centers was still under study. By December, however, &
FECO radician had developed a composer for rearward reports which
appeared satisfactory in every respect. And USAF ADC was review=-
ing the equipment to see if it could be installed in all sector
dats centers.

With respect to personnel problems, USAF ADC had to depend
more or less on FECO, As contractor for the line, it was FECO's
responsibllity to see that adequate supervisory and managerial
techniques were used. ADC did direct the 460lst Support Growp
(DEW) to monitor these functions more closely, As to training, it

- SEWT

L]



http:install.ed
http:fol.l.ow

¢ . SRR

was recognized by both FECO and ADC that the operations personnel
on the line were not adequately schooled in air defense operations.
Bowever, FECO told USAF ADC in January 1959 that it was revising
its radician training program to include air defense concepts.

writing & new operations plan for the DEW Line. It felt that the
existing plan of 1 June 1956 had been made obsolete by the passage
of time and changing command relationships. NORAD also wanted to
assign operational control of the line to Northern and Alssksn Rege-
ions since they were closer to operations and could better super-
vise. A pew plan would help standardize operations, clarify nebu~
lous commnd relationships for the Components, Regilons and Divisions,
and allow NORAD to delegate its responsibilities to the regions if
a0 desired.

On 29 Jamuary 1959, NORAD submitted to the XS its proposed
operations plan. The NORAD plan delegated to the Commanders, Northe-
ern and Alasken NORAD Regions, operational control of those portions
of the DEW Line within their areas of responsibilities. The plan
would not, NORAD wrote, affect USAF ADC's responsibilities for con-

tract edministration, logistic eupport, and operation of the Cape

c Lisburne~Cape Dyer system. The region commanders responsibilities
would include insuring, by inspection and monitoring actions, that
DEW Line operations were carried out in accordance with the NORAD
plan; coordinating directly with USAF ADC in resolving problem
aress vhich did not require action by NORAD; and acting as coordi=-
nating agencies between the DEW sectors snd other commands which
might need the support of the DEW system for specisl alr operatiocnse.

Manning the DEW Line. In October 1958, NORAD learned informal-
ly that Canada's Minister of National Defense, Mr. George Pearkes,
had visited the DEW Iine and had returned with the proposal that '
his country assume s major share of military manning responsibility
for the line. This was followed in December by an official request
from the Canadian government through the Canadian Joint Staff in
Washington, D, C. The Canadian Joint Staff pointed cut that the
government agreement of May 1955 provided that Canada would have
the right to assume operation snd menning of any DEW station locate
ed in Canada after notifying the U. S. And it asked for USAF's
agreement in principle to changing the menning concept,

The DEW Line was menned by personnel of USAF, RCAF, and Peder-
a8l Electric Corporation. The latter was -esponsidble for manning

< X e




wvith civilian personnel all cperating positions on the line except
the data centers at the DEW Main stations. At each of the six
data centers, there were six wmilitary positions. USAF manned five,
the RCAF one.

USAF had approached NORAD and USAF ADC on an informel basis
even before the formal Canadian request arrived. NORAD had approve
ed the change; USAF ADC opposed any change at that time. The pro-
posal was studied by the Air Staff at USAF and they decided in
favor of the Canadian proposal. On 31 December 1958, USAF wrote
the Canadian Joint Staff that it agreed in principle with the Can-
adian proposal.

Manning details vere to be worked out by RCAF ADC and USAP
ADC. The broad policy outline laid down by USAF was that addition-
al RCAF officers would be assigned to the line to the extent that
they would be predominate among the military personnel at each Cane
adian Main station (i.e., PIN, CAM, FOX, and DYE). The senior RCAF
officer would be designated "Officer-in-Charge.” The latter would
be responsible for all non-contractusl functions to be performed in
accordance with the guidelines established by NORAD. USAF would
continue to administer the contract with FECO and would assign of-
Ticers to accomplish these duties. Additional cost to the RCAF
would be limited to that necessary for supporting the RCAF persone
nel.

On 1G Janusry 1959, representatives of RCAF, USAF, RCAF ADC,

USAF ADC, and NORAD met to work out the details for the new manne
ing concept. It was agreed that there would be seven officers at
" each Canadian Main station -« five from the RCAF and two from USAF.
The RCAP contingent was to be headed by a Squadron Leader vho would
be designated DEW Sector Commander. USAF would provide two offi-
cers, one to serve as liaison officer between FECO and the h60lat
Support Group (DEW), and the other, an officer gualified in air de-
fense operations, to serve as a director. The concept had not re-
ceived official approval as of 24 February 1959.

-DEW System Radar Improvement Program. In addition to the
actions taken by USAF ADC to improve the existing radar system on
the DEW Line to combat the current threat, it was also looking for-
ward to the post-1960 threat., In June 1958, ADC proposed to USAF
that it replace alternate AN/FPS-19 radars on the line with
AN/FPS-30 redars. USAF replied that it was taking programming
action to replace all DEW lLine radars with AN/FPS-30's.

ey GHEE
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TABLE 5 STATUS OF RADAR: ALASKA~CARADA-(QREENLAND
SITES UNDER OPERATIONAL COMMENTD
(SEE COMMENTS ) CONSTRUCTION .
Pinetree (USAT Fimded)
30 June 1958 23 23 Inclodes G-32, Thnle
31 Decenmber 1958 23 23 Includes G=32, Thule
Pingtree (RCAF Finded)
30 Ame 1958 10 10 Does not incl 3 USAP
31 December 1958 10 10 ADC Mobile sites
Pinetres Gap Pillers(Sith ADiv)
30 June 1558 6 6
81 Decenber 1958 6 6
Ith Phase Heavies(Canada)
30 June 1958 23 Program avaiting approval
31 December 1958 7 7T sites approved
kth Pnase Gap Fillers(Canads)
30 June 1958 51 Progran swmiting spproval
31 Decexber 1958 Ls 45 aites approved
DEW line
30 June 1958 57 57
31 December 1958 57 57
Alasks
30 June 1958 19 1 17
31 December 1958 20 0 18
Alegution DEW Extension
30 Jume 1958 6 6 0
31 Decenber 1958 6 6 0
Bastern DEW Extension .
30 Jme 1958 L
31 December 1958 L 2

Pacific Barrier (31 December 1958) b DER's and b AEW aircraft operating between Kodisk and Midway Island

Atlantic Barrier (31 December 1958) L DER's ard & AEW eircraft opersting between Argentia and the Azores

‘
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On 24 October 1958, ADC followed up its initial request with
a CEIP for the DEW Radar Improvement Program. The CEIP noted that
the Aleutian Segment and the Main DEW Line/needed radars capable .
of providing coverage from 200 feet over land (from surface over ’
water) to 100,000 feet, with a detection range of 250 nautical
wiles against a cruise missile target,) To attain this capability,
ADC proposed to replace 1% existing AN/FPS-19's on the Main DEW -
Line and three FPS-19's on the Aleutian Segment with AN/FPS-30's.
In addition to the FPS-30's, USAF ADC alsc wanted 17 modified
AN/FP3-26 FD radars installed, one set at each FPS-30 location to
act a8 ECCM "burn-through" radars,

USAF approved part of the CEIP on 3 December 1958, The
AN/FPS-26's were deleted from the plan. USAF stated that these
radars were not suitable for raid assessment. ADC protested on 16
December. But USAF replied that it would program AN/FPS-58's for
the line since they were better raid sssesament radars.

The program for the DEW Improvement with AN/FPS-30's as of 31
December 1958 was as follows (the AN/FPS-58's had not been program-
med by this time):

TABLE 6

DEW IMPROVEMENT PROGRAM - AR/FPS-30's
31 December 1958

SITR OPERATIONS
DESIGRATION LOCATION DATE
FY
coc-1 Nikolski, Aleutian Chain, Alaska 1/63
COB Cold Bay, Aleutian Chain, Alaska 1/63
COB-5 Port Heiden, Aleutian Chain, Alaska 1/63
LIZ-2 Point lay, Alaska 2/62

# There were a total of 29 FPS-19's on the Main DEW Segment.
USAF ADC was proposing replacement of 14 of them. Six FPS-19's
were on the Aleutian Segment, ADC proposed replacing three of them.
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STTE OPERATIONS
DESIGRATION LOCATION ngs
POW Point Barrow, Alaska 3/62
POW-2 Oliktok, Alaska 3/62
BAR Barter Island, Alaska 3/62
BAR-3 Tuktuk, NWT, Canada 3/62
PIN Cape Parry, NWT, Canada 3/62
PIN-2 Young Point, WWT, Canada 4 /62
CAM Cambridge Bay, Victoria Island, Canada /62
CAM-2 King Williem Island, Canada /62
CAM-4 Parke Peak, NWT, Canada L/62
FOX Hall Lake, NWT, Canada 4/62
FOX-2 Piling Lake, Baffin Island, Canada h/62
FOX-h Cape Hooper, Baffin Island, Canada 1/63
DYE Cape Dyer, Baffin Island, Canada 1/63

THE MID-CANADA LINE

On 1 Jamuary 1958, the Mid-Canada Line (MCL) had been declared
fully operational. Identification became a problem, however, The
munber of “Unknowns™ reported was so mumerous that MCL information
was being disregarded at the NORAD OOC,

The principal means of fdentifying air traffic at the ML was
by flight plan correlation. This required filing a flight plan by
each aireraft prior to take-off from a base and the transmission
of this plan to an ARTC unit or a MIDIZ station. Radio contact
wvas established with the MIDIZ by the plane prior to penetratiom.

.
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Traffic over the MCL was normslly divided into three types -~
bush airceraft, commercial aireraft, and military aireraft. The
bush aircraft were small planes operating from improvised bases
remote from ordinary means of commnications. This type plane
crossed the MCL in the greatest mumbers. The commercial and mili-
tary aircraft operated from permanent bases with excellent communi-
cations facilities. These types could comply with the regulations
governing identification. The bush aircraft could not. As a re-
sult, almost every crossing by bush aireraft resulted in an "Un-
known" classification. The MCL was able to identify only 48 per
cent of the southbound traffic in Canads, and epproximstely 90 per
cent of the "Unknowns" were bush aircraft.

Bome provision had been wade in planning the line to handle
the bush traffic problem. Land clearance airdromes were set up
where the aircraft could land and file flight plesns. Arrangements
were made also for some visual identification at the MCL stations
(this was made obsolete vhen the RCAF ADC began unattended cpera-
tions at the doppler stations). These measures were not nearly
enough, however. Some other means of identifying the traffic had
to be found.

The Operations Research Branch of the RCAF ADC set out to
find this mesns. The research personnel figured that if they
could find some way of determining which planes were smll, slow,
and low-flying, they could be classified "Friendly” without flight
plan correlation, A wmesns was found right in the Doppler equip-~
ment,

The Doppler Detection equipment displayed a crossing of en
aircraft in the form of a pen tracing knovn as a "signature.” The
original purpose of this pen tracing was to discriminate between
aireraft crossings and other signals and for counting aircraft
croseing the MCL. It was found that by carefully studying the sig-
natures, the approximate size and speed of crossing traffic could
be determined. The analysts then made charts from the tracings,
showing how each aircraft type would look as it crossed the doppler
equipment, The charts would allow the MCL operators to separate
ﬂigh:.s into two categories -- "small and slow” and "large and
fast,

_ The new system was tested from 28 July to 3 August 1958. 8o
successful vere the tests that on 18 Augunt the new procedure was
adopted for use all along the line. Then on 5 September, RCAF ADC
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forwerded to NORAD the new procedures that it wished to adopt for
operations in the MIDIZ, It asked that NORAD concur in the new
procedures so that the MIDIZ Air BNavigation Orders could be amend-
ed, The regulations governing the movement of large aircraft (3.
e., aircraft vith a fuselage length or wingspan of 65 feet or more)
were not changed. Small aireraft (i.e., fuselage length or wing-
span of less than 65 feet) could now "airfile" flight plans. MNORAD
concurred in the proposed amendment on 23 September 1958.

The improvement wes tremendous. As noted above, the MCL had
been identifying less than half of the southbound traffic. By De-
cember, the MCL was identifying 90.5 per cent of all flights.

Other features added to the MCL system to ald identification
wvere new HF transmission frequencies at each Section Control Sta-
. tion (SCS) which provided an additional air/ground facility. Newer
techniques were under study to enable the operators to determine
the approximete speed and track data on penetrating traffic. Tests
were being set up to see if the Doppler Spectrum Analyser (DSA)
might be used on the L. More sensitive receivers were being pro-
grammed for lmstallation in the James Bay area of the line and an
sutomatic alarm adjuster was being considered for installation
throughout the system.

WESTERN EXTENSION AMD THE PACIFIC BARRIER

As originally planned, early warning coverage in the Pacific
wvas to be extended with land-based radars along the Aleutian Chain
from Raknek to Umnak and with a sea barrier of WV-2 aircraft and
DER's from Umnak to Midway Island.,

On 1 July 1958, the sea barrier had begun operating with four
DER's and four AEW aircraft. 'The force was not, however, operating
between Midway and Umnak., The Aleutisn land-based radars would not
become operational before March 1959, CINCRORAD had asked the CRO
to edjust the sea barrier to cover the exposed area until the Ale-
utian segment became operational., After the land-based segment be-
came operational, the sea barrier could then be shifted to the Mid-
way-Umak line,

The temporary line set up on 1 July ren between Kodiak Island

and Midway, The four DER stations were on a line mmning SSW to-
vard Midvay Island from a point some 200 nautical miles off Kodiak
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Island, with approximately
200 nauticsl miles between
each station. The WV-2's BENT LISF BARRIER
wvere operating out of Mide 1 Octorer 1958 -
way, flying out some 1250

nautical milea and then

back in & racetrack pat-

terns The WV-2 pattern 4 P
overlapped the DER line - anee

some LOO miles.

The sea barrier had
been in operation but a
shurt time wvhen the NORAD
and BARPAC ataffs met to
discuss & new deployment
plan which they called the

"Bent Line Barrier.” In- et T
stead of operating direct- Jie STATION REPEREHCE POMTS

ly between Midwsy and Kod-
iak, AEW aircraft would
operate from Midway to a
point Just south of Umak
and picket ships would op- b’ A4
erate southeast of and :
generally parallel to the
Aleutian Chain from Kodiak
over to the AEW line. The
BARPAC staff felt that this line wonld provide better coverage of
the Aleutian Chain and allow better AEW coperations.
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ghe reasoning behind this proposal was as follows. As the bar-

rler forces were then operating, the plcket ships were located some

distance from the Aleutians. An enemy could, BARPAC felt, fly over .

the Aleutians, then drop to a low level and fly undetected between @%’
the picket ships. The Aleutizn mountain peaks kept aircraft from ‘
flying at low level while crossing the Aleutians. Only after cross-

ing could they drop to low level. Thus if the ships were moved

closer to the Aleutian Chaln, they could sweep the top of the mount-

ains with their radar and catch an enemy aircraft before it had time

to drop to low level., Alsc the operational radars in Alaska at

Cape Newenham and King Salmon could cover part of the chain and ine
cresse the low level radsr coversge.
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NORAD and CINCPAC approved the idea. After a brief delay
csused by the necessity of BARPAC providing ships for submarine
patrol temporarily, the bent line barrier was placed in operation
on 1 October 1958,

By Jamuary 1959, the COB sector, as the Aleutian segment wvas
known, had begun limited operations. CINCNORAD told the Alaskan
NORAD Region commander that there was some question as to the need
for retaining the Bent Iine Barrier. He stated that there vers
two courses opent (1) have CINCPACFLT abandon the Bent Line bar~
rier and implement the permenent Umnak-Midway barrier, or (2) maine
tain the barrier until the COB sector was fully operational on 31
March 1959. CINCAL recommended leaving the Bent Line barrier until
the Air Force personnel, who were then in a training status, eould
becomes familiar with the segment equipment and facilities.

NORAD informed CINCPACFLT of CINCAL's decision and requested
that the barrier be left in operation until 31 March 1959 when the
Aleutian Segment would become fully operationsl.

The Aleutian land-based aextension of the DEW Line provided
for a total of six AN/FPS-19 radar stations between Nikolski on
the wvest and King Selmon on the esst. This project, codenamed
STRETCHOUT, called for the construction on one Main station at Cold
Bay and five lateral auxiliary stations (Driftwood Bay, Sarichef,
Nikolski, Port Moller, and Port Heiden).

Western Electric Corporation, prime contractor for the work,
planned to test and align tge commmnications and electronic equip-
ment through December 1958, Then from 1 January until 31 Merch
1959, the contractor planned to man and operate the six stations
around-the-clock for further testing and evaluation. During this
period, Air Force personnel would be phased into the stations from
the joint Air Training Command/Alaskan Air Commend training pro-
grem. The firat station to receive personnel was to dbe the main
station at Cold Bay. Enough personnel to man the remaining stations

. % Support facilities were accepted by the Air Force between
23 July and 30 October 1958. C&E equipment was installed and teste-
ed at all stations except Driftwood Bay before 31 December 1958.
‘Phe latter facility was to be tested by € January 1959.

-

' ! =


http:f\1.l.1y
http:t.empora.r1

87

© were not expacted to become available before the third quarter of
FY-1959.

By January 1959, the Aleutian segment was in a limited opera-
tional status, but was still under contract control. The Air Force
personnel were in a training status, familiarizing themselves with
equipment and facilities on the line.

EASTERN EXTENSION AHD ATLANTIC BARRIER

In the Atlantic, the Navy ran a sea barrier between Argentia,
Nevfoundland, and the Arzores, This barrier had begun operations
in July 1957 with four DER's and four AEW aircraft, The AEW force
wvas temporarily reduced in August 1957 to two sircraft due to a
shortage of operating funds. It was increased to three planes on
17 January 1958 and to four aircraft on 30 April 1958. The picket
force remained at four ships out 1958 except for very brief
periods in November and December., On 31 December 1958, the bar-
rier vas at full strength -~ four ships and four aircraft.

To improve operations on the Atlantic sea barrier, Admiral
Jerauld Wright, CINCLANT, wanted a heavy radar installed on Flores
Island in the Azores, BHe felt that such an installation would of-
fer numerous benefits, such as reducing the AEW flights from New-
foundland by two hours; allowing the AEW planes to decrease thelr
take-off loads to within "safety" limits; allowing closer spacing
of the DER's; and increasing surveillance for submsrine air search
(SAR) purposes and for defense of the Azores. On 15 August,

* Except for a pericd between 19 July and 20 August when the
line was shifted to provide coverage of the Denmark Straits, the
line wvas as stated,

#% On 19 Novenber, the line was temporarily reduced to two
shipe because of material breakdowns; on the 21lst it was back up
to three ships, and on the 22pd of November it was at full strength,
The force was lowered to three ships on 8 December when one ship
was used to deliver a patient with appendicitis; it was dack at
full strength on 10 December.



CINCLANT sent a letter to the JCS through CINCNORAD asking for ine
stallation of the radar. NORAD forwarded the lstter on 1T Septem-
ber with its concurrence, By October, NORAD had heard informally
that the X8 felt that it would be 1963 before the radar ¢ould de
in operation and that this was considered too late, for the Atlant-
ic extension (G-I-UK) would be cperating by then.

The Second Atlantic DEW Extension was a Jointly sponsored one
that was to run from Cape Dyer, Baffin Island, across Greenland,
to Iceland, them by water to the Faerces, and then once agaln by
water to Scotland. USAF was building the land~based portion of
the line from Cape Dyer across Greenland to Iceland. The Navy was
to extend the line from Iceland to the U. K. This line was often
referred to as the G-I-UK extensicn.

Construction had begun in July 1958 on two stations of the
four radar station complex knovg as the DEW Oreenland Extension
(DEW Bast) being built by USAF." The two stations being built
were DYE 1 and LI located on the east and west coasts of Greenland.
Work on the remaining stations (DYE 2 and 3) was to begin during
the summer of 1959. All four sites were to receive the AN/FPS-30
radar and were to operate as eastern auxiliary stations of the DEW
Cape Dyer sector, The locations end designations of the Greenland
sites vere as follows.

TABLE 7 —
STATION GEOGRAPHICAL RAME chTxo; -
DYE 1 Qagatogaq 6693T'N, 520L5'w
DYE 2 Ice Cape Site #1 66°30°N, 46°30'W
DYE 3 Ice Cape Site #2 65%45'N, 43%25'W
DYE b Kulusuk Tsland 65°31'N, 37°10'W

A draft operations plan for DEW East was completed by USAF ADC
during Rovember 1958, The plan was submitted to the EWOWG in this

* Construction on DYE 1 had begun on 19 July, on DYE L on 3
August 1958.

-
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same month for review and approval. The latter agreed that the
comamications system should provide 2 minimun of 36 voice chan-
nels between the DYE Main station and DYE 1; a minioum of 12 chan-
nels between INE 1 and the support base at Sondrestrom; and a mine
imuotehchmnehbetveenMLandz,mzammmdma
and 4,

[ U During the EWOWG meeting, the Danish representatives stated
that their government would have to meke the final decision on the
1ink and type of communications connecting Kulusuk Island (DYB &)
with the Icelandic site at Keflavik (H-l). The plan provided for
a 36 voice channel submarine cable. They felt that no problems
would arise if the proper coordination was made before the link
was installed. All air/ground radio frequencies to be used at the
newv sites in Greenland and Iceland had to be fully coordinated
also, The Denish members wanted authority to operate the asites at
DYE 1 and & 1f and when the Danish Government so desired and want-
ed a draft plan coordinated with their government before final

publication.

/“ The EWONG declded that the plan should be redrafted by USAF
ADC incorporating the suggestions made at the meeting and it
should be coordinated with the Danish Government and other sgencies
prior to submission to USAF. They also decided that RORAD should
be requested to contact the DOT of Canada to get approval to relay
flight plan data to the Greenland Segment from the Goose AMIS,

( U/ py 31 December 1958, the plan was being rewritten. The opere
ations date set for the system was 30 June 1961.

( ‘/() Proposal to Abandon the Sea Barriers. In September 1958, the
J] asked CINCONAD to comment on a proposal for abandoning the sea-
ward extensions of the DEW Line and using the resources to tuild
up the contiguous system.

( (’{) CONAD replied on 26 November that it was in favor of redeploy-
ing the barrier forces to sugment the contiguous system.] It point-
ed out that distant early warning against the menned bomber became (
less important when the ballistic missile threat became equal to

or greater than that of the manned bonber. When this occurred, the
retaliatory and air defense forces would have to be capable of acte
ing within 15 minutes warning provided by nmw’g‘.j At that time the
resources of the sea extensions could be best employed in the con=

tiguous system.

e
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The contiguous system had to be expanded, CONAD continued, to
get better tactical warning and improved weapons countrol capebil-
ity. Means to control BOMARC and interceptors off shore to the
limit of their effectiveness were essential to prevent the coastal
approeches from "becoming unduly attractive to the enemy.” CONAD
recommended redeploying the Atlantic and Pacific barrier resources
and expsnding the contiguous cover as the threat changed, expand-
ing the quality and quantity of contiguous cover as proposed in
the NORAD Objectives Plan 1959-1963, and studying the feasibility
of using a tethered helicopter-YACR combination in the contiguous
system,

The redeployment set forth in the NADOP 59-63 was as follows.

TABLE 8
YEARS
SYSTEM FY 59 FY 60 FY 6L | M 62 ¥ 63

Atlantic Sea Barrier
“TARW Stations 5 5 5 0 0

Picket Ship Stations § 1 k 0 4]
Pacific Sea Barrier

AEW Stations 6 6 6 0 1]

Picket Ship Btations b b L 0 0
Contiguous System
“Pic &t" Sh:l;p "Stations 10 10 18 22 22

AEWAC Stations 10 10 10 22 22
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Status of Combat Weapons

REGULAR FIGHTER INTERCEPTOR FORCES

General Status. As of 31 December 1358, there were a total
of 70 fighter-interceptor squadrons and one fighter detachment in
the North American air defense system. These squadrons were owned
by three commapds: USAF Air Defense Command had 59 squadrons and
the detachment (of which three squadrons were in the 6hth Air Di-
vision area), RCAF Air Defence Command had nine squadrons, and
Alaskan Air Command had two squadrons. Two of the USAF ADC squad-
rons had no aircraft or crews, This left a total of 68 operation-
al squadrons and one detachment in the NCRAD system.

On 30 June 1958, there had been 73 reguler interceptor squad-
c rons, of which three had no aircraft or crews. This left a total

of 70 operational squadrons at mid-1958, or two more than on 31
Decenber.

The 68 operational squadrons and one detachment were equipped
with the following aireraft on 29 December 1958.

T%m 9 - e e~ - oAbt e e e Y i ——— ——- R edepiy e—p—
TYPE AIRCRAFT | NUMEER SQDNS OWNING COMMAND
F/TF-102A 27 USAF ADC (includes 2 in 6ith ADiv)
1 AAC
F-86L 13 USAF ADC
F-89J 11 USAF ADC (includes 1 in 6Lth ADiv)
1 AAC
F-104A/B 2 & 1 Det| USAF ADC

# USAF ADC actually owned 60 squadrons on 31 December 1958;
however, one squadron, less a detachment, had deployed to Formosa

temporarily and was under the cperational control of PACAF. l !
>
C _m——
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TYPE AIRCRAFT NUMBER SQUADRONS OWNING COMMARD
F-89H 2 USAF ADC
r-9uC 1 USAF ADC
F-86L/F-104A/B 1 USAF ADC
CF-100 Mx 5 9 RCAF ADC
TOTAL &8 & 1 Det
Total strength of the force on 31 December 1958 is shown be-
lov.
TABLE 10
INTERCEPTORS AND CREWS
| INTERCEPTORS CREWS

COMMAND DATE POSS  OPNLY RDY ASGD OPNLY RDY

30 June 1958 1,292 812 1,657 157
USAF ADC

31 Dec 1958 | 1,415 905 1,676 803

30 June 1958 60 A 64 5T
64th Air
Division 31 Dec 1958 64 43 78 70

30 June 1958 80 b1 86 81
Alaskan Air
Command 31 Dec 1958 62 39 T Tl

30 June 1958 162 162 225 225
RCAF ADC

31 Dec 1958 172 90 242 206

30 June 1958 | 1,59%% 1,059 2,032 1,120
TOTALS

31 Dec 1958 | 1,713 1,077 2,067 1,170

USAF ADC Interceptor Force. As of 30 June 1958, ADC had 61
B¢ » During the last six months of the year, ADC lost cne
(the L6th at Dover was inactivated). Thus, it owned 60 squadrons
as of 31 December 1958. However, one sguadron less a detachment
wvas on temporary duty in Formosa. And two squadrons had no air-
craft or crews, This left ADC with 57 squadrons and one detachment
operational,

The loss of part of a squadron came about as a result of the
crisis on Formosa., USAF directed ADC to deploy 12 F-104's to Formosa

WS
T ' .
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to operate under PACAF., This was accomplished by sending the 83rd
Fighter-Interceptor Squadron less a detachment from Hamilton AFB.
The squadron arrived in Formosa in September and remained until
December.

Meanvhile, USAF directed ADC to maintain a combat cepability
on Formosa with the F-104 for an indefinite period. Since persone
nel had been sent on temporary duty status, their tour had to be
less than 180 days. ADC was forced to replace the 83d personnel
with crews from another squadron. The only conbat ready F-10k air-
craft and crews left in the ZI were in the 337th Fighter-Intercep-
tor Squadron at Westover AFB,

As directed by an operations order published on 6 November,
crevs of the 834 and 337th exchanged places in Formosa in December.
The 337th moved 18 of its F-10UA aircraft to Hamilton and left ten
F-104 aircraft and crews at Westover as a detachment to be used in
scheduled SAGE tests in the Boston Alr Defense Sector. Personnel
of the 83rd Squadron returned to Hamilton.

In the meantime, General Thomss White, USAF Chief of Staff,
asked for Cenersl Partridge's views on permanently transferring 20
F-104's to the Chinese Nationalists. NORAD replied that the Nation-
alists should have F-104's provided that this did not interfere
with F-104 programming for ADC. NORAD pointed out that at that
time only enough engines were being made availsble for four hours
flying time per month in the 21, Transfer of 20 aircraft would re~
duce the flying time available to practically nothing for at least
six wonths.

On 17 February 1959, the JCS informed CINCPAC that operational
control of the F-104 unit on Formosa would revert to CINCNORAD on 1
March 1959 and the unit would de retwrmed to the United States.

In other changes in the ADC interceptor force, the 327th
Fighter-Interceptor Squadron was moved from George AFB, Cslifornis,
to Thule, Greenland, and the 33lst Fighter-Interceptor Squadron was .
moved from Stewart AFB, Nev York, to Webb AFB in Texss,

6ith Air Division. On 30 June 1958, the 6ith Air Division in-
terceptor force was temporarily down to a2 strength of two sguadronst
the 59th at Goose Bay, equipped with F-89J's, and the 323rd at
Harmon, equipped with F-102A's, However, in July 1958 tbe 327th
Fighter~Interceptor Squadron arrived from George to take the place
of the deactivated Thth Squadron.




On 31 December 1958, the 64th Air Division fighter forces in-
cludeds two squadrons of F-102A's (323rd and 327th) located at
Barmon and Thule, and one squadron of F-89J's at Goose Bay. The
].att;g was scheduled to receive F-101B's in the first quarter of
FI-1961.

RCAF Air Defence Command. On 31 December 1956, as at mid-
1958, Interceptor operations in Canada (excluding the Sith Air Di-
vision area) were carried ocut by nine all-weather interceptor
squadrons, each equipped with 20 afrcraft, from five bases. Two
of the aircraft at each unit were CF-100 M¢3D's, used for training.
The other 18 were CF-100 Mk 5 aircraft, used for air defense opera-
tions. Fowr of the RCAF stations -~ Uplands, St. Hubert, Bagot-
ville, and North Bay -~ had two squadrons each, vhile Comox had a

single squadron.

Until late 1958, the RCAF had been planning to replace the
CF-100's with sn aircraft then in development -- the CPF-105
"Arrow." Canada had started development of this aircraft in 1953.
It was programmed to enter the active aircraft inventory in the
; 1960's. On 23 September 1958, Canada's Prime Minister, John

e’ Diefenbaker, announced that Canada would not put the CF-105 into
production. It would contimue the development program until March
1959, at which time the program would be reviewed again. He stated
that a thorough study had been made and it was found that the man-
ned interceptor would not be as effective to meet the post-1960
threat as had been previously thought. Canada would plan on introe
ducing the BOMARC guided missile instesad. The nine squadrons then
in existence would continue using the CF-100 pending replacement by
the BOMARC or newer type alrcraft.

Alagkan Air Command. As of 31 December 1958, AAC had two
squadrons (one less than at mid-1958). One squadron, the 3lst
(equipped with F-].OeA's), had been inactivated in October 1958.
Of the remaining two squadrons, one =- the LiGth -- vas equipped
with the normal complement of F-80J's and operated from Ladd AFB;
the other, the 31Tth, was an “augmented" F-102A squadron located
at Elmendorf.

The UE complement for the 317th was set by USAF, effective 1
October 1958, at 30 F-102A's and three TF-102's., Except for one
TF-102, the 31Tth had this strength at that time, The additional
TF-102 was to be assigned about the first quarter of FY-1960., The
317th's extra aircraft came from the inactivated 3lst,

¢ e -



AAC had wanted more. AAC had proposed augmenting the hhgth
and the 317th with 18 F-102A's from the 31st. CINCAL and NORAD
approved this proposal (the latter on 15 August). But USAF would
agree to no more than the UE set on 1 October.

The reason for augmenting the 317th was that ALCOM and AAC
did not feel that the F-83J in the Li9th was capable of performing
adequately the identification function. They wanted more F-102A's
for the Job end also to keep up on training.

Alagkan Program. In the first six months of 1958, USAF's
fighter program for the Alaskan theater provided for the following.
One F-102A squadron (31st) was to be inactivated and one F-10PA
squadron was to be left. The F-89J squadron (449th) was to get
F-101B's in FY-1962, This would leave the theater with two squad-
rons -- one equipped with F-102A's and one with F-101B's.

CINCAL did not care for the program. He proposed to USAF
through NORAD that both squadrons in Alaska be re-equipped with
F-106A aircraft in calendar year 1960. By having one type of air-
cralft, support and training would be simplified. NORAD supported
CINCAL's proposal and in April informed USAF that it concurred.

USAF did not agree, however, It stated that its original
program was sound. On 11 June 1958, NORAD agein wrote to USAF ask-
ipg it to reconsider, USAF replied that it would keep CINCAL's
proposal under consideration and would advise NORAD of any future

changes.

By July 1958, AAC had received the latest USAF programming
document (PX-60-1B-1, June 1958) and noted that the F-106A prograa
had been reduced Air Force-wide from 26 squadrons to nine. The
program also advanced the phasing in of the F«101B's to replace the
F-89J's in Alaska from the first quarter of FY-1962 to the fourth
quarter of FY-1961.

On the basis of the revised program, CINCAL sent USAF, through
NORAD, a new proposal. He pointed out that his main concern was
obtaining two squadrons of the same type aircraft {each vith a UE
strength of 33 aircraft) having an atomic capability at the earl-
iest possible date. This requirement could not be met by the cur-
rent interceptors. The F-89J had neither the speed nor the alti-
tude capability to adequately perform the identification function
againat the type threat facing Alaska, end the F-102A had no atomic
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copesbility. The fact that both squadrons had different type air-

ecraft complicated Almaka's air defense mission since it would not

permit mutual air division support, standard control and intercept
training and techniques, and recovery snd turn-around of the aire

oraft at other than the home base.

His original choice of the F-106A over the F-101B, CINCAL
contimied, bad been based on wvhat he considered superior perform-
ance and the comparative avallsability of both types of aircraft.
Bowever, the availability date of the F-101B had been improved and
the F=106A program reduced, Because of these changes, he now asked
USAF to consider replacing the F-89J squadron with an F-101B squad-
ron during the fourth quarter of F¥-1959, or as soon thereafter as
possible, and converting the F-102A squadron to F-101B's the follow-
ing quarter. "In the event that F-101B aircraft cannot be mede
available to Alasgka prior to...the F-106A..., then the preference
for the F-106A aircraft is restated,” he concluded.

RORAD forwarded the new proposal to USAF on 5 November with
its concurrence. The Alr Force answer was not encouraging. It
stated that a squadron of F-101B's would not arrive until the first
quarter of FY-1961 and that the UE strength would be only 18 air-
craft. This was all that could be spared. A second squadron of
F=-101B's to replace the F-102A squadron could not be provided.
However, USAF said it was planning to provide the F-102A aquadron
vith & GAR-11 atomic capability by the fourth quarter of FY-1961.

AUGMENTATION FORCES
TABLE 11 AUGMENTATION AIRCRAFT TOTALS REPORTED

USAF U.8, Navy ANG RCAF ADC RCN

30 June 1958 | 1,530 965 1,091 | Bquiv of | Acft
» #| two sqdns | as
31 December 1958 | 1,900 933 930 | UE of 101 | avail

acft

# Approximate strength

Mi%l%?\_@enuﬁon Forces. The USAF augmentation force wes
P Tactical Alr Command (TAC) and Air Training Commend

OUNSERREL '
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(ATC). TAC's force wams composed of tactical fighter wings and
tactical combat crew training wings; ATC's force was cowposed of
all-weather combat crew training wings. e

The tactical fighter force had nine F-100C/D/F fighter wings,
or a total of 36 squadrons vith a UE of 18 aireraft each., Theo-
retically, some 648 aircraft from this force could possibly augment
the regular interceptor force, However, many of the squadrons were
scheduled to deploy overseas during an emergency and would not be
available for air defense operations. The tactical combat crew
training wings wvere located at the three bases that TAC hed acquire
ed from ATC on 1 July 1956 -- Nellis, luke, and Williams. From
these bases some 400-500 F-84F, F-86F, and F-100A/D/F aircraft
could be used in an emergency.

et
. .

As noted above, ATC lost much of 1lts augmentation force when
TAC assumed control of three ATC training beses and their personnel,
On 31 December, ATC's all-weather combat crew training wings were
operating from two bases ~- Perrin snd Moody. These two bases were
reporting between 250 and 300 sircraft nssigned. An incresse in
strength wvas expected on 1 January 1959 when F-89D's would become
aperational at a third base, Connally Air Force Base,

Air National OGuard. On 30 June 1958, 55 Air National Ouard
squadrons had & mobilization assignment to ADC as augmentation
forcves. This total was divided into 42 all-weather and 13 daye _
fighter squadrons. Another 12 day-fighter squadrons had & mobili-
zation assignment to TAC. USAF had proposed assigning all 25 dayw

fighter squadrons to TAC. NORAD, USAF ADC, and TAC had agreed.

On 1 October the transfer was made, ADC was left with & mobil-
ization force of 42 all-weather squadrons. These squadrons each
had a UB of 25 aircraft, or a total of 1,050 aircraft, that could
possibly have been used in air defense.

- Us 8o Bavy. On 31 December 1958, the Kavy reported a total of
933 ne vy fighter aircraft available for use as augmenta-
tion forces, ‘These 933 aireraft were grouped into the following
categories: 500 Fleet aircraft, 217 Training aircraft, and 216 Re-
serve Training aircraft.

# One squadron was located in Puerto Rico.

A
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(ATC). TAC's force was composed of tactical fighter wings and
tactical combat crew treining wings; ATC's force was co:poaed of
all-weather combat crew training wings. -

v
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The tactical fighter force had nine F-100C/D/F fighter wings,
or a total of 36 squadrons with a UE of 18 aircraft each. Theo-
retically, some 648 aircraft from this force could possibly augment
the regular interceptor force. However, many of the squadrons were
scheduled to deploy overseas during an emergency end would not be
available for air defense operations. The tactical comdbat erew .
treining wings were located at the three bases that TAC had scquire
ed from ATC ou 1 July 1958 -- Nellis, Luke, and Williams., From
these beses some 400-500 F-B4F, F-86F, and F-100A/D/F aircraft
could be used in an emergency.

As noted above, ATC lost much of its augmentation force when
TAC assumed control of three ATC training bases and thelr personnel.
On 31 December, ATC's sll-weather combat crew training wings were
operating from two bases -- Perrin snd Moody. These two bases vere
reaporting between 250 and 300 mircraft assigned. An increase in
strength vas expected on 1 January 1959 when F-89D's would become
operational at a third base, Connally Air Force Base.

Air National Quard. On 30 June 1958, 55 Air National Quard
equadrons had & mobilization assignment to ADC as augmentation
forces. This total was divided into 42 all-weather and 13 day-
fighter squadrons. Another 12 day-fighter squadrons had a mobili-
zation assignment to TAC. USAF had proposed assigning all 25 day-

fighter squadrons to TAC. NORAD, USAF ADC, and TAC had agreed.

On 1 October the transfer wes made. ADC was left with a mobil.
ization force of 42 all-weather squadrons. These squadrons each
had a UE of 25 aircrafi, or a total of )1,050 aircraft, that could
possibly have been used in air defense.

U, 8. Navy. Omn 31 December 1958, the Navy reported a total of
933 ne vy Tighter sircraft svailable for use as augmentae.
tion forces, These 933 aircraft were grouped into the following
categories: 500 Fleet aircraft, 217 Training aircraft, and 216 Re-
serve Training saircraft.

#* One squadron was located in Puerto Rico.
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Canadian Augmentation Forces. The forces avallable to augment
the RCAF ADC regular fighter force in December 1958 included the
ADC training stations at Chatham and Cold lake and the Royal Capadw
ian Ravy. The Operational Training Unit at Chatham had a Unit Estabe
1lishment strength of 56 Mk 5 Sabre aircraft and an average of 36
experienced crews. The Cold Lake Training station had 45 CF-100
Mic 4A aircraft and an average of 20 experienced crews. Both base
commanders were to bring the maximim pumber of alrcraft to a combat
ready state, man them with experienced staff crews or the most ex-
perienced crews avallable, snd await orders from the AOC ADC when
an emergency arose. The aircraft at Chatham were to operate from
their home base, those at Cold Lake were to deploy upon orders
from the AOC ADC.

The RCN forces consisted of Banshee aircraft from the Atlantic
Coast. These aircraft were to be provided on a “when available"
basis for combat operations in the 2nd Sector under the operational
control of the sector commander.

ARMY AIR DEFENSE WEAPONS

General Status. As of 31 Decenmber 1958, the number of Army
air defense missile and gun battalions totalled 64, ARADCOM had 62
(60 in the U, S. and two in Thule) and U. S. Army, Alaska, had two.
Of the battalions in the U, S., 58 were Nike (equivalent in fire
power to 61) and two were Skysweeper. At Thule there was one
Hercules battalion (of which one battery was operational) and one
gun battalion.

TABLE 12
MISSILE~GUN STATUS

JUNE 1958
NIKE BTRYS SKY BTRYS

AVG N0 Ajax 242 6
ASGD Hercules 2

AVG N0 Ajax 242 6
ON SITE Hercules_ 2

DECEMBEER 1958
NIKE BTRYS SKY BTRYS

Ajax 236 6
Hercules 8

Ajax 236 6
Hercules 8




ATASKA AND THULE

AREA JUNE 1958 DECEMEFR 1958
URIT WEAPON UNIT WEAPON
Thule 5k9th Bn 90me:n hth Missile Ba 90ms &
(Nike~-Hercules) 1 Btry
55th Arty Bercules
(opn1)
Alsska  96th Bn o »
Ft. Richardson 120mm %th Bn 120mm
502nd Ba 120mm 502nd Bn 120

# less one battery

USARADCOM. At mid-1958, ARADCOM's Nike program called for TO
battalions by the end of FY-1959. ‘The 70 battalions would include
43 Nixe Ajax and 27 Nike Hercules. Of the 27 Hercules battalions,
18 battalion equivalents (72 fire units) were to be formed by con=
verting existing Ajax sites, the remnining nine were to be activat-
ed in new defense areas (including one battalion in Greenland).

This program was changed on 15 December 1958. A shortage of
construction funds, construction problems encountered at various
sites, and a stretchout in equipment procurement caused a revisione.
The new program provided for 67 on-site battalions at the end of
F{-1959 (three battelions formerly scheduled for operations at six
SAC bases had been deferred). This program included 43 Ajax bat-
talions (36 to be menned and operated by Regular Army units, seven
to be menned and operated by Nationsl Guard units) and 24 Hercules
battalions. Of the 2i Hercules battalions, it was still planned
to form 18 battalion equivalents (72 fire units) by converting ex-
isting AJax sites., The remaining six would be activated in new
defense areas (including the Creenland battalion). Only one of
the six Hercules battalions for the new defense areas was expected
to become operational by the end of FY-1959, however.

On 1 July 1958, ARADCOM had 58 Nike battalions on-site (2ik
fire units), vhich in fire power was considered by ARADCOM the
equivalent of 61 battalions., By 31 December 1958, ARADCOM had 59
battalions on site (in fire power the equivalent of 62 battalions),
58 in the U. B., one at Thule. The equivalent of 56 battalions
(236 fire unmd were Nike Ajax, the remaining three (12 batteries)

‘ b
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wvere Nike Hercules. Eight of the 12 batteries were converted Nike
AjJax batteries, These eight were located in the U. S. as follows:
one each in the Detroit, Philadelphia, Chicago, and Los Angeles
areas; two each in the New York and Washington-Baltimore defense,
The remaining four batteries were pewly activated at Thule, Green-
I.ang. Only one of the fowr had become operational by 31 December
1958,

On 31 December 1958, ARADCOM's active U, S. gun program con-
slsted of two operational Skysweeper units, the same level as at
mid-1958. These two units were the Lth Gun Battalion (Skysweeper),
Tlet Artillery, located at Savannah River, and the 2nd Gun Bat-
talion (Skysweeper), 68th Artillery, at Seult Ste. Marie. ARADCOM
was also operating the four 90mm gun batteries in Thule vhich were
sugmenting the new 4kth Missile Battalion (Nike Hercules), 55th
Artillery, during the transition from guns to missiles.

Nike Hercules Improvement Program. In 1956, Bell Telephone
Iaboratories (BTL) proposed to DA that it proceed on an advenced
design Nike Hercules. On 18 April 1956, DA msked the BTL to initi-
ate studies to determine the feasibility of improving the Hercules
capabllity against small, high-speed targets in sn ECM environment,
The study was completed in 1957 and several improvements were pre-
sented to the Army staff for consideration.

By 1958, the Army had agreed to certain improvements to the
basic Hercules system rather than to an entirely new system, These
improvements were: (1) a new, long-range, high-powered, I-baxd ac-
quisition radar (HIPAR); (2) a new Ku-band, range only radar; (3)
an improved target tracking radar to give increased range against
small targets; and (4) minor changes in the operating consoles,

The improvements were expected to provide the Hercules system

a capability sgainst small, high-speed targets of the Rascal (
and Hound Dog and to enable the Hercules to work in a "heavy"
ECM environment. N The improvements were to be provided in so-called
"retrofit improvément kits."

In September 1958, DA asked ARADCOM for its recommendations as
to ‘the minimm number of improvement kits needed for the curreant
Hercules program, ARADCOM replied that it wanted T9 complete retro-
fit kits, 17 kits less the HIPAR, and sufficient commmications
equipment for the latter 17 so that they could receive HIPAR data.

L "I )
il ST



ne S

ARADCOM told DA that it had been unable to obtain NORAD's approval
of ite stated requirements. NORAD would not concur in the require~
ments because it felt that the cost of the improvement program
would affect the overall air defense budget and, in particular,

the Frequency Diversity rsdar program. HNORAD alsc felt that there
was no need for the new target ranging radars (Ku) at every Hercu-
les fire unit and the use of the new HIPAR in the defenses was un-
necessary when an existing or programmed radar could furnish come
parable data at the time and in the form required by the Hercules
syatem,

Shortly thereafter, USAP asked ADC and CINCNORAD if the Army
program had been presented for coordination. USAF said that DOD
apd the Buresu of the Budget had reviewed the proposed Armmy and Alr
Force budgets and that DOD recommended cutting the USAF FD program
11 the Army HIPAR improvement program were funded. This would
eliminate any duplication in funding for the U, S. surveillance
systems DA felt that the performance characteristics of the HIPAR
plus the technical compatibility of the improvements to the Hercu-
les system mede it essentisl to procure Army retrofit kits. Air
Force further stated that the Army program would, in meny cases,
duplicate the USAF FD program.

CONAD then outlined its etand to the JCS. ARADCOM had con-
tacted it, CONAD said, to obtain coordination, but the program had
not been presented in sufficlent detail to permit evaluation of
the impact on the oversll surveillance program. So the improvement
program had not been approved. CONAD stated further that if DA
proposed to program the improved Hercules equipments, the proposal
" had to have CONAD's approval.

On 5 December, DA wrote ARADCOM that the JUS had sent CIN-
CONAD's messcage to it for action. It stated that two CONAD staffl
nerbera had visited DOD and had agreed that CIRCONAD considered
early improvement of the Hercules a definite requirement. The
problem to be soclved, DA concluded, was the number and type of
radars required. DA directed ARADCOM to expedite coordination with
CINCONAD and upon receipt of NORAD's approved requirements send the
information so that the budget could be completed,

Almost immediately CONAD restated its position to the Army.
It stated that CINCONAD was in favor of improving the Hercules, but

that he was convinced that much of the improvement could be met
within the approved FD program. In examining the Army and the USAF

e
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FD programs, it wvas found that there was considerable duplication
of heavy radars. CONAD stated that where possidle the Hercules
requiremants should be met by the FD program. Any requirement for
Army HIPAR radars should be determined only after a site-by-site
survey, This would show just vhere the FD program could not meet
the Hercules surveillance requirements. Before CONAD supported
procurement of the HIPAR radars, “...CINCONAD must be assured that
it will not csuse interference to the planned surveillance system
and that it will not duplicate that system in each individual Her-
cules area," ‘

DA replied on 31 December. It stated that it felt that the
duplication and interference problems were over-emphasized and
that, in general, Army radars in the Hercules improvement progrem
were essential. Army agreed to the need for a detailed site sur-
vey, bhowever., And it stated that ARADCOM had been told that a
team would visit Colorado Springs to dlscuss the program further,

National Guard, In the first half of 1958, DA approved
reorganization by the National Ouard Bureau of 20 ARNG 90me gun
battalions as Nike AjJax units. These units were to be placed in a
tmm% status from which DA expected that 22 battalion equival-
ents (88 batteries) would emerge by FY-1950 as Nike Ajax units,
Upon completion of their training, the units would take their place
in the ARADCOM force structure manning the Ajax sites, Initially,
ARADCOM's FY-1959-60 Nike Ajex program called for a total of 43
battalions, seven of which would be ARNG units in FY-1959. In FY='
1960, another 15 ARNG units were to be added, making s total of 22,

The ARADCOM Nike Ajax program was changed in the last six
months of 1958. DA decided to slow down the transition from Regu-
1ar Army to Mational Cuard operation of the Ajax. The revised
program did not affect the FY-1959 schedule and seven National
Guard vnits were expected to become Ajax units by 30 Jume 1959,
One unit «« the 720th -~ assumed its role in the active defense
program on 12 September 1958 in the Los Angeles defense. The FY-
1960 program was reduced from 15 battalions to seven and one-half,
This meant that the end FY-1960 force structure would provide for
1k and cne-half battalion equivalents (58 batteries), rather than
the 22 battalion equivalents formerly programmed.

Back in November 1957, ARADCOM had recommended to DA the elim-
ination of the M-Day program (a total of 84 battalions at that
time). ARADCOM felt that since its own gun program had been cut
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out, there would be very little reason to keep a force whose mission
was to augment or replace active Army gun units, Retention of the
National Cuard gun program would not, ARADCOM stated, contribute
sufficiently to the air defense effort to warrant the money and msn-
power needed to support it. ARADCOM concluded that unless the ARNG
forces could be used in the on-site miseile program they should be
droPped.

DA approved the ARADCOM recommendation and so notified the
National Ouard Bureau, On 19 December 1958, the Rational Guard
Bureau told ARADCOM that effective 1 January 1959, 52 of the M-Day
battalions would be eliminated. The remaining 32 would be reorgan=
ized as missile units apnd would enter the ARNG on-site missile pro-
gram. This meant that four more gun units would be recorganized as
missile units, Twenty-eight of these 32 were discussed above,

The trend toward using Nationsl Guard units rather than Regu-
lar unites to man the first line air defense weapons was a matter
of some concern to CINCNORAD, In December 1958, CINCNORAD pointed
this out to the Cbairman of the JCS, DA was already starting to
men the Nike AJax with National Guard personnel. Also, in parts
of the NORAD system, the only available fighter-interceptor capa-
bility was provided by the Air National Guard., And it had been
learned informally that Army and Alr Force vere considering using
National Guard personnel to man BOMARC, Hercules, and Hawk units.

CINCNORAD stated that both the ADC and the ARADCOM commanders
were opposed to any plsn that would turn first line, untried
weapons over to Nationsl Ouard unite. Both commanders had written
their departments objecting to these plans. CINCNORAD indorsed
those objections, "To my way of thinking, our current and histori-
eal concept of maintaining the Regular military establishment as &
front line, reasdy force, equipped with the newest weapons, was de-
signed to be responaive to the needs, control, and directlion of
Netional, not State, defense." Only by retaining Federal control
could the full capability, mchility, and flexibility of the mili-
tary forces be maintsined for defending North America. He urged
that immediate action be taken to establish a policy that the
equipping, mamnning, and operation of North American air defense
units needed on a full-time basis be made a responsibility of the
Regular military establishment, and that National Guard units be
used zs augmentation forces only.

Alaskan Program., At mid-1958, Department of the Army plans

Tor the skan theater provided for the conversion of both of its
gun battalions to Mike Hercules in FY-1959. The first Nike units

| EeEEERTA
S il




107

were to arrive in September 1958, the second in October 1958. Nine
batteries were programmed -- five for Eielson and four for Elmenw
dorf. The units, with the exception of the fifth battery for
Elelson, were expected to become operational by Fehruary 1959. The
remaining battery at Eielson was expected to become operational
early in FY-1961.

In August, the plans were changed, however, In this month, DA
informed USARAL that the unit scheduled to arrive in Alaska in Sep~
tember had been diverted and was to be used in Formosa, A new unit
would be programmed as soon as possible, CINCAL protested to CINC-
NORAD, He stated that the reduction in fighter strength had, in
part, been based on the fact that an operstional Rike Hercules unit
would be in place at Eielson. Further, there would be serious lo-
glatical and persomnel problems if this unit were not quickly re-
placed. He recommended that NORAD request DA to replace the 4di-
verted unit no later than January 1959. CONAD, in turn, asked the
Executive Agent vhen a new unit for Alaska could be expeated.

By September 1958, DA snnounced that it had revised its over-
soas Nike plans and that Alaska would receive a replacement in Feb~
ruary 1959. To prepare for the arrival of the Nike unit, USARAL
(vith the concurrence of CINCAL) relieved one battery of the 96th
OGun Battalion (120m) from its active air defense mission on 30
September 1958. The battery was to be used in preparing the Nike
sites in the Elpendorf area.

In October 1958, the Nike plans were changed again. In this
month, DA told CINCAL that the two Nike packages would arrive in
Alsska in Jamuary and April 1959. On the basis of these reviged
dates, CINCAL told USARAL that the first battery for the Elmendorf
defense should be cperational on 1 March 1959, the first battery
for Rielson on 10 May 1359, and the remaining batteries as soon as
practicadble, By 31 December 1958, it vas anticipated that all but
one battery in the theater would be in operation by June 1959,

The fifth battery planned for Eielscon would not be ready before
November 1959.

]


http:deten.ae

¢ CHAPTER VIIl ==EENTR

Operational Requirements and Procedures

NORAD REGULATION 35-3

General. Since establishment in September 1957, NORAD had
been operating with a multitude of directives covering conditions
of readiness, states of alert, and alert requirements, These di-
rectives included RCAF ADC Air Staff Instruction ASI) 2/13,

"Air Daefence Readiness®; ASI 2/1L, "Air Defence Warnings"; CONAD
Regulation 55-3, "Increased Intelligence Watch, States of Pre=
paredness, Air Defense Emcrgency, and Air Defense Warnings®;
CONAD Regulation 55-8, "Alert Requirements for Air Defense Units
During Norwal Preparedness®; and CONAD Regulation 55-1k, “Def-
initions of States of Alert for Air Defense Weapons."™ In addi-
tion to the above, there were a number of operations plans in

c thg 6Lith CONAD Division, Alaska, and the RCAF ADC covering these
subjects,

The NORAD staff worked for ovsr a year to standardize and
consolidate procedures in these important fields, Finally, on
3 November 1958, NORAD Regulation 55-3, "Conditions of Readiness,
States of Alert, and Alert Requirements® was issued., This reg-
ulation provided all echelons of command under the operational
control af CINCNGRAD** with instructions and procedures to place
the air defense units in a condition of preparedness to meet any
emergency and prescribed the states of alert and minimum alert
requirements to be maintained under each condition of readiness.

# Not included in the above are amendments 55-3A, 55-3B,
55"& am SS"‘]}JAQ

#% Although CINCNCRAD's Terms of Reference did not include
responsibility for Greenland, the 6Lith CONAD/NORAD Division was
to be governed by the regulation so that separate instructions
would not be required for this one area,
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It also provided guidance to other commands and agencies having
an air defense responsibility to CINCNCRAD.

£ The regulation stated that all air defense forces assigned,
attached, or otherwise made available to CINCNORAD would at all
tines be maintained at a state of preparedness compatible with the
real or spparent imminence of attack, During normal peacetims cone
ditions, the emphasis was to be placed on training, The minixum
nunber of weapons nocessary to perform an identification function
and t0 defend agalnst a small sneak attack were to be maintained
at the prescribed degree of aperational readiness, During periods

of international tension or war, the NORAD system would maintain L

higher levels of preparedness as set forth in the regulation.

Conditions of Readiness. Three conditions of readiness were
established by the regulation =~ Normal Readiness, Increased .
Readiness, and Maxlmum Readiness., Normal Readiness was defined
as % state of preparedness related to peacetime operations and
training wherein the minimum number of air defense wesapons syse
tems required for identification and/or immediate reaction to a
amall scale surprise attack are maintained at a high state of
alart.® This condition would be declared and terminated by
CINCNORAD, Deputy CINCNCRAD, or his designated NORAD represenw
tative,

Increased Readiness was that condition requiring ", , . &
progressive build-up of preparedness established by specif
prescribed conditions whereby the air defense gystem . . . [fwas
readied for situations above 'Normal! but not demanding *Maximum!
readiness,® Under this condition, four different degrees (Condi=
tians 1, 2, 3, and L) of readiness were set up with the minfmum

glert requirements necessary to carry out actions for a progrese
sive bulld-up of *Increased Readinsss,*®

These steps would obviate the nscessity of sending messsges
to each commander telling him exactly what alert level was need- 7
ed to improve the air defense capahility. Increased Readiness was
to be declared and/or terminated by CINCNORAD, Deputy CINCNCRAD,
or his appointed rep.esentative, Provision was made for a region »
or division camwnds.: to declare Increased Reediness for his own
forces under unusual) circumstances peculiar to his area, However,
vhen such condition s established by NORAD subordinate commanders,
it was subject to copfirmation by CINCNORAD, Deputy CINCNCRAD, or
a designated NCRAD representative,
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STATES OF ALERT AND MINIMOM ALERT REQUIREMENTS

FOR

NORNAL READINESS

S MINUTE ALERT 15 MIN 30 MIN 1 HOUR 3 BOUR REMARKS
Interceptor 2 a/e per vase (this 2 a/e for an| Remaining a/c| Aireraft maintained on a "l-
(non-muclear) status is considered 18 a/c sqdn | that can de |bour” alert status mmy be flowm,
synonymous with RCAF e/e for a | operationally|subject t0 diversicn to air de-
10 min capability) 25 afc sqdn | reedy in 3  {fense operaticms or recall.
. hours
Interceptor 2 a/c per bvase (not 2 a/c per base Alert a/c will pot be scram-
(puclear capable)armed with nuclear {equipped vith bled wvith muclear weapons dur-
veapons) puclear ing "Normal Resdiness, Maxi-
& weapons) mm mumber of puclear weapons
will be maintained in an oper-
’ ational ready status at sll
times,
Surface~to-air
Weapons Fire Unit 25% 75%
Picket Ships When on station, operation in
sccordance with current NORAD
_ Operation Plan for Seavard Ex-
) tension Elements, or as specif-
J ically spproved by CINCRORAD. )
Sentinel Aircraft As for FPicket Ships
(amwc)
2i-hour day operation to pro=-
ACW Squadrons vide continuous surveillance
' and control capability, except
for periods of authoriged,
scheduled maintenance.
2hmhour day operation to pro-
DEW Line-Mid vide contimious surveillance
Canada Line
?gm Open= periogib 2 mra‘h;m befo
e re
ational Status) E-
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PARLE 1h mmormmmmwmmmmmmmf
5 Minute Alert 15 Mimute 30 Mimute 1 oy
Conditions Conditions Conditions Conditions REMARKS
1) 213 (% JLl2 3% Jajef3ls [rloys]s
«w Interceptor "
(non-nuclear) N e & 2 |4 [308]|40% |50%| 60%| "Percentage figures reprela:t
afc| afcla/c |a/e #a/c{ak the % of remaining o?
per| periper [per ver|pa” ally ready aircraft a./c
aseibase base base 8ql8q

Interceptor 5 ? 7 3 H’ 3 F; ; %01 |40t |50%| 60%| Muclear equipped aireraft

pped a/e| af/ela/c laje jaj/elaje jr/ec |a/e ¢ vulnotbetcranbleddurmg

(maclear equi ) 3 7 ? Increased Resdiness, except

Alaska, Nuclear capab.
' clvin not be amd v!.th
mx: K. "'[om? All-mthar
aircrm may be substitu
for the Se-min alert rgmt).

Surface-to-air Wespons 25% |25% 125% |50 | 2 [2W T 25%| Remaining operationel fire

fire unit P Zﬂ units in e 3-hour status.
Percentage figures represent
% of cpentimuy ready rire
mits.

Picket Ships Continue normal station wmanne
ing & operation on both Ate
lantic & Pacific coaste.

Sentinel Alrcraft X {Continue n manning & Ope

(AEWSC ) eration, of an ad-
ditional 3 a/c & 3 crevs).

ACM Squedrouns

2h=hour day operation to proe
vide continuous surveillance
& control capability.

Line-Mid Caneda

2h«hour rations to pro=
vide nmm l\n'veillange.

tional Status

s (Limited

As directed by NORAD Division
commander,

see MORAIR 55-3, 3 November 1958

# Yith these requirements went special instructions to the NORAD Region Commandsrs -
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As noted elsewhere, the regulation was dated 3 November 1958,
However, it was 12 December before the RCAF ADC notified its units
that the ASI's were to be superseded® and the NORAD regulation

ated, On this same date, RCAF ADC told the Canadian units
that effective 13 December 1958 they would begin standing alert,
except for the five-minute requirement, in accordance with NCRADR
55-3, Instead of the five-minute alert, the Canadian squadrons
were to maintain a ten-minute alert at each base, The requirements
for the 64th CONAD/NCRAD Division were to be those in 55-3.

Alaskan Requirements. In the case of Alaska, CINCAL modified
ths regulation and tallored it to fit the needs of the Alaskan
theater, The requirements established by CINCAL, issued in ALCOM
Regulaﬁcn 55-11, dated 17 December 1958, were as shown an
Table .

cr{:gnsge in 75mm Alert R&irements. NCRADR 55«3 had been in
efiect but a s en asked NCRAD to revise the
Normal Readiness alert requirements for Skysweeper (75mm) units,
ARADCOM pointed out that these units were to maintain 25 per cent
of their weapons on 15-minute status and 75 per cent on three-hour
alert, It stated that the 15.minute alert requirement was unreal-
istic, Settling rounds had to be fired from the guns and & suvbse~
quent recheck of orientation and synchronization made in arder to
deliver accurate fire, Further, the maximum engagement range of
the 75%m guns was limited to 7,200 yards. The limited range of
the weapons, ARADCOM continued, afforded the unit more time to get
ready far engagement after detection of a hostile than was avalle
able to longer range weapons, Thus, it recommended that the re-
quirement be changed to have the 75mm units maintain 33 per cent
of their fire units on jO-minute status and the remainder on a
three~-howr alert,

NORAD approved the ARADCOM recommendation on 31 December and
notified ENR, the region respomsible for the guns, n 7 January

# RCAF ADC advised its units that ASI 2/13 with the exception
of paragraph 11 (declaring Simulated Air Defence Readiness) and
AST 2/1); excepting paragraphs 15-16 (pertaining to simulated Air
Defence Warnings) were superseded,
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TABLE 15
ALASKAN ALERT REQUIREMENTS
WEAPON /UNTT CONDITION MINUTES EDORS e
5 15 30 1 3
Interceptors | Normal Readiness 2 a/c per 2 a/ec per Sufficient no. of a/c | Remaining
base of oper~| main base to bring alert total operationally
‘ ations of 6 a/c ready a/c
Increased Readiness | 4 a/ec 4 a/e Remaining opere
(211 conditicms) ationally ready
Maxirmum Rendiness Maintalin interceptors on such states of alert as will permit maxirum
(211 conditions) availability of cperationally ready a/c apd crews in the event of an
attack.,
ACW Squadrons | Normal Readiness 2b-hour operation to provide continucus swrveillance and comtrol
capability, except for periods of suthorized, scheduled maintenance,
Any condition 2h=hour operation to provide continucus surveillsnce and control capsbility.
'7‘;, higher than normal
f Surface-to-sir| Normal Resdiness 5% 25% 50%
 fire units
Increased Readiness 50% 25% 25%

(a1l conditions)

Meximm Readiness
(a1 conditions)

Maintain the highest mmber of fire units on the highest state of alert
* that the units can sustain,

R T 0 0 b 20 e £
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1959, ENR notified the ARADCOM regions of the new requirements
and made them effective upon receipt of its message.

AUGMEMTATIOM ALTRT FOPCE

General. The CONAD regulation governing alert requirements
bad made no provision for establishing alert requirements for aug-
mentation units. And for the most part, such schedules as were
set up in the U.S were arranged by USAF ADC, those in Canada by
the RCAF ADC., The achedules established were concurred in by
NCRAD Headquarters and the region commanders, however. The new
NCRAD regulation provided that alert requirements for all angmen-
tation units coming under CINCNORAD's operational control would
be prescribed by the region commanders.,

U.5, A tation Aircraft, Om 30 June 1958, there were a
wm%at{m Tuard (ANG) fighter-interceptor squadrons
standing alert in the U,S, Sixteen of the squadrons were maintain.
ing two planes on five-minute alert 1l hours a day., The normal
scheduls was one hour before sunrise to one hour after sunset, If
this scheduls want over 1) hours, an alternate was to be followed
which stipulated that the aircraft were to begin one hour before
sunrise and continue to 1l hours later.

The other squadron was standing a 2li-hour alert. This require-
ment had been started to increase the ADC identification capability
and avgment the regular interceptors. Selected units of the ANG
were to provide two aircraft and aircrews for five minute-rsadiness,
2h=hours per day, 7 days a week. In addition, two aircraft and air-
crews were to be designated for ons-~hour back-up,

On 31 December 1958, the total mumber of ANG units on alert
was 19 - six were standing 2l-hour alert, the remaining thirteen,
1l-hour alert.

Two additional units standing alert on 31 December, as at mid.
1958, were a Navy unit at San Diego and an ATC unit at Perrin AFB,
Texas, Both kept two aircraft on five-minute alert around«thae.
clock,

Canadian Augmentation Aircraft. The Canadian augmentation
aircralt came Irom two Ssources: RCAF ADC training stations and

e il o J—
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the RCN. NNR required the training base at Chatham to keep four
S8abre aircraft on one<hour readiness from dawn to dusk., A second
training station = Cold lake == was to meintain six CF-100 air-
craft at three-hour readiness. The RCN was to maintain a daylight
alert with Navy Benshee aircraft as available at Shearwater, a ‘
station located Just outside of Halifax.

On 31 December 1958, the NORAD weapons alert force was as
shown below.

TABLE 16

FORCE ALERT REQUIREMENTS TOML
S5-Minute | 15-Minute | 30-Mimute | 1-Hour | 3-Howr

AT/NAY | AT/RAT
Interceptors| 133 9 (MB~1) 20 186/4 | 649/55 | 9T7/59

Missiles 59 3 159 22l

Guns 1 33 10 27 109 180
# Includes Navy

RULES OF ENGAGEMENT

Until 3 November 1958, there were no NORAD regulations on
rules of engagement, The engagement rules were contained in four
separate directives: (1) CONAD Regulation 55«6, 1ssued on 13 May
1957; (2) ALCOM Supplement Fo. 1 to CONATR 55-6, issued on 27 Feb-
ruary 1958; (3) RCAF ADC ASI 2/5, dated 15 June 1957; and (k) Pro-
visionsl Thule Rules of Engagement, dated 22 March 1457.

NORAD considered this situation unsatisfactory. And the same
reasons that prompted it to igsue 55-3 vere instrumental in getting
a nev engagement directive. A new regulation -- NORADR 55-6, dated
3 Kovember 1958 -- replaced the four other directives.

# RCAF ADC informed its forces on 12 December that ASI 2/5
was superseded except for paragraphs 10-11 pertaining to identifi-
cation by interceptors.
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NCRADR 55-6 provided instructions for determining when an ob~
Joct was hostile and for engaging such objects, The directive was
applicadble to all U.S, and Canadian military forces assigned, at-
tached, or otherwise made available to CINCNORAD for the performance
of his mission. The Commander, Shth CONAD/NCRAD Division was also
to be governed by the regulation in exercising operational control
of the air defense forces in Greenland, And other commands and
agencies having an air defense responsibility to CINCNORAD were to
use the regulation for guidance,

Surface~to-Air Weapons 1 t, One change in the NCRAD
regulation Irom the mﬁ %agon was that all reference to en=
gagenent: procedures for swface-to-~air weapons was removed, NCRAD
folt that these procedures were sufficiently covered by other di-
rectives from NORAD/CONAD headquarters, The CONAD regulation had
provided for four states of fire as follows: "Weapons Tight,*
only targets identified or declared hostile, or those targets com-
mitting hostile acts could be fired at; "Weapons Free,® any target
not identified as friendly could be fired upon; "Hold Firs-Do Not
Open Fire-Cease Fire,®; and "Discreet Fire,"

In July 1958, CONAD told the regions that ARADCOM had recently
issund an operations plsn for the Nike Hercules which contained
policies for employment of surface-to-air atomic weapons, CCNAD
stated that it considered the document to be in consonance with the
plans, concept, and atomic employment policy of CONAD and that plan-
ning and training should proceed in accordance with this document,
It went on to point out that a CONAD atomic employment plan was
being considered by the U,S. JCS, And until approval was received,
no engagemants were to be undertaken with atomis surface~to-air
weapons unless Alr Defense Emergency had been declared by CINCNORAD.
After such declaration, the weapons were to be employed using the
ARADCOM procedures, CONAD emphasized that the ARADCOM plan was an
"interim®* measure and would only be used until the CONAD plan re-
ceived JCS approval,

CANADA’S PLANS FOR CONELRAD AND SCATER
© (m 17 June 1958, the Chairman of the Canadian Chiefs of Staff
Committes (COSC), Gemeral Charles Foulkes, forwarded to NCRAD for

information and review, a revised 1957 atudy on control of radio
tranamissions in war. He pointed out that the COSC had been

CONRBEICTIAL ;
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studying the CONEIRAD problem and wanted to revise ths CONEIRAD
policy in MCC 300/9 to bring it wp to dats, The COSC had already
contacted Washington, he stated, and they had replied that this
appeared to be a good project for the MCC. Washington also suge~
gested that NORAD's comments and views be obtained before the MCC
was asked to revise the policy. Gensral Foulkes stated further
that it might be appropriate if representatives from NGBAD and the
Canadian military staff met and discussed the problem haefores any
recommendation was made to the MCC.

Again in October, the COSC chairman wrote NORAD, He stated
that a special Canadian govermment inter-departmental committee
had been estsblished to prepare an interim Canadian CONELRAD
(CANCONEIRAD) plan,

NORAD replied that it seemed sppropriate that exploratory talks
be held on such subjects as SCATER, CONEIRAD, and CONILLUM ., NCRAD
pointed out that the need for coordinating Canadian-U,S, plans on
these subjects had been spparent for some time,

Meanuhile, in August 1958, while attampting to revise the U.S,
SCATER plan to reflect air movement priorities for air traffic,
NCHAD had written to Air Marshal Hugh Campbell, RCAF Chief of the
Alr Staff, about its negotiations and asked him to consider estabe
lishing similar priorities for essential air traffic in Canada,
Air Marshal Campbell replied that a new Emergency Security Comtrol
of Air Traffic Plan (ESCAT) had been prepared and that DOT/RCAF
agancies wers developing implementing actions, General Partridge.
stated that he would appreciate receiving copies of the ESCAT plan,
He pointed out that it seemed that control of air traffic throughe
out the North American ailr defense system was a singls, indivisible
problem that could not be solved on a unilateral, national basis,
nor should it be coordinated by persous other than the air defense
commandars concarned with conducting the air battle, Gemeral
Partridge also stated that he felt that this was trus also of
CONEIRAD and CONILLUM plans, He then brought up the subject of
an exploratory conference as he had with General Foulkes, and fore
warded & copy of the letter written to (emeral Foulkes,

In Jamuary 1959, a copy of the ESCAT plan was forwarded to
NORAD., The following month, Air Marshal Campbell wrote that he
shared (Oeneral Partridge's views that unilateral development of
plans was inappropriate becaunse of the formation of NORAD, *In
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this respect I favowr an early mseting at the planning level of
the agencies concerned to determine the confines of the task, and
to recommend a procedure which will effect ths prompt, harmonious,
integration of the Canadian and American plans for ESCAT, Conelrad
and Conillum,®

POSITIVE CONTROL/NOAH’S APK PROCEDURES

The latest directive concerning the N(RAD-SAC procedures to
pass information to the SAC sirike force was issued as NCRAD Regu-
lation 55-21, dated 23 December 1958. This directive superseded
NORADR S5-21, dated 30 April 1958, and NORAD 55-21A, dated 10 Octo-
ber 1958. The procedures set up were as follows, In case of an
emergency and SAC decided to launch the alert force before receive
ing an execution order from the JCS, Headquarters SAC was to provide
the SAC aidrcraft with instructions to take off but to check for
forther instructions at designated check points on the way to the
targets. At the control points, if the aircraft did not receive
so-called Positive Conmtrol/Nosh!s Ark instructions they were to
abort the mission, If instructions were received, they were to
continus on to their targets.

SAC was responsible for providing the Noah'!s Ark code messages
to the NCGRAD COC. The NCHAD COC would, in turn, transmit the ine
formation to AAC, RCAF ADC, 6Lth NORAD/CONAD Division, and the Sth
Air Division (RCAF). The AAC and 6Lth COC controllers would send
the information to the DEW Line Main stations and to those stations
within their areas having a VHF/UHF ground-to-air communications
capability. The DEW Main stations would relay the messages to the
anxiliary stations within their sectors, RCAF ADC COC controller
would relay the messages to the Mid-Canada lLine stations and the -
Sth Air Division COC controller would send the messages to Canadian
stations C-21, C~20, and C-19,

. A1l stations would then await contact from the SAC afircraft
(under no circumstances were the stations to call the aircraft
first). When the aircraft checked in, the stations would transmit
the Noah's Ark messages and authsnticate, or reply that thay had
nothing for the force.

NORAD made it clear that it was not responsible for the suc.
cesaful receipt of the messages, but only to insure that broadcasts

ML
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were made within a unitts capability and without Jeopardising the
NCRAD air defense mission,

NORAD/FCC MEMORANDUM OF UNDERSTANDING

FCC/NORAD Agreement was issusd as NORAD Regulation 55«7 on 29
Septamber 1958, setting forth the responsibilities, functions, and
working relations between NORAD and the FCC. The regulation super-
seded CONADR 55-7, dated 11 September 1957.

NORAD was responsible for coordinating with appropriate U.S.
and Canadian agencles in the development of policy and broad plans
for the mecurity coatrol of air traffic, the control of electromag-
netio radiations and the control of illuminations and, when appro-
priate, for initiating implementing actions for the abovej coordi-
nating with appropriate Nationsal civil defense agencies on matters
directly related to air defense; manning CONEIRAD operating posie
tions at ADCC*s; and initiating and disseminating the CONEIRAD
radio alert and, subsequently, the CONEIRAD all clear,

The FCC was responsible for preparing and implementing CONEIRAD
plans for radio stations (except those belonging to and operated
by any department or agency of the V.S, Govermment) and the prep-
aration of CONEIRAD plans for the Department of Defense for radio
stations belonging to and operated by departments and agencies of
the U.S. Government, It provided liaison personnel at NURAD Reglons
axd Divisions to advise on non-government radio services with re-
spect to participation in air defense and on FCC policies and pro=
cedures on non-government CONEIRAD plans,

NORAD/CAA MEMORANDUM OF UNDERSTANDING

On 29 September 1958, NORAD also issued a NGRAD/CAA “Memorandum
of Understanding® as a NORAD regulation. The new directive e
NORADR 56-18 ~= superseded CONADR 55-18, dated 8 August 1957. It
outlined mutually agreed arrangements on responsibility, functions,
and working relationships of CAA and NCRAD to inswre that the air
defense mission was acocomplished within existing laws and directives,
The regulation applied to all NCRAD echelons and militery agencies
under the operational control of CINCNORAD except the 6Lth NCRAD
Division and the air defense elements of ALCOM, and was for the
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guidance of other commands baving collateral responsibilities in
the conduct of air defense,

AIR DEFENSE ALERTING SYSTEM FOR THE NORTH AMERICAN COMTINENT

Procedures for announcing alert conditions in the North American
Contineant were issued in NORAD Regulation 55~12, dated 29 December
1958, The procedures were to be used by all NORAD commands, by the
Cosmander of the 6Lith CONAD/NORAD Division in exercising operation-
al control of the air defense forces in Greenland, and were for
the guidance of other commands and agencies having an air defense
responsibility to CINCNCRAD, The responsibility for determining
and announcing conditions of air defense readiness and air defense
warnings had been assigned CINCNORAD by the U,S, JCS and the
Canadian COSC in the 10 Junes 1958 *Terms of Referance.® N(RAD!s

bility for alerting fell within two broad categories:
(1) notifying the NORAD operational forces and (2) notifying other
civil and military agencies in the comtinent.

The alert gystem established and maintained by NGRAD was de-
signed to carry out these two functions, To prevent the alerting
responsibility from obstructing operational duties, the regulation
stated that warnings and readiness conditions were to be passed in-
itially to a limited mumber of key points and they, in turn, would
be responsible for further dissemination of the information.

The alerting system had four components, These were: Alert
#1 = a full-period, multi-point teletypewriter network that cone
nected Headquarters NORAD with the NCRAD Regions, Divisions, Sece
tors, and key points of other U.S. and Canadian agencies; the
NORAD Division Warning Network -- a combination of full-period,
mlti-point teletypewriters, and long-~distence or tactical tele~
phone e¢irculits used by the NORAD Divisions to pass warnings to
other military agencies; the OCDM National Warning System (NAWAS)
which was established and opersted by the 0ffice of Civil and De-
fanse Mobilization; and the Alaskan and Northern NORAD Regions,
The commanders of these regions were responsible for passing warne
ings and readiness conditions throughout the Alasken Command and
Canada.

The network was to be controlled from Headquarters NCRAD and/or
the AICOP and would pass the initial readiness and warning conditions
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to its subscribers,* The NORAD Division Warning Network would piok
up the informwation and pass it to such keay points as military
flight service centers, Army Headquarters, and Navy and Coast

Guard Districts.*™ The Key points were responsible for passing

the warnings to persomnel of their own areas (NORAD forces under
division control wers to receive warnings and readiness conditions
in acoordance with NCRAD operational procedures and were not cone
sidered Division Warning network subscribers), The division come
manders were responsible for establishing primary and alternats
communications far the division network and for establishing pro-
cedures for operating the network. The OCDM Attack Warning Officers
located at each NORAD region would pass the warmnings to the civilian
populaticn in accordance with OCDM procedures,

Subscribers to either the Alert #1 or Division Warning networks
had to receive the approval of CDICNCRAD, In the case of ths divie
sion network, the criteria to be used in determining which organie
sations would be on the network weres subscribers had to provide
continuous monitoring of the division network stations; they had
to have & Justifiable med for priarity warning; and subscribers
were to be kept to & minimum, Upon transition to SAGE, SAGE Seo-
tar Warning Networks were to be established in lieu of the Diviw
sion network, SAGE CC's and DCts, when operational, were to be
subscribers to Alert #1.

INTERCEPTOR COMMITMENT POLICY

Qa 30 July 1958, NORAD directed ENR and NNR to prepare a joint
policy for tactically employing the RCAF=USAF interceptor farces
againat southbouwrd rsids penetrating through Bastern Canada, NORAD
stressed the fact that the employment policy developed by ENR and
NNE should consider the MB-l1 equipped F-83J's as the primary weapon
to meet the threat whenever possible. Upon receipt of the recom-
mandations, N(RAD stated it planned to develop and issue its own
policy for all region commnders.

# Alert #1 SOP and subscribers may be found in Annexes A & C
to NORADR 55-.12,

#¢ For a list of subscribers to the division network on 29 De-
cember, ses Amnex B to NORADR 55-12,



http:Ba8te.rD
http:ciril.1.lD

Y
. sompemeTr]

Representatives from NNE and ENR met on 22 September to dis.
cuss methodas to be used in employing the interceptor forces. By
late October, the regions forwarded their joint policy to NCRAD.
Ths conferess had agreed their interceptor policy had to be based
on the type of warning that might be received befare an attack,
The regions stated that if warning were received befors the raid
reached the Mid-Canada Line (MCL), the F-89J should be the first
weapon used, It would be followed by successive attacks with the
F-102's, CF-100!s, and other rocket bearing aircraft, If the raid
reached the MCL before warning was received, it was decided that
F-102%s either based at, staged from, or recovered at RCAF bases
and CF-100's should bs committed first. The P~89J's would be com~
mitted to the air battle as soon as they arrived,

To make the commitment policy work, the regions recommended
that: autharity be obtained to base, stage and/or turnearound MB-1
oquipped aircraft at designated Canadlan air bases before declarsa-
tion of Air Defense Warnings Yellow o Red; facilities of the Can~
adian bases at Armstrong, Kapuskasing, Casey, Val D'0r, and Seven
Islands be improved for fighter recovery or twn-around; the Pine-
tree sites control capability at Ramore and Moisie be Iincreased to
five cantrol scopes, thogse at Senneterre and Parent to eight; and
top priority be established for sequiring the newest radar equipe
ment for the northernmost Pinetree sites to enable them to furnish
control for the maximum use of the weapons.

On 18 December, NCRAD told RCAF ADC of the recommendations and
of its approval, N(RAD pointed out that negotiations were already
in progresse to got & long~term egreement to permit overflight of
all of Canada with atomic weapons during Maximum Readiness (Air De-
fense Readiness) and that the U,3, State Department and the Canadian
Department of External Affairs were negotiating far storing and use
ing nuclear weapons at Goose Bay, NORAD said fwrther that USAF ADC
had initisted action with USAF for construction at Armstrong and
Kapuskasing and had begun & program to increase the control scopes
st Ramore to six and at Moisie to five,

NCRAD asked RCAP ADC to replace the existing radars in Sectors
1 and 3 with higher performance radars and to increase the control
capability at Sennsterre and Parent to eight scopes, Also ADC was
to improve turnearound and recovery facilities at Canadian bases
in the rollowin,g order of prioritys (1) Val D!'Or, (2) Seven Is-
lands, and (3) Casey, Then on 28 December, NORAD informed ENR and
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NNR that their recommendations and commitment policy had been ape
proved and outlined the actions taken on each recommendation,

" In Januaxy 1959, NORAD told CNR and WNR of the interceptor
policy developed by ENR and NNR, NCRAD stated that since the air
battle would involve many USAF-RCAF interceptor squadrons and since
coordination was needed among region commanders, similar recommend-
ations were needed from CNR and WNB, NORAD directed the regions to
coordinate with NNR and submit their recommendations for committing
the interceptor forces against southbound raids penetrating through

AIR DEFENSE AND AIR TRAFFIC CONTROL INTEGRATION

An agreement was reached betwesn the Secretary of Commerce and
the Secretary of Defense in January 1958 on joint use of certain
facilities in the performance of common functions in air traffic
control and air defense, This agreement was formalized in a White
House document dated 9 Jamuary 1958,

The stated objective of the sgreement was avoildance of duplie
cating facilities, equipment, and overlapping functionss increased
capability of each function; and an air traffic control system
functionally compatible with the nation's defense facilities in
peace and war, It was mutually agreed that each department would -
make its respective surveillance, data processing, situation dis
play, communications, and identification processes and facilities
rutually and fully available for the early attainment of this obw
Jective,

The agreement provided that the Airways Modernization Board
would conduct a program to determine how integration could be ace
complished, On 22 July 1958, the Air Defense Systems Integration
Division was designated as the Air Farce agency to work with AMB.
0n 29 July, the ADSID was further designated as the Department of
Defense agency on this program,

On 15 August 1958, the ADSID advised NORAD of the foregoing
and stated that an extensive research and development program
would be carried out to explore regions of potential air traffic
control/air defense functional integration,
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NCRAD said that these astudies should stress the vital require-
mant for CINCNCRAD to have positive control of the air traffic
within his area of responsibility during active hostilities after
an Adr Defense Emergency had been implemented, ADSID support and
acceptance of this concept was asked, ADSID replied on 7 Octobexr
that it would fully support this requirement, Said ADSID, *Inte-
gration of the Alr Defense and Alr Traffic Contrel systems will
have as a primary objective the development of this capability,
We will insure that the requirements expressed in your letter are

completely fulfilled,*

On 15 December 1958, an interim report was issued by the Air
Defense - Air Traffic Control Boundary Alignment Working Group.
The repart included an AD/ATC coincident boundary proposal for air
defense divisions and high altitude control areas, Each of the
areas proposed would have a solid state computer to accomplish air
dofense functions and high altitude air traffic control functions,

NORAD felt that a number of considerations had yet to be taken
into account. Among these were the affect of the solid state come
puter, AN/FSQ-7A, and the inclusion of air traffic control in Canada,
On 16 January 1959, NCRAD told ADSID that CINCNCRAD wholeheartedly
supparted the concept of coincident air traffic control and air de~
fense boundaries and collocation of facilities, provided this did
not degrade CINCNORAD®s capability. But, said NORAD, because of
these other matters, agreement, at that time, could not be given
to the proposal or any firm guidance provided as to what the
boundaries should be,

NCRAD had proposed to the JCS on 16 October 1958 that the
studiss on integration of functional activities common to air
traffic control and alr defense be expanded to include Canadian
considerations and participation. The JCS agreed in January 1959
and recommended to the Secretary of Defense that an invitation be
extended to the Government of Canada to participate in these
studies,


http:atnd:l.ea
http:Work:J.ng
http:Bounda.ly
http:host1JJ.ti
http:dur.i.Dg

e s S oy 1ot 2+ e

BCHAPTER IX
]

Exercises

EXERCISE TOP HAND

In September 1958, NORAD and SAC conducted a large-scale air
defense exercise named TOP HAND. This wes the first Jjoint, large=
scale exercise since December 1955 when CRACKER JACK (a Joint
minimum warning exercise) had been run. TOP HAND also was the
aecgnd in a series of annual exercises programmed by USAF back in
1954,

Io July 195k, the air defense forces had participated in a
continent-vide air defense exercise with SAC. This exercicse,
named CHECK POINT, had been designed to provide maximm training
for the air defense and SAC forces. Following this exercise, ADC
had proposed to USAF (with CONAD concurrence) that an exercise be
conducted with SAC anminlly. AIDC stated that CONAD wanted two
types of Joint exercises, minimum warning (no-notice) and meximm
treining. The former wes to be designed to evaluate and analyze
the effectiveness of the air defgnse system defending against
realistic attacks by SAC forces. CONAD also wanted the exercise
schedule arranged so that the two types of exercises would be ale-
ternated -« minimum warning, one fiscal year, maximum training,
the next. ADC stated further that the exercises should be run on
a scale comparable to CHECK POINT to allow maximum participation
of all defense elements (approximately 400 strike aircraft per
exercise).

USAF approved the policy. A tentative exercise schedule was
set up by USAF through FY-1960 as follows:

# CONAD wanted the exercises to start in FY-1956. It also
asked for one small-scale exercise per division (defense) per year.
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EXERCISE NAME DATE TO BE CONDUCTED TYPE EXERCISE
1. CHECK POINT July 1954 Meximm Training
2. CRACKER JACK December 1955 Minimm Werning
3. NO NAME ASGD May 1957 Maximm Training
h. MO NAME ASGD Oct-Dec 1957 Minimm Warning
5. N0 NAME ASGD Jul-Sep 1958 Maximm Training
6. NO NAME ASGD Oct-Dec 1959 Minimum Warning

After CRACKER JACK had been run, dissatisfaction with the
large-scale misaions arose at various command levels. The commande
ers complained that the exercise objectives were not being achieved
and the exercise schedule, in so far as time phasing was concerned,
was poorly suited for thelr purposes. They differed in opinion as
to the value of each type of exercise.

In September 1956, CONAD asked the component and regional com-
manders for their recommendations on the type exercises desired.
The answers received from the commanders varied greatly. However,
without exception, they stated that they had not liked CRACKER JACK
with respect to conduct, scale, analysis systems, and delays 1n the
eritiques and submission of the final report.

The question of what type exercise to hold in F¥-1957 and FY=-
1958 needed no answer as it turned out because SAC later cancelled
both. One exercise was cancelled because of the Suez orisis, the
gecond because of the Midile Rast crisis,

The issue of a Joint, large-scale exercise was raised again in
May 1957. CONAD informed SAC that 1%t wanted an exercise on the
order of CHECK POINT as had been scheduled by USAF for the first
quarter of FY-13559. The period 12.18 September had tentatively
been selected for the exercise, SAC approved plamning for the ex-
ercise. Then in November 1957, NORAD informed the region and com-
ponent commanders of the pending exercise and directed them to
subxdt recommendations.

On 12 March 1958, a conference was held at Readquarters NORAD
vith the compcment and regional commanders, The conference was
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called to determine requirements for sll sir defense slements for'

the annual large scale exercise, The conferees were informed that

SAC could provide approximately 360 bombers for the strike force.

And SAC favored g "no-notice" type exercise to test its EWP pene-.
tration tactics. It wented the exercise conducted in two major ]
strike efforts, one containing approximately two-thirds of the
strike force, the other, the remaining aircraft. SAC felt that £
the exercise should last approximately 30 hours.

The commnders still differed in their opinions as to vhat
the goal of the exercise should be. Eastern and Central Regions
favored training as the primary aim, the other regions and the
components considered the exercise as a test of air defense effec-
tiveness., Finally, however, a concept and design for the exercise
wvas reached that satisfied both requirements.

The exercise would be conducted in two phases. The principel
phase would be a no-notice type mission using the main SAC force
as the strike force. This would satisfy SAC's desire to test its
EWP penetration tactics and NORAD'a wish to test the overall
gsystem. The second phase would be a maximum training type mission
using the remaining SAC aircraft.

It was further agreed that the broad aims of the two phases
would be as follows. The minimum warning phase would have as its
objectives (1) testing the detection and reporting capability of
the DEW Line, MCL, and Ocean barriers, (2) testing SAC's EWP tac- ¢
tics, and (33 determining and evaluating the overall air defense
effectiveness against SAC forces. It was felt that training of
the forces would be & by~product of this phase. The maximum traine
ing phase would be used for providing training to all regularly as-
signed and augmentation units. ;

The name chosen for the exercise -~ TOP HAND.

The NORAD position was discussed with SAC on 18 March at a
planning conference held at Headquarters SAC. Both commands were
in general sgreement that the exercise as envisioned by NORAD was
suitable. The two command staffs end representatives from the
CONAD Regions and RCAF ADC met again on 25 March for detailed

# CINCNORAD also favored a no-notice type of exercise,
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planning. Few changes were made in the concept as had been agreed
upon in the NORAD conference of 12 March. The strike forces were
to meke maximum use of BECM, commumications Jamming, and evasive

tactics during both phases.

NORAD's Operation Order (OPS ORDER 5-58) vas sent to the fore-
ces on 9 September. At that time, NORAD told the defense units
that participation was expected by all forces mede available for
alr defense, excepting active air defense alert forces. The forces
were directed to defend the North American Continent agsinst the
SAC penetrations and to expect the strike force between 15 Septem-
ber and 15 October 1958.

The exercise began at 0700Z on 20 September. The first phase
strike force, consisting of 183 SAC aircraft, simultaneously pene=-
trated the ocean barrlers and the DEW line and then swept southward
through the continent hitting critical target areas.

Following the first astrike, there was & lull of some four and
one-half hours before the second phase began. The strike force
for the second phase was composed of T6 planes hitting the interior
of the continent. The entire exercise lasted from 0700Z to 2240z,
& little over 15 and one-~half hours,

As a whole, the exerclse met 1ts stated objectives. SAC pro-
vided sufficient forces to adequately test and train the defense
forces (262 aircraft were scheduled, 259 flew the mission). NORAD
was able to place neerly all operational procedures and plans into
effect and to study the weaknesses and strong points of each. The
no-notice aspect of the exercise had been compromised in many in-
stances, but this apparently did not detract from the overall re-
sults and the training received was considered excellent.

As noted above, the primary KORAD objective of the exercise
waa to test the capebility of the warning lines and the MCL to de-
tect, identify, and report the strike forces to the NORAD COC.
NORAD's Operations Analysts were responsible for the analysis of
this portion of the exerclse,

Two questions were posed and answered by the analysts. Did
the esrly warning lines have the capability to recognize a raid and
transmit the reports of such ralds to the NORAD COC in time to pro-
vide varning before the strike penctrated the land-based contiguous
redar coverage?! Could the early warning lines do a good enough job
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of counting sircraft and of estimating their speeds and altitudes
to permit decisions to commit interceptors before the bombers
reached contiguous cover? The first question was answered in the
affirmative, the second had a qualified answer.

The analysis pointed out that 25 of 26 aircraft cells {102
planes) penetrating the DEW, ML, and Ocean barriers were detected
and that 19 (764) were reported to and plotted at the NORAD COC.
The average delay from detection to plotting of the tracks at the
COC was about 17 minutes. The following table shows the cells de-
tected and plotted.

TABLE 17
EW LINE
ATLANTIC | PACIFIC
BARRIER | BARRIER DEW MCL ALL LINES
Fo. of cells 3 3 6 1.h* 26
No, detected 3 2 6 14 25
No. plotted in 3 1 5 10 19
NORAD COC ’

# Actually, there were only 11 SAC cells penetrating the MCL,
but because of the way two cells split, 1i groups of air-
craft were formed that the MCL would be expected to detect
ag distinct groups,

The report stated that the overall capability of the
early warning lines to detect was high, but the aircraft were in
groups of from three to six aircraft and were at favorable altitudes
for detection (between 26 and 48 thousand feet). The analysts con-
cluded that the EW lines were capable of providing early warning of
the type attack conducted in TOP HAND.

The rald assesement by the individual lines was considered
less adequate. It was felt doubtful by the Operations Analysts
that raid assessment by the individual lines was good enough to
Justify committing the interceptor forces on the basis of their ine
formation, Estimates of numbers of aircraft by the Atlantic Barrier
vere T8 per cent high, by the Pacific Barrier 50 per cent low; by
the DEW Line 19 per cent low, and by the MCL k5 per cent lov.
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The snalysts stated that as a whole, the assessment of numbers of
aircraft was not too bad, but that assessment by individual por=
tions of the EW system was rather poor. They pointed out that in
attempting to plan interceptor commitment prior to penetration of
the land-based contiguous cover, the ability to estimate correctly
what was coming in terms of numbers, speeds and altitudes,

from various directions was important and that the early warning
lines did not provide such estimates accurately.

NORAD felt that it learned much from TOP HAND., Many weakness=
es were shown, but there were also many improvements noted since
CRACKER JACK. For one thing, the mere fact that the DEW Line, MCL
and Ocean barriers were operating provided a major improvement.

The EW system initially detected the strike forces over 1,000 miles
further out than could be done in 1955. Also, by using the EW
lines data, NORAD felt that it had proven that positioning inter-
ceptors at the forward bases to meet the attack was a sound tactic.
This tactic allowed the interceptor force to meet an attack well
outside critical target areas.

RORAD also felt that the air defense operaticmal capability
had been improved since CRACKER JACK by the establishment of NORAD,
This allowed much better coordination of defense efforts than vhen
alr defense was dependent upon disjointed efforts by ALCOM, RCAF
ADC, NEAC, and CONAD,

There were certain areas needing improvement, however. The
fact that atomic weapons were in the weapons inventory and could
not be prepositioned in or used over Canada before the declaration
of an Air Defense Emergency (Warning Yellow or Red) was one such
area., This antomatically restricted early prepositioning and use
of these weapons at Canadian bases, The fact that an operational
atomic capability existed also emphasized the need for mature Judge-
ment in declaring an Air Defense Emergency. Steps were being taken
to change the rules for employing atomic weapons (see Chapter VIII).

Another weak ares was the use of non-standard alert procedures
for the Canadian-lU, 8. forces. This was expected to be corrected
by NORADR 55-3 (see Chapter VIII).

~ The fact that NORAD delegated the responsibility for local
tactical actions and decisions during the air battle to subordinate
Joint NORAD headquarters pointed up the need for jointly manned and
staffed NORAD subordinate hesdquarters.
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It wvas found that fighter-interceptor and missile deployments
hed not kept pace with SAC base construction and dispersal in the
xidvestern U, S, and at SAC refueling bases in Canada. The TOP
HAND attacks demonstrated the vulnerabllity of these areas,

SAC BCM activity highlighted the ECCM weaknesses of the air
defense system (in some cases, divisicns lost 95 per cent of their
effectiveness ) and emphasized the need for providing the rsdar
system with ECCM fixes, training of NORAD persomnel to combat BCM,
and getting the FD radar program completed. Proof of these needs
wvas shown by the fact that in the 37th Air Division ares vhere
raday and ECCM improvements had been made for the WEX-VAL tests,
the radsrs were not seriously affected by ECM.

Other features of the air defense system that were found de-
ficient during TOP HAND were: commmications, forward and lateral
telling procedures, provision of DEW Line and Barrier data to Al-
askan and Northern NORAD reglons, tactical employment of the aug~
mentation forces, a flexible all-weather augmentation force, co-
ordination between NORAD Headquarters and the reglons, non-standard
procedures in the NORAD syatem, and operations in the COC. Some of
these deficiencies were already lmown, other were new. Almost all
had received attention before the end of 1358,

EXERCISE DESK TOP

Iess than & month after TOP HAND, NORAD held & simulated large
scale exercise. This was & realistic Command Post Exercise (CPX),
named DESK TOP., The exercise similated actual conditions of an ate
tack against the North American Continent, yet it involved no actu-
sl offensive or defensive missiles or aircraft, Tracks of attacke.
ing and friendly aircraft apnd missiles were artificially injected
into the air defense system. This was accomplished by using pre=
pared scripts at some defense units, and at thogse units where prop-
er facilities were available, filmed simulated radar targets (the
System Training Program (STP) technique).

Representatives of ADC and the Systems Development Corporation
(spC) had approached the NORAD staff in 1957 vith an informal pro=-
posal for holding an ADC-wide STP exercise. ADC pointed out that
the ADC-SDC training program had been developed to & point where it
was considered both possible and desirable to conduct such an exer-
cise. It was not practical to do so, however, unless NORAD Head-
quarters participated. NORAD, in the meantime, had been searching
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for a method toc use in conducting a NORAD-wide CPX. The ADC STP
program appeared to be the answer, After several meetings, it was
decided that an STP problem would satisfy both needs,

13k

The responsibility for planning and executing DESK TOP was
assigned to a special committee created specifically for the task
in Jamuary 1958, This committee was composed of members of the
major staffs of NORAD Headquarters snd the component commands.

The NORAD CPX Committee worked closely with personnel of SDC and
prepared a problem design and the specifications for the partici~
pation of all the RORAD Aefense elements., It was decided that the
primary objective of the STP problem would be to exercise NORAD/
CONAD operational control procedures at each echelon of control.

A secondary aim was to develop & problem large emough for the NORAD-
wide exercise and one that could be adapted for later use in reglon
exercises,

By May 1958, the exercise concept had been developed to & point
vhere it could be disseminated to the field for planning purposes.,
The concept was as follows. At an unannounced time and date (but
probebly between October and December 1958), an exercise simulating
actual conditions of an attack against the North American Continent
would be held. The exercise would last approximately 15 hours. It
would consiast of a surprise attack of three to four hours dwration,
& 1lull of a few hours, and then a mass attack,

Problem inputs were to come from the following: (1) the sur-
prise and mass attack phases would be on STP film; (2) battle damege
would be injected into the problem at the DC and AADCP levels from
scripts; (3; early warning for the mass rald would come by prepared
messages from the DEW Iine, the ocean barriers, the picket ships,
the MCL, and the Pinetree Line; and (4) commmications from parallel
and higher echelons to NORAD were to be introduced by teams in the
NORAD COC,

The exercise would begin with the snesk attack when filmed
enemy tracks were suddenly introduced. From that point, the various
defensive elements were to play their roles as if an actusl attack
were underway.

By late September, everything was in resdiness, The NORAD Com-
manders were alerted and a l1ability period of 1+10 October was set
Tor the execution of the mission.

opmeme—
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The system was triggered shortly after 0700 on 8 October when
an attack force of 70 manned jet bombers and four air-breathing
sub=launched missiles began s penetration of the NORAD system.

The attack, aimed at 35 SAC bases and L Naval bases, achieved com~
plete surprise. No strategic or tactical warning had reached
RORAD Headquarters. Ailr traffic over the coantinent was normal and
the system was on normal reesdiness. This phase continued until
1000Z, By this time, the surviving bowbers had either withdrawn
or were withdrawing.

The sneak attack was followed by a lull of seven hours (1000~
1700). During this period, the defense reorganized its forces and
prepared for a large-scale attack that was building up in the por-
thern reaches of the continent. Reports from the DEW Line, the
barriers, the MCL, Alaskan Region, and Tceland told of numerocus
eneny penetrations and warned of an spproaching mass attack, The
interim phase ended when a relatively large force of hostile air-
craft penetrated the radar network.

At 1700Z, the mass attack began with 193 Jet bombers end 16
missiles. The attackers entered the system in fairly large flights
that later split into small segments to strike various targets
vithin the continent., ‘The third phase of the problem lasted until
2000Z vhen the filmed inputs ended. Shortly after 2000Z, CINCNORAD
declared "Fade-Out,” ending the exercise,

DESK TOP actually went far beyond the scope of vhat was norwe
wally considered a CPX. In one respect it was an experiment in
training battle staffa through the medium of synthetic alr defense
problems, It provided even more, however, by giving battle staffs
at all command levels, as well as many other personnel, a realist-
ic air defense problem.

Six basic objectives had gulded the planning and execution of
DESK TOP. These were:

(1) to train the NORAD operational control ele=
ments

(2) to test procedures for alerting the NORAD
staff;

(3) to test procedures for alerting subordinate
RORAD headquarters;
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(k) to test NORAD commmications facilities
(to 1x;clude activation of Engineered Military Cir-
cuits);

(5) to provide a controlled problem for sub-
sequent review of procedures, tactical decisions
and actions at NORAD region, division, and direct=-
ion center levels; and

(6) to determine the training value of this
type exerclse,

NORAD's Directorate of Operetional Evaluation and HORAD's
operations analysts evaluated the exercise. In their final report,
the major conclusions made of the air defense system as 1t operated
during DESK TOP were as follows,

The NORAD policy of delegating responsibilities for tactical
actions and decisions to lower echelons of commmpnd was found sound.
Tracking and weapons control capability of the NORAD system becanme
excessively burdened as a result of the tendency to classify all
doubtful tracks either Invader (Hostile) or Unknown. Discrepancies
in radar tracking caused an additional burden by duplicating radar
tracks. Times to activate engineered circuits were so great that
many of these would not become available in the event of a surprise
attack. Valid tests of alerting procedures could not be provided
in & situation where operating personnel knew that an exercise was
in progress even before the decisions to declare warnings or states
of preparedness wvere mede. Battle summary reports were excessively
delayed 4in reaching the COC.

Based on these conclusions, a series of recommendations were
made. It was recommended that a study be made of surveillance and
tactical information required by the batile staff personnel to
eliminate the reporting of excessive data., Procedures for submite
ting special reports should be exercised more frequently. Further
testing of battle staff call-up procedures should be conducted.
Study should be made of tactical voice commmications systems be-
tween NORAD mnd region headquarters to reduce or redistribute the
traffic load and determine the number of circuits for the maximm
expected loads. System-wide exercises, such as DESK TOP, should be
conducted periodically. Participation of elements outside of USAF
ADC should be expanded and made more realistic, Efforts should be
made to increase the realism of similated air defense functions and
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analysis objectives of future exercises provide detailed knowledge
of specific sir defense functions rather than a general knowledge
of a large number of functions.

To improve tactical reporting and the operation of a display
in the NORAD COC, a mumber of steps had been taken. The NORAD
staff had studied a new display system, the Iconorams, developed
by Fenske, Federick and Miller Company, and found it suitable for
COC needs. ADC was asked to procure the equipment. In addition,
a naw mamal sumeary reporting method, an interim measure until
new display equipment was installed, wes being tested. Also a
system for creating a display from informetion already forwarded
through the surveillance network was being studied.

A method to improve late and incomplete reporting of weapoms
etatus was also being reviewed. A test of reporting wespons status
by means of voice had been conducted between 1 November and 15 De-
cember and the recommendations and comments of the regions were be~
ing anelyzed. A second reporting procedure was being tested be-
tween WNR and the NORAD COC. This test began in October and con-
sisted of reporting weapons status via the surveillance net using
pre-arranged coding. Equipment difficulties in the NORAD COC left
RORAD with inconclusive evidence with which to evaluate the test
results. WNR, however, liked the new method and recommended adopt=
ing 1t on a NORAD-wide basis,

NORAD/SAC ECM-ECCM EXERCISES

NORAD's ECM-ECCM training program was largely dependent upm
dally and monthly training missions provided by SAC, and by USAP
ADG redar evaluation flights. The missions did not completely meet
NORAD's requirements in quality or quantity, however, SAC misslons
414 not meet NORAD's requirements because they were able to test
only portions of the system. Another reason that SAC could not
provide needed training was that it had to keep many of its aire
craft in their EVO ECM configuration and they could not be used in
testing. The ADC radar evaluation flights could oot provide ade-
quate training because they were using cutdated eircraft.

~ RORAD had appealed to USAF to correct the latter situation by
providing modern multi-engine aircraft with the newest ECM equipe
ment, NORAD pointed ocut that the training provided by SAC could
never reach the point where it would fully satisfy NDRAD's training
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requirements. Unless newer aircraft and equipment were provided
ADC, the radar evaluation flights would become less and less use-
ful in providing ECM training. ILittle progress was made in obtaine
ing the new aircraft, however.

In Pebruary 1958, a severe blow was dealt the SAC-NORAD ECM
training program. In this month, the monthly ECM exercises wvere
stopped completely following a collision between a SAC B-L7 and an
ADC F-86., SAC refused to allow further fighter attacks against
its aircraft. This made it imposeible to continue further ECM
exercise activity of a realistic nature vhich included fighter-
bomber afflliation. NORAD had tried to lift the restriction but
had not succeeded. USAF asked SAC, ADC, and NORAD to mutually re=-
solve the problem by 30 June 1958. SAC redrafted its training
regulation (51-6) and asked for an extension of the USAF deadline
so that it could test the new procedures. USAF then extended the
deadline to 31 July.

RORAD, however, would not sccept the SAC regulation as & 80~
lution to the exercise tralning problem. The revised regulation
contained too many reetrictive provisions. HNORAD felt that exer«
cises and training carried out accordingly would be of negligible
value.

Then in June 1958, USAF dealt a second blow to ECM training
when it informed ADC that it did not plan to bulld up the ECM force.
USAY stated that it felt the ADC-SAC ECM training program was benew-
ficial to both commands, SAC had the capability to provide realis-
tic training, USAF said. And it could not afford to duplicate this
capability in ADC. USAF directed ADC to Jjoin SAC to find a way by
which the requirements of both commends could be satisfied. A
deadline for submission of this study was set for 1 August,

After recelving USAF's letter, ADC approached NORAD with a pro-
posal to set up a central coordinating agency in ADC for SAC-air dee
fence training. NORAD turned down ADC's proposal. NORAD said that
it had already told SAC that NORAD would handle coordinating activi-
ties and that it had designated the Exercise Branch in RORAD to be
the central coordinating agency. It stated further that a FY-1959
exercise planning schedule had been set up with the exception of
ADC's requirements. Upon receipt of the latter, it would have =
complete exerclse schedule to forward to SAC.

ADC then submitted its exercise and training requirements. ADC
stated that its Pr:imry requirement was for SAC to provide realistice
. .
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penetrations similiar to these that could be expected from an ene-
my. This meant, ADC contimued, that selection of striks routes,
altitudes, speeds, and ECM procedures would have to be approved by
RORAD or itself since SAC's concept for conducting USCM's and roe-
tation missions to provide trasining was not compatible with ADC's
requirements,

Shortly thercafter, ADC furnished WORAD copiee of the USAF
correspondence directing it to coordinate directly with SAC, ADC
stated that since NORAD was acting as cooxrdinating agency, RORAD
should take appropriate action. It went on to point out that a
Joint conference vith SAC had been held on 8 and 9 July where it
had been agreed that each air division would be assigned specific
SAC winge for flying support. ‘The SAC aircraft were to fly special
mltiple aireraft mlssions and would be equipped with the proper
ECM equipment to exercise all components of the divisions. In ad-
dition, SAC had agreed to continue the BIG PHOTO missions. This
would, ADC continued, satisfy USAF's requeat to work out mutual
ECM-ECCM training regquirements with SAC, but it still left unanswer-
ed the problem of providing the necessary support for Tactical
Bvaluations and ORI's, monthly division exercises, and radar evalu-
ation,

ADC said that it had hoped to use the SAC USCM's for supporte-
ing TAC EVAL-ORI requirements. However, SAC informed ADC that it
could not provide sufficient sorties to support this program. This
fact plus the lack of "L" band equipment on the EWO-configured air-
eraft made such missions incompatible with the TAC EVAL-ORI nesds.
SAC further felt that it should not be reguired to support ADC's
" radar evaluation requirements because such training would not bene=
it SAC crews.

On 23 and 24 July, NORAD met with SAC to discuss the flying
training restrictions. And on 30 July, it met with ADC, SAC, and
USAF at Hesdquarters USAF to discuss the ECM-ECCM training problems,
Diring this conference, it was found that SAC would compromise s
11ttle. It agreed that trainiang would be provided, if intercept
nisgions were properly scheduled and coordinated by RORAD-SAC agene
ciesa; 1if NORAD provided & permanent liaison officer at SAC Head-
quarters; if attacks against SAC aircraft wers not conducted within
30 nautical miles of any RPS site; and if fighters would delay
lock-on in radar attacks to six-eight nautical miles from the target.

SAC also said it would not allow fighter attacks againast SAC
aircraft carrying atomic weapons, NORAD felt that accepting this
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restriction would negate the use of any large scale SAC missions
for exercises, evaluations, or training since SAC's policy was to
schedule atomic vespons on these missions. In order for NORAD to
resume the use of large scale SAC missions, as enjoyed prior to b
February, two alternatives were open., Either 3SAC had to unload
their weapons on selected USCM's, or the restriction against
fighter attacks on weapons carrying aircraft had to be lifted.
SAC remained adamant.

However, some progress was made in the July meetings. Om 14
August, NORAD told the regions and components that it had reached
an agreement with SAC to set up e mutual ECM-ECCM training facili-
ties program between individual NORAD divisions, RCAF sectors and
SAC bonb wings. The program was to work as follows, The SAC bomb
wings would be paired with the air defense divisions/sectors. A
team composed of Army, Navy, USAF and RCAF elements of a NORAD die-
vision/sector and the attached SAC wings would draw up the traine
ing routes to be flown by SAC so that mwaximum training would be
provided every element in the system. The training missions, code-
named BIG BLAST, were to be designed to complete one penetration
leg of at least one and one~half hours duration employing maximum
ECM, A1l missions were to be planned primarily as NORAD component
ECCM treining missions and were to receive maximm support from all
SAC and NORAD wmits.

The minimum missions that would be rum each month were:

TACTICAL WINGS | MISSIONS | "L" Band Transmitters | No. of A/C
to be installed in per mission
each aircraft

B-47 1 2 >

B-52

3 sqdns) 2 2 3
2 aqdns; 2 2 3
1 sqdn 1l 2 3

The program was scheduled to begin on 1 September with the firat
mission flown in October 1958,

On 23 August, USAF wrote NORAD that the program set up would
satisfy day~to-day needs of air defense units and both SAC and ADC

'y, SRR
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had been directed to implement the program as soon as possible,
USAF stated that it realized no provision had been made for ORI's
and monthly air defense division exercises, but it believed that
the arrangements agreed upon would later prove to be a basis for
sceomplishing significant portions of even these requirements,
USAP questioned the fact that RORAD should be coordinating agent
and said that ADC had been instructed to include NORAD requirements
for ECCM training in negotiations with SaC.

k1

NORAD replied that no provision had been made for SAC to supe
port the 6ith Air Division training requirements, nor were there
any set up for satisfying ORI's and exercise requirements. As to
ADC being the coordinating agency with SAC, NORAD stated: "we are
convinced that it 1s to the best interests of SAC and to the NORAD
components that Headquarters NORAD continue as the coordinatore..
rather than /Rave the SAC7 headquarters negotiating with the
severs)] components on & competitive unilateral basis for the lim-
ited SAC mission capabilities.™ At this time, NORAD also told USBAF
that if the SAC forces could not provide sufficient treining sup-
port for all of NORAD's needs that {t would become necessary to
again recommend that the obsolete TB-29's in ADC be replaced with
modern milti-jet aireraft so that NORAD could support it own pro-

granm.

An answer from USAF wes not long in coming. It stated that
the ECCM training that would be received from the new program would
far surpass the quantity and quality of that experienced before.
The new program would not solve all problems, USAF continued, but
additional ways of providing ECCM training were being examined,
USAF pointed out that ADC and SAC had already established a well
integrated ECCM training program at command, force, and ving/air
division level (BIG BIAST).

Meanwhile, NORAD and SAC had continued meeting in an effort to
get their regulations (SACR 51-6 and NORADR 51-1) in agreement.
These efforts finally met success, In September 1958, SAC reversed
its policy of carrying weapons on'all UBCM's and the monthly ECM
exercises could begin once again.” On 9 September 1958, NORAD

# This is not to infer that the restriction against attacking
SAC aircraft carrying weapons had been rescinded. It was still ap-

plicsble.
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issued its flying training regulation 51-1. It outlined the pro-

cedures to be used by the NORAD forces when conducting Joint
training with SAC.

RORAD listed as objectives:
(1) air defense systems training;

(2) fighter-interceptor training to include at-
tacking airborne targets, ECCM for AI radar equipped
interceptors, and training in operational procedures;

(3) ACaW and ABWRC (including aircraft and air-
ships ), Texas Tower, and Picket Ship training to in-
elude training in air surveillance, development of
tactics and techniques for controlling fighter<inter-
ceptors agailnst airborne tergets, ECCM training, and
training in operational procedures;

(4) Air Defense Artillery Unit training in de-
tection, acquisition, and tracking of sirborme tar~
gets, and training in operational procedures and ECCM.

The first Joint exercise with SAC was TOP HAND discussed
sbove., This mission was followed by BIG JUMP (a region exercise
in October), GRAND SLAM (a RORAD directed exercise in November),
and FULL FORCE (an ENR and NNR coordinated exercise run in De-
cexber 1958 )a

Meanvhile, the BIG ELAST daily systems training missions had
begun in October 1958 as scheduled. By the end of 1958, the main
weakness of the BIG BIAST program appesred to be the fact that
the missions did not provide training for the 6ith Air Divieion
or Alaska. Also there were certain technical training problems
that had tc be resolved, The SAC-NORAD Bilg Blast Sub-Committee,
of the Joint Exercise Flanning Commitiee, had been formed to iron
these problems out.
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NADO, NADOP, and Ballistic Missile Defense

NADC AND NADOP

In December 1958, NORAD submitted to the Canadian CSC ani the
U. S. JTS a two-volume objectives plan: North American Air De-
fense Objectives 1959-1969 (NADO 59-63) and North /merican Alr De-
Tense Ubjectives Plan 1959-1963 (NADOP 59-63T. This two-voluhe
plan wag a successor to CONAD's 1956-1966 Objectives Plan (CADOP
56-66). The latter, the first over-all U, S. air defense plan
ever prepared, was, according to NORAD planuers, baslcally a com-
pilation of exieting and projected service programs supplemented
by CONAD inputs to fill ocut the ten year period. The CONAD plan,
the Commander's foreword to NADOP stated, demonstrated “"conclusive-
ly that uncoordinated uni-service programs in the field of air de-
fense had become too duplicatory and tou expensive to merit Joint
Chiefs of Staff sanction in their entirety.”

CADOP was returned in May 1958, The JCS approved the concepts
and philosophies, but not the force structures. They estimated
that implementation of this plan would cost over ten billion dol-
lars annually, according to NADOP. The X3 said that an average
expenditure of around five and one-half billions yearly should be
used as the basis for planning for U. S, forces.

Another problem was long-term projection. CADOP attempted
projections farther into the future than there were agreed intelli-
gence estimates ageinst which to measure the proposed forces.
NORAD, therefore, divided its objJectives plan into two volumes.
NADO 59-69 stated the concepts, philosophies, and qualitative ob-
Jectives for a ten~year periocd. NADOP 59-63 set forth the quali-
tative and quantitative force structures for a five-year period
(half that of CADOP).

Besides the matter of cost and length of projections, these
plans differed from CADOP in another important respect. CADOP hzd
stated only a very general requirement for & ballistic missile de-
fense system, covering no specific equipment, deployment, cost,




ote, Now a detalled, firm requirement was set forth for a BMDS,
ICBM defense, in fact, was the heart of the NADO and NADOP,

In the preface to NADO (the plan covering concepts and philos-

ophies), NCRAD at.ated that a ballistic missiles defense was a re-
v ¢ *{ty. The bal

would build up t}u'oughout parioad under consideration, becoming
serious by 1951 and reaching alarning proportions by 1963, However,
there also had to continmue to be a defense against the manned
bonber threat, for there was no assurance that the enomy would ine
activatahiabombarfm. And he would surely use this force if
there were no defense against it,

NCRAD stressed these two points in NADO:

a, Regardless of cost, if we are to prevent war,
wo must acquire an effective AICBM as a matter of

the highest priority.

b, We must maintain a strong defenss against the
airesupported threat despite the serious and immi.
nent introduction of Sovist ICEM's.

The cost of providing an ICBM dofense made it impossible, NORAD
said in NADOP (ths quantitative plan), to stay under the six billion
dollar ceiling set by ths JCS. Sufficient farces could not be proe
vided to insure an air defense system capable of achieving the
military objectives of Canada and the United States, The average
axmual cost of forces rocomsended by NADOP, to be provided by Cane
ada and the U.S., was under eight billion dollars, But, NCRAD
said, within this total thers was set aside, for 1961, 1962,

1963, contingency funds of around one billion dollars yearly over
the cost of the accelerated Nike Zeus program,

The reason for the lattar:s NORAD felt that even though the
highest priority was given to Zeus, the level of protection pro-
vided to targets in Cauda and the U,S. would be too low in the
1963 time period, Therafore, contingency funds wers provided in
the hope that the Zeus program could be accelerated or anothar
anti.nissile defense system adopted to augment Zeus,

How should funds be applied against the wvarious service pro-
graus related to air defemse? In NADOP, NORAD 1ajd down these
prioritiesr



a, Tt is felt that first priority should be
given to the establishment of a gystem to

provide ear of an attack by either
ajr-brea vehicles or ballistic misailes,

b. In second priority, all the funds which
can be profitably employed in the development
and installation of an active defense against
the ICEN and IREM should be provided,

s Thirdly, the development of an
control gysteam for the effeotive emp of
all weapons should be funded,

d, lLastly, to the extent sppropriations are

available, there should be a itative im-
ovament of weapons gystems des

¢ the air-breathing threat,

5

BORAD stressed that its priorities did not mean that finds
should be applied to those categories high on the list to the ex-
clusion of those further dowm, Continuation and improvement of
defenses against the air-breathing threat was mandatory as wes

the need for btringing into being a BMDS,

Systems to meet both

threats, NORAD said, had to remain in operation for the foresee-
able future *and certainly far past 1969,°

TABIE 18
SUMMARY OF
NADOP RECOMMENDED FORCE STRUCTURES®
TIPS UNIT rr sy FY 60 FY 61 rY 62 ¥Y 63
Fir-Intoptor Sqs. 4t 61 59 sk 50
BOMARC Sites/ '
mﬁ;ﬁ 0 L/168 s/22, 6/224 0
14998 0 0 L/112 27/{176 36/e1T2

»
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# Totals unless otherwise indicated,
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TIPE UNIT rY 59 FY 60 FY 61 FY 62 I 63
NIKE Fire Units

Hercules New

Construction 12 Va4 109 109 109

Hercules

Conversions 60 72 97 97 97

Ajax 184 172 18 28 0
HAWK Battexies 0 8 70 70 70
ZEUS

Locations®

United States 0 o 0 15 Lo
Canada 0 0 0 1 L

Basic Units (4] 0 0 29 120

(3TTR, 1OMTR,

50 missiles)
Prims Radars 189 191 204 237 237
Gap Fillers 133 1n 289 L10 RT3
Texas Towers 3 3 3 3 3
Off-Shore Plcket

Ship Stations 10 10 18 22 22
Off-Shore ABWSC

Stations 10 10 10 22 22

# The proposed ZEUS deployment was for SAC bases and population
centers or, whers poasible, at a combination of both, The deployment
represented that desired for the so-called accelerated ZEUS program,
The accelerated progran provided defense for Ll locations in 1963, -
NADOP stated that this was an inadequate defense and that the limitaw
tions were assumed to be technical, not monetary. According to NADOP,
if technical difficulties were overcoms and additional weapons were
produced within the time period of the plan, one billion dollars in
1961, 1952, and 1963 were set aside to accomplish this requirement.
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TYPE UNIT FY 59

FY 62

FY 63

Iand Based DEW Lins
Northern
Aleutian
QGreenland
Iceland

o o3

&0 0‘83‘

s ol

- Os"-s

Sea Barrier DEW Line
‘ Atlantie
ARNSS Stations
Picket Ship Stng
Pacific
AINSC Stations
Picket Ship Stnd

o

ol T 4 ¥}

=0 &

00O 0O

Mid~Canada Line Stns

98

98

98

98

BAGE
Direction Canters
Combat Centers

A

wh

¥

RC(RAD Contxol
Canters - U8,

BADGE II (GPA-73)
Alaska NCRAD
Contxol Centers
Alaska GPA=-T3
Goose Bay NORAD
Control Centers
Harmon NCRAD
Control Centers
Goose & Harmon
QPA-73

o O O 0o

S T I TN

BMENS :
Oreenland (Thule)
Alaska (Clear)
British Isles

BMEWS Computer

Cantxral

R
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TYFE WNIT ‘ 59 FY 60 FY 61 FY 62 T 63

NIKE ZEUS Local
Defense Centers/Local]
Acquinition Radars

United States 0 0 0 12 33
Canada 0 4] 0 b | 2
NIXE ZEUS Forward
Acquisition Radars
United States 0 0 0 2 L
Canada 0 o 0 3 5

BALLISTIC MISSILE DEFENSE AS COVERED IN NADO 59-69

The concept for defense against ballistic missiles, the plan
stated, was essentially the same as for defense against the air-
supported threat. The active defense should (1) bs composed of a
variety of weapons so as to give the enemy many tactical and teche
nical problems and (2) place the major portion of the air battle
in regions remote from principal targets,

According to the plan, the initial early warning system (i.e.,
the three-station BMEWS) would provide for detection and reporting
of only the first generation ICEM attack from the north., This sys-
tem would detect and identify ICBM's with elevetion angles of 15
to 65 degrees approaching from the north, It would detect mizsiles
15 to 25 minutes prior to impact,

As for the initial active defense system, NORAD said that ap-
parently the only weapons system to defend against the ballistic
missile that could be made available in reasonable numbers by 196L
was the Nike Zeus, This system involved the use of forward and
local acquisition radars and anti-missile missiles with atomic warw
boads. The radars would, where practicable, be integrated into
the basic N(RAD surveillance system to provide data to SAGE and
the AICBM control centers, The effective intercept capability of
each fire unit in the initial system was expected to be 75 nautical
miles slant range and up to 300,000 feet altitude, As ocwrrently
planned, initial fire units would have three t tracking radars,
ten misslle tracking radars, and fifty missiles (this would give a
unit the capabllity of engaging three targets aimmltansously with
up to dhree misailae each ),

1
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NCRAD declared that, using the numbers of target tracking and
nissile tracking radars provided initial fire units, the tracking
rate and rate of engagement per battery were too low for defense of
3mportant areas, considering the enemy'’s ability to saturats dsfense
by simultaneous salvos or hard decoys, Tha intercvept rate could be
increased somewhat by adding target tracking snd missile tracking
radars and missiles., Oreat effort had to be made to solve the de=
ooy discrimination problem,

In conclusion, NCRAD said that to keep an adequate defense, im-
proved weapons had to be introduced to start the air battle at much
greater distance than was possible with Zeus and to reduce vulnerae
bility resulting from dependence on one type of weapon, BMEWS would
also have to be irproved with additional stations to provide covere
age to the east, west, and south, Ultimately, equipment would be
required to provide continuous surveillance of all ocbjects within
or without the sensible atmoszphere,

RESTUDY OF NADOP

The requirements in the CONAD Objectives Plan 1956-1966 (CADOP
$6-66) had been too high to get approval. The JCS, as noted earlier,
had estimated & cost of ten billions anmually to implement the planm,
On retwming the plan unapproved, the JCS had stated that an average
snmual expenditure of 5.5 to six billion dollars was to be used as
the basis for plamning for U, S, forces,

NADOP was scaled down from what CADOP asked, But the cost of
recommended forces to be provided by Canada and the U, S. would

ever, this total included, for the years » 1962, and 1963, cone
tingency funds of around one billion dollars annuslly over and abave
the cost of the accelerated Nike Zeus program,

In January 1959, NORAD told ADO, ARADCOM, and NAVFORCONAD that
considerations in Washington indicated that the forces, manpower,
and fissionable material required by NADOP might not be approved
and that a lesser program would be directed. If so, & camplete re-
view of the NRAD force structure would be required to prevent ime
balances in the gystem through lack of & coordinated plan, HNCRAD
did not have enough people for this and, therefore, ths ¢
were asked to provide persomnel to an ad hoc planning committee,
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The terms of reference for this group stated that they were to
determine & five to six billion dollar yearly Canadian-U, S, air
defense system beginning FY 1960, Among the planning factors
listed for sccomplishing this objective were the followings

(1) NADOP should be analyzed to ascertain its com=
peatibility with service programs existing or plauned,

(2) A procedurs should be developed for costing
the sexrvice elements that make up the NCRAD force
structure,

(3) Detemmine priority steps to accomplish the ob-
Joctives of NADO,

(4) Determine the priority of areas to be defended
and means of providing defense on an adjustable basis,

(5) Evaluate and establish the role of the national
guard and augmentation forces,

(6) Reduce by farty per cent fissionable material
requirement for warheads,

PROPOSED UNIFIED AIR DEFENSE ENGINEERING AGENCY

A primary requirement upon NCRAD was to assure the integration
of manyy, complicated current and future air defense systems and
equipment into a smoothly-working machine, fully responsive to
NRAD's needs, NCRAD!'s efforts in this respect were shown in neare
1y every undertaking, but can be seen snd were expressed especially
in such activities as the collocation and testing of SAGE-Missile
Master, attempts to assure BMEWS-Zeus and Zeus-SAGE compatibility,
and NM'& COC single contractor idea (see this chapter),

In September 1958, NGRAD wrote to the JCS that it did not have
the technical staff to inszure this integration and responsiveness,
NORAD had been forced in the past to amalgemate service implemented
programs after the fact. What was needed was & unified technical
organization to assist NORAD.

Both the Air Farce and the Army had organizations engaged in
alr defense systems evaluation, research and integration, and program
-
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management and coordination, The U. S, Army Signal Air Defense
Engineering Agency (USASADEA) was an activity of the Chief Signal
Officer, The Air Force had established in March 1958 at Hanscom
AFB, Massachusetts, the Air Defense Systems Integration Division,
It represented three commands: ARDC, AMC, and ADC,

NORAD recommended to the JCS that the unilateral effarts of
the services be consolidated in the alr defense fleld into a uni-
fied, centrally-directed, organization, The USASADEA and ADSID
and appropriate Canadian and Navy representatives should be come
solidated, NORAD recommended, into a Unified Air Defense Engineer-
ing Agency. This agency should be subordinate to either CINCNCRAD,
the Secretary of Defense, or the JCS, in that order of desirability.

The JCS replisd in Pebruary 1959 that they agreed with CINCe
NCRAD's need for mare technical asslstance, They were studying
the responsibilities of the services and the unified commands in
regard to weapon aystems integration in the light of the Defense
Reorganization Act and implementing instructions, In the meantinae,
NCRAD could provide additional technical capability on its staff
{(in the course of its reorganization) and provide N(RAD technical
liaison to the USASADEA and ADSID, When the JUS study was con-
pleted, further consideration was to be given to the recommenda-
tion for a nified Air Defense Engineering igency.

INTEGRATION OF ZEUS
LOCAL ACQUISITION RADARS WITH SAGE

Investigation by N(RAD of the effect of Zeus on the air de
fense system revealed that thsre would be great duplication of high
altitude coverage by the Zsus local acquisition radars and the WSAF
ADC frequency diversity radars, If oplimum coverage were achisved,
HORAD discovered, exactly the same geographical locations would be
involved in many cases, '

Because of this situation, NORAD recommended to the Alr Force
Chief of Staff, as Executive Agent, on 5 June 1958, that the Defenss
Department initiate a study to determine the feasibility and desir-
ability of integrating the local acquisition radars with the SAGE
system, NORAD explained thats

’ Based on tentative Zeus deployment plans, it ap-
pears that approximately 75 per cent of the Zeus Local

", SEORE]
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Acquisition Radars could be located at the sites of
existing USAF ADC prime radars and serve the require-
nmts of air defenss against both the air-supported
and ballistic missile threat, If the marriage of the
LAR program of the Zeus anti-uissile systam to the SAGE
surveillance network is technically feasible, so doing
will prove most beneficial to the electronics ground
enviromment through the air defense system,

NCORAD ment & copy of this letter to the Armmy Chief of Staff. And
NORAD asked that DA (1) support integration of the Zeus LAR's with
SAGE and (2) insure that the LAR's were campatible with the data
input zystem of SAGE insofar as surveillance against the air breathe
ing threat was concerned,

The Ammy replisd on 11 August 1958, DA said that action had
been started to assurs the feasibility of data transfer from the
Zous gystom to SAGE and other elements of ths NURAD control systam,
The proposed method for doing this would be sent when completed.

DA also said that it had recommended to the Air Force that the
problem be referred to the JUS with a view toward initiating the
Department of Defense study NORAD had recommended,

In the meantime, the Air Force advised that an executive agency
reply to NORAD!s lettar would be forthcoming as soon as the Army co-
ordinated on it, Three mare similar interim replies were received
from the Air Force, In Septcmber, NORAD wrote directly to the JCS
that the interim replies from the Air Force indicated that no pro-
greas was boing made on the matter., NCRAD pointed out that much
work sand time would be necessary for amy such integration and that
& decision should not be delayed.

The JCS replied that (1) they did not consider a special DD
study on integrating the Zeus IAR with SAGE to be required and (2)
it was not intended that the IAR supersede the Frequency Diversity
program radar, A study was not required because a Zeus production
and . procursment program had not yet been approved and the Secretary
of Defense had directed the services to assure compatibility bew
twean the LAR and the data transmission requirements of SAGE, If
& production and procurement program was approved and funding pro-
vided in FY 1960 md later years, the first LAR's could be
by the end of FY 1963. Then, these radars, compatible with their
deployment for their primary AICEM role, could fulfill the functions
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of & limited mmber of prime radars and thus constitute components
of the overall FD posture,

BMEWS-ZEUS COMPATIBILITY
R R ——

NCRAD was concerned that the BMENS programs were proceeding
independently and not being meshed into a total system, In Pebruary
1958, NGRAD told USAF that, *It is imperative that the BMEWS detece
tion and tracking system be designed and built to be capable of feed-
ing processed data to the Zeus system and that this system be capable
:11'3 :ﬁep&ing such data for acquisition and launching the anti-ICBM

Be '

USAF replied in March that BMEWS had to be compatible with any
active system (although designed to go with the active portion of
the WIZARD system) to be employsd, The Secretary of Defense was
axpocted to make a decision soon that would clearly delineate the
responsibilities of the Arwy and Air Force in the entire program,
In the meantime, every action possible would be taken to insure
compatibility,

On 7 July 1958, NCRAD wrote to both the Army and the Air Force
Chiefs of Staff that it had not been kept informed of the coordinaw
tion being effected between the Zeus and the BMEWS prograns, - Infore
mal information had indicated, however, that certain technical para=
moters were already independently at the decision stage without
regard to mrtual compatibility, NORAD stressed that it had learmed
from experience that complicated systemsa that wers expected to work
together had to be designed to do so right from the start,

General Curtis E, leMay, Air Force Vice Chief of Staff, signed
the Air Force reply, dated 1 August 1958, General LeMay said that
there had been no decision on the overall requirements of an opera=
tional active aystem, Army and Air Force coordination, therefore,
had been limited to the mtual exchange of technical reports on
Zeus and Wizard, However, Air Force Headquarters had maintained
tlose coordination with the BMEWS Project 0ffice, ADC, and interw
ested Arxy agenciss on the BMEWS program, This closs coordination
would ocontinue, he said, when the parametars of the active system
had been clearly defined,

In regard to NCRAD!s camplaint of lack of information, General
IeMay said that Air Force Headquarters agreed that developnant

T Yy S
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actions had to be "fully responsive to your operational require-
ments and that accordingly, you must be kept informed of progress.®
Adr Yorce would correct any inadequacies found in the flow of ine
formation to NORAD,

The Ay replied on 5 Septsmber that it concwrred with NORAD!s
view that coplicated equipment that was to work together had to
be designed to do so from the begimning, DA said that it wvas are
ranging a meeting of representatives of DD, Air Force, NORAD, and
the contractors to discuss campatibility.

This meeting was held on 22 September at Bell Telephons labors=-
tordias in New Jorsey, According to a DA memorandum to the Air Force,
the discussions indicated that Zeus and BMEWS could be made technic-
ally compatibls., Various problems were to be studied and the Alr
Force advised, NORAD representatives at the meeting felt that in
general the meeting produced a better understanding of the nesed for
BMEWS and Zeus representatives to work more closely together,

LOCATION OF NORAD HEADQUARTERS COMPLEX

The requirement for a BMEWS display facility brought considerw
ation early in 1958 on a long-standing need for a new COC, In re-
sponse to a USAF query on location of the BMEWS display, NORAD said
in February 1958 that it preferred integration with an underground
COC in the Colorado Springs area. The headquarters of NGRAD and
component commands had to be nearby, NORAD told the JCS in March,
for rapid assembly of the battle staff and for Joint plamming funce
tions, NCRAD reparted to the JCS in April that RAND studies had
shown that the COC in a granite mountain in the Colorado Springs
area offered the bost solution at the most reasonable cost,

On 30 June 1958, the JCS asked for formal recommendations and
Justifications for a new headquarters location. Criteria were pro=
vided, vhich were not intended to be restrictive, the JCS said,
These criteria were:

(1) The location of ths headquartars should be
determined by the optimum location for the hardened COC.

(2) The COC, wherever located, will be a prims
target, Consequently, the site should be selacted, as
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far as practicable, ramote from other key facilitiss
8o, if attacked, a minimum "bonus effect” to the enemy
would result,

(3) The structure should be designed for an over-
pressure of not more than 200 pounds per square inch.

(L) The conventional administrative headquarters
ghould be located convenient to the COC site,

NCBAD replied on 31 July that studies had shown that the NCORAD
Headquarters complex should be located in the Colorado Springs area
with convenient access to its COC located in a selfesupporting
granite farmation noarby. The two most attractive locations were
- Blodgettts Peak adjacent to the Air Force Academy and Cheyenne

M¥ountain two miles west of Fort Carson (south of Colorado Springs).
Detalled site surveys and detemmination of supporting facilitiea
had to be made before a location could bs selected, NORAD recom-
memdad these surveys be made without delay.

In Septenber; NRAD learned informally that a working group
of the JCS Joint staff had recommended that the COC be placed at
Ent Air Force Base with only ths basement and sub-basement cone
struction for hardening., Because of this, NCRAD wired the JCS
that construction In & granite mountain near Colarade Springs
would permit unlimited hardening and expansion at no greater cost
than soft above-ground construction typical of SACE installations,
NCRAD again urged that site surveys be made without delay.

The XS answered that USAF had been directed to make detailed
site surveys and develop estimates for the sites under consideration,

In its instructions to the Corps of Engineers, USAF said that
the criteria for the COC involved hardening to 200 PSI, that capa~
bility for future expansion had to be assured, sand that the COC
siting should lend itself to locating the administrative headquare
ters sbove ground in close vicinity at some future date, USAF asked
immediate action on preliminary cost estimates and site selection so
that instructions could be issued for design. The Corps of Engine-
eers, USAF said, would be asked to prosecute the design so that all
fuil:ti;;gwwld be completely designed ani ready to advertise by 1

In Merch 1959, NORAD was informed that the Corps of Englneers
had recommended a site on Cheyenne Mountain. The JS approved, on

-~
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18 March, the Cheyenne Mountain site as the location for the
NORAD COC,

COC SINGLE-AGENCY DEVELOPMENT CONCEPT

NORAD wrote to the JCS in October 1958 that it believed one.
technically competont agency should assume responsibility for the
dovelopment and producticn management of the entire new elsctronic
COC complex, This would result in a properly integrated system,

NCRAD said that it was particularly concerned about having a
properly integrated ballistic missile defense system, Unless the
design criteria for the BMEWS ZI complex was clearly established
with the integrated BMDS in mind, NCRAD said, "we will once again
produce separate defemse systems which will not work together and
will require expensive modification to properly serve NORAD's
needs, *

NCRAD felt that the best way to get an integrated BEMDS was to
have the NC(RAD computstion and display complex treated as a sepe
arate development and procurement project. This project should
be concerned with all facilities required for the central ZI come
plex, These included the integrated ICEM/IREM situation display,
automatic air-breathing (SAGE) situation display, satellite pre-
dioction computers, master computer and data handling facilities,
ste,

NCORAD suggested two courses of action to achieve this objec-
tive. The first was to amend the cwrrent BMEWS contract to include
the all-inclusive requirements, The second was to initiate an ime
mediate separate all-inclusive contract for the new COC facility,

In this connection, NORAD told ADC that SAGE plans should be
amended, They should provide for modification of the AN/FSQ-U com~
puter program and input and output circuitry to provide automatic
processing of data to and from the KORAD automatic SAGE display
and for funding of the COC SAGE display, if not provided separately
as recommended earlier,

Two agencies considering systems and building design for the
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new COC were Dunlap and Associates and the MITRE Corporation,®
Dunlap completed a functional requirements study in October which
recomended a multi-level construction, MITRE, on the other hand,
recomnended a single-level construction with a smaller display,

At first; in October, CONAD recommended the Dunlap report to
USAF as & point of departure for developing a COC GOR for Air Re=-
search and Development Command guidance in equipment design, After
further study of the report, however, NORAD decided that the Dunlap
recommendations in span size, space, arrangement for display areas
and the master display technique could not be considered final,
NOBAD recommended instead that a complete investigation of these
areas was nscessary before the design was made final, Another
mon to be solved was that of one versus multiple level cone

ion,

USAF replied on 19 Januery 1959 that a GOR was being drafted,
but could not be published until joiut staff action had been com~
pleted and a decision msde on the single service manager idea,
USAF concurred on the need for a complete study of requirementa.

INTERIM BitEWS DISPLAY FACILITY

The Thule BMEWS site would reach limited capability bty Septeme
ber 1960, the Clear site & year later, The new COC facility would
probably not be ready until late 1961 or early 1962,

In response to a quexry from ADC on this subJect, CONAD said
that if a decision wvas made in FY 1959 on locetion of the COC and
FY 1959 or FY 1960 funds were appropriated for construction, ap-
proximstely two and ocne-balf to three years should be allowed for

# The MITRE Corporation was sponsored by Massachusetts Insti.
tute of Technology and worked with and assisted the USAF Alr Dee
fense Systems Integration Division (ADSID), MITEE was incorporatad
on 18 July 1958, Ite president was Mr, C, W. Halligan who maine-
tained offices at Hanscom AFB, Bedford, Massachusetts, in the
ADSID bulldings, ADSID was a tri-command unit formed in the spring
of 1958 at Eanscom by the Adir Farce, Major General Kenneth P,
Bergquist was commander,
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the implementing phases, It sppeared, said NORAD, that the earlisst
& new COC building could be available would be 1 July 1962,

Because of this, NORAD contimued, the BMEWS central computer
should be plammed for installation on an interim basis at a leased
facility in the Colorado Springs area or a losned facility at Fort
Carson, Accordingly, ADC should arrange for the required housing,
Iloor space, and such other items as power, air conditioning, and
comnmications,

A conferance on the interim display was held with ADC, RCA,
and ARDC in October, Among the conclusions reached were the fol-
lowing. The BMEWS equipment, except for satellite prediction com-
puter, would be ready for installation by May 1960, The satellite
computer would be ready for installation in May 1961, The most
optimistic estimate for completion of & mew COC building was 1961,
In oxder to gst the earliest value from EMEWS, the tactical displxy
should be located in the present COC for at least a year and probe

‘b]ym longeru

The total space requirement for the ZI BMEWS equipment, less

the tactical display and satellite prediction computer, was 6,000
square feet, Several possibilities were examined for locating

this equipment, These included putting part of it in a nearby
rented bullding and part on the base, putting it in a prefabricated
building next to the COC, and putting it in ths basement of a neare
:yhuﬂdixg on the base, The latter was recommended by the cone

aXecs,

ALTERNATE ICBM DETECTION PROPOSALS

There were a mmber of proposals for ICHEM detection sy=tens
wnder considerstion that would add to the BMEWS capability, Ons
of the most important of these (insofar as progress toward adop«
tion was concerned) was the Lockheed Missiles Systems Division
project WS-117L. This would contain an infrared detection system
that appeared promising for air defense uses,

NORAD recommended to the axecutive agent in April 1958 that
dovelopment of such a system be accelerated and that when it proved
practical and effective, it be brought into production, NCGRAD's
view was that the BMEWS was an urgent requirement, but, being based

A' ' .
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on radar, it was vulnerable to countermeasures, It had other weak-
nesses also resulting from developments in protective coatings, re-
cduction of the cross-cectional area of nose conss, the problem of
sorting to elimimate decoys snd other space objects, surveillance
restrictions imposed Yy site selections, and ground based line of
sight equipment.

The WS-117L might, NCRAD suggested, be a solution to the problem,
The Air Parce answered on 21 May that an infrsred subsysten of
W3-117L was being developed to detect the launching of an ICEM,

In the naxt few months, a mumber of discussions were held with
ARPA, the Air Force, and other agencies. From these discussions
it sppeared that development of the WS-117L infrared system was
feasible and practical, Because of this, on 16 December 1958,
NCRAD recommended that development of this system be treated as
& matter of the highest wrgency,

Another proposal under consideration was for a gystem that had
the name Project David.® The Project David proposal was for equipe
ment that had a passive detection system and an EQM active aystem,
The passive detection system could detect the vertical motion of
mizssiles and the guidance system signals, and decipher the missile
guidance codes. The active system could jam the guidance system
or it could insert false steering instructions.

In Juns 1958, NCRAD recommended to the executive agent that
this system be evaluated, The JS gave the project to the Weapons
Systems Evaluation Group for evaluation,

"In the meantine, NORAD had received enovgh further information
to be able to prepare a ific proposal, This was submitted to
the JCS on 16 QOotober 1958, also far evaluation by WSEG,

BCRAD ssid that it had been mssured that the David mysten
¢ould be produced, deployed and operationally capable of detecting
missiles before any other early warning system currently under

# This temm was applisd by the agency proposing the aystem,
the Electronic Defense laboratory, an Army-Sylvania Elec ] .
Products Corporation agency. N R ALY
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development. NCORAD felt that this system should supplement BMEWS
ad be of continuing support as a complementary system in the
BEWS exa, Its cost was reasonable, which, together with the
early employment date, made it an attractive proposition. NCRAD
said that the David aystem could provides

&, Eaxrly warning againgt ICBM!'s;
be ECM wespon against ICBM radio-inertial guidance

systens;

¢. Rough determination of the trajectory path;

d, ELINT (electronic intelligence) on Soviet ICBM
developments

e, ELINT on satellite launching and operation,

NCGRAD proposed six locations for David equipment, which would
comprise a wespons complex: St. lawence Island; on two ships in
waters north of Scandinavia; Samsun, Twrkey; Mombetsu, Hokkaido,
Japans Peshawsr, Pakistan; and Frankfurt (or Berlin), Germany.
The 8t. lawrence Islard and shipboard installations would be re-
sponsive to requirements in support of defense of the North
American continent, The other sites would augment defense and
ELINT requirements for U, S. and oversecas commands,

SATELLITE DETECTiON AND TRACKING SYSTEM

In July 1958, NCGRAD learned that ARPA was trying to determine
what organization should manage a soon-to-be established interim
asatellite detection and tracking systen. The Air Force recommende-
od that NORAD be given cperational control of the interiam, as well
as the uitimato, systen,

The Air Force pusition (as expressed in & July memorandua from
the Air Force to ARPA) was that the detection and identification
of the natwre of all satellitss was of overriding importance, and
that the interim system was an operational consideration, The
interdm gystem was Just another subsystem of the overall air de
fense system and, as such, should be integrated from its inception
wxier KRAD, The advantages of NORAD control were as follows.

8. The intarim system would be technically com-

patible with the air defense network;
b. Duplication would ba avoided by fully integrating

SN
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all existing commnications;

¢s Other agencies, besides the research and de-
volopment and the intelligence commmities, that noeded
the information, would receive it on an expedited basis;

d. Research and development agencies of all
services would receive timely and necessary infarmation
regarding the advanced and future detection and tracking
systons,

ADG advised NGRAD in October that it had learmed that s deci-
esion might be made soon in DOD on management of the system, ADC
recommended that NORAD back up USAF's position with a letter to
the XS.

NORAD did this on 26 November, NORAD wrote that the ultimate
space track systom had to be as inherently a part of the NORAD ore
ganization as the convantiomal radar natwork in the cuwrrent system,
If the ultimats system was to be developed responsive to NORAD's
requirements and properly integrated, there appeared to be no ale
ternative to placing the whols project under NORAD control in thas
immsdiate futwre, Its lstter was, therefore, “a declaration of
strong support for the USAF recomendation for the assigmment of
the interim, as well as the ultimate, Satellite Detection and
Tracking System to NORAD for operational control.®

However, NORAD pointed out that while it could establish the
military requirements and operate the system, it did not have the
scientific and engineering staff to develop the ultimate system
or improvs the interim system., Another agency would have to handle
this in much the same way that the SAGE system had been developed,
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