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Dear Senator Stennis:

The enclosed paper responds to your Jetier
of 5 October 1961 on the subject of our warnlag and de~
tection aystems. 1am sure you will reslize that some of 5
the information contained in the enclosure is quite sensi~
tive. '

1 trust that this information will be helpful in
the deliberations of your Preparedness Subcommities and
that you will not hesitate to request any additional information
or data which you feel we will be able to provide.

Sincerely,

SIGNED

Robart 8., McNamara ” | " T

Honorable John Stennis

Chairman

Preparadness Investigating
Subcommittos

Committee on Armed Services

United States Senate
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FIRST REQUIREMENT (U)

"A description of all existing and proposed detection and
warning systems, including the woeapons againet which they are effective,
the amount of warning, expressed both in distance and in time, which
they are expected to afford, and other details of their operational cap-
abiiities,”

RESFPONSE (5)
1. Manned bombor detection and warning
a, Existing systoema |
{}) The Distant Early Wnrning (DEW) Line wag designed
to provide warning of potential bogtile alr breathing vehicles In multiples
rathor than single penatration.
The DEW Line iz campm@ of three sogments: DEW

Eaast, DEW Main, and DEW West, DEW Eant extends approximately
1200 miles sastward {rom Cape Dyer, Baffin Island, Canada, acrosas
Greenland to a communications facility at Keflavik, Iceland, This
segment has been in operation since 1 August 1961, The reliability of
this segment is approximately 94%. Becsuse of tachnical unscheduled
outages airborne sarly warning (AL W) aircraft are being smployed to
fill any gaps that might occur.:

DEW Main extends from Capa Lisburns in Northwestern

Alaska some 3, 600 miles to Caps Dyer, Baffia Island, Canada. It

e |
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:mshtn of six main stations, 24 auxiliary stations, xnd 28 intermediate ' e
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stations. The intermediate atations serve as transenitters for the
alrceaft aiarm systorn. DEW Main has exceeded its design capabilitios.

DEW West extonds wagtward for 600 miles from King
Salmon, Alaska to Nikolski near the middle of the Alsutian Chain. I
consists of five auxiliary stations and one main station. There are no
intermadiate nta-titms in this portion of the line. The capability of this
segment 1s the same as for the DEW Main Section.

The connecting link betwean the DEW Weast porfion and
DEW Main ave radars of the Alaskan Alrcraft Control and Warning
System (ACKW). Data gathered by surveillance radars is forwarded -
to data centers whers it is dlaplayed and processed. A data center
performs the fanction of collacting, displaying, {iltering and identitying
all airborne objacts within its sector. 7Theae data centers then tranamit
the flitared data to user organisstions such as NORAD, SAQC, the Alaskan i
Air Command and the Royal Canadisn Air Force Alr Defence Command.

Warning times in tepma of time and distance will vary
dependent on the place of penetration and intended target, Aasuming
psnetration of the DEW Zast portion awd target at Dow AFS, Maine, the
distance, assuming a direct line of fiight, is approximately 1220 nautical
miles {NM) which would result in approximately 2 houras of warnﬁg.

Howwever, if the target ia Offutt, A¥B, Nebraska, the distance In this
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case is approximately 2280 NM with warning time approximately 3 hours

and 50 minutes. Assuming penetration of DEW Msain and the target d!futt
AT'B, the distance would be approximately 1600 NM with a warning time
of about 2 honrs and 40 minutes. Considering processing, filtering and
transenitial times required to affect decision, the above Hgures must be
scaled down and will be slightly lags in each case.

{2) Tha Mid-Canada Lina ia mentioned hore bscauce it i» now
considered to backup ox provide confirmation of DEW Line pesetrations,
It is Canadian funded and operated.

{3) The Seawsrd Extensions of the DEW Lins extend our
coverage in the Pacific to Midway Island, and in the Atlantic to the
United Kingdom. In the Atlantie, one Constellation type alrborne
sarly warning atreraft, WV-2is eensea:;tly on station between Greenland
and Iceland. One destroyer estort radar {DER) is constantly on atation
between Icoland and United Kingdom. One WV-2 is also on station at
random 50% of the tirme between Iceland and United Kingdom. Plans
provide for full tirne manning of this statlon duaring periods of international
tension, These statlons tie in with shore based radars on Greonland,
Iceland, and the United Kingdom.

In the Pacific, an average of 4.5 WV -2's are on station
at all timen. They fly a race track pattern 1, 500 miles long and 100
miles wide. Two DER -uarc.h and rescue stations are manned at all

times. Although not actually part of the aystem, they participate fully.
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The amount of warning provided by the Atlantic extension

expreszsed in time lg approximately 3 hours 20 minutes maximum and
2 hours minimums for the Pacific axtension, this time s approximately
5 hours maximuam and 2 hours 50 minutes roinimuom. The amount of
warning expressed in distance is approgimately 2, 0G0 NM maximum and
1200 NI minimum for the Atlantic extension; for the Pacific extension
this distance i3 approxirately 3, 000 NM maxiroum and 1700 MM minlmum,
Maximum and minimum times and distances were ﬁguraq approximately
from the farthest and nearest points on the respectiva extensions to the
closest Continental US ares and agauming a target speed of 600 kanots.

{4) The Contiguouns Radar Coverage System provides both
early warning and 2 weapons control capability, This aystem consiats
of a series of radars acroas tha entire width of Scuthera Canada known
a3 the Finetree Line and the Seaward Extensiong. The Seaward Extensions
conslist of a series of rada,:; shipa operated in both the Atlantic and the
Pacific 10 provide » warning of approzirnately 400-508 miles in distance
apd 45-55 minutes in time. Alrborne early warning alrcrait are operated
in conjunction with the Seawnrd Extensions., There are two Texas Tower
radars located off the Northeastern Coast of the United States vperating
ag part of the Atlantic Xxtension.

b, Proposed systems
{1} There la no aystem proposed or raguired to replace

the manned homber sarly warning systems. Air defensw studlea over
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the past saveral years have indicated that only product improvements
of the present warning aystems are reaquired.
{2} Continued evaluations to detormine the necessity and

extent of improvament of the DEW Line are in progress.

2. DMiiseile and gpace detection and warning
a, Existing systems
{1} Ballistic Missile Early Warning System (BMEWS) conaists
of a combination of high power loang range aarveillance and tracking radars
designed to detect 4 mass ballistic misslle attack launched on northern
approaches to the U. 8. and Canada from the USSE,

BME WS at present will provide from 15 to 25 rmilautes
warning time snder the type of attack conditions considered most probable
through the 1963 time period. Varyiag degrees of warning time below
these figures are possible ap USSR guidance and thrust capability increases.,

{2} Space Detection and Tracking System (SFADATS) with
its control center located at NORAD is a nontactical system utilizing
exiding sensors {optical and radar) that are currently in ogeration in
support of other prograrns, 5PADATS consiats of tha Space Tracking
Gystem (3PACE TRACK) and the Space Survelllance System {(SPASUR),
SPACE TRACK is a combination of strategically located radar and optiesl
gensors., SPASUR ig an electronic "fence'' atretching from the East to
West Coants. It Is capable of detecting earth satellite vehicles passing

over the United States and accurately predicting their orhita in real time.
. fyr v
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bh. Propowed aystema
{1} Miasile Detection Alarm System (MIDAS) is an infrared
detection system with the detection media located in elght sntellites on

Polar orthogonal orbits 2, 000 miles from the earth's surface. The

information detected by the satellites is relayed to ground readout stationa

and then to the tracking and control center where it iz processed ;nd
supplled to the appropriate users. The initial MIDAS System is being
designed to detect misailes with a thrust capability comparable to ICBM.
Followwon improvernaents may provide a detection capability against
interrnediate range ballistie rolseiles (IRBM »5) and submarine launched
ballistle misailew (SLBM al,
The MIDAS System {s now planned to be lmplemented in

July 1964, and would provide warning of a northern approach migsile
attack from 3 to 5 minutes earlier than BMEWS of the type of a raid
considered most probable through 1964, It will work in conjunction with
BMEWS thareby incrsasing not only the perivd of warning but also the
reliability and certainty of warning. Beyond the 1965 time period the
MIDAS Systern should provids warning time varying with the re-entry
angle {trajectory) of the misalle from minlmum time of 12 minutes up to
more than nne hour for missiles fired over the Southern Hemisphere.

{2} An improved SPADATS is expeacted to grow into a world-
wide surveillance system with real time detection of all space vbjects
presenting a threat to the U.3. The warning time available from the

3PADATS System cannot be defined in sirmple tarms.,
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SECOND REQUIREMENT (U)

"The geographical coverage afforded by each of the systems
and, conversely, the areas or directions im which we are without adequate
detection coverage. In other words, we desire to develop accurate in-
formation regarding the coverage which we have of possible attacks of
enerny planes or missiles and any gaps which now exist and which will
continus to exist, Obviously, this information should be presented
separately with respect to manned bombers and unmanved strategic
rnissiles. It should alao include a diacussion of the present capability

of BME WS compared with the capability which will exist when the station

in England is completed.”

RESPONSE (3)
1. The geographical coverage for detection and warning against manned
bombers ig listed below: ‘
a., The DEW Line consists of a band of rotating radars whose
coverage in depth variss [xom approximately 320 milas for the DEW Main
and DEW West segments and 430 rolles for DEW East at high altitudes
down to approximately 60 miles at 200 {eet. This band sxtends across

tha rim of the North American Continent from the Eastern part of Green-

1and to MNikolaki on the Alautian Chain,

. The Seaward Extension of the DEW Line extends in the Atlantic

from Gresnland to Iceland to United Kingdom. In the Pacific it extends

T
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from Umnak, Alaska to Midway Ialand, The coverage provided by this
system averages appraximately 300 miles in depth along the extension,

¢, The Mid-Canada Line extends completely acrogs Canada
generally along the 55 degraee parallel, but only pravides s coverage
of narrow width.

d, The Contiguous Radar Coverage sxtends arpund the periphery
of the United States, It extends northward through the Pinetroe Line
into Southern Canada. Coverage from 500 - 90, 000 feet exists over
flyahle terrain., The Seaward Extenzions extend thia coverage 400-500
miles seawrrd from south of San Franclasco to Vaneouver Island in the
west and from Boston to Cape latteras in the sast, One pleket ship
and one AEW Station are located off the coast of Florida,

2. The geographical coverage for waraning and detection against

missile and apace aystoms i listed below:

a. Present capability

(1) BMEWS
Site II at Clear, Alaska attained full operational capability

a» 2 systermn in the automatic mode on 30 SBeptember. Site I at Thule,
Greenland has been in operation more than a year. Site III in England is
under construction. The coverage of Sites [ and I will provide warning
against a mbss raissile raid launched from estimated Soviet launch areas.
This capability ia bazed upon onr eatimate of Sovist threat which includes

opémtional 6500 KM missiles with sntry angles of from 17% through 230
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with the launch sites located in the Central USSR. In January 1962,
additional coverage will be provided in the deficient Site Il area by the
installation of a tracking radar ot Thule, This will afford protection
of the U, 5, for missiles launched above 232 and protection of all

Weastern 2/3 of the U.3, for minsiles launched from 15° to 23°.

{2) SPADATS
This system detocts, tracks, and maintains and updates
a catalog of orbital elsmenta of satellites in orbit. The seusors pro-
viding inputs to SPADATS have an overall :mpa“b!lity of traclking satellites
at rangas of 90 to 2300 miles altitude above 32 degree latitude,
b. Future capabllity (BMEWS/MIDAS/SPADATS)

In April of 1963, Site III at Fylinggdale, England will become
operationnl, thus providing complete coverage of ail miasiles launched
on Northarn approeaches, frorm the USSR to the U, 5. with re-entry
anglea betwean 15% and 60°. It would be possible to penstrate the
system below 152 or above 60° or from the south. At present we are
looking to MIDAS ts provide warning of such attacks; howaver, should
MIDAS prove ineffective, additions to the BME WS system will be re-
quired. Improved S8PADATS could posgess a world-wide surveillance
capability by 1967/68 by the addition of new sensore {radar and optical)
and the integration of exiating sensors. This program will provide a

real time detection capability against all space objects threatenlng tha
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continental U.3, Doth MIDAS and the improvements to SPADATS are

in the development stags. OCur detection capability againat apace objects
during the 1963-68 time period will depend upon thelr degree of success
and prograra approval to achleve a tactical operational capablility. In
the evant the MIDAS davelopment i3 unsuccessful, alternate action will
be raguired in the BME WS program to provide for gap fillers and
additional sitag to provide a detection capability against the southern
approsch miasiie.

3.' The aubject of gaps muast be viewed in the Mght of probable enemy
directions of attack, Quite obviously {rom the foregoing diacuassion of
gecgraphical coverage, we have not covered sttachs irom the south with
an early warning capability. Of the systems discussed, however, we do
have solid coverage for the areas specified.

Thoe DEW Line coverage is without gaps agalnot the sxpected
threat. Even at relatively low altitudes, there is sufficient overlap
covarage, with due considerastion to probabls Sovist tactics,to detect
an attack. Although it is poasible to develop a gap by a number of
adjacent stations becoming inoperative, such a situation is not probable,
In addition, and shoald such a gituation develop, the dMid-Canada Line
would give warning prior to the atfack reaching the continental contiguous
radar covaerage.

A. gap in our present posture is ihe lack of a capability to dAetcet
submarine launched ballistic miasiles. This gap couvld continue to axist
until about 1965 when follow~-on MIDAS improvementa or other systems

AU
may provide coverage. 10w | ettt
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/ THIAD REQUIREMENT (U)

"The fallibility or infallibility of the detection syatams,

ey b

including their susceptibility to being ‘gponked’ by natural phensmensa

or jammed by electronic countermeasures,”

RESPONSE (5}

| 1. DEW LINE
The DEW Line was desigred to detect a raid, not & single alrernft.
In January 1961, an analysis of 21l tosts was made. The analysis pointed

out that a raid of ten or more Mach 3 alveraft of a B-T0 type at 83,000

feet would produce » raid alarm fvem the DEW Llne. A4n attack con-

talning approximately one hali this many aireraft at 4, 000 feet and
speed of about Mach 1.0 would alzo produce an alarm. The analysis

alao concluded that the DEW Line eapability at altitudes up to 120, 000

e e ket s e =

fast is llkely to be little different than at 4, 400 fest,

It is quite clear that the DEW Line in actual operatipnexceads
the original design criteria,

Since sll radars in the DEW aystem, axcept the four in REW EAST,
operate above 1000 megacyeles, auroral or solar noise 1s not considered

g problem. However, a fix to counter thess natural phenomens for

DEW £AST is under consideration. There are no aati=jam fixes on the

DEW radars and nona contemplated. Jarnming would, in itself, provide

early warning and would be sreated as such in the evaluation.
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While it Is not impossible for the enemy to end run the DEW
Line or the ssa extensions, aiy attempt to do so would lmpoge signi-
ficant penalties on the ensmy,
2. DEW Line Extension
The Ssaward Extension of the DEVW Line can be alexrted by
Tapooking"* aiveraft, It is true that the afstem can by degraded by
elsctronic conntermensures, but this In iteelf provides warning as would
the sinking of 2 raday ship, The Atlantic Extension has 3 raid recognition
probability of 99% and the Pacifiz Extension » probability of 95%,
3, Contiguouz Radaz;
Since the Mid-Canada Line and the Pinstres Line portion of the
* contignous radar coverage back up the DEW Line, thelr relative in-
£211ibility should not he considered slonz. OQulite obvicusly when added
to the coverage of our MNorthern approaches provided by the DEW Lire
the relative infallibility of the system increases markedly, The ship-
borne radar af the contiguous ¢overage cin be under flown; however, the
prababllity of being undetected is low, for airborne early warning alrcraft

aperated in conjunction with this aystem provide low altitude cover. The

# "Spaoking’ e defined 25 3 technique used by {orces to make a panetration
of an enermy warning screen, and thea return withont making an attack,
The purpose of '"spooking” is to degrade the warning aystem.
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/ Seaward Extenpions can be Yapooked,’ but an enemy aircraft within
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range of the Seaward Extenalons would obviously have an sttack mlssion.
This contignous system can be degraded by slectronic countermeasures;

here agaln, however, the jaroming would in itaelf provide warning.

4, BMEWS/MIDAS/SPADATS
Por BMEWS/MIDAS/SPADATS, we should note thet any warning

aystem using radiating seusors can be Yapoofed® or jammed. The
general statement can be mads, however, that "gpoofing” or jamming
of the systern to the dsgrea necesvary to provide the element of surprise
by the ensmy is extremuely difficalt. Varlous metheds of jamming can be
arnployed to insert false reports iote the system quite eagily. Theno {aise
reports, however, will never geot into the slarm level gensration cycla
unlens very sophisticated technigues ares used which would create false
vectord and activate the alarms. If this wers accomplished on a regular
schedule, the confidence in the warning data would be daegraded ssversly.
During the prasent time perlod, we consider it improbable that the Soviets
could or would employ these techniques against BMEWS to the extent
raquired to hide a ﬁtaas attack, We conaider them a serious possibility

for future use in 196 4-65 time peried und at present are undertaking

* "Spoofing” ie defined as any technique designed to provide misleading
information to an alectronic aystem. |
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improvement programs and ECCM fixes to correct these deficiencles

in the BMEWS programs. Thg complementary reole of BMEWS, MIDAS
and SPADATS in providing warning of a missile sttack further increases
the problems for the Sovieta to completely negate our warning system

by jarnming techaiques. Thé exintence of Jamming of these gystoms is
in itself an tndicotion of poseible aggreasive intent particularly if applied
to all systerns simultanenusly, the condition which would be required to

mzak & mass raid.

FOURTH REQUIREMENT (U)

“The prospects of the survival of the systems, inclading

rnatters relating to hardnesy, dizpersion and redusdancy."

RESPONSE (8)

1, DEW Line/Mid-Canada line

The DEW System and the Mid-Capada Linc are not hardened
nor are thers provisions for protecting operating pevsonnel againat
fallout, Normal sécurity measurea to afford protection against sabotage
or other action of this type are in force. In the case of the DEW System,
there ia overlap radar cover at altitudes of 30, 000 and above, &0 that
in the avent one radar is rendered {noperative for a;ny roason, there will
be only a small gap. The Mid-Canada Line is 2 doubloe fence of doppler
radars, esach fence capable of providing warning., The dual fence system

-—;_4:—_‘ o crid
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provides redundancy thereby enhancing the detection capability, At

sach DEW Main and auxiliary atotion emergency radio facilities are
provided, and at all stations dizsaster radio equipment i3 located.

Early warning systems are considered dispersed to the degree
possible comraensurate with their capability to perform the early
warning mission. Even though the cnemy has the capability to bomb
early warning lines, it is conecidered that hie would not chovse to reveal
hig intentions, since it would be construed 20 2 possible attack and much
of the element of surprise would be loat,

Should the enemy initiate a surprise attach agalnst the U, 5,
with auclear misslles conatitating the first strike, only BMEWS
type warning would bs provided. Under conditions postulnted above,
anelysis indicates that sufficient early warning and cammunic‘ationa
remain to provide & sound warning system against follow-on manned
bomber attacks., The DEW lLine aad extensions, AEW, gap fillers,
and picket vesseln of the contiguous cover would survive., Thiscapability
should provide a ressonably sound warnhg system agalnst manned hombers
for passive defense mansures =5 well as alert for Continental U. 5.
dafense systems,

Z. DEW Line Extenaion
The prospacts of survival of the Seaward Extensions of the DEW

Line sre extremely high. The aireraft and ships are out of range of




REPRODUCED AT THE NATIONAL ARCHIVES

4  DECLASSIFED  p ... . . .o
Autharity SV 752305
By LII)_ NARA Date 50724
ST R RN )

g N %

Sovist fighters. The radar ships in the system ave valnerable {0 exemy
aubmarines, Howsver, backup aircraft are available for the system
and could readily replace a destroyed radar ship until the standby ship
arrives.
3. Contiguous Radar
The Pinetree lL.ine portion of the contiguons radar coverage
is not hardened. The sya{mm,‘ however, is considered dispersed to
the degros possible commensurate with ita capability to perform its
mission., The greatest thesat, by far, to the survivability of the Sea-
ward Extensions of t.he‘amn;, iguous radar coverage is engmy submarines.
Hers again, airborne early warning aircraft and bachup radar ships are
readily available as replacements for any destroyad ship.
4., BKEWS3S
The caaﬁg.uratian of BME WS {s much that survivability of the
systern cannot be guaranteed. Hardsalng of the BMEW System including
eommunication 13 {mpractical, The asyatens is vulnsrabie to both dirsct
and covert acts which could prevent its detecting a missile attack. A
aitastion of this naturs, however, would indicate possible aggreasive
actlon nod thus provide a degree of warning which combined with other
intelligence information could alert our retaliatory forces.
5. MIDAS
The proposed initial MIDAS readout stations will fall in the

samp survivability categery aa BMEWS; however, possible expansion
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of the aystem to provide muﬁiple readout stations and aatellite to
satallite relay of the warning data would increase the survivability,
Further, when implemented, MIDAS will snhance and ¢omploment
BMEWS warning and make the enemy's problem extrernsaly difficult
if he desires to negate the capability of both systems to mask a mase
raid. The extent of the at:ﬂﬂ.m required to accornplish this wounld most
certainly indic':ata agpressive intent,

6. SPADATS

The present SPADAT sygtem iag vulnerable., B8incoe it is presently

asn~taetical, no hardening provisions are lucorporated.

FIFTH REQUIREMENT {U)

"Tha channels through which the warning would have to be
forwarded hefore the nrder to lannch our weapons could be given and
ex;.zcuted in the fleld, and infarmation k3 to whether the agsumed 15
minute warning time would be sufficient for the warning to be trans-
raitted, the command to be given and communicated, and our weaponsg
actually launched before ensmy missiles or bombs impact in our territory.
Agaln, this information should be given separately for both enemy bombars

and misailes and our own bombers and missiles.”

L.
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RESPONSE( S )
1. Warning Channels

a. Manned Bowmber. The depth of the DEW Line, lts geaward

extansions, contiguous radaras snd constant check - on Gperational status
give 2 high probability thaf an anemy rmaaned bomber force ¢annot attack
psur baoses with less than 2 to 4 hours warning. This length of tiee will
permit the generation of sdditional alert forces, the orderly launch of our
strategic weapons systems undey positive control (with the exception of
missiles) and other messures designed to blunt the attack and decrease
its affect.

Iaformation on unknown aireraft or taygets detected by the
BMEWS, DEW Line, ita seaward axtensions and contiguous radar iz fed
by teletype £0 a computar at NORAD/CONAD, which in turn transmite
the inforrnation simultaneonsly over teletype data links to the Autoratic
system displays at NORAD, BAC, the Joint War Room snd the Head-
guarters USAP Cornmand Post, thereby providing a sirmualitaneous visual
diaplay of the alr defense picture. As the air defense picturs develops
: to indicate an {ropending threat, NORAD will make appropriats warning
declarations to the Yoint Chiofs of Staff and all other interested agencies
nver existing voice clrenits and the gpeaclal purpose teletype alart net.

b. Misaile Attack. 15 minutes of warning time of migsile

aitack provided to SAC will permit CINCSAC to launch BAC's ground
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slert force under positive control. BMEWS warning is rend out directly
at SAC and is not dependent upon inforwation from the Joint Chiefs of
Staff and/or NORAD,
2. Asgumed 15 Minute Warnlng Time

The time required for decision i the governing facter ina
judgment as to whether the aseumed 15 minute warning time would be
sufficient for the warning to be transmitted, the commnand to be given
and commuoicated, and our weapons actually launched before enemy
missllea pr bombs impact in our territory. The recelpt by CINCNORAD
of unequivocal warning that an attack is taking place on the Unlted Stntes "
will trigger a declaration of an Alr Defense Emergencey. This declaration
in turn will cause the convening of an emergency telephone conference
among the President, the Bacretary of Defense, the Yoint Chiefz of
Staff and the cormmanders of unified and apecifisd commands. Procedures
have boen established which enable the President {o tmthﬁri-ze the launch
of aur strateglc forcea and the fmplementation of war plansg by voice
notification. The Jolnt War Roorn upon direction of tha Freaident,
the Sacretary of Defanss or the Joint Chiefs of Staff 1s prepared to
anthentlcate auch instructions by the dispatch of pre-cut meszages both
by voice and teletypa. Tha volce channela terminating in the Joint War
Roorm are wire circuits, with the exception of the radio lnk to CINCARIE,

and are triplieated. The toletyps messages are transmitted through
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the focilities of the Service commmunications centers which are linked

to the Joint War Room by preumatic tubes. Continual tests and

exercios of the procedurea for the convening of the emergency

conference and the tranamission of alerting and emergency messages

asre held, Assuming ne decision delays, voice and teletype communications
eist and procedures have been established to relay the execution order

to commanders controlling strategic weapons systems in legs than 3
minntes. The time remaining of the assumed 15 minute warning time

is sufficient to permit launch of all S3AC alert aireraft and ATLAS E

ICBM s and ones third of the ATLAS D ICBM's, This warning time is

alsa sufficiont to relay the sxacution signal to Polaris submarines.

SIXTH REQUIREMENT (U)

"Separately 23 to our stritegic missiles and long-range

aireraft, what damage before launch would result onder conditionz of
{a) zero uwarniug. {b) Seminuts warning, {e¢) 10 minuts warning, and
{d) 1 Seminute warning 7"
RESPONSE { S)

1. There can be no question that this country mugt have in being
a demonatrated detection capabliity that will provide the maximum amount
of warning to the Strategic Forces in the event of an enemy attack. As

you are aware, the present postare meintained by our strategic weapons
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syatoms is bagsed on the BME WS system providing approxirnately
20 minutes warning against ICBM attack., Our CONUS bueed alert forces
can react within this warning period. In addition, it is not considered
today that the POLARIS submerines, due to their mobility, would be
taken under attack in an initial enemy missile steike. It is cloar that
gur sscond strike philosophy demands that our warning capabilities
keep pnca with the increasing enemy threst. It {s zlaeo pointed out thot
the posturs maintained by our stratagic forces is not static and is
modified to overcome daficiencies in onr warning systems. For
example, initiation of airborne alert would be indlcated if &t any time
warning i3 degraded to an unaceeptable extent, |

2. With respect to your request to be provided spacific dawmage
bafors launch figures for varions warning periods, valid eatimates of
this factor cannot be arrived at when one considera the many and varisd
Bssumptions that must be postulated before making damage computations
and conclusions. Included among these would be the manngx of initiation
of war, the tactics and targeting philosophy of the enamy, the availl-
ability of strategic warn:lng R8s a prelude to tactical warning and the
sneray's ability and capability to achieve launch coordination which
insure slmultaneity of impact on all bomber and mizaile bases both
CONUS and overseas, as well as the mumber of vehicles committad

to tha anemny initisl attock.
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SEVENTH REQUIREMENT {U)

"Detatied information ss to any systems which are in the
resesrch or development atage and which are dasigned to replace
supplemant or eshance our present detecton systeras, inclading

the status of such proposed systems, if any.™

RESPONSE {3)

1. There is no systam propossd to replace the manned bomber
early warning systema. Air defense studies over the past several
years havs indicated that only product improvement of the prssant‘
warning systema la required.

2. Continued evaluations to determing the necassity and axtont
of improvement of the DEW L.ins” are in progress.

3, Mo futare programs exist in the warning area that would replace
the BMEWS, MIDAS and SFAB%TS programs. MIDAS is intended to
enhance and complement the predent capability inherant in BMEWS
by adding confidence to vur p:"aaant ralgsile warning capability.
Improved SFADATS will provide greater capability for first pase
datection of sparce shjects.,

4, Project MADRE, which {s still in the research stape, is designed
to enhance our present detection systems,

a, MADRE is an over-the-horizon radar. A high power
dav&!opmentnl prototype was recently instailed at the Chesapeake Bay
2B ‘
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/ " Annex of the Naval Research Laboratory and commenced operation

in August 1961, Tsating of MADRE will be conducted {n CY 1962,
5, BStudier and exploratory development of other warning systems
have baen conducted. Some of these offsar promise and will be subject

to further study.

EIGHTH REQUIREMENT {U)

Min order to be fully responsive to our nesds, we should
algo be furnished with detailed information upon our ability to detect
and track enemy submarines, includiog any systems pew {n the research

snd davelopment stage to incresss our capability along this line "

RESPONSE {3)

1o Waming of Soviet submarine deployment is derived from intelli~
g«en;:e obtained on snemy submarine movements such as port departures,
and operational naval intelligence which indicates departure from the
normal pattern of enamy subinarine operations. This information is
obtained by: |

8. Qur own submarines, operating off submarine points of egress,
through their passive detection eapability.

b, Alrcraft/submuaring transit barrier when established in selected
aread during periods of tension, and by periodic aireraft purveillance

of orean Aross.
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c. Anti-submarine Warfare {ASW) type fleet units, when in
normal operations st sea {tralning, backup of S05US, investigating
intelligence reports of submarine moevement, stc.), have a datecting
and tracking capability with unit equipment of widely varying degrees.
The to-al detection and tracking capability of ASW forces acting in
coordination is greater than the total capability of the units pcting
separatialy.
d. The Sound Surveillance System (SO5U3) including ite
associated investigative forces.
e¢. Sanada and U.5. Commaunications Instructions for Reporting
Vital Intelligence Sightings {(CIR VI8) provides reports from commercial
and milltary alreraft, merchant vesssls, fishing veasels, government
and civillan agencies and othar civilian or military ohservers, land oy
water «borne,
2. Ocean ares surveillance, of which the 305U8 is & major slement,
will eonstitate the principal means of detecting the presence of gnemy
submarines off the U.5. coasts, Through SOSUS alone, the cumulative
| probability of detection of a pingle Soviet anorkeling or nuclear powered
submarine approaching the Ugite& Statas iz relatively high and increases
with multiple penatrations. Certain SOSUS modifications now completing
research, development, test and evaluation are expected to improve

detection ranges; increased detection senaftivity ia expected to offset
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any attainable quieting of existing Soviet submarines daring the
Barse period. ' \
3. Desncription of SO3US

a. S08UR is presently active in the Atlantic and in the Pacific.
Each atation is the terminal psiot for bottom~monnted hydrophones on
the continental shelf. Itations report targetn to svaliation centers at
Norfelk and San Francisco, where information from s} stations in the
net and other intelligence iz evaluated and transmitted to CINCNORAD
and Fleet commmands for follow-up aetion.

b, Detection ranges vary widely depending on veeanographic
conditions, the natere of the target, and itas mode of operation. When
3 target is detocted by two ox mora stetions, a crosz fix iv achieved and
the approximate position determined. The nurber and location of stations
impoge limitations on this capability.

€. S0OS5US is effective against diesel-elactric submarines and \
Soviet nuclear submarines operated in a normal mode, Preliminary !
estimates of the Soviet "H" clags (35BN type) and YN" class {552 type)
acoustic putputs indicate that thoss submarines will be liable to deteciion. , \
Mo Soviet efforts to reduce underwater nolge output ars yet apparent. |

d. As a passive surveillanco gystem, effsctiveness of SOSUS
depends on the sound putput of the target. Ag in any military system,
accurats knowledge of that systemn's capability assists the enemy in

countering it.
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. No fixed large-ares underwater surveillance system other
than the extended SOSUS will be operationally significant by 1967, and
it is doubtfu} that any other such systam will be effective by 1971,

{f, Immediata technical bnprovements being incorporated into
existing SOSUS include:

{1} Digital spectrum analyzing equipment to increass
range approsimately 50%.

{Z) Array corrolators to improve bearing accuracy,
clasatilention and effective sensitivity of arrays.

{3) Cuarved arrays to provide omual-directional coverage for
all future Installations,

g+ Ressarch and devslopment in ccean surveillance ia centered

in Project Trident. The fnitial offort of Project Trident is to search for
systems, oy combliuations of sub«systoma {fixed, portadle, ;uabma.
active and passive acoustic; von-acoustic), which can best meet vunder -
watsr surveillance requiremaenta.

. Project Artemis is an applied research program to determine
the feasibility of very hmg range ocean survelllancs by low frequency
active scoustic meang.

4, Othar Detuction and Tracking Systems

a. ASW type ships, surface aud uederseas, and airoraft

in transit, tralning or in fleet wx;rcun eontribute to the overall
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dstection capabllity and, though subatantial, this eontributlon cannot
e sstimated, The coordination of all ASW information &t three Net
Countrol Stations, Atluntic, Esatern Pacific and Western Facifie,
pormits the most offective use of available forces.

b. Alreeaft, ships and submarines kave limited range e#pahillty
vis & vis SOBUS for detuction of snorkeling and mﬁmﬂm sabrmarines.
Mobility of thase forces permits salected argus to be placed under
survoiliance, U,8, Forces availsble for surveillance m{ otRan arens
s wall ag tracking snd containment, consist of the following:

9 ASW Carrisrs with 360 airveraft

306 Eacorts inninnm/sam

102 Anti-Sabmarine Babmarinos

130 Short Rangs Land Based ASW Alreraft

308 Long Rangs Land Based ASW Alreraft

7 Asw éﬁuplms

e. Active ressarch and development programs cun ba
expacted to Iruprove the detection and tracking capabilitias of the
mobila ASW fordes. Amoag those programs are:

(1) AN/2QS-26, sonay for sorfice ships Increasas active
detection ranye. Operastional date CY 1362,
{2) AN/BCO.Z, integrated sonar for snbmarines which

increases active/passive ranges, Operstiopal date CY 1962, .
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