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ISSUE: Should the NRO acquire an interim system with

impiroved imagery response time prior to EOI?
If so, what is the desired system approach and
what is to be thée funding source?

Summary:

Since the January ExCom, the NRO field organizations

have mounted an extensive investigation and evaluation of

interim sysfem concepts. Simultaneously, the United States

Intelligence Board has directed an extensive effort in
defining the interim system intelligence requirements against
which the system concepts could be evaluated. As the interim

system intelligence requirements took shépe; it became

evident that theré were no ''quickie' cheap system concepts‘=

which could-satiéfy the reduiféments.
The NRO analysis of system capabilities versus require-
ments did lead to two rather obvious cdnceptual choices.,

One choice is to select one of the special purpose systems

conceived especially for the interim quick response task.

and to develop'it as an addition to the current NRP photo-
satellite mix,. SPIN SCAN appears to be the best choice if

this course is chosen, In this case, the costs of the new:

system are entirely additive and the system would be obsoleted

with the introduction of a near-real-time system. The other
choice is to develop an interim system which also satisfies
the near-real-time requirements, The most prbmising cqncept

which falls into this category is the Film Readout GAMBIT
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(FRCG,. It has the advaniage oI belug vased oOn an existing
sysiem which aliows us to Forecast both cosis and periorn-

‘crce with a high degree of confidence. It has sufficient

excess performance to permit a reduction in the nuwber of

CAME and HEX%GON missions reguired and yet, being a
GAMEIT variant, it increases the overall GAMBIT procuctlon
base. This provides eff—setting costs after IOC whichvmake
the FROG concept attractive on a long term basis. In the
near term, however, it is one of the.mere expensive interim
concentis evaluated. |

V*ewed as a near-real-time system, FROG provides
\

essentially the same performance as EOI and provides it

earlier at a significantly lower cost. However, the EOI
appears to have several attractive features which no film-
based system can match and is generally thought to be the

imagery reconnaissance technigue of the future. The EOI

technology program has progressed well. System definition

is underway with three contractors.. The FY-1572 budget was -
prepared t0 ‘cover a possiblé system cdevelopment go-ziead -

decision around the end of CY-1971, Other options were
felt to be less_expensive and hence would easily be accom-
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V-1972 budget tox
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The interim system issue is interwoven with the EOI

’

issue in that we canhot, within our present budget, afford
to initiate development of botk systems uniess other NRP
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srogram funding is significantily adjusted. The issue before
ZxCom then, is whether to initiate.deveiopmen{ of an interim
systen (probably SPIN SCAN). and proceedaWith system definition
of EOI, leading to an early system go-ahéad, or whether to keep -
EOI technelogy going at a reasénéble level and'initiate devel-.
opment of an "interim" systém (probably FROG) which stands -

a good chance of fulfilling our requirements for the indefinite
‘future. If the first option (SPIN SCAN) is takenghmoney.for

SPIN SCAK development can be provided within the existing budget
by deferfing initiétion of'EQI system development for about a
year. If the second option (FROG) is taken, mdney for FROG
development Will‘delay system development of EOI for de

‘byears. After such a delay it might appear desir#ble to delay
furthe:r until FRQG results and their impact were evaluated.

This would lead to an Qverall delay of three to fouf yéars..

z0I technology would be continued at about the preéent rate.l

Background:

.t the January Special ExCom meéting, there was considerable

‘discussion of interim systems. Itswds.agreed that a hard look

ve taken atvarious approaches including "more of what we already
save,” GAMBIT and CORQNA 6 PACKS, Film Readout GAMBIT‘gnd

S?IN SCAN. As a feéult, CIA/OSP éndlSAFSP were asked to
prépafe_developmental and~programmatic'data on thé-systems
”specifically mehtioned at‘ExCom and‘on other app;opria:e
 con¢epts; The NRO field organizations in.turn.initiated“-

contractor studies in some cases and_in others undertook the

__ effort in-house. - o BYE-1275
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COMIREX completed its analysis of satelllte imagery
needs for an 1nter1m crisis response capablllty on 12 April
and their current_plans are to submit the resulting require-
ments statement to USIB on 22 April. During the process of

~this analysis, the NRO-was.showh the preliminary COMIREX
results to provide a design basis for the alternative interim
systems. Nominal interim requirements'are_summarized‘as
fclloﬁs:

a. Numbers of Critical Situatioms. System

designers should plan for three to five ecritical situations
each year, with perhaps two of these occurrlng 51mu1taneous1y.

b. Access and Duration of Sustained Operatlons

The system should have the capablllty to sustain daily access |
to one or more widely separated crisis areas (and any associa-
ted warning and indications targets). for periods of approxi-

mately_one.month.‘

C. Targefs Imaged and Capacity. On a daily
basis, an interim system should be able to image up {o
70 installation-sized targets (i.e., three by three NM).
In addition, it should be able to perform area searches
‘totaling 4,000 square nautical miles, and be able to
search 300 nautical miles of lines of communication
(aSsﬁmed to be five nautical.miles wide). Stereoscopic
coverage is de51red but some monoscoplc coverage would

be acceptable
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d. Ground Resolved Distance.(GRD). Imagery

-of installation-type targets should be at a GRD of two

.to three feet (one foot or less in infrequent special

(
situations). Three to five feet generally would be
requ1red for the search of areas or lines of communlcatlon.

e, Taskln« Through Imagery Viewing Times, It

is desired that an interimAsystem be able to access a

crisis area w1th1n 12 hours of initial tasklng and that

rv1th1n 12 hours of each imaging pass the data be available

s

‘for initial viewing in Washington.

In the remainder of the paper all concepts considered

“

are listed and described. A screenlng process reduces the

number'of concepts to the most promlslng. Flnally, these

latter concepts are addressed in terms of photo—satellite

system mixes,.
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Dggcription of Interim System Candidates:

Thé interim systems considered following the Jahuary,
‘i971 EﬁCom‘meetipg are listed and described below. Systemsv
specifically mentionéd at the meeting are marked with an’
asterisk. THe others are variants of those mentioned or
~the result of additional proposals.

* Increased‘Nuhber of HEXAGONS and GAMBITS

The concept of an increased number of existing systems
envisions an improved posture for crisis response by pro-
viding for a photo reconnaissanceé satellite on orbit con-
tinuously.  This approach provides an overall collection
capability well in excess of standing requirements., No
system modifications unique to the crisis response role
would be accomplished. Six HEXAGONs and six GAMBITs
annually with the current mission durations of thirty days _
and twenty days respectively would yield 300 photo-satellite
days on orbit initially. An early increase in HEXAGON mission
life to 45 days appears reasonable and present development
will produce 27-day GAMBITs next year followed by up to
32-day missions by early 1974, comfortably exceeding a 360
days on-orbit goal. ; -

* CORONA 6-PACK o

The CORONA 6-PACK is based on an initial concept of
the present AGENA vehicle and J-3 24-inch focal length camera
system and six scaled down MARK VB reentry vehicles. A
refurbished ATLAS booster would be used to accommodate the
added payload weight and support a quick launch reaction
time (8-12 hours). This system could bé operational in
24 months but would not achieve the 3-5 foot resolution
requirement. An improved 36-inch focal length camera meeting
resolution requirements could be ‘incorporated with only-
modérate structural changes and could be operational in 29
‘months. The plan shown envisions initial operation in 24.
months from go-ahead with six systems using the J-3 camera .
followed by.a phase-in of the improved camera 18 months later.

' PINTO

:

, The PINTO concept is an offshoot of the CORONA 6—PACK' _
studies. -The system would employ an AGENA vehicle utilizing
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portlons of both the GAMBIT and CORONA configurations, a
48-inch focal length panoramic stereo camera adapted from
the Fairchild K-81 aircraft camera design, and eight scaled

.down MARK V reentry vehicles. Like the CORONA 6-PACK, a

refurbished ATLAS booster would be used giving adequate

payload capability and an 8-12 hour 1aunch reaction time.

Projected resolution for the PINTO camera is 24-45 inches
(29 1nch average) which meets the 3-5 foot requlrement

* GAMBIT 6-PACK

The GAMBIT 6-PACK concept is based on the use of the

existing GAMBIT system modified to employ six smaller reentry

vehicles of Lockheed design. Five of the RV's would be used
to return film from the prime camera, the sixth being used _
for the Astro Position Terrain Camera film and tape recorder - -

- return, The additional payload weight with the GAMBIT Titan

~added collection capability for crisis response.

I1IB booster would result in an inclination penalty versus
the standard GAMBIT (88 vs 110 degrees). There is the
possibility that this could be off-$et by minor booster
modification. Six GAMBIT 6-PACKS annually are envisioned
to satisfy standing surveillance requirements and provide

GAMBIT 3-PACK

The GAMBIT 3-PACK was an offshoot of the GAMBIT 6-PACK

‘effort and is a more straightforward, less complex and per-

haps less expensive approach, The configuration would consist
of the current GAMBIT system but with three rather than the
present two MARK V reentry vehicles. The inclination penalty
from increased payload weight as compared to the standard
GAMBIT (93 vs 110 degrees) is less than that of the 6-PACK
and the development of a smaller bucket would not be required.,
Like the 6- PACK, six missions per year would be required to
satisfy standlng requirements and provide added capability
for crisis resporse. Fewer RV's would be available for more
frequent data return, however (18 versus 30).

HEXAGON VARIANT

One HEXAGON concept was submltted arnd others are pos51b1e
The concept provided envisions the HEXAGON vehicle modified to
replace one of four reentry vehicles with a module containing
eight MARK V RV's and extending the mission lifetime to about
120 days. A possible mission profile would involve -HEXAGON

‘search/sﬂrveillance collection against standing. requirements
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during about the first 30 days, using the.three main RV's,
followed by 20 davs in a crisis response mode with eight
smaller RV's available for rapid data return. Proper schedul-
ing of four HEXAGONs/year could result in 120 days of normal
collection and 360 days of potential crisis response. A
variation would be to provide for transfer of film between
main and crisis RV's on command. Other configuratlons such

as replacement of the four current RV s with 16 MARK V RV's
were con51dered but not: costed :

AXUMITE

The AXUMITE concept is based on the development of a -
small, very quick reaction photo satellite system launched
from an F-4 alrcwaft based in the Pacific. A typical mission
‘would consist of launch within two hours of decision, one. time.
coverage of the -selected target area and. Atlantic or Pacific
reentry vehicle recovery. The booster would be based on the
SKYBOLT solid rocket with Scout solid strap-ons. The camera

- would be a . 32-inch focal length scaled up version of the
CORONA camera yielding three-foot resolution at 75 nautical
mile altitude. The reéntry vehicle would be a scaled down
version of the MARK V RV, '

FASTBACK .

The FASTBACK concept is based on the development of a

relatively small, quick reaction photo-satellite system

which would be launched on call from Johnson Island fac111t1es
in the Pacifiec., A mission would involve launch, one or two
accesses to a target area depending On'location’and selected:
inclination, followed by Atlantic recovery. Hard photo copy
~in the Washington area within 24 hours from launch decision

is claimed, TFASTBACK would use a refurbished Minuteman I

with an orbit inject motor on the spacecraft giving a fourth
stage. The camera would be a 45-inch focal length rotutlng
optical bar panoramic type, yielding about 2-foot resolution
‘at nadir. The entire camera with film would be contained
~within the reentry vehicle and could be refurbished for reuse.

* SPIN SCAN

‘ The preferred SPIN SCAN configﬁrafibn‘weighs 1600 pounds
and ‘uses a dedicated Atlas E/F booster. .Versions weighing
800 and 1200 pounds, amenable to HEXAGON piggyback launch,
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were also examined; but the resolution requirement dictated
a 60-inch focal length, ¥/4.3 optical system which in turn
requires the 1600-pound spacecraft,

As with previous versions of SPIN SCAN, the image is
acquired on film, developed on board and scanned with a
laser scanner to generate an analog video signal which is
transmitted directly to a ground station for reconstructlon
into hard-copy.

* FILM READOUT GAMBIT (FROG)

Film Readout GAMBIT is based on the existing GAMBIT
spacecraft and booster, the 175-inch focal length R-5 lens
and the mininum modifications necessary to provide longer
life and a quick response readout capability. Readout is
accomplished by laser scanning film which has been developed
on board. The resulting analog video signal is transmitted
directly to a ground station where it can be reconstructed
into hard copy or retransmitted via communication satellite
to Washington, D. C. for reconstruction of the hard copy.

,_'. ~
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Screenrng>0fncandidafe Systems:
| The purpose of this section is to describe the
rationale which led to fhe selection of the'most promising'
approaches. The selectlon process took into con51deratlon
cost, development time and performance against the 1nter1m
crisis requirements. A number of snpplementary factors
were considered. These included sUrplus performance
capability appiicable to other requirements, the depfh
fo‘which each approach‘héd been studied, and the level of
confidence in cost;lschedule and'performance estimates.
" The interim-system proposals were divided into the

following;categories to facilitate their eveluation: -

a. AdditionalhExisring‘Systems

b. Multiple Reentry Vehicle Variants of

EXisting Systems | |
c. Special Purpose Crisis Systems
d. Readout Version of Existing Systems
In order to‘avoid,repetition,'the_most promising concepts

will not be discussed in detaillhere since they are discussed
in depth in the next section,

Addltlonal Exlstlnv Systems

-Any concept for achieving a crisis response capablllty
from photo-satellites must be predlcated on additional col-
lection capability, timely avallablllty of a suitable system
on orbit and rapid, frequent imagery return. Additional-
existing systems, such as the six HEXAGONs/six GAMBITs mix
described in the previous section, would provide enhanced
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‘collection capacity and on-orbit availability. At the

time of any given crisis, available capability would be

lifiited by the system then on orbit. HEXAGON and GAMBIT

are not well suited to a crisis role, especially with

regard to daily imagery return, nor are they amenable to

quick launch reaction to supplement expended on-orbit

capability. The decision to return reentry vehicles

early to provide timely crisis imagery would always have

to be weighed against the impact on standing require-

ments collection in terms of mission film wastage. The

unit costs of GAMBIT and particularly HEXAGON are high

versus the useful crisis capability gained. More detailed

considerations as to performance, cost and crisis require-

ments satisfaction could be nresented however, it is

evident that thls approach is not a v1ab1e optlon >
- Multi Reentry Vehlcle

Varlallons ol EXlstlnfr Systems

, This category of candidates includes 6-PACK and
3-PACK GAMBIT, HEXAGON variant, 6-PACK CORONA and PINTO.
GAMBIT and ¥ EXAGON candidates would represent modifications
to on-going operational systems which would enhance ¢érisis °
response, The CORONA and PINTO candidates WBETH_?Epresent
add on systems dedicated to crisis response

The GAMBIT 6-PACK achieves some impr0vement'over the
current configuration with regard to crisis data return.
A possible annual mix would consist of four 45-day
HEXAGONs and six 27-day GAMBITs yielding near continuous
satellite days on orbit, HEXAGON would expend 30 days each
quarter (120 days/yr) on standing search/surveillance :
requirements leaving 15 days/quarter (60 days/year)
available for crisis coverage., GAMBIT collection against

~  standing sutrveillance requirements each quarter would require
' 20 days/quarter (80 days/year) leaving 82 days a year available

for crisis coverage, The 142 days available for crises -
would appear rather favorable on the basis of 3-5 situations
per year of up to 30 days duration each.  When analyzed in
terms of a given c¢risis occurrence, however, a different
‘aspect emerges, A best case would be a crisis breakout at
the start of a GAMBIT mission. The entire mission could be
‘devoted to crisis coverage without impacting normal collection
and all resolutlon requirements would be met. Daily 1magcry
return, however, could only be effected for five days with
cons1dcrable fllm wastage. GAMBIT is also somewhat limited
in ared coverage . and in repetitive access capablllty.J A worst
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case would involve a crisis breakout at the start of a
HEXAGON mission. While the film on board could yield

up to 15 days of crisis coverage without affecting normal
collection, only four RV's would be available for film
recovery. Daily imagery return could therefore be effected
for only four days, and then only with severe impact on
normal collection due to early mission termination and

film wastage, HEXAGON would not meet the higher resolution
requirements although its access capabllliy is somewhat
better than GAMBIT

- Similar considerations apply'td a like option involving
a GAMBIT 3-PACK with the exception that significantly fewer
GAMBIT RV's would be available for rapid data return, ,

The 3 or 6-PACK modification to GAMBIT is considered

~to be well conceived and costed. The 3-PACK carries less

cost and risk because no new RV development is required.
It is interesting to note that the cost of providing 18
GAMBIT RV's per year using the 3-PACK would cost more than

- attaining the same end with nine of the present systems

because unit costs are reduced as the productlon rate is

The HEXAGON Variant initially appears attractive

because of the larger number of crisis collection days

available and the appareni low cost. Four missions/year
would yield 360 potential crisis collection days on orbit,
however, the currently planned reduction to three HEXAGONS/

“year in FY—1975 and subsequent years would require additional

systems with attendant cost increases if this capability
were to be maintained. Assuming a HEXAGON Variant on orbit
at the time of crisis breakout, considerable time and ared
coverage would be possible. The 8 RV's , however, would
permit only 8 daily imagery returns, following which the
crisis capability would be expended, System failures
would result in a loss of both normal and crisis collec-
tion capability since additional capability in the form
of additional systems is not provided. The concept would
introduce additional complexity into a film path whese
development has had a history of difficulty. HEXAGON has
yet to be proven oh orblt in its  present configuration.

From the foregoing discussion, it is ev1dent that the

| HEXAGON and GAMBIT candidates ml“ht provide adequate crisis

' - coverage for historical purposes, but would be quite iimited
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in prov1d1ng timely repetitive imagery return which could -
affect natlonal dec1s1ons during a crisis period. -
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The CORONA 6-PACK and PINTO candidates offer consid-
erable crisis performance advantages over the other options
discussed in this section.. Both would have an 8-12 hour
quick launch reaction capability giving considerable flexi-
bility with regard to optimum orbit selection and consid-
eration of weather conditions in the target area. Since
they ‘are dedicated crisis systems, crisis collection and- )
rapid imagery return would be accompllshed without impact
on the normal collection activities, A bonus effect
would be their capability to provide backup to HEXAGON
and GAMBIT in the event of system failures and/or special
collection contingencies. PINTO would have the capability
to provide daily imagery .for eight days with the option of -
a follow-up launch on the eighth day to sustain this capa-
bility to 16 days. A more likely utilization would involve
bucket return every other day. The CORONA 6-PACK would
offer a similar option at a somewhat degraded level due to.
the fewer number of RV's. Both systems could operate for
up to 30 days per launch with less frequent data return,
Coverage and access aspects of the performance of both

systems would be quite favorable. The PINTO camera and

~ the new camera variant of the CORONA G-PACK would meet all
resolution requirements save the one foot requirement for °
precise identification. The PINTO and CORONA systems, are
based primarily on existing and proven components. As film
return systems they can be regarded as totally_convehtlonal_
in their approach and completely amenable with past opera=
tional experience. It is clear that some development risks,
however, are involved; the scaled down RV's, camera systems,
AGENA vehlcle mod1f1cat1ons and system 1ntegrat10n being
cases in point. Performance characteristics would fall
short of providing imagery for viewing within twelve hours
of acgquisition, Additive costs of these systems are rela-.
tively high, but are comparable to other candidates such
as the 6-PACK GAMBIT,  While neither 6-PACK CORONA nor
PINTO were selected as preferred approaches, their combina--
tion of coverage and cost make them more attractive than
the GAMBIT and HEXAGON candidates,

Special Purpose'Crisis‘Systems

This category includes FASTBACK, AXUMITE and SPIN SCAN.
The first two were eliminated from further consideration
‘during the screening process. The rationale for that decision
will be summarized here., Since SPIN SCAN was selected, a
detalled dlSCUSSlOD of it is in the section on selected concepts,

The FASTBACK concept has a number of de51rab1e features.
Among them are its relatively low cost, rapid access to most
, ‘target areas, 1ow \uLner"blllty and 1nhcrcnt ablllty to take
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advantage of weather breaks, However, it disadvantages
are overriding. Much of the cost advantave comes from the
use of surplus MINUTEMAN I boosters. These boosters have
limited payload capability and it was hecessary, -in order
to meet the resolution requirement while staying within
the weight constraints, to assume a beryllium folding flat
and primary mirror. Based on our lack of experience with
beryllium mirrors to date, this has to be viewed as a
moderately risky approach Another disadvantage is FAST-
BACK's one-day life. A thirty-day crisis scenario is not
uncommon and in-'such cases, the FASTBACK concept runs into

two problems in attempting to provide daily coverage. First,

it gets expensive, and second,the launch crews would be hard

pressed to sustain- continuous operations., In the baseline

case, the contractor states he could make four launches in
four days and five launches in the first month by the use

- of 100% overtime. After that the launch crew could sustain
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a rate-of approximately three launches per month.

The overrldlng disadvantage of FASTBACK is its depend-
ence on Atlantic Ocean recovery zone, The combination of
weather and dense air traffic make air snatch recovery in
this area very difficult, if not infeasible, compared to
the Pacific recovery zone In addition, activation and
operation/training of an Atlantic recovery squadron to
support only FASTBACK would be expensive and inefficient.

The AXUMITE concept was not the subject of a funded
study. It is similar in many respects to FASTBACK but has
an even more stringent payload weight constraint in the
F-4 launched version, Being a one-day system like FASTBACK,
AXUMITE could not prov1de sustalned daily coverage of a

rerisis area, Atlantic recovery is not practical for the-

same reasons. Further reason for eliminating AXUMITE from

~further consideration is that 'the concept has not been

developed sufficiently to walrant confidence in the cost

‘and performance estimates,. : : S

Readout Version of Existing Systems:

The Film Readout GAMBIT (FROG) is the only concept

.considered under this category _It_is discussed in the

next section.
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Selected Concepts: R

The most promising interim system.choices are
described below with emphasis on how théy fitvinfo the
overall NRO photo—satellite mix,

SPIN SCAN

Déscription: As was discussed previously, the best

of the specia1 purpose crisis response systemé is the
1600~-pound SPIN SCAN, The.HEXAGON and GAMBIT'plans would
remain unchanged. The system is s1zed at four launches
per year. With the 1 May 1971 go-ahead, the first launch
would be in August 1973, | |

| The 1'MayAg§4ahead requires a dirétted'sole source
procurement. Abcompetitive soufce selection could be
c§mp1eted in time forba 1 July go-ahéad. |

Costs: Fiscal year costs are as follows:

Fiscal Year. 71 72 Zg 74 ‘lé \Zgr 77 Totz1l
NoﬂLRecurring 7.3 51.8 23.0 .6 0 0 o SZ.?
Recurring .3 3.6 26,0 38.1 37.1 36.9 36,7 178.7
Total - 7.6 55.4 49.0 38.7 37.1 36.9 36.7 261.4

‘The per vehicle launched cost is $9.7 miliion.

Performance: SPIN SCAN satellites launched in response
fo‘fast—breakiﬁg critical situations‘woﬁid—meet most of the
nominal_interim crisis response requirement.,. Such a»sYstem
would not prbdﬁce-the iﬁagefy quality of a FROG system, but each
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SPIN SCAN would have the advantage, due to its panoramic
camera, of beinv able to image aﬁd return monosoopic data
on any portlon (or a11) ‘of the area which 1t accesses,

It would have -the additional advantage of being launched

in an orbit tailored for a specific crisis area. The
estiﬁated performance of a four—spaoecraft per year program
woﬁld be as follows:

s N

a. Number of Critical.Situations. The system

was designed specifically to accommodate the’projected
requirement which anticipated three to five critical situa?
tionswﬁef“year.v It could perhaps.aceommodate'evenrmore
situations, depending on the timing of the actual crises’

and the amount of imagery acqu1red on each, The probability
is very high that it could ‘achieve this goal,

i b.. Access and Duration of Sustained Operations.

A single SPIN SCAN would be able to sustain the required

daily access to a single crisiS‘area.for up to eight

‘weeks (twice the required duration), but would have a

marginal'probability of obtaining the crisis—assoeiated

- warning and indications imagery. Two spacecraft might

HANDLE Via

SYEJAR

CONTROL SYSTLM

be required on orbit simultaneously to satisfactorily -

handle the requirement of collecting against'additional

crisis areas. Such a situation could complicate launch

operations, and might result in the waste of some systenm

- . . Y
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capacity, but would improve the probability of imaging
the crisis—associated warning and indications targets.

C. Targets Imaged and Capacltv. A single

SPIN SCAN should be able to exceed the requ1rem°nt for
daily search of areas totaling 4000 square nautical miles
(maximum). As would be‘the case With.FROG, SPIN SCAN.
might hévé somé difficulty in performing.fhe required
. dailly search of lines of cqmmunicatioh totaling‘up’to
300 nautical miles in 1éngth; Eui should be able, in fhe
WOfst case, to provide complete coverage every two days.
A SPIN SCAN would have little difficulty in imaging, on
a daily basis,ithé majority of the'designated installation—\
type t;rgeték(70 or fewer) which are near or within a

¢crisis area.

d. Ground Resqlvéd Distance (GRD). Under the
circumsténces outlined above; a SPIN SCAN onid meet the
required“GRD's‘of two fo three feet for the surveillance
of insfallations, and three to five feet for éearchfof
areas and 1ines,of communication. Since the best nadir
GRD of the proposed system lies between 2.5 and 2.8 feet,
however, the occaéional.heed for GRD's of one foot or
less cahnot be satisfied. | |

e. Tasking Through'Image;y Viewing Times. The

preferred version of SPIN SCAN WOuld be orbited on demand
"with a dedicated booster. The 1aunvh reactlon tlme would

'WANOLE ViA | o ' . N ) CONTROL NO B&E 12734" [ 1
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be 8 to 12 hours. Several more Hours might.be required
to 1n1t1a11y access the designated crlsls aréa durlng
daylloht Thus, the total time to first imaging might
be of the order of 24 hours or so, about double_the
nominai required time of 12 hours or less. This longer
time is equivalent, hdwever, to the: "minimum acceptable”
time ihcluded in the‘requiremenf'statement.

After daily aceess is achieved,toAthe‘crisis are;,
theedaily,response_times (imaging through viewing) should
be nearly the same as those for FROG, a value somewhere
within the range between 2,5 and713.0 hours, depending.

' dn the locatiofh of the crisis area relative.to the
' ground readout statlon near New Boston N.H,

DlSCUSSlOH Addlng SPIN SCAN to the presently approved

photo satelllte mix has the advantade of prov1d1ng an interim
cr1s1s response capablllty in the second half of CY—1973
vAs discussed previously, SPIN SCAN meetsAthe key  iiterim
system requirements; | ‘ | 4
The FY—1972 and 1973 eosts, while\cbnsiderable,_are

ﬁoderete compared to the ofher thioﬁs, Thus, if ‘interim
system’funds must come from existiﬁg and planned systems,
the impact will bhe minimized;‘

It is desirable that the interim\syStem.be-compétible
with fhe ultimate near-real—{ime system., SPIN SCAN is’
somewhat comﬁatible'siQCe it excels‘at repetiﬁive coyerage
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of a given area With‘good resolutibn by virtue of its
ability to bevlaunched.into an earth_synchronbus orbit
directly over the area of interest. If is complementary
invaﬁother sense in {hat it would probably survive for
several passes if the Soviets initiated atfacks égainst-
our larger phOto%satellites. Finally, it could serve

as a backiup to'augment thé near—reaietime system and'
other phbfo—safellité systems. Four Satellites per year

would proVide 224 days on orbit., As a back up it would

- provide near=real-time data, but not in the quality or

PR
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 presently budgetéd for dthef efforts.

quantity of the planned near-real-time system.

Whereas .some of the interim systems considered since

the las% ExCom have been conceived only recently and have

not been studied in depth by contractors, the SPIN SCAN.

concept has been studied in depth on. two separate occasions

.~ with four aerospace and one optical systen contractor

 participating. This results in high confidence in the

cost, schedule and performance numbers,

The major disadvantage of this mix is that SPIN SCAN

does not replacé or reduce the quantity required of exiSfing;

photo~safellite systems. Thus,; all costs are additive to

the existing base. In addition, even though moderate, the

SPIN SCAN costs'would_require taking some of the funds

'
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FROG

Description: This option results in a first launch

30 months from go-ahead, Costs are predicated on a launch
rate of 2.8 per year which typically results in two sysfems.
on orbit, GAMBIT and possibly HEXAGON would phaee down to
twWo launches each per year fellowing FROG’IOC;V

By delaying until

Costs: (Assuming 1 May go-ahead.
1 August, FY-72 costs are reduced to $108 million.)
Fiscal Year 71 72 73 74 75 16 77 Total
NOnFRecurring 7.5' 100.5“52.6 4.5’ 0 0 0 165.1
Recurring 0 33.6 72.4 96.8 101.5 103.1 102,9 510.3
Totai 7.5 134.1‘125.0 101.3 101.5 103.1 102.9 675.4

‘The per vehicle launched cost is $°6 7 million,

Performance; A system of two on- orblt FROGs would be

able to meet a high percentage of the-nomlnal 1nter1m crisis

Furthermore, particu-

such a system,
larly when not fully engaged in responding to fast—breaking
sitﬁatiOns, woﬁld,be able to collect effectively against
the WOrid—wide warnihg and indicafions target set, a major

task of the near-real-time requirements,

e

The estimated performance of a two-spacecraft system

iwouldbbe as follows:

a. Number of Critical Situations: ' The system

would'greatly'eXCeed the requirement (threegto'five

It would have the capablllty

i
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to perform on a4 daily basis against several concurrenf
critical situations, being limited primarily by film

capacity and readout rates.

«+ b, Aécéss and'Duration of Sustained Operations,

_The sysfem would‘be able'to sustain the required daily
access to one or more widely separated crisis areas for
periods of any duration\ not juét the required one mdnth.
Normally the system should ‘also be able to collect a
.satlsfactory samnle of crisis- a55001ated warnlng and -
nlndlcatlons imagery. It might fall short in. thls category
hdweVer}Aif collection against multlple crisis areas |
réquired that both spacecfaft~be'p1acedvin daily repeating ™

orbits.

e, . Targetstlmaqu and Capaéity, - The system’
normally should be able to satisfy the_requirement.for
daily search of areas totaling up to 4000 square naﬁtical
miles. Some'difficulty might be encountered in accom-
plishing'the required daily"seérch'of lines of communi-
catioh totaiing up to 300 naﬁtical milés in length.

How well the system performed in thls category would be
largely a functlon of the lendih and orlentatlon of the
ilnes of»commun;catlons and their prox1m1ty.to the area
.and installation targéfs. In the worst case, it shou1d

take no more than two days to provide complete coverage.
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Most of the’iﬁstaila{ion—type targets located near
or_within a crisis area could be accessed Qn.fhé required
daily basis, but it might not be possible to frame éﬁery
selected target in cases where target cbncentrations |
cause tasking conflicts. ,Addifion of the pitch agilitf
capabiiity would alleviate this problem. At worsf, h6Wever,
hearly all of the designated installatioﬁ—type targets
should be frameable eVéry other day and the highesf‘priority
térgéts on a daily basis. In addition, sfereoscopicl

coverage could be provided on selected {argets.

.d. Ground}RéSQIVQd.Distgncgw(QRD)._.The potential'
collection capébiiities listed above would Be achieved af b
7the requireq GRD‘s\of'two to three feet for the surveillahce

of installations, and three to five feet‘fof searCh of
areaé and lines of communication. Under‘the spécial circum-
stances requiring avone—fOOt or less capability for the
precise identification of eqﬁipment types, a FROG sbacecfaff
cbuld be maneuvered iﬁtpian orbit with a lowefed perigée;
and then be returned to its normai orbit, Suéh an adjust-
‘mehf could be performéd several times during the one—year:
Spacecraft 1ifétime.

e, Tasking Through Imagery Viewing Times.

~Through its orbit-adjust capability,'a FROG spacecraft
should normally be able to access a crisis area,and estab-
1ish'a one-day repeating access cycle’within;24 hours from
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initial tasking. On the basis of a random crisis loca-

tion and random spacecraft positions, the average minimum

time between ihitial'tasking-ahd'initial access for either
spacecraft is near the required 12 hours (less if the
spacécraft with most timely access were always selected).
After dailyvaccéss‘is achieved, the response times
(imaging through initial viewing at Waéhington) should
range between 2.5 and 13.0 hours depénding Qn.the location

of_the crisis area_relative.to fhe‘Néw Bogton readout

station. This time range would satisfy the normal required

-12-hour response time., More rapid response times could

be attained by'adding a readout statibn and using a Defense’
SatellitevCommunicationS System II data link to Washington.

Discussion: 'The FROG development is well understood

since it was studied eXtehSiyely in 1965-66 and then
studied again starting in November 1970, It is based on

an existing spacecraft and optical system. As a result;

_the cost, schedule and performance of FROG can be predicted

“with high confidence.

FROG geﬁerally meets or éxceeds the nominal stated
interim system requirements, and in addition, it pérformS’
very well against the full near-real-time requirements,

Accordingly, its developmeht would not only provide’ an ' S

~interim System but would also éliow time for furthér o -

P
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refinement of the EOI design to the point where it would
clearly be able to replace an existing system, We believe
that to be cost-effective, future systems should_supplant

existing systems from the overall systems mix.

The FROG itself has the advantage of several growth
modés. The basic FROG film readouf approach technique
could be part of a hybrid film return - film readout
xsystem which would provide VHR photography from low (90 -NM)
altitude and then orbit adjust to a higher altitude to
operate{as a near—real—time film readbut system. The
FROG concépt aiso has a growth path where thé film reédbut ~

module is réplaCed wifh‘the tape_sforage‘camera.

In Viewvof the obvious desirability of introducing
néw systems which supplant exisfing‘systqms, the growthlﬁlan %:[
in which EOI would be deSignéd to grow into a near-real-time % ?

vaarea ¢0Verage/search system replacing HEXAGON and in which
ya FROG would grow to a VHR capability'replaéinvaAMBIT is
a very“affracfive approach. - |

Sincé FROG has considergble excess capability abové
the interim system requirementé, it caﬁ reduce the required
"GAMBIT launches to two per year, - " | 7 [

Since FROG is a modified'GAMBIT’spacecréft, the
»deleiion'of'two;GAMBITs wﬁile adding EEEE? (2.8) FROGS v ) :ﬁ

; . per year results ina cost off-set. The two GAMBIT deletion
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ds $50 million per yeaxr in IY-76 ard FY-77 and som Lewhat

br

avo

n
n

le »in earlier years, Thus, over thé five—yéar period'
of FY-1973 through FY—1977 the cost'off}set resulting
from FROG is estimated to be $180 to $3200 million against
the estimated FY—1971 throuch FY-1977 cost of $675 million.
Based on 1ts performance FROG could also reduce

HEXLiGON launches to two per year ngh an apparent added

potential for cost off-set. IL is uncertain if such a

cou*se of action is desirable, however, since much of the

cost avoidance would probably be'ldst in increased HEXAGOV
unit costs and the impact of an occa51ona1 HEXAGON system_
fallure would be severe.

It should be noted that the‘EEOG:schedule quoted

,hérein is 30 months to IOC.‘ The pacing item is the optical

system achedule which in turn is based on no. manpower
buildup athastman Kodak. SAFSP has estimated that the
séheduie could be shortened four td six mbnths if Eastman
Kodak were to add the nebessary manpower.

The obvioﬁS'disadvantage of fhis mix iévthe high cost
in the near years, $108 million in FY;1972, $130 million

in FY-1973 and $102 million in FY-1974 (assuming 1 August

go-ahead). However, the‘savings resulting from reducing

'to two C“MBITS per ‘year partially off- sets the FROG recurrlna

\

costs resulting in ‘a net annual recqrring cost of apout'

© $40 million after FY-1974.
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