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NATIONAL SECURITY AGENCY
FORT GEORGE G. MEADE, MARYLAND

R LT

27 October 1966
BYE-60511-66

T2 SECRET
MZMORANDUM FOR DR. FLAX, DIRECTOR NRO
STUBJECT: Electromagnetic Pointing System for MOL

1. Reference NRO Memorandum, subject as above, dated
' 1 September 1966, BYE-21208-66. NSA is pleased to have
had the opportunity to study in some detail the various
aspects of the proposed MOL ELINT sub-system provided in
the reference and augmented via briefings, informal dis-
cussions and additional documentation. The results of our
study are attached as Inclosure I.

2. Our analysis indicates that the bi-sensor approach
Los a unique potential for high priority intelligence
cclillection and that addition of an automatic ELINT
:vscem in the MOL platform is definitely desirable. I am
convinced that the very small percentage increase in the
oveirall MOL program cost required for the ELINT system
wiil result in a significantly larger percentage increase
in the relative value of the overall program output, and
circrefore, makes economic sense.

3. It should be noted, however, that our evaluation
incicates that the primary value of the ELINT sub-system is
precise emitter location in which the man need play no role.
A .econdary advantage is the real-time correlation with
the photo sensor. The capability required for this function
is to determine if a target in a selected photographic
f:2ld of view is, in fact, emitting. The value of the
svstem is not considered to be as an acquisition aid for
the photo sensor. These considerations may be a significant
factor in the system design.

4, If the opportunity exists or arises for transfer
of MOL resources to the SIGINT Satellite Program or if
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serious interference with the SIGINT Satellite Program
occurs, I present the following considerations. The
limited lifetime and the inherently higher costs associ-
ated with a manned program, and the subordinate role
SIGINT must inevitably play in the MOL mission argue

that the resources for the ELINT sub-system might produce
more SIGINT results if applied to systems not associated
with MOL operations. It is my conclusion that the MOL
mission does not represent the best means for increasing

the overall SIGINT satellite pay-off.

5. Specifically, I believe that it is more urgent to

W provides a system
capable or routlnely providing the location accuracies

proposed for MOL;

d. Explore the potential advantages offered by
effective, wideband, real-time spacecraft-~-to-ground
communications, command and control. The present day
practicality of a synchronous communications satellite
relay makes it possible to consider extending all the
e ied functional capability in the spacecraft to a
¢cownd console. This would provide a means of making
t.& Dest personnel resources available for SIGINT related
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judgments without requiring that they be in space.

6. I am pleased to note that most of these points
are addressed in your Advanced Development Program. I
ook forward to a continued close working relationship
between our staffs to assure the satisfactory achievement
of these objectives.

“|¢, N f_-__—-——-
WiThatt S C}u4cr-

o MARSHALL S. CARTER
' Lieutenant General, U. S. Army
Director

Incl:

a/s

Copy / of .#Copies
Page_ 9 of .3 Pages.

o C?j /5 |

P ]
Foghilanw uell g lomeed




i

NRO ARPROVEDLOR e T O m e 00 0. BYE-60511-66

RELEASE 1 JULY 2015 o

SU505CT:  Bvoluction of Proposed ELINT Sub-System for Bi-Sensor
Collection Program

1. In order %o arrivce al <in evaluction of the anticipated benefits
c: the proposed bi-scnsor collection progrom and its possible advantages
7o exioting uncoordinated SIGIRT and photographic systvems,it is first
:cecssary to review 1guLng and planned satellite capabllitiles as they
sply to target mtions' electronics state-of-the-art, deployment levels

¢nd petierns, and development/test activity.

(0%
~

s;

CU.LRENT/FUTURE SIGINT SATELLITE COLLECTION:

2. rrent SIGINT Satellite Programs are capadble of providing the
ollo“ino cy cs of intelligence information:

Broad spectrum SLINT zeneral search for envirommental and
Lecinienl data. The main objective in this area is to provide sufficient
A 1

1. deteil and locetion information on new and/or unusual clectronic

si.onals to allow a determination of their significance -as the basis for

furtnv; collsction action. Lxisting oabelllte collection systems, while
“ov1aﬂﬂ' some ‘beclinical data, Duhbrally do not permit adequate determination

__J..Q

o sign:l source(e) for correlation with photography.

(G N

sd technicel daba couccriing identlfied specific cmitters
which are of nizh priority interest to the intelliygence

is usually necessary to devise comdlex payloads wialch are

7 designed to collect against individual emitters or classes of
This requires a certain degree of "a priori" knowledze (derived
:aneral search missions, photo lnterpretation, or cocaunity

jeir e

N/;:uL;g*on) regarding both basic signal cnaracte;;sths and cuivter locatilons,
coientation, and configuratvion.

ELINT Order of Battle (#0B) to accuracies of approximately
Accuracy of emitter locations depends upon the specific
location technique employed; and, again, "a priori" knowledge of target
emitter characteristics is required if optimized techniques to derive
precise locations are to be employed while assuring that the target signal
czn be isolated from other similar signals.

Coe

3. The present trend in SIGIWT Satellite collection is toward
ter locatlon accuracy and improved teclhinical intelligence capabilities.
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SR ILO O ZHLJALLTM SOLLECTION:

°ruoenml satellite photography’can contribute information
iy ulCCLTOﬂlCu insofar as determining (a) precise site/complex locations,
YV eriuter orientation and (c) emitter identification. Present photoruophic
So-olutlon cup bilities offer a good opportunity of detecting rudar complexes/
Sloes ser se; however, accurate identiiication of specific pieces of equip~ '
wnab thvrvln is often impossible unless conditions (1 SN satellite position '

.. zround site location zeometry and light conditions) are optimal. Some
30 tap lerger Soviet radars (e.z. TALL KING, HCN Z0USI) however, can easily

33 ;ab“vLLLpd from KEYHOLE photography.

5. IYHCLE photographic systems presently in operation ilirclude tne
“-h, -7, and K-8, The XKH-L has a 1-foot resolution and o {field of
~enr of coproximately 16¢ by 15 MM per frame ond continuous freimes. This
otem s ubilized for reconnaissance. The KH-7 hus a 3-foot resolution
end a field of view cross- tr“cx of approximately 12 WM. In-track field of
view, :en used for sterco, is approximaiely 3¢ W, ZIn-track field of view,
e for mono, is uﬂllﬁLLQd. The KH-7 was the first satellite system
Tor "spotting" or detsiled analysis. The I-8 is an outzrowth of
-7 ond has a cdesiza resolufiion capability of witih a field
vl view cooroximately half of the KHE-7. Two missions have been flown to

e Lne best resolution achieved has been Systems to be

sloyud in the near future will not have significent resolution increases
.25 will provide larger film storage capacity for a jreater increase in !
sorzet coverage. Another modilication under QGVEIOOMCut is a fuster retrieval
k4~l¢a*“o & number of filn casctbes to be de-orbited periodically. The present
“oboygrroiilc systems are ; " mmed. for target selection with a few
*Zuvluu*u_b possible when satellite weather information is employed. The
;4,4 1o mornslly 65% cloud covercd as low pressure systens advance across

looe Less. A considerabie saount of film is wasbed due to cloud-

LOVerse Largebs whicit are proprogrammed for film exposure.

Co
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5. 1In order to ausess'*hc potentizl value of the projosed bi-sensor
L ouem, a review has been made of the existing Specific iatelligence
Qo*luCULbﬂ ucqu renients (STC{S) which represent current needs for ELINT
data by the Intelligence Community. There are four ' Jchfal areas in
*;c1 rcculrements exist which are considered to be of high overall
priovity, whlch are ‘not b01n adequately satisfied at the present time
by conveational or soe01al collcctlon mcthods, and for which Lnformatlon
s arc likely to cxist for the foreseecable future. These general area
ATL. Requirements, Surface-to~Suriace Missile and Space" Rboulremenbs,
oe-to~Alr Missile Requiremcnts, and Unidentified and Developmental
1 Zequirements. The following quotation from a 29 September 1966

wrd ey

ded Missile and Astronautics Intelligence Committee

L.coorandun from The Guide
.1 Collection Priorities Committee is illustrative

i

59 tne Chalrman, Crivica
¢ present difficul

es specifically to AL collection requirements:

"One of the most critical gaps 1n Soviet missile defense
and space intellizence 1s still betwsen project definition ’
and the on-set of a development testing program. Little
evidence on the Soviet “ud R&D program 1s detected prior to
initiation of construction of Lesb facilities on the actual
fiizht btest program. Vhile construction of new facllities
nss alerted us to new programs, we have been unable to develop
“ne systen characteristics without substantiation by other
GVLQCRu». A second major gap is our inability to derive-

system characteristics during the test phase because of the
imost botal lack of ELINT froa the test center. This zap
s 80 serious that we are presanb v unable to determine the
surpose of a defensive system that hes been under development
for several years and is now belng deployed".

fuctor study performed recentvly for NSA presents a Ilisting

5 bpased on photocfa3;Lc evicence of an installation or

which no correlation of siznal to installation has been

cre are twenty-three types of located-rfacllitles (representing
individael locations) in uh;S listing most of which relate to one or

& of toe pricrity SICR areas categorized above (RED TaG Reports No. L,
~G328, dated 17 August 1966 re fers ) The listing is attached as

Sosendix I

i uionally, there are currcenily & number of potentially
wnldentified or developmental signals (collected primarily

¢) which require further definition from the standpoint of

nical characteristics, locction, and association with physical equipment

wolE VIR
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r systenc in order vo determine their intelligence siznificance. A

review oo been conducted of satellite intercept recordo and alL notated

al conbinuities which have not-as yet been equated to emitter hard-

e in order to determine to what extent the ELINT analysis and identification
roolem could bencily by a simultaneously collected photography product.

. 1uuo;“—y of valid, unidentificd signal intercepts from sazllite col-

; u;onu vere discovered to be one time intercepts; however, one

: (C2 intercepts) , onc 5-banc (20 intercepts), and one X-band
irtercest (30 intcrcepts) stood out as “"COleOPa to thlu general rule.

Ir wddition, & review of those notated siznals whichi have not been equated

w0 specifle source harduware but which have beon intercepted by satellite
1_u“onu “evpaled few hizh priority signsls wilch could be expected to result
successrul siznal intercept and photo collection correlation. Signals
£UCii as which are seen frequently by satelllte
.l as Irecquently (if not more Lrequenulj) by conventional collection

rces; out wnich could be expected to be radome enclosed, were excluded-

1 consideravion.  Seven notaited .signals presently unequated to hardware
listed in sppendix II, topether ulth those previously referenced un-

= ;ulL*pu sLAnulo, which could constltuuo pflorlty s;b nal/photo correlatlon
Uersets Jrom vhe BLIUT vicwpoint,

- NATTATER IT ATTANTRIM o
s CDATTOWE T CURRSBET CO I_u_NT 0N

anticloated that conventlonal satellite and other collection
L suens, whaich are constantly being ilmproved, will continue to assist
A ing exilsting and future intelligence saps. However, in the area
srinary reason that geps exist derives in large measure from
: vations in current collectlon systems, especially their inability to
Losote o ~sions accurately and t¢ define precisely their technical
These limitations apnly especially in the area of emit-
. Continuous Wave (CW) rode of operation. It is noteworthy
Uiet meny of the target emivters deternined from photography are postulated
So ecaploy Si techniques. Similarly, wost photograpnic analysis of SIGINT
vters at dresent leads to an ‘lunidentified" category because of restrictions
resclution which prevent viewing the reflectors and fceds in toto. Lven »
in imagery resolution will not provide all the essentials for

Toineresss

LSS oS B
L

dequate aphraisel because of the geomebry of satellite collection (e.g.,
a vop viiw or sharply oblique view is all that is obtainable from the
coaera lens). Cther restrictions include the problems in photographic

wosed by the use of radomes and enclosed scanners as well
22 suc. uacoiirollable factors as weather and sun angle.

1¢. len dhotography is available for appraisal, only a portion of
zulatlon characteristics can be postwlated. Much of the present
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cation is by sitc and/or support association due %o
1ty nccessary for detailed visual observation of the
AsSu“HuLons are uh'ﬂ made that emitters, at similar .sites and
5, are also similar. Presently, available

s often been the case tuat uvilizatlon of .data collected
scnsor leads to ambizhous conclusons. Onc exuaple is the

cf opiniocas on the present Sovieu ability to wage anti-ballistic
Larieire and whe concepu of operavions for the Lalllnn—ujpc missile
Jeeilitvies. The source of the continued discussion on thls sub- .
¢ the fact vhat data collected by only one sensor, XLIIOLE phbtovmaohy,
.o becn uwbilized for analysis of the Tallinn-type facilities. Although
oevnograshy hos provided valuable information on deployment and intersite
wonents, no precise definition of system capabilities has besen possible
because of the lacik of correlatable LELINT dava.

TULJASYCH OF PalP0SsD BI-SENE0R SYSTeiiS:

12, Th; wroposcd bl-sensor systom oifers a capability (both ELINT and
C20) w0t plonned for other satellite platforms in the next five years.

an ELL,\ T UL

EN
A
(SR VIO

ndpoint, neithicr emltier locatlon accuracy of approximately

tellite collection equipment. The FI0T0 portlon of the bi-
a desizn resolution of and a field of view of
cz., In the manned verslon, an acquisition or target finder
utilized for assistaice in target selection. Cloud covered
;jected resulting in celective coverage. Since this system
. nany. components such as

gruﬁﬂ c uySULmSo In dddltLOu Lo tuese apna;;nbly'uriquc BLINT and
colction capabilities, the p0ucnziul for COWCuLleﬂ+1J acquiring
TuT and photographic information from a glven geographic area is signi-
Tcent fror She standpoint of intellizence value. Fost facto correlation
of previcusly located signal intcrcepts with photozraphic data which was
separavely vOlluCtGQ has the iaherent difficulty of compounding the errors

cxbant in locatvion of the satellite collection sources, & problem which is
obviated when simultanecous collection by both sensors from a common base
L3 accomplishza.

g 7
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13. Tue ability to perform pre-programmed sesrc.: of
T - viere facilities of interest have been identified by
pray and to derive detailled technical intelligzence and
locatlon information is attractive. In addition,

wad sequisition of cpociazl siznals of interest whose known

: 7 .adress the value of the BLINT sub-
; : there is also benefit that can be derived
.sous LLINT/PI0Y0 collection. Ideally, information on develop-
crrly as possible in the

el e s N IR [P S B
3yrsoen sauould o oacqguired as

avidhibics as an dopulb Lo
roselrle plenning. Soecifically, the wrens in which such Soviet
C/SAN developrent have occurred are =t Sary Shagan and Kapustin Yar.
testing areas of thesc locaiions have been identified in photozraphy
eing positioned in such proximity that even a :
sion capability will not, in most cases, allow positive correlation

-1 DLINT intercept with pliotogzraphec equipment configurations. In these
oweances, which most certainly represent high priority targets Irom a
hional standpoint, simultaneous ELINT and PHOTO collection could allow
wooohizucus identification of the emitting source. This could be ac-
.s1lisicd by providing reasonable definitive ELINT locations together

1 obie shovozraphy which would indicate ground activity at a specific’

N ey Aty s e b W
To1 asscooniony 06 urabom ¢

tese locavion.

15, Lislough the intelligence value of accurately located and defined

niga prioriiy torzet signale (e.z., ADN/SiM-associated emitters) is readily

apparens

IR I V. T 1 ~m
SOLLTLOGE L S8

z. The effectiveness of the system must be examined in terms
i%s srobability of intercepting the signals of highest interest. Based
.. tiirty day platform lifetime, an altitude of approximately 8% nautical
ot an effective swath width of 12¢ nautical miles it 1is estimated
svstem will cover most areas of the Sino-Soviet Bloc no more than’

- timesz. In consideration of these factors, the duty cycle of any given
enibter must approach 25% in order to assure a mathematical 953 probability
o7 intercept. Figures recently developed py the KRO indicate that nearly
204 1looxst at any given area would be required to provide a 957 probability
of intercept for an emitter with a duty cycle of 1%. To achieve a 95% :

Page 6 of _7 pages
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n emitier with a 3% duty cycle, about

1ce & radar undergoing research and development

at only one place and will probably be active

s¢ of thc time, the probability of succesclul acguisition
Sosed BLInT sub-system is wvery limited. The srobability of

1y acquiring a ziven varget with the ELIKT and photozraphic sensors

’@ulchuvoxs*y is smaller yet when defined in terms of obtaininz cloud-
Iroe, nlga-guality imagery.

iiticnally, from & technical standpoint, the utility of a

se recording capability which requires rapid mwrual reaction
e astronaut may be i wnwarranted facet of the system.
non-siznal enalyst to make high quality photojsraphs foi

s 1s questionable, and in fact the 25 MC capability ites2lf
sary luxury. From a signal analytic standpoint, a high
pre-detection recording to be used as an input to ground-
1d bo sufficient to satisfy technlcal intelligence requircients
in the case of frequency Jjumpingz or frequency diversity caitters

© F

22D
©.ch could fVQUpr capabilities far in excess of 25 MC. In these instances,
suacidtin on the order of 1¢¢ MC would be necessary. o

45 a result of the above study, it has been concluded that despite
crent problem of low probability of intercept orn a given low duty
“ter, the potential intelligence value to be derived from inclusion
of an LLIRT sub-system on-board the MOL is sufficlently high to justify
further consideration of including such a capability.

17. There may be some system specificctilons, such as the 25 MC
oscillozraph photographic capability, which could be "relaxed and thus
affect reduced cost and complexity, higher reliability or both.
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APPENDIX I

The following list contains 201 photo derived locations in the
USSR and China for which few or no signals have been intercepted.
Details available from photo sources concerning these facilities are
described in Red Tag Report No. 4, EDL-G326, dated 17 August 1966.

1. HEN ROOST

Previously at radar site No. 2, SSATC. Has been dismantled
and may be relocated. ' '

2. HEN HOUSE

Radar site no. 1, SSATC.
3. DOG HOUSH

Hoscow

4. ZDUAL HEIN HOUSE

a. Site no. 13, SSATC.
o. Angarsk

c¢. Olenegorsk

¢. Skrunda

5. Z%EN EOUSE ADDITION

Racar site no. 1, SSATC
6. EUFB RADAR |

a. Simferopol

b. Moscow

¢c. Yeniseysk

G. Tyura Tam

¢. Ulan Ude -

8 rapt_’nclw- T .
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£. Sary Shagan
Z. Golenki
h. Xhutor

7. SS-6 GUIDANCE ELECTRONICS
a. Launch Area A, TTMIC
b. Launch Area B, TTMIC
c. Launch_Area 1, Plesetsk
Co Lauhch Area 2, Ple;setsk
¢. Launch Area 3, Plesetsk

8. ODD BALL | '

| Instrumentation Site No. 6, SSATC

9. 2RADAR uBM |
&. Instrumentation Site No. 14, SSATC
b. Instrumentation Site No. 15, SSATC
c. Instrumentation Site No. 16, SSATC
d. Instrumentation Site No. 17, SSATC
e. Instrumentation Site No. 1 (P0SS.), SSATC

Y. HEN EGG
a. Instrumentation Site No. 3, SSATC
t. Instrumentation Site No. 6, SSATC
¢c. Instrumentation Site No. 1#, SSATC
&. Ui (KAMCHATKA)

11. CUEER SCAN (Unofficial Title)
&. Tallinn
b. Cherepovets . ) Appendix I

o Page 2 of 10 pages
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d. Leningrad NW

e, Leringrad NE

. ZLeningrad SW

g. Launch Complex “A" SSATC
h. Nighraya - Salda

i. OSverdlovsk

j« Nizhnyaya = Tura

. Launch Complex 1, SSATC

—
]

1. Launch Complex 2, SSATC
. Murashi
n. Nizhniy - Tagil
o. Kalinin
©. Babayevo
g. RKinry
r. Feodoysia
s. Volgograd
t. SAM Area KYIMIR
2. Gorkiy Radar Test Area
v. Leningrad Training Complex
12. 24 TRIADS
a, Launch Compiex "BW, SSATC
b. Instrumentation Site No. 2, SSATC

c. Instrumentation Site No. 1@, SSATC

[¢N

Instrumentation Site No, 13, SSATC
Appendix 1
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e. SiM Site E@5-1, Moscow
f. SAM Site El5-1, Moscow
g. SAM Site E24-1, Moscow
h, SAM Site E31-1, Moscow
i, SAM Site E33-1, Moscow
je SAM Site E@3-l, Moscow
k. SAM Site E21-1, Moscow
13, SATELLITE DOPPLER TRACKING EQUIPMENT

z. XKhutor

b. Golenki

¢. Simferopol (PROB)
d. Moscow (PROB)

e.. Yeniseysk (PROB)

. Ulan Ude (PROB)

Fy

g. Sary Shagan (PROB)
k., Tyura Tam (PROB)
14. TIDAR BAM
a. Launch Complex A%, TTMIR
b. Cf7:3, TIMIR
c. Cg7C, TTMIR
d. 0g81i3, TIMIR
6. C8C, TTMIR
¥, Cg913, TTMIR
. C@9C, TIMIR

00

Appendix I

h. ©5113/C5413, Kamchatka
/ ’ & Page L of 1@ pages
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15.

C51E, Kanmchatka
. C51D, Kamchatka
k. Main Instrumentation Site, KYMIR

1. Launch Complex ¥D", KYMIR

m. Lake Elton, KYMIR

n. Verkniy Baskunchak, KIMIR

o. Novaya Xazanka, KYMIR .

p. Makat, KXMIR

q. Ten Locations, SCTMIR

». Instrumentation Site No. 2, Ehmba
s. Instrumentation Site No. 6, Ehmba
. Instrumentation Site No. 7, Ehmba
u. Instrumentation Site No., 8, Ehmba
v. Instrumentation Site No. 9, Ehmba
w. Instrumentation Site No. 4, SSAIC
x. Instrumentation Site No. 5, SSATIC -
Ve  Instrumentation Site No. 6, SSATC
z. Instrumentation Site No. 7,SSATC
az. Instrumentation Site No. 8, SSATC
bb. Instrumentation Site No. 9, SSATC
cc. Instrumentation Site No, 11, SSATC
ac. Instrumentation Site No. 12, SSATC

n-3HAPED RADAR TRACKING FACILITIES

G-1, KYMIR

e

b, G-2, KDMIR

e an N Dlocd Wl - e

Appendix I
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¢, Ilton, KYMIR .
&e  Gornyy Balykley, KYMIR
e. Pallasovka, KYMIR
£. ZXamyshia, KYMIR
g. Aleksandrov Gay, KYMIR
L. Site 1¢, KYMIR
i. Sitevil, KYMIR |
j. Elisenvara:
X. Gdov
1. Johvi .
m. Kerstovo . .
n.. Narva.
o. Priozersk
p. Salmi
¢. Storozhno .
r, Tihkvin
s. Tolmachevo ' |
t. Veskitaguse ;
u. Vyborg

pES) iR GAN
a. Launch Complex %A%, SSATC
0. SAM Area, KYIMIR |
¢. Cherepovets
d. Verkhnjaya - Szlda
e. Kursk (Suspect) | -~ Appendix I
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17. SLZCTRONICS SITES

Leningrad NE

M
.

=2

. Leningrad NW
c. Leningrad SE

d. Leningrad SW

18. NINETY-EIGHT-FOOT PARABOLOID
Simferopol
19, DIGHT-DISH-ARRAY

a. Yevpatoriya NW
b. Yevpatoriya SE
7. VEP INTERFEROMETER

a. Insﬁrumentation Site No, 1, SSATC
b. Inst:ﬁhenfation Site No. 3, SSATC
c; Instrumentation Site No. 4, SSATC
d. Instrumehtation Site No. 5, SSATC
¢. Instrumentation Site No. 6, SSATC
Z. Instrumentation Site No. 7, SSATC
g. Instrumentation Site No. 8, SSATC
h. Instrumentation Site No. 9, SSATC
i. Instrumentation Site No. 1%, SSATC
j. Instrumentation Site Wo, 11, SSATC
X. Instrumentation Site No. 12, SSATC
i. Instrumentation Site No. 14, SSATC

z. Instrumentation Site No. 15, SSATC

n. Serpukhov (Moscow) B .jn';‘v‘ Appendix I
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5. Kirshakx (Moscow)
¢. Sizferopol
r. Yeniseysk

kY

PR N
Se MzLav

v. Tyura

u. Koutor

w. Yelovka
X, Talsi
7. Zlton

<. Verkniy Baskhunchak

21. RATE SYSTEM (GUIDANCE) TYPES IT, III
2. Launch Area, C, KYMIR ’
. Lauach area A, TTMIR

¢, Leuach Area'C, TTMIR

&. ZLaunch AreaE, TTMIR

¢. Leunch Area F, TTMIR

f. Leunch Area D, Plesetsk

g. Launch Area E, Pleseisk

h. ZLaunch Area A, Kozelsk
L. ZLaunch Area B, Kozelsk
j. Launch Area D, Kozelsk
k. Zeunch Area E, Kozelsk
Z. Launch Area A, Tyumen

z. Launch Area G, Tyumen

' : : o Appendix I
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We

X

Z,
Sk
bb,
cc.

dd.

Ju ¢

Launch srea Gl - G2, TTMIR
Launch Area G3 - G4, TTMIR
Launch ‘Area D2, TTMIR

Launch 4irea G7, TIMIR

Lauanch Area H, TIMIR

Launch Area I, TTMIR

Launch Area K, TIMIR

Launch Area L, TTMIR

Launéh Area B, Uzhur

Lzunch Area H. Uzhur
Launcﬁ'ﬁrea B, Dombarovskiy
Launch Area G-2(P0SS), Drovyanaya
Launch Aréa'D,‘Imeni Gastello
Launch Area C, Aleysk

Launch Area A, Zhangiz - Tobe
Launch Area J.>Zhangiz ~ Tobe
Launch Area A, Kartaly
Launch Area N, Kartaly'
Launch Area Al, Tatishchevo
Lazunch Area D7, Olovyannaya
Lzunch Area El, Olovyannaya

Launch Area Fl, Olovyannaya

22, 7R SYSTEM ( INSTRUMENTATION)

G

Launch Area C, KYMIR

Launch Area C, TTMIR
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23, FiU INTEEFEROMITTR

AN Ll

2o Tyura Tax
,

b, Xspustin Yar

¢, Plesetsk .
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APPENDIX II

POSSIBLE TARGET SIGNALS

RF BAND REMARKS
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