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I MODEL OVERVIEW

A, Introduction

The objective of the research described in this report was the
development of a computerized model that provides estimates of the
resources required to construct and operate an advanced permanent
naval supply base to support Navy and Marine forces in overseas areas
of operations over prolonged periods of time. In today's global
environment of continual political turmoil within and among various

. nations of the world, the requirement of positioning U.S. operational
forces in widely dispersed and sometimes remote locations throughout

AN the world becomes increasingly more important for the security of

U.S. interests at home and abroad. Providing adequate supplies for
these forces is a monumental task, and reliance on existing overseas
bases and ports of call in areas of political upheaval compound the
problem. Thus, it will be beneficial to Navy supply planners to have
analytical tools available to determine future requirements for the
establishment of overseas bases in the more settled areas around the
globe. The Advanced Base Cost Model (ABCOMO) described in this report

cepresents one such tool.

The ABCOMO model represents a major revision of the ABLE model
(cee Item 1 of the Bibliography) developed several years ago by DTNSRDC.
The basic structure of ABCOMO is similar to the ABLE model, but most of

the subroutines have been significantly modified and expanded to accommodate

the requirements imposed on the present model. Nevertheless, much of the
basic concepts underlying the ABLE model, such as the use of drivers,

pacing facilities, ripple factors, and so on, have been retained in ABCOMO.

t The ABLE model was designed to predict the amount of facilities

: and personnel required for an expeditionary-type advanced supply base

T oy g
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to support Navy and Marine forces in contingency operations. The
ABCOMO model, on the other hand, is designed to determine the necessary
facilities, personnel, and equipment required for an advanced permanent
supply base to support Navy and Marine forces over prolonged periods of
operations, including estimates of the initial investment and recurring
annual costs to construct and operate such a base. Some of the signif-
icant revisions required to construct ABCOMO included the following:

e The temporary facilities in the ABLE model were supplanted

by permanent major facilities with attendant minor facili-

ties, including initial outfitting of major equipments and
supplies.

e Additional base functions, such as long-range radio
communications facilities, were added to support and sustain
the supply base over an extended time period.

e Family support facilities, such as family housing,
commissary, Navy exchange, and so on, were added to the base.

® Provisions for estimating the initial investment and
recurring annual costs for the base were added, as well as
for estimating the costs of transporting supplies to the base
for the supported operational forces.

In the remainder of this chapter, a brief overview of the model
concept, structure, and usage is presented. Chapter II describes the
mechanics of setting up a mcdel run, using a realistic sample problem,
and portrays the various outputs of the model. A detailed mathematical
description of the model is presented in Chapter III. In Chapter IV,
several limitations of the model are discussed and possible improvement
options are identified. Appendix A provides a description of the
criteria used to establish an input data base for representing the
various functional components of the hypothetical supply base, including
a component-by-component delineation of the associated model inputs and
requirement equations. A complete listing of the ABCOMO computer pro-
gram, as programmed for the CDC 6400 computer, is then presented as

Appendix B to this report.

B. Supply Base Composition

The supply base represented by the ABCOMO model is a permanent
advanced supply base that is designed to provide prolonged support to

Navy and Marine forces deployed in an overseas area of operations. This

2 . 1
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hypothetical supply base is structured as an autonomous entity, providing
support to the operating forces as well as its own self-support. It is
assumed that the base stocks are replenished on a periodic basis through
MAC, MSC, and commercial shipments from major CONUS supply points. Base
operations are conducted by Naval personnel on three year tours of duty,
with the exception that many of the family support operations (commissary,
dependent school, bank, etc.) utilize on-base military dependents. The
supply base is assumed to be composed of 49 functional components, each of
which includes the facilities, personnel, and equipment to perform a distinct
function necessary to the operation of the base. These components are
listed in Table I-1. The amount of facilities, personnel, and equipment
required by each component is a direct function of the size and configura-
tion of the peak forces to be supported by the base. Associated with each
component is a facing facility--i.e., a facility whose size can be
directly related to the supported force composition, and from which can

be scaled the amount and associated costs of facilities, personnel, and
equipment required by the total component. These relationships include
consideration of the so-called "ripple effect" for personnel requirements
where, as support personnel are assigned to the base, additional personmnel
are required to provide base support for thesc personnel and hence increase
the requirements imposed on the base components which, in turn, impose
additional personnel requirements for base support, and so on. The supply
base is assumed to normally operate under peacetime conditions. However,
provisions are made for storage of wartime reserves of supplies, fuel

and ammunition, and components associated with the receiving, handling

and shipping of fuel and ammunition are sized utilizing projected wartime

consumption rates.

C. Model Structure

The general structure of the model is presented in Figure I-1. The
model inputs are delineated in detail in Section B of Chapter III. These
inputs include various operating characteristics of possible elements of
the supported operational forces, logistic planning data, functional
component requirements data, operational planning numbers, supported

force composition definitions, and costing inputs, some of which are

geographically dependent. 3
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MODEL INPUTS

Static Input Data File

Program Parameter Overrides
Supported Force Composition Inputs
Geographic Dependent Inputs

!

RESUPPLY REQUIREMENTS
FOR SUPPORTED FORCES

Operational Personnel and Aircraft Enumeration
General Cargo Requirements
Ammunition Requirements

Fuel Requirements

PACING FACILITY AND
COMPONENT PERSONNEL REQUIREMENTS

Non-population Dependent Pacing Facilities
Population Dependent Pacing Facilities
Component Personnel

Selective Requirement Adjustments

- Piers
- Maintenance Hangars

= Power Plant

COMPONENT AND BASE
RESOURCE REQUIREMENTS

Construction Cost (CONUS-based)
Initial Outfitting Costs '
Equipment Shipping Volume
Construction Time

Land Requirement

1

SUPPLY BASE COSTS

e Initial Investment Costs
e Annual Recurring Costs
e Cost of Transport of Supported Force's Supplies

FIGURE I-1 GENERAL STRUCTURE OF ABCOMO MODEL
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The first function of the model is to determine the resupply
requirements for the peak force that the supply base is designed to
support. These requirements include an enumeration of the numbers of
personnel, aircraft, and ships in the force, as well as the daily con-~
sumption rates that they will generate for the various classes of
supply. The model separates the supply classes into three major
categories: bulk fuel, ammunition, and general cargo, where the latter

consists of all supply items except bulk fuel and ammunition.

These resupply requirements provide the basis for establishing
the required sizes of the various functional components comprising
the base. For each functional component of the supply base, one of
its facilities has been selected as the pacing facility for that com-
ponent--i.e., a facility whose size can be directly related to the
supported force composition and from which can be scaled the amount and
associated costs of facilities, personnel, and equipment required by
the entire component. These pacing facilities are divided into two
categories, depending on whether or not the pacing facility size, and
hence that of the entire component, is dependent upon the as yet
unknown population of the base. For the non-population-dependent pacing
facilities, the pacing facility requirements are computed directly from
the pacing facility requirement equations that have been developed for
the various functional components. Foer the population dependent pacing
facilities, the computations must include consideration of the population
"ripple effect.”" This terminology is adopted from the earlier ABLE model
documentation and refers to the damping process where, as support
personnel are assigned to the base, additional personnel are required to
provide base support for these personnel and hence increase the require-
ments imposed on the population-dependent components, which, in turn,
impose additional personnel requirements for base support, and so on.
This rippling of personnel requirements eventually converges to a fixed
set of personnel requirements for the various base functional components.
The manner by which these pacing facility requirements are determined

is adopted, in principle, from the ABLE model and involves the solution

of a set of simultaneous equations relating personnel requirements to




pacing facility requirements. Once the pacing facility requirements
are established, the model then determines the number of personnel
required by each functional component and performs selective facility
requirement adjustments such as requiring pier lengths to be specified
in multiples of cargo ship lengths as opposed to the required raw feet

of berthing determined by the solution procedure.

The model next establishes the component resource requirements
which include construction costs (CONUS-based), initial outfitting costs,
shipping volume of equipment and supplies, construction times, and land
requirements. These computations are based on component estimating
relationship equations, developed for this model, that linearly relate
component resource requirements to pacing facility requirements. These
component resource requirements are then accumulated to establish the

associated resource requirements for the entire base.

The final function of the model is to compute the costs related
to the construction and operation of the overseas supply base, which
represent the primary model outputs. These ccsts are dependent on the
specific geographical area under consideration and the model is structured
so that any number of different geographical areas can be considered
without having to recompute any of the previous computations. The supply
base costs are divided into three groups: Initial Investment Costs,
Annual Recurring Costs, and Cost of Transport of supported forces
supplies. The initial investment costs are those incurred in the con-
struction and setting-up of the base for sustained operations. Specifi-
cally, these are the base construction cost; the base initial outfitting
cost; the costs to transport from CONUS the initial base equipment and
supplies, personnel and dependents, and their personal belongings; and
the land acquisition cost, if applicable. The actual construction of
the supply base is assumed to be performed by private contractors and
the construction costs generated by the model include consideration of

all construction factors such as building materials, construction

workers, shipment of materials, and so on.




The annual recurring costs are those incurred in the annual opera-
tion and maintenance of the supply base. The associated costs generated
by the model are the annual personnel billet cost; annual cost to the
Navy of general supplies and equipment, including base fuel; the annual
costs incurred in transporting from CONUS the base supplies and fuel,
rotational personnel (both ways), and their personal belongings; and the

annual land lease cost, if applicable.

iy

Although not directly related to the cost of construction and
operation of the supply base itself, the cost of transporting (from
CONUS to the base) the supplies, equipment, fuel and ammunition required
by the supported forces will be useful in application of the model. The

computation of these transport costs represent the final function of the

PPENERS

model.

D. Sample Case

snizitiinll

As an illustration of the use of the model, a sample case was set
up and run. In this sample case, two different supported force composi-
tions are postulated and two different geographic locations are considered. k
The first force composition (FC1l) includes two carrier task groups, an ASW
group, and an amphibious group, all assumed stationed at sea. The specific

composition of these operational groups is as follows:

Task Group 1: 1 attack aircraft carrier (CV) 1
4 guided missile frigates (FFG)
1 fast combat support ship (AOE) .
1 carrier air wing (CAW) ;

(24 F-14, 24 A-7, 10 A-6, 10 S-3, 4 E-2)

attack aircraft carrier (CV)
guided missile frigates (FFG)
fast combat support ship (AOE) %
carrier air wing (CAW)

(same composition as in Task Group 1)

Task Group 2:

(T

ASW Group: 4 frigates (FF)




amphibious transport docks (LPD)
amphibious assault ship (helicopter) (LPH)
amphibious assault ship (general purpose) (LHA)
dock landing ships (LSD)

tank landing ship (LST)

guided missile frigates (FFG)

frigate (FF)

oiler (AO)

combat store ship (AFS)

ammunition ship (AE)

air complement (16 CH-46, 6 CH-53, 4 UH-1)

Amphibious Group:

o e 00 N b

The second force composition (FC2) maintains the two carrier task groups
and ASW group, stationed at sea, but does not include the amphibious group.
In place of the amphibious group, FC2 assumes that an amphibious air
complement of 16 CH-46, 6 CH-53, and 4 UH-1 is stationed at the supply
base, together with a marine detachment consisting of 100 officers and

1000 enlisted men.

The two geographical areas of consideration are the Indian Ocean
Area and the South Atlantic Area. The choice of the geographical area
can affect the base construction costs, land acquisition and lease costs,
and all transport costs. A complete listing of the sample case inputs
and outputs are presented in Chapter II. A summary of the primary out-

puts are listed in Table I-2.

The dollar cost differentials, for both force compositions, between
the Indian Ocean Area and South Atlantic Area are roughly 300 million
for the Initial Investment Costs and 5 million for Annual Recurring Costs,
the lower costs being associated with the base located in the South
Atlantic Area. These cost differentials are attributable to a 2.2
construction cost multiplier for the Indian Ocean Area versus a 1.6
construction cost multiplier for the South Atlantic Area (construction
costs are initially computed for a CONUS-based base) and to lower trans-
port costs because the South Atlantic Area is closer to CONUS than the

Indian Ocean Area.

In comparing the supply bases that support the two different force

compositions, the base supporting Force Composition 2 turns out to be

larger and more costly to operate even though the number of operational

;s i AR e

.




Table I-2

SAMPLE CASE PRIMARY OUTPUTS

! Force Composition 1| Force Composition 2
Output Factor Indian South Indian South
Ocean Atlantic Ocean Atlantic
Area Area Area Area
Personnel
Operational Personnel 24,350 24,350 17,298 17,298
Base Support Personnel 3,544 3,544 3,552 3,552
Base Dependents 3,255 3,255 3,251 3,251
i Total 31,149 | 31,149 24,101 | 24,101
‘ Initial Investment Costs
(thousands of dollars)
{ Facility Construction 1,102,386 | 801,735 | 1,128,062 | 820,409
Initial Outfitting 45,924 45,924 45,084 45,084
Transport of Equipment 5,455 3,731 5,357 3,664
Transport of Personnel 3,379 1,672 3,380 1,673
Transport of Personal Belongings 6,753 4,619 6,753 4,619
Land Acquisition 0 0 0 0
Total 1,163,897 | 857,682 | 1,188,637 | 875,449

Annual Recurring Costs
(thousands of dollars)

Personnel Billets 94,178 94,178 93,800 93,800

Supplies and Equipment 26,182 26,182 26,240 26,240

Transport of Supplies and Equipment 3,938 2,693 3,940 2,694

) Base Fuel 33,474 33,474 39,739 39,739
- Transport of Base Fuel 3,339 1,725 3,965 2,049
Transport of Rotational Personnel 2,253 1,115 2,254 1,115

Transport of Personal Belongings 4,502 3,079 4,502 3,079

Land Lease 7,746 7,746 7,252 7,252

Total 175,611 | 170,193 181,690 | 175,968

Supported Forces Annual Transport Costs
(thousands of dollars)

Supplies and Equipment 14,104 9,646 10,019 6,853
Ship Fuel (peacetime) 18,429 9,522 9,579 4,940
Aircraft Fuel (peacetime) 5,967 3,083 5,967 3,083
Ship Ammunition (peacetime) 36 25 19 13
Aircraft Ammunition (peacetime) 138 95 138 95

10
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personnel supported by this base is about 20% less than the number
supported by the base supporting Force Composition 1. This is due to the
requirement for base facilities to accommodate some 1500 operational
personnel stationed at the base for the second force composition as
compared with none for the first force composition. However, the
Supported Force Annual Transport Costs are higher in all cases for

Force Composition 1 than for Force Composition 2.

These results have been presented to illustrate the model outputs
and should not be construed to be true representations of actual expected
costs. Many of the inputs that would be supplied by the user were
arbitrarily assigned values by project team personnel and would require
a more precise definition for the model results to be truly representa-

tive of expected supply base costs.

11
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IT1 MODEL USAGE

A. Introduction

The purpose of this chapter is to provide the necessary instructions
that will allow a user to set up and run the computer program that imple-
ments the ABCOMO model. Although a knowledge of the mathematical details
underlying the model is not necessary for the capability of using the
model, it is assumed that the user is familiar with the model concept and
logic. If he is not, he can obtain this familiarity through a reading of
Chapter -III of this report. Section B of this chapter presents the input
requireménts, including data file formats and the order in which the data
is read in to the program. The program output report numbering description
is discussed im Section C. Section D then provides a copy of the output

generated for the Sample problem discussed at the end of the previous chapter.

*
B. Input Specifications

The program inputs are segregated into four input groupings: Static
Input Data File, Program Parameter Overrides, Supported Force Composition
Inputs, and Geographic~Dependent inputs. The Static Input Data File con-
sists of those data that will remain constant, for the most part, in routine
applications of the model. The Program Parameter Overrides refer to two sets
of numerical parameters that are built into the model, but that can be altered
at the user's discretion. The Supported Force Composition Inputs reﬁer to
those inputs required to describe the composition of the peak force to be
supported by the supply base. 1In a given program run, a number of different
such force compositions can be processed in turn. The Geographic-~Dependent
Inputs refer to those specific inputs that are dependent on the geographical

location of the postulated supply base. For each supported force composition,

* ; .

Much of the program input for the ABCOMO model coincides with that required
by the ABLE model. Thus, some of the input description discussed in this
section is taken directly from Item 1 of the Bibliography.

13
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“ff———— END CARD
-€——— eoF

«ff— GEOGRAPHIC-DEPENDENT
INPUTS (BASE 4)

o——— eoF

af———_ GEOGRAPHIC DEPENDENT INPUTS
{BASE 3)

-o———e0oF SUPPORTED
@ —— _AND-BASED TROOP COMPLEMENT ‘?'"gf
-—— foF

“f——— SHIP COMPLEMENT
-¢—— £OF

< AIRCRAFT COMPLEMENT

“f—— EOF

«af——— GEOGRAPHIC-DEPENDENT INPUTS (BASE 2)
-——— EOF

«f———— GEOGRAPHIC-DEPENDENT INPUTS (BASE 1)

SUPPORTED

-f——— EOF FORCE
«@f——— LAND-BASED TROOP COMPLEMENT #1

-¢—— EOF
«ff——— SHIP COMPLEMENT
-——— EOF

<sf——— AIRCRAFT COMPLEMENT /

-—— EOF
«——— OPERATIONAL PLANNING NUMBER OVERRIDES

-f——— EOF
«ff———— REQUIREMENT ALGORITHM OVERRIDES 1

«ff——— BASE PERSONNEL INPUT PARAMETERS
«——— FUEL SPECIFIC VOLUME FACTORS
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-———EOF
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«f———— RIPPLE FACTORS i 4
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«f———— SHIP STATIC PARAMETERS

f————— EOF 1
«———— AIRCRAFT STATIC PARAMETERS 1

«af————— OUTPUT OPTION CARD
«g————HEADER CARD

FIGURE II-1 SAMPLE DECK SETUP




Table II-1

AIRCRAFT STATIC PARAMETER CARD FORMAT

Card FORTRAN
Columns Description Format
1-8 Aircraft Type A8
10 Mission Type Code I1
12-14 Wingspan (feet) F3.0
16-18 Length (feet) F3.0
20-23 Fuel Consumption Rate F4.0
(gallons/day)
25-26 Number per squadron 12
28-29 Crew--Officers 12
31-32 Crew--Enlisted 12
34-38 Maintenance Personnel--Officers F5.2
40-44 Maintenance Personnel--Enlisted F5.2
46 Fuel Code 11
48-53 Ammunition Consumption Rate F6.0
(1b/day)

number of aircraft per squadron, crew and maintenance complements, fuel code
(0 = AVGAS, 1 = JET), and ammunition wartime consumption rate. It should be
noted that the ammunition wartime consumption rate is clearly a function of
the type of action that could be expected and should be entered accordingly.
Two operational planning factor inputs identify peacetime-to-wartime ratios
for fuel and ammunition consumption that are used by the model to determine
consumption rates for peacetime operations. An EOF card is required at the

end of this data set.

b. Ship Static Parameters

This data set contains the operational characteristics of all relevant
ship types. The information necessary for entering a ship in this set is

the ship type, officer complement, fuel wartime consumption rate, and

ammunition wartime consumption rate. Fuel wartime consumption rates and
16




ammunition wartime consumption rates must take into account the type of
operation in which the ship is engaged. Two operational planning factor
inputs identify peacetime-to-wartime ratios for fuel and ammunition con-
sumption that are used by the model to determine consumption rates for peace-
time operations. The format for these cards is given in Table I1I-2. An EOF

card is required at the end of this data set.

Table II-2

SHIP STATIC PARAMETER CARD FORMAT

Card FORTRAN
Columns Description Format
1-8 Ship Class A8
10-13 Crew—-Officers 14
15-18 Crew--Enlisted 14
20-25 Fuel Wartime Consumption Rate F6.0

(barrels/day)
27-32 Ammunition Wartime Consumption F5.0
Rate (1b/day)

c. Ripple Factors

A complete list of component ID designators for all valid components

is maintained internally in ABCOMO. However, the user must supply certain
ipformation associated with each component. This data set contains some

of this information. Each component card in this data set contains a com-
ponent ID designator; a description of the pacing facility associated with
that component; a unit of measure for the requirements imposed on the pacing
facility; and the officer, enlisted, and electric power ripple factors for
that component. The manner in which these ripple factors were developed is !
! described in Appendix A. The format for the component ripple factor cards

is given in Table II-3. An EOF card is required at this end of this data set.
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Table 11I-3

COMPONENT RIPPLE FACTOR CARD FORMAT

Card FORTRAN
Columns Description Format
1-6 Component ID A6
8-31 Name of Associated Pacing 4A6

Facility
33-36 Units of Measure of Pacing A4
Facility Requirement
38-47 Officer Ripple Factor F10.9
49-58 Enlisted Ripple Factor F10.9
60-69 Power Ripple Factor F10.9

d. Component Estimating Relationship Parameters

This data set provides the remaining information required for each supply
base component. Two cards must be supplied for each supply base component.
These two cards contain the parameters required for the component estimating
relationships that determine CONUS-tased construction cost, initial outfitting
equipment cost, shipping volume of this equipment, construction time, and land
requirement for that component. The estimating relationship equations used

by the model are all of the following format:
Y=5>0 + mX

where Y is the applicable component resource factor, X is the pacing

facility requirement, b is the relationship constant parameter and m is

the relationship coefficient. The manner by which these component estimating
relationship parameters were developed is described in Appendix A. The for-
mat for the required data cards is given in Table TI-4. An EOF card is re-

quired at the end of this data set.




Table II-4

COMPONENT ESTIMATING RELATIONSHIP PARAMETER 2
CARD FORMAT .

Card FORTRAN
Columns Description Format

First Card

1-4 Component ID A4 i
5-36 Component Description 4A8 g
38-45 Construction Cost Constant ES.1 ! F
Factor : :
47-54 Construction Cost Coefficient E8.1 ; ,3.
56-63 Equipment Cost Constant Factor E8.1 é
65-72 Equipment Cost Coefficient E8.1 z

Second Card

20-27 Equipment Shipping Volume E8.1
Constant Factor
29-36 Equipment Shipping Volume E8.1 .
Coefficient )
38-45 Construction Time Constant E8.1
Factor
47-54 Construction Time Coefficient E8.1 I
56-63 Required Land Constant Factor E8.1 : :
65-72 Required Land Coefficient E8.1 !
e. General Cargo Parameters

This data set provides daily consumption estimates, specific volumes,
and unit costs for the various classes of supply. Ten cards are required 4
for this data set. The first eight cards provide the above data for the fol-

lowing eight supply classes, specified in the proper sequence: I--Subsistence,

II--Clothing, Tools, Etc.,Il1I--Packaged POL, IV--Construction Material, VI--

Personal Demand Items, VII--Major End Items, VIII--Medical Material, and IX--
Repair Parts. Included on these cards is a Navy-funded consumption input that
refers to daily consumption of items that are not normally included in per-

sonnel billet costs--i.e., such items as subsistence, clothing, and personal

19




demand items are assumed to be included in the billet costs, and their

consumption rates are therefore not included in this category.

Also, the

unit cost input for subsistence refers to nonrefrigerated subsistence

items. Applicable data for refrigerated subsistence items are specified

on the ninth card of this set,

base fuel items.

The tenth card provides unit costs for

The format for these cards is presented in Table II-5.

An EOF card is not required at the end of this data set, although an EOF

mark is required on Card 9.

Table II-5

GENERAL CARGO PARAMETER CARD FORMAT

Card FORTRAN
Columns Description Format
Cards 1-8

One for each supply class listed in the text
1-8 (Blank) A8
9-18 Daily Consumption Rate (lb/man/day) F10.6
19-28 Average Specific Volume (cu. ft./lb) F10.6
29-38 Average Unit Cost ($/1b) F10.6
39-48 Navy-Funded Daily Consumption Rate (1lb/man/day) F10.6
Card 9
1-6 EOF mark (six asterisks) A6
9-18 Proportion of Subsistence That is Refrigerated F10.6
19-28 (Not used=--enter .0) F10.6
29-38 Refrigerated Subsistence Average Unit Cost ($/1b) F10.6
39-48 (Not used--enter .0) F10.6
Card 10
1-10 Motor Gasoline Unit Cost ($/bbl) F10.6
11-20 Diesel Fuel Unit Cost ($/bbl) F10.6
21-30 Heating Fuel Unit Cost ($/bbl) F10.6
£. Fuel Specific Volume Factors

This data set consists of one card that provides the specific

volume factors for motor gasoline, diesel fuel, heating fuel, ship fuel
(DFM), and aircraft fuel (JET).

An EOF card is not required after this card.
20
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Table II-6

FUEL SPECIFIC VOLUME FACTORS CARD FORMAT

§

Card FORTRAN ;

Columns Description Format t

4

. F10.6 !

1-10 Motor Gasoline Specific Volume (bbl/LT)

12-21 Diesel Fuel Specific Volume (bbl/LT) F10.6
23-32 Heating Fuel Specific Volume (bbl/LT) F10.6
34-43 Ship Fuel (DFM) Specific Volume (bbl/LT) F10.6
45-54 Aircraft Fuel (JP-5) Specific Volume (bbl/LT) F10.6

g. Base Personnel Input Parameters

This data set consists of one card that provides required inputs associated
with base support personnel. These inputs, separated by officer and enlisted
categories, cover billet costs, fraction of personnel that will bring families
overseas, number of dependents per married person, and personal belongings
allowances. The format for this card is given in Table II-7. An EOF card

is not required after this card.

Table II-7

BASE PERSONNEL INPUT PARAMETERS CARD FORMAT

Card FORTRAN
Columns Description Format
1-7 Officer Billet Cost (Thousands of dollars) ¥7.3
9-15 Enlisted Man Billet Cost (Thousands of dollars) F7.3
17-21 Fraction Officers with Families Overseas F5.3
23-27 Fraction Enlisted Men with Families Overseas F5.3
29-33 Number of Dependents per Married Officer F5.2
35-39 Number of Dependents per Married Enlisted Man F5.2
41-48 Personal Belongings Allowance - Unmarried Officers F8.1

(cu. ft.)
50-57 Personal Belongings Allowance - Married Officers(cu.ft.)] F8.1
59-66 Personal Belongings Allowance - Unmarried EM (cu. ft.) F8.1 :
68-75 Personal Belongings Allowance - Married EM (cu. ft.) F8.1

21
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2. Program Parameter Overrides

Built into the program are two sets of numerical parameters: Pacing
Facility Requirements Algorithm Parameters and Operational Planning Numbers.
Although these sets of parameters have specified default values (the value
used if no override is requested) within the program, the user has the option

of overriding the default values of any subset of these parameter sets.

a. Requirement Algorithm Overrides

Because the criteria for pacing facility requirements are subject to constant
review and change, a mechanism has been provided for limited modification of the
pacing facility planning factors in the requirement algorithms through the use of
override cards. Each override card contains an identification (Component ID)
field, an index field, and a new-value field in the format shown in Table II-8.
The index field (which is actually an array subscript) is used to indicate the
particular value it is desired to override. Table III-3 of Chapter TII contains
a list of the components, the requirements factors associated with those com-
ponents, and their indices. The manner in which these values are used to
calculate pacing facility and personnel requirements in the ABCOMO Model is
fully described in Chapter II1. An EOF card is required at the end of this

data set, even if there are no override cards.

Table II-8

REQUIREMENT ALGORITHM OVERRIDE CARD FORMAT

Card Descripti FORTRAN
Columns scription Format
1-8 Identification A8
10-12 Index Field ¥3
14-23 New Value F10.3

22
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b. Operational Planning Number Overrides

Because the criteria for base operations may vary from time to time,
the override mechanism is available to the user to alter the program de-
fault values for these data. The specific operational planning factors,
their default values, and their indices are listed in Table III-4 of Chapter
III. These planning factors cover requirements for days of supply (both
for wartime reserves and operating stocks) for storage purposes and these
may be different for general cargo, aircraft fuel, ship fuel, base fuel, and
ammunition. Since the fuel and ammunition consumption inputs for the ships
and aircraft of the supported forces are specified in terms of wartime con-
sumption, other planning numbers include peacetime-to-wartime consumption
ratios for ship and aircraft fuel and ammunition consumption. The remaining
planning factors designate the fractions of general cargo and ammunition
that will be containerized, the fraction of at-sea men that will require
facilities ashore, and the fraction of break-bulk cargo to be delivered by
air. The override card format is the same as indicated in Table II-8.
Again, an EOF card is required at the end of this data set, even if there

are no override cards.

3. Supported Force Composition Inputs

The program allows for a number of different supported force com-
positions to be processed, in turn, during a given execution run. The
; supported force is defined by specifying the aircraft complement, ship com-
plement, and land-based troop complement. Each of these represent a spe-

cific data set.

a. Aircraft Complement

The cards in this data set specify the numbers and types of aircraft
that will be loaded onto or supported by a base. Each card contains three
items of information. The first eight columns of the card contain the air-

z craft type. The only aircraft types that may be loaded onto a base are those
for which a static data card has been entered. The manner in which the
alrcraft type is punched on an aircraft complement card must correspond exactly
to the manner in which it was entered on the corresponding static data card.

The second item on this card represents the number of aircraft of this type
23
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that will be loaded on the base. This number is an integer that is right-
adjusted in Columns 10-12. The third field on the card indicates, if blank,
that the aircraft are land-based and, if non-blank, that they are carrier-
based. (Any alphanumeric character(s) may be used.) Table 1I-9 shows the

card format.

Table II-9

ATRCRAFT COMPLEMENT CARD FORMAT

FORTRAN
Columns Description Format
1-8 Aircraft Type A8
10-12 Number of Aircraft of that Type F3.0
14-21 Carrier Flag A8

There is no limit to the number of complement cards that may specify
any particular aircraft type. If more than one card is input for a partic-
ular type, the si™ of the numbers on each card is used in calculations. For
example, it is possible to load 20 F-4s on a base, 10 land-based and 10
carrier-based, by punching two cards. One card would specify 10 land-based
F4s and the other would specify 10 carrier-based F4s. The total of 20
would be used. The distinction between carrier-based and land-based aircraft
is important because carrier-~based aircraft are assumed to have no impact
on land airfield requirements. However, they contribute to total require-
ments for such items as fuel storage, ammunition storage, etc. An EOF card
is required at the end of this data set, even if there are no aircraft comple-

ment cards.

b. Ship Complement

This data set contains cards specifying the numbers and types (given by
ship class designations) of ships supported by the base. The format for these
cards is shown by Table I1I-10. The ship name must be punched on the comple-

ment card in the identical manner in which the corresponding static data card

was punched, and only ship types with an entry in the ship static file are
valid inputs. 24
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Table II-10

SHIP COMPLEMENT CARD FORMAT

Card FORTRAN
Columns Description Format

1-8 Ship/Class Designation A8
10-12 Number of ships of this Class

This file is terminated by a case ID and supported force ID end-of-
file card. In addition to the asterisks in Columns 1-6 required in the
EQOF cards, this EOF card contains a case ID descriptor (8 alphanumeric

characters in Columns 14-21) and a supported force ID descriptor for this

supported force (4 alphanumeric characters in Columns 22-25). These two

items may appear anywhere in their respective fields and either field may

be left blank if desired. Table II-11 shows the format of these EOF cards.

Table II-11

CASE ID AND SUPPORTED FORCE ID EOF CARD FORMAT

Card FORTRAN
Columns Description Format

1-6 EOF Mark (six asterisks) A6
14~21 Case ID Descriptor A8
22-25 Supported Force ID Descriptor A4

c. Land-Based Troop Complement

It is possible to preload a base with operational personnel. This
may be desired when other force elements such as Marine or Army units will

be stationed at the base. These personnel must always be in excess of those




required to operate and maintain the ships, aircraft, and physical plant
associated with the base. They are entered by punching a card with the
number of additional officers as an integer right justified in Columns

1-5, and the number of enlisted men as an integer right justified in Columns
7-11. This card follows the ship complement file and must always contain
only one card punched as shown in Table II-12. This card must be followed
by an EOF card.

Table II-12

LAND BASED TROOP COMPLEMENT CARD FORMAT

Card FORTRAN
Columns Description Format
1-5 Additional Officer Personnel F5.0
7-11 Additional Enlisted Personnel F5.0

4, Geographic-Dependent Inputs

For each supported force composition, the model allows for bases

located in any number of different geographical areas as specified by a
different set of geographic-dependent inputs to be processed. These inputs
provide for a descriptor of the geographical area, a construction cost
multiplier for that geographical area (construction costs are computed
initially in the model in terms of a CONUS-based supply base), various
transport costs for personnel, equipment, supplies, fuel and ammunition,
and land-related inputs designating the proportion of required land that
may be purchased outright, with the remainder leased, and the costs associated
with land purchase and lease. The card format for each set of geographic-
dependent inputs is given in Table II-13. An EOF card is required at the
end of this data set.

26




bl [

GEOGRAPHIC-DEPENDT T T0PU TS

Card FORTRAN
Columns Deseription Formit
Card 1
1-32 Geographic Arca Descriptor 4A8
Card 2
1-6 Construction Cost Multipliicer Fh. 3
8-14 Transport Cost—-Nonrelfrigerated Fi.2

Cargo (S$/MT)

16-22 Transport Cost--Refrigerated Cargo 7Ll
($/MT)

24~-30 Transport Cost-~Personnel ($/man) F7.2

32-38 Transport Cost—--Bulk POL ($/LT) F7..

40-46 Transport Cost-~Ammunition ($/MT) F7..

48-52 Proportion of Land Requircment Fy.3
Purchased

54-60 Land Purchase Cost (S/acre) Fi.l

62-68 Annual Land Lease Cost ($/acre) F7.l

5. Run Termination and Recyvcle Option

As mentioned previouslv, more than one base can be processed in a
single computer run by stacking different scts of supported force composition
cards and geographic-dependent cards. A deck scetup mav thus consist of am
number of these card sets. For a given run, values in the static data {iles,
including the requirement algorithm and operational planning numbers, remain
constant for a given run. Figure [1-2 illustrates the logic of program oper-
ating sequence. At the end of the input data deck, a termination card is

required with the word END punched in Columns 1-3.  This causes the program

to terminate execution.
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C. Output Description and Report Numbering

The output from ABCOMO consists of a static data input report followed
by a series of output reports for the different bases. Each report is

given a unique number.

The static data report, number 1-1-1, summarizes all the static data
inputs, specifies the base operational planning factors in effect, and lists
any algorithm overrides that may have been input. The user has the option
of suppressing much of the printout included in the static data report if

he so desires.

The output reports follow the static data report, and give the base
loading, the base component requirements and resource factors, and the cost
factors associated with each base processed. These reports are numbered
sequentially by case ID, supported force composition ID, and geographical
area for that base. The report number consists of four numbers. The first
number is "2", which signifies that this is an output report. The second number
is a case ID counter. If the case ID designator for the supported force being
processed is different than the previous one processed, then this second
number is incremented ahead by one. The third number is a counter for the
number of supported forces included in a single case ID sequence. The fourth
number is a counter for the number of different geographical areas processed
for the given supported force. For example, the report number 2-3-1-4 means
that this is an output report (2) for the third (3) case considered, that
this is the first (1) supported force considered in that case, and that this
is the fourth (4) different geographical area considered for this supported
force. For coherent report numbering, successive supported force card sets

should be properly ordered and grouped together.

A complete listing of a sample output is presented in the next section.

D. Sample Program Output Listing

A complete listing of the inputs and outputs obtained from the sample
problem discussed at the end of the previous chapter is presented on the re-
maining pages of this chapter. The output report addresses only one case ID,

two different supported forces, and two different geographical areas for each

29
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supported force. The majority of inputs were obtained from numerous source
documents, listed in the Bibliography of this report. The component ripple
factors and estimating relationship parameters were derived by project team
members, as described in Appendix A. Some of the input data that would be

provided by the user were postulated by the project team members.
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III MODEL DESCRIPTION

A, Introduction

This chapter presents a detailed description of the logic and math-
ematics that form the basis of the ABCOMO model. As indicated previously,
the model is designed to determine the necessary facilities, personnel,
and equipment required for an advanced permanent supply base to support
Navy and Marine forces over prolonged periods of operation, and to pro-
vide estimates of the initial investment and recurring annual costs to
construct and operate such a base within different geographical regions

of the world.

The supply base reprcsented by the model is assumed composed of 49
functional components, each of which includes the facilities, personnel,
and equipment to perform a distinct function necessary to the aperation
of the base. These components are listed in Table III-1. The amount of
facilities, personnel, and equipment required by each component is a
direct function of the size and configuration of the peak forces to be
supported by the base. Associated with each component is a facing facility--
i.e., a facility whose size can be directly related to the supported force
composition, and from which can be scaled the amount and associated costs
of facilities, personnel, and equipment required by the total component.
These relationships include consideration of the ripple effect for per-
sonnel requirements where, as supported personnel are assigned to the base,
additional personnel are required to provide base support for these per-
sonnel and hence increase the requirements imposed on the base components,
which in turn impose additional personnel requirements for base support,
and so on. The suppt,y base is assumed to normally operate under peace-
time conditions. However, provisions are made for storage of wartime
reserves of supplies, fuel and ammunition; and components associated with
the receiving, handling, and shipping of fuel and ammunition are sized

utilizing projected wartime consumption rates.
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The general structure of the model is presented in Figure III-1. 1In
the sections that follow, each box in the figure is sequentially addressed

in detail.

B. Model Inputs

The model inputs are segregated into four groupings: Static Input
Data File, Program Parameter Overrides, Supported Force Composition Inputs,

and Geographic-Dependent Inputs.

1. Static Input Data File

The input data file consists of data that will remain constant, for
the most part, in routine applications of the model. This data file
itself can be broken down into seven input groupings: Aircraft Static
Parameters, Ship Static Parameters, Ripple Factors, Component Estimating
Relationship Parameters, General Cargo Parameters, Fuel Specific Volume
Factors, and Base Personnel Input Parameters. Table III-2 lists and

defines the generic inputs that are included in each of these groupings.

2.} Program Parameter Overrides

Bu%ﬁt into the program are two sets of numerical parameters: Pac-
ing Facility Requirement Algorithm Parameters and Operational Planning
Numbers. Although these sets of parameters have specific default values
within the program, the user has the option of overriding the default
values of any subset of either of these parameter sets for a given model
run. The Pacing Facility Requirement Algorithm Parameters are defined
in Table III-3, together with their associated default values which are
used by the model if no override value is specified. (The algorithms
themselves are listed in Tables I1II-7 and III-8 which appear, respectively,

in Sections D-1 and D-2 later in this chapter.) The Operational Planning

Number definitions and associated default values are as indicated in

Table III-4.
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MODEL INPUTS

Static Input Data File !
Program Parameter Overrides
Supported Force Composition Inputs
Geographic Dependent Inputs

!

RESUPPLY REQUIREMENTS
FOR SUPPORTED FORCES

Operational Personnel and Aircraft Enumeration
General Cargo Requirements

Ammunition Requirements

Fuel Requirements

PACING FACILITY AND
COMPONENT PERSONNEL REQUIREMENTS

Non-population Dependent Pacing Facilities
Population Dependent Pacing Facilities
Component Personnel

Selective Requirement Adjustments

- Plers
- Maintenance Hangars
- Power Plant

COMPONENT AND BASE
RESOURCE REQUIREMENTS

Construction Cost (CONUS-based)
Initial Outfitting Costs '
Equipment Shipping Volume
Construction Time

Land Requirement

!

SUPPLY BASE COSTS

¢ Initial Investment Costs
e Annual Recurring Costs
e Cost of Transport of Supported Force's Supplies

FIGURE III-1  GENERAL STRUCTURE OF ABCOMO MODEL
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Table 111-2

STATIC INPUT DATA FILE

Alrcrart static Parameters
(One Set for Each Aircraft Type Included in the File)

i Aircraft type designator (alphanumeric)
TCi Mission type code for aircraft tyvpe i
1 - Tactical 3 - Cargo

(2 - Patrol 4 - Rotary uing) ’
WS Wingspan of aircraft type i (ft)*
L, Length of aircraft type i (ft)
FPi Daily wartime fuel consumption for aircraft type I (gal/day) |
SQi Number of aircraft per squadron for aircraft type i¥

!

Opi Officer crew complement per aircraft of type i i
Epi Enlisted crew complement per aircraft of typo i
Omi Officer maintenance complement per aircraft of tvpe i
Emi Enlisted maintenance complement per aircraft of type i
FCi Fuel code for aircraft type i (0 - AVGAS, 1 - JP-5)=
APi Daily wartime ammunition consumption for aircraft type i (lb.day)

Ship Static Parametoers
(One Set for bBach Ship Type Included in the File)

i Ship type designator (alphanumeric)

Osi Officer crew complement per ship of type i

Esi Enlisted crew complement per ship of tvpe i

FSi Daily wartime fuel consumption for ship typo i (bbbl day)

ASi Daily wartime ammunition consumption for ship tvpe © oolh dav)

HD




Table III-2 (Continued)

TRFTA we T apew T

Ripple Factors
(One Set for Each Base Functional Component)

oi
ei

pi

Functional component designator (alphanumeric)
Officer ripple factor for component i (officers/PFRU%)
Enlisted ripple factor for component i (enlisted men/PFRUt)

Power ripple factor for component i (kW/PFRUt)

Component Estimating Relationship (ER) Parameters
(One Set for Each Base Functional Component)

ci

ci

ei

ei

vi

vi

ti

ti

21

21

Functional component designator (alphanumeric)

Construction cost constant factor for component i (dollars)
Construction cost coefficient for component i (dollars/PFRUt)
Equipment cost constant factor for component i (dollars)
Equipment cost coefficient for component i (dollars/PFRUt)
Equipment shipping volume constant factor for component i (cu ft)

Equipment shipping volume coefficient for component i (cu ft/
PFRUY)

Construction time constant factor for component i (man-days)
Construction time coefficient for component i (man-days/PFRU*t)
Required land constant factor for component i (acres)

Required land coefficient for component i (acres/PFRUY)
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Table III-2 (Continued)

(One Set for Each Supply Class Except Bulk POL and Ammunition)

General Cargo Parameters

Supply class designator

Ci Daily consumption factor for supply class i (lb/man/day)

SVi Specific volume for supply class i (cu ft/1lb)

uc, Unit cost for supply class i (dollars/1b) F

NCi Navy-funded daily consumption for supply class i (lb/man/day)
Additional General Cargo Parameters

Pr Percent of daily subsistence that is refrigerated

UCr Unit cost of refrigerated subsistence (dollars/lb)

UCm Unit cost of motor gasoline (dollars/bbl)

UCd Unit cost of diesel fuel (dollars/bbl)

UG,

Unit cost of heating fuel (dollars/bbl)

Fuel

Specific Volume Factors

sV
m

sV

SV

SV
s

sV

Specific volume
Specific volume
Specific volume
Specific volume

Specific volume

of

of

of

of

of

motor gasoline (bbl/LT)
diesel fuel (bbl/LT)
heating fuel (bbl/LT)
ship fuel (DFM) (bbl/LT)

aircraft fuel (JP-5) (bbl/LT)
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Table II1-2 (Concluded)

Base Personnel Input Parameters

BC0 Officer average annual billet cost (thousands of dollars) ]
, BCE Enlisted man average annual billet cost (thousands of dollars) F

Pmo Fraction of officers accompanied by their families ;

Pme Fraction of enlisted men accompanied by their families

Dmo Number of dependents per married officer

Dme Number of dependents per married enlisted man

PBLuo Personal belongings allowance~-unmarried officers (cu ft)

PBLmo Personal belongings allowance~-married officers (cu ft)

PBLue Personal belongings allowance--unmarried enlisted men (cu ft)

PBLme Personal belongings allowance--married enlisted men (cu ft)

* These aircraft static parameters are carryovers from the ABLE model,
but are not used in the present ABCOMO model, However, they are
maintained in case future revisions warrant their use,

+ PFRU = Pacing facility requirement unit.
F For supply class I, unit cost refers to nonrefrigerated subsistence

(subsistenqe unit costs normally will not be required, since these
are assumed included in annual billet costs).
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Table I1I1-3

ALGORITHM PARAMETER

DEFAULT VALUES AND INDICES

Component Index | Default Value Description
A3 1 0.9 Administration Office (SF/man)
A4 2 1,440, Data Processing Center Requirement (SF)
A5 3 200. Repair Shop--Constant Requirement (SF)
4 0.08 Repair Shop-~Variable Requirement (SF/man)
A7 5 2,500. Correctional Facaility--Constant Requirement (SF)
6 1.581 Correctional Facility--Variable Requirement (SF/man)
BB 7 1,333,333. Dredging Requirement (CY)
B5A 8 1,440, Waterfront Operations Building Requirement (SF)
Bl3C 9 7.2 Port Control Office (SF/MT/dav)
C3A 10 4,560. Communications Center Requirement (SF)
c7 11 0.269 Visual Station (SF/MT/dav)
Cl3 12 250. Telephone Office--Constant Requirement (SF)
13 0.168 Telephone Office--Variable Requirement (SF/man)
c27) 14 960. Receiver Building Requirement (SF)
c32a 15 1,320. Aircraft Operations Building Requirement (SF)
DA 16 1,025. Minimum Supply Container Berch (FB}
17 L084 Supply Container Berth Length Factoer (FB/MT)
D4CL 18 0.15 MOGAS Storage (BL/man/day)
D4C2 19 0.04 Diesel Fue! Storage (Bl./man/day)
D4C3 20 0.0556 | Heating Fuel Storage {BL/man/dav)
D20 21 0.4 Disbursing Otfice Requirement (SF/man)
D24A 22 5,000. Exchange Laundrv Plant--Cuonstant Requirement (SF)
23 0.59 Exchange Laundry Plant--Variable Requirement (SF/man)
D29A 24 8,000. Air Cargo Terminal--Constant Requirement ($F)
25 104. Air Cargo Terminal--Variable Requirement (SF/MT/dav)
D31A 26 7.448 General Purpose Warehouse Storage (SF/MT)
D31E 27 685. Minimum Supply Berth (FB)
28 L274 Supply Berth Length Factor (FB/MT)
D32A 29 7.84 Reeler Storage (SF/MT)
D33A 30 6.429 Automot ive Maintenance Shop Requirement (SF/MT/dav)
Fl 31 0.78 Cargo Handling Administration Otfice Requirement (SF/MTUYdav)
G2 32 40,000. Hospital--Constant Requirement (SF)
33 2,33 Hospital--Variable Requirement (5F/man)
G9 34 4,000. OQutpatient Clinic--Cuanstant Requirement (SF)
35 0.51 Quepaticent Clinic=--Variahle Requirement (SF/man)
G28 36 0.0 Deatal Clinic--Constant Requirement (SF)
37 0.384 Dental Clinic-=Varjable Requirement (SF/man)
HA 38 222,222, Runwav Requirement (SY)
H9J 39 23.33 Hangar Requirement--Transient Cargo Aircralt (SF/MI/dav)
40 1,331, Hangar Requirement-—(8F/Tvpe 1 Adrcrait)
41 3,173, Hangar Requirement-=(SF/Tvpe 2 Adrcraft)
42 1,997, Hangar Requirement--(8F/1vpe 3 Aircraft)
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3. Supported Force Composition Inputs

The model allows for a number of different supported force com-
positions to be processed in turn during a given model run. For each
force composition, as indicated in Table III-5, aircraft must be identi-
fied by type, number per type, and carrier-based indicator; ships must
be identified by type and number per type; and land—based* troops must

be identified by total numbers of officers and enlisted men.

4. Geographic-Dependent Inputs

For each supported force composition, the model allows for
bases located in any number of different geographical areas as specified
by a different set of geographic-dependent inputs to be processed. As
will be described later in this chapter, the model determines all the
requirements of the supply base without considering geography (the bulk
of the computations for a given supported force composition), and then
applies the geographic-dependent inputs to those results to obtain the
ultimate base costs considering the geographical location. Table III-6
identifies the specific geographic-dependent inputs required for the

model.

C. Resupply Requirements for Supported Forces

The first computational function of the model is to establish the
resupply requirements for the operational forces supported by the supply
base. In the performance of these computations, several auxiliary com-
putations are also performed to determine values of some of the associated
variables that will be required in subsequent model computations. The
computations discussed in this section fall under the following four broad
headings: Operational Personnel and Aircraft Enumeration, General Cargo

Requirements, Ammunition Requirements, and Fuel Requirements.

*
"Land-based," as used in the model, refers to operational personnel and
aircraft located at the supply base and not at some other land location.
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Table II1I-5

SUPPORTED FORCE COMPOSITION INPUTS

For Each Supported Force Composition to be Processed,
One Set of the Following Input Specifications

Aircraft Complement
(One or More Sets for Each Aircraft Type Included in the Force)

i Aircraft type designator¥

NPi Number of type i aircraft in this group

1C, Carrier-based indicator (0 - land-based )
i 1 - carrier-based

Ship Complement
(One or More Sets for Each Ship Type Included in the Force)

i Ship type designator*

NS Number of type i ships in this group

Land-Based Troop Complement

0 Number of officers in the land-based troop complement

L]

ET Number of enlisted men in the land-based troop complement

* Aircraft and ship type designators must agree with one of the respec-
tive designators appearing in the static input data file,

73




. -

oo ;

5 R
2] i

— - - [




1. Operational Personnel and Aircraft Enumeration

The most dominant force in determiiing the size of the supply
base is the numbers of personnel to be supported. Most of the components
that are allowed to vary in size are, in one way or another, related to
the personnel, both operational and base support, served by the base.

The operational personnel served by the base are strictly a function of
the support force composition and thus the model accumulates the numbers
of these personnel, segregating them by commission status and location
for subsequent model use. The principal personnel variables enumerated

are the following:

0L = Number of officers in the land-based operational forces

OS = Number of officers in the sea-based operational forces

EL = Number of enlisted men in the land-based operational forces

ES = Number of enlisted men in the sea-based operational forces

ML = Number of military personnel in the land-based operational
forces

MS = Number of military personnel in the sea-based operational
forces

The manner by which these variables are computed is given by the follow-
ing six eqeations, - here the first four are derived from input values

and the latter two zre then functions of the first four:

N

P ,
o = 0. +Y (NPi' (1 - 1C)H(0 , + 0 ) (111-1)
i=1




SEETA AR S T o T ey

M =0 +E

S L S (I1I-6)

(I11-5)

In the above equations, Np and Ns denote, respectively, the number of
aircraft and ship types in the Static Input Data File, and for aircraft
and ship types not included in the force composition, NPi and NSi are

assumed equal to zero, respectively.

In addition to these personnel enumerations, the ~odel also enumer-—
ates the numbers of land-based aircraft in accordance with their main-
tenance hangar requirements. For maintenance hangar requirements, as
derived in this model, fixed wing aircraft of lengths equal to or less
than 85 ft and rotary wing aircraft are considered as Type 1 aircraft
and the remaining aircraft are considered as Type 2 aircraft, where the

latter require more hangiar space per aircraft than the former. (In

NAVFAC planning documents, the number of aircraft per squadron is also
considered in determining hangar requirements, but for the purposes of . ]
this model, the above criterion is assumed sufficient). 1In equation

form, then,

Np
N, = (we; - @ - IC.))for all i such that (111-7) !
1 i i i
i=1 TCi = 4 or Li < 85 ft i
. 3
(I11-8) !
NA 5 = > (NP-'(l - IC.)) for all i such that {
2 i i
i=1 TCi"4 and Li>85 ft

2. General Cargo Requirements

The term "general cargo,” in the context of this model, refers to the

combined nine classes of supply excepting bulk POL and ammunition. Thus

the following supply classes are included in the definition of general cargo:
I--Subsistence; II--Clothing, Tools, etc.; III--Packaged POL; IV--Construc-
tion Material; VI--Personnel Demand Items; VII--Major End Items; VIII--Medi-
cal Material; and IX--Repair Parts. For each general cargo supply class,

the model computes the total daily consumption for the supported forces in
terms of both weight and cube. These computations are persormed in accor-

dance with the following two equations:
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wi = ci -(ML + MS)IZOOO (IT11-9)

V., = SV, +* W, /40 (I11-10)
1 1 1

where

W, = Total supported force daily consumption by weight (ST) of
Supply Class i items

V., = Total supported force daily consumption by cube (MT) of Supply
Class i items.

The total daily consumption of all general cargo in terms of weight (wT)

and cube (VT) is then obtained as follows:

IX
wT = Wi (I11-11)
i=1
IX
V = z V' . (III"]_Z)
T oot

For subsistence items (Supply Class I), the model also computes the
total supported force daily consumption of refrigerated items in terms

of both weight (wr) and cube (Vr) as follows:

W =7p WI (I1I-12)

<
n

SV_.* W . (111-14)
1 r

For subsequent model use, certain general cargo specific volumes are

required. These are:

SVC = Average specific volume (MT/ST) of all general cargo items

SV_ = Average specific volume (MT/ST) of refrigerated general
r cargo items
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SV F Averaye specitic volum

item:,

These factors are computed as 1oll

SVoo= VW
¢ | !

k\v - \v /‘\v
r I

R O
nr I

Two additional paramenters required later in the modo b ar
tollowing:
C = Dailv consumption rate por man (P5mandar s
o )
” seneral cargo ftenms
P = Proportion (by weight) of dailv gencral cargo con.
that requires refrigeration.
These are computed as tollows:
( = 2000 W S+ My
[ 1 1. S
P = W /W
r roo |
3. Ammunition Requirement s
The total daily wartime ammunition roguirements tor the oo
forces are dircetly derivable trom the airverart and shis input
For subsequent model use, it is convenient to Dirst computo the

daily ammunition requirement. of the Tand-=boased

combined sca-based aiveraft and «ships.
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R

AL = Total daily wartime ammunition requirement (1b/day) for
land based aircraft

A, = Total daily wartime ammunition requirement (1lb/day) for
sea-based aircraft

ASS= Total daily wartime ammunition requirement (1b/day) for ships.

Then,
N
P
AL = (NP_- (L - 1IC.). AP ) (111-20)
1 i i
i=1
N
P
A, = », (NP - IC_+AP) (III-21)
Sp . 1 i i
i=1
N
S
= > . III-22
ASs {dl (NSi ASi) ( )

Since the supply base is to be configured to handle ammunition shipments
and transshipments during wartime periods, the daily average ammunition
throughput for the base to be used for sizing the ammunition piers and
handling components must be based on expected wartime throughput. Daily
throughput refers to the average amount of supplies coming in and leaving
the supply base each day. If we let XA denote the daily average poundage
of ammunition arriving at the base, and QA denote the daily average
poundage of ammunition leaving the base, both under wartime conditions,

then

L]
[}

(III1-23)
AL + ASp + ASs

(1I11I-24)
ASp + ASS

[}

Q

The total daily average ammunition throughput is then the sum of XA

and QA.
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The total daily fuel consumption 1or the torces undor wartime conciind
i is also directly derivable tYrom the aircratt and =iy inpont data. 1ot

l“}) denote the total dailv wart ime tuel consumption (BBL/dawy tor wni i1l
airecraft respectivelv; then

(NS, FS ) (1=

F o= Zh)
S i i
N
W
F o= O (NP« FD )/42 (F11=26)
P - 1 i
i=]
where the division be 52 in the sceond cguation converts salion oo Go o
barrels per daw.
D Pacing Facility and Component Personnel Requirement

For cach tunctional component of the supply base, one ot its g 01t
has been sclected as the pacing facility tor that component——i.c., o tacilis
whose size can be dircerly related to the ~upported torce compo-ition oo

trom vhich can be scaled the amount and as=sociated costs of Tacilitie o, 0 -

sonnel, and cquipment required by the total component.  The nest ~to; 0 10
model process is to determine the size of these pacing tacilitios.

The pacing facilities can be divided into two catevorica, Jependine o
vhother or not the pacing facility <ize, and henee Coat o the total com oo

is population-dependent.  For cxoample, the voguirenort por shin el oo
Is strictlv a function of the Tuel consumption chavacteristics or i

in the supported forces, and does not depend on the ramber o porsonn. |
supply base population.  On the othor hand, the regu rement tor boacio Lo

vnlisted quarters depends on bBoth the nusber of Tands hased operat fonad

listed men and the number of enlisted men in the bas support Jores
the tormer pacing vacility (ship Tuel sterave) is no—poparlarfon oo done
while the Jatter pacing tacility (hachoelor enlisted guartorso fe o0l e i,

dependent .

The manner by which the model caleulates the pacing tacilits rooain

ments ditters, depending on the population dependoncs b 0 pacinge acilin
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These computations are thus discussed separately in the next two sub-

sections. Following this, the procedure for computing the component %
personnel requirements is described. Also, there are several adjustments

that have to be made to the pacing facility requirements after the com-

ponent personnel requirements are determined. These are discussed at

the end of this section. ’

1. Non-Population-Dependent Pacing Facilities

There are twelve pacing facilities (components) whose size is inde-

pendent of the supply base population. These are listed in Table II1I-7,

together with the equations used by the model to compute their size re-
quirements. All variables listed in the table have been identified
previously in this chapter, either as an input parameter or as one of
the factors computed earlier in the model. The numerical values occur-
ring in the equation, with the exception of unit conversion factors such
as 2000 pounds per short ton, are pacing facility requirement algoritim
parameters whose values are built intc the model but that can be changed
by user option through specifying a parameter override as input (see
Section B-2 of this chapter). After these equations are used to compute
the required sizes of the non-population-dependent pacing facilities,
the model then computes the numbers of officers and enlisted men that
will be required by each associated component to perform that component's
function within the operation of the supply base. These computations
make use of the input-specified officer and enlisted men ripple factors
(Roi and Rei respectively) for the various supply base components. If
R, denotes the size requirement for the pacing facility associated with
the ith component, then the numbers of officers (Oi) and enlisted men

(Ei) required by that component are determined as follows:

1" %4 (I11-27)

i el i (I11-28)

81




aseq 1ad £I1[T3e4 4S 096 3uQ 48 Surpring Tesodsig adueupig anysoidxy 6Z-¢€91 nr
e e e B_®
000Z/{ C O+ X+ ( d4~1))+(15/94 £92° )+ d» X+(15/93060°)] a4 1274 UOTITuUnNLmEY 0T-161 acr
4 1=1
T e Bs ie
ooouk.mz.ﬁmﬁ W.A SOG.  Od+  SOU)«(18/4S w1)+
s
N
1=t
1 1 -] e ae
000Z/( dN. d¥) W +( sod» Dd+  S0Q)«(1S/4S 61) as sutzelen aayso1dxy ySIn ZT-12y ver
d
N
aseg aad Aemuny XS 7Zz°Z2Z 20 AS Kemuny 33e1211Y 01-111 VH
1=1
1 d -3 ad
2o Cantan W «(“soa.?%oa+"%s00) | 7@ a8e1035 Tang sutBug 13 | 06-11% zvea
d
N
1=t
1 T X s Is
! sy {«PsonFoa™ 00y | 1@ efe1a3s rang drus | OI-T1¥ 1vea
- s
N
; aseq 1ad A3171983 JS 0ZET 2u0 as SutpyIng suoTieaadg 2JeIdITY o%-191 vZeD
aseq 1ad AIT1T9e4 4S 096 3O ds Burpring 1aaladay SE-T1€1 £Leo
4 aseq 1ad A11719e3 J4S 095% 2u0 as 133U3) SUOTIRITUNUILOY ST-1€1 V€D
o aseq 1ad A3T1710B3 IS 0%Y1 2U0 as ButplIng suolieiadp juoiajiaiem 49-6S1 vee
aseg 19d XD ¢CEEEE‘T JO aBeasday AD Bui8paiq 01-$91 a9
3 oseg xad £31110oB4 IS OYH1 2uQ s 223u3) Bulssadsoig eieq 0Z-019 oy
apo)
s3yun uor3drid83g a1
uotlenby juswaxinbay ~boy K108a38) 2usuodwoy
4 L31717128g Buideyg

SNOILVNDI INTWININDZY SINANOAWOD INIANIdIA~NOIIVINAOd-NON

L-1I11 31qeL




One component (P15--Base Power Plant) is assumed to have a fixed basic
cadre of officers and enlisted men, given by its associated ripple fac-
tors Ro,PlS and Re,PlS’ although the size of the component is population-
dependent. It is assumed that additional personnel required are pro-
vided by other base functional components. The model next accumulates
the numbers of officers and enlisted men required by these pacing facil-
ities as follows:

R, =Zi:oi * R pis (III-29)

R = E, + I1-
e 21: 1 ¥ Re,p15 (111-30)

where R0 and Re denote, respectively, the total number of officers and
enlisted men required by the non-population-dependent components, and

the sums in the above equation are taken over these components only.

2. Population-Dependent Pacing Facilities

The computations for the pacing facility requirements for the popula-

tion-dependent components must include consideration of the so-called "rip-
ple effect". This terminology is adopted from the earlier ABLE model docu-
mentation and refers to the damping process where, as support personnel are
assigned to the base, additional personnel are required to provide base sup-
port for these personnel and hence increase the requirements imposed on the
population-dependent components which, in turn, impose additional personnel
requirements for base support, and so on. This rippling of personnel re-
quirements eventually converges to a fixed set of personnel requirements for
the various base components. The manner in which the pacing facility require-
ments for the population-dependent components is determined is adopted, in
principle, from the ABLE model, and this involves the solution of a set of
simultaneous equations relating personnel requirements and pacing facility

requirements.
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3
# The basic equations for the pacing facility requirements for

the population-dependent components are presented in Table III-8,
In these equations, the variables whose principal designator is C, : y
M, O, or E refer, respectively, to civilians, military personnel, officers, i 1
and enlisted men. The associated subscripts B, L, and S refer to

base support personnel, land-based operational personnel, and sea-based
operational personnel, respectively., Civilians refer to dependents

of base support personnel, and this variable can be expressed in terms

of the variables 0B and EB as follows: !

= . . + [ A4 L] -
c Pmo Dmo 0B Pme Dme EB (III-31)

With this representation of C, all the equations in Table III-8

can be written as follows: o

= . + . -
Ri Coi 0B Cei EB + Ki (1I11-32)

*
where i refers to each of the 36 population-dependent components,

Coi and Cei

enlisted man variables derived from the equation in Table III-8 for

are the respective coefficients for the base officer and

the component i, and K, represents the summation of the constant terms

i

appearing in component i's equation. For example, consider Component

G2, Hospital. The associated equation in Table III-8 for this com- !

ponent can be expressed as above with

Cot = (2.33 SF/man) - (1 + P Dmo) (111-33)

Coy = (2.33 SF/man) - (1 + P Dme) (II1-34)
and .1
= . . - ]

K, 40000 SF + (2.33 SF/man) (M.L + MS) (111-35)

*
The requirement for the one remaining component, Pl5-Base Power Plant, is
computed subsequently in the model as described in the next subsection.
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In addition to the 36 independent equations of the form of Eq. (IT1-32),
two additional and independent equations expressing, respectively the
total numbers of officers (OB) and enlisted men (EB) in the base support
force can be written as follows, using the input-specified officer and
enlisted men ripple factors (ROi and Rei) and pacing facility require-

ment variables (Ri):

o
"

Z (Roi- Ri) + Ro (II1-36)
i

o]
I

22(R .- R) +R (111-37)
i el 1 e

where Ro and Re are the total numbers of officers and enlisted men,

respectively, required by the non-population-dependent components.

The set of equations given by Eqs. (I1I-32), (ITI-36), and (II1-37)
then represent a set of 38 simultaneous equations in 38 unknown variables
(OB, E_, and Ri’ where i ranges over the 36 population-dependent compon-

B
ents). These equations can be represented in matrix form as follows:

AN-X = B (111-38)

The structure of AA matrix and the vectors X and B are indicated in
Figure III-2, where the population-dependent components are assumed
numbered sequentially from 1 to 36. This set of equations is solved
within the model by the same Gauss—Jordan solution procedure that was

used in the original ABLE model.

The solution vector X provides the values for tle pacing facility
requirenents of the 36 components and the total complement of oftficers

and enlisted men for the base support force.

3. Component Personnel

Once the pacing facility requirements have been established, the

model next computes the numbers of officers and enlisted men associated

with each of the population~dependent functional components. These
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computations are simply the individual terms in the summations in
Egs. (III-36) and (III-37). That is,

O, =R _.* R, * (111-39)

E, =R .+ R, (I11-40)

The personnel requirements for the other components were computed
prior to the simultaneous equation solution and were discussed in

Section D-1 of this chapter.

4. Selective Requirement Adjustments

Components DA--Container Operations, D31E~-Support Facilities, and
J3D--0Ordnance Support Facilities, have piers as their pacing facilities
and the requirements generated by the described solution procedure are
in terms of raw feet of berthing. These have to be adjusted because
piers must be constructed in sufficient lengths to accomodate the
largest cargo ship anticipated to dock alongside the pier. In addition,
maintenance hangar space (Component H9J) must be provided for land-based
operational aircraft (this was not included in the solution procedure
because these aircraft have already been assigned maintenance complenents
and inclusion would have resulted in duplication of the aircraft main-
tenance personnel requirements). Finally, the requirement on the size
of the base power plant (Component P1l5) can now be derived as a function
of the other component size requirements. The means by which the model

performs these adjustments are described in the following subsections.

a. Piers

In the ABCOMO model for non-ammunition supplies, container operations
and non-container supply operations are represented by separate components,
each having a pier as its pacing facility. Thus, unlike the ABLE model
where a container pier can serve dually as a supply pier, this model
assumes separate pier space for each of these operations. As mentioned

above, the requirements generated for each type of pier are in terms of

raw feet of berthing. The procedure for adjusting these requirements to
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establish pier lengths in multiples of cargo ship lengths is given as

follows:
R, = R, - AMOD(R,,2P., . ) + 2P, . +m’ (111-41)
i i i i-min i-min i
where
R; = Adjusted feet of berthing requirement for
component i (i = DA or D31E)
., , = Minimum berth length for component i
i-min

(i = DA or D31E)

AMOD(R,,2P. . ) = Modulus of R, relative to 2P, , --that is, the i
i i-min i i-min
difference between Ri and the largest multiple of

2P, . that is equal to or less than R, 3
i-min i

and

’ min 9

0 if AMOD(R.,2P, ) =0 (I11-42)
m’ = i i-

1 otherwise.

For ammunition supply operations, Component J3D includes both the con-
tainer supply piers and non-container supply piers. In this case, the
model allows dual use of the container supply piers. The model first com-—
putes the requirement for the ammunition container supply pier feet of !
berthing as in Eq. (III-41), with ﬂ; and ﬂ; replacing R; and Ri’ respec-—

tively, and Pi— being the minimum container supply berth length (as in

min :
Component DA), where :

L

Adjusted ammunition container supply
pler feet of berthing requirement (111-43)

[c = (.090 FB/ST) X ¢ F;/zooo .

For the ammunition non-container supply pier, the requirement is computed
as in Eq. (III-41), this time with Z; and ls replacing R; and Ri’ respec-

tively, P being the minimum supply berth length (as in Component D31E),

i-min

, ;
and mi 0 if AMOD (IL’ZPi-min)"'[L lcand unity otherwise, where ;
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ﬂ' = Adjusted ammunition supply pier
feet of berthing requirement

and

[s = (.243FB/ST) +(X_ + (1 - F_) + Q,)/2000 (I1I-44)

The change in the value of m; infers that there is a possibility that an
ammunition container pier can be used in a dual role for both container
operations and non-container operations. The total feet of berthing
requirement for the ammunition pier, which is the pacing facility for

Component J3D is then computed as follows:

r ! ]
= . 1I-4
RJ3D lc * ls ’ a 3)

b. Maintenance Hangars

An indicated in Table III-8, the term in brackets in the equation for
Component H9J is not included in the pacing facility requirements solution
procedure since this term covers the requirement for maintenance hangar
space for land-based operational aircraft whose maintenance personnel are
already included in the land-based operational forces. After determining
the base support personnel requirements, this portion of the maintenance
hangar requirement equation is added to the base maintenance hangar require-
ment (which supports the air cargo function) to establish the total base

and operational force maintenance hangar requirement.

¢. Power Plant

As indicated previously in Section D-1 of this chapter, the Base
Power Plant (Component P15) is assumed to have a basic cadre and draws
any remaining personnel requirements from other base components. As such,
its pacing facility size requirement was not included in the solution
process although its requirement is dependent on the sizes of the other
components. After making the above described pacing facility requirement

adjustments, the model next computes the Electric Power Source size require-
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ment using the input-specified power ripple factors (Rpi) and the pacing

facility requirements for the other components. The applicable equation

is as follows:

comp

Ry s = 2: (Ri- Rpi) . (I11-46)
i=1

E. Component and Base Resource Reguirements

Having determined the pacing facility requirements for each of the
functional components of the base, the model next determines the component
resoiurce requirements. In addition to personnel and power requirements
already discussed in the previous sections, these resource requirements in-
clude construction cost, initial outfitting cost (supplies and equipment),
equipment shipping volume, construction time, and land requirement. These
resource requirements are computed in accoridance with component estimating
relationship equations which are linear scalings on the pacing facility
requirements. The constant factors and coefficients of these estimating
relationship equations are model inputs (see Table III-2). The manner in
which they were derived, together with the previous used ripple factors, is
described in detail in Appendix A to this report. The resulting equations
are indicated below. It should be noted that the component construction
costs determined by Eq. (III-47) below represent a CONUS-based construction
cost. Subsequent model computations apply a geographic-dependent construc-
tion cost multiplier factor to determine estimates of overseas construction

costs. The equations are as follows:

C.y= (bci +m - Ri)/lOOO (I11-47)
Coy = (bei +m . R;)/1000 (II1-48)
Vog = (by,y tm *R)/GO (111-49)




where

T

L

#

ci

ri

bpy Y mpic Ry

Construction cost (CONUS-based) of component i
(thousands of dollars)

Construction time for component i (man-days)

Land requirement for component i (acres),

(I11~-50)

(I1I-51)

Initial outfitting cost for component i (thousands
of dollars)

Shipping volume for initial supplies and equipment for
component i (measurement tons)

The model next computes the total resource requirements for the base by

summing over all the components for each resource requirement.

N
comp
Cc = Cci
i=1
N
comp
Ce = Cei
¢ i=1
comp
Ve = Z ei
i=1
N
comp
[ c
i=1
comp
Lr = Z Ll‘i
i=1

That is,

(111-52)

(117~53)

(I1I-54)

(I11-~55)

(I111-56)

. an;




where

Cc = Base construction cost (CONUS-based) (thousands of dollars)

Ce = Base initial outfitting cost (thousands of dollars)

V = Total shipping volume for initial base supplies and ;
€ equipment (measurement tons)

TC = Base construction time (man-days) |

Lr = Base land requirement (acres)

F. Overseas Supply Base Costs |

The final model computations which represent the primary model outputs
are concerned with determining the costs related to the construction and .
operation of the overseas supply base. These costs are dependent upon the
specific geographic area under consideration and the model is structured
so that any number of different geographical areas can be considered at
this point, for a given supported force composition without having to re-
compute any of the previously described computations. The supply base costs
are divided into three groups: 1Initial Investment Costs, Annual Recurring
Costs, and Cost of Transport of Supported Force's Supplies. The associated

computations are described separately in the following three subsections.

( 1. 1Initial Investment Costs ;

The initial investment costs are those incurred in the construction
and setting up of the base for sustained operations. The specific costs
: included in this category are the following, where the costs are all

expressed in thousands of dollars:

aQ
]

Base facility construction cost

{ C. = Base initial outfitting (equipment and supplies) cost

CTE = (Cost to transport initial equipment and supplies (CONUS to base)

CTP = Base personnel and dependents transport cost (CONUS to base)
95 |
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CBL = (Cost to transport personal belongings of base personnel
(CONUS to base)

CLA = Land acquisition cost

CII = Bage initial investment cost.
These cost estimates are computed in accordance with the following
equations, where the parameters (here and in the following subsections)
subscripted with '"geo" or "land" are geographic-dependent inputs and

the remaining factors are either model inputs or results of prior

computations:
CB = CFgeo' Cc (I1I-57)
Co = Ce (I11-58)
CTE = Cngeo. Ve/1000 (II1-59)

Cnp = CTP . [(1 + Pmo. Dmo). OB + (1 + PmeDme)' Eé]/lOOO

e geo (I11-60)
Cpp = CTS, . [(PBLUO- (1-2 )+PBL <P )0
+ (PBL - (1 - P ) +PEL_)- EB] /40000 (11I-61)
Cop = CPA ,°PCP . .- L /1000 (I11-62)
Cip= Cg+Cy*Cop+Cpp+Cpy +Cy o (I11-63)
2, Annual Recurring Costs

The annual recurring costs are those incurred in the annual operations
ind maintenance of the base. The specific costs included in this category

ire the following, where the costs are all expressed in thousands of dollars:
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AP = Annual personnel billet cost

A, = Annual cost of general supplies and equipment (Navy funded
items only)

Annual cost of transporting supplies and equipment (CONUS
to base)

-

Annual cost of base fuel

g

Annual cost of transporting base fuel (CONUS to base)

e
&

ARP = Annual cost of transporting rotational personnel and their
dependents (between CONUS and base)
ABL = Annual cost of transporting rotational personnel's personal

belongings (between CONUS and base)

Annual lease cost of non-purchased land

ALL
Ar

Base annual recurring cost.

These cost estimates are computed in accordance with Eqs. (III-64) through
(I11-72) below. In these equations it is assumed that one-~third of the base
support personnel are rotated each year. In the computation of the annual

cost of general supplies and equipment, supplies included in personnel billet
costs such as subsistence, clothing, and personal demand items are not normally
included; that is, the input values of the Navy-funded consumption inputs (NC)
are normally either equal to zero or reduced accordingly to account for these

non-funded items.

(BCO° 0B + BC

A

E EB)/IOOO (111-64)

A = i}f;s . [UCI- NCi+ (1 -p.) +UC_+ NC +p_
,;_zliuci- NCi):l * /1000 (I11-65)

Ars

1 "8y - -p)

365 [CTR *C
geo 1

. . + .
SVt B, *+ OIS (c

X
+3 (- svi))] + Mg /4000 (111-66)
1=11
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Ap = 365+ (UC * Ry oy +UC - Ryuco

+ UCh' RD4C3 )/[1000 '(DOSb + DOSbr)] (I11I-67)

Arr

365+ CTF o * (Rpuc1/SVy * Rpuca/SVg

+ RD4C3/svh)/[1ooo . (DoS, + DOSbr)} (111-68)
App= 2° CTPgeO . MB/3000 (111-69)
ABL = 2 .CTSgeo.[(PBLuO. a - Pmo) + PBLmo'-Pmo)' OB

+ (PBL__+ (1-P_ ) +PBL ) EB] /120000 (111-70)
ALL = CLAland. Qa - PCPland). Lr/lOOO (11I-71)

AR A.P + AS + ATS + AF + ATF + ARP + ABL + ALL . (I11-72)

3. Cost of Transport of Supported Force's Supplies

Although not directly related to the cost of the construction and
operation of the supply base itself, the cost of transporting from CONUS
to the base the supplies and equipment, fuel, and ammunition required
by the supported forces will be useful in applications of the model
results. Thus, these computations are performed by the model. The spe-
cific cost estimates provided are the following, where the transport
costs are expressed in thousands of dollars and the fuel and ammunition

transport costs are based on peacetime consumption rates only:

TSE = Annual transport cost (CONUS to base) of general supplies
and equipment for the supported forces
TSF = Annual transport cost (CONUS to base) of ship fuel for

the supported forces

TPF = Annual transport cost (CONUS to base) of aircraft fuel for
the supported forces

98

RPN



SA

PA

Annual transport cost (CONUS to base) of ship ammunition
for the supported forces

Annual transport cost (CONUS to base) of aircraft ammunition

for the supported forces.

These transport costs are computed in accordance with the following

equations:

SE

SF

PF

SA

PA

L] . . . + . L] ¢ -
365 kTRgeo Cp *SVy* B, +CTS (c SV* (1 - p)

I
IX 1
+ 3 (e sv)| - 0+ m0)/40000 (111-73)
i=1
365 « CTF e PC _ «F /(1000 SV ) (I11-74)
geo sf s s
365 ¢ CTF e PC « F_/(1000 « SV ) (I11-75)
geo af P p

365 ¢ (1.07 MT/ST) -CTAgeo' Pcsa° (ASS/ZOOO)/100O (IT11-76)

365 « (1.07 MI/ST) » CTAgeo- PCaa.' BAL + ASP)/ZOOO} /1000 -
(I111-77)
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IV MODEL LIMITATIONS AND IMPROVEMENT OPTIONS {

A number of basic limitations are presently built into the ABCOMO
model design that could be eliminated, at least in part, through future
improvements to the model. In addition, the input data base and pacing
facility requirement equations are, in many cases, based on the engineer-
ing judgment of the SRI project team and should be reviewed in detail
by cognizant Navy Department personnel. It is recommended that this
data base review be performed before any significant use of the model
is made. 1In this chapter, a number of the more significant model

limitations are identified and possible improvement options are discussed.

A. Land Use

In the present model, the land required by the base is estimated
and the cost of the land (either through purchase or lease or both) is
based on this land requirement. This assumes that the land use
efficiency is 100%. In some cases, this may be nearly so, but in others
such as in hilly or rugged terrain, a considerably lower efficiency
factor could well be the case. Thus, it is recommended that a land use
efficiency factor be included in the geographic-dependent model inputs
and applied appropriately to the base's basic land requirement to
arrive at a more appropriate requirement on the amount of land to be

purchased or leased.

B. Use of Existing Facilities

The ABCOMO model presently assumes that all facilities must be
constructed in toto and thus does not allow for the use of any existing
facilities at the intended base location. Although there is sufficient
model output to allow a user to perform the necessary computations to

account for these existing facilities, this could become a rather tedious
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exercise. It would be possible to specify another set of model inputs
that identify the amount of existing facilities (in terms of pacing
facility requirements) for each functional component, and the component
construction cost could then be reduced accordingly. Since it is quite
likely that some renovation of the existing facilities will be required,
a renovation cost factor could be specified as input and applied to the
existing facility requirements to account for this added cost of

renovation.

C. Use of Military Construction Groups

The present ABCOMO assumes that all construction is performed by
private contractors. In some instances, it may be beneficial for some of
the cdhstruction to be performed by military construction groups such as
Naval Construction Battalions (SeaBees) or the Corps of Engineers. To
allow for this in the model would require, first, the specification of
those components, or portions thereof, that would be constructed by the
military. In addition, additional inputs and model computations would be
required for estimating military construction costs, including personnel
costs, construction materials cost, costs to transport construction

materials to the base, and so on.

D. Use of Civilian Personnel

In the present model, all personnel employed at the supply base
are either military personnel or civilian dependents of military
personnel. No allowance is made for employing non-dependent civilians,
either U.S. or host country. Since many foreign land use agreements
stipulate the use of some host country inhabitants, it may be desired
to include this option in the model. One way to address this problem
is to specify as input the propertion of the base support personnel
to be supplied by the host nation. This would reduce the requirements
for base support facilities such as housing, commissary, etc. Thus,
many of the pacing facility algorithms would require modification to

account for the use of these local inhabitants. The allowance for use
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of non-dependent U.S. civilians as base support personnel could also be

accomplished in the same manner.

E. Use of Variable Consumption Data

The present ABCOMO model assumes that the daily consumption rates

for operational and base support personnel are the same. Since consumption
ashore differs significantly from consumption afloat, this should be
accounted for in some future model revision. This would require additional
consumption input data and also some significant computational changes

within the model itself.

F. Other Limitations

Some of the other significant model limitations include the following:

(1) the supply base is constructed with no consideration for base defense,

(2) pier requirements are based on an average daily throughput rate and
do not consider peak joint arrivals of cargo ships, (3) berthing for

transient ships, other than cargo ships, has not been considered, and i
(4) time phasing of the actual base construction, which would allow for

4 partial base use during construction, is not included. These limitations

are significant and could be addressed through future model revisions.
However, the manner by which they would be addressed would require

additional analysis beyond the scope of this present effort.

[T
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Appendix A

SUPPLY BASE COMPONENT REQUIREMENTS CRITERIA

1. Supply Base Composition

The supply base represented by the ABCOMO model is a permanent
advanced supply base that is designed to provide prolonged support to
Navy and Marine torces deployed in an overseas area of operations. This
hypothetical supply base is structured as an autonomous entity, providing
support to the operating forces as well as its own self-support. It is
assumed that the base stocks are replenished on a periodic basis through
MAC, MSC, and commercial shipments from major CONUS supply points. Base
operations are conducted by Naval personnel on three-year tours of duty,
with the exception that many of the family support operations (commissary,

dependent school, bank, etc.) utilize on-base military dependents.

The supply base assumed is composed of 49 functional components,
each including one or more individual facilities serving that function.
These components are summarily identified in Table A-1 and described in
greater detail in Section III of this appendix. These components, with
their associated facilities, were chosen on the bases of project team

*
experience, the Master Plan for Adak,12

and the Navy's Real Property
Inventory for the Marine Supply Base at Barstow, California.13 The
components chosen comprised those considered applicable from OPNAV's
Table of Advanced Base Functional Component52 (which are further
detailed in NAVFAC's Facilities Planning Guide3), plus additional ones
formulated by SRI to complete the functional structure of a hypothetical
permanent base. The Table of Advanced Base Functional Components is

set up primarily for planning of expeditionary advanced bases and thus

does include functional components for such functions as family support,

*
Superscripts refer to data sources listed at the end of this appendix.
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personal services, recreation, and so on. Furthermore, the facilities
listed in those tables are temporary in nature and hence had to be

permanentized for the purposes of this work.

2. Requirements Determination Procedure

For each of the components, one of its subsidiary facilities was
chosen as the "pacing facility" for that component--i.e., the most
important facility in terms of size or cost, and one whose size could
be expected to vary in some predictable way with the tonnage throughput
of the supply base or some other appropriate factor. Each pacing facility
was then given a "basic size" (in units of barrels, square feet, cubic
yards, kilowatts, or kilogallons per day) appropriate to its particular
function. Where a basic size was indicated for a pacing facility in the
Table of Advanced Base Functional Components, that figure was adopted.
Otherwise, the SRI project team assumed a basic size using engineering
judgment. 1In those instances where the pacing facility was considered
population-dependent (such as a chapel), the basic size was taken to be
that required to support a military population arbitrarily set at a level
of 500 officers and 4380 enlisted men, using the ratio of 8.76 enlisted
men per officer that was employed in the Advanced Base Logistic Envelope
(ABLE) model.1 The calculations of basic size of facilities were governed
also by the provisions of NAVFAC's Facility Planning Factors,4 which sets
standards--for example, the square feet of chapel building that are

allowed for various levels of population served.

Once the basic size of all necessary facilities (and thus of their
parent components) had been established, the resource requirements for
each component were calculated. The resources of interest included:
numbers of officers and enlisted men required to operate the component,
number of vehicles required, acres of land required, kilowatts of elec-
trical power required, comstruction time in man-days, shipping volume of
supplies and equipment for initial startup of the facilities in cubic
feet (the assumption was made that the shipping volumes associated with
facility construction would be the responsibility of the construction

contractor and the costs would be covered by his contract), and startup
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dollar costs for each of the various cognizant Systems Commands. The
principal source of manpower and vehicle requirements, shipping volumes

of supplies and equipment, and non-NAVFAC startup costs was the Table of
Advanced Base Functional Components. The principal source of acreage,
electrical power and construction time requirements, and NAVFAC startup
costs was NAVFAC's Facilities Planning Guide in conjunction with the unit
costs of permanent facilities given in NAVFAC P—438.5 For those components
not addressed in the above references, other sources of data had to be
exploited. Vehicle procurement costs were derived from the Army Force g
Planning Cost Handbook.6 Some unit construction costs were taken from
Means Cost Data7 and from a personal communication with Wheatly Associates,
Palo Alto, California.8 In some cases where no directly applicable cost
data could be found, the project team estimated costs using analogy

between similar types of facilities.

After the resource requirements were calculated for a basic size
component, these values were divided by the basic size value of the
component's pacing facility, resulting in the establishment of ripple
factors and component estimating relationship parameters* that could be
used to determine resource requirements for component sizes different
than the basic size. The values used for the components' basic sizes,
ripple factors and component estimating relationship parameters are

specified in the next section of this appendix.

*
In the model, officer, enlisted, and power requirements are computed in
accordance with the relationship Y = mX, where m is the associated ripple
factor and X is the pacing facility requirement. For the other resource
requirements, the relationship Y = b+mX is used, where b is a constant,

m is an estimating coefficient, and X is the pacing facility requirement.
However, in the present data base, the constant b is assumed as zero for 1
all components.




3. Component Descriptions and Requirements

Tables A-2 and A-3 summarize the component ripple factors and estimatine
relationship parameters that are inputs for the ABCOMO computer program.
Table A-4 presents a list of the nomenclature used in the pacing facility

requirement equations.

In the pages that follow Table A-4, ecach component usced in the supplsw
base configuration is identified and the various resource requirement
parameters and the pacing facility requirement equation for that component
are specified. A brief statement of mission is also included and the
configuration source is identified, where ABFC refers to a component defined
in the Table of Advanced Base Functional Components (but with its
facilities permanentized), SRI refers to a compenent that was completely
defined by the SRI project team, and ABF(/SRI refers to an SRI modificd
component listed in the Table of Advanced Basce Functional Components,

The data sources used are also identified on each component page, whore the
numerical values refer to thle data sources listed at the end of this

appendix.
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Table A-4

NOMENCLATURE FOR PACING FACILITY REQUIREMENT EQUATIONS

Variable Definition Units
AP1 Daily wartime ammunition consumption for aircraft of type i 1b/day
ASi Daily wartime ammunition consumption for ships of type i 1b/day i
[ Number of c¢ivilians on base men
Cgc Daily consumption of general cargo items per man 1b/man/day
DOSa Days of supply for ammunition (operating stocks) days
DOSar Days of supply for ammunition (wartime reserves) days
DOSb Days of supply for base fuel (operating stocks) days
DOSbr Days of supply for base fuel (wartime reserves) days
DOSc Days of supply for general cargo (operating stocks) days
' DOSCr Days of supply for general cargo (wartime reserves) days
L DOSP Days of supply for aircraft fuel (operating stocks) days
f DOSpr Days of supply for aircraft fuel (wartime reserves) days
j DOSs Days of supply for ship fuel (operating stocks) days
E DOSsr Days of supply for ship fuel (wartime reserves) days
i EB Number of enlisted men in base support force men
; EL Number of enlisted men in land-based operational force men
E ES Number of enlisted men in sea-based operational force men
Fa Fraction of ammunition that is containerized
% Fac Fraction of break-bulk cargo that is delivered by air
i Fc Fraction of cargo that is containerized
E FPi Daily wartime fuel consumption for aircraft of type i bbl/day 2
FSi Daily wartime fuel consumption for ships of type i bbl/day
g Fraction of at-sea men with impact ashore
' MB Number of military personnel in base support force men
B Number of military personnel in land-based operational force men
Ms Number of military personnel in sea-based operational force men :
‘ 116 .
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Table A-4 (Concluded)

Variable Definition Units
NALl Number of land-based rotary wing aircraft'and other aircraft
of length equal to or less than 85 ft assigned to the base aircraft
NAL2 Number of land-based fixed wing aircraft of length greater
than 85 ft assigned to the base aircraft
Ncomp Number of functional components in base configuration components
Np Number of aircraft types types
NPi Number of aircraft of type i aircraft
NS Number of ship types types
NS Number of ships of type i ships
0B Number of officers in base support force men
0L Number of officers in land-based operational force men
OS Number of officers in sea-based operational force men
PCaa Ratio of peacetime-to-wartime aircraft ammunition consumption
PCaf Ratio of peacetime-to-wartime aircraft fuel consumption
PCsa Ratio of peacetime-to-wartime ship ammunition consumption
PCsf Ratio of peacetime-to-wartime ship fuel consumption
Pme Proportion of enlisted men accompanied by their families
Pmo Proportion of officers accompanied by their families
Pr Proportion of subsistence material that is refrigerated
Qa Daily wartime ammunition transhipped through base 1b/day
Ri Pacing facility requirement for component of type i component
dependent
Rpi Power requirement for component of type i kW
SVC Specific volume of general cargo ML/ST
SVnr Specific volume of non-refrigerated cargo MT/ST
Svr Specific volume of refrigerated cargo MT/ST
X Daily wartime ammunition shipped to base 1b/day




c o t . Configuration
ongnen Description Source
A3 Administrative Office and Post Office ABFC/SRI
Mission:
Provides facilities and personnel for the direction, administration, and
coordination of base activities; includes base post office.
Pacing Facility 610-10  Administrative Office
Other 740-33 Post Office
Princijal
Facilities
BASIC SIZE COMPONENT
Personnel Construction Equipment
oit (Land ) 3§;§r Time Shipping Vol.
icers EM acres _
L (man-days) (cu. ft.)
; 6.0 39.0 0.9 20 679 1408
k Construction Initial Outfitting Cost Pacing Facility
f Cost (Supplies & Equipment) Basic Size
$421,121 $33,662 2034 SF
MODEL PARAMETERS
Ripple Officers Enlisted Power
1 Factors
.0026 .0169 .00868
Construction | Equipment Equipment Construction Land
Estimating Cost Cost Shipping Volume Time
elationship .
Parameters 182.78 14.61 .611 .295 .000391
Pacing Facility Requirement Equation:
(0.9 SF/man) e (MzHY +gM)
Data Sources Used: 1,2,3,5,6
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Component . Configuration
. gD Description Source
A4 Data Processing Facility SRI
Mission:
Provides direct data processing support to administrative functions such as
personnel, fiscal, supply, and others.
ﬂ
7 Pacing Facility 610-20 Data Processing Center
Other
Principal
Facilities
BASIC SIZE COMPONENT
Personnel Construction Equipment
ores (La“d , 12;‘6;“ Time Shipping Vol.
cers EM acres _
(man-days) (cu. ft.)
3.0 17.0 0.4 9 299 813
Construction Initial Outfitting Cost Pacing Facility
Cost (Supplies & Equipment) Basic Size
$223,006 $44 ,844 1440 SF
MODEL PARAMETERS
3 Ripple Officers Enlisted Power
Factors .00208 .0118 .00625
: Construction | Equipment Equipment Construction Land
b Estimating Cost Cost Shipping Volume Time
. elationship
i Parameters 154.87 31.14 .565 .208 .000278
Pacing Facility Requirement Equation:
One 1440 SF Facility per Base
’ Data Sources Used: 3,5
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Component Configuration
D Description Source
AS Electronic Maintenance SRI
Mission:

Performs maintenance and repair of office equipment, small appliances, and
electronics/communications equipment.

Pacing Facility 218-70 Office Equipment/Appliance Repair Shop

Other 217-10 Electronics/Communications Maintenance Shop
Principal
Facilities

BASIC SIZE COMPONENT

Personnel Construction Equipment
Land Power Time Shipping Vol.
Officers EM (acres) (KwW) (man-days)
(cu, ft.)
8.0 55.0 1.3 125 552 1985
Construction Initial Outfitting Cost Pacing Facility
Cost (Supplies & Equipment) Basic Size
$472,616 $97,463 600 SF
MODEL PARAMETERS
Ripple Officers Enlisted Power
Factors .0133 .0917 .208
Estimating Construction Equipment Equipment Construction Land
Relationship Cost Cost Shipping Volume Time
Parameters 787.69 162.44 3.308 .92 .00217

Pacing Facility Requirement Equation:

200 SF+(0.08 SF/man)-(MB+ML+gMS)

Data Sources Used: 2,3,4,5,8
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Component D L Conficurati-
D escription Sourcw
A7 Shore Patrol Headquarters ABFC/SRI
Mission:

Houses the shore patrol and military and civilian police forces for the basc,
and provides holding cells for imprisonment of c¢riminals and suspects.

Pacing Facility 730-15 Correctional Facility
Other 730-20 Police Station
Principal 730-25  Gate/Sentry House

Facilities

BASIC SIZE COMPONENT

Personnel Construction Equipmont
Land Pﬁyer Time Shipping Voi.
Officers EM (acres) (Kw) (man-davs)
- (cu. ft.o
5.0 89.0 3.5 90 1807 1999
Construction Initial Outtfitting Cost Pacing Facility
Cost (Supplies & Equipment) Basic Size
$1,269,132 $56,440 10,000 SF
MODEL PARAMETFRS
Ripple Officers Enlisted Power
Factors .00060 .0089 .0090
: ; Construction Equipment Equipment Construction Land
hEstlwat1ng Cost Cost Shipping Volume Time
elationship
Parameters 126.913 5.644 . 1999 .1807 .00035

Pacing Facility Requirement Equation:

2500 SF+(1.581 SF/man) (MB+M_L+gMS)

; Data Sources Used: 2,3,4,5,6




Component Configuration
D0 Description Source
BB Waterfront Safety Facilities SRI
Mission:
Provides protected channel and harbor for visiting ships.
Pacing Facility 165-10 Dredging
Other 154-30 Seawalls
Principal 163-10 Mooring Dolphins
Facilities 164-10  Breakwater
BASIC SIZE COMPONENT
Personnel Construction Equipment
offi EM (222:3) i;;?r Time Shipping Vol.
cers -
(man-days) (cu. ft.)
0 0 0 0 2970 0
Construction Initial Outfitting Cost Pacing Facility
Cost (Supplies & Equipment) Basic Size
$13,267,142 0 1,333,333 CY
MODEL PARAMETERS
Ripple Officers Enlisted Power
Factors 0 0 )
Estimating Construction | Equipment Equipment Construction Land
elationship Cost Cost Shipping‘Volume Time
Parameters 9.95 0 0 .00223 0

Pacing Facility Requirement Equation:

Average of 1,333,333 CY per Base

Data Sources Used

.
.

3,4,7




Component Configuration
gD Description Source
B5A Boat Pool ABFC
Mission:
Provides waterfront and harbor services to visiting ships.
Pacing Facility 159-64 Waterfront Operations Building
Other 151-20 Dock for Boat Pool
Principal 163-20 Moorings
Facilities
BASIC SIZE COMPONENT
Personnel Construction Equipment
ofis (Land ; ?;;;r Time Shipping Vol.
cers EM acres -
(man-days) (cu. ft.)
2.0 122.0 0.8 22 509 533,109
Construction Initial Outfitting Cost Pacing Facility
Ccost (Supplies & Equipment) Basic Size
$533,296 $7,278,395 1440 SF
MODEL PARAMETERS
Ripple Officers Enlisted Power
Factors .00139 .0847 .0153
Construction | Equipment Equipment Construction Land
Estimating Cost Cost Shipping Volume Time
elationship
Parameters 370.34 5054.44 370.21 .353 .000556
Pacing Facility Requirement Equation:
One 1440 SF Facility per Base
Data Sources Used: 2,5,6
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Component b riot i Confivuration
rseriptic: ;
0 deseriptien Source
Bl Port services Oftice
Mission:

ABFC
Ihe operational headquarters for assigning -iiip berthing spaces, providing
pilotage, and coordinating logistic wupport aul harbor servicees for visiting
ships.,
Pacing Facility 137-40 Port Contrel Otfice
Other
Principal
Facilities
BASIC SIZE COMPORENT
Personnel . , Construction Equiprmont
. Lan® ) }inr Time Shippiny Vul.
Oiticers EM (acres) (R (ran-davs) I
(cu. ft.)
7.0 26.0 0.4 24 493 7527
Construction Initial ontfittin: Cost Pacing Facility
Cost (Supplies & Equipment) Basic Size
$348,020 S115,01s 4800 SF
MODEL PARAMETFRS
Ripple Officers Enlisted Power
Factors .
.00146 L00H42 L 005
Estimating Construction Equipment Equipment Construction Land
, . Cost Cost Shipping Volume Time
Relationship
Parameters 72.50 23,99 PLoahs 02 000083 3
Pacing Facilitv Requirement Equation:
(7.2

SF/MT/dav) SV 0 o (G M 48 F( L=yt )L
’ Cooge BT 7S p
2.3,4

LD Y

L0

FHJ’.\"I’M(X\HQ ) /2000
< a
Data Sources Used:
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Component Configuration
D Description Source
C3A Naval Station Communications ABFC
Mission:

Provides operational and control functions for the base radio communications

system.

Pacing Facility 131-15 Communications Center
Other 131-35 Receiver Building
Principal 131-50 Transmitter Building
Facilities 132-10 Antenna, Communications
BASIC SIZE COMPONENT
Personnel Construction Equipment
oete i (];:i:d , f(’;;‘)er Time Shipping Vol.
cers es _
(man-days) (cu. ft.)
9.0 112.0 100 300 949 29,160
Construction Initial Outfitting Cost Pacing Facility
Cost (Supplies & Equipment) Basic Size
$654,685 $1,435,262 4560 SF
MODEL PARAMETERS
Ripple Officers Enlisted Power
Factors
4 .00197 .0246 .0658
Construction | Equipment Equipment Construction Land
Estimating Cost Cost Shipping Volume Time
elationship
Parameters 143.57 314.75 6.395 .208 .0219

Pacing Facility Requirement Equation:

One 4560 SF Facility per Base

Data Sources Used:

2,5,6
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Compo t Configuration
;Dnen Description Soﬁrce
c7 Visual Station Operating Base ABFC/SRI

Mission:

Provides operational space and equipment for visual communications with fleet
units.

Pacing Facility 137-40  Visual Station
Other 169-10 Visual signal tower

Principal
Facilities
BASIC SIZE COMPONENT
Personnel Construction Equipment
et (Land , i;;?r Time Shipping Vol.
icer EM acres _
s (man-days) (cu. ft.)
0 20.0 0.5 30 218 1330
Construction Initial Outfitting Cost Pacing Facility
Cost (Supplies & Equipment) Basic Size
$195,268 $60,394 448 SF
MODEL PARAMETERS
Ripple Officers Enlisted Power
Factors 0 . 0446 .067
Construction Equipment Equipment Construction Land
Estimating Cost Cost Shipping Volume Time
elationship

Parameters 435.87 134.81 2,969 .487 .00112

Pacing Facility Requirement Equation:

(0.269 SF/MT/day)-[SVC-CgC-(C+MB+ML+MS+(l-g)MS)+(1.07 MI/ST)-(xa+Qa)]/2000

Data Sources Used: 2,3,5




Component Configuration
;D Description Source
Cc13 Internal Communications ABFC/€SRI
Mission:
Provides internal telephone communications between offices, shops, and family { {
housing on the base.
Pacing Facility 135-20 Central Telephone Office
Other
Principal
Facilities
BASIC SIZE COMPONENT
Personnel Construction Equipment 1
(Land ) 12;3‘)“ Time Shipping Vol.
Officer EM acres -
cers (man-days) (cu. ft.) ?
0 21.0 1.0 8 119 247 :
Construction Initial Outfitting Cost Pacing Facility !
Cost (Supplies & Equipment) Basic Size !
$1,213,961 $8,473 574 SF
MODEL PARAMETERS
Ripple Officers Enlisted Power
Factors 0 .0366 .0139
Construction | Equipment Equipment Construction Land
Estimating Cost Cost Shipping Volume Time
elationship
Parameters | 514,91 14.76 .430 .207 .00174
Pacing Facility Requirement Equation:
250 SF+(0.168 SF/man)-(MB+-ML+gMS)
Data Sources Used: 2,3,4,5,6

SR
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Confi tion
Comggnent Description onso§:£2 °
Cc27J Direction Finder Station ABFC/SRI
Mission:

Provides personnel and equipment for operation of a high frequency radio
direction finder station with TACAN capabilities.

Pacing Facility 131-35 Receiver Building

Other 131-50 Transmitter Building
Principal 133-25  TACAN Building
Facilities 133-35 UHF Homer Beacon Building

BASIC SIZE COMPONENT

Personnel Construction Equipment
(Land ) ii;;r Time Shipping Vol.
Offi acres _
cers EM (man-days) (cu. ft.)
1.0 12.0 75 60 334 5169
Construction Initial Outfitting Cost Pacing Facility
Cost (Supplies & Equipment) Basic Size
$591,277 $168,324 960 SF
MODEL PARAMETERS
Ripple Officers Enlisted Power
Factors .00104 .0125 .0625
Construction | Equipment Equipment Construction Land
#:T::fi::;?; Cost Cost Shipping Volume Time
Parameters 615.91 175.34 5.384 .348 .0781

Pacing Facility Requirement Equation:

One 960 SF Facility per Base

Data Sources Used: 2,3,4,5,6,8 .
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Component Configuration
0 Description Source
C32A Air Traffic Control Component ABFC/SRI1

Mission:

Provides facilities for the administration of flight operational activities
including navigation, flight control, communications and weather service.

Pacing Facility 141-40 Aircraft Operations Building
Other 141-70 Control Tower
Principal 218-20 Equipment Maintenance Shop
Facilities 441-12 Storage/out-of-stores
441-35 General Storage
BASIC SIZE COMPONENT
Personnel Construction Equipment
0L N (22:25) i;;;r Time Shipping Vol.
cers -
(man-days) (cu. ft.)
15.0 142.0 15 13 528 23073
Construction Initial Outfitting Cost Pacing Facility
Cost (Supplies & Equipment) Basic Size
$1,064,133 $2,766,614 1320 SF
MODEL PARAMETERS
Ripple Officers Enlisted Power
Factors .0114 .108 .00985
Estimating Construction | Equipment Equipment Construction Land
elationship Cost Cost Shipping Volume Time
Parameters 806.16 2095.92 17.48 A .0114

Pacing Facility Requirement Equation:

One 1320 SF Facility per Base

Data Sources Used:

2,3,4,5,6

Sdindhi i




Component Configuration
1D Description Source
DA Container Operations (Non-ammunition) SRI1
Mission:

Provides specially-equipped pier(s), storage yards, shops, and offices for the
handling, storage, repair, and operational control of non-ammunition cargo
containers.

Pacing Facility 151-61 Supply Container Handling Pier

Other 149-82 Container Holding Yard (Loaded)
Principal 152-61  Supply Container Handling Wharf
Facilities 153-30 Container Operations Building

218-10 Container Repair and Test Building
425-20 Container Holding Yard (Empty)

-~

BASIC SIZE COMPONENT

Personnel Construction Equipment
oo (Land : i;;?r Time Shipping Vol.
icers EM acres -
(man-days) (cu. ft.)

0 0 18.5 495 671 4519
Construction Initial Outfitting Cost Pacing Facility

Cost (Supplies & Equipment) Basic Size

$9,474,763 $108,054 900 FB

MODEL PARAMETERS

Ripple Officers Enlisted Power
Factors 0 o 55
Estimating Construction | Equipment Equipment Construction Land
elationship Cost Cost Shipping Volume Time
, Parameters |  9597,51 120.06 5.02 .746 .0206

Pacing Facility Requirement Equation:

(0.084 FB/MT)’SVC'FC'C C-(C+MB+ML+MS)/2000

Data Sources Used: 1,4,5

E
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Component Configuration i
o Description Source o
D3Al Tank Farm, Ship Fuel ABFC/SRI i

Mission: 3
Provides on base storage of ship fuels and facilities :.r transferring fuels to $
and from visiting ships. % )

Pacing Facility 411-10  Ship Fuel Storage ¢

Other 125-10 POL Pipeline
Principal 125-16  Pump Station :
Facilities 143-75 POL Testing Building .
163-20 Tanker Mooring .
411-82 Contaminated Fuel Storage :
, :
T
BASIC SIZE COMPONENT
Personnel L Construction Equipment
OFfL o (82:25) lzgir Time Shipping Vol. 4
cers -
(man-days) (cu. ft.)
0.75 9.75 13 27 5838 20266
Construction Initial Outfitting Cost Pacing Facility
Cost (Supplies & Equipment) Basic Size . 7
3 $2,615,418 $197,951 120,000 BL
MODEL PARAMETERS
Ripple Officers Enlisted Power 1
3
Factors .00000625 .0000813 .000225 ﬁ

Estimating Construction | Equipment Equipment Construction Land |

h(elationship Cost Cost Shipping Volume Time

Parameters 21.8 1.65 .169 .0487 .000108

l.’acing Facility Requirement Equation:

N

s
D + . . i
(Do __+PC__+D0S ) z (Fs, *NS,) 7
i=1 |

Data Sources Used: 1,2,3,4,5,6
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c nt Configuration
omggne Description Soﬁrce
D3A2 Tank Farm, Jet Engine Fuel ABFC/SRI
Missiou:
Prcvides

on base storage of aircraft jet fuel and facilities for transferring
fuels to and from visiting ships and aircraft

Pacing Facility 411-50 Jet Engine Fuel Storage
Other 121-20  Aircraft Truck Fueling Facility
Principal 125-10 POL Pipeline
Facilities 125-16  Pump Station
143-75 POL Testing Building
163-20 Tanker Mooring
411-82 Contaminated Fuel Storage
BASIC SIZE COMPONENT
Personnel Construction Equipment
ott (Land ; ig:;r Time Shipping Vol.
icers ™ acres _
(man-days) (cu. ft.)
0.25 3.25 4.4 9 1946 6755
Construction Initial OQutfitting Cost Pacing Facility
Cost (Supplies & Equipment) Basic Size
$1,299,212 $65,983 40,000 BL
MODEL PARAMETERS
Ripple Officers Enlisted Power
Factors .00000625 .0000813 .000225
Construction | Equipment Equipment Construction Land
Estimating Cost Cost Shipping Volume Time
Relationship
Parameters 32.48 1.65 .169 .0487 .00011

Pacing Facility Requirement Equation:

N
P

(DOS +PC, +D0S ) z (FP, *NP,)/42

i=1

Data Sources

Used:

1,2,3,4,5,6
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Component Descrint ion Contiour.e
1D P © Sl e
D4Cl Tank Farm, Base Supply MOGAS ABFC/SR]
Mission:

Provides on base storage of motor gasoline tou supply land based cquipment and
harbor craft, and facilities for transferring fucl from tanker to storage.

Pacing Facility 411-40 Motor Gasoline storage
Other 122-20  Small Craft Fueling Pier
Principal 125-10 POL Pipeline
Facilities 125-16  Pump Station

143-75 POL Testing Building
163-20  Tanker Mooring
411-82 Contaminated Fuel Storage

BASLIC SIZE COMPONENT

: Personnel Construction Feiiprooe
i . I.and ] P(‘:\x:x’r ’Il'“t S']l.)} l".‘.;'
{ Officers EM (acres) (Kw) (man-davs) (cu. U,
i 0.33 3.7 2.3 7 1ev3 4203
! Construction Initial OQuttiittion: Cost Pacing Facilitv
| Cost (Supplies & Equipnent) Basic Size
$478,223 $64,16% 10,000 i,
i
MODEL PARAMETERS
Ripple Officers Evlisted Power
Factors .000033 L0003 Le00;
Estimating Construction Equipment Equipment Construction Land
t C Shipping V me Tire
Relationship Cos ost Shipping Volume 1i
Paramete: 47.82 6.42 Al 169 NELTAR

Pacing Facility Requirement Equation:

(0.15 BL/man/day)°(C+MB+ML+gMS)~(D05b+DObbr\

Data Sources Used: 1,2,3,4,5.,6
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Component Configuration
?D Description Source
D4C2 Tank Farm, Base Supply Diesel Fuel ABFC/SRI
Mission:

Provides on base storage of diesel fuel to supply land based equipment and
harbor craft, and facilities for transferring fuel from tanker to storage.

Pacing Facility 411-30 Diesel Fuel Storage

Other 122-20 Small Craft Fueling Pier
Principal 125-10 POL Pipeline
Facilities 125-16  Pump Station

143-75 POL Testing Building
163-20 Tanker Mooring
411-82 Contaminated Fuel Storage

BASIC SIZE COMPONENT

Personnel Construction Equipment
Land Power Time Shipping Vol.
Officers EM (acres) (KW) (man-days)
(cu. ft.)
4 0.66 7.3 4.8 14 3438 8534
Construction Initial Outfitting Cost Pacing Facility
Cost (Supplies & Equipment) Basic Size
$967,782 $130,282 20,000 BL
MODEL PARAMETERS
Ripple Officers Enlisted Power
Factors .000033 .00037 .0007
Construction Equipment Equipment Construction Land
. Estimating Cost Cost Shipping Volume Time
elationship
Parameters 48.39 6.51 427 .172 .00024

Pacing Facility Requirement Equation:

(0.04 BL/man/day)'(MB+ML+gMS)-(DOSb+DOSbr)

Data Sources Used: 1,2,3,4,5,6
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Component Configuration
D Description Source
D4C3 Tank Farm, Base Supply Heating Fuel ABFC/SRI
Mission:

Provides on base storage of heating fuel for base use, and facilities for

transferring fuel from tanker to storage

Pacing Facility 124-65 Activity Heating Fuel Storage
Other 125-10 POL Pipeline
Principal 125-16  Pump Station
Facilities 143-75 POL Testing Building
163-20 Tanker Mooring
411-82 Contaminated Fuel Storage
BASIC SIZE COMPONENT
Personnel Construction Equipment
01 (Land ; ig;?r Time Shipping Vol.
cers EM acres -
(man-days) (cu. ft.)
0.33 3.7 2.3 7 1693 4203
Construction Initial Outfitting Cost Pacing Facility
Cost (Supplies & Equipment) Basic Size
$830,223 $64,168 10,000 BL
MODEL PARAMETERS
Ripple Officers Enlisted Power
Factors
.000033 .00037 .0007
Construction | Equipment Equipment Construction Land
Estimating Cost Cost Shipping Volume Time
elationship
Parameters 83.02 6.42 .420 .169 .00023

Pacing Facility Requirement Equation:

(0.0556 BL/man/day)-(C+MB+ML+gMS)°(DOSb+DOSbr)

Data Sources Used: 1,2,3,4,5,6
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Component X Configuration
gD Description Soﬁrce
D20 Disbursing Office ABFC
Mission:
Provides complete disbursing facilities including buildings, equipment, and
personnel for handling financial accounts of base personnel
Pacing Facility 610-10 Disbursing Office
Other
Principal
3 Facilities
BASIC SIZE COMPONENT
Personnel Construction Equipment
(Land ) izxir Time Shipping Vol.
Officers EM acres _
(man-days) (cu. ft.)
3.0 25.0 0.9 25 480 2507
Construction Initial Outfitting Cost Pacing Facility
Cost (Supplies & Equipment) Basic Size
$292,208 $38,931 4000 SF
MODEL PARAMETERS
Ripple Officers Enlisted Power
Factors .00075 .00625 .00625
Construction Equipment Equipment Construction Land
Estimating Cost Cost Shipping Volume Time
Relationship
Parameters 73.05 9.73 .627 .12 .000225
Pacing Facility Requirement Equation:
(0.4 SF/man)-(MB+ML+gMS)
Data Sources Used: 2,3,5,6,8

—_— e~
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Component Configuration
gD Description Source
D24A Ship's Store Facility ABFC
Mission:

A small department store selling personal goods to all base personnel.

Pacing Facility 740-13  Exchange Laundry Plant
Other 740-01 Navy Exchange Ships Store
Principal 740-05  Snack Bar
Facilities 740-09 Tailor/Cobbler/Barber Shop
821-50 Steam Plant
BASIC SIZE COMPONENT
Personnel Construction Equipment
(Land ) i;;;r Time Shipping Vol.
Offi EM acres _
cers (man-days) (cu. ft.)
3.0 62.0 2.8 275 1577 9362
Construction Initial OQutfitting Cost Pacing Facility
Cost (Supplies & Equipment) Basic Size
$1,250,024 $169,273 8000 SF
MODEL PARAMETERS
Ripple Officers Enlisted Power
Factors .000375 .00775 .0344
Construction | Equipment Equipment Construction Land
Estimating Cost Cost Shipping Volume Time
elationship
Parameters 156.25 21.16 1.17 .197 .00035

Pacing Facility Requirement Equation:

5000 SF+(0.59 SF/man)'(MB+ML+gMS)

Data Sources Used: 2,3,4,5,6

137

Py

itk ey

e T i o b

dhoAisa




Component Configuration
ED Description Soﬁrce
D29A Air Cargo Terminal ABFC
Mission:
Provides facilities to process air freight to and from the base.
Pacing Facility 141-12 Air Cargo Terminal
Other
Principal
Facilities
BASIC SIZE COMPONENT
Personnel Construction Equipment
0EfL (La“d ; ii;;r Time Shipping Vol.
cers EM acres _
(man-days) (cu. ft.)
5.0 76.0 4.9 15 3469 49947
Construction Initial Outfitting Cost Pacing Facility
Cost (Supplies & Equipment) Basic Size
$2,925,548 $1,052,129 70,000 SF
MODEL PARAMETERS
Ripple Officers Enlisted Power
Factors .0000714 .00109 .000214
Construction Equipment Equipment Construction Land
Estimating Cost Cost Shipping Volume Time
[Relationship
Parameters 41.79 15.03 714 .050 .00007
Pacing Facility Requirement Equation:
. . . - . . +]
8000 SF+(104 SF/MT/day) Fac SVc (1 Fc) Cgc (C+MB ML+gMS)/2000
Data Sources Used: 2,3,4,5,6
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Component Configuration
ongnen Description Source
D31A Supply Storage and Administration ABFC

Mission:
Comprises the personnel, storage, and office space to perform the tasks of a
supply facility, excluding cold storage, transportation, materials handling,
4 and waterfront operations. i
3 ¥
Pacing Facility 441-10 General Warehouse
s Other 610-10 Office Building
Principal
Facilities
BASIC SIZE COMPONENT
Personnel Construction Equipment
(La“d , i%?r Time Shipping Vol.
Offi acres -
cers EM (man days) (cu. ft.)
23.0 160.0 24 252 9659 88177
Construction Initial Outfitting Cost Pacing Facility
Cost (Supplies & Equipment) Basic Size
$7,549,054 $301,621 200,000 SF
MODEL PARAMETERS
Ripple Officers Enlisted Power 3
Factors .000115 .0008 .00125
Construction | Equipment Equipment Construction Land
h{Estimating Cost Cost Shipping Volume Time
elationship —
Parameters 37.75 1.51 441 .0483 .00012
Pacing Facility Requirement Equation:
(7.448 SF/MI) SV _* (1-Pr) .C,Src‘ (C+MB+ML+MS) . (Dosc+noscr) /2000
Data Sources Used: 1,2,3,4,5,6

!
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Component Configuration
gD Description Source
D31E Supply Support Facilities SRI
Mission:

Provides specially equipped Pier(s) storage areas, and storage sheds for the
handling, storage, and operational control of non-ammunition break-bulk cargo.

] Pacing Facility 151-60  Supply Pier

Other 152-60  Supply Wharf
Principal 153-10 Cargo Staging Area
Facilities 153-20 Waterfront Transit Shed

441-30 Hazardous and Flammables Storehouse
451-10 Open Storage Area

BASIC SIZE COMPONENT

Personnel Construction Equipment
i oot (Land : ii;?f Time Shipping Vol.
1 icers EM acres -
} (man-days) (cu. ft.)
0 0 6.6 851 1154 7772
Construction Initial Outfitting Cost Pacing Facility
Cost (Supplies & Equipment) Basic Size
$10,788,254 $185,852 1550 FB

MODEL PARAMETERS

Ripple Officers Enlisted Power
Factors 0 0 549
Estimating Construction | Equipment Equipment Construction Land
Relationship Cost Cost . Shipping Volume Time
Parameters 6960.16 119.9 5.01 .745 .00426

Pacing Facility Requirement Equation:

(0.274 FB/MT)-svc-cgc-[(l-FC)-(c+MB+ML+MS)+(l-g)MS]/zooo

Data Sources Used: 1,5




Component Configuration
D Description Source
D32A Refrigerated Storage ABFC
Mission:
Comprises the buildings, refrigerating units, and personnel necessary to
receive, store, and issue refrigerated stores; includes technical personnel to
perform minor repairs to refrigeration units.
Pacing Facility 431-10 Cold Storage Warehouse
Other 610-10 Administrative Office
Principal
Facilities
BASIC SIZE COMPONENT
Personnel Construction Equipment
e (Land ; i;;;r Time Shipping Vol.
cers EM acres _
(man-days) (cu. ft.)
0 22.0 0.4 786 1620 3122
Construction Initial Outfitting Cost Pacing Facility
Cost (Supplies & Equipment) Basic Size
$2,744,972 $16,603 25,536 SF
MODEL PARAMETERS
Ripple Officers Enlisted Power
Factors 0 .000862 .0308
Construction | Equipment Equipment Construction Land
Estimating Cost Cost Shipping Volume Time
ﬁelationship
Parameters 107.49 .650 .122 .0634 .00C0157
Pacing Facility Requirement Equation:
(7.84 SF/MT)'SV;-PI-CSC~(C+MB+ML+MS)-(DOSC+DOScr)/2000
Data Sources Used: 1,2,3,4,5




Component Configuration
gD Description Source
D33A Materials Handling Facilities ABFC
Mission:

Provides materials handling and automotive equipment plus organizational and

field maintenance for materials handling equipment.

Pacing Facility 214-20 Equipment Maintenance Shop
Other
Principal
Facilities
BASIC SIZE COMPONENT
Personnel Construction Equipment
Land Power Time Shipping Vol.
Officers EM (acres) (Kw) (man-days)
y (cu. ft.)
2.0 70.0 0.4 43 575 109,456
Construction Initial Qutfitting Cost Pacing Facility
Cost (Supplies & Equipment) Basic Size
$302,544 $2,237,712 4000 SF
MODEL PARAMETERS
Ripple Officers Enlisted Power
Factors .0005 .0175 .0108
Estimating Construction | Equipment Equipment Construction Land
T
Relationship Cost Cost Shipping Volume ime
Parameters 75.64 559.43 27.36 144 .0001

Pacing Facility Requirement Equation:

(6.429 SF/MT/day)-[SVC'Cgc-(C+MB+ML+MS+(l-g)MS)+(1.07 MT/ST)-(Xa+Qa)]/2000

Data Sources Uged: 2,3,5,6
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Component . . Conticuratico:n
?L ¢ Descript . on Cnlirin
: S . [T N - i
k1 Cargo Handling Battal lon ALFC |
Mission: !
Provides personne! and equipmont to Toad aiel ottload general cargo and }
amunition from visiting ships and v,
i
i
Pacing Facility nlO=-10 Adninistra:s o odiice ;
¥
Uther EREVESIY Hattery o !
Principal E
Facilities - !
|
i 4
i
H ! 5
'
BASIC SIZE COMPONENT }
Persconnel ) Construction Eqady ot :
Lang quer Time Shipping V. ?w
Officers EM (acres) (Kw) (man-davs)
g (cu, ft . 1
12.0 270.0 3 20 516 157,245 3
Construction Initial outfittin: Cost Pacing Facility ;
Cost (Supplies & Equipment) Basic Size :
$481.897 55,470,881 1872 SF :
i
MODEL PARAMITERS E
Ripple Officers Fulisted Power
Factors 00641 A L0107
Estimatiny | Construction Equipmoent Egquipment Construction Land
t X t f Cost Cost Shipping Velume Time
Relationship
Parameters | 557,42 2922.4% &4 276 L0027
Pacing Facility Requirement Equation:
(0.78 SF/MI/aay) s SV oC o (CHM M M +(1-g)M )+ L. 07 MT/STY+ X +Q )7 /2000
ST e ge B 1S S a a
Data Sources Used: 2.3,5,6




T

Provides hospital services to all personnel on base.

Configuration
Comggnent Description Source

G2 Hospital ABFC/SRI
Mission:

Pacing Facility {[510-10 Hospital

Other 143-10  Ambulance Garage
Principal 219-10  Public Works Shop
Facilities 431-10  Cold Storage Warehouse

441-10 General Warehouse
610-10 Administrative Office
722-10  Galley-Mess

724-30 Mess Hall

730-40  Laundry

821-50 Steam Plant

BASIC SIZE COMPONENT

Personnel Construction Equipment
Land Pgwer Time Shipping Vol.
Officers EM (acres) (KW) (man-days)
d (cu. fr.)
108.0 400.0 27.1 777 46,546 116,362
Construction Initial Outfitting Cost Pacing Facility
Cost (Supplies & Equipment) Basic Size
$46,624,271 $1,055,556 373,360
MODEL PARAMETERS
Ripple Officers Enlisted Power
Factors .000289 .00107 .00208
Construction Equipment Equipment Construction Land
Estimating Cost Cost Shipping Volume Time
Relationship
Parameters 124.378 2.827 .312 .125 .0000726

Pacing Facility Requirement Equation:

40000 SF+(2.33 SF/man) o(C+MB+M] »+>1q)

Data Sources Used: 2,3,4,5,6,8




Component
ID

Description

Configuration
Source

G9 Dispensary

ABFC/SRI

Mission:

Provides sick call and emergency dispensary in-patient care where hospital
facilities are available near by.

Pacing Facility

530-10

Clinic, Qutpatient

Other
Principal
Facilities

610-10

Administrative Office

BASIC SIZE COMPONENT

Personnel

Officers

EM

Land
(acres)

Power
(KW)

Construction
Time
(man-days)

Equipment
Shipping Vol.

(cu. ft.)

1.0

10.0 1

15

567 4345

Construction
Cost

Initial Outfitting Cost
(Supplies & Equipment)

Pacing Facility
Basic Size

$556,542

$41

,837

4800 SF

MODEL PARAMETERS

Ripple

Officers

Enlisted

Power

Factors

.000208

.00208

.00313

R

Estimating
elationship

Construction
Cost

Equipment
Cost

Equipment
Shipping Volume

Construction
Time

Land

Parameters

115.95

8.72

.905

.118 .000208

Pacing Facility Requirement Equation:

4000 SF+(0.51 SF/man) * (CHM_+M, +gM,_)

Data Sources Used:

2,3,4,5,6
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i
c t Configuration a
omggnen Description Source ,ﬁ
G28 Dental Clinic ABFC f
Mission:
Provides facilities for the dental care of all base personnel, “
&
3
&
Pacing Facility 540-10 Dental Clinic
Other
Principal ’
Facilities 'g
¢
b
}
BASIC SIZE COMPONENT
Personnel Construction Equipment
(Land ; izxir Time Shipping Vol.
Offi E acres -
cers M (man-days) (cu. ft.) 4
10.0 21.0 0.9 45 270 5703 1
Construction Initial Outfitting Cost Pacing Facility
Cost (Supplies & Equipment) Basic Size 1
>
$488,711 $96,666 3840 SF b
A
MODEL PARAMETERS g
Ripple Officers Enlisted Power a
Factors .0026 .00547 L0117 3
Estimating Construction | Equipment Equipment Construction Land g
i \'} T )
Relationship Cost Cost Shipping Volume ime 5
Parameters 127.27 25.17 1.485 .0703 .000234 ;
. 1
Pacing Facility Requirement Equation: 3
(0.384 SF/man) e« (C+MB+M.L+gMS)
Data Sources Used: 2:3,5,6
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Component . Configuration
ED Description Sogrce
HA Airfield Operations Support SRI

Mission:

Provides runway, taxiway, parking, fueling, and safety facilities for visiting
aircrafte,

Pacing Facility 111-10  Runway, Fixed Wing

Other 111-20 Helicopter Landing Pad
Principal 112-10 Taxiway
Facilities 113-20  Aircraft Parking Apron
116-45 Line Vehicle Parking
121-10 Aircraft Direct Fueling Station
124-30  Aircraft Ready Fuel Storage
134-62 Wind Direction Indicator
134-64  Runway Distance Markers
136-10 Approach Lighting
136-20 Parking and Service Area Lighting
136-30 Runway Edge Lighting
136-50 Taxiway Lighting
136-65 Heliport Pad Lighting
141-20  Aircraft Fire and Rescue Station
BASIC SIZE COMPONENT
Personnel Construction Equipment
(Laﬂd , 12;;?‘ Time Shipping Vol.
Offi acres _
cers EM (man-days) (cu. ft.)
0 24.0 91.8 294 3356 13,157
Construction Initial Outfitting Cost Pacing Facility
Cost (Supplies & Equipment) Bagic Size
$16,715,930 $229,355 222,222 SY
MODEL PARAMETERS
Ripple Officers Enlisted Power
Factors 0 .000108 .00132
d
Estimating Construction | Equipment Equipment Construction Lan
Ti
Relationship Cost Cost Shipping Volume me
Parameters 75.222 1.032 .0592 .0151 .000413

Pacing Facility Requirement Equation:

One 222,222 SY Runway per Base

Data Sources Used: 1,3,4,5,6,7




Component Configuration
° ;D n Description Soﬁrce
HI9J Aircraft Maintenance Facilities SRI
Mission:

Provides maintenance services for visiting aircraft and their on-board flight
safety equipment.

Pacing Facility 211-05 Maintenance Hangar, OH Space (Hi-Bay)
Other 211-06 Maintenance Hangar, Ol Space (Crew/Equipment)
Principal 211-07 Maintenance Hangar, 02 Space (Administrative)

Facilities 211-34  Parachute and Survival Equipment Shop

BASIC SIZE COMPONENT

Personnel Construction Equipment
et (La“d ; i;:;r Time Shipping Vol.
Officer EM acres -
s (man-days) (cu. ft.)
3.0 39.0 5.4 337 2173 21,103
Construction Initial Outfitting Cost Pacing Facility
Cost (Supplies & Equipment) Basic Size
$5,311,526 $98,177 22,211 SF
MODEL PARAMETERS
Ripple Officers Enlisted Power
Factors .000135 .00176 .0152
Construction Equipment Equipment Construction Land
Estimating Cost 1 Cost Shipping Volume Time
elationship
Parameters 239.139 4.420 .950 .0978 .000243

Pacing Facility Requirement Equation:
(23,33 SF/MI/day) -Fac-svc-(l-Fc)-cgc-(cmB+ML+MS)/2000
+{ (1331 SF/AC)*NA, ,+(3173 SF/AC)+NA,,]

Note: The amount of hangar space requirement representing space for maintenance
activities for land-based operational ajrcraft [bracketed term in equation above]
is not used to establish personnel requirements since these aircraft squadrons |
have pre-specified organic maintenance complements.

Data Sources Used: 1,4,5,6
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Component Configuration
gD Description Source
J3A Ammunition Depot ABFC
Mission:

Provides facilities and personnel for storing, maintaining, issuing, and
reworking all types of ammunition.

Pacing Facility 421-22  High Explosive Magazine
Other 214-20 Equipment Maintenance Shop
Principal 216-10 Projectile Assembly Shop
Facilities 610-10 Administrative Office

890-09 Utility Building

BASIC SIZE COMPONENT

Personnel Construction Equipment
(Land , ?;:;r Time Shipping Vol.
Offi acres -
cers M (man-days) (cu. ft.)
10.0 159.0 2480 239 28,836 124,221
Construction Initial Outfitting Cost Pacing Facility
Cost (Supplies & Equipment) Basic Size
$26,816,318 $2,268,451 212,736 SF
MODEL PARAMETERS
Ripple Officers Enlisted Power
Factors .000047 .000747 .00141
Construction | Equipment Equipment Construction Land
h{Estimating Cost Cost Shipping Volume Time
elationship
Parameters 126.054 10.663 .584 .136 .0117
Pacing Facility Requirement Equation: N
P
19 SF ST) +] L] . Z .
( /ST) (l)osar PC, . DOSa) (APi NPi)/ZOOO
i=]
N

8
-+ . . . .
(14 SF/ST) (Dosar+Pcsa DOSa) Z(ASi NSi)/ZOOO
i=]

Data Sources Used: 12,3 5,6
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Component Configuration
i Description Source
J3D Ordnance Support Facilities SRI
Mission:

Provides pier(s), rework, and special ordnance storage facilities for
ordnance materials. Supports Component J3A, Ammunition Depot

Pacing Facility 151-10 Ammunition Pier
Other 151-70  Ordnance Container Handling Pier
Principal 152-10 Ammunition Wharf
Facilities 152-70 Ordnance Container Handling Wharf

212-10 Ordnance Component Rework Building
421-32  Inert Storehouse

421-42  Smokedrum Storehouse

421-48  Small Arms/Pyrotechnics Magazine
421-62  Special Weapons Magazine (Nuclear)
421-72 Missile Magazine

425-10 Open Ammunition Storage Pad

BASIC SIZE COMPONENT

Personnel Construction Equipment
- (Land ) i;;?r Time Shipping Vol.
Officer acres -
cers EM (man-days) (cu. ft.)
0 S0 3.8 573 670 4,515
Construction Initial Outfitting Cost Pacing Facility
Cost (Supplies & Equipment) Basic Size
$13,244,844 $107,979 900 FB
MODEL PARAMETERS
Ripple Officers Enlisted Power
Factors 0 0 .637
Construction | Equipment Equipment Construction Land
Estimating Cost Cost Shipping Volume Time
elationship
Parameters | 14716.49 120.00 5.02 . 744 .00422

Pacing Facility Requirement Equation:

{(.084 FB/MT)-Xa-Fa+(.228 FB/MT)-((I-Fa)-Xa+Qa)]/2000 .

Data Sources Used: 1,4,5




Component Configuration
' ¥D Description Sogrce
t J4 Explosive Ordnance Disposal ABFC
L Mission:

: Provides personnel and equipment to render safe and dispose of unusable
! explosive ordnance.

Pacing Facility 143-20 Explosive Ordnance Disposal Building
: Other
k Principal
Facilities

BASIC SIZE COMPONENT

Personnel Construction Equipment
(La“d , i;ﬁ?f Time Shipping Vol.
Officers EM acres _
(man-days) (cu. ft.)
1.0 3.0 320 11 335 7,566
Construction Initial OQutfitting Cost Pacing Facility
Cost (Supplies & Equipment) Basic Size
$472,618 $195,635 960 SF
MODEL PARAMETERS
Ripple Officers Enlisted Power
Factors .00104 .00313 .0115
s Construction | Equipment Equipment Construction Land
Estimating Cost Cost | Shipping Volume Time
elationship
Parameters 492.31 203.79 7.881 . 349 .333

Pacing Facility Requirement Equation:

One 960 SF Facility per Base

Data Sources Used: 2,3,5,6
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c ent Configuration
omggn n Description Source
NA Family Support SRI
Mission:
Provides housing, schools, commissary, and child care services to families
on base.
Pacing Facility 711-20  Family Housing
Other 730-45 Dependent School
Principal 740-23  Commissary
Facilities 740-74  Child Care Center
BASIC SIZE COMPONENT {
Personnel Construction Equipment '
(Laﬂd ) i;;ir Time Shipping Vol.
Officer EM acres _
cers (man-days) (cu. ft.)
3.0 25.0 107 11255 287,297 172,152 ]
Construction Initial Outfitting Cost Pacing Facility
Cost (Supplies & Equipment) Basic Size
$161,156,507 $344,886 2,222,111 SF ;
MODEL PARAMETERS |
Ripple Officers Enlisted Power
Factors .00000135 .0000113 .00507 i
Construction Equipment Equipment Construction Land
LR Estimating Cost Cost Shipping Volume Time J
elationship
Parameters | ;) s, .155 .0775 .129 .0000482 4
Pacing Facility Requirement Equation:
(1333 SF/man)'SSEO-OB+Pme»EB) ?
Data Sources Used: 4,5,8,9 '
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| Configuration

3 Comggnent Description °“30§§Ce

3

1 NB Enlisted Personnel Support SRI1
Mission:

% Provides living quarters, messing, and uniform shop facilities for bachelor
enlisted personnel on base.

Pacing Facility 721-11 Bachelor Enlisted Quarters
1 Other 722-10 Enlisted Dining Facility (Detached)
Principal 730-13  Issue/Retail Clothing and Uniform Center
Facilities

BASIC SIZE COMPONENT

Personnel Construction Equipment
(Land , iﬁ;;f Time Shipping Vol. :
0 acres - 3
fficers EM (man-days) (cu. ft.)
0 238.0 16.9 2090 45,606 223,023 3 ‘
Construction Initial Outfitting Cost Pacing Facility 5
Cost (Supplies & Equipment) Basic Size
$40,757,032 $1,254,802 356,619 SF
MODEL PARAMETERS
Ripple Officers Enlisted Power
Factor
actors 0 .000667 .00586
Construction | Equipment Equipment Construction Land
Estimating Cost 1 Cost Shipping Volume Time
elationship -
Parameters 114.29 3.519 .625 .128 0000474

Pacing Facility Requirement Equation:

(118 SF/man)-[(I-Pme)-EB+EL+gES]

Data Sources Uged: 2,4,5,6,8




g

c ti
Comggnent Description ongéﬁgzz on
NC Officer Personnel Support SRI
Mission:

Provides living quarters for bachelor officers on the base (without messing b
facilities).

Pacing Facility 724-00 Bachelor Officers' Quarters :

Other
Principal
Facilities

BASIC SIZE COMPONENT

Personnel Construction Equipment
Land Power Time Shipping Vol.
Officers EM (acres) (KW) (man-days) ’
(cu. ft.)
0 15.0 4.9 612 13,360 14,022
Construction Initial Outfitting Cost Pacing Facility
Cost (Supplies & Equipment) Basic Size
$12,121,658 $103,421 111,340 SF
MODEL PARAMETERS !
Ripple Officers Enlisted Power
Factors 0 .000135 .0055
Construction | Equipment Equipment Construction Land
k{Estimating Cost Cost Shipping Volume Time
elationship
Parameters 108.87 .929 .126 .120 .000044

Pacing Facility Requirement Equation:

(586 SF/man)-[(1-pmo)-oB+0L+gOS]

Data Sources Used: 2,4,5,8
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Component Configuration
D Description Source
ND Personal Services (all personnel) SRI
' Mission:

Provides bakery, banking, family services, filling station, and parking
facilities for all base personnel.

SO

Pacing Facility 740-30 Exchange Service and Auto Repair Station
Other 730-30  Bakery
Principal 740-18 Bank
Facilities 740-25  Personal Family Services Center

740-86  Exchange Installation Warehouse
852-10 Parking Areas

BASIC SIZE COMPONENT

Personnel 4 Construction Equipment
oeit (L:“: , i;;;f Time Shipping Vol.
cers EM acres _
(man-days) (cu. ft.)
0 9.0 18 154 3129 9518
Construction Initial Outfitting Cost Pacing Facility 7
Cost (Supplies & Equipment) Basic Size
$4,752,634 $78,144 4880 SF
MODEL PARAMETERS
Ripple Officers Enlisted Power
Factors 0 .001844 .0316 .
Estimating Construction | Equipment Equipment Construction Land
elationship Cost Cost Shipping Volume Time :
| Parameters 900.13 16.01 1.950 .641 .00369
b

; Pacing Facility Requirement Equation: |

900 SF+(0.522 SF/man)-(MB+ML+gMS)

Data Sources Used: 4,5,6,7,8
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£ :
Comggnent Description Cons§§:§:t1on
NE Recreational Facilities (all personnel) SRI
Mission:
Provides sports, hobby, theater, and library facilities for all base
personnel.
Pacing Facility 740-37  Special Services Issue and Office
Other 740-36  Hobby Shop (Arts and Crafts)
Principal 740-38 Hobby Shop (Automotive)
Facilities 740-40 Bowling Alley
740-43  Gymnasium
740-55  Youth Center
740-56  Theater
740-76  Library
750-20 Playing Fields
750-30 Outdoor Swimming Pool
750-40 Golf Course
BASIC SIZE COMPONENT
Personnel Construction Equipment
(La“d , ig‘;-f Time Shipping Vol.
Officer acres _
s EM (man-days) (cu. ft.)
1.0 7.0 33.8 760 13,040 46,872
Construction Initial Outfitting Cost Pacing Facility
Cost (Supplies & Equipment) Basic Size
$14,653,670 $226,071 5263 SF
MODEL PARAMETERS
Ripple Officers Enlisted Power
Factors .00019 .00133 144
Construction | Equipment Equipment Construction Land
Estimating Cost Cost Shipping Volume Time
elationship
Parameters 2746 .28 42,95 8.906 2.478 .00642

Pacing Facility Requirement Equation:

1000 SF+(0.631 SF/man)-(.1C+MB+ML+gMS)

Data Sources Used: 4,5,6,8
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Component Configuration
0 Description Source
N10B Military Training and Education SRI
Mission:

Provides instruction classrooms, small arms firing range, drill field, and
educational/training counseling services to base military personnel.

Pacing Facility 171-20 Applied Instruction Building
Other 179-40 Small Arms Range-Outdoor
Principal 179-60 Parade and Drill Field
Facilities 740-88  Educational Services Office

BASIC SIZE COMPONENT

Personnel Construction Equipment
ofie . (22?25) i&;if Time Shipping Vol.
cers -
(man-days) (cu. ft.)
4.0 12.0 42.8 301 4,820 12,265
Construction Initial Outfitting Cost Pacing Facility
Cost (Supplies & Equipment) Basic Size
$5,260,890 595,286 32,850 SF
MODEL PARAMETERS
Ripple Officers Enlisted Power
Factors .000122 .000365 ,00916
Estimating Construction | Equipment Equipment Construction Land
Felationship Cost Cost Shipping Volume Time
Parameters 160.15 2.901 .373 .147 .00130

Pacing Facility Requirement Equation:

(7.5 SF/man)-(EB+EL+gEs)

Data Sources Used: 4,5,6,8
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Component Configuration
D Description Source
N14 Chapel ABFC
Mission:

Provides religious worship and counseling services to all base personnel.

Pacing Facility 740-10  Chapel

Other
Principal
Facilities

BASIC SIZE COMPONENT

Personnel Construction Equipment
- (Land , i;;?f Time Shipping Vol.
Officer EM acres _
s (man-days) (cu. fr.)
3.0 3.0 0.9 6 480 2834
Construction Initial Outfitting Cost Pacing Facility
Cost (Supplies & Equipment) Basic Size
$720,993 $23,389 4000 SF
MODEL PARAMETERS
; Ripple Officers Enlisted Power
Factors .00075 .00075 .0015
Construction | Equipment Equipment Construction Land
Estimating Cost 1 Cgst Shipping Volume Time
helationship
Parameters 180.25 5.847 .709 .12 .000225

Pacing Facility Requirement Equation:

2450 SF+(1.426 SF/man)'(C+MB+ML+gMS)

. Data Sources Used: 2,3,4,5,6,8
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Component Configuration
;D Description Soﬁrce
N16 Officers' Recreation ABFC

Mission:

Provides social recreation and messing facilities for officers on the base
and their dependents.
Pacing Facility 740-60 Commissioned Officers' Mess (Open)
Other
Principal
Facilities
BASIC SIZE COMPONENT
Personnel Construction Equipment
OEFL (Land ) ig;?r Time Shipping Vol.
cers EM acres _
(man-days) (cu. ft.)
2.0 20.0 2.4 84 1920 19,909
Construction Initial Outfitting Cost Pacing Facility
Cost (Supplies & Equipment) Basic Size
$2,741,863 $94,676 16,000 SF
MODEL PARAMETERS
Ripple Officers Enlisted Power
Factors .000125 .00125 .00525
Construction Equipment Equipment Construction Land

Estimating Cost Cost Shipping Volume Time

elationship

Parameters 171.37 5.917 1.244 .12 .00015

Pacing Facility Requirement Equation:

8000 SF+(7.382 SF/man)-[(1+.5Pm°)-OB+OL+gOS)

Data Sources

Used:

2,3,4,5,8

159




c o t Configuration
ongnen Description Source
N17 Enlisted Recreation ABFC
Mission:
Provides social recreation for enlisted men on the base, and their dependents.
, 740-63  Enlisted Mens' Club
Pacing Facility 740-66  Petty Officers' Mess (Open)
Other
Principal
Facilities
BASIC SIZE COMPONENT
Personnel Construction Equipment
(Land ; igxir Time Shipping Vol.
Officer EM acres -
s E (man-days) (cu. fr.)
3.0 37.0 104 82 1436 13,191
Construction Initial Outfitting Cost Pacing Facility
Cost (Supplies & Equipment) Basic Size
$1,576,172 $46,212 16,736 SF
MODEL PARAMETERS
Ripple Officers Enlisted Power
A Factors .000179 .00221 .0049
t
| Construction Equipment Equipment Construction Land
[ #zEstimating Cost Cost Shipping Volume Time
‘ elationship
' Parameters 94.18 2.76 .788 .0858 .00621
Pacing Facility Requirement Equation:
12000 SF+(4.636 SF/man)(EB+EL+gES)
i Data Sources Used: 2,3,4,5
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Component Configuration
ED Description Source
P5 Public Works Unit ABFC/SRI
Mission:

Provides technically trained personnel and equipment required for the
maintenance and operation of public works and utilities on the base.

Pacing Facility 219-10  Public Works Shop
Other 214-20 Equipment Maintenance Shop
Principal 214-55 Vehicle Wash Platform
Facilities 219-25A Public Works Shops Store
610-10 Administrative Office
BASIC SIZE COMPONENT
Personnel Construction Equipment
Land Power Time Shipping Vol.
Wtricers EM (acres) (KW) (man-days) ’
(cu. ft.)
U 270.0 13 466 2968 198,923
construction Initial Outfitting Cost Pacing Facility
Cost (Supplies & Equipment) Basic Size
$1,701,993 $5,099,817 8000 SF
MODEL PARAMETERS
Ripple Officers Enlisted Power
Factors .000875 .0338 .0583
Construction | Equipment Equipment Construction Land
Estimating Cost Cost Shipping Volume Time
elationship
Parameters | 313,70 637.48 24.865 .371 .00163

(2.5 SF/man)-(MB+ML+gMS)

Pacing Facility Requirement Equation:

Data Sources

Used: 19213:415’6
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Configuratio
Comggnent Description ons°S¥c2 n
P5A Automotive Maintenance ABFC
Mission:

Provides personnel, tools, and equipment for organizational and field maintenance
of Navy-owned automotive, and weight handling equipment (excludes materials
handling and construction equipment).

Pacing Facility 214-20 Automotive Vehicle Maintenance Shop
Other 123-10  Fuel Dispensing Station
Principal 214-55 Vehicle Wash Platform
Facilities 441-10 Office/Storage/Outfitting Building
BASIC SIZE COMPONENT
Personnel Construction Equipment
(Laﬂd , i;;;f Time Shipping Vol.
Offi E acres _
cers M (man-days) (cu. ft.)
1.0 40.0 6.2 224 2586 21,803
Construction Initial OQutfitting Cost Pacing Facility
Cost (Supplies & Equipment) Basic Size
$1,492 447 $598,563 16,000 SF
MODEL PARAMETERS
Ripple Officers Enlisted Power
Factors .0000625 .0025 .014
Construction | Equipment Equipment Construction Land
Estimating Cost Cost Shipping Volume Time
ﬁelationship
Parameters 93.28 37.41 1.363 .162 .000388

Pacing Facility Requirement Equation:

2900 SF+(1.871 sp/man)-(MB+ML)

Data Sources Used:

2,

3,4,5,6
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Configuration
Comggnent Description Source
P12A Fire Protection-Structural and 0il ABFC
Mission:

Provides the capability for fighting structural, brush, and grass fires, as
well as fires at the fuel tank farms on the base.

Pacing Facility 730-10 Fire Station
Other 730-11 Fire Hose Drying Structure
Principal
Facilities
BASIC SIZE COMPONENT
Personnel Construction Equipment
(Land ; i;;;r Time Shipping Vol.
0 acres -
fficers EM (man-days) (cu. ft.)
0 40.0 0.4 32 512 9,815
Construction Initial Outfitting Cost Pacing Facility
Cost (Supplies & Equipment) Basic Size
$291,525 $219,074 4600 SF
MODEL PARAMETERS
Ripple Officers Enlisted Power
Factors 0 .0087 .00696
Construction | Equipment Equipment Construction Land
L{Estimating Cost Cost Shipping Volume Time
elationship
Parameters 63.38 47.62 2,134 .111 .000087

(0.613 SF/man)- (C+MB+M.L+gMS)

Pacing Facility Requirement Equation:

Data Sources Used:

2,3,4,5,6




Component Configuration
gD Description Source
P15 Base Power Plant ABFC
Mission:

Provides generator station, transmission lines, and transformer stations
to supply electrical power to all base activities.

Pacing Facility 811-00 Electric Power Plant
Other 812-12 Transformer Station
Principal 812-30 Electrical Distribution System
Facilities
BASIC SIZE COMPONENT
Personnel Construction Equipment
(La"d ) IE;Z*)EI' Time Shipping Vol.
Office acres -
cers EM (man-days) (cu. ft.)
0 9.0 1 0 431 9,146
Construction Initial Qutfitting Cost Pacing Facility
Cost (Supplies & Equipment) Basic Size
$1,725,000 $55,465 3000 KW
MODEL PARAMETERS
Ripple Officers” Enlisted Power
Factors 0 9.0 0
Construction Equipment Equipment Construction Land
Estimating Cost d Cost Shipping Volume Time
elationship
Parameters 575 18.49 3,049 144 .000333
Pacing Facility Requirement Equation: comp
Z (R,*R )
i Tpi
i=1 P
Data Sources Used: 2,3,4,6,10

*
For the Electric Power Plant, a basic complement of nine enlisted men is

assumed.

Other required personnel are furnished by other base components.

In the model, these parameters are constants and not ripple factors.
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Provides sewage and waste treatment,
fill disposal for base waste,

Component Configuration
gD Description Source
P16 Waste Management SRI
Mission:

outfall sewage disposal, and sanitary cut-

- ihAvets il oo

Pacing Facility 831-10 Combination Sewage and Industrial Waste Treatment Plant
Other 831-20 Outfall Sewer Line
Principal 833-15 Sanitary Cut-fill Disposal Area
Facilities
BASIC SIZE COMPONENT
Personnel Construction Equipment
ot (La“d ) izzsf Time Shipping Vol.
Officers EM acres -
(man-days) (cu. ft.)
o] 24,0 36.6 174 1782 25,279
Construction Initial Outfitting Cost Pacing Facility
Cost (Supplies & Equipment) Basic Size
$4,767,972 $251,920 872 KG
MODEL PARAMETERS
Ripple Officers Enlisted Power
Factors 0 .0275 .2
Construction | Equipment Equipment Construction Land
LR Estimating Cost Cost Shipping Volume Time
elatfonship
Parameters 5467.86 288.9 28.99 2,044 .042

Pacing Facility Requirement Equation:

(0.1 KG/man)'(C+MB+ML+8MS)

Data Sources Used:

5,6,7,8,11
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Component Configuration
ED Description Source
P18 Water System SRI
Mission:
Provides water wells, water treatment and water distribution services for the
base.
Pacing Facility 841-09 Water Treatment Facility
Other 841-20 Supply Mains and Pumping Facilities
Principal 841-50 Water Wells
Facilities
BASIC SIZE COMPONENT ‘
Personnel Construction Equipment
et (La“d , I(’;;‘)’-r Time Shipping Vol.
icers EM acres _
(man-days) (cu. ft.)
0 5.0 25 174 758 0 4
Construction Initial Outfitting Cost Pacing Facility
Cost (Supplies & Equipment) Basic Size
$1,696,763 0 872 KG
MODEL PARAMETERS i
Ripple Officers Enlisted Power
Factors 0 .00573 .2
1
Construction | Equipment Equipment Construction Land
Estimating Cost Cost Shipping Volume Time ?
Relationship
Parameters 1945.83 0 0 .869 .0287
Pacing Facility Requirement Equation: b
(0.1 KG/man)'(C-I-MB+ML+gMS)
Data Sources Used: 1,5,7,8,11 : g
$
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11.
12.

13.

DATA SOURCES

"Advanced Base Logistics Envelope; A Base-Development Planning Model,"
Jay Mandelbaum and Eric L. Jorgensen, Jr., Naval Ship Research and

Development Center, Bethesda, Maryland, November 1974, in five volumes.

"Table of Advanced Base Functional Components, With Abridged Initial
Outfitting Lists," OPNAV 41P3A, January 1978.

"Facilities Planning Guide," Volume 2, NAVFAC P-437, February 1979.

"Facility Planning Factor Criteria for Navy and Marine Corps Shore
Installations," NAVFAC P-80, August 1974.

Draft copy NAVFAC P-438, Construction Cost Data (computer printout),
January 20, 1979, in two volumes.

"Army Force Planning Cost Handbook," Directorate of Cost Analysis,
Office of the Comptroller of the Army, July 1973.

"“Building Construction Cost Data, 1979," 37th Annual Edition,
Robert Snow Means Company, Inc., Duxbury, Massachusetts, 1978.

Private communication with Wheatley Assocliates, contractors,
Palo Alto, California.

DoD Military Construction Cost Review Guide for FY78 and FY79,
NAVFACENGCOM.

"A Feasibility Study of Windpower for the New England Area,'" Final
Report, SRI International, October 1979.

U.S. Budget, FY 1980.

"Regional Master Plan, Naval Complex, Adak, Alaska," Western
Division, Naval Facilities Engineering Command, San Bruno, California
(undated).

"petailed Inventory of Naval Shore Facilities: MARCORPS Supply
Center, Barstow, California,"” 30 June 1973.
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ABCOMO COMPUTER PROGRAM LISTING
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Appendix B

ABCOMO COMPUTER PROGRAM LISTING

This appendix presents a complete listing of the ABCOMO computer
program. The program is written in the FORTRAN Extended language
(version 3.0) for the CONTROL DATA 6400 computer. The listing presents

first the program execution routine PROGRAM MAIN. The applicable sub~

routines are then listed in alphabetical order.
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