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* This memorandum is in response 0. your June 17, 1968, 1etter asld.ns

: for data on the National Reconnaissance Program (NRP) photographic
. systems for the use of the National Intelligence Resources Board (NJRB)

You asked for the anticipated effect on the products of CORONA and
GAMBIT=-3 of currently planned systems improvements which would take

. effect over the next seversl years and estimates.of the cost -trade-offs -
. . if the current program is continued and if a decieion were made to
', cancel I{EXAGON in the relatively near future.

RS

There are two changés planned for the GAMBIT-3 program. Th9

- . Tirst .:Ls #he Incomporetion of & dudl recovery capability effective

approxtmately Jaly 1569 ((Weitiche 23) axil a ammxvent exttansion of tie
vehicle orbital lifetime to Ik days. We hope to extend the cr%:ﬁha:]l

o lifetime further to 18 d.s.ys by Vehigle 33.

'.l'he dual recovery ca.psule will° - o e B

a. reduce the time between the time of exposure a.nd the

- time the photoyaphy is delivered to the photo interpreter when com-
_ pared w:l,th an extended life mission using a eingle recovery capsule;

b. permi‘b limited réprogramming of the second: por'bion or

: t.he mission 'ba.sed upon first portion results, ‘and -

e keep the vehicle from being film limited at the longer

mission lifetimes. L

| will: "’

!l.‘he increase in mission lifetime will do several things. it, K

" a. increase the probability of successful coverage of
high priority targets by providing more a.cceesee to these ta.rgets. This

- {8 shown gra.phica.lly 1n TAB A;
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b. permit more of the 1ower priority ta.rgete in high
density target areas to. be covered, and
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e incree.se the total number of ta.rgets covered on each

" mission a.t an, average rate of a.pproxima.tely 230 targets per each addi-

tional day.
‘The’ ueond OAMBIT-3 change is & 1em modirication which will

- be incorporated in Vehicle 31 (approximately October 1970). The improved

lens will provide more uniform imagery across the entire field of view
and will incorporate a change in focal length from the present 160 inches

to 175 inches. TAB B is a graphic showing the expected resolution across *

the field of view as well as the reduction in field angle which is caused

" by the longer focal length. The scale factor will, of course, be reduced

~ will continue our quality control efforts ‘to improve the perfo
the present lens. As you know, -3 performance goal i o
. The best we have done to date is However, we do expec
res

" some improvement in resolution |

in proportion to the focal length. ' In addition to the redesigned lens, we

from our quality control efforts
prior to Vehicle 31.

s T

CORONA |
The nominal CORONA mission is now 15 days duration. We plan-to

‘extend the J-1 and J-3 lifetime capabilities to 16 and 18 da.yu‘, respec-

tively, effective in the fall of 1968.
| ‘I‘he percentage of cloud:-free photography for CORONA missicns ..

varies from 58 to 83 percent for the current 15-day missions. The longer '

lifetime is expected to increase the percentages of cloud-rree photogra.phy .
by 5 to 8 percent. , o
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we are thererore inco ra.ti exr 8 ' 4
the . ’ .
change 1s not pr esigned as an opera rovemen to CORONA ; .

~ however, as a secondary benefit, it 1s expected to permit extending the

* . CORONA mission lifetimes 0 s, will only be made to .
" +the five missions and consists of .
‘removing approximate pounds o ries vreplacing them with a

| 115 pound solar cell pover supply-.

The CORONA' 2h-inch lens has been redenigned to make it easier

t0 manufacture. This lens is expected to prov:lde more consistent per-
- formance, but this change must be considered as a quality control modi-

fication rather than a modification designed to enhance the .system

performancé. The first or these lmeo vas ﬂ.own on l(inion 1103.
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Although:there may be some’ improvement in the area of opers- S

. ‘tional techniques, there are no other approved hardware changes which KRR
- ' -are expected to have a signiricant impsc’o upon the OORONA photogrsphic e

' product. ‘ el

‘Present Progam Costs

.- The cost estimates for the 1972-19’(5 time period are strongly .
influenéed by the projected launch rates. These are, of course, subject . . ~ 3

~ to USIB adjustments, but for the purpose of this study, the ronawinc ' s '
y assumptions pertaining to the lwnch rates were made: ; _

a. The OORONA launches will terminate as soon as the
~ EEXAGON system is reliably producing intelligence information. Addi-
.tional CORONA systems will have to be procured in July 1969 if the

. HEXAGON first launch slips beyond J’anua.ry 1971, .

‘ : b. Four or five HEXAGON missions/year will be required.
The HEXAGON system was designed so that one mission would satisfy the
- currently defined quarterly search and surveillance requirements. The
-..- five missions per year are in accordance with the piresently planned C.
. launch schedule which 1s based upon the need for coverage every quarter : N
. “with one "extra" system scheduled to be launched in sequerice during the oo
yea.r to provide a margin to compensate for ‘possible failures. e

' c. Four or five successful GAMBIT missions per year will :
be required with HEXAGON. This reflects both the longer GAMBIT orbital
lifetime and the fact that the HEXAGON photography will satisfy some of J -
m :_masemt aamsm mmﬂ]mne W me mm' p:wumt

K per yea.r in order to insure that the desired number of successm
 missions are aceomplzshed. :

Bued upon the ‘above assumptions, the program costs. m pro.)ec‘t.ed.

'-ss‘rollows.-. o _
o ;,;C_QR_@.A_ | ?:1969_.Fr1970 -FY1'9'11"_,
| Launches S 7{. 6 '- | b =
e N
e P16y PO FIon Pl
Launches 8 7 ‘7_ 6 '
ew . GAMBI/CORONA/ERXAGON | emnw YR 13236/63
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¥It should be noted that FY 1970 and subsequent budgets | L

_have not yet been submitted and that these costs are -

subject to adjustment. REstimates herein are as reported
o _ in the latest FY DP (Five Year Defense Progrem) for FY
EEEUEE 1970 and subsequent years. : ‘

" HEXAGON mr1968 F!19§2 F!l970 mrlyn mr'lggg

Launches - = . | ' T

*The FY 1970 budget requests have not yet been submitted, :
~and FY 1970-T2 costs are subJeet to change. -

Costs Assuming HEXAGON 1 Cancelled

‘_“—“' et

'I'he following asaumptione perte.ining to the launch rate

8. Six CORONA missiona per- yea.r, ’using the 1on5er 11r'e£m.' .

. vehicle, will be required in order to maintain the present level of CORONA

coverage. This compares with the seven per year presently programmed for

‘FY 1969 and is the same as the six per ysar presently programmed for FY . fd

~ 1970. It is assumed that the present CORONA stand-by ce.pebnity will be

maintained. o , S :
b, If the HEXAGON aystem‘ fa cancelled, 1t may be desirable " -

. to consider CORONA system improvements such as longer focal length to .

- -obtain improved reconnaissance resolution and theé incorporation of. the .
‘ 12-1nch frame camera to satisfy the mapping requirements. Changes such
- a8 this are feasible but would require significant booster modifications -

to accommodate the mcreased veight as well as major changes to the

- payloed as discussed below.

c. Six successful GAMBIT missions per year w:lll be required.

“This is :ln line with the present planning for FY 1970, which refiects the

effects of the extended orbital lifetime. The GAMBIT procurement and launch
rate would therefore be seven per year to insure the six successful missions.
However, depending on USIB requirements, it may later be possible to reduce

the required number of succeéssful GAMBIT missions to four or five if HEXAGON

T reeolution is adequate to cover a eufficient nunber ot eurvemnnce targets.

‘ds The cancellation of mmcon will ceme the TIII unit

 cost for other programs to be increased significantly. _ S
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Possible CORONA Ingprovement

If 4% ia conaidered desirable to improve the CORONA resolution
to & value approximately half vay from the present CORONA results to the

! level expected from HEXAGON, we would probably seleat one of the ;pprouhoq

proposed by ITEK over a year ago. This proposal suggested that éither a

32-inch focal length could be incorporated using the same design approach

as the current J-3 configuration or.a 4O-inch focal length optical bar

camera could be incorporated into the CORONA systen

The operational cha.racterigtics of these. pro;posed camera.

. 1mprovemnts would be as follows:.

Bnlarged 7-3 Optical Bar

'Focal Length 32 inches' ° 4O inches

' Scan Angle 700 or'god ‘900 or 1200
Approximate Nadir oo - : -

" Ground Resolution .4 feet 4.6 feet
from Altitude of e : , R
85 ’M

-Other factors associated with pad and launch vehicle compat~

~  1bility would obviously have to be considered in any selection between
. the two alternatives. Both designs would require a booster modification,
~ ‘and the costs. are approximately equal. The number of launches would have
.%o be increased to approximately 8/year to maintain the area cowme

Py

NR6APP§0VED I%RRELEA@ - . FopseeReE- (0 " BYEMAN

~ since the area coverage per mission would be red.uced.

B program is cancelled, it is not clear at this time whether the 12-inch )

: pg g» Considerations

The 12-inch focal length stellar index camera is now being
designed for incorporation into the HEXAGON system to provide the
capability to produce large scale maps. However, a final decision to
incoxrporate this system in HEXAGON has not been made. ' If the HEXAGON

camera would be flown as a separate system or incorporated into the

' 'CORONA program. As an alternative, it would be possible to complete

S8 te five-shot program for the 12-inch camera for approximately
ﬁ However, it is understood that a program limited

ve launches may not provide the repotitive coverage which is

" desirable for target updating and coverage of the residual sreas which

, ments issue which woul_d’ need separate study.
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were cloud covered on the previous missions. This question is a require~

.
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Incorporating ‘the 12-.’mch ‘camera into the CORONA program would

‘require the use of the THORAD SR booster and a complete redesign. of the

CORONA payload section.  The THORAD SR uses the THORAD core and three

“137,000 pound thrust solid rookete in place of the present three 56,
- pound thrust solid rockets. -

N mapping camera into the CORONA program would require the use of Minuteman

Incorporating bot_h' a resolution improw'remnt and a 12-inch ,

80lid rockets as the zero stage booster. Each Minuteman rocket produces

'210,000 pounds -of thrust and would require active nozzle steering in order

R )

to_kegp-the booster stable. This additional complexity repreaente a

a ei@ificant relia.bility haza.rd

A -possible. a.lteme.te to using the '.['HORAD/Minuteman booster would

ﬁ be to change to the Titan IIIB. The use of the Titan IIIB for CORONA has

. .- been studied, but the preliminary investigation reveals a possible vibra-
“tion problem. Cost estimates for this alternative are therefore not .

included. as pe.rt of this study.
( Cost Estima.tes

'Based upon the above assumptions, the program costs are as

projected in TAB B. A comparison of the costs associated with the two

courses of action is itemized in TAB D. - It must be emphasized that

. HEXAGON termination costs and CORONA improvement costs are quick and
.~ rough estimates, without benefit of discussions with contractors, and :
- are subject to significant change. Also, the possible cost reductions .

associated with reducing the required number of successful GAMBIT
launches from six to four or five have not been taken into account.
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-, . We will shortly have available estimates of these reductions. However,
" ! such reductions would be strongly dependent on the extent to which USIB "

"' formance goal is achieved, would ®
"~ photography would be at oblique es ra

requirements for high resolution photography permittéd coverage of a
sufficient number of ta.rgets at HEXAGON resolution.

I considering resclutior reguirements, it is important to
distizgutsh Tetween momimal thacreticsl zalir (Zest) rescincion axd the
average resolution to be expected in collected photography. Foxr example, i
the theoretical nadir resolution of the specification per- .

however, since most ¢
r than at average
theoretical resolution. for a typical mission would be Both
these resolution figures would be further degraded by atmospheric,
weather, and other ogperational factors of a statistical nature. I have
asked the NRO Staff to prepare a technical paper defining and summarizing

_the relationships between the nominal nadir resolution and other resolu-

tion figures of operational significance for all NRP systems. This

- should help. in clarifying some of the issues which arise between state-

ments of collection requirmnte on the one hand md opmttml planning -

~on the other-
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I hppe‘that thé 1nformation provided ‘herein in response’ to your ,
request meets' NIRB needs. The NRO Staff ig prepared to provide further

details at your request..
o _1':':" R sincare*y,
. .--:‘ a......--' _... B S ‘ . ._‘ : A @J

A;exapder H. Flax
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(All costs are NRP internal rough estimates. No-v.contac,ts have
beén made with the con‘bractors.) , S .

" CORONA = FY 69 FY_T0 mn.*m*'ra mn |

u.'

R L i R ST I

Launches o T . 6 .‘6‘ 6 6 R

S el F‘umch E

Irprovenens the COROUA& Fesoliuticxn

!

]

Launches '- D O -.,8_"’_84

Y. ..» asc ’ ’

% . \* Incorpore.tion of the 12-inch Camera in the CORONA __gam : : . '

ot s

La.unches Lot 1 ' o

A Separate Program for the 12-inch Camera o

= -t '\,v-'-,n- . .
R e SRt T g T e e

[

L]

S Leunches | 1 e 2 R

. Combined CORONA Reeolution and 12-inch Camera Prggam

Launchee

ey AR Fenoonds

=
ey

GAMBI‘I‘

' Launéhes A
Costs
HEXAGON Fr6 FL6 rr'ro | L
Incurred and Ter- : B L
mination Costs - . _ o ‘ s
Effect on Other o o
TIII o Ly

- Total . |
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COMPARATIVE COSTS FOR ALTERNATIVE COURSES OF AC‘.l'ION e N

Case A:. Continue HEXAGON
69 Fl.L ....13:. .._1?. __12

mﬂ :
 GaMBIT |
CORONA
. Total -

" #¥FY 1970 through 1973 estimates are based on latest F_ive Year
Defense Program ﬁ.gurea a.nd are subJect “to change.

L]

Case B: Cancel HEXAGON |
FY 68 FL6 FLTO FTL FYT2 FYT3

]

B T

e

R TR S .

ST

Effect on 5

Titen III - " A
Programs j{ »

. !

GOVEIT -

CORONA o

Subtotal. i

" CORONA - g

- Improvement i“a

by

| ¥

 Separate 12- ol

inch Progranm ’/

: ‘ Total .
S ., HNRP mternal rough estimates. Cmtmctors have not been contsctod. .

HHFY 1970 through 1973 estim.teo are based. on latest FY DP and are
‘ subJect to change. )

HENRP intoml rough estixutu based on six J.mchu per year.
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