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Introduction Control System 

Four alternatives for site enhancement for ocean surveillance are proyided, 
with Alter.native A being the proposed NSA approach. Alternative B is· 
substituting the priority sorting (PDE) for the additional Quality Control 
(QC) analysis complex. Alternative C is the new generation computer with 
an additional QC position. Alternative D, the NRL favored approach, has 
the new generation computer, and the priority sorter. The analysis-time 
required is outlined for each approach the first time it is discussed. 
Alternative Dis favored on this basis. 

The discussion on the ZI site is tenative, without knowking the full details 
of where the site will be, what condition the equipment from~~~~~is 
in, etc. In the cost comparison of the C and D Alternatives with the A and 
B Alternatives, further savings can result if the SEL-810 Computer is 
required at another POPPY site. In addition to the ZI site, others which 
might need a computer are~---~ 1not for location alalysis, just for 
digitizing) or second computers for~ ______ _J/for ri'itional processing. 

The requirements for Ocean Surveillance have continued to build in importance 
since the time that the architecture for Mission 7107 was completed. It 
is now essential that the capability of Mission 7107 for Ocean Surveillance 
be assessed. The Naval Research Laboratory would like to consider certain 
small· changes in the Frequency coverage particularily in the "S-Band" and 
"X-Band" so that the ship signals would be better addressed in the design 
capability of Mission 7107. In order for the Laboratory to assess the 
Mission 7107 capabiiity against the various Ocean Surveillance threats we 
must have the best information of the number of occurances versus RF 
observed and accuracy of collection system in reading frequency, particularily 
for the "YANKEE" class Submarine threat and selected Ship Missile threats. 

NRL is investigating the possibility of employing the fifth spacecraft of 
Mission 7107 for providing certain operational capabilities in the Ocean 
Surveillance arena, and a proposal along these lines is forthcoming. 
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EAAPDP:~~~~ 
Alternative A Controf System 

A. Approach 

1. Second 810A to~I ---~~3 months) 

2. Second Q. C. to (5 months) 
~----~ 

B. Cost Bld. 

Digital 414, 850 $ 3:7If ·, 
Analog 180,000 

$ 594, 850 
Total$ 631,850 

Personnel 

L 
2 7 Total 

Recurring Cost 

13 6. 2 personnel 
2 3. 0 equipment 

159. 2 K/year 

C. Capability 

Site National Ocean Surveillance 
(Cost effect on 

NSA Nat'l processing) 

C 
D. Future Potentials 

Slight Increase 
Decreased 
Decreased 

Increased 
Increased 
Increased 

Limited future growth 

E. Risk 

None 
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-rAflfrffit"TOP·SECRET 
Processing for "L" Band or "S" Band 11111111·• avwr=J 

Control Svsten, 
Approach A using Q. C. augmentation 

eumuleti VP. . 

Time in Minutes 

0 
16 
31 

76 

96 
104 
108 
120 
123 
148 
163 

173 
183 
193 
203 
208 

Steps 

Start intercept 
End intercept, start to prepare for processing 
Trailer identification, rewind tape, move to analog 

Q.C. room, run analog Q.C. 
End of Q. C., start computer processing by reformatting 

tape 
ReformattinC]J complete, start R. F. band sort 
Second pass starts 
End R. F. band, sort, start PRF sort 
Second pass ends 
End PRF sort, start collapsing data into bursts _ 
Finish collapsing data into bursts, start listing and review 
Com lete burst listing, start running Doppler PRI andCJ 

End Doppler PRI, start locations 
~-~ 

First location 
Second location 
Third location 
Start of third pass 
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Processing "X" Band atl~----

·, 

~ P-S~BRH-
-EAru 

Badie via BYEMAN 
Canel System 

Approach A using Q.C. augmentation 

Curnutativc=> 
Time in Minutes 

0 
16 
31 

91 
104 
120 
191 
208 
224 
251 
312 
326 
328 
416 
432 
451 
501 

520 
531 

536 
541 
551 
561 

Steps 

Start intercept 
End intercept, prepare for processing 
Tape Trailer added, tape rewound, transfer to Q. C. 

room, start analog Q. C. 
End analog Q. C., start reformatting 
Start second pass 
End second pass 
End refoqnatting, statt band sort 
Start thi:td pass 
End third pass 

,: 

End band sort, start PRF sort 
Start fourth pass 
End PRF sort, start collapsing data to bursts 
End fourth pass 
Start Fifth pass 
End fifth pass 

• Finish burst collapsing, start listing and review 
End li stin~ and review. start obtaining doppler PRF and 

Jtart s1xtn pass I ~---
End obtaining doppler PRF and I I start running 

locations 
End sixth pass 
First location 
Second location 
Third location 
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-
) A. One Time Cost 

)> Equipment 
"O 
"O Recieving Equi·pment --, 
0 
< Processing Equipment CD a. -0 --, Construction ::a 
~ Operations 
CD 
Q) Building CJ) 
CD 

Air Coµdi tioning 
I\J 
0 Electrical Power I\J 
.I>,. 

Berthing --0 
0) --..... 
I\J TOTALS () 
0 
u, ) 0 

B. Annual Cost (Recurring) I\J 
0) ..... 
.I>,. 
0) 

Personnel I 

11 

Equipment O&M 
Facilities O&M (Utilities, TDY) 

(Supplies, etc.) 
11 

ii TOTALS 

:1 
TOTALS 

I 

I 

. -__ -:.- Jl;~fic______________ 
OPTION FUNDING (A) Control Syste111 

FY 71 

180 
415 

37 

632 

136 
23 

159 

791 

FY 72 

136 
23 

159 

159 

FY 73 

136 
23 

159 

159 

FY 74 

136 
23 

159 

FY 75 

136 
23 

159 

TOTALS 

180. 
415 

37 

632 

680 
115 

795 

159 159 lr: ] 
. .. ~fi~ D TOP=S[~ ' • " ' 

8 -v e- s , q , a-7J.AltMGt Hoodle via ~I~ 
torrtrof System 

)> 
"O 
"O a 
< 
CD a. 
o' --, 

::a 
CD 
co 
Q) 
CJ) 
CD 

I\J 
0 
I\J 
.I>,. 

0 
0) -..... 
I\J 
() 
0 
u, 
0 
I\J 
0) ..... 
.I>,. 
(j) 

n 
0 
U7 
0 
N 
(j) 

f---1 
,.,/::::,. 

(j) 
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Alternative B 

A. Approach 

1. Second 810 to (3 months) 

2. Perishable Data Extractor to - - -

B. Cost 

Equipment 

Digital 414,850 
Analog 150,000 

$564,_850 

Total$ 601,850 

C. Capability 

Bld. 

$ 37 K 

Personnel 

J 

-tARruP
fOftSECII~ 
Handle via BYEM~c.-..---.. ~ 
Control System 

(7 months) 

Recurring 

84 personnel 
lQ_ equipment 
94 K/year 

Site National Ocean Surveillance 
(Cost effect on 

NSA Nat'l processing 

D. Future Potential 

Slight Increase 
Increased 
Increased 

Limited future growth 

E. Risk 

Increased 
Increased 
Increased 

at NSA) 
No Change 
No Change 
No Change 

Slight - Perishable Data Extractor is same basic hardware and techniques 
as used in two previous generation formatting systems. 
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Processing of "L" or "S" Band = ~YE( = l 
Approach B using Perishable Data Extractor (PDE) 

Cumulative 
Time in Minutes 

0 

16 

41 
56 
66 
76 
86 
96 

104 

Steps 

Start intercept, start data to computer with RF band 
sorted, reformatted for computer PR! sorting. 

End pass, reformatting and sorting, start collapsing 
data into bursts 

Finish burst collapsing, start burst listing and review 
Finish r:eview, start running doppler PRI and 6t calculations 
End tit calculations, start locations 

. First location 
Second location 
Third location 
Stop for next pass 
Start next pass 

B--tc·-s,c,Jo-Jo 

WPIW ffJP-SECRfiL------------' 
Handle via BYEMAA 
Control System 
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Processing ux" Band a~~--~ 

Handle via BYEMr 
Control · System 

Approach B using Perishable Data Extractor 

Cumul;,,,ti~re 
Time in Minutes 

0 

16 

91 
104 
120 
208 
216 

224 
266 

29 6 
306 
312 
316 
326 
328 

Steps 

Start intercept, start data to computer with R. F. band 
sorted, and reformatted (density is too hig-h to run_ 
PRF sort simultaneously) 

End - pass, R.F. band sort, and reformatting, start 
PRF sort 

End P.RF sort, start collapsing data into bursts 
Start second pass 
End second pass 
Start Third pass 
Finish collapsing data into bursts, start bursts listing 

and review 
End third pass 
End burst listing and review, start obtaining Doppler 

PRF andl I 

Finish Doppler PRF and~--~ start first location 
First location 
Start fourth pass 
Second location 
Third location 
End fourth pass 
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) A. One Time Cost 

)> 
"O 
"O a 
< 
CD 
C. 

o' ..., 
;:a 
CD 
CD 
Q) 
CJ) 
CD 

I\) 
0 
I\) 
.I>,. --0 
0) -...... 
I\) 

() ' 

~ ) 
I\) 
0) ...... 
.I>,. 
0) 

Equipment 
Reveiving Equipment 
Processing Equipment 

Construction 

TOTALS 

Operations 
Building 
Air Conditioning 
Electrical Power 

Berthing 

B. Annual Cost (Recurring) 

Personnel 
Equipment O&M 
Facilities O&M (Utiiities, TDY) 

(Supplies, etc.) 

TOTALS 

TOTALS 

OPTION FUNDING (B) 

FY 71 

150 
415 

37 

602 

84 
10 

94 

69 6 

FY 72 

84 
10 

94 

94 

EAAPSP uLr.-l• f 
r.antrol Systilll ~ 

FY 73 

84 
10 

94 

94 

FY 74 

84 
10 

94 

FY 75 

84 
10 

94 

TOTALS 

150 
415 

37 

602 

420 
50 

470 

1072 

l!RBW' }"llfl!~f,f;IIFi! 17 
i3 yp. <;I", I 0-· 7 ··-····- -·- •• • • ---~ L 

Control System 

n 
0 
(.Jl 

0 
N 
m 
1---1 
~ 

m 

)> 
"O 
"O a 
< 
CD 
C. 

o' ..., 
;:a 
CD 
CD 
Q) 
CJ) 
CD 

I\) 
0 
I\) 
.I>,. --0 
0) -...... 
I\) 

() 
0 
0, 
0 
I\) 
0) ...... 
.I>,. 
0) 
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)> 
"O 
"O a 
< 
CD C. 
o' -, 

:::a 
CD 
CD 
Q) 
en 
CD 

I\J 
0 
I\J 

~ 
~ ...... 
I\J 

C1 
0 
0, 
0 
I\J m ...... 
.i:,. 
m 

i > 

----

. I W-,X,Y,~ >f 
Analog 

To Rece1ve:r 1~ .Eulses 
I;)igital 

Receivet 2 I "I Data 

Receiver~ J Syst~m 

Af)D/S Receiver 4 

Receiver 5-

Receiver 6 

Receiver 1 

Reqei:ver 8 
l'l_Jx,y,g-
Pulses 

(..!\.11.8 B.eceiver.s) 

(1). 

. (2) 

. 0 ! 

All ¢ata muitiplexeM~v:~~:P~!.~;f P!feE- ~ 
standard <;iata sent :for NSA processin~ 11111& tia -8Y[l\f ~ 

~ 
O', 

--«> 
Buffered 

Tape 

System 

Priority Processor 
(PDE) 

2 Bands 
Out 

Co~puter 

BTS 

. )> 

(~ 
'-o 

< 
CD 
C. 

o' -, 

:::a 
CD 
CD 
Q) 
en 
CD 

(1) Perishable data • ~ 
for example, I'S" band_ data ~ 

(2630-2930 MHz)- o 
~ 

(2) In the compute;r processing 
code (:aeformated) 

...... 
I\J 

C1 
0 
0, 
0 
I\J m ...... 

(~ 

POPPY Site Enhanced With Priority Proce.ssor (PDE) EAHPOP
-rOP-S.fCREt 

8YE-Sl9Jo- 7o Handle via BYEMM 
Calllrolo 
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Alternative"C •• ·- -···-·• 

Handle via BYEMAK 
Control Systea[ J 

A. Approach 

B. 

C. 

1. Second 810A td~----~(3 months - temporary shipment of computer 
used for training and checkout installecl in van) 

2. Second Q. C. to 

3. Second generation computer td (10 months at this time 
return training computer and original computer is avatlable for 
another site) 

Costi 

Eguipment Bld. Persormel Recurring 

Digital 973 K 1 J(lyr) 
136 K personnel 

(115K Software) 4 6 K equipment 
Analog 180 K 182 K/year 

$1153K 27 Total 

Capability 

Site National Ocean Surveillance NSA (Cost effect on) 

I-~ 
Increased (400 %) Increased (10-1) Reduced 
Reduced Increased Increased 
Reduced Increased Increased 

D. Future Potential 

Large 

E. Risk 

None - new computer only deployed when ready, schedule has two months 
extra time 

·•·•••TI,,-. 
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EARPOP 

Processing of "X" Band at\L~~~~~ 

Approach C using new computer and Q.C. augurnentation 
cumulative 

Time in Minutes Steps 

0 
16 
31 

91 
104 
120 
191 
208 
224 
251 
259 
272 

282 
285 
286 
287 
288 

Start intercept 
:End intercept, prepare for processing 
Tape trailer added, tape.rewound, transfer to QoC. 

room, start analog QoC ■ 

End analog QoC., start reformatting 
Start second pass 
End second pass 
End reformatting, start hand sort 
Start third pass 
End third pass 
End band sort, start PRF sort 
End PRF sort, start collapsing data to bu:rsts 
End collapsing data into bursts, start burst listing and 

review 
End review, sta.rt obtaining 
End running doppler .PRF and 

doppler PRF an9 
start 1'---0-c-a~ti~· b-n~s 

First location L--.-~~ 

Second location 
Third location 

_Approved for Release: 2024/06/12 C05026146 
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)> 
"O 
"O a 
< 
CD 
C. 

o' -, 

:::a 
CD 
CD 
II) 
en 
CD 

"' 0 

"' 25 
~ ..... 
"' C') 
0 
0, 
0 

"' m ..... 
.i:,. 
m 

ti z 
:i ~&I= -a~ 
aa 15 :a J::: 
11 a == c.:t 

A. One Time Cost 

Equipment 
Receiving Equipment 
Processing Equipment 

Construction 

TOTALS 

Operations 
Building 
Air Conditioning 
Electrical Power 

Berthing 

B. Annual Cost (Recurring) 

Personnel 
Equipment O&M 
Facilities O&M (Utilities, TDY) 

(Supplies, etc.) 

TOTALS 

TOTALS 

OPTION FUNDING {C) 

FY 71 FY 72 

180 
973 

1153-

136 57 
46 46 

172 103 

1202 103 

TOP-SECRET 

n 
0 
(.Jl 

EAR.00P Handle via I~ 
Control s,stL_J 

0 
N 
m 
1---1 
~ 

m 

FY 73 

57 
46 

103 

103 

-:~~4Ri¥Jp. 

FY 74 FY 75 

57 57 
46 46 

103 103 

]}03 103 

Ha 
r.ontrm ~Jil\UIW 

-C8·Y.'e-s,,,o- 7o 

TOTALS • 

)> 
"O 180 -o a 

973 ( ~ • 
C. 

o' -, 

:::a 
CD 
CD 
II) 
en 
~ 

"' 0 

"' .i:,. -0 m -1153 
..... 
"' C') 
0 
0, 
0 

"' m ..... 
.i:,. 

365:i m 

230 ( _: 

~{584 

1737 
(5 yr cost)· 
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Alternative D 

-m,~sa:REJ 
EARPOP ~ 

ffaulle via BYEMA~ 
A. Approach Control System 

1. Second 810A to~---~(3 months - temporary shipment of computer 
used for training and checkout installed in van) 

,. 

2. Perishable Da.ta. Extra,ctor to (7 months) 

3. Second generation computer to (10 months - at this time 
~-~-~ 

return trainig:g computer and original 81 0A is avai19ble for 
another site) 

B. Cost 

C. 

D. 

Equipment 

Digital$ 117 3 K 
(115 K software) 

Capability 

Site 

I : } 

Growth Potential 

Large 

E. Risk 

Bld. 

National 

Increased (400%) 
Increased 
Increased 

Slight - see Alternatives B and C 

Personnel Recurring 

150 (1 year) 84 K (1 yr. only) personnel 
_l]_ K equipment 
117 K 

Ocean Surveillance 

Iner.eased (10-12_ 
Increased 
Increased 

NSA (Cost effect on) 

Reduced 
No change 
No change 

Handf e vfa BYflv ijJ 
Control SJSffNm 
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EARPfltl 

I 
Randle via BYEMAII ~~ 

_Pr_o_c_es_s_in __ g=---o_f _11_X_11 _Ba ___ .n_d_a t_,j ___ _J. Control System 

Approach D using new computer and Perishable Data Extractor· 

Cumu.lative Time in Minutes 

0 
16 
24 
37 

47 
50 
51 
52 
53 

Steps 

Start intercept, R.F. band sorting and reformatting 
End intecrcept, start PRF sort 
End PRF sort, start collasping data into bursts 
Finish collapsing data into bursts, start burst listing 

and review 
End review, start obtaining! dopplelr PRF an~~-~ 
End running doppler PRF and , start locations 
First location 
Second location 
Third location 

EARPOP Handle via BYD~ 
r.,mtror s.vsf P.r.Ur 

. Approved for Release: 2024/06/12 C05026146 
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0 
(.Jl 

a. 0 
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N 
(j) 

~ 
..,1::::. 

• Handle via Br•]- (j) 

OPTION FUNDING Control Syst .. 

FY 71 FY 72 FY 73 FY 74 FY 75 TOTALS • 

A. One Time Co.st 

Equipment 
)> 

Receiving Equipment "1:l 
"1:l 

)> Processing Equipment 1173 1173 (~ "1:l 
"1:l --, 

Cl. 0 
< Construction -CD 0 
Cl. --, - Operations :::0 
0 CD --, Building co :::0 00 
~ Air Conditioning CJ) 

CD CD 
00 Electrical Power I\J CJ) 
CD 0 

Berthing I\J 
I\J .i:,.. 

---0 0 
I\J 0) 
.i:,.. 

TOTALS 1173 1173 ------ ...... 
0 I\J 
0) 

--- () ...... 
I\J 0 

B. Annual Cost (Recurring) 0, 
() 0 
0 I\J 
0, 0) 

0 ...... 
I\J Personnel 84 84 .i:,.. 
0) 0) 
...... 

Equipment O&M 33 33 33 33 33 165 .i:,.. 
0) 

Facilities O&M (Utilities, TDY) ( 
(Supplies, etc.) 

TOTALS 117 33 33 33 33. 249 

TOTALS 1075 3;3 3B 33 33 1422 

evE-Si1,o•-
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ZI Facility ContralSlStellc 

The establishment of a new facility can be fcade at minimum eost, if alternatives _ 
C or Dare chosen as the cwren~~~~~~computer would be available for this 
site. Further, a large percentage of the analog equipment from~--~would be 
available. 

For the basic site the following is an estimate of the funding necessary to either 
buy new equipment or refurbish equipment from other sites, however, without a 
careful inspection of returned equipment the:se are tentative. 

Analog 
Digital 
Floorir-i.g, air 

cc;mdi tioning 
Installation 

165 K 
158 K 

35 K 
14 K 

372 K 

If Option C or D were not approved then an additional 415 K would ·be required 
for the installation, or 

372 K 
415 K 

787 K 

Considering the other work load, availability of equipment, an<:i refurbishing time, 
it is estimated that approximately 10 months would be required to make the 
installation, however, without knowing the actual site this is a tentative estimate. 

Approved for Release: 2024/06/12 C05026146 
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DEPARTMENT OF THE NAVY .., OP SECRET a.QJO~ • 
• HANDLE VIA BYENJAN 

OFFICE OF THE CHIEF OF NAVAL OPERATIONS . 
CONTROL.: SYSTEM ONLY 

WASHINGTON, O.C. 20350 IN REPLY REFER TO • 

rre~ SEGRE'¼' K\RPOP 
HANDLE VIA BYEMAN CONTROL SYSTEM 

.MEMORANDUM FOR THE DISTRIBUTION LTST 

Subj: Navy Ocean Surveillance Requirement 

Encl: (1) Op-092 BYE 66385/70 of 17 August.1970 

.... 

Op-092/kfg 
BYE 66391/70 
. 19 t'!UG 1970 
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Op-092/kfg 
BYE 66385/70 

1 7 AUG 1970 

FOR THE DIRECTOR, NATIONAL RECOi\TNATS'SANCE OFFICE 

Subj: Navy Ocean Surveillance Requirement 

l. '::.':,ec • . .-::i ted States Intelligence Board recently approved a 
stat~~o~t of the requirement .for ocean surveillance to be 
:::."'e.:::fo::::-::-:·.-.::;_ by SIGIN'I' Satellite systems. This statement of 
requir2~2nt is general in nature, and does .not delineate 
full~ tl:2 requirement, which •is predicated by the necessity 
0f. ?rovi~ing Con~and with information which is essential to 
tt2 successful prosecution of its missions. The timely 
collection, processing and dissemination of ocean surveil
lar:ce information provides Conmand 11i th strategic warning 
thrqugh indi~ations of changes in normal patterns of activity, 
an,::S, :provic,2s information necessary for planning and conducting 

.na~2l o?erations. In order to assist the National Reconnais~ 
san~e Oifice in plarining for sup~ort of this requirement, the 
~allowing additional detail is provided. 

2. ~ha Ocean Surveillance requirement is bounded by limits 
wtic:~ dictate locating and reporting on the position of threat 
ecitters within500nautical miles o~ friendly forces within 
20 cinutes, to an accuracy of 5 nautical miles, and locating 
anf re~ortino of all shipborne emitters within 6 hours, to 
an accuy2cy ~f 50 nautical miles. The requirement for time
lir:ess of reporting is governed by an interplay of four 
v2.r:1.2.;::;,J..es; viz., proximity of own forces to area of interest, 
geograp~ic area, political climate, and platform. 

3. ~he following weighting factors for these variables are 
provided to define the requirement: 

2. 01:m forces:- 'Nithin area - 0.4; within 200 nautical 
~i~es - 0.3; within 500 nautical miles - 0.2; _within 1500 
nautical miles - o.·1. 

~- Geoqr2ohic ar~a: Mediterranean, Tonkin Gulf - 0.3; 
~:0rL--. Sea, GI/UK Gap, Norwegian Sea, Sea of Japan, Barents 
Se~ - 0.2; Eastern Atlantic, North Pacific - 0.1; South 
~&=~~ic, Indian Ocean (0.05). 

, ·, • • :-·✓ - ; f /1f~~nn 
,: J~ ~;!:;c?~~11 b~.,.:::1PC.!.~; -
?__;:._~•::::..,:::; VIA BYEMAN CONTROL SYSTEM 
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c. Poli t.i.cal Clii,:ate: Hot war - 0. 3; Limited war - 0. 2; 
Tension - 0.1; Calm - 0.0 

d. Platform: SSBN, SSB -0.5; SSGN, CLG, DLG, SSG -0~4; 
CHG, DOG -0.3; PGM, Small Missile combatants - 0.2; Major 
~o::-missile navril units - 0.1; High interest auxiliaries -
0.~5; Other auxiliaries - 0.0. • 

Speciiically, for any combination of the four variables with 
a total factor of 0.8 or greater, the most stringent locational 
accuraty and reporting timeliness is required. For any combina
::ion o.f the four variables totaling 0.3 or less, the least 
stringent locational accuracy and reporti~g timeliness is 

(See Annex .. for detailed requirements for locational accuracies 
a~t reporting timeliness required for all value combinations.) 

~- The probanility of intercept, given that an emitter is 
radiating, varies with the situation. Generally, the following 
probabilities define the requirement: 

Probc,bili tv. of Intercept Situation 

99.7% 

95 .. 4% 

68.3% 

. Missile equipped unit is capable 
of launching strike ~gainst 
friendly forces. 

Conventionally armed naval force 
within 500 nautical miles of 
friendly forces 

For all other cases 

~- Tte requirement specified above is applicable for collection 
by SIGINT Satellite systems, and is representative of the ocean 
surveillance reqytrement for space syetem$. As more information 
i! obtainad, and state of the ~rt ad~anees ar~ mada, the require
~ent will become more definitive. 

/s/ F. J. HARLFINGER 

Locational Accuracy and Reporting 
Timeliness Criteria 

,,_, .... : ~1 
Page '2,.. of Z
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• LOC.:\'rIO'.\J.-'\L .i\CCOR2\CY AND PEPORTING 'l'H'iELINESS CRITERIA 

(a) + (b) + (c) + (d) = KW 
. •'• 

I~ 0 (a) 0.40: Importance placed upon proximity o1 own 
forces, to area of-primary interest 

Ot-JN ?O.RCES: 

(1) 0.40: .Major friendly forces within area of p-rimary intei:est' 

(2)- 0.30: Major friendly forces within 200 NH of area of primary 
interest 

(3) 0.20:· Major friendly forces within 500 NM of area of 
primary interest 

(4) 0.10: .Major friendly forces over 1500 NM from area of 
primary interest 

( - \ .l. J 

( 2) 

( 3) 

( -1 \ 
--:: I 

(5) 

0 (b) 0.30: Improtance placed upon operation arena 

GEOGR.i:1,.PHIC AREA: 

0. 3 0: 

0.20: 

0.10: 

0. 05: 

0. 00 = 

Eastern Me~iterranean, Tonkin Gulf 

North Sea, Sea of Japan, Norwegian Sea, GI/UK Gap, 
Barents Sea 

Eastern Atlantic, North Pacific 

South Pacific, Indian Ocean 

Antartic, South Indian Ocean 

I-II O (c) 0. 39: rm.portance _placed upon political climate 

POLITICAL CLIM.ATE:· 

(l) 0.30: Hot war situation 

( 2) 0. 20: Limited war situation 

( 3) 0.10: Tension 

( 4 ) 0.00: Calm 
• I 

Page 1 of 2 

• ANNEX A 
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IV 0 (d) 0.50: Importance placed upon platform 

(.l) 0. 50: SSBN, ssn 

("2.) 0. 4 0: SSGN, CLG, DLG, SSG 

( 3) 0.30: C}IG I DDG 

(-n 0.20: · Small SSJ11 Combatants 

( 5) 0. 10: .Major Non-missile Naval Uni ts· 

( 6) 0.05: High·Interest l\uxiliary Units 

( 7) 0. 00: Other.Auxiliary Units 

Page 2 of 2 

ANNEX A 
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MEMORANDUM FOR THE D.IRECTOR, NATIONAL RECONNAISSANCE· OFFICE 

Subj: Navy.Ocean Surveillance Requirement 

1. The United States Intelligence Board recently approve9.

a statement 6f the requirement for ocean surveillance to 

be performed by SIGINT Satellite systems. This statement 

of requirement is general in nature, and does ~ot delin~ate 
. . 

£ully the zequirement, which is predicated by the necessity 

·of providing Command with information which is essential 
' ' 

to the·successful prosecution of its missions. The 

timely collection, processing and dissemination of ocean 

surveillance information provide·s Command with strategic warning 

through indications of changes in normal patterns of activity, 

and provides -information necessary for pl_anning and conducting 

naval operations. In order tq assist the National Reconnaissance 

-Office in planning for support of this requirement, the 

following additional detail is provided. 

·2. The ·Ocean Surveillance requirement is l:Sounded by limits 

which dictate lo~ating and re~orting on the position of threat 

emitters within 500 hautical miles of friendly forces within 

and locating 

and reporting of all shipborne emitters within to 

an accuracy of The·requirement for 

timeliness of reporting is governed by an interplay of 

four variables; viz., proximity·· of. own ·forces ·to. area of 
• geo'graph1c • are·a-., • • - • • .. · 

interest, ~J· en• ·politic;:al climate, and platform.· 
... · .... ·• ... ...... 
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3. The following weightigg factors for these .variables 

are provided to define the requirement: 

a. Own forces: Within area - p.4; within 200 nautical miles·-

0.3; within 500 nautical miles - 0.2; within 1500 nautical miles -

0.1. 

b. Geographic area: Mediter~anean, Tonkin Gulf - 0.J;Y ,. 

North Sea,·GI/UK Gap, Norwegian Sea, Sea.of Japan, Barents 

Sea- 0.2; Eastern Atlantic,· North Pacitic - 0.1; South 

. P.acific, Indian Ocean (0.05). 
. ' 

-: . 
:., ··:' 

c. Political Climate: Hot war - 0.3; Limited war - 0.2; 

Tension - 0.1; Calm - 0.0 

d. Platform: SSBN, ·ssB - 0.5; SSGN, CLG, DLG, SSG - 0.4; 

CHG, DOG - 0.3; PGM,.-Small·I]lissile combatants - 0.2;.Major 

non-missile naval uni ts· - 0 .1; • High intere·st auxiliaries• - 0. 05; 

Other auxiliaries - 0.0. 

Specifically, for any cornbination·of the·four variables with a 
' ' 

total factor.of 0.8-ofgreater, the most stringent locational 
✓o...-

. ' 

accuracy and reporting timeliness is required. For any combination 

of the four variables totaling 0.3 or less, the· least stringent 
. ' 

locational accuracy and reporting timeliness is. required. 

(See· Annex A for detailed requirements for locational accuracies· 

and reporting timeliness .required for·a11 value combinations.} 

4. The pro_bab'ili ty • of intercept, given that an. emitter is 

radiating, varies with the•situation. Generally, the following 

probabi_li ties define the • requirement: 

• Probability· of· Interoept~··. 
•~ •• -i"' •·, -,~• •• ,~••''"" -:, .. ,~:,.:, .. :.•:1,t,~ ~"'••:,::.: 

99.7% 

Situation 

·Missile equipped unit is capable 
of· launching strike against friend 

... forc~s .. , ... . : ·.7 ---. • ,. 1 
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95.4% 

68.3% 

' • 

. • .. ·. 

Conventionally a:,;med·naval .force within 
500 nautical mires· of-friendly forces 

For all other cases· 

5. The requirement _specified aaove is app·li"cable for 
· is · . · • 

collection by SIGINT Satellite systems, and\representative· 

of the ocean surveillance requirement for sp~ce systems. 

As more information is obtained, and state of the art 
... 

advances are made, the requirement will become more 

definitive. 

Annex A- .·'Locational • Accuracy and Reporting T.i_meliness Criteria·. 
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LOCATIONAL ACCURACY AND REPORTING TIMEI:fINESS.CRITERIA 

Weighting Factor: ((a) + (b) .+ (c) + (d) = Kw 

I 0~{a)<;'0.40: Importance placed upon proximity of own 
forces., to .area of primary interest 

Forces:. 

• ( 1) 0. 40: • Major friendly• forces within ar~a. of primary interest 

( 2) 0. 30: Major friendly forces within 200 NM of area o,- .-·• 
primary -interest 

(3) 0.20: Major friendly forces within. 500 NM of area of 
·• •• ·primary interest· 

(4) 0.-10:, Major friendly forces over TSQO NM from· are.a.of 
primary in teres-t ·· 

.II O<(b) < 0. 30: . Importance placed upon oper_ation°.arena 

~-1( Geographic Area_: 

(1) 0.30: - Eastern Mediterranean; ·Tonkin -Gulf• 

(2) 

(3) 

•. . 
0. 20: : North Sea,- Sea of Japan, Norwegian· _Sea, G·IUK Gap,. 

:Barents Sea, . ,. ,. · 
O .10: • ·Eastern· .Atlantic, North Pacif~c 

(4) • 0.05: South Pacific, Indian Ocean 
. . 

(5) 0.00: Antarctic, South Indian Ocean 

III O,<(c)~0.30: Importance placed .upon pol:i:ti-cal climate 

Ji?~V@ . Political Climate ,.· 

-( 1) 0.30: Hot war situation 
. , .. .. , 

·-(2) 0.20: • Limited war.situation 

( 3) 0.10: Tension 

(4) 0.00: Calm 

. IV O < ( d) ~ O. 50: ·I-mportance placed upon platform 

If"~ PLATFO.RM. 
. ) . . . • ., .... 

•'\"' 

{l) a.so:· 'SSBN, SSB"-- -(5) o .. 10: .Major non-m~ssile 

{ 2 ). 

(3) 
,' ... 

0.30:'·• CHG, .ODG. (6) 
·•. 

o. 20: small s·s·M· Comba:•nts .. _<_?>. 
. . . ,, .· . 

• , .. naval uni ts ~ • • 

'.o. OS:•··'. High interest auxiliary 
·units··· 

0.00:. Other a:uxiliary units 
,••ANNEX"A ...... , • 
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·" The DSB Herzfeld cbmmi ttee has completed its study of the 

I 
-. capabilities of existing NRO ELlNT collection and process~ng systems 

to perform ocean surveillalce'. Their preliminary findings indicate 

·that the Navy's ~OPPY systlm has.by far the greatest potential for 
;'"f"'=.·~,;.-·:. -. . . . I -
L:,< ;: · meeting the requirements of an inte'rim system. 

. . . . . ------ I · -. . -·-· ' -. - .. -- . 
~} ·' ~.~-· ': • ~· •• -
,., .. , rt· is my understanding that adaptation of the POPPY system 

: ... :~_·:·: .. =~· ...... ._-·_·to ocean surveillance is belng • inhibited by taskin; and funding prob-"'-·-

• , .. 

lems: namely, that tasking for strategic collection is being reflected 

. as a limitation on tasking !for ocean surveillance, and that funding is 
. • I 

being re.fleeted as an internal Navy matter, with the source of funds 

unidentified to date. 

If there are in fact problems in either or both o-f these areas 

I . 
--or in any related area, for that matter--wherein DDR&E could possibly I . 
be of assistance, we would kppreciate being advised at an -early date, 

I for we believe that the course of action being advocated by the Herz-

feld Committee is basically feasible and desirable. The tasking prob
able 

lem could very well be trac~pl to under-utiliy.ation of 0 the spacecraft, 
I . . 

and the amount of funds reql;iired for- the interim improvements being 
.. I 

recommen4ed appears to be r~asonable in relation to the repo~ted im-

1 

P.ortance of the Navy's re~· rement_ • 
. ' 

' r,--~- .... -·-- ••. ; 

'.. 

\ 

,. ~ 
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~~~--~lveness of the current POPPY system in an ocea~~ 

surveillance role can be significantly improved by expanding and 

re-orienting the tasking assignments to take advantage of built-in 

existing system capability. A second major improvement can be obtain..-

ed through the introduction of Priority Data Extractors at the three 

present collection sites. In conjunction with the PDE's, the intro-
' 

duction of an SEL 86 high-speed computer at the site in West Germany, 
should be able to 

I where RXl!JRllX data density is highest, x,tx provide operational intelli-

1 
gence within~----~of collection. The combination of the PDE's 

I 5h cf: ~yslcm r..:J_,cc>.·• ~ 
and the high-speed computer ~ould result in an overall increase (on 

lhe order of four times the present processing capability on na:ional 

I,. 
I 
I 
! 

I 

I 
I 

! . 
i 
I 

J
j equirements and ten times the present capacity for ocea·n surveillance). 

It has been estimated that the foregoing improvements of POPPY 

to achieve an early (approximately one year from start) satellite 
I t>nr-1..-IE, 
Japability for ocean surveillance would cost a total of about one ~nd~ 

I . 
: ;. 

I 

•• _,._.;I 

' ! 
·,; •:i 

I 

.rllion dollars. 

r 
I, 

I 
tl 

. ---, . 

·.\ 
. . 
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MEMORANDUM FOR THE DIRECTOR, NATIONAL RECONNAISSANCE OFFICE · 

Subj: Proposal for POPPY Support'to Ocean ·surveillance 

Ref: (a) NRO.verbal requirement, subject· as above 

( 1) POPPY Support to the Ocean _Surveillance Requirement 

1. In iccordance ~ith reference '(a), various ~lt~tnatives, 
including the alternative ·submitted by the Director, National 
Security Agency,· were .examined in context with ·1:.he ·proposal • 
forwarded to the Deputy Secretary of Defense by the· Secretary . 
of the Navy on 11 June·· 1970. The. enclosed study is a· recom
mended alternative ··to the. Secretary. of .. the Navy,.. proposal, and 
-~s forwar~ed herewi t~.· .•. . .:· .• .·. • .:. • • L .. -. ·. . ... . . :11a 

.. j,'~,u?? 
• 1 
·1 ~ . 

;.,Copy to: . 

•_: F. J. HARL ING:.e( II 
Director, P~ogram "C" 

' ·i ~ Director, NSA 
.1 • yp1.rect~r,. DIA . 
t • ~Director, NRL • • • 

I 

i 
'j 

i 

' ., 

,., 
j 

COMNAVSECGRU 

,, ,' 
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POPPY SUPPORT TO THE OCEAN SURVEILLANCE REQUIREMENT 

·1. On 11 June 19 70, the Secretary of the Navy forwarded to / 
the Deputy Secretary of Defense a proposal for Ocean Surveil
lance Procesiing Centers, utilizing the POPPY Elint Satellite. 
The Deputy Secretary of Defense requested comments from 
various officials of the Department of Defense. Several of 

- these officials, notably the Director of the National 
Security Agency, while enqorsing the requirement, suggepted 
alternative methods of solution. The Director, National 
Reconnaissance Office requested that the Director, Program 
C,examine alternatives to the Secretary of the Navy proposal, 
and forward to him a recommended alternative. 

2. The ~rogram Director's staff met with interested parties 
·from the National Reconnaissance Office, the National Security 
Agency, the Defense Intelligence Agency, the Naval Security 
Group, and the Naval Research Laboratory. A recommended 
alternative to the Secretary of the Navy proposal is presented 
in this paper. Although each of the abov~ listed agencies 
provided representation and valuable assistance in the pre
paration of this alternative proposal, the paper has not been 
formally endorsed by these agencies. 

3. In Tab A, an austere augmentation of existing Navy manned 
overseas field activities is-addressed. The recommendation 
for augmentatio.n of t~ese field a9::·vities specifies the 
acquisition of a new computer for l /a new Perishable 
Data Extractor for each site; ande temporary deployment of 
an existing computer van to j j Personnel augmentation 
is not required for sites other than I ]at this site, 
15 enlisted personnel are required. Initial operational dates 
begin as early as 1 January 71;~ and the total capability will 
be operational by 1 July 72. Total costs, both recurring 
and non-recurringror FY-Tris $1,246,000. Annual recurring 
costs are $33,000. The· increase· in processing capability 
derived from this augmentation for national tasking is 400% 
at and 80% for the other two sites. The incr,ased 
canability for ocean surveillance processing is 1000% at 

I I and 80 % for· the other sites. It is. also· recommende~d~t~h_a_t~ 
consideration be given· to acquiring a new generation computer 
for in FY 73 and for/ /in FY 75. Cost __ of each ' . . ·~---~ "°~ 
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computer is approximately $858,000. It is also indic2 t~d that 
...!!}Q.9.ifications to mission 7107 can greatlyennaric~-lOPPY'~ ~ 
collection ca2ability for ocean surveiflance. Specific proposals· 
in this regard will be forwarded-mffiln 6Ocfays. 

4. In Tab\B, it is recommended that a POPPY ground facility be 
established\ at_~----:-.---------------~~---__J Although it is ;:/ 
recognized that other •sensors provide coverage of the North 
Atlantic, it is shown that such· a facility can provide sig- . 
nificant input to the ocean surveillance requirement, and that 

.,. such a facility can be obtained at minimum costs, utilizing, 
tor large extent, refurbished equipment from! I 

. and_ I Such .a facility would serve both 
operational and training functions, and could be operational 
in October 72. Total non-recurring costs are $1,187,000 (in
cluding $815,000 Navy.milcon). Total yearly recurring costs· 
are $275,000. 

5. In Annex A, four alternative augmentati6ns are examined 
in detail, and rationale for the alternative selected is 
verified. In Annex B (to be forwarded wi th_in 60-=d-<!Y.§.l,. 
specific J?-rqgosals for OP.timj.zing POP~~ ~mi~~-~o~=U07 __9;gainst;, -~,!!:.-~

the ocean surveillance requirement is discussed. Annex C 
con_tains a comparison of -avarlaoie comput~:dt;":lncluding the 
Model 86, and a functional diagram of the Perishable Data 
Extractor. Annex· D justified the requirement for a facility 
on the eastern u. S. coast, examines alternative sites, and 
recommends building the-POPPY ground facility atl I 

I I • . · 

6. Due to the uncertainty associated.with establishment of 
an austere. communications facility at I I and the 
on-going deliberations in Congress, establishment of a POPPY 
ocean surveillance facility has pot been addressed in this 
paper. Rather, it is believed that the Secretary of the Navy 
proposal delineates the minimum expenditure of funds necessary 
for the=--~~-~--~site. It is therefore recommended that 
such a facility be addressed in conjunction with the on-going 
Congressional deliberations, and not in conjunction with this 
specific paper~ • 

7. In summary, the paper presents an alternative by which both 
national and ocean surveillance proc~ssing capabilities of the 
POPPY satellite system are significantly increased at low·• cost. 
Additionally, acquisition. of the new generation equipment 
permits extensive system growth. Minimal augmentation of 
existing personnel· str~ngths .. are required by this proposal. 
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OVERSEAS SITE AUGMENTATION 

1. • The recommended augmentation of the I !existing Navx 
manned POPPY cirou:d facilities I ~ I I ~i_n_d_1_· c_a_t_e_s_a_n_1_· m_m_d_i_a_t_e __ d_e_p_l~oy-· 

ment of an existing SEL 810A computer van to _____ _Jand 
the deployment of ohe Perishable Data Extractor PDE to 

I I The additional 
computer would be utiti zed until the acquisi ti_onL__o_f_a_n_S_E_L__J 
Model 86 computer, at whi_ch time the SEL 810A would be 
returned to CONUS for use in a CONUS facility. After on-site· 
check out and engineering evaluation, including determination 
of such items as mean time between failures, the SEL 810A van 
could be returned to C_ONUS for other uses. The PDE' s would 
become an integral part -of the processing facility at each 
location. The recommended equipment augmentation, therefore, 
is: 

Site ... Equipment 

·Perishable Data Extractor, SEL Model 810A*, 
-SEL Model 86 

PerLshable Data Extractor 

Perishable Data Extractor 

*Temporary deployment of existing-equipment, 
pending delivery of Model 86 

2. The additional-maximum-capability to be derived from 
deployment of this.: ·equipment, ·in. terms ·of processing, is 
summarized below: 

Site National Ocean Surv 

Increased 400% Inc~. 1000% 
Increased. 80% .. (approx) • Iner .. 80~ 
Increasea'.··ao_%·· (approx) . Iner.-· 80% 

· .. '. 

,· ,· ' ; . . ,.. . .. 
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The increased· capability for.~~-~~~is_ derived from 
increased computer capacity, coupled with digital formatting 
accomplished by the Perishable Data Extractor (PDE). For 
example, utilizing th~ Model 86 ermits processin of X-band 
signals within a proxima e y minu es a er in ercep , with 
additio oc on ecoming ava_iJ.ajj"J_e_ap roximareI. aE "one 
minu;t,e.-i-.n.tgrvals. This compa es En ne maximum current 
processing capab"1.li ty in X-band, utilizing existin~ equipment,/ " 
of 9 hours, with additional locations at intervals of approx
imately 10 minutes. Increased collection capability is 
recommended, and can be obtained by optimizing frequency band· 
assignment in mission 7107, by employing the fifth spacecraft 
of mission 7107 for providing certain operational capabilities 
in. ~.he ocean ·surveillance arena, by utilization of the third 
tr~n:smi tter in ·each of the four primary spacecraft for ocean 
_sm;veillance, and by includin·g S-band coverage in the X-band 
pai.:r. This combination of improvements could increase 
collection opportunity by 40-50 percent .. Detailed pro2osals 
concerni.n.,g-thes.e_r.e,commended ch~.ges to 1ro L~~cecraft ,wfll_ __ 
be forwarded to the ~RO within 60 days. 

·.·IM· •s·--· -, ?"_? X ·- - - ,ez:;;;;-;:-·;;;:nn, WZ. 

3. The cost; both one time,and recurring, of adopting this 
proposal is summarized below: 

COSTS ·( IN THOUSANDS • OF DOLLARS) 
·•,f.'i;,et:::;l--· .• 

A. One Time Cost 
Equipment 

B. Annual Cost 
(Recurring) 
~ersonnel 
Equipment 

FY 71 
l.147 

·1 ,r . 
FY 72 1 FY 73 FY 74 

-8-5-8-* 
·n1. 

( I,. 

FY 75 TOTAL 
858*.(,'f/ 114 7 

(.2.8-2-3-) * 
~l s-z. . 

' O**! ·94 
-33, 33 . - --

(110 ~) 
O** 

,3.J•.:i.,1 -

-~& 

I/Ole_ 
O** 

-3$Ct,Q 

/'2,0/r.. 
• O** 
3!Sf6'k 

- 43~ l./J.'1 k 
H,,5~,t.( 

TOTAL 1264 33 
IV, (J s~ -a~ .. 3;3~ -13 9-6 

< ~s-9-i-l * (-8-9-1-)~* (-3gr:t-2T * 
. 7,s-0~ E'+7 (]010) 

* After eval~a~ion of SEL Model S-6· at I I it ? 
is reco_mmended that corisider,~ion be~g-1~· v-e-n-~t-o~deploy-
ment of a Model -86 atj ~ in FY 73, .and tol I 
·in FY 75.. • 

** A smai'l increase in the personnel manning level of 
may be· -required on a full time basis in 

~-------.-c' 

view of the increased capabilities for processing, 
locating.· ancl reporting attendant with- thE! Model 86 . 

. . , 
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Advantages of implementing this proposal, from a cost standpoint, 
are ·that initial costs are small, and additional annual.recurring 
costs are negligible. 

4. Personnel required-to imµlement the recommended augmentation 
are 15 enlisted personnel atl I who would be utilized · 1 

•• to man the augmented SEL 810A. As experience is gained with µhe, I 
. ~EL 86. a slight increase.in.the CCP billet authorization for· Z •. 

1. lis _a distinct possibility. Justification for this evi 
increase will be sub.mi tted via the -normal CCP channels. . '/ 

I. 
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•' I•! 
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SCHEDULE 

SEP70 ,_ NOV70 JAN71 MAR71 MAY71 JUL}l JAN72 

=ities 
A 

NONE REQUIRED 

Equipment 
lt> 

~~L oivtt L • D ~ ~1 ,, . . 1 - --- -i:, ,,. c2 
SEL 86 B ..., 

'V -C D 
PDE - -B C D E 

,---".personnel F 'E - G3·· 
/ 

::lities 
A 

NONE REQUIRED 

Equipment 

fDE 
SEL 86 

B D E ~-- A ~---r::---- =--~~==--~- --
C 

Personnel 

CJ. 
Facilities 

:. __ ) Equipme~t 

PDE 
SEL 86 

Personnel 

'-

NONE REQUIRE~ 

A 

NONE REQUIRED 

B 

NONE-REQUIRED 

C D E 

JUL72 JAN74 

(- t .. 

.:.....---;--- ~-~ 

BC 

, __ ,,..,, 

7" 
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·,. __ 
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5) 

COQE: _, A - Decis.ion 
,, ___ ., .. 

B - Order 
E - IOC (Initial Operational Capability} 
F - Identify and Order 

C - Ship-<: G ·- Reassign Personnel 
. D - Install and Check-out 

1 To .CONUS 2van to CONUS 3If Required 

"CONTFOL'. SYSTf":::M ONLY 
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SITE AMOUNT 

Equipment 

SEL 810A Van.(Ship, Re-Ship) 

SEL 86 • ----~ 
I' 1 d' Computer,> inc u ing 

,@hipme·nt c1~~- -~n.s9~-l . 

Software 

PDE 

Personnel* 

Equipment O&M 

Sub-Total 

24,000 

858,000 

115,000 

50,000 

84,000 
;2,,7 
-l-J:, 000 

. ["~ 
l,l.M,000 

• 

- / 

*Personnel required •should be derived from billets currently • 
occupied at j j Recommend combination· of voluntary o~e year· 
extensions, and absorption from forced reduction in other 
assigned missions -at/ / • 

Eq~ipment 

PDE 

Equipment O&M 

' S.ub-Total 
:. • ~- . : ,, 

.• ......... ~-,:,,-:-· ~· .. ~-

, L ._:. ;,- • • j~J : 

Equipment ·' .- /':_ •. ;•:·-.,:-1• •• • 

TOTAL 

5.0, 000 
~ . 

-rl,ooo 
E~ . 
,,6~1, 00_0 

50,000 
'j • ' 

,1"1, 000 
53itj 

.o"'I,000 
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TABB 

CONUS OCEAN SURVE:[LLANCE FACILI.TY 

1. Summary. The desirability of obtaining an oce,i:ln surveillKnce 
processing and training facility on the east coast of the conti
nental United States has been examined. The facility has been 
determined to represent a valid requirement, due i.n large meas.ure 
to the lack of coverage of known ballist~·c· missi~le hold areas for, 
Soviet SSBN's, the increasing seal~ ~f Soviet surface unit 
deployments into this area, and the necessity- for establishing 
a training facility to standardize operating procedures, and to 
relieve operational units of the necessity of conducting large 
scale on the job training. A careful s·urvey of available 
facilities on the East Coast )ndicates an optimum location at 

I This dedision was influenced ~y 
the following factors; ava_ilability of support and security 
facilities; availability of communications; low )IBI; and maximum 
coverage of the :rp.ajor • threat areas·. • 

• Total cost of thi~_:facility is $1,462,000, itemized as 
follows: 

Non-recurring. •• 

Equipment. 
Building .. 

Recurring 

Personnel 
Equipment O&M 

·., ••, 

$372,000* 
$815,000 

$250 ,,000 
$ 25,000 

*Predicated on ac uiring new equipment, refurbishing 
equipment froml___ ___ ~J---=a=n~d~u=t=i=lization of the SEL 810A 
currently deployed to Command and interrogation 

/,functions wil~ be <;1ccomp 7s. e the I I 
~ engineering facility. 

) 
Personnel necessary to provide a cadre. for training, and 

to man the operat"ion.al site, total l_officer·and 42-enlisted 
personnel, as itemized below: • 1.' 
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Officer in Charge 
Material -Maintenance Men 
Digital Processors 
Collection Operators 
Collection Supervisors 
Analogue Pre-processing/ 

And Analysis 
Senior Supervi~or/Analysts 
Trainihg Super~isors 

:, .. 

. ·· . 
. ,_,· . 

. 'I° 

-: '. '. 

( 5) 
( 6) 
(16) 
( 4) 
(4) 

( 3) 
( 4) 
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~~ciii~;r:tr• ll:i:ll: comacre oron~~ds~ie~t~~o~~~g~~~~~~sing 
~~eas 1s provide e· ow: 

Cuba: 
Mid-Atlantic: 

Soviet SSBN Patrol:
Panama Carial: 

,30-50 minutes per day 
50~80 minutes per day 
50-100 minutes·per day 
10-30 minutes per- day·· 

;/ 

Coverage obtained both from'c--~--~~--~~is reinforced 
by. I I, particularly in those areas of· primary strategic 
importance; ie, SSBN patrol areas,.choke points, areas through 
which Soviet surface and ~uh-surface .uni ts. must·• pass for out of 
area deployme1t: .. and maier· operat.ing· ar~as .. Specifically, the 
coverage from ~-~--------f in -minutes per ·day ·poppy ·satellite 
series, is·, as s own. 

RE.D • 

GREEN. 

.. BLUE 

':.·•·,,:•, 

100 plus minutes-

30-100 minutes 

0-30 minutes 
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The following primary listing of equipment would be avail
able at~---~ Some of the equipment, such as the 810A com-
puter, would be acq.uired from I I other equipment would be 
refurbished; still other .equipment must be ·acquired new .. 

Digi-tal • 

SEL 810A computer mainframe -- -- ·,,-a..L.._,. h:•·-t.-.e:-\ -~-ur-t 
"' TM-11 Digital Tape transporters (3) ~---~ 

Magnetic Tape Control Unit 
Moveable Head Disc . 

. Fixed Head Disc and Controller ~ 

Anelex Line Printer 
Graphics display console 
High speed paper tape reader/punch 
Paper tape spooler 
X-Y plotter __ - . -
-··• ~ 

.....--, Perishable Data Extractor ~7:X>..,;;-
S~pport- Spare Package .__ _ --------

~- Sub-Total - $165,000 
(. ----

Analog 

CEC GR 2800 analog tape recorder 
Tektronics 565 oscilloscope (W/3 A-1 PI) 
Distribution Amplifier (DA-1). 
CE.I speaker 

_,, ESL pulse rate synthesizer • 
"--video disc recorder 

Brush Oscillographic recorder (8 ch) 
Astrodata 6200 time code .translator 
Electronic counter HP 5216A, 
Test Oscillator HP-20~C : 
Timing Generator iek. l84 
Audio signal monitor AMOl 
Oscillographic recording camera Polaroid manual 
Support ~pare package 

__ RS~ lA Receiver . ( 9· ),~~j- --- _ ~GJK 

Sub-Total --~lS~,000. 
:\ . ; - ------~ ... __ __._) 

Flooring, air~9onditioning, installation, arid incidental costs 

Sub-Total - f 49- -000 - .' - :,, • 

TOTAL. 
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1. As· indicated in paragraph 1 above, non-recurring funding 
tqtals $1,187,000 ,. while recurring. funding totals $275,000 .. , 

•. •Non-recJrring 

Equipment 

Building 

Recurring 

Personnel 

$372,000 

$815,000 

• . $250 ,ooo 

Equipment;. O&~ ... $._ 25, OOQ_ 
.... • ...... 

,., 
' .. ' '' 

.I 

-... • .... 

• ·" ... ' . ... ... • 
.. .• I#' 

1'. 

. .. : 

Approved for Release: 2024/06/12 C05026146 

• 

0 

f . ·\ 



I 

C05026146 
i ' G Approved for Release: 2024/06/12 C05026146 

.• ' TOP-SECRET 
EARPOP 

) 

•.. ':.. • , ' 1 
. '-./ 

,. 
I 

Introduction 

HANDl.£ VIA BYEMAN 
'CONTRO\. &Y~Q\ s»JJ,.'! 

Fc,ur nltcrnntivcs for eitc enhancement for ocean surveillance are provided, 
: .• ·•.· with Alternative A being the proposed NSA approach. ~ltcrnative B is 

substituting the priority e·orting (PDE) for the additional Quality Control 
•• • •• ~ \ (QC) n.ndys is complex. Alternative C is the new generation computer with 

. •• an additional QC position, Alternative D, the NRL favored approach, has 
'-· ~ • .- . the. new generation computer• and the priority sorter. The ag..alysis-time / •• ,, 
•" required is outlined for each approach the first time· it :I.a diacussed, 

Alternative Dis favored on this basis. 

: . The discussion on the ZI site is tenative, without knowking the full details 
of where the site will be~ what condition the equi'pment froml I is 

... ,. in, etc. In the cost comparison of the C and D Alternatives with the A and 
,~. •· B Alternatives, further savings can result if the SEL-810 Computer is 

· ... ,.- • ·" required at another POPPY site. In addition to the ZI eite, others which 
__ ::-~·-:.::· might need a computer are I If not for location alalysis, just for 
• ., •. ~ ~-- •• digitizing) or second computers for_ I for national processing. 

' • ·i : ... 
:·:, :· • The ·requirements for Ocean Surveillance have continued to build in importance 

• _. ... ---· ~. since t·he time that the architecture for Mission 7107 ·waS completed. It --
..... -: • is now essential that the capability of Mission 7107 for Ocean Surveillance 
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,· .~: ·I\. Approach 

' 1. . -· . ·\ 
_ Second 81 OA t~ tJ months - temporary shipment of com put.er . . ; : :~ ·-·. • 
used for training and checkout installed in van) • • .••. . ·::-. ··_ .\ • .. 

• •• •'· :"-//.·-·,. ~: .... 
•• 2. Second Q,C. t~ 

~---------" 

.- ... 
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: .......... ~·~ ' . ·.·t,::.,. -

: • ··:\·_:;::·~ncrea·sed
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_j~~~--~). ·:Increased_.~~~-:-}>/f)>r·f._: Reduced '·:· •• ~ • 
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1 • _Pr_o_c_c_a_o_i_n_..g,__o_r_'_'X_'_' _Bo_n~d--:-. n_t....,_I ____ _JI .. , ·: 

HANDLE VIA BYEMAN 
CON!ROL. SYr.TEM OHL.Y, 

Approoch C uoing new computer and Q.C. augumentation 
Cumul~tive 

Time in ~Unutce Stepo 

·,·. St.ort intercept 0 
16 
31 

End intercept, prepare for processing .• 

91 
104 
k"O 

Tape trailer added, tape rewound, tral)stei' to Q.C. 
room, start analog Q.C. 

End analog Q.C., start reformatting . ,, ... 
Start second pass • 
End second pass 
End reformatting, start hand sort 
Start third pass 
End .third pass 

, ..... '\ ;._ End band sort, start PRF sort 

:•,'• 

•. 

bursts 

i •. 

//·:,..:-: 
•:,I • .. 

.. ' 
• .. _!! : : 

J.91 
20.S 
224 
251 
259 
272 

• • ·,:_· .. _, . End PRF sort, start collapsing data to 
;·, End collapsing data into bursts, start 

review 
burst listing and 

... ;:. 

,. .• • ,? ..... 
1 ,..r\.~., • . .. . . . 

• • ·..,: J 

~ , • ::~;/··:-( •• • ' -

. ,: 

• I ' ' .~ • 

' '' 

·•-End review, start obtainin~ PRF and 
. • • : .-, ;, •. End running doppler .P'RF and a tart locations 
:-::'/ l i ... :, First location .. a ._ ... :. . 

:: _ .. : • :, • . •. : ·: •.'-. .. . . • · .. ·· ... . ·.' ... _: ; 
. ; ..... ,, 
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• " .. , 
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i . 

.. ' 
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CONTROL SY:;'?'E:M OflLY 

FY 75 TOTALS 

0 
(.Jl 

0 
N 
m 
1--1 
,.i:::,. 

m 

• --~, -!~-•. ·:;· .. ,..: ... --:i'.... .:.-:--.-:.·:· ... . =. -;~ 1, .-::. :.... •• ·-:. • •• -... ::· One Time Cost .· ......... • , · ... -- .... · ..... •·. •·.· ~,. · .· ·,., .. ··, .• ···. :·· ·. ., ...... . 

Equipment •. 1'' 'i;-{: :tl·),~::~~ ·;',}i f ;J:: '\;;: • . ;~: :'.\'. .. ).;,/: ;r:-){,/ .... ~ ~-- .· . . .. ·... . . 
·A. 

. ;.· 

,. 

. 
.. 

Receiving Equipmenf • -:.,-:~.':> . ·:·: ·_. 180 .:.·=-·:~·-.. :: .. • :: . .-_:/.~·.:. •• ·-_-: ';: •. ->~ . .:._.; '· .. <: · ,- 180 
• , • • ••-• -:,• •. =••••,•:• ... : ••• • 3 .•• ;.;•• ••,:,.:".-~ • .. --:.,;••:--:-.,•:~.: .. ::• .. ·••'" ~_,•.--.•,•• ..... :. I 

Processing Equipment·.:.-_ .. ··,. .:-, .. .:.,· •• 97 ···.''. ::· ---:--···./: .. :=.: ,: ;:_: ::-< •· • • .:.:.~.: ;.:.:: 973 

Cori~:&i:i~~tl:?1:I '_ :~::;~:tt·~'.{;j:~,·;•i:; :.i(}]i!)~l:{:.,((~;filt.: l~t'.i;;t;;.';};:::-_:~: i,' l;~: ~~ • : ,· 
Air Conditioning · ··• ... • • .. ·, • ·•. • ·,,. ·· .·.· ,.. ,,·· ·.•·· · ·· ', •.· .. ··.-. · ·.-

Bert~~~trical Power.: _:0 • ,. / ·;;:>:·:=<'?;· : ·t:i:f :t;t:: /: ·• • # 
• .. -.. 

•~•, •• ••r I,._ 

·•-·: -. 
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·._. ·, .: • . )=r }~:~/:!~\.- :·\?:L'",_ .... :.:; :-:-~-~-->· -~._=, 'J·'-. 

1153 I\) 

0 
0 
(Jl 
0 
N B. Annual Cost (Recumri'g) ••• 

Personnel 
Equipment O&M 

.•· 
·,• 

-·:· ·;.::·< \> :· 
.-··.c· ··~ .• <<:· :.·-.·-\':~( ,,··.· 1 
•· u 16 

46 ....... ,-. 46 
57 
46 

Facilities O&M (Utilities, TOY) 
(Supplies,· etc.) 

- . ·~.: ::· \· ·•:·. <:=:·.:-:: ·<:.:<- :: ____ :;_:: .. • . •. . . :. .. 

TOTALS 172 103 103 
•: 

TOTA~ 1202 103 103 

... ~:. -·, 
•.,"" .. 

: __ ::. =: ~.:,/:.:;·:-...~-:·/;. r: ·✓ -:.: ;·. 
.... :··.·': 
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"':,, ·: ... 

~· 
'· ',-- . ... ):•· :~.:- ·'\:.:\:~(· .. ..:·- ,:;· 
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• (5 yr cost)· 
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UcRPO?-
• HANDLE VIA BYEMAN 

Alternative D CONTROL SY:;.TEM ONLY 

A. Approach 

l. Second 81 OA t9~-~~_______,f 3 .months - temporary shipment of computer 
used for training ·and checkout installed in van) 

2. Perishable De.ta Extractor to t7 months) 

3. Second generation computer td~-~--110 ~onths .- at this tim~ '.·'; • .:. '· 
return traini~g _co~puter and _original! . 810A is available for : • 
another site) ,_. .. · • • : • ·,. • • • • •,:-;.·. • • 

~• ~. • ' ' •'' ,• I ,• I / 1 , \ ~ 

... 

.:• ·.··,_ ,, .• :.::/': .. _;_-. . / .. 

·.: :." B~. _Cost ~-~\JJ\ 
, .:_~_::-:~ •. Equipment ·, _,;·.>,:.:_;;_,_. •. Jllih .--~·,\::'.- ... Personnel , Recurring 

-: .·:·.'· .. ::·. --~··Digital $1173 K ·},/{·i:·<:. ~~)-~\_;.\:(·:1.s[J(l ye~r).· . . 84 K (1 yr. only) personnel. -
.-\_-~ ·_.,_· _.' (115 K sof~are) .... ·: ;:·· ·.:;_-\·-~·· •. ,::?:.!·,\'::-'..,..- :.: : . , · • .-:.·-:.' ' .. :· ·..,11 K equipm~nt :.~ ~ ~ "~f::\{ . . ' ):iS' :)): ·' '. • •• •• ·•. • '117 K. ,': 

. ·.>,:~,.:C. Capability\·:·.\.:·. .··:··· :, .... ·. '·:>;_·~} 
:· • ... •, 

,·. 

:,r 

· :· . , • Site .. : . Ocean Surveillance ··-.· 
\ 

National NSA (Cost effect.on) 
,• ... ' 

-~ .. 
Ihcreased· (400%) • ':; • Increased (i.0•ll. • ;:. • . .-· Reduced 

. Increased .. :··~::_·_ ,. .- . . Increased :;:' ·/~ :-. : .. ·_.? ·. • • No change 
t I r.", , , .. • • • • •. ~ ; • .: ~• • ', ; ~ • V' • ,• ,•: 

· Increase~.-'·:..'·_<· ,:.<r~ ,.Increased::_·_:,:.:: : :_ .. ·.' •. ; .· No change . 

..... 

n 
....... ' 

... 

·: -~ Do 

! ,. • ,.. '.ti 

-·~· Large ··.-.. 
• • I •• I Y,, • 

'.... \ 
·, ,. 

, .-... "· Slight - see Alternatives B and O ."::.;. ··, :: :::= '. ·,-.: ... ··~·:•,;.:;- ;.·•.,:·:•;- ··:: .. · ., ' 
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•• • , ... ,:_., . •• •: i '·.··.' .• ,·, ! ,'·:•~ •! • :_I ••• ., .... ,:.· ., ,, .................. ;., •• TOP SEC~"l];ltPGP 

• ·.·~ \' ;/'. H:' ;i~'.;;.~;. :~'!?:·:;: : , •• , • • ;:: ":':: :1;:::/:. :.;:,, . · : < ;,~AND~E Vi~ i ~~MAN 
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; /,,•' I 
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Process'lng for "L" Band or "S" Band 

• .• '. ' . 
. :. \;. Approach A using Q.C. augmentation 

HANDUI VIA BYEMAN 
CONTROL. 8YlUDI ONI.Y 

Cumu liat i. ,,~ . 
Iimo ln Minutes Steps 

\.._ I , I 

.. '~:.t, . ·--: .. 

.. ).>t>~~--
~· /;: :.: ~;." • 

.· . .... : .. \ .. 

., ·. 

., : .. 
-,, ' 

....... 
'l, ,. •, 

.,· 
•. 

Start intercept 
_I ,•,. I 

0 
16 
31 

End intercept, start to prepare for pfocessing 
Trailer identification, rewind tape, move•"to analoc;i ./,·.-_/.:!~''.;, 

•',: Q.C. room, run anaiog Q,O. • 
76· 

\ 
End of Q. C., .start computer processing by reformatting 

' 'I • :•' ,. tape_ 
9 61 . I,·. • .··- Reformatting complete, start R. F. band sort .. ·.•' ...... 

l 04 •• ~ ........ t.-. Second pass starts 
l 08- •• ' <_.·> ... : End R. F. band, sort, start PRF sort 

I Ii• • • '"I• 1' 

120 , .. • ··.\:··. ·=•. Second pass ends 

. ·r '. 
,· ' ..... 

,_ .. , . "' 
" ..... ,. 

1z3.? ~ ·;-~ .. ,-:' End PRF sort, start collapsing data into bursts 
148 : '.' • 1 ··-:· Finish collapsing data into bursts, start listing and review 
-163.<_ :>}~_::.-... ·Complete burst listing,: start running poppler PRI and[ ., . I . L_________J 

f: 17 3 ·;·,~~)';,:;:~.-,End Doppler PRI, .. I ]~~~ta~ .~(?C~~~n·a:< .. --~\.;··\-;:-._.· :·. • _· .. _ ; 
•:--:- • 18 3 ··11 • • ·.•.: • '. • : First location • ·• • ... \ ... ' .... • -~-: \•-;::-. • · ·. ·,:,,,· .. -· ;:. ·.- • .. • · ·· ~--.- .. , . .- -
:,••.. • • • r••1_ •. :' • • ·.,·.:::,· ·•~·,,:•·":,.::~.:·~,:'•',•~t4•.•· . .'~. \'_c"- :.:,:(. •• .. •, •. • .. ·.~ ' ·•· 

193 ~.;;·.·;. __ • .. :·:second location,_ ·: •·,,·:::,:-:. • ._·\;.:-.;/.·.;:-.-;.:;/·::~:··:.·., .. ·_:,,· • :: ·:1·-: ...... · • • 
•• '• '\' ••. -.,,," •••' • ' /•'' •• .._ •~,••' ! ••~• ' ~~••:,• •• \I •, '• ,', • ,.', • • ,• •• '1 .~ • • ':" ~~ 203 · - 1·1· ·~• ":.•Third location·· · · ... _.,, ... , ............ , ... r., ... ,., .. ,.,.,, ., .. · • .•• • •·· 
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Processing of "X" .Bo.nd 
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VIA BYEMAN 
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.Approt1ch -n·using nev computer.and Perishable Extractor 
'eONTROL sv.;n:.M ONl .. 'd 
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- .. \,··· '.:_ 
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•• .... 
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24 
37 

. , . I 

-. 

,,. 

Steps I 

I Start intercept, R.F. b~nd sorting and refo;matting 
F.nd intercppt, a.tort_J?Bf_.sort 
End PRF sort, start col.iasping data into bursts 
Finish collapsing data into bursts, start burst listing 

and review I 
End review, start obtaining donnler PRF ~-·.• 
End running dopp~er :PRF.l ~di , I _,start locations ··; 
First location , .. , -. 1: ·.;-:;._.: •• :-:-.,_,. 

., . 
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ZI Facil.!!Y 

. • • I HANC>LE VIA BYEMAR 
: ' •... The estabHshmcnt of a new facility can be !made at minimum cost, 1f:Qi11~tl'tarSM ONI..' 

• C or D are chosen as the current! 1 bomputer would be available for this • • 
\ • site. Further, a large .percentage of the analog equipment from would be • 

_._.· ·: • available. - · ! . 
, ,.·. :- .: . I 

• • • For the basic site the following is an estim!ate of the funding necessary to either·. 
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