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( ) Th is report is the second ina seri es of three to be prepared for the 
CINCPAC Mi litary Basing Agreement (MBA) Working Group. This working group 
is concerned with developing information that will be useful to US negotiators 
in the forthcomi ng 1984 negot i at ions with the Government of the Phi 1 ippines 
(GOP) regarding continued US basing rights in the Philippines. 

The study is to be 
accomplished in three stages, each of which is to be documented: 

1. (U) Survey past reports to determine methods that have been used to 
evaluate overseas bases. 

2. (\A) Using information from the above survey, develop a method for 
evaluating US bases in the Philippines. 

3. (U) Perform the actual evaluation. 

(U) This report documents the second stage. 

i 
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SUMMARY 

(I) This~eport discusses a proposed method for evaluating the US bases in the 
PhilippineS. The methOd is based on a methodology developed by the Rand 
~poration and used in severalHu(Lie5 __ ~uEJished 10-15 years ago. 

(,) The Rand methodology also calls for evaluating the functions performed by 
Philippine bases. Chief among these are the following: 

l. (u) Prepositioning and forward deployment. 

2. (U) Underway replenishment. 

3. (U) Aircraft reconnaissance missions. 

4. (U) Training. 

5. (U) Worldwide communications. 

6. (U) Providing navigation aids. 

7 (U) Intelligence gathe~ing using ground based equipment. I • 

(') The last three fu~ctions involve equipments that must be located precisely 
on the Earth's surface. It is not a simple matter to find alternative loca
tions. If the bases in the Philippines were lost, then certain sub-functions 
could no longer be performed. It would be necessary toconduc a worldwide 
study to determine whether the loss of sub-functions in the Philippines could 
be compensated for by equipment elsewhere in the wOl~ld. The evaluation of 
these latter three functions is considered to be outside the scope of this 
report. In the proposed evaluation, each of the first four functions would be 
treatd separately. In looking for alternative locations, it would not be 
necessary to relocate all of the functions to the same new location. 

(U) One of the Rand publications ;s devoted to the evaluation of only US 
Philippine bases but it was published in 1968. This is Rand report number 
RM-5704-ISA (Reference (a)). This report contains considerable detailed cost 
data that can be updated, in particular: 

The cost of replacement of the facilities on US bases in the 
Philippines, in 1970 dollars 

The cost of construction and the lO-year cost of operation of oilers, 
ammunition ships, and combatant ships, in 1967 dollars 

This Rand report is referred to frequently in the following pages. 

; i; 
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(I) An important part of the cost of operating new bases would be the cost of 
additional ships and aircraft if the new bases are farther from potential 
t l"'0u ~~_~~r e ~~ __ !~_~~ __ !~~ Ph iJip pin e s . 

The-appendices- aeve Top equations 
re fating dislanceand round trip Tlo'-e to numbers of aircraft and ships 
required to perform particular functions. These equations also make it 
possible to determine how performance is degraded if additional ships and 
aircraft are not provided. 

(U) The use of notional ships and aircraft is an important part of the method 
proposed in this report, and is a departure from the Rand methodology. 

• However, this greatly simplifies the mathematics and bookkeeping and avoids 
using the digital computer simulators used by Rand. 

DB iJ PI BENTI~r 
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A METHOD FOR EVALUATING U.S. BASES IN THE PHILIPPINES (U) 

(U) The purpose of this report is to discuss a method for evaluating the US 
bases in the Philippines. The method is based on the methodology used by the 
Rand Corporation in several studies published 10-15 years ago. These studies 
have been reviewed in a report entitled, A Surve~ of Reports Discussing the 
Value of US Overseas Bases which was completed by J 5 in August of 1981. Many 
of the reports discussed the evaluation of overseas bases but did not deal 
directly with the Philippines. One of the most valuable was the Rand Corpora
tion publication RM-5704-ISA entitled, Some Military Implications of the Loss 
of Philippines Bases (Reference (a)). This report was issued in 1968. It 
contains much valuable information and will be referred to frequently through
out th is report. 

The Rand methodology calls for determining, for each alter
native base location, the following: 

The cost of construction of new base facilities at the new location 

The cost of additional aircraft and ships required if a new base 
location is farther from a trouble area than the Philippines 

The additional cost of operation of the new base and additional ships 
and aircraft 

(I) Several functions are performed by Philippine bases. If these bases were 
lost, it would not be necessary to move all functions to the same new 
location. Each function should be considered separately. 

(U) Following is a discussion of how each would be handled. 

(U) It would be assumed any new base location would have maintenance, repair, 
and overhaul facilities, and would have facilities for storing supplies, spare 
parts, prepositioned materiel and the like. Thus, these functions would be 
evaluated implicitly. 

(/) The Philippine bases have excellent facilities for training pilots and 
ground personnel at the Zambales Peninsula and the Crow Valley Weapons Range 
(see Appendix A). In an effort to find alternative bases, the possibility of 
providi ng training facil it ies woul d be cons idered. If trai ning faci 1 it ies 
could not be provided, the cost of transporting personnel to training sites 
would be computed. Also, the cost of providing additional personnel would be 
considered. That is, if, for example, 10% of personnel are away on training 
to the CONUS, say, then it is evident that 1.1 men are required to keep one 
man in the field. The training referred to here is not of the sort that is 
gained during maneuvers and air exercises. The training provided by 
Philippine bases permits use of live ordnance by ships, aircraft, and ground 
personne 1. The training problem wou ld be somewhat overs imp 1 ified but time 
would not permit a complete study of this problem. 

Classified by: Rand Corporation 
Review on: November 1988 c,e\ ~!'! !5!t4Y'zltl 
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(,) There are three functions that must be considered outside the scope of the 
proposed study. These are: 

- Communications 
- Navigation 

Intelligence gathering, with ground based equipment 

(.r) Some of the equipment performing these functions must be located precisely 
on the Earth's surface. Attempting to find new locations involves inter
actions with equipment in other parts of the world. All in all, these systems 
are very complex. No useful recommendations or evaluations could be made in 
the few man-months proposed for this study. If there are no alternative 
locations for these functions (or certain sub-functions) then the proposed 
method is not useful, anyway. The eva luat ion of the loss of a funct ion or 
sub-function requires the study of some sort of worldwide scenario to deter
mine if the loss in the Philippines can be compensated for elsewhere. 

(U) Now we come to three important functions, performed by Philippine bases, 
that can be evaluated using the Rand methodology. These are: 

are 

- Prepositioning and forward deployment 
- Underway replenishment 
- Aircraft reconnaissance 

Only the first two of these are evaluated in the Rand studies. 

to evaluate these functions would be to find 
While this task should not be considered 

only alternatives that are suitable from the 
location, terrain, and available real estate 

(f) After having found alternative locations for bases, the next step is to 
flnd potential trouble areas. For the moment, we will assume these are NE 
Asia, SE Asia, SW Asia, and the Persian Gulf. 

(U) The next step is to write scenarios each giving the following information: 

- The locations of naval task forces 

- The location of the naval base 

- The place where ground troops are to be rapidly redeployed 

- The location of the airbase 

- The size of the force to be redeployed 

- The fraction of the equipment and supplies that is prepositioned and 
the fraction of the personnel that is forward deployed. Since it is 
difficult to specify a single fraction, several values would be 
investigated in a parametric study. 

2 ce)~F.rttT!AL 



uNCLASSIFIED 

eet~ Pl;S'~tI1AL 
The areas to be kept under surveillance by aircraft reconnaissance 
missions. 

- The location of the airbase for reconnaissance aircraft. 

(I) In evaluating functions and missions, the study would be concerned with 
determining how many ships and aircraft are required to carry forces or 
supp 1 i es to the troub 1 e area. No attempt wou 1 d be made to determi ne the 
outcome of battles. This is in line with the Rand methodology and this 
approach makes it possible for the study to be conducted in a few man-months. 

(U) Table 1, which may well be changed by the study, indicates that a large 
number of scenarios could be written. An effort would be made to limit the 
scenarios to only the most interesting cases. 

(I) The methods used to determi ne numbers of ships and aircraft required to 
perform particular mission, will be applied to the Philippines as well as to 
alternative locations, for two reasons: 

(~) This would permit comparison of study results with actual experience in 
~e Philippines with respect to underway replenishment and P-3 ASW mission. 

(I) This would make results obtained for alternative locations directly 
comparable to results for the Philippines. This accounts for the fact that 
the Philippines is included as one of the bases in Table 1. Hawaii and CONUS 
are included, also for two reasons: 

- There is a slim possibility these might be alternative locations for 
some functions. 

- This would show how costly it would be if the US gave up all bases 
outside of Hawaii and the CONUS. This has been suggested from time to 
time. 

(U) The Rand studies made use of two computer programs. These were the Rand 
Underway Replenishment Simulator and the Rand Deployment Simulator. These 
s imu1 ators made it possible to handle the tremendous amount of bookkeeping 
associated with moving men and materiel using aircraft and ships with differ
ent speeds and capacities. The method proposed in this report is to use 
notional ships and aircraft. For anyone function there would be only one 
type of ship or aircraft. The capacity and speed would be an average based 
on ships and aircraft in the inventory. This would greatly reduce the 
bookkeeping required in the evaluations. Using this approach, the simulators 
could be replaced by simple mathematical models discussed in Appendices D 
to F. 

(U) The next step in the evaluation would call for determining the number of 
ships or aircraft required to perform each of the three functions listed 
above. 

(U) Appendix D discusses the method for determining the numbers of ships and 
aircraft required for rapid redeployment of a large force from a base to a 

CON F I D!'~"I*I: 
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trouble area. Important to such redeployments are prepositioning of materiel 
and forward deployment of military units at a forward base. 

(U) Appendix E discusses the method of determining the number of oilers, 
ammunition ships, and combatant ships required to keep a naval task force on 
station and replenished. 

(U) Appendix F discusses the method for determining the number of aircraft 
required for reconnaissance and similar missions. 

(U) The next step in the proposed method would be to place a cost on con
structing a new base and on performing the operations implied by the three 
functions that are evaluated. 

(U) Table 2 summarizes the cost data available in RM-S704-ISA. One method of 
updating these data would be to simply apply a factor for inflation. However, 
this would not account for construction taking place after 1968, the data of 
the Rand study. Somewhat more research wi 11 probably be necessary. It is 
hoped that the Navy facilities engineers can supply some of the needed 
information. 

(I) Unfortunately, no information is available at present on the operating 
cost of the bases listed in the table. Considerable research would be 
necessary to determine the annual operating cost of Philippine bases as well 
as the annual operating cost of bases in alternative locations. It may be 
necessary to omit the cost of operation of these bases and base the evaluation 
on the cost of new construction and the cost of conducting missions from the 
new bases. This is what Rand did. It appears to be pretty well known that 
the cost of operation of all Philippine bases is about $200-million per year. 
The eVd.luat ion may show that this is a sma 11 fract ion of the cost of new 
construction, the cost of ships and aircraft, a~d the cost of operating ships 
and alrcf aft all spread Over a p,eriAA of 10 years, as Rand did. That is to 
say, the available information may be enough to provide an approximate 
evaluation that is considered accurate enough to be useful in judging whether 
Philippines requests for compensation are reasonable. 

(U) The information in Table 2 is a summary of the detailed information in 
Appendices Band C. Appendix B gives the information from RM-S704-ISA on 
ships and Appendix C gives the detailed information on base facilities. 

(i) The final step in the proposed evaluation is to compare the costs 
associ ated with the Phil ippines with the costs associ ated with a lternat ive 
locations. This is the Rand methodology. The result of the study would be 
tables, similar to Table 1 in which the entries are costs instead of "x." At 
least one table would show the cost of moving the various functions from the 
Philippines to other bases compared to the cost of performing all of these 
functions at Philippine bases. 

e8l4FIIEttTIAL 
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Base Location 

Philippines 

Guam 

Marianas 

Australia 

Hawa i i 

CONUS 

(U) TABLE 1 

BASE LOCATIONS AND TROUBLE AREAS OF INTEREST IN 
SCENARIO WRITING (U) 

NE Asia 

x 

x 

x 

x 

x 

5 

TROUBLE AREA 

SE Asia 

x 

x 

x 

x 

x 

x 

SW Asia 

x 

x 

x 

x 

; , ~". " 
\,.;,i .i .. ; . 

Persian Gulf 

x 

x 

x 

x 
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(j) TABLE 2 

UNitSSIFIED 
18ENTIAL 

SUMMARY OF COST DATA FROM RM-5704-ISA (U) 
(Costs in millions of 1970 dollars)* 

Item 

Oiler 

Ammunition Ship 

Destroyer 

Cruiser 

Carrier 

Subic Bay/Cubi Point 

Clark AFB 

John Hay Air Station 

Naval Radio Station 

Navy Comm. Station, 
San Miguel 

Wallace Air Station 

Construction or 
Replacement Cost 

*To convert to 1981 dollars, multiply by 2.4 

10-Year Operating Cost 
Including Construction 

To convert to 1984 dollars, multiply by 3.3 (see Appendix G) 
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APPENDIX A 

Description of the US Bases in the Philippines (U) 

(U) At the present time, the US operates six bases in the Philippines. These 
are (Reference (b)): 

1. (U) US Naval Base, Subic Bay/Cubi Point 
2. (U) Clark Air Force Base 
3. ( U) John Hay Air Station 
4. (U) The US Naval Radio Station, Tarlac 
5. (U) The US Naval Communication Station, San Miguel 
6. (U) Wallace air Station 

(U) Table A-1 shows the amount of real estate required for each of these 
bases. Each of these bases will be discussed in turn: 

1. (U) Subic Bay and Cubi Point (see Reference (c)): 

( U) Sub i c Bay 

(U) This is the largest US naval base outside of the US. It has a natural 
deep water port cover; n9 26,000 acres of water and over 36,000 acres of 
land. 

(U) The base has three wharves each large enough to berth aircraft 
carriers. 

(U) It has major ship repair facilities and does..2.O% of all 7th Fleet 
repair work and can handle 20-25 ships at one time. It can comp lete ly 
overhaul most US naval ship~and can drydock all ships except cruisers and 
carriers. Its labor re less than anywhere else in he 
being, in terms of man-days, one our ose 0 one sixth 
of Guam. The skilled Filipinos worklng at the base~ve wage rates 
one-seventh those in the tiS. -
(U) Subic has the la~st naval supply depot in the world. It handles 2.5 
million barrels of POL and one million tons of other supplies annually, 
and handles 100,000 requisitions per month. Its freight piers handle 

J..&Q.Q. container vans per II1Q!lth. 

(U) -TIle Navy magazine store at Subic repairs and issues ammunition and 
explosives. It s.t.ores 46,OOO-t.Qns of ammunition worth about $200 million 
~andles abo~ 15,000 to 25,000 tons per month. . 

(U) On an average day, Subic has from 8,000 to 10,000 7th Fleet person~. 
The ~ has. .e;9.ht separate nava 1 commands. 

(U) The Zambales Peninsula, part of the base, is used for Marine training. 
The beaches are used for amphibious training. The land is used for ground 
maneuvers and for practice delivery of ordnance by ships, aircraft, tanks, 
and field weapons. UNCI ASSiFIED 
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(U) The base employs 37,000 Filipinos as direct or indirect hires. It 
injects about $14S million into the local Philippine economy. 

(U) Cubi Point Air Station: 

maintenance 

in 

aircraft. 
h bases 

(U) The base can host lS0-200 aircrafj: and handles lS,OOO takeoffs and 
landings per month. It handles &00 tons of freight and 3500 passengers 
Per month. ---

(U) This is a home port for carriers. 
airfiera-for training. . 

(U) A squadron of P-3s is based here 
Ocean and the South China Sea. 

While in port, pilots use the 

for ASW operations in the Indian -
(U) There is a fleet of tactical support squadrons which makes on-board 
deliveries to ships at sea. There is a fleet composite squadron that tows 
targets. 

2. (U) Clark Air Force Base (see Reference (c)): 

(U) This base cov 130 000 acres of land. It directly employs about 
10,000 Filipinos and about 8,000 military and civilian personnel. 

(U) This is the third largest US overseas airbase. It has all-weather 
runways that service---aDoiJt 12,000 traffic movements per monthh It can 
handle 2,900 tons of freight and 3,500 passengers per day. This is a 
major port in the Western Pacific for transferring from air to sea move
ment or from sea to air movement. 

(U) The 13th Air Force is headquartered here. The base has a tactical 
fighter '!.9 ca airlift ~. There is a squadron of F-Ss 
that acts as aggressor durlng air exercises. 

(U) The base has aircraft ...majntenanc~ and repair fac; 1 it.:ies. It can 
rebuild engines, for example. 

j(U) The Crow Valley Weapons Range, part of the base, is the most sophisti-

[

Cated Air Force training facility in Asia and is used to train Air Force, 
Navy, and Marine pilots. It has missile firing ranges, gunnery practice 
fields, and an electronic warfare range. 

(U) The base has m~r stockpiles o~war reserve munitions. This includes 
12 million gallons of jet fuel and other materlel in a million square feet 
of storage area. 

(U) The base pumps about $60 million annually into the local economy. 
About 90% of USAF funds spend in the Philippines is spent at Clark. 

A-2 



5. (U) The US Naval Communication Station at San Miguel (see Reference 
(c)): This serves as the center for all lth Fleet Ri\'al cOQJDlloications. 
It communicates with ship and shore stations worldwide. 

". 

6. (U) Wallace Air Station (see Reference (c)): This base provides 
r~ar contra 1 fOI the Ph11ippi~e air de~em. It also has a drone 
launch facility for PACAF intercept training. 

UNCLASSiFIED 
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(U) TABLE A-I 

ACREAGE OCCUPIED BY BASES IN THE PHILIPPINES (U) 
(From Reference (a)) 

UNCLASSIFIED 

BASE ACREAGE OCCUPIED 

Subic Bay Complex 

Clark AFB 

John Hay Air Station 

Naval Radio Station, Tarlac 

Naval Communications Station, San Miguel 

Wallace Air Station 

A-4 

37,620 

131,315 

1,164 

886 

2,158 

492 
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APPENDIX B 

Cost of Ships (U) 
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(U) RM-S704-ISA gi ves information concerni n9 the ten-year systems cost of 
additional ships. The systems cost includes construction and operating 
costs. 

(U) Table B-1 shows the ten-year systems cost of oilers and ammunition ships. 
The numbers were taken from a 1967 report~ as indicated by the footnote to the 
table. RM-S704-ISA gives a table which indicates the inflation rate for each 
of the years from 1967 to 1970 was about 1.0%. Thus~ the numbers in this 
table should be increased by 3.0% to reflect 1970 dollar costs. 

(U) Table B-2 shows system costs for combatant ships in 1970 dollars. No 
breakdown of these costs was provided in the report. 
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(I) TABLE B-1 

TEN-YEAR SYSTEMS COSTS OF NEW OILERS 

AND AMMUNITION SHIPS (U)* 

Type of Cost 

INVESTMENT 

New construction 
Incremental training 

and travel 
Ordnance, initial allowance 

Total investment 

ANNUAL OPERATING COSTS 

Direct 
Crew personnel costs 
Regular overhauls 
Alternation/installation 
Nonscheduled repairs 
Supplies and' equipage 
Fuel and utilities 
Maintenance material 
Expendable ordnance 

Total direct costs 

Indirect 

Total operating costs 

Ten-year system costs 

15 percent back-up for ships 
in overhaul 

Total ten-year system costs 
available for WESTPAC 
deployment 

Source: 

AOR-l, New AE-26, New 

"Navy Program Factors" CU), OPNAV 90P-02, August 1,1967, Sections 
SF-3, p. 10, 5-3, p. 16, and H-3, pp. 2-3 (Confidential). 

*To convert to 1981 dollars, multiply by 2.8. 
To convert to 1984 dollars, multiply by 3.9 (see Appendix G). 
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(~ TABLE 2 

TEN-YEAR SYSTEMS COST FOR COMBATANT SHIPS (1970 Dollars) (U)* 

SHIP TYPE TEN-YEAR SYSTEM COST 

Destroyer 

Cruiser 

Carrier 

*To convert to 1981 dollars, multiply by 2.4. 
To convert to 1984 dollars, multiply by 3.3. 
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APPENDIX C 

Replacement Cost for US Bases in the Philippines (U) 

(U) The Rand report, RM-S704-ISA gives considerable detailed cost information 
pertaining to the cost of replacement of US bases in the Philippines. Several 
of the pertinent tables have been copied and included in this appendix. 

(U) Table C-1 shows how construction costs vary with location. These factors 
should be updated. 

(U) Table C-2 shows the types of information available for the proposed 
evaluation. Note that the cost of operation of the Philippine bases is not 
available. 

(U) Table C-3 gives definitions of abbreviations used in Tables C-4 to C-1S. 

(U) Tables C-4 through C-10 show the cost of replacement of the Subic Bay/Cubi 
Point complex. 

(U) Table C-11 gives the replacement cost of Clark AFB. 

(U) Table C-12 gives the cost of replacement of John Hay Air Station. 

(U) Table C-13 gives the cost of replacement of the Navy Radio Station at 
Tarlac. 

(U) Table C-14 gives the cost of replacement of the Navy Communications 
Station at San Miguel. 

(U) Table C-15 gives the replacement value of Wallace Air Station. 

(U) To convert the 1970 costs shown in Tab les C-4 to C-15 to 1981 dollars, 
multiply by 2.4. To convert to 1984 dollars, multiply by 3.3 (see Appendix 
G) • 
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CUt TABLE C-l 

INDEX OF GEOGRAPHICAL CONSTRUCTION COST 
DIFFERENCES, PACIFIC THEATER (U) 

(1970 Values) 

Aleutians ..................... 
N. Australia 

S. Australia 

.................. 

.................. 

3.0 

2.3 

1.1 

Guam •••••••••••••••••••••••••• 1.8 

Hawaii 

Honolulu Area ••••••••••••••• 1.3 

Other Oahu •••••••••••••••••• 

Other Islands ............... 
Korea ......................... 

1.4 

1.6 

0.7 

Kwajalein ••••.•••••••••••••••• 2.4 

Marianas ...................... 
Marshalls ..................... 
Midway · ...................... . 
Okinawa ....................... 
Philippine Islands •••••••••••• 

Saipan 

Taiwan 

· ...................... . 
· ...................... . 

Thailand 

Sattahip Area ............... 
Other •••••••••••• 0 •••••••••• 

Tinian ••••.••••••••••••••••••• 

Vietnam 

1.8 

2.4 

2.2 

o 
1.1 

2.0 

0.6 

1.5 

1.8 

2.0 

Saigon Area ••••••••••••••••• 2.2 

Other ••••••••••••••••••••••• 2.5 

Wake .......................... 2.2 

C-2 
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(U) TABLE C-2 

COST DATA (1970 DOLLARS) AVAILABLE IN RM-S704-ISA (U) 

ITEM -
Oilers 

Ammunition Ships 

Destroyers 

Cruisers 

Carriers 

Subic Bay/Cubi Point 

Clark AFB 

John Hay Air Station 

Naval Radio Station 

San Miguel Comm. Station 

Wallace Air Station 

SF 

OL 

CONSTRUCTI ON OR 
REPLACEMENT COST 

x 

x 

x 

x 

x 

x 

x 

x 

(U) TABLE C-3 

MEANING OF ABBREVIATIONS 

- Square Feet 

- Outlets 

(U) 

COST - Original Construction Cost 

BBL - Barrels 

MI - Statute Mi les 

LF - Lineal Feet 

KW - Kilowatts 

C-3 

TEN-YEAR OPERATING COST 
INCLUDING CONSTRUCTION 

x 

x 

x 

x 

x 

, , 

-_' ... '" ",,"-,.oi' ,_, . .J " ... ~..i' ." • ...,/.,;j ....... ~.....d 

UNCLASSIFIED 



UNCLASSIFIED 

(U) TABLE C-4 

REPLACEMENT VALUE OF SUBIC BAY NAVAL STATION (U) 
(costs in 1970 dollars) 

facili ty facility Unit of Cost Per No. of 
Code Name Measure a Unit Units 

-------- ------------------ ------- -------- --------
Buildinr,s 

133 l:<lV Tn!: Aicl/Bld~s SF 28.0 1~0 

171 T m lllinf~/ B ldr.s Sf' 23.0 297 
213 ~ltce:;;hips SF 27.0 13670 
214 Mtcc: Tank Au tmv Sf 23.0 658 
215 ~Hcc: Heapons Sf' 24.0 8392 
217 Mtce:~lectrx/Comms Sf 22.0 1804 
219 ~ltce: lost Rep Opn sr 20.0 561S 
27'1 Pdctll/r:tc~ !!cr Or ll eM c>t :'2.0 1 ~II (,8 
422 Ammo Storagc/Ills tl (' r' "'. 28.0 2282 
1132 Cold Storai',~/ Ill::; tl ~;r 38.0 18892 
4112 COy Storar,e/lr:stl SF 9.0 59721 
51,0 ,'ell tal Clillic~; sr 40.0 %00 
SSO ui!.; Pt.!IlSt.Jl' il!!.,; Sf' 35.0 19360 
fj 10 /\UIll i II !llJr~ sr 211. a 130731 
7:'1n Trp Ii:;;'.! Llllb tt.!ti ~;Ul 3500.0 1769 
723 Trp lisg/lJet faeil (' l' ... " 33.0 26950 
724 Troop lisp/BOQ ~H.·U 

!'u, .... J1 10500.0 269 
7:.30 Pel's Suppt/Sve Sf 24.0 186035 
740 COflililunity/Interior Sf 23.0 482930 

SuL- total 

Other facilities 
124 Opel' fuel ::itol'af,e DEL 22.0 145 
132 (umms/OtheI' COST 1.11 2l,114 
1~,) waterfront/Other COST 1.4 20927 
17 <J Trdilling/Otlier COST 1.4 2494 
690 Aumin Struc/Uther COST 1.4 1708 
7~O CommullitY/Lxtel'iol' COST 1.4 432104 
812 dec lx' ie/Dis tr Tm51l COST 1.4 1806 
330 Sewage/Waste COST 1.4 3042 
8~0 R.OdJS, \'/alks ,Parkillf, SY 5.0 3152 
870 lJra In<l/",c/ rencill)~ COST 1.4 260778 

Sub-total 

Total 

Notes: 

3 Sce Table C-J fur explanation. 
b 
Totals may not equal sum of items due to rounding. 

C-4 

Total Cost 
(Millions) 

----------
.004 
.007 
.369 
.015 
.201 
• Ol,O 
.112 
.274 
.064 
.718 
.537 
.38'1 
.678 

3.138 
6.192 

.889 
2.825 
II .11 65 

11.107 
---------

~': 32.019 
b 

.003 

.003 

.029 

.003 

.002 

.605 

.003 

.004 

.016 

.365 

---------
* 1.034 b 

*'1: 33.053 b 



. . 
, , 

UNCLASSIFIEO'-'-'" .. ..,.' 

(U) TABLE C-5 

REPLACEMENT VALUE OF SHIP REPAIR FACILITY, SUBIC BAY (U) 
(costs in 1970 dollars) 

Facility Facility Unit of Cost Per No. of 
Co,de Name Heasurea Unit Units 

--,;..----- ------------------ ------- -------- --------
Buildings 

141 Land Op/Bldes SF 25.0 2752 
171 Training/Bldgs SF 23.0 14186 
213 Htce:Ships SF 27.0 269954 
217 Mtcc:Clcctrx/Cornms sr 22.0 11535 
218 Htce:Misc Proc SF 27.0 8453 
442 COy Storage/Instl SF 9.0 45798 
610 Admin Bldgs SF 24.0 47805 
730 Pers SupUt/Svc SF 24.0 4921 
71W Communi ty !Interior SF' 23.0 10992 

Sub-total 

Other Facilities 
124 Oper fuel Storage DBL 22.0 93 
45i Open Storaee/lnstl Sy 6.0 3050 
812 Electric/Distr Tmsn COST 2.3 3135 
830 Sewa~e/Wastc COST 2.3 709 
840 Watcr:Supply+Distr COST 2.3 300 
850 Roads,Walks,Parking SY 5.0 2290 
870 Drainaj~c/rellcinv, COST 2.3 18010 

Sub-total 

Total 

Notes: 

aSee Table C-3 for explanation. 
b Totals may not equal sum of items due to rounding. 

C-5 

* 

l~ 

** 

Total Cost 
(Millions) 
----------

.069 

.326 
7.289 

• 2 51~ 
.228 
.412 

1.147 
.118 
.253 

---------
10.096 b 

.002 

.018 

.007 

.002 

.001 

.011 

.041 

---------

, --' 

.083 b 

10.179 b 

-' .~ - ~ . ~ ~ :,.; 
UNCLASSIFIED 
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(U) TABLE C-6 

REPLACEMENT VALUE OF NAVAL MAGAZINE, SUBIC BAY (U) 
(costs in 1970 dollars) 

FiH;ili ty rucility Ullit of Cost Per 
Code ::am(~ r·leasurca Uni t 

--------
Ell ildinr,s 

171 Tri1 in ir!),! Bldr,s Sf 23.0 
:..'1:1 1Itcc:~;llips Sf' 27.0 
:' 111 :ltc(~:T,lIjL flu tInv SF 23.0 
:'Hi :, tc '.:: AIlIfilU ni t iOIl Sf 26.0 
21fl I< let.!: :il!.;c Proc Sf 27.0 
~?:' q Ddct :1/ iltc ~ l:~p Opll ~;F 22.0 
l1:' : i\;:u';() :; tU!'dl'.(.!/ JJepot ~f' 28.0 
ll:~ 2 An:i"u :;tOI'i"lt'.~/ Iorlstl SF 28.0 
1131 Co1J Stor'dge/ !Jepot Sf 38.0 
IIJ:..' Cold ;; Lor'd,',e/lns tl Sf' 3(;.0 
III! 1 COY J t(Jrdf'.l~/lJepo t ;; [' <].0 
II II ~ COY c; tOt'd,' e/ IllS tl 

(. ~ . 
,,[ 9.0 

Ll0 :\JC;l t {. lad;,:; 
('''' 
.... 1 211.0 

'I:l/:' '1'I'1) li~)'./LIlIL; L.~d f-i LU J :,(lO. 0 

'/.., lJ r\..!r~~ ~uPI' L/Sv<:' ~; f' :i4.0 

:;uL-lo Ldl 

() th~~I' I'dcili t if'S 

12J rud lJi~p/L.IlIJ cu~T 1.4 
lJl~ iidV Tilt', Ai,i/O liler COST 1.4 
17'J T1'.:1 i.llitW,/Otll('!1' COST loLl 

4~:i Ull<.:Il Stol\J)"e/ IIl::>tl SY 6.0 
b::JO :\dmin Stl'llc/utilcr CuST 1.4 
750 C Olll!lllllli ty / [xter ior COST 1.4 
d70 Dra in.lp'!/f enc ing COST 1.4 
U~O r~isc Util/r.nd Inprv COST 1.4 

Sub- tota 1 

Total 

Notl's: 

No. of 
Units 

1610 
6846 
fHi83 

25986 
3272 
lSfJO 

21,5040 
84G76 

7')') " .... 

768 
1200 

21,857 
107(,2 

1-, 
.J" 
4d 

j~OO 

1062 
300 
B10 
200 
SOO 

13296 
167955 

a See Table C-3 for explanation. 
b 
Totals may not l'qllal slim of ltems uue to rounding. 

C-6 

~': 

:': 

~': :': 

Total Cost 
Olillions) 

.037 

.185 

.200 

.676 

.088 

.035 
('. (1U 

2.371 
.027 
.029 
.011 
.224 
.25U 
.lll:': 

.001 
---------

11.1U~b 

.OO~ 

.001 

.000 

.OO~ 

.000 

.001 

.019 

.23~ 

---------
.266b 

11.451 b 

·.100;, '~ 

~ ··'w..- .... ,~ ...... : A .~ ..l ,~ ~' 
UNCLASSIFIED 

~~~~~~~~~~----------------------------------~~~~~~~- ----------



, 

UNCLASSIFIED 

(U) TABLE C-7 

RI';PLACEMENT VALUE OF NAVY SUPPLY DEPOT, SUBle BAY (U) 
(costs in ]970 dollars) 

facili ty l'acili ty lJnit of Cost l l er r~o • ot 
Code iialile HC<.lsure a Ullit Units 

-------- ------------------ ------- -------- --------
buildings 

21B 1'1tcc:l':isc Pruc {'t"o 
.;, 27.0 ~uuU'l 

::1:1 race: Illst l\cp Opn (. r~ 

"t 20.0 4(;9/0 
31 () :~ -t iJ Te::; t/IHdgs Sf 33.0 197G 
432 Cold Stori.1gc/Illstl Sf" 313 • 0 4:!1HU 

441 COy Stordf,t!/ lJepot SF 9.0 1.28874 
442 COy ;;tordge/llistl Sf 9.lJ 14:'3::'2 
G10 Admin Lildgs Sf' L'4.0 I~S131 

730 Pel's Suppt/Svc SF 24.0 314 

Sub-total .. r~ 

Other Facilities 
1:'::: ruel :Jisp/Narine CUST 1.4 31:,b 
123 i'uel LJis p/i..and OL J400.0 20 
124 Opel' fuel Stor-ar,p. bll L 22 .0 ~:bUL 

12 ~ fuel/ PUL Lilles iiI b1~00.O 29 
iLl, fuel lJbp/Uther CUST 1.4 lU071 
13:; Comms Lilles Lf' 11.0 1:Ju l llJ 
411 Liq fuel :..;torage l.iI.lL 5.0 1100606 
452 Open Stora~e/lnstl SY G.O TIlL? 
812 ~lectrie/Distr Tmsn COST 1.t~ 28323 
840 Hater: Supply+Dis tr COST 1.4 G2476 
870 Drainage/rencing COST 1.4 132S41 
880 Alarlil Systems COST 1. II tl98 

890 [·jise Util/Gnd Imprv COST 1.4 28 S53 

SuiJ-total ,:t: 

Total !':-..'; 

Notes: 

a See Table C-3 for explanation, 
b Totals may not equal slim of items due to rounding. 

~ '" 

C-7 

Toted Cost 
(hillions) 
----------

1. :.J'J4 
.938 
.06~ 

1.1.,03 
3.G("0 
1. 308 
1.179 

.008 
---------

10.:lJ:,h 

• (JOlt 

.ObU 

.lJL2 
1.7fi4 

• (Jilt 

.1711 
S.SCJ3 

.4L3 

.040 
.087 
.1eG 
.001 
.040 

---------
8. 1125 b 

lU.7CO b 

.,. 
UNCLASSIFIED 



, 

UNCLASS I FIID-

(U) TABLE C-8 

REPLACEMENT VALUE OF NAVY PUBLIC WORKS CENTER, SUHIe BAY (U) 
(costs in 1970 dollars) 

facili ty 
Code 

Buildings 
131 
171 
214 
218 
219 
229 
310 
1142 
610 
711 
714 
724 
730 
740 

f'acil.i.ty 
tldme 

Comms BIdes 
Traininc/BIJr,s 
lltee :Tank Autmv 
l1tee: rHse I'roc 
lltcc:lnst Rep Opn 
Pdctn/t·ltce Rep Opu 
R+D Test/BIdes 
COy Storar,e/lnstl 
Admin 131dr,s 
film Iisg/Dwelling 
fam !Isr;/ Det facil 
Troop lIsg/ nOQ 
Pcrs Suppt/Svc 
Communi ty !Interior 

Sull-total 

'Jtiler facili tit~S 
11(; Other flCld Pvnt 
1:23 fuel Disl'/Lcll!d 
124 Oper fuel Storill~f' 

125 fuel/POL Lines 
135 Coro1mS Li:les 
151/2 Wtrfr/Piers,Wharfs 
154 'dtrfront/~;ea;'F.)11 

159 \-Iaterfront/Othel' 
leO Harbor Prot/Cst 
452 Open Storace/Instl 
6~0 Admin Struc/Other 
750 Community/r.xterior 
811 Electric/Source 
812 Electric/Distr Tmsn 
820 Heat:Source+Transm 
830 Sewage/Waste 
840 Water: Supply+l>is tr 
850 Roads,Walks,Parkinp, 
870 Drainaee/fencinr. 
800 Alarm Systems 
890 Misc Util/Gnd Imrrv 

Sun-total 

Total 

Notes: ---

Unit of 
a 1-1edsure 

Sf 
SF 
Sf 
Sf 
SF 
Sf 
sr 
Sf' 
Sf' 
SF 
Sf 
~lEtI 

Sf 
Sf 

SY 
CO:,'[' 
IlUL 
COST 
Lf' 
SY 
COST 
COST 
COST 
SY 
COST 
COST 
KH 
COST 
COST 
COST 
COST 
SY 
COST 
COST 
COST 

Cost Per 
Unit 

31.0 
23.0 
23.0 
27 .0 
20.0 
22.0 
33.0 

9.0 
24.0 
17.0 

8.0 
10500.0 

:~4 • 0 
23.0 

18.0 
1.2 

22.0 
1.2 

11.0 
2!3 0.0 

1.~ 

6.0 
1.2 
1.2 

330.0 
1.2 
1.2 
1.2 
1.2 
5.0 
1.2 
1. :~ 
1.2 

::0. of 
Units 

2539 
1,25 

12551+1 
11050 

76082 
18245 

97'20 
118029 

('1160 
1430752 

17722 
WI 

213 ;' 
20361 

1:' 11 
1717 

22000 
933B 

337920 
~)7293 

25J37~G 

S2931J 
1337C 
::"8540 
2871 

201;228 
1~9071 

5343(,(,9 
8210GJ 

1(,51023 
lll~ 92b3 3 
19113009 
1250065 

23077 
324602 

aSee Table C-J for explanation. 
bTota Is may no t equa 1 SlIm 0 f i terns due to round ing. 

.;: 

~': 

Total Cost 
(Hill ions) 

.079 

.010 
2.887 

.109 
1. :"22 

.1101 

.321 
1.062 
1.IIG8 

24.323 
.142 
• (172 
.051 
.468 

.027 

.OC2 

.1184 

.011 
3.717 

1(,. Oq 2 

3.0110 
• G3 S 
.016 

.003 

1l.IIS7 
6.412 

.985 
1.981 
5.391 
(J.715 
1.500 

.028 

.390 

67.43Sb 

101.150b 

;/ 

- -. '-- - ~ .. -' . ...;;,~; 
C-8 UNCLASSIFIED 
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UNCLASSIFIED 

(U) TABLE C-9 

REPLACEMENT VALUE OF NAVAL HOSPITAL, SUllIC BAY (U) 
(costs in 1970 dollars) 

facility facility Unit of Cost Per 
r:orle Name !·leasure a Unit 

-------- ------------------ ------- --------
::u il rj i nr.::; 

21<] 
11'1 :: 

510 
;;30 
Gl0 
7?1/7 
723 
7;!1I 

730 

1·;tce: lnst Rep Orm 
COY Storaf',0/1[l:.;tl 
J!osri ta 1 Bld;~s 

LaLs + Clinics 
Adrr.in Hldg:; 

Tr1' tis:,/ [nlis t0d 
r~rp ::sr/LJct I'J.cil 
Trnrll ;:,;!~/ fl()Q 

Pt~rs SUI'pt/':,vc 
;:;;rlill 11.1. ty / J 11 l,' r 1 ur 

;;uL- to luI 

I:!~~,(r rnciJitjf::; 

Se\olar;e/';Iu ste 
11 i,; c lJ til /r, liei llliprv 

~;uL-totJ.1 

Total 

Notes: 

SF 
~; I' 
(' T" 
~ " I 

(' r' "'< 
(' r' 
.). 

~: J:;j 

Sf 
~.~ L!; 

Sf 
:~r 

COST 
CO~;T 

20.0 
<J.O 

37.0 
33.0 
24.0 

3500.0 
33.0 

10500.0 
24.0 
:'3.0 

1.4 
1.4 

No. of 
Units 

2460 
:'<]49 

41962 
260 

1120 
70 

1148 
'24 
48 

:)00 

20599 
260437 

a See Table C-3 for explanation. 
h 
Totals may not equal sum of items due to rounding. 

C-9 

... ': 

* 
1:* 

Total Cost 
(Millions) 

.049 

.054 
1. 553 

.009 

.027 

.245 

.038 

""" • ~ • ...J.t.... 

.001 

.012 
---------

2.238 b 

.029 

.365 
---------

.3~3 b 

2.632
b 

... - - ~ 

UNCLASSIFIED 



:: 

UNCLASSIFIED-

(U) TABLE C-I0 

REPLACEMENT VALUE OF CUBI POINT NAVAL AIR STATION (U) 
(costs in 1970 dollars) 

f'dc:ili ty l'acili ty Unit of Cost Per 1;0. of Total Cost 
Code I: arne i-Ieasurea Unit Units (t-iillions) 

-------- ------------------ ------- -------- -------- ----------
!'uildinf,s 

131 ComDlS llldp,s SF 31. 0 7860 .244 
13 ] llav Till, A id/ Hldl~s SF 28.0 121 .003 
141 La !l(j Up/Bldg:; SF 25.0 56778 1. t,l 9 
171 'i'r'aillillF,I Llups Sf' 23.0 3" <'4 .075 
211 i-! t c '-! ; 1\ .i I'C l'a f t Sf' 27.0 1117 037 3.235 
:'1:' ~ltCt~ :\~Il i d('(l : j!) .l ~; sr ~:'.O GOO .019 
213 illc~: ~11.ip:; Sf' 27.0 5500 .151 
21 " N tCl!: Tdllk NullliV SF 23.0 22240 .512 
:'Hj Htce: ArilnlUlli tiOll SF' :: (j. 0 9120 ,.,')~ 

• ,-...J I 

217 ,.j l Ct.: : 1:1 t!C t I')o:/Cornl1l~ S1' :!2. a llUO .000 
21B Htce:nLc Proc SF' 27.0 elllOO .227 
Ill] iitce: In~t f~en °Pli Sf" 20.0 5f, .001 
q~) :! ;\ IlUlIU :; lOI'dy.t!/ Ill!; tl ~;r ~:u. 0 112flf, .3H 
tll12 Cov S toril)',e/ Ill:'; t 1 Sf' (J.O 7G:'JG • (,0 (j 

:'20 IlIfir'lJIdl'Y EId!'.:.; Sl' 28.0 2::':'0 .063 
5110 Dental Clinics Sf 40.0 2000 .080 
610 tlJmin lnoV.s sr 24.0 38232 .918 
721/2 Trp I ;~i"; [nlis tell m:tJ 3S00.0 1032 3.512 
723 T r'j) l!!3r,/Det Fclcil SF 33.0 21866 .722 
724 Troo~) H::;rjCOQ ~lt:N 10500.0 '114 4.347 
7JO I'ers Suppt/~vc Sf' 2ll.0 2252 .054 
7110 Corr.nuni ty / Int .... r ior SF 23.0 134514 3.094 

---------
Sub-tota .:. * 20.023 b 

Other facilities 
111 !<unwdY::; SY 18.0 177778 3.200 
11 " .L Tilxiways SY 18.0 170870 3.076 
113 P.prons SY 18.0 499582 8.992 
lUi Other Mld Pvmt SY 18.0 4330 .078 
121 fuel Disp/Acft OL 19000.0 20 .380 
122 ruel [)isp/~1arine COST 1.4 2914 .004 
124 ()per fuel Stor.lce BEL 22.0 16681 .367 
125 Fuel/POL Lines MI F1500.0 4 .246 
132 Comms/Other COST 1.4 69720 .098 
134 Hav Tnr, Aid/Other COST 1. II 115840 .162 
135 Afld Pvmt Li ting Lf 28.0 31657 .886 
149 Land Op/Other COST 1.4 04475 .090 
159 Waterfront/Other COST 1.4 118139 .067 
179 Training/Other COST 1.4 7197 .010 
1152 Open S tOt'ar.e/ III:: t 1 SY 6.0 52140 .313 
690 Admin Struc/Other COST 1.4 1162 .002 

... ~' 

~.. " :-..- . __ ...; _ .... '~ ~ _ ....... --.J-

C-I0 UNCLASSIFIED 



(U) TABLE C-10 (Continued) 

facili ty fClCili ty Unit of Cost Per t!o. of 
Code llame /.1easurc a Unit Units 

-------- ------------------ ------- -------- --------
750 Comnrunity/Extcrior CUST loll 115405 
812 Llectric/lJistr ;'li,:..) rl COST 1.4 23973 
830 ~;eW .:.lr,c/ Ha~; te COST 1.t~ 701 
870 Dra iniJ.i'; c/ f elle irlP, COST lot! %9818 
[lilO /Ilcll'fil Syst(~IlIS CO~;T 1.1~ 1 l)<] 5 S 
890 ~·~is c Util/Gnd Ir.lprv COST 1.4 27733 

Sub-total 

Total 

Notes: 

BSee Table C-J for explanation. 

bTotals may not equal sum of items due to rounding. 

:': 

.' ~ ~,~ ;. ~ ~ 
UNCLASS I FI ED 

Total. Cost 
(Millions) 
----------

.162 

.O311 

.001 

.S18 

.o::n 

.039 
---------

18.752
b 

C-l1 UNCLASSIFIED 



(U) TABLE C-ll 

REPLACE~ffiNT VALUE OF CLARK AIR BASE (U) 
(costs ill 1970 dollars) 

raciii tv faciii ty Unit of Cost Per No. of 
Code rlame !·leasure.1 Unit Uni ts 

-------- ------------------ ------- -------- --------
iluildinF.s 

1:11 Comms Bldr.::; Sf 31.0 105167 
1:13 ;Iav TIl'; !lids/Uldr:s SF 28.0 816 
141 LanJ Or/LllJr,s Sf' 25.0 3324118 
171 Trainin,~/Bldp;s Sf 23.0 39403 
211 Iitcc: Aircraft SF 22.0 375033 
n4 1-1 tee: '1'<1I1k Au tomt v ~; r 23.0 1218911 

)16 t1tcc :Ammuni tion Sf 26.0 7180 
217 :ltce: J.:leetr'x/Comms SF 22.0 10%89 
218 iltel! : i-lis c ItemstEq sr 27 .0 56788 
219 i·1tce:lnstl Rep ODS SF 20.0 62294 
/.29 Puctll/Htce f~ep Ops Sf 22.0 14160 
II?? Ammo S toraf;elIns tl sr 28.0 385924 
1132 Cold ~; toraf'.~/I nst1 Sf 38.0 28922 
4111 COy ~ lori..ll',~/ Dcpo t sr 9.0 37472 
4112 COy ::':torar:e/lnstl Sf 9.0 1048283 
510 Hospital llldgs SF 37.0 211259 
530 l.dbs t Clinics Sf 33.0 4373 
540 LJenta1 Clinics Sf 40.0 2364 
550 lJisnensaries Sf 35.0 2423 
b10 ,\cimi n/ il1dp:s Sf 24.0 356173 
711 ram II:; f; / Dwe 11 i ni;S SF 17.0 2500625 
'114 Llfll II S I '.IUe t I"u...:il SF 8.0 2700 
7211:' Tr'D tI:;!~/Lnlis ted MEN 3500.0 6527 
'/')3 Trp llsg/Oet F'ae i 1 SF 33.0 61955 
7')4 Troop lI~;(J ll(){) MUS 10500.0 1177 
725 '~rp H~r:/Lmerp;ency i SF 5.0 142130 
?30 Pers :';uppt/Svc SF 21~ .0 313586 
740 COlllmtllli ty / Inter ior sr 23.0 667301 

Sub-total 

Other f clcili ties 
111 Rurll-lavs SY 18.0 219444 

112 Taxiways SY 18.0 502428 
113 Arrons SY 18.0 397716 

116 Other Afld Pvmt SY 18.0 219014 

121 ruel LJisn/Aeft OL 19000.0 3 
123 Fuel l)is(I/Land OL 3400.0 12 

7125 fuel/POI. l.illes COST 1.8 1037200 
126 Fuel Disn/Other COST 1.8 79000 

134 Nav Tnp, !lids/Other COST 1.8 200000 
135 Comms Lines LF 11.0 293391 
136 And Pvmt Lidltill~ Lf 28.0 69981 
149 L<!Ild Op/O tiler' COST 1.U 5000 
179 Tr,\ i 11 1.1H'.I0 thcr COST 1.8 1000 
:390 1.+1) Test/Otht!r' COST 1.8 5000 

UNCLASSIFIED 

Total Cost 
(millions) 

----------

3.260 
.023 

8.311 
.906 

8.251 
2.80 11 

.187 
2.413 
1.533 
1.246 

.312 
10.806 

1.099 
.337 

~.435 

7.817 
.144 
.095 
.085 

8.548 
42.511 .. 

.022 
22.845 

2.045 
5.009 

.711 
7.526 

15.348 
---------

:': 163.625 b 

3.950 
9.044 . 7.159 
3.942 

.053 

.041 
1.867 

.142 

.360 
3.227 
1.959 

.009 

.002 

.011 . .., ''' ... 
r··_ .~- _, __ • ,._--.._ 

"-- '. ,.-::; .--,,'. 
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(U) TABLE C-ll (Continued) 

racility racili tv Uni t of Cost Per 
Code Nnme MeCisurea Uni t 

-------- ------------------ ------- --------
411 Liq Fuel Storap,e BuL 5.0 
452 Open Storai;c/lnstl SY 6.0 
690 Admin Struc/Other COST 1.H 
750 Community/Exterior Sy 11.0 
811 Electric/Source KW 330.0 
812 Electric/Distr Trnsn COST 1.U 
820 Heat/Source-t1'ransm COST 1.8 
830 Sewap;e/Waste COST 1.8 
iJ40 Water/Supply+Oistr COST 1.U 
850 Roads/Walks/ParkinR SY 5.0 
860 Railroads LF 28.0 
870 Drainap;e / Fenci nf; COST 1.8 
880 Alarm Systems COST 1.a 
890 11isc Util/(;nd Ir~prv COST 1.8 

Sub-total 

Total 

Notes: 
a 

See Table C-3 for key to abbreviations. 

~, ,. '~l ._;-: 

: ,~. ... - ... - -:.' ~ '.. ~. > • ...:.~~?;J 

UNCLASSIFIED 

No. of Total Cost 
Units (millions) 

-------- ----------
350862 1.754 
73313 .440 
60000 .108 
45674 .502 
75130 24.793 

11294000 7.729 
133000 .239 

1712000 3.082 
3653000 6.575 
2091804 10.459 

23536 .659 
2404000 4.327 

2000 .004 
3102000 5.584 

---------
1: 98.02:P 

:":.', 261.647 b 

b 
TOlals may not equal sum of items due to rounding. 

~ ,. ~"'<' W '1 

.~ .i, -'lI '_ , "J'~' 41:. >': ~ , ........ ~ 

C-13 UNCLASSIFIED 



(U) TABLE C-12 

REPLACEMENT VALUE OF JOHN HAY AIR BASE (U) 
(costs in 1970 dollars) 

Facility radIi ty Unit of Cost Per tlo. 0 f 
Code lIame l'l<~i.lsure 

a Unit Units 
-------- ------------------ ------- -------- --------
Buildings 

131 Comms Bldr,s Sf 31.0 12UOl 
141 Land Op/Bldgs SF 25.0 3G05 
ill, ~ltce:Tallk Automtv SF 23.0 16788 
218 Htce:Hisc Items+£Cj SF 27 .0 GOO 
219 Mtce:lnstl Rep Ops SF 20.0 7<338 
422 Ammo Storage/lns tl SF 28.0 <]51 
432 Cold Storage/Instl SF 38.0 21+41 
442 COy Storage/lnstl sr 9.0 18855 
520 Infirmary Bldgs Sf 2U.0 If <Jlf <] 
610 Admin/Bldp,s Sf 24.0 2(3855 
711 ram lIsg/0wellings Sf 17 .0 1%51 
721/2 Trp Iisp;/Enlisted HEN 3500.0 158 
723 Trp Hsg/Det Facil Sf 33.0 <J81 
724 Troop Ilsg/BOQ MEil 10500.0 38 
725 Trp Hs~/Emergency SF 5.0 1955 
730 Pers Suppt/Svc Sf 24.0 12G18 
740 Community !Interior sr 23.0 1241U1 

Sub-total 

Other Facilities 
123 Fuel Disp/Land OL 3400.0 2 

7125 Fuel/POL Lines COST 2.0 1000 
135 Comms Lines LF 11.0 G20 
149 Land Op/Other COST 2.0 1000 
179 Training/Other COST 2.0 1000 
411 Liq Fuel Storage BBL 5.0 1399 
690 Admin Struc/Other COST 2.0 5000 

7750 Community/Exterior COST 2.0 114000 
811 Electric/Source KW 330.0 1127 
812 Electric/Oistr Tmsn COST 2.0 a8000 
820 Heat/Source+Transm COST 2.0 13000 
ti30 Sewage/Waste COST 2.0 48000 
840 Water/Supply+Distr COST 2.0 22GOOO 
850 Roads/Walks/Parking SY 5.0 149450 
870 Drainar,e/Fencing COST 2.0 22000 
890 Hisc Util/Gnd Imprv COST 2.0 11000 

Sub-total 

Total 

Notes: -
a See Table C-3 for key to abbreviations. 
b 
Totals may not equal sum of items due to r~unding. 

c-14 

1': 

~'. 

-!:'ir. 

UNCLASSIFIED 

Total Cost 
(rnilliolls) 
----------

.j'j7 

.0'30 

.3U6 

.01G 

.157 

.027 

.093 

.170 

.139 

.717 

.334 

.588 

.032 

.3'3'3 

.010 

.303 
2.d5G 

---------
5.712 h 

.007 

.002 

.007 

.002 

.002 

.007 

.010 

.228 

.372 

.176 

.026 

.096 

.452 

.747 

.044 

.022 
---------

2.200 b 

8.912 b 

."': ,. 

'" --- ,-, ..,." 
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(U) TABLE C-13 

REPLACEMENT VALUE OF NAVAL RADIO STATION, TARLAC 
(costs in 1970 dollars) 

facility Facility Unit of 
Code Name Nensure a 

-------- ------------------ -------
Bu ile! i nr:s 

131 Comms Hld:;s SF 
219 t~tcP.: In::;t f{ep Gpn SF 
432 Cold St oraf: c !In::; tl SF 
1142 Cov Storace/ lnstl SF 
nll? Trp fls;;/ Enliz ted m:r: 
724 Troor Ilsr;/DOQ MEN 
730 :'cr~ Suppt/Svc SF 
740 Cot:-1l'>uni ty / III tel' lor SF 

Sur-.r-total 

Other Facilities 
123 Fuel Disp/Larld OL 
124 Oper fuel Storur,e l.WL 
132 Cornmz/Other COST 
135 COt~ns 

r • 
J.j~IICS Lr 

If 52 Opell Stor;-jf.c/ 1nz tl SY 
G90 ,\ tim ill Struc/lJth~r COST 
830 Se\-laGe/\-iaste COST 
850 J~oad:.) , \-lalb , Purkir~,~ Sy 
870 nru in.l[rel f cnc ill;:; COST 

Suo-total 

Total 

~: 
a See Table C-3 for explanation. 

Cost Per lfo. of 
Unit Units 

-------- --------

31.0 1'3171 
:20.0 :)/, Of) 

38.0 !12 <J 

<J.O 11784 
3500.0 '7 

10500.0 " ,-

24.0 r16 

23.0 ',:116 

3400.0 1 
22.0 30 
1.2 127%(,9 

11. 0 2 [,11 00 

G.O Gr.7 
1 r, 

• <. 3772 
1.2 220 
5.0 u~n7 

1.2 33781 

bTotals may not equal sum of items due to rounding. 

Total Cost 
OUllions) 
----------

• C, ,!II 

• OIIU 
.011', 

.10E 

.~OO 

.021 

.OO~ 

.122 
---------

:': 1.110 b 

.003 

.001 
1. ':30 

· ~~so 
· 00 11 

.OU~ 

.Q()O 

.4:29 

• Ol~ 1 
---------

:': ~:' .302 b 

:':"..': J I 1 ",b 
• f ,(. 

.~"l' _ ::<c c"" 

\"...., 4 " \ ' ..... ___ _ _ ".~, " " - ~ _~~' 
UNCLASSIFIED C-lS 
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(U) TABLE C-14 

REPLACEMENT VALUE OF NAVY COMMUNICATIONS STATION, SAN MIGUEL 
(costs in 1970 dollars) 

facility facility Unit of Cost Per 
Code Name ~leasure a Unit 

--------
Buildinr,s 

131 
133 
171 
215 
217 
219 
431 
432 
441 
41.2 
S40 
5:"0 

Gl0 
'ILl /'J. 
7"~ .:.oJ 

724 
730 
71iO 

Comms BlJg~ 

!lew Tng AiJ/i.1lJgs 
Training/Bldr,s 
,·1tce: \·jeapons 
Mtce:~Jcctrx/Comms 

Mtce:lnst Rep Dpn 
Cold ;,toraE;e/ I)epot 
Cold Stord[~e/lm;tl 
Cov Storage/Depot 
Cov ;;tora~e/lnstl 
Dental Clinics 
Dispens..:lries 
/\drnin El(~[:~~ 
Trp lIS;;/Llllisted 
Trp llst/Det [<lcil 
Troop IlsijnOQ 
Per:::: SUPIlt/:,VC 
Community/Interior 

Sub-tutal 

Other facilities 
111 Runways 
132 Comms/Othcr 
179 Traininr,/Other 
690 Ad~in Stnlc/Other 
750 Communi ty /[xterior 
830 :,cwilr,c/~-laste 

8tlO Eoads ,\':al}~s ,ParJdnc 
870 lJrainar.<::/ fencing 
890 l'1isc Util/Gnd Imprv 

SuL-total 

Tottll 

Notes: 

Sf 
Sf' 
Sf 
Sf 
Sf 
Sf' 
Sf 
Sf' 
Sf 
Sf 
Sf 
Sf 
c' t ... .c" 
;·lL:l 
Sf' 
1-iU; 
:;r 
s1' 

Sy 
COST 
COST 
COST 
COST 
COST 
SY 
COST 
COST 

31.0 
28.0 
23.0 
24.0 
:':'.0 
20.0 
38.0 
38.0 

9.0 
9.0 

40.0 
3~.0 

24.0 
3500.0 

3-3.0 
10500.0 

211.0 
23.0 

10.0 
1.4 
1.4 
1.4 
1.4 
1.4 
5.0 
1.4 
LIt 

No. of 
Units 

111781 
900 

2204 
800 
314 
800 

2170 
135 
144 

G(49 
8~') oJ ... 

47::5 
14222 

605 
15230 

36 
11471 
71%3 

1964 
970980 

4369 
900 

109312 
6541 

192768 
213774 

12000 

a See Table C-3 for explanations. 
b Totals may not equal sum of items due to rounding. 

C-16 

~': 

'I: 

~t:-!: 

Total Cost 
(Millions) 

1.29S 
.025 
.051 
.019 
.007 
.01E 
.082 
.005 
.001 
.OCO 
.033 
.HiS 
.341 

2.121 
.503 
.378 
.275 

1. 655 
---------

7.034 b 

.035 
1.359 

.006 

.001 

.153 

.009 

.964 

.299 

.017 
---------

2.844 b 

9.878 b 

UNCLASSIFIED 
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(U) TABLE C-1S 

REPLACEMENT VALUE OF WALLACE AIR STATION 
(costs in 1970 dollars) 

racility radli ty Unit of Cost Per 110. of a 
Code Ilame f1easure Unit Units 

-------- ------------------ ------- -------- --------
Buildings 

131 Comms illdr,s Sf 31.0 2551 
141 Land On/Bldgs Sf 25.0 16707 
211 r-ltct:!: Aircraft Sf 22.0 1182 
214 f'ltce : T cJ.lIk Automtv Sf 23.0 910 
219 lltee: IllStl Rep Ops Sf 20.0 1489 
610 AJrnin/Bldf,s SF 24.0 2863 
721/2 T1'p lis "./ Lolis ted MI::1 3500.0 71 
723 Tl'p Hs [~/ Oet faeil SF 33.0 3985 
724 Troop lisr;/iJOO 11£;1 10500.0 32 
730 Pel's ~;u~rt/Sve Sf 24.0 195 

740 Commun i tv / Interior' SF 23.0 1159(':' 

Sub-total 

Other facilities 
134 llav Tnp: Aids/Other COST 1.7 'JOOO 

179 Trainilll'./Othcr COST 1.7 1000 
till Liq ruel Stora}~e }jBL S.O 357 
590 Admin ~t1'uc/Other COST 1.7 2000 

7750 Community /i:xte1'ior COST 1.7 2000 
Bil i:lectric/Source KH 330.0 L52G 
!312 Electric/Oistr Tmsn COST 1.7 82000 

B30 Sewage/Waste COST 1.7 14000 
840 Water/SupplYTDistr COST 1.7 73000 
U50 Roads /\Jalks /Parkillr, Sy 5.0 31941 
1170 Drainage/fencing COST 1.7 19000 
890 Hisc L1til/Gnd Imnrv COST 1.7 geOOO 

Sub-total 

Total 

Notes: 
a

See Table C-3 for key to abbreviations. 
b equal of items due Totals may not sum to rounding. 

C-17 
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Total Cost 
(millions) 
----------

.07<] 

.418 

.026 

.021 

.030 

.OG,] 

.249 

.132 

.33(; 

.OOS 

.)(,7 

------~=:_ h 
1.u,:.J 

.1) l:J 

.0(; :~ 

.002 

.003 

.U03 
• b]li 

.13'J 

.024 

.124 

.1GO 

.032 

.167 
---------

1 '·0' b .:l .J 

].135 b 
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APPENDIX D 

Prepositioning and Forward Deployment (U) 

(U) One of the most important functions of a forward base is to reduce the 
time required to project personnel and materiel into a trouble area. When 
inte 11 i gence indicates that a certain area may become a troub le area, men and 
materie 1 are pos it ioned in the forward base much c loser to the troub le area 
than bases in the continental US. When trouble starts, men and materiel are 
moved as quickly as possible, by air, and possibly by sea, from the forward 
base to the trouble area. At the same time, addU iona 1 men and materie 1 may 
be moved from the CONUS to the trouble area. 

(U) Sealifted Men and Materiel 

(U) Let Qp be the quantity of personnel to be moved from a base to a trouble 
area. 

(U) Let Cp be the capacity of a single ship in terms of numbers a personnel 
the ship can carry. 

(U) Let Np be the number of ships equipped to carry personnel. 

(U) Because ships move rather slowly over the great distances of interest to 
US, and since we are interested in rapid deployment, it is assumed that: 

Np ~ Qp/Cp 

(U) That is, there are enough ships to carry the personnel in one trip. It is 
not necessary for any ships to return to base to pick up additional personnel 
who are to be part of the original rapid redeployment. These ships, of 
course, might return to base to pick up and deliver reinforcements. 

(U) Let Tp be the time required to deliver all personnel from the base to 
the trouble area, by ship. 

(U) Let D be the distance from the base to the trouble area. 

(U) Let Vp be the speed of a ship carrying personnel. 

(U) Let tp be the separation in time between ships carrying personnel. 

(U) It is now possible to write 

Tp = (D/Vp) + Nptp 

(U) By similar reasoning for materiel it is possible to write 

Tm = (D/Vm) + Nmtm 

in which the subscripts stand for materiel. 

(1) 

(2) 

UNCLASSIFIED 
D-1 UNCLASSIFIED 
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(U) It should be noted that under the assumptions made for sealift, there is 
no tradeoff between redeployment time and number of ships. 

(U) Airborne Men and Materiel 

(U) Let us define variables exactly similar to those above, but let them 
pertain to movement of men and materiel by air. 

(U) Because the speed of aircraft is high but the capacity of anyone aircraft 
is small compared to the number of men and materiel to be moved, it will be 
assumed that 

N « Q/C 

in which the subscript have been removed since the relationship applies for 
aircraft fitted to move men and aircraft fitted to move materiel. 

(U) The number of sorties required is Q/C. 

(U) The number of sorties required per aircraft is Q/CN. 

(U) Since several aircraft can be loaded and unloaded simultaneously, and any 
one aircraft can be loaded or unloaded quickly, we ignore the separation 
between aircraft and write 

(3) 

and 

( 4) 

in which 

T1 is the time required for a round trip between a base and a trouble 
area for an aircraft fitted for transporting personnel, 

T2 is the time required for a round trip for an aircraft fitted for 
carrying materiel. 

(U) That is, it is assumed that the time to redeploy is simply the time 
required for anyone aircraft to fly its sorties. This will be a good 
approximation if all aircraft begin and end their flying approximately the 
same times. 

(U) Under the assumptions that were made for airlift, it can be seen that 
there is a tradeoff between time to redeploy and number of aircraft. It can 
be seen that the time to redeploy increases with the distance between a base 
and a trouble area. 

(U) Equations (1), (2), (3) and (4) permit us to express the value of a 
forward base in terms of number of days required to redeploy a large force. 
The smaller the number, the more valuable is the base for projecting force 
into a trouble area. 

UNCLASSIFiED 
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(U) Equations (3) and (4) permit us to determine how many aircraft are re
quired to realize a certain redeployment time. That is, if hI hours are 
required to redeploy a large force from the Philippines to a trouble area, 
with N aircraft, and if h2 is the time to redeploy a large force from an 
alternative base farther from the trouble area, with the same N aircraft, it 
is possible to make H2 = hI by increasing N. It is evident that if the 
round trip time is doubled, then the number of aircraft will have to be 
doubled in order to keep the total redeployment time the same. 

(U) In applying equations (2) and (4), it is necessary to consider two classes 
of materiel which affect the carrying capacity of ships and aircraft. The 
two classes are equipment and bulk freight. When carrying equipment, the 
capacity of the ships or aircraft is limited by the floor area of the ship or 
aircraft, not by the weight of equipment. With bulk cargo, which is packed in 
cases which can be stacked, weight determines how much cargo can be carried. 

(U) In determining total redeployment time for a large force, it is necessary 
to consider at least 14 elements of the operations. That is, it is necessary 
to apply the equations in t is appendix to 14 different cases, each case 
having its own set of parameter values. Figure 0-1 illustrate this. The 
table reflects the fact that not all personnel and equipment will have been 
prepositioned or forward deployed. That is, some personnel and equipment will 
come from the forward base and others wi 11 come from the CONUS. The table 
also reflects the fact that large equipment, such as steam shovels, cannot be 
airlifted. Also large equipment is not as likely to be prepositioned as 
motor vehicles and tanks, and other small pieces of equipment that are needed 
in the first hours of the redeployment. 

(U) TABLE D-1 

ELEMENTS OF RAPID REDEPLOYMENT ( U) 

Forward Base to From CONUS to 
Trouble Area Trouble Area 

To be Moved Air 1 ift Sealift Airlift Seal ift Fast Sealift 

Personnel x x 

Bulk Cargo x x x x x 

Sma 11 Equipment x x x x x 

Large Equipment x x 

UNCLASSIFIED 
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APPENDIX E 

Underway Replenishment (U) 

(U) Another important function of a forward base is to facilitate underway 
replenishment of a naval task group. 

(U) Let Qo be the quantity of oil consumed by the task group each day. 

(U) Let Co be the capacity of an oiler. 

(U) Let No be the number of oilers required. 

(U) Let To be the round trip time for an oiler. 

(U) On the average, Qo/Co oi 1ers must arrive at the task force each day. 
The number that will arrive is No/To. That is, 

NolT 0 = Qo/Co 
or 

(5) 

(U) We assume the oilers carry sufficient jet fuel for the needs of the task 
force. That is, it is not necessary to wr ite equat ions for determi ning the 
number of ships required to carry jet fuel. 

(U) Similar reasoning for ammunition leads to an expression for the number of 
ammunition ships required: 

( 6) 

(U) It can be seen that the number of oi 1ers and ammunit ion ships varies 
directly with the time required to make a round trip between the base and the 
naval task group. This round trip time is a linear function of distance but 
is not directly proportional to distance since it includes time for loading 
and unloading. 

(U) Equations (5) and (6) make it possible to compare the number of oilers and 
ammunition ships required for underway replenishment from alternative 
locations. 

(U) A closely associated topic is the number of combatant ships required to 
keep one ship on station. 

(U) Let Ts be the time a ship spends on station. 

(U) Let Tt be the time the ship spends in transit ing between the stat ion and 
the base. 

(U) Let Tb be the time the ship spends at the naval base. 

UNCLASSIFIED 
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(U) Each ship must return to port periodically and be relieved by another 
ship. 

(U) The fraction of time the ship is on station is 

Fs = Ts/(Ts + Tt + Tb) 

(U) The number of ships required to keep one ship on station is the reci
procal, or, 

(7) 

(U) It is assumed that Tb is determined by morale factors and the need for 
ship repairs. Tt is a function of the distance between the base and the 
area of operation of the task force. Now, if the ship is on an n day cycle, 
then if Tt is increased, Ts must be decreased. While.!!. might be increased, 
it is assumed to be dictated also by morale factors and the need for ship 
maintenance. 

(U) Equation (7) makes it possible to compare alternative base locations with 
respect to the number of combatant ships required to keep a task force on 
station. Using appropriate values for the times, equation (7) can be used for 
carriers, cruisers, and destroyers. 

E-2 UNCLASSIFIED' 



-. 

APPENDIX F 

Aircraft Reconnaissance (U) 

(U) There is a broad class of aircraft mission that is facilitated by a 
forward base. These missions have the property that an aircraft is required 
to stay on station for a fairly long time. The aircraft has a certain 
endurance so increasing transit time reduces time on station. This applies to 
the following missions: 

- Visual or photo reconnaissance 

P-3 ASW missions 

- ELINT missions 

- Search for downed aircraft and pilots 

(U) Let Ha be the number of aircraft hours required to search an area or fly 
along a portion of a SLOC. 

(U) Let Te be the endurance of the aircraft. 

(U) Let Tt be the time spend in transit from the base to the station and 
return. 

(U) The number of aircraft hours one aircraft can devote to the mission is 
Te-Tt· 

Thus, the number of aircraft required to perform the mission is 

( 8) 

(U) It is evident that equation (8) permits us to compare alternative base 
locations with respect to the number of aircraft required to perform recon
naissance and related missions. 

UNCLASSIFIED 
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APPENDIX G 

Converting 1967 and 1970 Dollars to 1981 and 1984 Dollars (U) 

(U) In Appendix B, reference is made to the cost of ships in 1967 and 1970 
dollars. In Appendix C, reference is made to the cost of replacing base 
facilities in terms of 1970 dollars. The purpose of this appendix is to 
derive factors for making a first order estimate of costs in terms of 1981 
dollars and 1984 dollars. The year 1984 is of interest because that is the 
year when Philippine basing rights will be reviewed by the US and the Govern
ment of the Philippines. 

(U) There is no simple way to get an accurate cost of constructing ships and 
base facilities, in terms of 1981 dollars. An accurate estimate would require 
costing each ship and base item by item. However, it is possible to make a 
rough estimate of these costs by simply multiplying the 1970 (or 1967) costs 
by a suitable factor to take into account inflation. Following is one method 
of arriving at the desired factors: 

(U) The World Almanac for 1981, on page 88 presents a table showing the 
va lue of the do 11 ar for each year from 1967 to 1980. The reciprocal of 
the value of the dollar is the consumer price index. Table G-1 shows the 
consumer price index for each year. These have been used to compute an 
inflation factor for each year. These factors are shown in the table. 

(U) Table G-2 shows estimated price indices and inflation factors for the 
years 1981 to 1984. These are based simply on the assumption the 
inflation rate will be 12% during these years. 

(U) Using Tables G-1 and G-2, the fa llowing factors can be computed: 

To Convert To Multiply by 

1967 Dollars 1981 Dollars 2.76 

1967 Dollars 1984 Dollars 3.87 

1970 Do 11 ars 1981 Do 11 ars 2.38 

1970 Dollars 1984 Do 11 ars 3.34 

UNCtASSIFIED 
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(U) TABLE G-1 

CONSUMER PRICE INDEX FOR THE YEARS 1967 TO 1980 (U) 

YEAR CPI INFLATION RATE 

1967 1.00 

1968 1.04 4% 

1969 1.1 6 

1970 1.16 5 

1971 1.21 4 

1972 1.27 5 

1973 1.33 4 

1974 1.48 11 

1975 1. 61 9 

1976 1.7 6 

1977 1.81 6 

1978 2.03 12 

1979 2.17 7 

1980 2.46 13 

(U) TABLE G-2 

ESTIMATED PRICE INDEX FOR THE YEARS 1981 TO 1984 (U) 

1981 

1982 

1983 

1984 

2.76 

3.09 

3.46 

3.87 

G-2 

12 

12 

12 

12 

U NCLASS I FI ED 
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PREFACE UNCLASSIFIED 
(J This report is ~he first ;n a series of, three to be ~repared for the 

?Cf~CPAC Mil Bas1n A reement MBA Worklng Group. ThlS working group 
is concerned with developing information that Wl be useful to US negotiators 
in the forthcoming 1984 negotiations with the Government of the Philippines 
(GOP) regarding contlnued US basing rights in the Philippines. 

The study is to be 
accomplished in three stages, each of which is to be documented: 

1. (U) Survey past reports t~ermine methods that have been used to 
evaluate overseas bases. 

2. (~Using information from the above survey, develop a method for 
evaluating liS bases in the Philippines. 

3. (U) Perform the actual evaluation. 
--------------------

(U) This report documents the first stage. ---- ---
(U) It contains information abstracted from 21 past basing studies. Two types 
of information were abstracted: --

1. (U) Results which are still useful even though many of these studies 
are 10 to 15 years old. For example, the comparison of r'edeployment times, 
with and without overseas bases, as reported in Reference (a) and Appendix A, 
is still valid even though the study was published in 1966. 

2. (U) Methods of evaluating overseas bases. Even though the results in 
some of these old studies are no longer valid, the evaluation methods are 
still useful. 

(U) The first 18 References, (a) through (r), have abstracts which appear in 
corresponding Appendices A through R. There are no appendices corresponding 
to References (s), (t) and (u). 

(U) This report does not constitute an exhaustive survey of past basing 
stUdies. Because of the pressure of time, it was necessary to confine the 
survey to reports that were readily available or obtainable. However, it is 
felt that enough reports were reviewed to make it possible to realize the 
objective of finding a methodology that could be adapted to evaluating the 
US bases in the Philippines. 

(U) Certain CINCPAC staff members, those working in the area of command, 
control, and communications systems (C3S), have called attention to an impor
tant fact: none of the reports reviewed in this document appear to deal 
adequately with th~ost and technjcal difficulty of relocating and replacing 
the communications systems required for command and control. 
r 
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SUMMARY 

(U) Twenty-one past studies, rel ated to acqulnng, rna intai ning. and us ing 
overseas bases, were reviewed to determine methods that have been used to 
evaluate overseas bases, and can be adapted to the problem of evaluating the 
US bases in the Philippines. 

(U) At the present time, there appears to be no way of assigning an absolute 
value to our bases in the Philippines. The best that can be done is to 
compare the cost of operation of the present bases with the cost of construc
tion and operation of one or more new bases at one or more new locations. 

(U) Several of the studies reviewed were Rand studies that contained con
siderable detail on the following costs: 

- The cost of construction of new facilities 

- The cost of moving 

- The cost of operation of the new base or bases 

- The cost of additional combatant ships, oilers, ammunition ships, 
aircraft, tankers, and personnel, if the new location or locations are 
farther from the area of hostilities than the Philippines 

- The cost of operation of the additional ships and aircraft 

(U) While the Rand studies are about 10 to 15 years old, the methods are still 
valid. Als~, much of the cost information can be updated by applying suitable 
factors for inflation. 

(U) One study, reference (c), was an evaluation of bases in the Philippines, 
but it was confined to evaluating the functions of underway replenishment and 
rapid redeployment. None of the studies attempted to evaluate most of the 
funct ions performed by Subi c and Cl ark. Most of the studies cons idered the 
possibility of hostilities in NE and SE Asia, but some did not consider 
operations in the Indian Ocean. For these and other reasons, what is required 
is somewhat more than a simple updating of past studies. The methods used in 
the studies should be applied to an evaluation that is broader in scope than 
the studies reviewed. 

(U)The Rand Corporation used the Rand Underway Replenishment Simulator and 
the Rand Deployment Simulator to evaluate the effect of new bases on underway 
replenishment and redeployment times. These simulators required the genera
tion of considerable input data. These can be replaced with two simple 
mathematical models if it is considered adequate to compare costs using a few 
notional ship and aircraft types. The use of these and other simple models, 
would permit a broad study of Phi 1 ippines bases in a somewhat shorter time 
than was required for the Rand studies. 

--l> (U) Soon to be issued is a report outlining a method for evaluating the bases ,J\wil( 
-- ~ in the Philippines. ~1 
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Survey of Basing Reports (U) UNCLASSiFli=u 
(U) Introduction 

u() The purpose of this report is to discuss methods for evaluating overseas 
bases revealed in past basing studies. This information is sought in 
connection with developing a methodology for evaluating the US bases in the 
Philippines. This last is of interest because of the forthcoming negotiations 
between the US and the Government of the Philippines (GOP) in connection with 
revi~i~.~ the cur.rent Military Basing Agreement (MBA) in 1984. 

(U) To begin, it will be assumed there is no requirement to establish the need 
for overseas bases beyond what is said in Appendices F and U. 

(U) It is also assumed there is no need to 1 ist the funct ions performed at 
Subic and Clark and ~w they are jndjspensable, since this has been done many 
t~mes (e.g. see Reference (u)). 

(U) Some Evaluation Methods 

(U) None of the studies reviewed reveal a method for placing an absolute value 
on an overseas base. However, several of the studies discuss the "value" of 
the functions of forward bases. 

(U) Appendix R shows the value of early arrival when redeploying troops to a 
trouble area. This appendix shows that a force that arrives early can be as 
effective as a force six times as large that arrives late. 

(U) Appendix S discusses the importance of prepositioning and forward deploy
ment, made possible by forward bases, and their relationship to airlift, fast 
sealift, and conventional sealift. 

(U) Appendix 0 and References (t) and (u) discuss the importance of having a 
strong US presence on the soil of an ally, as a deterrent. 

(U) Appendix E presents a quantitative method for determining the value of a 
base in terms of the probabifTEy of being able to complete a mission success
fully. Consid.er n bases, and a mlssion ffid.t" can be accomplished by any of the 
bases with a certain probdbnity of success. If all bases undertaiZethe 
mission t ' i1it of success. If one base 1S 
e eted, then there is some lower rob "t of success. e appen lX g1 S 

t owlng 1 ustration: Consider four bases).. each undertaking the same 
mission and each having a prollability of success of 0.5. If all four~es 
engage in the mi ssJ.o.n, !b.e probabil ity of success is 0-1...4. If one of the 
oases ;s deleted, then the pr05a6ility of success is 0.88. This model might ~ 
~useful in the past when the US had many redundant bases. It is not 
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useful for evaluating bases in the Philippines because for many missions and 
functions the Philippines bases are unique. 

,(U) Appendices Nand P discuss a method of determining the value of a base in 
t~rms of the effect of the base on the size of the "spher~ 
~S and ft~es. ThlS method is based on the following concept: 
Consider a point n t tho Measure the great circle 
distance from the ~oint to-the n~est communi~i~ort and the lstance to t e 
nearest non-communlst port. 11.. tie piiilltis ci~ to_ a 'non-communist port, 
tHen it is sa1d-to be in the sphere of influence of-rhe non-communist worl~ 
otherwise it is considered to be 1n the sphere of influence of the communist 
world. Since great circle distances are measured, this concept would be more 
easy to accept if di stances were measured to airbases rather than ports. 

~
Sing this concept, as modified, it would be possible to determine how the 
oss of Clark AFB would affect the size of the sphere of influence of the US 

and its allies. There are man¥. difficulties with this concept, however, not 
the least of which is its inability to evaluate most of the functions per
formed by Clark AFB and Subic Bay naval base. 

(U) A Useful Method 

(U) Several of the Rand studies (see Appendices A, C, 0, E, and J) use an 
evaluation method which promises to be useful for evaluating Philippine bases 
today. The method is to co~re the cost of operating the Phil ippine bases 

'th t . and operat i ng---ulem at another 1 ocat ion. These 
studies are old; however, the methodology is stl11 useful.' ~The following 
costs are considered. 

- The -cost of construction of new facilities,- including buildings, 
runways, streets, sidewalks, water works, and electric generating 
plants. The cost of construction is shown to vary depending on 
location. The cost of acquiring real estate in the new location is not 
considered. 

- The cost of moving equipment, stored materiel, such as parts and ammuni
tion, personnel, and dependents. 

The annual operating cost of the new base in the new location. This 
will depend, for example, on local wage rates and the availability of 
trained local technicians. 

- The cost of additional combatant ships, oilers, ammunition ships, 
aircraft, and tankers required if the distance from the new base is 
longer than the distance from the old base to the area of hostilities. 

- The cost of operating additional ships, aircraft, etc. References (a), 
(c), (d), (e) and (j) contain certain considerable detailed cost infor
mation. It is unfortunate they are old; however, the information can be 
updated. 

(U) Table 1 shows all five studies did not cover the same factors. The listing 
of items considered is not meant to be complete. It is a sampling large enough 
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to show that the studies differ significantly. Any effor~tO' ev~fJ!y~ler 
Philippines bases should include all of the important functions performed by 
the bases. It can be seen that what is needed is somewhat more than a Simple 
updat ing of Reference (c) wh ich is an eva luat ion of the bases in the 
Philippines. 

(U) Two types of operation figure prominently in the Rand evaluations. These 
are underway replenishment of a naval task force and rapid redeployment of 
ground troops by the Air Force. To determine the number of oilers and ammuni
tion ships required to support a naval task force, Rand used the Rand Underway 
Replenishment simulator described in Appendix K. To determine the number of 
days required for a fleet of aircraft to redeploy a large force, Rand used the 
Rand Deployment Simulator described in Appendix L. To evaluate the bases in 
the Philippines, it is not essential to use these simulators. The Rand 
s imul ators were used because they were ab le to handl e a large number of 
different types of ships and aircraft. For updating these studies, it should 
be sufficient to consider a few types of notional ships and aircraft. For 
example, in comparing the number of oilers required to support a naval task 
force from the Philippines and alternative locations, it should be sufficient 
to consider notional oilers, all having the same characteristics. Appendix C 
shows that the number of oilers required to support a naval task force is: 

N = TQ/C 

in which 

T.- the time required for a single oiler to make a round trip from a base 
to the task force and return. This includes loading and unloading 
times. 

Q - the quantity of oil required by the task force each day. 

C - the capacity of a single oiler. 

(U) This model can also be used for determining the number of ammunition ships 
required in underway replenishment operations. It can be used to determine the 
number of aircraft required to redeploy men and equipment. Similarly, simple 
models can be developed to determine the number of aircraft required for photo 
reconnaissance and ASW missions. Appendix C gives a simple model for deter-

1 mining'how many combatant ships are required to keep one on station. It is the 
use of such simple models that makes it possible to update and expand Reference 
(c) with a few man-months of effort. 

(U) Alternative Locations 

(U) In updating and expanding Reference (c), it is necessary to update the 
choice of alternative locations for Philippines bases. 
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(U) In Conclusion 

(U) A report will soon be issued which will discuss a methodology that can be / 
used to evaluate the Philippines bases. This will be an adaptation of the "'
method used by the Rand Corp. 

(U) The evaluation procedure, once worked out, should make it possible to 
evaluate proposals that are related to basing, for example, the Air Force 
proposal to use aircraft to perform some of the functions usually performed by 
the Navy (Appendix M) and the proposal to use merchant ships for resupplying 
military units (Appendix G). 
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(U) TABLE 1 

COMPARISON OF FIVE PAST BASING STUDIES (U) 

Covered in Reference: 
Items Covered in the Studies (~) (f.) (~) (~) CV 
NE Asia Scenario x x x x x 

SE Asia Scenario x x x x x 

Indian Ocean Scenario x x 

One Scenario Involves Bases on US Soil Only x x 

Scenarios Involve use of bases in Taiwan, Thall and x x x x 

Scenarios Involve Rapid Redeployment x x x x 

Scenarios Involve Underway Replenishment x x x 

Scenarios Involve Air Force Operations x x x x 

P3 ASW Operations Considered x x 

Intelligence Gathering Considered x x x 

Storage of Ammunition, Spare Parts, and the Like x x 

Prepositioning Considered x x x x 

Corrosion Proofing Considered x 

Typhoon Dispersal x 

Maintenance and Repair of Ships and Ai rcr aft x x 

• Cost of New Construction Considered x 

Cost of Additional Ships Considered x x x 
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APPENDICES 

Appendices A-R - Each of these appendices is an abstract of information 
contained in the reference of the same letter (see References). 

Appendix S 

Appendix T 

Appendix U 

Appendix V 

- Quoted from Reference R 

- Abstracted from References Q, T and U 

- Abstracted from Reference 

- Abstracted from Reference C 

Note: Release and distribution of documents cited as references is controlled 
by organization of origin.} 

Pages A-l through V-3 
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ENERGY RESOURCES ECONOMICS, INC. 
541 West 113th St., #6C 

New York, New York 10025 
U.S.A. 

tel. (212) 666-1327 

January 1983 

FELLOWSHIP APPLICATION 

to 

MIT STS PROGRAM 

SUMMARY 

This research project will document the 
history of oil refinery automation. The 
project will focus on the first digital 
computer (a TRW RW 399) deployed in a Texas 
oil refinery in 1959. It will compare this 
experience with that in the UK in the early 
1969s. 

The project will then trace the technical, 
economic, and sociological impacts of this 
major technological innovation. The findings 
will be published for use by policy-makers 



\ 

• 

PAO 

Mr. Peter Hayes 
NAUTILUS 
Pacific Action Research 
Box 228 

DEFENSE NUCLEAR AGENCY 
WASHINGTON. D.C. 20305 

Leverett, Massachusetts 01054 

Dear Mr. Haye s: 

This is in response to your letter of November 22 requesting clarification of 
our November 16 letter answering your Freedom of Information Act (FOIA) 
request for copies of studies conducted by Science Application, Inc. and BDM 
Corporation on the use of ground-based anti-ship Missile Systems. Your 
request was referred to the Defense Nuclear Agency (DNA) for a direct res~~~: 
to you. - ~ fWj'l~ -
The BDM Corporation is under contract to DNA to ~pare a reyort on the ~ 1l~j~ ~ 

o erational con or CINCPAC AM-N. Their report was not \ .... Q)\~ 
i en ~ ~ed during our initial searc since it is currently being prapared. As 
a draft report, it is denied under 5 U.S.C. 552(b)(5), which protects 
information encompassing that of advice, recommendations, and subjective 
evaluations, as contrasted with factual matters, that are reflected in records 
pertaining to the decision-making process of an agency. Furthermore, the 
information is classified and, consequently, refused under 5 U.S.C. 552(b)(1) 
which permits withholding information that is properly and currently 
classified in the interest of national defense. 

The Initial Denial Authority is Major General Grayson D. Tate, Jr., Deputy 
Director (Operations and Administration). If you disagree with this decision, 
you may file an appeal by submitting a written notice to Lieutenant General 
Richard K. Saxer, Director, DNA. The appeal should contain a concise 
statement of the grounds upon which it is brought and a description of the 
relief sought. A copy of the letter that is the subject of the appeal should 
also be submitted with the appeal. Both the envelope and your letter must 
clearly identify that a FOIA appeal is being made. 

DNA waives search fees collectable under the FOIA for this particular case. 

DALE F. KELLER, JR. 
LT COL, U. S. ARMY 
Freedom of Information Officer 
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fallout ••• 1 

Kern Bullock sat astride his horse early one Spring morning 

in May, 1953, moving his sheep from Nevada back across the 

state line to Utah. He was on the trial home to Cedar City 

about 200 miles north, "kind of watching the sheep grazing", 

he recalled years later. 

He heard noise above and looked up to see some planes 

flying nearby when suddenly: "I just saw a great big flash. 

It just blinded me. I remeber I covered my eyes like that 

with my hand. I was sitting on the horse and then I seen 

this cloud go up, and then it just started~to spread out". 

Between March 17 and June 4 that year, the United states 

govern~ent through the Atomic Energy Commission (A.E.C.), 

detonated 11 atmospheric nuclear bomb tests. The series 

was code named "Upshot-Knothole". 

In that three month period,~~52 kilotons of fission 

products were emitted as radioactive fallout, an equivalent 

to exploding 252,000 tons of TNT. The Hiroshima bomb was 

13 kilotons. One,kiloton is the equivalent of 1,000 tons 
I ~ 

of TNT. 

The largest of the "Upshot~~nothole" series was test shot 

"Harry" , . ·Ila ter to be known as "Dirty Harry" because of the 

large amoun~ of fallout it dumped across the state of Utah. 

Like many tests, it was fired from a spindly 300 foot high 

steel tower planted in the flat and featureless Nevada 
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