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DRAFT 412/Dr. McLucas/29 July 

MEMORANDUM FOR THE RECORD 

SUBJECT: Decision on EOI and FROG 

' The.ExCom is trying to draft a memorandum to send to 

the President requesting a decision on whether to proceed 

with EOI as expeditiously as possible or whether first to 

develop a FROG system and then do the EOI at a more leisurely 

pace. They are considering the c;,ptions of going EOI only, 

EOI with some delay with FROG filling the gap, and, cursorily, 

the option of delaying the EOI purposely by a couple of years, 

keepi.ng technology going and proceeding with FROG i1DJ11ediately. 

The advantage of the last alternative is that the development 

of FROG would be completed.before one takes on the d~velopment 

costs of the EOI. Somewhat the same effect could be achieved 

in one of the earlier options if an overal~~--~lceiling were 

placed on EOI and the associated data relay satellite. 
~ 

The assumption behind all of these options is that we need 

a near real time system rather badly and are prepared to spend 

a year to get it. It is further 

assumed that the differences between the options are based on 

some uncertainty as to just how urgently the President and the 

;_l ··tf~,-,:~ 
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principal users of such systems th:ink we ought to move ahead. 

All of the options would give us a near real time capability 

by 1976 at the latest. Several of them would provide near real 
I 

time either in '74 or '75 depending upon one's assessment of 

the likelihood of meeting the proposed schedules. I tbink 

that if one is convinced that we need the near real time systems, 

then the options which we have proposed are not all that bad. 

On the other hand, there are a m.nnber of people who reel that 

we have become. over-sold on what near real time systems will 

be able to do for us. A lot of the impetus for the near real 

time came about a year· ago when we we:i;e involved in the Sue,z 

business. We were asked how rapidly the Egyptians were building 

up their SAM defenses and it was a matter of days before we 

began to get any significant data that could be used to assess 

the actions of the Egyptians. The first coverage we obtained 

was U-2 coverage. This took about a week to begin to materialize. 

Later we got satellite coverage and we discovered that the~ 

sy~tems was providing coverage that could tell the extent of 

deployrnent but could not analyze it -with any degree of accuracy. 

We had to go to our highest resolution pictures, namely the 

GAMBIT photos, 

Even the U-2 pictures were not good enough to make 
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this distinction because they were taken with the airplane 

standing off considerably to one side of the area of. interest. 

Thus we got some £irsthat1d e~perience whicb indicated that 

pictures should be of roughly one foot quality to answer 

the questions I 

The Suez situation led us to examine a number of potential 
. ~.:J ~~ 

crisis situations in which the U.S. ·was seriously involved. 

Something like seven or so situations were examined, and it 

was decided that in all cases the near re-9:l tinle systems could 

be of use if they had a response time on the order of 12 hours. 

Systems which responded in, for example 24 hours, could lead 

to the use of two day old data in the various studies that would 

be going on in Washington, and it was felt that a two dayYdelay 

in some cases could cause decisions to be made without the 

necessary information. At the same time, I do not believe that 

any of the situations examined were such that we would actually 

have wanted to take action. Rather, it was a question of makit1.g 

decisions about the U.S. attitude that would be expressed to 

various parties, rather than decisions involving any military 

or diplomatic initiatives. 
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In many cases that one can think of, such,as the invasion 

of Czechoslovakia, overt evidence such as the location of troops 

~ not a direct clue to Soviet intentions~ because the tr.oops 

were already massed in an exercise situation. Only through 

COMINT or some such channel could one find out what the acttial 

intentions of the invasion forces might be. Typically, COMINT 

systems operate in a more nearly real time mode than do photo 

systems. Of course photo systems and COMINT systems operate 

in a symbiotic relationship. In any case I don't think we have 

definitely shown that having a near real time photo systems is 

going to make any dramatic change in the way the government 

decision process operate~. 

If one happens to be a skeptic on this point, then none 

of the options that are proposed by the ExCom would meet his 

desires. If one feels that the case is yet to be made, then 

he would like to see near real time systems tried out at as 

low a cost as possible to see what they'll actually do for us. 

Once such systems were oper~ting, the data would be made available 

as soon and as frequently as possible in certain crisis or 

near-crisis Situations. Over a period of a few years we would 

get a feel for what the systeins were accomplishing for us. 

We would also have the opportunity to modify such systems, and 
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to modify the way we handle the data they produce, to make 

the data m.ore useful. Eventually one could evolve toward 

an optimal system1Sut this is a conservative approach. It 

is based on the assumption that we are getting essentially all 

the dat~~we need now, that the current systems, GAMBIT and 

HEXAGON, can easily be program111ed to be up in the air all of 

the time, 365 days a year, at essentially the annual cost we 

are now experiencing. If one looks at the overall·budget 

situation that faces the country and the Department of Defense, 

and takes i,nto account that we have not proved the case for near 

real time, then it seems reasonable that he woul4 conclude that 

the thing to do is to go the least costly route. This would 

involve developing the FROG system, not on a crash basis but 

within the 30-36 month schedule. Such a schedule would permit 

the early introduction of FROG. It would provide us with near 

real time information and would reduce the costs 0£ current 

GAMBIT operations so that the net add-on to photo systems costs 

would be held to a minimum. It is quite likely that FROG could 

be operated in the future for the same price as tbe current 

GAMBIT so t;:hat it might very well be that the only outlay which 

had been made above what we are now spen4ing would be of the 

order of $200M,.tbe one-time development cost of FROG. It 

.~ • ~- So :'•,, : -~,. ~,.~ .. -;;=:} 
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seems to me that at least one of the Presidnet's advisors 

ought to be asking him to consider t;:h:i,.s 1';ind of approach. 

The options that are now being looked at by the EX:Com all 

include eventually going to EOI, which is a 
~-------

proposit:i..on. While I think there is very little doubt that 

the system can be built and that it will operate more or less 

as advertised, there is considerable doubt in my mind as to 

whether the configuration that we have chosen is the optimum. 

One will not know until after he has flown it for some time 

whether it is the optimum. Neither will one know exactly how 

much money we are commiting ourselves to when we go for the EQI. 

lt is a fairiy complicated device, and all devices of similar 

compleJ,t:ity in the past have turned out to cost a great deal IllQt'e, 

sometimes several times as much, as tbe original estimate. 

I t:hink'we have made considerable·headway in the last couple of 

years in fi-rst demonstrating that the EOI system will probably 

YX>rk and second,.in modifying the system configuration to the 

point where it (a) stands a goocl chance of replacing GAMBIT, 

(b) stands a good chance of providing a greatly increased area 

coverage, and (c) has good growth potential 

These are all to the good. There's a question in 

my mind as to whether further delay would be fruitful in causing 
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the system to evolve further. Nonetheless there is no doubt 

in my mind that as we begin to use the system we will.find ways 

in which it could Qe improved. It is just impossible to imagine 

all the sitt1~tions which will face us in the future and how we 

might want to respond. A great deal of learning takes place 

as one begins to use such systems. We had a good example last 

year over the Suez when the stated requirements of USl:8 did not 

even call for targeting the Mid-East in preference to the 

Russian missile sites when we had satellites on orbit. It is 

hard for me to believe that this was a very urgent requirement 

if we weren't even willing to divel:'t a smal,l fraction of our 

coverage from the missile fields. And yet this was one of 

the situations which has led to the need for the near real tiIDe 

system. 

John L. McLucas 

~//; !!.- t ii-: 
,- !~,,-, J.1~-1 .11-:J-.- .'-<-> W.""' 

• ,,1 ,-

• 
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SECOND DRAFT MEMORANDUM TO THE PRESIDENT 

ON READOUT SATELLITES 

tU.'ti,OLE VIA :_-.. ___ i 

BYEMAN 
C"NTAOI. SY5TEM 

This memorandum presents an iss.ue for decision concern­

ing our plans for,_acquiring a photographic satellite system 

Two systems are 

under consideration involving differences in dates of initial. 

availab:j..lity, overall capabilities, and levels of imillediate 

and future costs. 

Tlle Issue 

As you know, the National Reconnaissance Program is 

supervised by an Executive Coiiiiilittee consisting of Mr:-Packard, 

Mr. Heims, and Dr. David. For a number of years the Committee, 

apd the intelligence community in. general, has recognized that 

a major deficiency existing in our photographic satellite 

systems is their inability to return pictures quickly in time 

of crisis. Therefore, we have been alert to new technologi­

cal developments which might allow us to fill this gap in our 

program. A little over two years ago, it became apparent 
,-· ' 

that progress in the technology of solid state sensors.pre-

serited us with a feasible opportunity. ~s a result, we 

started a deliberate, well-funded technology program to build 

the Electro-:-Optical Imaging (EO:O readout satellite that 

Dr. Land recently disctlssed with ybQ. 

CONTROL NO. _____ _ 

BYEMAN 
EX,CLUDED FROM AUTOMATIC REGRAD.ING 

COPY ___ OF ___ COPIES 

PAGE ___ . OF...,.. __ PAGU 
CONTROi,. SYSTEM 

Approved for Release: 2021/04/08 C05093199 



Approved for Release: 2021/04/08 C05093199 

.:JOP SECREr BYEMAN 

This system can send good quality pictures 

as they are being takep with very little delay 

although- it may take 

~ONTROL SYSTEM 

It will enhance the overa~l capability of 

our photographic reconnaissance program. As is true of all 

photographic satellites, it cannot see through clouds nor see 

at night 

It must, therefore, be kept in mind that any photo-
~----~ 

graphic system, even if it performs up to the most optimistic 

projections, will give us only limited photographic coverage 

of many areas. For example, the probability of seeing a given 

ground point in North Korea at noon during July is twepty percent 

because of cloud cover. Repetitive sampling improves the 

probability of success. 

The EOI system uses a very large telescope and fixed 

arrays of light s~nsitive solid state elements to measure 

ligbt intensity of a ground scene. The picture is sent through 

a sophisticated relay satellite to a complex data processing 

system which will provide a picture in Washington within a 

af~er it is observed by the satellite. W~ have 

invested over in research on the technology and the 

components, but a substantial development effort will be 

required to make the complete system available. The most 

optimistic estimate is that tl:le system could be in operation 
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before 1975. We do not believe this is realistic and recom­

mend we not count on having an EOI before 1976 at the earliest. 

ln .preparing the budget for 1972, we were requested to 

investigate the possibility of having a near-real-time readout 

system as early as possible to cover crisis situations that 

might arise before the EOI was ready. After examining a 

number of alterpatives, we conclu'cled that the best way to 
I • 

have a readout system at the earliest date was with the Film 

Readout GAMBIT (FROG). This system would·use components, of 

the present G,MiBIT satellite. The system would record the 

ground scene on film, develop the film in the satellite, scan 

the film with a lase.r beam, and send this picture informat:i,,Qn 

by electrical data link to an Air Force New Hampshire ground 
\_ 

station twice a day when the sa.telli te passes overhead_. 

Pictures would be available to us in Washington 12 to 24 hours 

after they were taken by the satellite. 
r: 

The FY 1972 budget decision by the ExCom. was to develop 

the FROG on an urgent schedule to be available in 1974 and 

co_ntinue the EOI development so it would- be available by 1976 

or shortly thereafter. Th.is recognized that tne EOI was 

potentially a better system but that there was a big engineer­

ing and development job yet to be done. This decision recog­

nized that the FROG involved less uncertainty and clearly 

could be made available sooner. It als6 recognized that 12 

to,24 hours for picture availability was probably adequate for 

most crisis situations. 
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Events that have occ-urred since we made this decision 

now make it clear that this plan which involved the initiai 

development and operation of FROG followed in a couple of 

year§ by the EOI would have sucb budgetary impact over the 

next five years or more tha.t it seems unwise to pursue this 

course: 

Senator Ellender has told us that he would 

not agree to a budget which includes· both these 

prograJlls and that we should choose between them • 

. His letter is enclosed· a.s Attachment 1. 

Even without this specific problem, it ha.s 

become clear that we are going to have to plan 

for a reduction in the overall level of the 

FY 1972 intelligence budget and we nave a number 

of higll priority programs that IllllSt continue. 

Even if we survive the FY 1972 budgetary 

problems, inev,itable budget pressures in FY 73 

and beyond would make it diffiG-ult to justify 

carrying two costly programs. 

C.ONTAOL SYSTEM 

We, therefore, now believe it may be impracticable to 

comteinplate building both these systems. However, since any 

other plan may delay to, 1976 or later a reaciout capability, 

we request your decision as to which course of action we 

.~hould follow. 
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Alt~rnative Courses of Action 

We believe there are four alternatives for you to consider. 

(The costs of our photographic reconnaissance programs through 

1980 for each of these alternatives are shown in Attachment 2.) 

Opt:icm 1; Procure FROG now for launch in early 

1974 and in December 1971 procure EOI for, launch in 

1976. This is the option in the FY 1972 budget now 

before Congress. 

Option 2: Procure FROG now for launch in 

early 1974; delay EOI for t•o years so that tbe 

first EOI would be launched in 1978. · 

Option 3: Procure EOI only for launch in 

1976. This is a modification of the program 

whicb we had been pursuing for the past two 

years and have presented in previous budget 

submissions. 

· Option 4: Attempt to procure EOI only 

before 1976 by undertaking a crash program. 

This is the recommendation of Dr. Land's panel. 

Furtller discussion of these options is provided below. Before 

elaborating, the following additional points are significant: 

1. Some members of the intelligence commu-

nity feel that procurement of FROG will either 

delay for a long period or completely prevent 

further work on the EOI satellite because of 
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budgetary and other factors. therefore, they feel 

that Option 2 is not reaJ,.ist:i.c. Other memb~rs of 

the.community, however, feel that a,properly 

phased procurement cycle can provide the EOI satel­

lite late in the 1970s with the FROG operational in 

the meantime. 

2. The addition of either EOI or FROG to 

our satellite 'photogr~phic capability will enable 

a reduction in our need for our present photographic 

satellites. This will to some degree compensate 

for the increased cost of these new satellites. 

BYEMAN 
CONTROL SYSTEM 

Option 1: Start Film Readout GAMBIT system procurement 

now with February l974 J:OC; start Electro-Optical Imaging· 

system procurernent :in December 1971 with June 1976 IOC. 

(This is the FY 1972 budget request.) 

Tl:lis option would make available through the Film Read­

out GAMBIT system the readout and crisis capability on an 

interim basis 'in February 1974 ~nd until inc~ption of the 

Electro-Optical Imaging system capability in June 1976 or 

later. The Film Readout GAMBIT system development cost is 

estimated to be $187M and annual estimated costs are $100M 

per year based on two-plus launches per year at $41M each.· 

The estimated de~elopment cost of the Electro-Optical Imaging 

system, the relay satellites, and the ground station in this 
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option is and the estimated annual operating cost is 

per year ~it~ greater than CJbased on ~----~ 

LJexpected vehicle li.fe. 

~-~ 

This option will give 1.:1.$ the earliest possible readout 

and crisis capability and provides for the potentially more 

responsive and productive Electro-Optical Imagipg system 

capabilities on a reasonab).e schedule. The option presents 

difficulties, however, as it requires major resource alloca­

tions in :FY 1973 and FY 1974 and elevates the NRP budget level 

to or a.bov~~---~. [from :FY 1973 onward. Moreover, tbe optj.OI1 

is explicitly contrary to Congressional advice and would 

require strong defense. 

Option. 2 :... Start Film Readout GAMBIT systein procl.:I._K~m~Ili: 

now with February 1974 IOC; pos~pone Electro-Optical Imaging 

system proc'llreI!l.~:nt decision untii December 1973 and c_arry_ 

out further technology develQpment __ a9, int~rim ~ 

This option would make available through the Fi],.IIl Read­

out GAMBIT system the readout and crisis capability in 

February 1974 and would deiay the potentially Ji!ore responsive 

-Electro-Optical Imaging- system until about 1978. The esti­

mated development cost ~n this option of the Film Readout 

GAMBIT system and its ground station :is $187M and the esti­

matec:i annual operating cost is about $100M, the same as 

Option 1. The estimated deve:I.opment cost of the Electro­

Optical Imaging system, its relay satellites, __ and ground 
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station is I land the estimated annual operating cost is 

c=J based on ~I _____ ~I per year. These costs are somewhat 

greater. than those in Optiori 1 because of the longer develop­

ment time and a larger allowance for inflation. 

the readout and crisis capability but it applies budgetary 

restraints to the NRP, especially during FY 1973 and 1974. 

In addition, the option is apparently responsive to Congressional 

' 
advice to choose one of the two systems this year but there 

might be a problem in obtaining funding later (see Attachment 2). 

The option has the ·disadvantage of postponing for an extended 

period an attempt to attain the inherently great potential 

of the Electro~optical Imaging §ystem with an IOC no earlier 

than 1978. 

Option 3: Start Electro-Optical Imaging system procure-

·ment in December 1971 with level funding hy fiscal year and 

with IOC apout Jµ_n(; J,.976; term;inat~. Fi.l.m Reado_µt GAMBIT 

system design actiVi ties. (This resembles our previous budget 

requests.) 

This option pursues Electro-Optical Imaging system pro­

cqre:ment alone on a recommended level of funding not to 

.exceed per year until system IOC. With such a funding 

HANO!.£ VIA 

disciP,line it appears that an IOC could be expected no. earlier 

than mid..,.1976. The estimated development cost of the Electro­

Optical Imaging system, relay satellites, and ground station 
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in this opt_ion is C and the estimate<i annual opera ting 

cost iS C based on~----~ per yea.r. These costs are 

different from Option 1 because of differing constraints. 

This option has utility if there is not an urgent need 

for this improved readout and crisis capability. The option 

applies fiscal restra;tnts to the NRP budget, keeping budget 

levels at or below in FY 1973 and FY 1974 and allowing 

' for an orderly development schedule. In addition, the option 

responds to Congressional advice concerning the choice of one 

of the two systems, offered. 

Option 4: Start Electro".'"Optical II11aging system procure-

:ment in Decem.ber 1~71 in an accelerated prog:rfl:m with possiple 

December 1974 IOC; termi:11.ate Fi.lJ!i Readout GAMBIT system design 

activities. (This is the Land Panel recommendation.) 

This option corresponds to al) urgent effort to attain 

the Electro-Optical Imaging sys_tem capability at the earliest 

practical date but has significant risk of schedule slippage 

and cost overrun. The estimated development cost of.the 

Electro-Optical Imaging system, its relay satellites, and 

ground station is assuming the development can in fact 

be done in a shorter period, and the estimflted annual operating 

cost is based on per year, the same as Option 3. 

This option is simply Option 3 accelerated to the earliest 

possible date. The opt:LoIJ has difficulties in that it has 
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significant possibility of cost overruns and schedule 

slippages. It could be vulnerable to subsequent Congressional 

a.ct:.j.on and require strong defense because it requires weli. 

over in each of FY 1973 anci F¥ 1974. 

Recommendation 

Tlle Nn:P Executive Committee agrees that the U.S. should 

move toward acquiring t]J.e EOI system at some levei. of func:lin~. 

EOI is in fact the intelligence imaging system of the future. 

l t has almost open-ended possibilities for growt,h both in 

image quality and in image processing. The Committee dis­

agrees on the urgency and its assoc1.ated risk and ·on the 

price worth paying in attaining this capability. We-are, 

therefore, presenting this issue to you for your decis'ion. 

The ExCom recommends Option 3 because it cievelops the 

best capability current technology can offer on a reasonable 

schedule.while,relying on our presently operating satell:ites. 

If you belie.ve there is an urgent need for this capability 

at an earlier date, we recommend Option 

Attachments 
1~ Ellender Letter 

. 2. Cost Data 

Davtd Packard 
Chairman 
:tmP Executive Committee 
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I prefer Option 1 -----
Option 2 ----
Option 3 ----
Optiori 4 ------

The President of the United St.ates Date 

, 
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