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SUBJECT: MBFR/SALT Stucly (HEXAGON) 

PVRPO$E 

1. This paper presents the results of a study performed to 
assess the capability of the HEXAGON system agaip.st the MBFR and 
SALT requirements in t~e FY 1973 and beyond time era. 

METHODS & ASSUMPTIONS 

2. The launch schedule assumed vias October-:January-April 
for FY 1973 and A~gust-DeceInJ:>e:t-March for FY 1974 and beyop.d. 
Each mission was assumed to be 60 days in length with no failure.' ,­
Although the October 1972 launch is scheduled for only 45 days, this 
was unaccounted for in the method used to perform the study. 

3 •. The HEXAGON Multiple Mission Plailner(HMMP) was used 
to generate the basic film versus return data for each requirement, 
taking into account the weather forecasting skill assumed to be rea­
sonable during the given time intervals. The standing HEXAGON re­
quitements were modeled in HMMP with the acldition of the SALT / 
MBFR requirements. The definition of these areas is presented in 
Table Bl. 

4. The conditions assumed at the start of each mission were 
. that the quarterUes and semi-ap.p.uCil$ were entirely due and the 
annual search areas had a 40% status. It was further assumed that 
(1) of the 208,000 feet film load, 198,000 feet was available for in.,. 
telligence and mapping and chCl.:ttii.lg, and (2) that 10% of the 198,000 
feet would be utilized for special requirements and mapping and 
charting. Consequently, the usable film. was estctblished at approxi.,. 
mat ely 178,000 feet. It should be noted that about 25% (vice iO% is 
thought of as a normal allotment for M & C and Special Requirements. 

5. Each mission was studied in three ways: 

(a) Case A 450 /60 0 Normal - A plus or minus 45 0 

Qhliquity limit was imposed on all quarterlies while attempting to 
mCi:intain the 85 ... 80 ... 75 aCCOniplishrnent levels on quarterly, semi­
anIlUal and annual requirements, respectively. 
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(b) Case B 450 160
0 

Adjusted - A plus or minus 45 0 

obliquity limit was imposed on all quarterlies while attempting to 
maintain the 85-80 -75 accomplishment levels on quarterly, semi­
annual and annual requirements, respectively, except for the 
MBFRlsALT which were driven to 90% accomplishment when 
possible. 

(c) Case C 60 0 
.:. No obliquity limits on coverage; i. e., 

plus or minus 60°, while attempting to meet or better the 85-80 -75 
accomplishment level on quarterlies, semi -annual and annual re­
quirements' respectively. 

6. Additionally, where reasonable the accomplishment levels 
on the annual search areas were .reduced an additional 5% in order 
to determine the approximate amounts of film which might be made 
ava,ilable if more film wa,s desired for special requirements and 
mapping and charting. Obviously, each mission varied in its 
ability to meet the requirement. When this occurred, trades were 
made to adjust the total film expenditure by manipulating the actual 
accomplishment levels. A hierarchy for those adjustments was es­
tablished and maintained throughout the study. The adjustment 
philosophy was as follows: 

(a) The initial adjusti:neIJ.ts were made to annual search 
areas. Within the annual areas, adjustments were made l:>ased upon 
reasonable changes in efficiency. 

(b) If the desired film utilization was not achieved from 
the above, then semi-annual areas were adjusted. Again, as with 
the annuals, the adjustments were made on the basis of efficiency. 

These adjustments were made on a mission-to-mission basis 
and in some instances a case-to-case basis. It should also be noted 
that removing the plus or mlnus 45 0 obliquity limit, thereby increas­
lng accesses, in effect increases the usable film supply. This then 
allowed a hi'gher accomplishment on not only the quarterlies, but 
other requirements as wen. 
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FACTORS AFFECTING ACCURACY OF RESULTS 

7. The overall mission results and the yearly results are 
believed to be representative. The specific figures ona given re­
quirement on a given mission are subject to some inaccuracy due 
to the following considerations. 

8. The HMMP program. does hot model the requirements in 
as much detail as the operation~l software. It does not, for ex­
ample, recognize so-called bonus photogrctphy (for example, the 
coverage of an adjacent semi-annual requirement area that may 
result from photographing a cluster). 

9. HMMP utilizes climatology, a statistical representation 
on a month-to .... month basis of a nipe year mean of c;,ctual weather 
data. Further, in this study it was assumed that a single month's 
weather,' as represented by the climatology data prevailed over the 
whole two month mission period. 

R,:g:s UJ-. T S 

10. The results are presented in Appendix Bl which is 
divided by fiscal year, by mission within the year and by mission 
specific case. The detailed study results are prese~ted in Figures 
1 and 2 of Appendix Bl. 
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CURRENT 
HEXAGON 

- VR3 

- UR6 
- UR12 

CH3 
- CH6 
.;. CH12 
- EE3 

TABLE B1 

REQUIREMENT MODEL 

STUDY MODtL 

_ SALT Clusters 

(302 324 326 328 333 .343.345 347 348 
360 373 376 382 383 384 388 389 390 
391 396 399 400 408 413 421 422 426 
427 428 437 439 441 442) 

- MBFR Adjacent Zone Clusters 

(310 312 346 350 355 369. 372 374 411 
443) 

- Remaining. UR 3 

- UR6 
- UR12 
- CH3 
- CH6 
- CH12 
- MBFR - Reduction Zone Cluster 

~ __ --I 
... Remaining EE;6 

- EE12 - EE12 
MOG6 - MOG6 

.;. MOG12 - MOG12 
- NK3 - NK3 & 6):< 

- NK6 

- NV3 - NV3 & 6* 
- NV6 

- ME3 - ME3 & 6* 
- ME6 

. , 

*These requirements were treated as quarterlies. 
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APPENDIX Bl 

FY 1973 SCHEDULE 

January 

A. 45 0 /60 0 Norrn.al 

1. All requirern.ents can be rn.et at standing requirern.ent 
levels except: 

Annual Russia - 65% accorn.plishment level 
(Primarily due to sunline) 

Annua,l Cl:l.ina- 71% 

Annual East Europe - 74% . 

2. 10,000 feet of filrn. can bern.ade available by lowering 
all annual requirern.ent levels to 70%. 

3. 23,000 feet of filrn. rese.rved for M & C and Specials. 

B. 45/600 Adjusted 

1. SALT, MBFR Quarterlies'LI _____________ ~ 
and Middle East Areas can be achieved at 90% byreducijlg Annual 
Mongolia accorn.plish,tnent level to 73%. 

2. All other requirement satisfactions unchanged from 
45 0 /60

0 
Normal case. 

3. 10,000 feet can be rn.ade available by lowering all 
annual requirement levels to 70%. . 

4. 20,500 reserved for M & C and Specials. 

1. All quarterly requirement areas can be achieved at 
90% ac<:,omplishment level. 

(b)( 1 ) 
(b)(3) 
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2. All others can be met at standing level except for 
Annual China and Annual Russia for reasons indicated in the 
00' 

45 /60 Normal case. 

April 

A. o 0 45 /60' Normal 

1. All requirements can be met at standin,g requirement 
levels except: 

Quarterly China - 77% accomplishment level due to 
difficulty (weather) and relatively low access frequency 

Annual Russia., 69% accomplishment level due to 
difficulty 

Annual China -68%due to difficulty 

Annual East Europe & Annual Mongolia (72% and 70%, 
respecitvely) • 

( 

2. Only 600 feet can be made available by lowering annual 
requirement levels to 70%. 

3. 18,000 feet reserved for M &: C and Specials. 

o 0 
B. 45 /60 Adjusted 

1. SALT and MBFR quarterlies can be achieved at 90% 
accomplishment level by reducing annual Mongolia accomplishment 
level to 69%. 

2. Remaining requirements can be achieved as indicated 
o ' 

for the 450 /60 Normal case. 

3. 600 feet save by reducing annual requirement level 
to 70%. 

4. 18,000 feet rederved for M &: C and Specials. 

HANDLE VIA 

BYEMAN·TALENT·KEYHOLE 
CONTROL. SYSTEMS JOINTLY 

TOP SECRET 
EXCLUDED FROM AUTOMATI,t'REG'RADi~,G 

DOD DIRECTIVE 5200.10 ODE,S NOT APPLY 

CONTROL NoBYE -12609 -72 
COpy_---,-_· OF ___ COPIES 

PAGE ,6 ' OF 16.. PAGE,S 

:'--U---,rID---------:---:-r--""I!jJr-----.u-------,.---....,.-.-------------.,----

Approved for Release: 2019/01/21 C05100875 



HANOL.E VIA Approved for Release: 2019/01/21 C05100875 
,- I tlr ~tliRt I '-'" BYEMAN·T.ALENT·KE'IHOLr ' 
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April 

C. 60° 

1. Requirements can be met as indicated for preceding 
case except: 

to 70%. 

Semi-Annual MBFR can be achieved at 90% accom­
plishment level 

Quarterly China can be achieved at 85% accomplish­
ment level 

Annual Rus sia can be achieved at 70% accomplishment 
level 

2. 600 feet saved by reducing annual requirement level 

3. 18,000 feet reserved for M & C and Specials. 
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October' 

A. 450 /60 0 Norm.al 

1. All requirements can be met at standing requirement 
levels e:xcept: 

Quarterly China - 75% 

Semi-Annual Russia - 79% 

Annual Russia - 66% (Partially due to sunline) 

Annual China - 65% 

Annual Mongolia - 73% 

2. 4300 feet c~n be save by :t:"eduqing annual requirement 
level to 70%. 

3. 23,000 feet reserved for M &: C and Specials. 

1. SALT and MBFR Quarterlies caIl be achieved at 90% 
. accomplishment level. 

2. All others can be met at accomplishment level 
specified for the 45 0 /60 0 Normal case except: 

Annual Russia - 65Ofo 

Annual East Europe - 71% 

Annual Mongolia - 69% 

3. Since only one area can be achieved abo~e 70% accom­
plishment level (71) an insignificant amount of film can be gained by 
reducing the annual requirement level to 70%. 

4. 23,000 feet reserved for M &: C and Specials. 
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October 

1. Accomplishment same as for 45°/60° Adjusted except: 

SA/MBFR - increased to 90% 

Quarterly China - increased to 85% 

sl A China - decreased to 78% 

Annual USSR & China - 66% 

Annual E. Europe - 75% 

Annual Mongolia - 73% 
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FY 1974 (AND BEY:9NP) SCHEDULE (See Figure 2) 

March 

A. 450 /60 0 Normal 

1. All requirements can be met at . standing requirements 
levels except: 

Annual USSR - 72% Accomp1.i.shment Lev~l 

Annual China - 70% Accomplishment Level 

Annual East Europe - 73% Accomplishment Level 

2. Approximately 30,000 feet can be made available by 
red';lcing annual requirement level to 700/0. 

3. 21,500 feet reserved for M & C and Specials. 

1. SALT and MBFR quarterlies can be achieved at 90% 
accomplishment level. 

2. Other accomplishmellt levels are unchanged from the 
450 /60 0 Normal case except: 

Ap,nual USSR - 71% 

An:n.ual Mongolia - 70% 

3. App~oximately 20,000 feet can be made available by 
reducing annual require:r::neil.t levels to 70%. 

4. 21,500 feet reserved for M & C and Specials. 

HANDLE VI A CONTROL NoB YE-12609 -72 
BYEMAN·TALENT·KEYIIOLE Tgp SECREJ 

EXCLUDED "FR.D.M ~.UTO~MA-r:1C R~G.I~ADING 
DOD DIRECTiVE S200.10 DOES NOT APPLY 

COPY ___ OF ___ COPIES· 

PA.G£ 10 OF 16. d PAGES 
CONTROL. SYSTEMS JOINTLY 

m I i "1ft 

Approved for Release: 2019/01/21 C05100875 



Approved for Release: 2019/01/21 C05100875 

. TOP SECRET 
HANDI.£ VIA i 

BYEMAN· TALENT· KEYHOLE 
CONTROL SYSTEMS JOINTLY 

March 

1. All quarterly and semi-annual requirements cail be 
a.chieved at 90% accomplishment level~ 

2. Remaining requirements can be achieved at standing 
requirement levels except: 

Annual USSR - 72% 

Annual China - 70% 

Annual East Europe - 73% 

Annual Mongolia - 70% l; 

3. 27,500 feet can be made avaiiable by reducing annual 
requirement level to 70%. 

4. 21,500 feet reserved for M& C and Specials. 
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HA!~'CL£ VI~ 

,,- TOP SECRET BYEMAN·TALENT·KEYHOLE 
CONTRO"L SySTEMS JOINTLY 

August 

A. 450 /60 0 NorInal 
. - . . 

1. Only five requirement areas can be achieved at 
standing requireInent levels. 

Adjacent Zone MBFR - 85% 

USSR quarterlies - 85% 

sl A East Europe - 80% 

Middle East 3 &: 6 - 85% 

sl A Mongolia .,. 80% 

2. ReInaining requireInents can be achieved as indicated 
in Figure 2. 

3. Since none of the annual requirement areas can be 
achieved above 70%, ,no film can be made available by r,educing the 
requirement level for annuals. 

4. 21,000 feet reserved for M &: C and Specials. 

B. 
o 0 . 

45 /60 Adjusted 

1. Accomplishment level for SALT t(irgets can be increased 
to 82% by reducing S/A USSR accomplishment level to 73%. 

2. Remaining requirements can be achieved at levels indi­
cated for the 45 0 /60 0 

Normal case. 

3. No filIn can be made available by req.ucing annual 
requirement level to 70%. 

4. 21,000 feet reserved for M &: C and Specials. 
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HAND.L.E. VIA 

:'--- TOP SECRET --, BYEMAN TAL£NT KEYHOLE 

Au,gust 

l~ Accomplish:ment levels for all requirement areas are 
unchanged except the following can be adjusted upwards: 

SALT - 85% 

Red. Zone MBFR Qua"rterli~s - 80% 

Red. Zone MBFR sl A - 80% 

China quarterlies - 78% 

Semi-Annual China - 77% 

Semi-Annual USSR - 72% 

2. No film can be made available by reducing ani:liJ.al 
requirement level to 70%~ 

3. 21,000 feet reserved for M & C and Specials. 
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Approved for Release: 2019/01/21 C05100875 H~~DI.E VI'A I 
TOP SEGRET ,-> BYEMAN-TALENT·KEYHOLE 

CONTROL. SYSTEMS JOINTLY 

Decetnber 

A. 450 /60
0 

Nortnal 

1. All requiretnents can be tnet at standing requiretnent 
levels except: 

Annual USSR - 51% (Primarily due to ~unliIie) 

Aililual China- - 730/0 

2. 20,000 feet can be tnade available by reducing annual 
requiretnent-level to 70%. 

3. 22,500 feet reserved for M & C and Specials. 

B. 45 0 /60 0 Adjusted 

1. Nearly all accotnplishtnent levels can be increased 
. by slightly decreasing accornplishtnent levels for annual USSR and 
China. (See Figure 2). 

2. Approxitnately 10,000 feet can be tnade Civailable by 
reducing aIln'llal requiretnent level to 70%. 

3. 22, 500 feet reserved for M & C and Specials. 

1. All requiretnent areas can be achieved at or above­
standing requiretnent levels except Annual USSR - 49% (sunliIle). 

2. 28,500 feet can be tnade. available by reduei:l1.g annual 
requiretnent level to 70%. . 

3. 22,500 feet reserved for M & C and Specials. 
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FY 73 SCHEDULE' 

JANUARY APRIL." OC'l'hRF.l 

~ 45° L~L4;5~L.60~ . __ 61lo __ A5~.L6f}~ 45°16QP ~- 60° . :45~~ ..4~6.~ _60~._. 
'1Norma 1 ~dJus ted ____ . ___ .. _ NormaJ_ AdjusterL _______ Nor.maJ __ . Adj.us.ttll'i 

85 '90t 90 85 90 t . 90 '. 85:· : gOt 90 
85 90t 90 85 90 t 90 . 85 90t 90 
85 "·90t 90 85 90 t 90 85 90t 90 

I 80 80 9G t 80 80 90t , 80 80 90 t . 
85 85 90t 85 85 85 85 85 85 
85 85 90 t 77 77 85t 7~ 75 85 t 
80 80 80 80 80 80 79 79 79 
80 80 , 80 80 80 80 80 80 78'" 
65 65 65. 69 69 70t ,66 65+ 66 t 
71 71 71 68 68 68 65 6'5 66 t 
80 80 80 80 80 80 I 80 80 80 
74 74 75 t 72 72 72 75 71+ 75t 
85 90t 90 85 85 85 

, 
85 8'5 85 

85 gOt 90 85 85 85 .85 85 8$ 
85 .90t 90· 85 85 85 85 85 85 
80 80 80 80 80 80 80 80 80 
75 73+ 7'5 70 69 -} 70 73 69-t- 73 t 

175,000 177,500 177 ,500 180,000 180,000 180,000 175,000 175,000 175,000 . . 
10,000 10,000 10,200 600: 600 600 4,300 ; :1.00 2,060 

23/,000 20,500 20,500 18,000', 18,000 18,000' 23,000 , ·23,000 23,000 
, -...... 

FIGURE 1 

* ANNUf\L SATISFACTIONS EXPRESSE:D 
IN ACCOt·1PL rSHr~HIT 'L. EVEL, NOT 
R'E1um~:. PRE-M'ISSION, STATUS 'FOR 
ANNUAilS ,\oJ/\S 4'0,%. 

NOTE: ARROHS (t&.j. ) . INDICATE t48ERE 
TRADES ,t-IERE rMDE IN ADJUSTING 
FROt1 45° /60 0 NORI1ALCASE. 
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FY 74 (AND BEYOND) SCHEDULE 

MARCH AUGUST . ~; 

1...45~0~(1~Oj~Qo J .. J.D_0 
- 4.5.~l6.Q~_ A.5..<:,LfiO_o 

-. ------. -._ .. i NORr\1AL~ADJUSTE . -------_ .. _110RHAL I1;DJUSIffi._ 
SALT I 85 901' I 90 B1 821" 
MBFR-RZ3 I 85 . 90t I 90 73 73 
MBFR":AZ3 85 901' I 90 85 85 
t1BFR-RZ6 80 80 i 90t 73 73 
UR3 85 85 9'Ot 
CH3 85 85 90 t 
UR6 L.~ .' 80 80 80 
CH6 80 80 80 
,UR12 72 71-r 72 
CH12 70 70' 70 
EE6 80 80 80 
Efl2 . 73 73 73 
NK3 & 6 85 85 90 t 
NVN3 &6 85 85 90t 
~1E3 & 6 - 85 85 90 t ,! 

r'1G6 80 80 80 
~iG12 75 70-r 70 

TOTAL FILM ' 176,500, 176,500. • 176,500 
FILh GI\INED ~/ITH i 

30,0001 20,000: : JI.NNUAL (iI' • 70 ! 27,500 
FIUt Rf::/\I iUNG FOR t 

.' 

OTHER PURPOSES 21,500 21,SC)o 21 ,500 
i 
! 

* AW1UAL SJI.TISFACT TONS EXPRESSEiQ 
IN: ACCOt1PL ISmr~lnlT LEVEL, NOT RETURN. 
PRE-r:i,ISSION STATUS FOR ANNU\I\LS, HAS 40%. 

85 85 
67 67 
74 73 -r 
69 69 
66 , 66 
61 61 
80 80 
70 70 
75 75 
70 70 
85 85 
80 80 
62 62 

177,000 177 ,000 

---'---- ----.---

21,'(:)00 21,00f}· 

.., 

FIGURE 2 

., 
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-' A5::/ no::..I45::jiiri~J_~~---600 

'. fA.1 TO . N.Qm1AL_ .. D..J11SI . 
85t 

,! 

85 90t Slt 
80t . 85 90t 90 
85 85 90t 90 
8Ot. 80 85t 85 
85. 85 90t 90 
78t 85 90t 90 
77t 80 87t 87 
72t 80 . 85t 88t 
66 51 49-t: 49 
61. 73 7H 75t 
80 80 86t' 86. 
70 75 75 75 
75 85 89t 89 
70 85 90t 90 
85 85 . 91+ 91 
80 80 90t 90 
62 75 7'5 75 

177 ,000 
I . 

175,500 I :].75,500 I175, 500 

------- 20,000·. 9,600 28,500 
! 

I • 

21,000' 22,500 -22,500 22,500 
j ij: ! ., 

NOTE: ARR:o\~S( t& +) nlD.ICATt~h.j.£-R 
TRADES WERE "lADE IN ADJUJST IN 
fRm~; 4'5 0 /60 0 NORf·1AL CASE.. 
Page 16 of :t6 Pages 

B YE ~12.60i9 ~ 72 



" 
f 
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,-'. TOP SECRET:;, BYEMAN-TALfNT-KE'/HOLE 
C::0N"TROL SYSTEMS JOINTL~ 

Ptf:f{POSE 

\ 

1. The results of the GAMBIT and HEXAGON simulations are 
" pJ;e~enteg'graphical1y in this sectiQ~ to show point target surveillance 
, ,.prob~bilities that can be anticipated utili~~I:lg the coverage f:r6J:n bot4 

&ystems.' The results are combined to produce target age probability 
plots for each year. The period depicted is FY 197"3 through FY 1975. 

RESUI..:TS 

, 2. "An assumption is made that the HEXAGON coverage accom-
. p1ishment level equates to percent point target coverage attainable. 

3. The results in Figure C1 (MBFR Sta:q.dard P:doritie,s) show 
the target age probabilities of MBFR point target surveillance main­
taining today's priority structure. The HEXAGON MBFR accomplish­
ment levels used were for the reduction zone clusters. 

) 

. 4. The results in Figure G2 (MBFR Maximum Priority) are 
based on increasing the MBFR targets to the highest priority for 
GAMBIT and increasing the accomplishment level of the MBFR 
req&irements ih the HEXAGON simulations. 

5. The SALT Standard Priorities point target age probabilities 
sho\viJ. in Figure C3 are the result of combining the GAMBIT and 
HEXAGON simulations which maintained today's priorities structute 
for those targets identified as a SALT requirement. 

6. Figure C4 (SALT Maximum Priority) shows the point target 
age probabiiity results for increasing SALT requirements to the 
highest GAMBIT priority and increasing the HEXAGON accomplishment 
level. 

7. The data plotted in Figures Cl-C4 yields the probability that 
a. target has an age of N or less days. These data can also be used to 
ask, "what is tq.e probability that a target will be photographed again 
within N days, or from. any random. day over a yearly period what is the 
probability that I will see that target (or a percent of a population of 
targets) in N days?" 
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CONTROL SYSTEMS JOINTLY 
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'TARGEr AGE PROBABH.ITY DISTRI BUTI:ON (CUMULATIVE) 

MBFR STANDARD PRilORITIES 1 AOCOMPLISHMENT FY73-FY75 
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.' MBFR MAX PRIORny I ACCOMPLISHMENT FY73-FY75 
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SALT MAX PR I OR lTV I ACCOMPLI S HMENT FV73~FY75 

_.TARGEr AGE PROBABILITY DISTRIBUTION (CUMULATIVE) 
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