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KH«9 (NEW SEARCH) PHOTOGRAPHIC PROCESSING

OF DUPLICATE MATERTIALS

1.0. Purpose and Scope, This staff study examines the capabilities of,

and assesses the resources required for, the U. 8. Army Topographic Com=
mand (TOPOCOM) to accomplish duplicate film processing and sdministration
for the KH~-9 cartographic terrain and stellar cameras materisls that will

be acquired from the NEW SEARCH photographic satellite missions begioning
about February 1972. Services would be provided to a national reconnais=
sance, intelligence, and cartographic community consisting of about fourteen
} (14) customers. Panoramic cambra materials processing and handling are got
| included in this study.

SRR e

1.1. Functional Responsibility, The duplicate photographic film
processing and administration for the cartographic portions of each mission
would be performed at the Broolkmont, Maryland facilities of the Army
Topographic Command (TOPOCOM) in the Army Precision Photogrammetric Labe
oratory (APPL). The entire work area is a sacure vault and storage
facility.

2.0. Assumptions.

2.1. Operational Procedures. A critical response time of 24«48
hours will pot be mandatory. The laboratory processing of an incoming
photographic mission would be conducted on a two-shift operation and be
completed in not more than five working days. However, emergency require-
ments for partial coverage would be accommodated on a priority basis. The
administrative effort involving security control, final inspection of con-
tainers, storage, and shipping arrangements would parallel and follow the
technical efforts. Delivery to customers, including overseas locations,
would be accomplished by the regular Armed Forces Courier service that is :
now available. 4

2.2, Storage. As holder of the original film, the TOFOCOM will
assume archival responsibility and establish a permanent storage vault
for this material. The original frame and stellar films will have ope
master positive duplicated for backup. Follow-on usage of the original
£ilm will comnsist of "special order" preparation of glass plates, step~
and-repeat process dupliecate primts, and continuous process duplications,

2,3, Parameters of Effort Imvolved.

2.3.1., Photographic Base. Polyester thin base photographic
film materials will be input to the processing operations. Use of ultra-
thin base {(UTB) materials (1.5 mils) is heyond the scope of this study.
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2.3.2. Source Materials. The source materials will consist
of approximately 4200 linear feet of 9% inch cartographic frame cemera
film and 2400 linear feet of 70 mm stellar camera film for each KBH-9
satellite mission. The original negative film will have been developed
prior to asrrival al TOPOCOM.

2.3.3. Customer Reguirements. The snd-product from each
mission will consist of ap estimated nine (9) copies of duplicate nega-
tive film and ten (10) copies of duplicate positive film of the terrain
camera, for a total of nineteen (19) copies; and three (3) copies of
duplicate negative film and four (4) copies of duplicate positive film
of the two stellar cameras, for a total of seven (7) copies. A total of
89,000 feet of duplicate film will be distributed for sach cartographic
mizsion as complete and partial sets to approximately fourteen (14)
customers {see ANNEX A).

2.3.4, PService Period. It is estimated that the servicing
will span a minimum three-year scguisition period consisting of six to
twelve cartographic missions at a rate of four per year, beginning in
February 1872 and ending in June 1974, The gross footage produced for
nine missions will total 860,000 film feet,

3.0, BResource Estimates,

3.1. Production Costs. The estimated cost to the government is
$37,300 per wmimsion for direct labor and materials only. Appropriate
cost-audit technigues will be instituted wheh the project begins so
that s mission-cost model can be determined, A listing of cost estimates
is provided in ANNEX B.

3.2. Anpual Cost. The annual cost to the government for total
manpower and materials, and one-time cost of special training and equip-
ment, are estimated to be $185,000 if nine missions are processed in a
thres-yeay period. An eguipment utilization plan is given in ANNEX C.

3.3. Ppersonnel., While thirty-three (33) persons will be engaged
in sach production rum, only eight (8) additional manpower spaces are
reguired, Three (3) employees are needed for administrative services
and five (&) photographic laboratory employees are required to assure
satisfaction of the existing workload during the ''special project” pesk-
production pericds, A timely DA authorization and hiring authority for
the additional personnel is critical to the success of the proposed
operations. A4 minimum lead-time of 12 to 1B months is usuvally required
to recruit snd hire, provide on~the~job training, obtain special security
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clearances, and replace the project cadre who will attend advanced traine-
ing courses. (See ANNEX B, page 2)

3.4. Work Area. The 2070 square feet of floor space needed for this
project is or will become available within presently available physical
space,

4.0, Discussion of Advantages and Disadvantaszes.

4.1, Advantages.

4,1.1. The physical facilities (including clean rooms), the
major iteme of equipments, and a nucleus of qualified technical and ad-
ministrative personnel are available at TOPOCOM. Therefore, government
dependence on contract services can be reduced.

4,1.2. The USATOPOCOM is a primary user of satellite photogra-
phy. This provides a special incentive for wmaintaining metric quality.

4,1.3. The proposed function is a technical support service
that is directly related and harmonious to the TOPOCOM mission of provid-
ing a variety of topographic products to a broad array of users. A
similar mission was assigned to the Army for the KH-5 material and re-
sulted in experience which will be beneficial in the conduct of this-
mission.

4.1.4. The DOD and the Army will benefit because the operation
will provide pragmatic technical knowledge that can assist in formulating
future photographic technology development plans.

4,1.5. Functions of this kind are judged important for the
future mapping operations concept and they were consldered when the Chief
of Engineers topographic resources were reorganized and the Army Topo=-
graphic Command was formed. This project will be a critical firstephase
of the continual evolution toward a family of topographic materials and
products.,

4,1.6. Since the project is directly related to the master
topographic data base copcept of operations, it will serve as an excel-
lent pilot test project, and it will help to further refine the datas
bank concept by testing the theoty of timely respouse in 2 non=crisis
situation.

4.1,7. Furthermore, the project will help to improve organiza-

tional effectiveness in a major topoprsphic techmoloey by affording Army
the means to develop and exploit an unused but latent capability to pro=

duce a high quality interim topographic produet at the level of tha state-
of-tha-art. Photegraphic technology is primary to the techniques used in
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raw data reduction and source materials transformation because the ?fr
guality of the topographic end-product depends, in no small measurse, on §
the guality of the pbotographic image. The processing operation is, E
therefore, an integral and vital part of the total data reduction effort. £

4.,1.8, Finally, it affords the opportunity to obtain unblased,
but critical, user reactions from a heterogenecus cross-gection of cus-

tomers regarding the service rendered and maintained.

4.2, Disadvantages -~ With Counter-arguments.

4,2.1. Army's assumption of responsibility for the project
requires programming of additional funds to acquire the minimal addi-
tional resources necessary to fulfill the objective.

The mission must be accomplished and no organization
can organize and conduct the job without impact on their facilities,

their resources, or their present obligations. Funds must be zllocated
to whoever performs the job.

4.2.2. The project may occasionally compete with the timely
completion of scheduled support for priority operations.

Safeguards, such as the early recruitment and training
of eight (8) additionel employees to replace or assist the experienced
- persons who will conduct the project must be accomplished. Advance
i notices of forthcoming peak-periods will be issued to operating elements
% to submit servicing requirsments in advance.

4,2,2., It is very possible that requests for "extra” customer
5 services on KH-9 material will further increase the projected workload.

Reimbursable servicing agfaements will cover extra
expenses incurred for the benefit of outside elements.

4.2.4. Because of the more advanced technology to be employed,
it is mandatorz that a minimum of six (B6) cadre employees receive
specialized training prior to the initiation of the project.

A timely conversion to advanced technology was a primary
reoiganization objective of the Chief of Engineers.

4,2.5. Technical review and evaluation must be instituted to
aveid costly mistakes in the beginning.

Qutside consulbnt systems analysis will be provided to
the unit supervisors during the operational planning and initial conduct
of the project angd cost auditing will identify expended resources,

- ;_r;ﬂ;;j;a:;;?:tiv? 4 TCS’ 1 0:{. 28 3 N 69

SELILS JAN 2

. S S—— HANDLE wia
mmmmm;«u e « " *} ; m 0 - i T T‘
) R LU gkt GONTROL. SYSTEM GNAY

’wf%eiw K

gbs C05115




CO5115767 - Approved forélgl@%{g/ﬁ%s Cco51 157%

5.0. BSummary.

5.1. Location of Facility. 7The decision to locate the proposed &
processing facility in the Capitel area will be in the best interest of
the government because the majority of users are located nearby and the
reliance on the contractor will be reduced. It is assumed the contrac-
tor would also encounter an impact similar to the one Army will have
for this project. Similarly, the Air Forece facility, which has been
procesging duplicate materials and is geared to the present mission, will
be burdened with a. substantial workload for the panoramic, or prime
camera, products from KH-9.

5.2. Resources, The physical environment for high gquality process-
ing is available now, The assignment of this mission to Army will only
require s minor sugmentation in personnel,

5.3. Primary Producer. DIAMC letter of 3 Dec 68 (TCS-657905/68),
subject: "Exploitation of TALENT-EEYHOLE Materials,” designated Army the
primary producer of large scale cartographic products from KH~9 materials.
To guarantee maximum exploitation of source materials during aserotriangu-
lation and stereo-phétogrammetric compilation, zll pertinent photo prod-
ucts must be made divectly from the original negative.

6.0. Conclusions.

6.1. The APPL facility is ideal for processing satellite photog-
raphy from EH-9 missions,

6,2, Significant technological benefits will be attained with a
minor expenditure of resources,

7.0, Recommendation,

It is recommended that higher headquarters autborize assignment of
the project to the Army Topographic Command.

8.0. Addendum,

After this study was prepared, the DIA requested information on
the capability to process the original negative (reference para 2.3.2.).
Because of the short time allowed, a brief lmpact assessment is appended
as ANNEX D. As the APPL facility was purposely constructed to provide
a total precision photographic and photogrammetric capability, ANNEX D is
submitted as a second alternative for decision. Naturally, more resources
are required for original than duplicate processing. The eight persons
become twenty and more training and technical ndvice will be needed,

Alternative 1 - Process duplicate materials.
Alternative 2 - Process original and duplicate mat&rials,
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KH-8 (NEW SEARCH) PROTUGRAPHIC PROCESSING

3

PROBABLE CUSTOMERS

SETS (positive & negative) PARTIAL SETE (frame)
ORGN FRAME  STELLAR ‘ ORGN
1. TOPOCOM Z 1 7. NAVOCEANO
2. ACIC 2 1 8. USGCS
3. NPIC 1 I 9. Canada
4. DIA 1 - 10. socod
5. KSA 1 - 11, MEAFSA
6. BSAC . _;.__ 12. EUcoM
8 Bets 3 Bets 13. UK. (possible stellar)
. _PACOM
1 Set

Stellar users have generally required loan of original negatdive
{white background with black dots). Recent ACIC reports indicate improved

measuring sceuracy and more wisible stars using a pesitive copy.

Wote: The omission of organizations from this preliminsry iist does not
imply a2 denial of access to the material; but, rather It suggests
additional customers.
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KH-9 (NEW SEARCH) PHOTOGRAPHIC PROCESSING
OF DUPLICATE MATERIALS

PRELIMINARY COST SUMMARY

Funded By
Army HRO(S)

1. COST PER MISSION $37,100

Personnel - Direct Labor $12,800

Materials - Photographic & Packaging $2¢, 300%
2, ONE-TIME EXPENSES $58, 600

Consultant Services $ 3,000k

Special Training $ 7,200%

Salgries During Training $18, 150

(430 Man-days)
Processing & Support Eguipment $29, 000
Office Equipment $1, 250

*TOPOCOM estimates

3. ADDITIONAL MANPOWER Pergons
Photo Lab 5

{8 @ $11,540)
Service & Support 3

Total 8 $92,320 pa

Minimum lead-time of 12~18 months reguired to recruit and hire, provide
QJT, obtain security clearances, and replace cadre for specisl treining.

Agzignment of mission should he accompanied by authority to program and
budget for sppropriate resources and any sets or sewvicing required
beyond this should be on a redwbursable basis,
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EB-9 (NEW SEARCH) PHOTOGRAPHIC PROCESSING
OF DUPLICATR MATERIALS

BB e

PRELIMINARY RESOURCE REQUIREMENTS

1. PERSONNEL - Direct labor

Estiuated
Reguired Available HNeed Cost per Mission
Service & Support (1) 8 2 3 8 4,800 (D.8E5 MY)
Photo Lab (2) 28 . 5 8,000 (0,688 ¥Y)
Total 33 25 8 $12,800 1.3 my

Estimated FY72 Salary Base; (1) $7,700, (2) $11,620,

2. PHYSICAL SPACE (sgusre feet)
Secure vault spsce for storsge and work areas.

REQD 4VAIL HEED

Administrative 1150 325®  gas®
Labowataory 50 o 508
Other® 870 0 #7108

2070 338 1745

Bgpace availnble in APPL Building., Administrative activity could
coexist with technical.

GemEE SR

bSPaee will becowe svailable ss out-of-date waterisls are phased out.

s s RS

©An additional BTO square feet are required for housing personnel
who will be displaced when lst floor of APPL is operated as s Clean
Room, The 870 sguare feet is not work space.
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Fil-9 (HEWd SEARCH) PROTOCRATHIC PROCESSING
- OF DUPLICATE MATERIALS

W&imm wtilization plan

Units of York Unitse Man-machine %
Bquip = Persons Per .Job Rate Hrs {Fer Job)
Speration R sapaciby ei&: i
eatim&t& ¥
fo Filw Clesniogh 1680 £t 1200 i
#(sot always needed) (1) (1) % of eriginal) "400 fph h.o% L
2. Inspection and i i 111,760 £t
Splicing Horiginal & 2000 fph 56. - o
processad) s
4. Donsitometyicd® 3 3 59,180 ft ‘ 20043 ;
Inspection and (original & 50% {300 fph s
£ procassed) ;
{g Guality Control - 1 12, 1
2 4. Continuous Film ? ? 105,160 ft 6000 fph |  17.5/2 %
g Printing %%
b ;‘3
E 5. Continvous Bpray 2z & 105,160 fr 3600 58 .442 b
3 Processing e 1800 fph " ii
14 per +ls A
Optional Techuiques shift - é
4.8. Step and Repeat 2 2 26,400 it 360 293/2 %
Contact Printing {4 copice) . 80 fph %
B
5.a. Continucus 1 1 105,160 It
Vigscous Processing
7. Security Contyel 0,125 MY 68l cans, 637 labels 225 W

Records {input & ourpur)

8. Tuspection Contents 0.25 My 111,760 fr, 681 cans 450 dH
9. Storepe snd Distribution 0.25 MY 637 cmng, 102 boxes 450 W
Adminsstration

#0paration 3: Work effort preparatory to production el the first unit provides
techrical process criteris that pepmit faster prodection of subscquont wndts.
Time will be less 11 measurcwment dats is wmade asvailable with the O,

S 101283 - 49
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KH~-9 (NEW SEARCH) PHOTOGRAPHIC FROCESSING

OF ORICINAL NEGATIVE

g

i RS e e

1.0, As npoted in the Addendum (p 5), a statement on TOPOCOM capability
to process the original negative (reference para 2.3.2) has been re-~
gquested., The impact on manpower, training and space allocation is
outlined in the following pages. )

USATOPOCOM would not object to the assignment of the wission of
procesaing the ON material if such assignment is consideted in the
national interest., However, in consideration of the relative advan-
tages and disadvantages, Including the preater impact on facilities
and resources of processing the ON's, it is believed that it would be
advantageous to process the ON materials at other facilities, In any
event, full qualification for processing the duplicate materials should
be attained prior to embarking on the critical ON processing.
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EH~9 (NEW SEARCH) PHOTOGRAPHIC PROCESSING
ADDITIONAL REQUIHEMERTS -~ PROCESSING ORIGINAL NEGATIVE

PRELIMINARY COST SUMMARY

Funded By
Army HRO(8)

1. COST PER MISSION $18,625 :
Pergonnel - Direct Labor $ 15,380 i
Materials $ 3,245% i

2. ONE-TIME EXPENSES $2,113, 150 ""‘
Consultant Services $ 6, 000% f
Specisl Training $ 4,850 g
Salaries During Training $£14, 300

{290 Man~daysz)
Processing & Bupport EquipmentA* $2, 088, 000%
*TOPOCOM estimates

3. ADDITIOHAL NANPOWER Persons
Fhoto Lab @

Enginesring Maintenance 4 (12 @ $11,540 pa)
Custodial 2,

Potel 12 ° B138,480 pa

dewnprtiing and
deckaszification
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KH~9 (NEW SEARCH) PHOTOGRAPHIC PROCESSING
ADDITIONAL REQUIREMENTS -~ PROCESSING ORIGINAL NEGATIVE

PRELIMINARY RESOURCE REQUIREMENTS

1. PERSONNEL
Regquired Cost Per Mission

Technical
Photographic 6 $ 14,480¢ ($12,800 pa)
Engineering Maintenance 4 560k ($14,000 pa)
Custodial 2 340 (% 6,300 pa)

Total $ 15,380

*Based on FY72 selary G5-10-5 working o 2d-hour day (2 12-hour shifts)

3 and including overtime and rehearsal.
’ #kBased on FY72 salary GS~11-~5 working B~-hour day 24 days per mission
2., PHYSICAL SPACE

Qutside the Clean Ares 2,800 square feet of space must be made
available to compensate for egquipment and personnel displaced by:

2,1, Placement of the CD Processor

- 2,2, Separstion of paper snd film processing operations
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