BRTRC ——

Technology T

Research
Corporatior:

FINAL REPORT
BEST TECHNICAL
APPROACH ANALYSIS
(BTA)
~ FOR
FORCE PROVIDER
WASTEWATER

MANAGEM

This documen; has peen approved

for public 12lagea .
diztribution is &M;zngidﬂ' o

"]x'/'-‘

7JULY 1994

-

Prepared tor US Army Belvoir Qosemh
Develeopment and Engineering Center under contrac
number DAAKTC-92-1>-0003, DO 0035.

R
ﬁu‘h I*Ht and Tu,,} 1 1



FINAL REPORT
BEST TECHNICAL

APPROACH ANALYSIS

(BTA)
FOR
FORCE PROVIDER
WASTEWATER
MANAGEMENT -

7 JULY 1994

Prepared for US Army Belvoir Research,
Development and Engineering Center under contract
number DAAK?70-92-D-0003, DO 0036.

Accesion For

DTIC TAB
Unannounced
Justification ——

\
NTIS CRA&I Y

o

O

By
Distribution

Availability Codes

. Avail and/or
Dist Special

Al

Distribution A. Distribution Unlimited. Scientific and Technical Reports. Other requests for
this document shall be referred to the USA Tank-Automotive Conimand, Mobility Technology

Center - Belvoir, AMSTA-RBWE, Fort Belvoir, VA 22060-5818.



TABLE OF CONTENTS

INTRODUCTION . . .. i e i et et e e et i, 0-1
0.1 BACKGROUND . ...........iiiiiiiinnnn.n. 0-1
0.2 FORMAT . ... .. i et e e i i 0-1
0.3 - GENERAL TECHNICAL APPROACH ................ 0-2
04 NATUREOFTHISREVISION ... .................. 0-2
0.5 SUMMARY: SECTION 4ISSUMMARY ............... 0-2
SECTION 1: THE ACQUISITIONISSUE . . . . .. .. ... it i i i e 11
1.1 NEED ... .. e e e e 1-1
1.2 THREAT . .. .. i i it e i 1-2
1.3 ENVIRONMENT .. ... ... . i ii 1-2
1.4 CONSTRAINTS . .. ... . i i i 1-3
1.5 OPERATIONAL CONCEPT ........ ... i 14
SECTION 2: ALTERNATIVES . .. .. . . . . i i i e, 2-1
2.1 PERFORMANCE OBJECTIVES .................... 2-1
2.2 DESCRIPTION OF ALTERNATIVES ................. 24
SECTION 3: ANALYSIS OF ALTERNATIVES ... .. .. ... ... . ... 3-1
3.1 MODELS . ... . e 3-1
3.2 OPERATIONAL REQUIREMENT ANALYSIS ........... 32
3.3 COSTS .. e 3-12
34 TRADE-OFF ANALYSIS . .............. ... .. .... 3-22
35 DECISIONCRITERIA . .............. ... .. . 343
SECTION 4: SUMMARY OF RESULTS .. ... ... ... . ... ... . . ... ... 4-1
4.1 THE ACQUISITIONISSUE ......... ... .. .. 4-1
42 ALTERNATIVES . .. ... . i 4-1
4.3 ANALYSIS AND COMPARISON OF ALTERNATIVES .. ... 4-2
44 DECISIONCRITERIA ............ .. ... ... . .... 4-9
4.5 RECOMMENDATIONS . ... ... ... ................. 4-9
i




— ]

APPENDIX A:

APPENDIX B:

APPENDIX C:

APPENDIX D:

APPENDIX E:

APPENDIX F:

APPENDIX G:

OPERATIONAL REQUIREMENTS DOCUMENT FOR FORCE
PROVIDER APPROVED 23 JUNE 1993 ............... A-1

DRAFT MISSION NEEDS SUMMARY FOR MOBILE
WASTEWATER TREATMENT PLANT ............... B-1

HIERARCHY WEIGHTING ............ ... C-1

DECISION COST ESTIMATE FOR COLLECT AND HAUL AWAY
APPROACH . ... ... . . . . i it i D-1

DECISION COST ESTIMATE FOR PACKAGED WASTEWATER
TREATMENT PLANT APPROACH  ................. E-1

DECISION COST ESTIMATE FCR OXIDATION POND OR
LAGOON APPROACH . ... .. ... . e F-1

SENSITIVITY GRAPHS . . ... ... . ... i, G-1

it




g
Fana

INTRODUCTION

0.1 BACKGROUND

The US Army Quartermaster Center and School (USAQMC&S) has a requirement for
a Best Technical Approach (BTA) Analysis to determine the most effective and cost efficient
approach to meet the stated requirement for a Wastewater Management System for the Force
Provider package. Data and information from this BTA is intended to support the development
of the Cost and Operational Effectiveness Analysis (COEA).

This BTA is based on the Operational Requirements Document (ORD) for the Force
Provider, which was approved on 23 June 1993, and the April 1994 draft of the Mission Needs
Statement for the Mcbile Wastewater Treatment Plant. The acquisition category (ACAT) for
the Wastewater Treatment System has not yet been determined. However, it is anticipated to
be ACAT IV, based on the expected value of the program in terms of procurement and R & D.

The purpose of this BTA is to assist the combat developer in the preparation of the
COEA and provide decision makers at the Milestone Decision Review (MDR) with sufficient
information and analysis to enable them to:

(1)  Determine the Force Provider Wastewater Treatment System Approaches which
offer the highest potential of meeting the stated operational requirement;

(2)  Select the best acquisition strategy; and

3) Determine whether continuation of the Force Provider Wastewater Treatment
System program is justified.

BRTRC Technology Research Corporation was commissioned to provide the required
BTA analysis under their existing operations research/systems analysis (ORSA) support contract
with the US Army Belvoir Research, Development and Engineering Center (BRDEC), contract
number DAAK70-92-D-0003, DO 0036. This BTA constitutes Deliverable 0004 of that
Delivery Order. '

0.2 FORMAT
No specified format has been established for a Best Technical Approach analysis. This
BTA follows the format prescribed for a Cost and Operational Effectiveness Analysis (COEA)

by Department of Defense Manual DoD 5000.2-M, Defense Acquisition Management
Documentation and Reports, dated February 1991, Part 8, Atachment 1.
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0.3 GENERAL TECHNICAL APPROACH

The general technical approach utilized during the preparation of this BTA is in
accordance with the study process outlined in the Training and Doctrine Command (TRADOC)
Pamphlet 11-8 (Draft). In particular the BTA utilizes the concept of Decision Cost developed
in that TRADOC publication. The BTA was also conducted in accordance with the guidance
set forth in the DoD 5000 series Directives and Instructions; relevant Army Regulations and
AAE, Department of the Armmy (DA), TRADOC, and Army Materiel Command (AMC)
memoranda and guidance in effect on or before the information cutoff date for this study (15
May 1994). The BTA includes information derived from other current program management
documents that apply to Force Provider and to the Force Provider Wastewater Treatment System
and references those documents.

0.4 NATURE OF THIS REVISION

A Draft BTA was produced on 10 June 1994. A meeting of representatives from Force
Provider, US Army Quartermaster Center & School, and Mobility Technology Center - Belvoir
to discuss this draft was held at BRTRC on 20 June 1994. This Final Report incorporates
changes approved at that meeting as well as individual changes requested by Force Provider and
by Mobility Technology Center - Belvoir.

0.5 SUMMARY

Since this BTA follows the DOD format for a COEA, Section 4 presents a summary of
the results and is intended as an Executive Summary of this report. The Recommendations are

on page 4-9.
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SECTION 1

THE ACQUISITION ISSUE

1.1 NEED

1.1.1 General

The Army needs a sound wastewater management plan for the Force Provider
package. Developing and executing such a plan will contribute to controlling the potential health
threat posed by waste-borne diseases in the field and will also satisfy environmental regulations
and concerns, as directed in Defense Planning Guidance.

1.1.2 Background

The need for the Force Provider resulted from support deficiencies identified
during Operation Desert Storm (ODS). The Chief of Staff, Army stated that quality of life is
a crucial element in improving overall combat readiness and that the Army could have done
better during ODS in providing living and working conditions for soldiers. (Reference Mission
Need Statement Summary, Operational Requirements Document (ORD) for Force Provider
approved 23 June 1993, Section l.c.)

The Force Provider package is a tent-based facility developed to give the front-line
soldier a brief respite from the rigors of field operations in a combat theater. Specifically it is
designed to provide each soldier with three hot meals a day, laundered clothing, environmentally
controlled shelters, showers, modern latrines, and morale, welfare, and recreation facilities.
Conceptually, Force Provider is similar to the US Air Force "Harvest” family of systems.

Force Provider will be air transportable, containerized, and modular in order to
enhance its deployability, transportability, and flexibility. Each Force Provider package will
contain all material necessary to provide food, billeting, and hygiene to 3,300 soldiers per
rotation. It will be composed of six 550-soldier modules, with each module capable of
independent operations. The separate modules of Force Provider are designed primarily for use
in the division support area to provide rest and recuperation for forward deployed units.
However, the modules may also be deployed along MSR’s to provide convoy support and at
aerial or sea Ports of Debarkation to facilitate force reception. In addition to these support
missions in a theater of operations, Force Provider is also intended to support disaster relief and
humanitarian missions. (Reference Operational Requirements Document (CRD) for Force
Provider approved 23 June 1993, Section 1.a.)

In providing support in all these situations, Force Provider produces considerable
volumes of wastewater from the showers, laundries, kitchen, and latrines. At present the
preferred and most cost effective solution for handling this wastewater is through host nation
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support. Typically, the wastewater is introduced directly into local sewage systems or collected
and hauled away by local contractors. When host nation support is not available, field expedient
methods such as seepage pits are used. However, these methods are no longer considered
adequate with respect to human health and the environment and are no longer allowed in the US
and in certain foreign countries. In addition, Force Provider may also be used at remote sites
and in less developed countries where local support does not exist and in disaster areas where
wastewater treatment systems are damaged or overloaded. Consequently the Force Provider
Combat Developer, the US Aimy Quartermaster Center and School (USAQMC&S), has
identified a requirement for treating the wastewater generated by the Force Provider System to
an environmentally safe level for local discharge. The purpose of this Best Technical Approach
(BTA) is to identify the best wastewater management plan or treatment method to meet the

Combat Developer’s requirements.

1.1.3 Terminology

This BTA examines several wastewater management options for dealing with the
wastewater produced by Force Provider. Some, but not all, of these options involve equipment
to treat the wastewater. A set of equipment designed to manage the Force Provider wastewater
by treating it to an environmentally safe level for local discharge will be referred to in this
report as the Force Provider Wastewater Treatment System (FPWWTX).

1.2 THREAT

Force Provider wastewater management or the Force Provider Wastewater Treatment
System (FPWWTX) will not counter a threat capabiiity directly. Instead, they are designed to
improve combat effectiveness by reducing the exposure of the soldier to waste-borne diseases.
It will also improve the quality of life of the soldier in the field and hence improve morale and
combat effectiveness.

The Force Provider Wastewater Treatment System and its associated personnel are
vulnerabie to the entire spectrum of threat destruction and disruption capabilities at all levels of
conflict across the operational continuum, from low through high intensity conflict. It is
possible, though not very likely, that the system will be attacked as a target of opportunity.
More likely, however, is collateral damage to the system as a result of an attack on a nearby
target in the division and corps area. Destructive capabilities such as direct and indirect artillery
or rocket fire, small arms f.re. aerial delivered munitions, and sabotage can harm the system and
its associated personnel. This capability also will be susceptible to chemical or biological
contamination. Thus NBC operations and weapons effects may render the system temporarily
unusable or may destroy it. (Reference Operational Requirements Document (ORD) for Force
Provider approved 23 June 1993, Section 2 and Draft Mission Needs Statement for Mobile
Wastewater Treatment Plant, Section 2.b.)

1-2
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1.3 ENVIRONMENT

Force Provider wastewater management and the Force Provider Wastewater Treatment
System (FPWWTX) will be used in a variety of operating environments consistent with Army
doctrine and missions.

With regard to location in the theater of operations, the Force Provider system is
designed primarily for use in the division and corps support areas to provide rest and
recuperation for forward deployed units. As indicated above, however, it may also be deployed
in rear areas, such as along MSR’s and at Ports of Debarkation. In addition to these military
support missions in a theater of operations, Force Provider is also intended to support disaster
relief and humanitarian missions.

Force Provider will require support from available engineer units for site preparation,
set up, and recovery. Supply and maintenance support and transportation above the
organizational level, as well as other required combat support (CS) and combat service support
(CSS) functions, will be provided by CSS units assigned or attached to the supporting Area
Support Group (ASG) or Corps Support Group (CSG). Water supply and treatment support will
be provided by the doctrinal water support structure. The Force Provider medical facility (aid
station) will be operated by a medical unit assigned to the appropriate medical group or brigade
and will provide all medical equipment and supplies necessary. Retail supplies and merchandise
will be provided by the Army and Air Force Exchange Service.

With regard to climate, the Force Provider Wastewater Treatment System (FPWWTX)
will be capable of being operated, transported, and stored in basic and hot climatic
environments, as defined by AR 70-38, without additional protection such as shelters.
(Reference ORD for the Force Provider approved 23 June 1993, Section 1.b.)

1.4 CONSTRAINTS

Force Provider wastewater management and the Force Provider Wastewater Treatment
System must comply with industry and government safety and health hazard standards and must
not present any uncontrolled or health hazards throughout the life cycle of the system. The
system must permit cleaning, disinfection, and inspection of coniponents. It must be capable
of purifying "black water” from latrines and aid stations as well as "gray water" from laundry,
shower, and kitchen facilities. The sludge produced by the system should be minimized.

The ORD for the Force Provider requires that the system be "equipped with or supported
by a proper, environmentally sound waste storage, disposal, filtration, and/or treatment method.”
These terms are rot defined, but for the purposes of this analysis it is assumed that the effluent
from the system must meet the U. S. Environmental Protection Agency standards for secondary
wastewater treatment. These effluent standards can be summarized as follows:
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] The mean value of the 5-da;y biochemical oxygen demand (BOD) and suspended
solids must not exceed 30 mg per liter.

° Removal efficiency must be greater than 85%.

L] Fecal coliform average must not exceed 200 per 100 ml for a 30-day period or
400 per 100 mg for a 7-day period.

L] The pH must be between 6.0 and 9.0.

Some individual states have higher effluent standards, but the Force Provider is designed
primarily for use in overseas Theaters of Operations. It should be noted that deployments . the
US - in disaster relief operations, for example - may require higher levels of treatment or
waivers. (Reference GRD ior the Force Provider approved 23 June 1993, Section 4.a.)

If a packaged treatment plant is recommended for Force Provider, the dimensions of each
module should not exceed 8 x 8 x 20 feet. (The plant may be composed of several modules.)
Each module should be ground transportable by vehicles organic to US Army units and air
transportable in C-130 and larger aircraft.

The Force Provider Wastewater Treatment System will require aa increase in manpower,
but the required skills may be incorporated into an existing MOS. The system will be supported
by the standard Army logistics system and maintained in accordance with the Army’s standard
four-level maintenance system to the maximum extent possible. Individual and unit training will
be required for operator and maintenance personnel. Only standard tools will be used -- no
special tools will be required to support the system. (Reference ORD for the Force Provider
approved 23 June 1993, Section 4.b.)

1.5 OPERATIONAL CONCEPT

Force Provider is a system that will provide quality of life/R&R support for a force of
3,300 personnel. It consists of six 550-soldier modules, with each module capable of
independent operations. The Force Provider will be assigned to a Theater Army Area Command
(TAACOM) or Corps Support Command (COSCOM), with further attachment to an Area
Support Group (ASG), Corps Support Group (CSG), Supply and Services Batialion, or other
appropriate headquarters. A Force Provider Type B unit, augmented with military or civilian
personnel, will be the primary operator of the system.

Elements of the 550-soldier module of the Force Provider could be employed as far
forward as the division support area (DSA), depending on mission, enemy, troops, terrain, and
time (METT-T). The full 3,300-soldiec Force Provider -- all six modules -- will be employed
as far forward as the corps area.
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The Force Provider will be supported by the standard Army logistics system (supply and
maintenance) to the maximum extent possible. Exceptions to this requirement will be addressed
on a case-by-case basis. It is desirable that the Force Provider and ail of its subsystems,
including the Wastewater Treatment Subsystem, be repairable at organizational (ORG), direct
support (DS), and general support (GS) levels of maintenance. The system may require new
military occupational specialties (MOS) or additional skill identifiers (ASI); for example,
wastewater treatment specialist. (Reference ORD for the Force Provider approved 23 June
1993, Section 1.b.)
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SECTION 2

ALTERNATIVES

2.1 PERFORMANCE OBJECTIVES

The Operational Requirements Document (ORD) for the Force Provider System (FP)
states, "Some requirements of the FP, such as waste disposal and wastewater
reutilization/disposal may not be available initially with current technology. A concurrent pre-
planned product improvement (P3I) program will be initiated to allow for modernized equipment
and upgrades to the FP as the technology becomes available.” The ORD therefore does not
specify all of the operational requirements necessary for procuring a wastewater treatment
system. There are a number of general FP system requirements in the ORD, however, which
do bear directly on performance objectives for P31 wastewater treatment system. The following
performance objectives stem from the ORD:

2.1.1 "Nastewater Treatment Capacity

Each FP system consists of six 550 soldier modules. The supported force is
therefore 3300 soldiers per FP system. The wastewater system must be able to support each
module separately. In addition to latrine wastewater, wastewater will be generated by the
requirements that each FP soldier be provided one shower per day, 15 pounds of laundry service
for each three day period, and three prepared meals per day. The 24 hour wastewater production
rate range is between 25,000 and 40,00G gallons per day per 550 soldier module. Paragraph
3.3.2.1.2 provides the rationale for choosing 26,400 gallons per day, which is based on the FP
estimate of 48 gallons of wastewater per person per day.

2.1.2 Effluent Quality

The ORD states that: "Wastewater that cannot be treated will be disposed of
through an environmentally safe method.” It further states with regard to latrines that the
latrine capability "must be equipped with or supported by a proper, environmentally sound,
waste storage, disposal, filtration, and/or treatment method.” As previously stated in paragraph
1.4, for the purposes of this analysis it is assumed that the effluent from the system must meet
the National Pollutant Discharge Elimination Systems (NPDES) standards for secondary
wastewater treatment; i.e., S-day BOD and suspended solids must not exceed 30 mg per liter,
removal efficiency must be greater than 85%, fecal coliform average must not exceed 200 per
100 ml for a 30-day period or 400 per 100 mg for a 7-day pericd, and the pH must between 6.0
and 9.0. Tt was also noted that this level of quality mignt not meet individual state standards.
Therefore, in U.S. disaster relief operations or in U.S. training situations, either higher effluent
standards or waivers would be required.

2-1
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2.1.3 Weight

No specific weight requirement was identified in the ORD. Discussions with the
project manager indicated an ISO container gross weight limitation of 13,000 pounds or 10,000
for TRICON will be necessary. See the following discussion of transportability.

2.1.4 Size

While no specific size requirement was identified, the ORD dc#s require that all
equipment fit in containers having external dimensions no greater than 8 feet wide, 8 feet high
and 20 feet long. Furthermore, the containers must be Organization for International
Standardization (ISO)-compatible and meet all ISO structural and handling requirements for
international shipping, including stacking requirements. See the following discussion of
transportability.

2.1.5 Power Consumption

No specific power consumption or power compatibility requirements were
identified. The ORD does state that FP must "be resource efficient in terms of manpower,
energy, fuel and water;...; and multifuel capable.” Multifuel capable was explained in the
Rationale Annex to mean use of the predominant battlefield fuels, JP-8 and DF2.

2.1.6 QOperational Environment

The wastewater system must be capable of operations in temperature, solar
radiation, and humidity conditions of hot and basic climate design types of Army Regulation 70-
38. If the FPWWTX is developed, it will be required to meet the full temperature/climatic
requirements of the ORD.

2.1.7 Maintainability and Logistical Supportability

The FP will be supported by the standard Army logistics system, both supply and
maintenance, to the maximum extent possible. Exceptions for P31 subsystems such as the
Wastewater Treatment System will be addressed on a case-by-case basis. For the basic FP,
additional skills to operate or maintain the subsystem should not be required beyond those
already taught to soldiers for their respective areas of responsibility. It is recognized, however,
that the wastewater ireatment system may require a new military occupational specialty
(MOS)(e.g., wastewater treatment specialist) or unique Additional Skill Identifiers (ASI) for
operators and mainrainers. It is desirable that the wastewater treatment system be repairable at
organizational, direct, and general support levels of maintenance. New system-specific test,
measurcment, and diagnosiic equipment (TMDE) is not desired for P31 systems to include the
wastewater treatment system. Exceptions will be made on a case by case basis.

2.1.8 Transpontability




The wastewater treatment system in its shipping configuration will be capable of
transport by highway, air, rail, and marine modes:

] Air transport will include C-130, C-141, C-5 and C-17 military aircraft.

° Marine transport will include the Lighter, Air Cushioned Vehicle-30
(LACV-30) and larger vesseis.

° Rail transport is required.

e Highway transport and limited cross country transport is required i)y
five ton truck and tractor, semi-trailer, Palletized Load System, self-

loading trailers, or mobilizer systems.

The Rationale Annex of the ORD further states that: "Strategic and tactical
mobility are critical design factors. The FP will be required to deploy to locaticns and situations
across the TO. It must be capable of meeting the same transportability requirements of
supported units. Flexibility in deployment ensures its capability to support conventional and
highly mobile forces conducting operations.”

2.1.8 NBC Operations

All P3I equipment for FP must meet the contamination survivability and
decontamination standards required in AR 70-71, TRADOC Regulation 71-14, and Department
of the Army approved nuclear, biological and chemical (NBC) contamination survivability
criteria for Army materiel. The Rationale Annex of the ORD states that: "All P31 components
should meet the contamination survivability criteria as those items are still to be developed or
may be currently under development and required to meet these standards.”

2.1.9 Manpower

The FP system to support 3300 personnel will be operated primarily by a cadre
unit, augmented with military/ civilian personnel. As discussed in paragraph 2.1.7 previously,
the wastewarer treatment system may require either creation of a new MOS or ASI for operators
and maintainers. The systems approach to training will be used to determnine the actual training
program for FP. It is desirable to minimize Army training cost, time, and associated resources.
Any civilian augmentation will require personnel with commensurate skills required for the
MOSs identified to operate and maintain the FP.

2.2  DESCRIPTION OF ALTERNATIVES
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2.2.1 Introduction

According to the Statement of Work, the preferred solution for Force Provider
wastewater disposal is the same as for all other Force Provider utilities; use available local
utilities. In the case of wastewater, the collection lines would be run to and connected directly
with the host nation or local sewer system. This solution is fastest and least expensive, but it
is not always available. Force Provider may be used at remote sites and in less developed
countries where such local support does not exist. In using Force Provider for the mission of
disaster assistance, there is great likelihood that the local wastewater treatment and sewer
systems may be inoperative or overloaded.

In the event direct discharge into an existing sewer system is not possible, there
are fundamentally three ways of managing the wastewater generated by the Force Provider
System. The untreated wastewater can be collected, hauled away, and disposed of elsewhere;
the untreated wastewater can be treated by a plant or by an oxidation pond to reduce its pollution
potential sufficiently to make its discharge into the ground or receiving waters environmentally
acceptable; or the Field Sanitation Approach can be taken with the untreated wastewater by ucing
burn out latrines, soakage pits or otherwise burying or disposing the wastewater near the FP.
Each of these alternatives will be discussed in this Section, then analyzed in Section 3 and
summarized in Section ¢. The trzatment alternative will be broken into two approaches --
Packaged Wastewater Treatment Systems and Oxidation Ponds/Sewage Lagoons. Each of the
approaches will be reviewed in general, then specifically discussed in terms of the performance -
objectives listed previously.

2.2.2 Collect and Haul Away
2.2.2.1 Discussion

If it is not possible to discharge wastewater directly into an existing
sewage collection and treatment system, hauling it away from Force Provider is then probably
the easiest way to treat the wastewater. Treatment responsibility is transferred elsewhere. The
Army’s only responsibility is to ensure the treatment is environmentally acceptable.

Collecting FP gray and black wastewater and hauling it away was
the initial recommendation tnade by the Force Provider Wastewater Collection and Treatment
System Working Group which met on 7 April 1993. A number of collection alternatives were
examined. The recommended graywater system for each 550 soldier module consisted of two
20,000 gallon POL pillow tanks located 1000 feet outside the perimeter of the camp.
Wastewater collection vehicles would collect the graywater from the storage bags for disposal.
If collection vehicles were not available, an additional 1000 feet of hose line would transport the
graywater to a field expedient disposal site. The blackwater collection system for each 550
soldier module consisted of two trailer mounted 600 gallon POL pods on trailers located adjacent
to each latrine. Army wastewater collection trucks would collect the wastewater and haul it to
an acceptable disposal site.
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Hauling away blackwater may be a viable option provided that a
suitable treatment facility is available within a reasonable haul distance. To some extent the ease
of transferring the problem to a contractor is offset by the potential for inappropriate disposal
of the black wastewater.

Hauling away graywater is possible, but the quartities of gray water
wiil be about 25,000 gallons per day for each 550 soldier module. The logistics involved in
moving so much wastewater by 1000 gallon, or even 5000 gallon trucks, are substantial. Again,
a suitable site must be available for disposal — the use of seepage pits or open dumping of this
quantity of water is not environmentally satisfactory.

2.2.2.2 Ability To Meet Performance Objectives

® Wastewater Treamment Capacity. Collect and Haul can meet the
capacity requirements. As previously discussed, however, it will take a substantial effort if all
the wastewater must be transported. The contractor who collected the wastewater during the
operational test at Fort Bragg, for example, used two 8,400 gallon tanker trucks and one 4,000
gallon vacuum truck to remove some 20,000 gallons per day of gray and biack water.

o Effluent Quality. This is not an issue for Collect and Haul since there
is no treatment being directly applied. There must be consideration, however, of the disposal
means being used at the final discharge site, since the Army could be considered responsible for
any environmental or health problem.

® Weight. Discussed with transportability.

o Size. This is not an issue for the collection tanks or bladders must be
transported. These can fit into ISO containers. The trucks, of course must be transperted

separately.

® Power Consumption. Fuel is required for the sewage collection trucks.
® QOperational Environment. This is not an issue for Collect and Haul.

® Maintainability and Logistical Supportability. There are significant
maintenance requirements for vehicles and the other special equipment needed for wastewater

collection and disposal.

® Transportability. A substantial number of trucks and trailers would be
needed as part of the Force Provider package. See Section 3.3.2.1.2 for detailed assumptions

and calculations.




® NBC Operations. This is not a major problem for the collection tanks
and/ bladders. It becomes a problem, however, for the trucks and equipment used to collect the
wastewater.

® Manpower. Substantial numbers of truck drivers, equipment operators
and mechanics will be needed.

2.2. Packaged Wastewater Treatment System
2.2.3.1 Discussion

The manufacture of small wastewater treatment plants has been done
commercially for many years. There are a great number of such systems on the market.
Mobility Technology Center-Belvoir has conducted a recent market survey in which 89
commercial wastewarer treatment sources were identified through a Commerce Bulletin Daily
announcement, professional conferences and unsolicited contacts. Twenty-seven packaged
wastewater treatment system suppliers responded to a comprehensive questionnaire on their
systems’ operational performance, product assurance, production, cost and schedule
characteristics. Most of the respondents produced blackwater, graywater and combined systems.

The methods for wastewater treatment in the packaged systems were
primarily biological, but there were a number of systems which used other technologies.
Membrane/bioreactor, physical separation and chemical technologies were offered.

Determining which technology and subset of technology was best was not
part of the market survey. Generally each of the technologies will yield the desire treatment
level when the systems are operating correctly. Biological systems are subject to shock loading
and may lose their treatment efficiency. Membranes are subject to clogging and require
replacement periodically. All require power and are dependent upon operators with a proper
level of training.

Redeploying packaged plants involves a substantial clexn up procedure to
meet Department of Agriculture standards for return to the United States from OCONUS
deployments.

2.2.3.2 Ability To Meet Performance Objectives

® Wastewater Treatment Capacity. Packaged plants can be obtained which meet
the required treatment capacity. Many are in the 20,000 to 50,000 GPD range. The size of the
plant may vary depending on the method of treatment.

e Effluent Quality. Packaged plants can meet or exceed the quality
requirements.
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® Weight. Numerous packaged plants can meet the individual ISO container
weight limitation.

® Size. Numerous packaged plants can meet the ISO container size limitation.
The number of containers needed varies depending upon the technolegies employed. Most of
the packaged plants could be housed in from one to three containers. The ORD does not
currently limit the number of containers. This factor may become more important when
deployability cubage and/or ISO container limitations are determined.

® Power Consumption. Packaged plants all have power requirements. The
Mobility Technology Center-Belvoir market survey determined the power requirement ranged
from 1.6 Kw to 51 Kw with an average of 15 Kw. Power is essential for continuous operations.

® Operational Environment. Packaged plants can operate within the ORD
specified temperature range. The majority of biological responses to the Mobility Technology
Center-Belvoir market survey stated they would have problems with extremely high temperatures
(above 120° F), or with cleaning chemicals, chlorine, and extreme pH levels. They are also
sensitive to extreme high and low flow and loading rates. Other treatment processes are not
affected by these parameters.

® Maintainability and Logistical Supportability. If the packaged plant is type
classified it will be supported by the standard Army logistics system. If type classified,
contingency, or simply purchased and put into operational project stocks, it will require a repair
parts overpack and/or contractor support maintenance. The packaged plants require a trained
operator to be present from two to eight hours per day. One week’s training would be
necessary. A back up problem identification/ resolution procedure would be recommended due
to the importance of maintaining continuous operation. The low number of systems to be bought
make assignment of an Additional Skill Identifier (ASI) preferable to creation of a new Military
Occupational Specialty (MOS).

®  Transportability. = Packaged plants can achieve the ISO container
transportability requirement. No packaged plant has been identified that is already fielded in
ISO container; therefore, some modest development work would be needed to configure
packaged plants to ISO container size.

® NBC Operations. Packaged plants should be able to meet contamination
survivability and decontamination standards when packed in ISO containers. Difficulty in
meeting these standards will be encountered after the packaged plant is opened and put into
operation.

® Manpower. An operator will be required for thc packaged plant. On site
operation and maintenance oversight will be required from two to eight hours per day depending
on the packaged plant selected. A one week training program should suffice for the operator.
Assignment of an ASI should be considered instead of creation of an MOS.
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2.2.4 Qxidation Ponds/ Sewage Lagcons
2.24.1 Discussion

Oxidation ponds and sewage lagoons are used interchangeably in
most references on the subject. The current edition of the Sewerage Field Manual, FM 5-163,
recognizes that theater of operation situations such as those anticipated for Force Provider
require that engineer works be constructed with the least possible utilization of time, manpower,
equipment and material. It recommends sewage lagoons as the best general solution to the
problem of wastewater treatment for these operational situations.

"The sewage lagoon, applicable in all but extreme arctic regions, provides an ideal
solution to the sewage treatment problem as it gives excellent primary and
secondary sewage treatment with an absolute minimum of construction effort.

(1) Primary treatment is accomplished by settling and anaerobic digestion.
Secondary treatment is accomplished by aerobic digestion.

(2) Sludge accumnulates at a very slow rate allowing many years of efficient
service from the lagoon without an appreciable reduction in capacity. Sewage
lagoon effluent, as is the case with the effluent from conventional sewage treatment
plaats, is not necessarily free of pathogenic organisms and may require additional
treatment.” (pages 2-14 and 2-15, FM 5-163)

The sewage lagoon would be constructed near the Force Provider module
by an Engineer Combat Heavy Company or by a contractor. Techniques for constructing such
a pond are well known and are well within the capability of Army engineer units. The Army
Facilities Components System, AFCS, has standard drawings and bills of materials for various
sized sewage lagoons in Technical Manuals 5-302 and 5-303 respectively. The requirements for
such facilities have been anticipated for theater construction and the engineer units to perform
this work are already in the existing Army force structure.

2.2.4.2 Ability To Meet Performance Objectives

® Wastewater Treatment Capacity. Oxidation Ponds/Sewage Lagoons can be
built to what ever size necessary to accommodate the Ferce Provider sewage load.

® Effluent Quality. Oxidation Ponds/Sewage Lagoons can meet the ORD quality
requirements. The size of the pond can determine the retention time for sewage and therefore
the level of treatment. Typical BOD reductions vary from 75 to 80 percent.

® Weight. Most of the materials for Oxidation Ponds/ Sewage Lagoons can be

obtained locally (gravel and fence posts). Only the chlorination equipment would require
shipment as part of Force Provider. It could be accommodated in less than one container.
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® Size. The material for the Oxidation Pond/Sewage Lagoon can be packed into
ISO containers. Much of it does not have to be Force Provider specific since it already provided
for as a standard Army facilities component.

® Power Consumption. There are no power requirements for Oxidation Ponds/
Sewage Lagoons.

® Operational Environment. Oxidation Ponds/ Sewage Lagoons depend upon
biological processes. They will operate in the temperature ranges listed in the ORD. They are
less susceptible to damage from high or low loading or from extreme high temperatures (above
120° F), chlorine, cleaning chemicals, or pH variations.

¢ Maintainability and Logistical Supportability. The Class IV materials for
Oxidation Ponds/ Sewage Lagoons are already in the Army supply system. Once consiucted
by Engineer units or contractors, there is little maintenance or attention required. No additional
training for engineer units is necessary.

® Transportability. The components for Oxidation Ponds/ Sewage Lagoons are
easily transportable. The Engineer units to construct the facility are in the force structure and
already designated to perform this task.

® NBC Operations. Oxidation Ponds/ Sewage Lagoons are not greatly
susceptible to contamination. Only the destruction of all biological life in the pond/lagoon would
detrimentally affect their operation. Consequently this is not a significant issue.

® Manpower. No specific MOS or ASI is required. The Oxidation Pond/
Sewage Lagoon must be periodically inspected to insure it retains the wastewater and that any
effluent is meeting the discharge standards.

2.2.5 Field Sanitation Approach
2.2.5.1 Discussion

The Field Sanitation Approach becomes the default method of
handling wastewater in the event that no other system is provided. Standard field sanitation
techniques are described in FM 21-10 and FM 21-10-1. They include the use of either pit
latrines cor burn-out latrines for the human wastes and a soakage pit for the kitchen. The volume
of wastewater from shower and laundry facilities would be allowed to flow downhill and to
either infiltrate the soil or run off. The Field Sanitation Approach is intended for small,
company-sized units which move frequently, not for bartalion-sized units like Force Provider,
which may remain in place for extended periods. With no treatment of the effluent other than
adding lime and covering the pits, the Field Sanitation Approach is for expediency only and does
not comply with the environmental standards required of Force Provider.
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® Wastewater Treatment Capacity. The Field Sanitation Approach is
unsatisfactory for handling the volume of Force Provider wastewater. Much of the wastewater
would need to be dumped directly on the ground.

® Effluent Quality. The Field Sanitation Procedure provides no treatment
and cannot achieve the required effluent quality.

® Weight. There is no additional weight for the Field Sanitation
Procedure. TOE tools are sufficient.

® Size. Not applicable to the Field Sanitation Approach.

® Power Consumption. There are no power requirements for the Field
Sanitation Approach other than fuel for burn-out latrines.

® Operational Environment. The Field Sanitation Approach would work
in the required Force Provider environment.

® Maintainability and Logistical Supportability. There are no additional
requirements for the Field Sanitation Approach. The basics of field sanitation are currently
taught to soldiers in basic and advance skill training. '

® Transportability. Not an issue for the Field Sanitation Approach.
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® NBC Operations. The Field Sanitation Approach is not affected by

NBC operations.

® Manpower. No additional manpower or training is required t2 use the
Field Sanitation Approach. Work would be done by individual soldiers, details, or potentially
contracts.
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SECTION 3

ANALYSIS OF ALTERNATIVES

3.1 MODELS

3.1.1 Geperal

No combat or battlefield simulation models were used in this Best Technical
Approach (BTA) Analysis. However, as originally outlined in the Management Approach/Study
Plan dated 26 April 1994 and 31 May 1994 Interim Report, a decision analysis support software
package entitled Expert Choice ™, Version 8.0 was employed in the evaluation of each of the
candidate approach characteristics with regard to cost, performance, and schedule parameters.

The treatment of wastewater is identified as a pre-planned product improvement
(P°I) to the Force Provider system. Since precise wastewater treatment requirements are not
described in suitable detail in the Force Provider Operational Requirements Document (ORD),
the required capabilities indicated in the Mission Needs Statement (MNS) for the Mobile
Wastewater Treatment Plant were used as a starting point to derive typical features and
characteristics. For easy reference, these documents are located at Appendices A and B,
respectively. Relative performance of each approach against these characteristics forms the basis
for the Best Technical Approach (BTA).

3.1.2 Analytical Hierarchy Process (AHP) apd Expert Choice ™

The methodology used in the evaluation of various technical approaches in this
study effort was based on the Analytical Hierarchy Process (AHP). The AHP is a decision
theory that was developed at the Wharton School of Business by Dr. Thomas L. Saaty as a
means to define, organize, and resolve complex questions involving multiple criteria of varying
significance or importance. It is, in principle, a mathematical model which relies on the
mechanics of pairwise comparisons, direct data input, and matrix algebra. The process permits
a logical and systematic evaluation of each proposed approach with respect to each other over
the full range of criteria. In addition, the process facilitates in-depth sensitivity analyses of any
of the avaluation criteria and their impacts on the final selection.

Commercially available computerized AHP decision support software designed
by Dr. Emnest H. Forman, specifically Expert Choice™, was used as a primary tool in evaluating
the approaches in the BTA analysis.
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3.2 OPERATIONAL REQUIREMENT ANALYSIS

3.2.1 General

A logic hierarchy or decision tree description of the Capabilities Required serves
as the core of the evaluation process. The hierarchy for the Force Provider Wastewater
Management System (FPWWMX) was derived indirectly from the paragraphs of the Mission
Needs Statement as supplemented by knowledge or experience of the analysts in defense
acquisition and wastewater management. Major decision criteria include the traditional program
management factors of Cost, Performance, and Schedule are shown in Figure 3-1.

Cost Performance Schedule
Decision Cost Deployability Initial Oper Capability
Cost Risk Operations Schedule Risk
Supportability
Performance Risk

Figure 3-1 Major Evaluation Criteria

Within these general criteria, improved resolution is obtained using subordinate
criteria consisting of decision costs, derloyability considerations, operational attributes,
supportaility traits, duration until Initial Operational Capability I0C), and risk elements.
These subcriteria parallel capabilities or constraints reflected in the MNS. Further breakdown
of subcriteria is also incorporated in the hierarchy to insure that specific operational and support
issues are adequately addressed for each approach. The development of decision costs to the
appropriation and cost element level are presented in detail in Section 3.3.

Since the relative importance of each criteria with respect to each other is not
necessarily equal, a series of pairwise comparisons were performed to assess the relative
significance of one criteria versus another. Individual comparisons are synthesized in the
decision software into an overall ratio scale representation of significance/importance of those
factors. Results of the synthesis are expressed as criteria weights. Any inconsistencies in the
pairwise comparison process reflected as an "inconsistency (IC) index” were resolved to insure
that the IC was below the recommended level of 0.1.

The initial strawman hierarchy was developed internally by a team of BRTRC
analysts and presented at the 1 June 1994 In-Process Review for review and comment. This
strawman was adjusted as necessary to reflect input from the IPR attendees. The final hierarchy
structure was coordinated with the project sponsor, the U.S. Army Quartermaster Center and
School (USAQMCS), the Natick RDE Center, and other interested agency representatives.
Appendix C presents a detailed summary of the final individual pairwise comparisons. The
resultant hierarchy including criteria weightings is depicted in Figure 3-2.

3-2



£t

Ayoresaty uonenjeaq yoeoiddy juswaSeuejy 19)emaisepy JIpIA0L] 2010, Z-¢ 231y

| agems | [an

»re
3443

%60

%r0
—2300 E(.mk_ _ SNdO TiNd

_ a: ._mm

ot

%94

%0€ ’
OO.._ _chm Y3uy
T

_ d3yd w.:m
| SO SR |
%024 144 %oy %8t
SUUVANYLS _ anIL _ 0YdvD ISNOLLOIYLSTY
1
%8s NeT
IdS mzs_L 1d4S UON3I
%40 %CT _ %54 CTH] _
_zZE Buco INIVI Addns Cmv oSl ...o #
794 b18)
H SOUSIDOT — _ $ mz mJ_ _ $ 3viay
%9 - Nrsi Lix /s %y’
_wa Q3HO8 o01 » o& “ HSIY u_zum _ T‘zopémao 1509 NOISID3a zm.z »
.IIHI_ 1
%0 %169 am ie
INA3IHIS JONYWHOSHI 1800
%004
IVQD




Input data for this evaluation was derived from market data, field manuals,
technical publications, relevant textbooks, and state and federal water quality and wastewater
management regulations. Detailed cost breakdowns are found in Section 3.3 and in the
appendices. Engineering judgment was used to supplement data where necessary to fill gaps.
Figure 3-3 presents a summary of characteristics for each approach considered in this portion

of the analysis.

COLLECT & PACKAGED FIELD OXIDATION
HAUL PLANT SANITATION POND
cosT
RDT&E $329M $3.53M $0.0M $042M
Procurement $848M $478 M $0.0M $024M
O&M $35.84 M $3.84 M $132M $431 M
Cost Risk Low Moderate Low Low
SCHEDULE
10C 4 years 6 years < 1 year 2 years
Schedule Risk Low Moderate Low Low
PERFORMANCE (One 550 soldier FP Module)
#ISO Container 11-13 (equiv) 3-8 0-1 1-2
Est. Weight 57.5 tons 10.0 tons 0.25 tons 0.50 tons
Area Required 0.25 acres 0.25 acres 0.40 acres 5.5 acres
Local Plant Strong None None None
Dependency
Flexibility Low High Very Low Moderate
Capacity 28-40K gpd 25-30K gpd 2750 gpd 38-42K gpd
Site Prep 16 hours 24 hours 40 hours 76 hours
Set-Up 16 hours 4-24 hours 16 hours 8 hours
Full Operation 8 hours 24-72 hours 8 hours 8 hours
Tear Down 48 hours 8-60 hours 24 hours 4 hours

34

Figure 3-3 Comparison of Approach Characteristics




COLLECT & PACKAGED FIELD OXIDATION
HAUL PLANT SANITATION POND
PERFORMANCE (continued)
Effluent > 95% BOD 80-85% BOD < 10% BOD 75-85% BOD
Quality reduction reduction reduction reduction
Sludge Low Low Low to Low to
Quantity Moderate Moderate
Supply Support Medium Low Very Low Very Low
Maintenance High Low Moderate Very Low
Requirements
Engineer Low Very Low Moderate High
Support
Transportation High Moderate None None
Support
Crew Size 5 1 4-6 <1
Training Low Moderate Very Low Very Low
Required

Figure 3-3 (Continued) Comparison of Approach Characteristics

Prior market investigation data regarding the availability of Packaged Wastewater
Treatment Plants revealed a wide range of system types, configurations, and treatment processes.
For the purpuses of this approach analysis, typical values were selected to represent a composite
of systems rather than a particular plant. Itis recognized that packaged plants can be produced
with higher capacities approaching 50,000 gallons per day. Further, this capacity can be
expanded by using individual plants in tandem. However, many (if not most) of the
manufacturers responding to the market survey reported plants in the 25,000 to 30,000 gpd
range. Other options are also expandable; but have been sized and costed to meet the estimated
daily flow rates of Force Provider.

Similarly, there was a wide variance in packaged plant parameters of set-up, tear-
down, weight, number of ISO containers required, and so on. Again, representative values were
selected for these parameters.

The comparison of each of the approaches against all of the criteria presented in
Figure 3-2 forms the basis of the analysis.




3.2.2 Analysis of Alternatives versus Evaluation Hierarchv

Figure 34 presents the results of the overall analysis. Comparisons are provided
for each of the approaches in ratio scale where the combined total of each column for all
approaches totals one (subject to rounding error). Rankings of each approach within the criteria
category are shown in parentheses.

COST PERFORMANCE | SCHEDULE | OVERALL
(Rank) (Rank) (Rank) (Rank)
OXIDATION 217 358 .269 319
POND (2) &) @ §))
FIELD .664 .140 518 .289
SANITATION (1 4) ¢)) (2
PACKAGED .074 310 .089 238
PLANT (3) (2) “) 3
COLLECT .045 .193 124 .154
& HAUL 4) (3) 3) 4

Figure 3-4 Cost-Performance-Schedule Rankings of Approaches

The results in the figure above are presented in order according to their overall
ratio scale values. With respect to the combination of Cost, Performance, and Schedule criteria;
the Oxidation Pond approach ranks as the number 1 choice. The Oxidation Pond option reflects
the highest overall ranking with a composite value of .319 or nearly 10 percent better overall
than the Field Sanitation (#2) approach. Use of the Oxidation Pond is also 34 percent better
than the Packaged Plant (#3) and more than 100 percent better than the Collect and Haul
approach (#4). A more detailed examination of each of the major criteria provides valuable
insight into the advantages and disadvantages of each approach.

From a cost only perspective, Field Sanitation provides the cheapest solution. Its
ratio scale value of .664 reflects a 3:1 preference over the #2 Oxidation Pond. Similarly, the
Oxidation Pond is uearly a 3:1 cost favorite over the Packaged Plant. The most costly of the
approaches is the Collect and Haul option. Specific details of Decision Cost Estimates (DCE)
are presented in greater detail in Section 3.3 and 3.4,

However, when performance alone is considered, the Oxidation Pond approach
demonstrates the best characteristics. The Packaged Plant option ranks second at just 15% lower
than the Pond. The Collect and Haul technique and the use of Field Sanitation measures both
fall substantially below either of the top two approaches with regard to performance. The
performance of the Oxidation Pond is favored by a margin of 2:1 over Collect and Haul and
almost 3:1 over Field Sanitation measures.
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Schedule was the third major criteria considered. Within this element, Field
Sanitation provides the solution which can be implemented most quickly since it involves no
development or procurement actions. From a schedule viewpoint, Field Sanitation is preferred
2:1 over Oxidation Ponds. In turn, the Oxidation Pond is favored 2:1 over Collect and Haul.
The Ccllect and Haul alternative is about 40% better than the Packaged Plant with respect to
schedule criteria.

Figure 3-5 depicts these results in graphical form. When shown in this manner,
it is quite simple to assess the strong and weak points of each of the approaches. The Oxidation
Pond displays the highest combined value by virtue of its strong performance coupled with
satisfactory cost and schedule attributes. The tradeoff of lower cost and better schedule factors
for Field Sanitation manifests itself in the lowest performance of the approaches considered.
Overall performance of the Packaged Plant approximates that of the Oxidation Pond; but with
less desirable cost and schedule traits. The Collect and Haul approach fails to offer any
substantive benefit in any of the major criteria and, thus, ranks well below the other options.

Approaches vs. Cost - Performance - Schedule

- L F 3 ]
0.35 -
e
carreRia

PERPORMANCE

02 [ ] someons

0.18 -

0.1
Cost Value represents
irverss Cost

0.08 Le, High Cost = Low Vaiue

% .

FIELD SANIT
gt

0 '
COLL & HAUL OXID POND

Figure 3-5 Graphic Portrayal of Cost-Performance-Schedule Evaluations

Performance is normally a primary issue in the ultimate selection of the system
or approach best able to meet the stated requirement. For this reason, a more in-depth analysis
of the subordinate performance criteria can provide additional information valuable to the
selection process. The following sections discuss the various criteria in greater depth.
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3.2.3 Major Performance Elements of the FPWWMX Hierarchy

In order to obtain a more accurate representation of performance regarding each
of the approaches, it is necessary to look at individual elements within the hierarchy. Four
major performance subcriteria at the third level of the hierarchy comprise nearly 70 percent of
the overall evaluation. The major elements of performance as defined in the hierarchy are:
deployability (6.9%), operational characteristics (33.7%), performance risk (17.4%), and
supportability (11.1%). A closer examination of these criteria is necessary to afford a more
comprehensive evaluation of each of the approaches.

3.2.3.1 System Performance. Figure 3-6 displays relative performance of each
of the approaches based on the four factors noted above.

Approaches vs, Performance
Pratarmras Auly Susin Vet
0.4+

0.35

0.2% 4
024
0.15 4

0.1 1

0.06

7

COLL & HAUL OXID POND

Figure 3-6 Graphic Portrayal of Performance Evaluations

From a strictly performance perspective, the Oxidation Pond reveals the
highest overail performance. The Packaged Plant ranks second and slightly below the Pond.
The remaining approaches fall significantly below either of the top two choices.

The performance of the Oxidation Pond fares well in nearly every
category. It yields the best characteristics of any aporoach in performance risk and in
supportability. The actual treatment process involved is well understood and with the exception
of the effort required to construct the pond itseif -- it requires little or no maintenance. The
Pond competes favorable in both operational and deployment criteria.
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The Packaged Plant’s major advantage is in operational features.
Operationally, it is the best approach. However, it is somewhat more limited than the Oxidation
Pond in support and performance risk. The Plant is significantly more restrictive for deployment
than either the Oxidation Pond or Field Sanitation.

The Collect and Hau! approach compares favorably with the top ranked
systems in an operational sense. However, it is the least deployable of the approaches
considered and it is also the most difficult to support due to the number of trucks required.

The principal advantage of the Field Sanitation approach is in
deployability. This approach requirss little or no deployment effort since on site materials
provide the bulk of the treatment required. Operationally, however, this approach cannot meet
effluent standards and its use is restricted in many areas. Thus, the small operational
contribution to the overall performance score. Use of Field Sanitation measures is considered
to be a higher performance risk becauss the use of seepage pits is highly dependent on soil
characteristics at the site. These methods were principally intended to dispose of 200 gpd or less
over short durations. In Force Provider, higher flows and longer encampments are liksly.

3.2.3.2 Operational Criteria. At the fourth level of the evaluation hierarchy,
operational considerations are composed of four sub-criteria including restrictions in the use of
the approach (12.9%), capacity (5.8%), time and effort required for various stages of operations
(2.4%), and the ability to meet wastewater standards (12.6%). Figure 3-7 displays the relative
rankings of the approaches considering these factors.

Approaches vs. Operational Factors

Cypwatwal Auts S vebn
0.4,
0.8
03/
29
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024
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COLL & HAUL OXID POND

Figure 3-7 Graphic Portrayal of Operational Evaluations
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From an operational viewpoint, the Packaged Plant ranks as the best
approach. The Oxidation Pond ranks second operationally and is about 22 percent below the
Plant. The Collect and Haul approach ranks third and is 30 percent below the Plant. The Field
Sanitation option rates significantly below any of the other approaches.

The most notable aspect of the Packaged Plant is that it is the least
restrictive of the approaches considered. It does not require a large area for set-up; nor does
it rely on the availability of nearby treatment facilities or host nation support. The principal
advantage of the Plant is in its employment flexibility regardiess of site specific condition or
wastewater regulatory guidelines. The Packaged Plant’s rating in capacity, time, and standards
is comparable to that of the Oxidation Pond and the Collect and Haul approach.

The Oxidation Pond and the Collect and Haul approach are nearly identical
in many operational criteria. However, the Oxidation Pond offers slight advantage over Collect
and Haul in the areas of restrictions and standards. Use of the Oxidation Pond is considered to
be less operationally restrictive as long as sufficient area is available to construct the pond.
Considering the fact that the basic Force Provider module requires an estimated 18-20 acres, the
addition of 5 acres for construction of the Oxidation Pond may not create ar insurmountable
problem. The Collect and Haul approach, however, can only be used in permissive situations
where local treatment facilities are located within a reasonable round trip haul distance. In
addition, sludge which is produced at the host plant must be processed. No additional
processing is required for the Pond.

The Field Sanitation approach is the least preferred option as reflected by
its fourth place ranking in operational criteria. This approach cannot meet secondary wastewater
treatment standards and is technically a field disposal method rather than a true treatment
process. Use of Field Sanitation cannot coizrete with the other approaches with regard to
capacity or standards and is the most restrictive of the approaches because of limitations on its
use. The only operational feature where Field Sanitation provides comparable level of
performance is in the time criteria.

3.2.4 Sensitivity Analysis

Appendix G consists of a series of charts and graphs which capture the sensitivity
of adjustments in the weights of the criteria of the Force Provider Wastewater Management
Evaluation hierarchy. All comparisons are presented in ratio scale.

A series of four different types of charts or diagrams are included in this analysis.
Each type requires a brief explanation:

L] Barcharts. The barchart presents criteria weights on the left and resultant
ratio scale vafues for each of the alternatives on the right. The first barchart shown within a
series reflects the results at the initial criteria weightings. Subsequent charts examine the impact
of varying individual criteria weights.




* l

o Performance Ilustrations. These illustrations depict criteria along the
horizontal axis. The length of the vertical bar above a criteria indicates its weight which can
be read from the left hand scale. Ratio scale values for each approach can be determined for
each criteria from the right hand scale. The intersection of the criteria line with each of the
approaches reveals their relative rankings for that measure of effectiveness. Combined or
overall values for those criteria are shown in the far right column.

® 2-dimensional plots. These piots are used to compare two criteria
simultaneously. Axes are labeled in ratio scale. In general, the more preferable characteristics
would result in a plot in the upper right quadrant. Less preferable alternatives appear in the
lower left quadrant. Tradeoffs are identified in the remaining sections.

L Gradient diagrams. These diagrams show the rankings of the approaches
in ratio scale as the weighting or priority of a given criteria is altered. The vertical line
indicates the baseline weight from Figure 3-2. The impact of varying the weight of the criteria
can be deduced from the relative positions of the approach lines at the adjusted weight.

3.2.5 Summary Results of the Analytical Hierarchy Analysis

The Oxidation Pond is ranked as the number one selection when Cost-
Performance-Schedule criteria are considered. The increased cost of the Pond over Field
Sanitation methods is more than offset by its excellent performance characteristics.

Field Sanitation affords the cheapest and quickest approach and is ranked second
overall. However, this approach fails to provide the operational and performance required to
meet the required secondary wastewater treatment standards necessary to support Force
Provider. Use of Field Sanitation methods involving burnout latrines and seepage pits are no
longer permitted in many areas. Further, those methods are generally only applicable at the
company or battery level and are not designed to handle large volumes of wastewater for
extended periods. Other approaches provide better performance and operational features.

The Packaged Plant rates third overall. While its performance features compare
closely with the Oxidation Pond, the cost and schedule impacts associated with the Packaged
Plant are its major disadvantages. It does, however, offer better operational characteristics by
way of increased flexibility and reduced restrictions in the use of the system.

The Collect and Haul approach ranks fourth primarily due to its high cost,
increased support requirements, and lower overall deployability. This approach is also limited
by the restrictive nature of having local disposal plants within a reasonable distance. This
reliance on host facilities places limits on where and when it car be used efficiently.
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33 COSTs )

3.3.1 eral Methodolo

The cost analysis for this Best Technical Approach was conducted in accordance
with the guidance set forth in the DoD 5000 series Directives ard Instructions, the Training and

Doctrine Cecmmand (TRADOC) Pamphlet 11-8 (Draft), and other applicable references. In
particular, the cost analysis utilized the concept of Decision Cost developed in that TRADOC

publication. The general methodology consisted of the following steps:

(1) A determination was made of the decision costs associated with selection of each
of the three approaches. Decision cost categories include both dollar costs and

non-dollar costs.

(2) A comparison of the decision costs for each approach was performed.
(3)  Trade-off, sensitivity, and uncertainty analyses were conducted.

(4)  Integration of the cost analysis results with operational effectiveness analyses
results was performed.

) The Decision Cost Estimates were submitted to the Belvoir Cost Analysis Office
on May 25,1994, for validation. .As of July 7, 1994, they had not yet been
validated.

3.3.2 Dollar Decision Costs

3.3.2.1 Development of Dollar Decision Costs
3.3.2.1.1 eneral

)] All costs were estimated in thousands of FY
1995 Constant Dollars and converted into Current Dollars using Inflation Guidance from Memo,
Headquarters, Army Materiel Command (AMCRM-CE), dated 7 February 1994.

2 All costs through 1994 were considered Sunk
Costs and excluded from the Decision Cost Estimates.

3) In accordance with Draft TRADOC Pamphlet
11-8, Para 3-3.c.1 (page 25), Military Personnci Costs (Cost Category 4.0) were excluded from
Decision Costs, although they would be included in a Baseline Ccst Estimate (BCE) or Total

Life Cycle Cost Estimate (TLCCE).
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(4)  The basic cost estimates for all approaches
assumed a modified NDI acquisition strategy leading to type classification. In the Trade-Off
Analysis (Section 3.5), the following two alternative acquisition strategies were also evaluated:

o Modified NDI leading to operational stocks

L Service Contract

3.3.2.1.2 lect and Haul Awa ac

This approach will collect and haul away the
wastewater (both black water and gray water) from Force Provider. It assumes that the host
nation or supported agency provides a treatment plant or other acceptable disposal site to which
the wastewater can be hauled.

The Operational Requirements Document for the
Force Provider plans Initial Procurement for FY 1995 and Initial Operational Capability (I0C)
in FY 1996. The Wastewater Treatment System is identified as a Preplanned Product
Improvement (P3I) but should follow the Force Provider with minimum delay. Consequently,
this Decision Cost Estimate assumes a modified NDI Acquisition Strategy for the tank trucks
required with a Milestone I/II in FY 1995, an abbreviated EMD leading to Milestone III and low
rate production in FY 1997, Manufacture in FY 1998 through FY 2000, and Fielding in FY
1999 through FY 2001. This is a compressed schedule.

The number of trucks required was estimated as

follows:

Force Provider estimates 48 gpd per person * 550 = 26,400 gpd.

Standard state planning factor (<600 population) = 70 gpd * 550 = _.,,00 gpd.

Both 5000 gal and 1000 gal tankers were considered. The 1000 gal tankers were selected
for costing purposed because of their greater maneuverability.

Assuming 1000 gal tankers, = 26.4 to 38.5 tankers per day.

Assuming 1.5 hour round trip (15 min to load, 15 min to discharge, and 1 hour round
trip road time), this = 39.6 to 58.5 tanker-hours.

Assuming a 10-hour day, requirement is for 6 + 1 in reserve = 7 tankers for standard
state planning factors or 4 +1 = 5 for Force Provider planning factor.

The basic estimate uses the Force Provider planning factor but investigates the impact
of the standard planning factor as part of the sensitivity analysis.

Using the Force Provider planning factor, 5 * 36 = 180 trucks for all six Force Provider
companies.

A detailed summary of the Decision Cost Estimate
for the Collect and Haul Away Approach, showing the assumptions, all the Cost Elements, and
the breakdown of costs over the years is shown in Appendix D.
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3.3.2.1.3 Packaged Wastewater Treatment System

This approach provides a packaged wastewater
treatment system to support each module of Force Provider. (The specific plant would be
selected at a later stage of the acquisition process.)

As Section 3.3.2.1.1 indicated, the Operational
Requirements Document for the Force Provider plans Initial Procurement for FY 1995 and
Initial Operational Capability (I0C) in FY 1996. Although the Wastewater Treatraent System
is identified as a Preplanned Product Improvement (P3I), it should follow the Force Provider
with minimum delay. Consequently, this Decision Cost Estimate assumes a modified NDI
Acquisition Strategy with a Milestone /Il in FY 1996, an abbreviated EMD leading to Milestone
III at the end of FY 1997, Manufacture in FY 1998 and 1999, and Fielding in FY 2000. This
is a compressed schedule. The requirement is for one unit for each of the Force Provider
modules for a total of 36 units. The system is anticipated to have a useful life of 20 years.

Appendix E contains a detailed summary of the
Decision Cost Estimate for the Packaged Wastewater Treatment Plant, showing the assumptions,
all the Cost Elements, and the breakdown of costs over the years.

3.3.2.14 Oxidation Pond or Sewage Lagoon

This approach involves the construction of an
oxidation pond, stabilization pond, or sewage lagoon to support each module of Force Provider.

The technologies and methods for constructing
oxidation ponds are well known and generic blueprints are included in TM 5-302 Army Facilities
Component System. No complex Research and Development program is required.
Consequently, this Decision Cost Estimate assumes a relatively simple program including the
development of a package of detailed blueprints for an oxidation pond for a 550-man Force
Provider module and for all six modules deployed together and a modified NDI Acquisition
Strategy for chlorinators for treatment of the effluent from the oxidation pond if that is
necessary. (Investigation indicates that there are no suitable chlorinators in the Army supply
system.) The chlorinators would be acquired in FY 1996 to support the IOC of Force Provider.
The O&M costs for the construction of the oxidation ponds, excluding troop labor costs, are
estimated in Cost Element 5.12.

For further details, see the summary of the Decision
Cost Estimate for the Oxidation Pond or Sewage Treatment Lagoon in Appendix F.

3.3.2.1.5 Field Sanitation Approach

If none of the three approaches discussed above is
adopted, standard field sanitation techniques as described in FM 21-10 and FM 21-10-1 would
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have to be used. This approach would require using either pit latrines or burn-out latrines for
the human wastes and a soakage pit for the kitchen wastewater. In theory soakage pits should
also be dug to dispose of the water from the showers and laundry facilities. However, this is
not a practical solution for Force Provider, since a standard soakage pit can handle only about
200 gallons per day even in porous soil. Thus, to dispose of the gray water from one module
would require from 73 to 122 standard 4 by 4 pits. Consequently the shower and laundry water
would probably be allowed to run off into the nearest ravine. It should be noted that using these
standard field sanitation methods does not satisfy the NPDES requirements and is not authorized
in many areas. The field sanitation approaches are intended for small, company-sized units
which move frequently, not for battalion-sized units like Force Provider, which may remain in
place extended periods. Army doctrine for larger installations which remain in place for
extended periods calls for Theater of Operations Construction with Oxidation Ponds or Sewage
Lagoons.

Obviously there are no RDT&E or Procurement
Costs for the Field Sanitat*zn Approach. Under O&M Costs the work of digging the pit latrines
and seepage pits and operating the burn-out latrines would be performed by troop labor -- work
details from the Force krovider Company or the guest unit. Since military personnel costs are
excluded from Decision Costs, this is essentially a no cost approach. The only cost would be
that for a few gallons of diesel fuel and gasoline. Assuming 24 toilets per module, the POL
costs would be only $20.40 per module per day. Since there are costs for only one Cost
Element, a complete Decision Cost Estimate was not produced for this approach.

3.3.2.2 Comparison of Constant Dollar Decision Costs

Figure 3-8 presents a comparison of the Decision Costs of these
approaches in thousands of FY 1995 constant dollars. It should be noted that O&M costs for
all alternatives assume a 90-day deployment for each module each year for 20 years. In order
to simplify this presentation, only the most significant Cost Elements are listed in this figure.
Listings of all the Cost Elements for each Decision Cost Element, as well as breakouts over the
years, are included in Appendices D through F. In developing the Decision Costs, the analyst
carried calculations to eight significant figures for accuracy. In accordance with TRADOC
guidance, however, the costs in this figure have been rounded to four significant figures.
Because of this rounding, the numbers may not add to the totals shown.

3.3.2.3 Analysis of Constant Dollar Decision Costs
From Figure 3-8 it is clear that using Field Sanitation techniques
is the cheapest approach. Since costs for troop labor are excluded, the only costs are the costs
for POL, which amount to only $1.3 million over 20 years.

Constructing an oxidation poend or sewage lagoon has the lowest
Decision Cost of the other three approaches -- just under $5 million. RDT&E costs are low,
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COLLECT PACKAGED FIELD OXIDATION
AND PLANT SANITA- POND
HAUL AWAY TION

APPENDIX D E N/A F
1.0 RDT&E 3,287.0 3,532.0 0.0 419.2
1.01 2,229.0 2,234.0 0.0 208.9
Development
Engineering
2.0 PRO- 8,482.0 4,780.0 0.0 237.6
CUREMENT
2.021 Manufacturing 5,736.0 2,921.0 0.0 63.3
3.0 MIL 0.0 0.0 0.0 0.0
CONSTRUCTION
4.0 MIL 0.0 0.0 0.0 0.0
PERSONNEL
5.0 O&M (20 y1s @ 35,843.0 3,836.0 1,322.0 4,305.0
90 days/yr/module)
5.03 Depot Level 2,228.0 1,460.0 0.0 31.6
Reparables
5.04 Consumables 24,060.0 1,460.0 0.0 31.6
5.05 POL 5,791.0 715.4 1,322.0 0.0
5.061 Overhaul 2,868.0 0.0 0.0 0.0
5.12 Other: O&M 0.0 0.0 0.0 4,142.0
Costs for
Constructing Ponds
TOTALS 47,610.0 12,150.0 1,322.0 4,962.0

Figure 3-8 Dollar Decision Costs for NDI with Type Classification

(In Thousands of FY 1965 CONSTANT Dollars)
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since the program consists essentially of preparing a package of blueprints for a properly sized
oxidation pond and testing of NDI chlorinators. Procurement costs are also low and cover the
acquisition of a chlorinator for the effluent of the oxidation pond for each module. Similarly,
O & M costs are also quite low -- oxidation ponds rely primarily on solar energy. The largest
single cost element is 5.12, $4,141K, which includes the cost of the engineer effort (excluding
troop labor costs) to construct the pond in the theater of operations.

The most expensive alterrutive is the collect and haul away
approach, which costs about $42.7 million more than the oxidation ponds. Acquiring the 180
wastewater transport trucks required is quite expensive — almost $6 million for manufacturing
costs and over $8 million for total procurement costs. Operations and Maintenance costs,
however, are even more expensive. High repair parts, POL, and depot overhaul costs make
total O & M costs over $35 million.

The costs for the packaged wastewater treatment plant alternative
are much lower than those for the wastewater transport trucks. To be sure, development costs
are slightly higher, reflecting the cost of selecting among the alternative plants available.
Procurement costs are less than $5 million, and O & M costs only $3.8 million. It is much
cheaper to buy and operate packaged wastewater treatment plants than to buy and operate a fleet
of trucks. Total decision costs for the packaged plant alternative, $12.1 million, is about $35.5
million less than that for the collect and haul away alternative.

3.3.2.4 Current Dollar Decision Costs

Figure 3-9 presents a comparison of the Decision Costs of the three
alternatives in thousands of CURRENT dollars. Because of inflation, the figures are naturally
all considerably higher than those in constant dollars. Since the production and fielding
schedules for the alternatives are quite similar, however, changing to current dollars does not
change the ordinal comparison among them, although the dollar differences naturally increase.

3.3.3 Non-Dollar Decision Costs

3.3.3.1 Comparison_of Non-Degision Costs

Figure 3-10 presents a comparison of the Non-Dollar Decision
Costs of the alternatives.

3.3.3.2 Analysis of Non-Decision Costs

As the first row of Figure 3-10 indicates, the estimated deployment
weights of the different systems vary considerably. Aside from the Field Sanitation Approach,
the Oxidation Pond is the lightest. The only piece of equipment required is the chlorinator, and
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this weighs less than one half a ton. Packaged plants vary in weight, but a typical one weighs
about ten short tons. The five trucks per module for the Collect and Haul Away Approach make
this the heaviest alternative at 57.5 short tons.
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COLLECT PACKAGED FIELD OXIDATION
AND PLANT SANITA- POND
HAUL AWAY TION

APPENDIX D E N/A F
1.0 RDT&E 3,481.0 3,749.0 0.0 429.7
1.01 2,360.0 2,374.0 0.0 214.1
Development
Engineering
2.0 PRO- 9,883.0 5,514.0 0.0 255.3
CUREMENT
2.021 Manufacturing 6,777.0 3,478.0 0.0 69.1
3.0 MIL 0.0 0.0 0.0 0.0
CONSTRUCTION
4.0 MIL 0.0 0.0 0.0 0.0
PERSONNEL
5.0 O&M 58,120.0 6,255.0 2,156.0 6,237.0
5.03 Depot Level 3,615.0 2,381.0 0.0 45.8
Reparables
5.04 Consumables 39,040.0 2,381.0 0.0 45.8
5.05 POL 9,399.0 1,166.0 2,156.0 0.0
5.061 Overhaul 4,610.0 0.0 0.0 0.0
5.12 Other: O&M 0.0 0.0 0.0 6,000.0
Costs for
Constructing Ponds
TOTALS 71,480.0 15,520.0 2,156.0 6,922.0

Figure 3-9 Dollar Decision Costs for NDI with Type Classification

(In Thousands of CURRENT Dollars)
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COLLECT | PACKAGED FIELD OXIDATION
AND PLANT SANITATION POND
HAUL
AWAY
Estimated
Deployment 5*11.5ST 10 ST 0.25 ST 0.5 ST
Weight (ST) = 57.5 ST (Material for
per Module Grease Traps)
Fuel 5*137.5 mi 24 hrs * 24 toilets *
Consumption *0.19 gal/mi | 0.62 gal/hr 1.25gal = 0
per module = 131 = 15 gal/day 30 gal/day
(Gal per day) gal/day
Engineer Effort Low Very Low Low High
Required (Road (Excavating (Seepage Pits (Construction
Construction for plant, constructed by of Pond)
and sewerage troop details)
Maintenance) lines)
Operating 5 1 Daily detail 1 (part time)
Personnel of 4-6.
Regquired
Limitations on Availability Not authorized in | Area for Pond
Employment of None mary areas (Approx 5.5
Treatment Acres)
Plant Real Estate
or Dump Site and Permits
Maintenance High Low Moderate Very Low
Requirements (Clean traps)
Reliability Low Mcoderate High Very High
(In porous soils)
Relocation High High Moderate Low, but
Requirements (Close pits) New Pond
Aesthetics Low High Very Low Moderate
Earliest )
Fielding FY 1999 FY 2000 Now FY 1996
Date

Figure 3-10 Non-Dollar Decision Costs per Module

3-20




e+ B hen R SRRl

As might be expected, comparisons of fuel consumption parallel
those for weight. The Oxidation Pond requires no POL, and the generator for the Packaged
Plant (assumed 2 * 3 kw) requires only about 15 gallons of fuel per day. Similarly, the burn-out
latrines require about 30 gallons per day. The five trucks of the Ccllect and Haul Away
alternative, however, require about 131 gallons per day, assuming a 25-mile round trip haul.

The engineer effort required varies a great deal among the three
alternative approaches. Construction of seepage pits is the responsibility of the individual units,
not engineer units. The Packaged Wastewater Treatment Plant requires a relatively small
amount of engineer effort. Most of the plants investigated require some emplacement, and some
engineer work may be required for sewerage lines, but the total effort is very small. The
Collect and Haul Away approach will probably require a small effort on road construction and
a somewhat larger effort to maintain the roads used for transporting the wastewater.
Constructing the Oxidation Pond will require considerably more engineer effort. The
construction estimate prepared for the Decision Cost Estimate yielded a total of 190 dozer hours,
64.5 grader hours, and 46.2 sheepsfoot roller hours for a typical Oxidation Pond. To complete
the earthwork in about 30 hours would require about 6 dozers, 2 graders, and 2 rollers. Equally
important as the engineer effort required is the fact that the task would be added to the list of
engineer tasks for the area during the operation. How soon the construction task is done
depends on the engineer effort available and the priority assigned.

The Oxidation Pond must have a trained and knowledgeable
operator available, but he will not need to be on duty at the lagoon at all times. Similarly, an
operator must be available for the Packaged Plant, but not for 24 hours a day. Virginia state
regulations, for example, require a trained operator for such a plant to be on duty at least four
hours a day. The wastewater collection trucks, on the other hand, will require at least five
drivers for the trucks for each module.

As Section 3.3.2.1.2 indicated, the Collect and Haul Away
Approach can be used only when the host nation or supported agency can provide a treatment
plant or other acceptable disposal site within a reasonable distance of the Force Provider module.
Likewise, an oxidation pond or stabilization pond can be constructed only when sufficient area
(about 5.5 acres) is available near the module. Burn-out latrines and free discharge of shower
and laundry are not authorized in many areas, particularly in the U. S. Thus the Packaged
Wastewater Treatmept Plant is the only appreach which could be employed anywhere, without
restriction.

Maintenance requirements also vary considerably among the three
approaches. Those for the Oxidation Pond are very low. The only mechanical part of this
system is the chiorinator and it requires little maintenance. The Field Sanitation Approach does
not involve equipment, but it does require regular inspection and cleaning of the grease traps.
Most packaged plants have pumps and air compressors which need some repair, but maintenance
requirements will still te relatively low. The wastewater collection trucks, on the other hand,
will require much more maintenance -- particularly with the high annual mileage anticipated.

[N
'—:r..
o l
i
h l
5

3-21



An oxidation pond relies on natural biological treatment processes,
algae, and sunlight. Since there is little to go wrong, the process is very reliable. Most
packaged treatment plants use essentially the same processes in a coatrolled environment and are
also quite reliable. The Field Sanitation Approach is normally guite reliable, although some
soils can clog easily and block further seepage. The Collect and Haul Away Alternative is also
quite simple in theory. With so many trucks and drivers involved, however, some spillage is
likely, and accidents are always a possibility.

When anoverseas Force Provider deployment has finished, cleaning
the wastewater collection trucks and the packaged plant for return to CONUS would probably
require steam cleaning to meet the strict U. S. entry requirements. The oxidation pond, on the
other hand, would be left in place for the natural processes to complete the stabilization. The
Field Sanitation Approach would require that seepage pits and any pit latrines be closed and
properly marked.

As Section 3.3.3 indicated, The Operational Requirements
Document for the Force Provider plans Initial Procurement for FY 1995 and Initial Operational
Capability (I0C) in FY 1996. The Wastewater Treatment System is identified as a Preplanned
Product Improvement (P3I) but should follow the Force Provider with minimum delay. The
Field Sanitation Approach and the Oxidation Pond are the only approaches which can probably
meet the Force Provider schedule without difficulty. The earliest fielding date estimated for the
Collect and Haul Away Approach is FY 1999, and the Packaged Plant would probably be fielded
a year later. If it is possible to speed up these procurements, it would be expensive.

As this discussion indicates, these noa-doilar costs are not so easy
to quantify as dollar costs. Nevertheless, they need to be considered in selecting among the
alternative approaches.

3.4 TRADE-OFF ANALYSES

3.4.1 Cost Uncertainties

3.4.1.1 Acquisition Strategy

One area of uncertainty which affects the Decision Cost Estimates
of all approaches is the acquisition strategy adopted. As Section 3.3.2.1.1 indicated, the basic
cost estimates for all approaches assumed a modified NDI acquisition strategy leading to type
classification. In this Trade-Off Analysis, however, the following two alternative acquisition
strategies were 2iso evaluated:

. Modified NDI leading to operational stocks

L Service Contract
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In general, an acquisition strategy leading to operational stocks can
be expected to reduce RDT&E Costs slightly. Less extensive testing requirements should reduce
Testing costs, and the elimination of some acquisition documentation should reduce Development
Engineering costs. Manufacturing costs, the principal component of Pro.urement costs, would
be unchanged, but second destip=tion shipping costs would be eliminated, since the equipment
would remain at depot. This reduction in Procurement funds, however, would be offset by an
increase in O&M costs as the equipment is withdrawn from depot stocks for each deployment.
Since these Transportation costs would be spread across the operating years instead of being
concentrated in one or two fielding years, inflation would increase the current dollar cost of the
program.

A service contract can be either with Government Furnished
Equipment (GFE) or with contractor furnished equipment. A service contract with Government
Fumnished Equipment appears to offer very little possibility of cost savings. RDT&E and
Procurement costs woulG remain about the same as for the NDI approach. O&M costs would
probably increase, because of the contractor’s overhead and profit requirements. Thus total
costs would probably increase. Consequently this alternative will not be further considered.

A service contract with contractor furnished equipment, however,
seems to offer more possibilities. Both RDT&E and Procurement costs would be virtually
eliminated. O&M costs per deployment would probably increase, because of the contractor’s
overhead and profit requirements. Thus if we assume the same number and frequency of
deployments as for the NDI approach, O&M costs would increase. If the planning estimates are
not correct, however, and all 36 Force Provider modules are never deployed at once, the service
contract could produce real savings -~ the contractor would be paid essentially for deployments.

3.4.1.2 Collect and Haul Away Approach

All estimates are by their nature uacertain, but the uncertainties in
this Best Technical Approach (BTA) are considerably greater in some areas than in others. In
addition to the uncertainties derived from the acquisition strategy discussed in Section 3.4.1.1,
several other uncertainties in the Decision Cost Estimate for the Collect and Haul Away
Approach should be noted. The RDT&E (Development) Costs were based on those for similar
programs. The analyst based estimates of the manufacturing cost on the current cost for a
specific 1000-gallon water tanker/distributor, LIN G28212, which was obtained from the PM
at TACOM. The number of trucks required, however, was based on the estimates discussed in
Section 3.3.2.1.2, which may not be correct. In particular, there is a large difference between
the estimate of 70 gal'ons per person per day found in envircnmental engineering texts and state
regulations and the 48 gallons per day stipulated for Force Provider. Estimates of replenishment
parts costs per mile, on the other hand, are based on data developed by the US Army Cost and
Economic Analysis Center (USA CEAC) from Sample Data Collection (SDC). POL Costs are
based on average fuel consumption for the 939 Series developed by the USA CEAC. The
principal area of uncertainty for the O&M costs is the average miles per year per truck, which
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was based on the assumptions on deployments and average haul distance discussed in Section
3.3.2.1.2

3.4.1.3 ackaged Wastewater atmen 1

Some of the uncertainties in the cost estimates for the Packaged
Wastewater Treatment System paralle] those for the Collect and Haul Away Approach. The
uncertainties resulting from the choice of an acquisition strategy affect both systems, although
the results are, of course, not precisely the same. Similarly, the RDT&E costs are based on the
same earlier systems, the 1500 GPH and the 3000 GPH Reverse Osmosis Water Purification
Units (ROWPU). The higher costs for the plant selection reflect the fact that the task of
selecting a plant is more complicated than mounting a suitable tank and pump on an existing
truck chassis. Manufacturing costs were based on those for a specific system, the 40 ISO STF
manufactured by Waterworks Technologies. If a different system is selected, costs could be
either higher or lower. Under O&M costs, depot level reparables and consumables were
estimated as a percentage of manufacturing cost. If a system with a different manufacturing cost
were selected, these estimates would also change. The estimates for POL costs were based on
the PU-625 power unit. The POL costs for hour for this unit are based on information collected
by the US Armmy Cost and Economic Analysis Center (USA CEAC) from Sample Data
Collection (SDC) and are probablv accurate. The average operating hours per year, however,
are based on the assumption that each Force Provider module will be deployed for an average
of 90 days each year. This assumption was used for all four approaches and hence provides a
valid basis for comparison, but it may turn out to be incorrect.

3.4.1.4 Oxidation Pond or Sewage Lagoon

The Decision Cost Estimates for the Oxidation Pond or Sewage
Lagoon probably have fewer uncertainties than the two alternatives discussed above --
particularly for RDT&E and Procurement Costs. During the RDT&E phase two tasks will be
accomplished. First, detailed blueprints will be developed for an oxidation pond for a 550-man
Force Provider Module and for all six modules deployed together. TM 5-302 Army Facility
Component Systems includes generic blueprints for oxidation ponds. Secondly an NDI
chlorinator will be selected for treatment of the effluent from the oxidation pond when such
treatment is needed. Both tasks are relatively simple. Although the cost estimates for them may
not be precisely correct, they are not likely to be far wrong. Procurement costs cover the costs
for acquiring a chlorinator and are based on an existing chlorinator manufactured by
Chlorination, Inc. which appears te be suitable. If a different chlorinator is selected, costs
would be slightly different. The O&M costs for depot level reparables and consumables were
estimated as a percentage of manufacturing cost. If a chlorinatcr with a different manufacturing
cost were selected, these estimates would also change. The largest cost element for the
Oxidaticn Pond, and the one with the most uncertainties, is 5.12, where the costs of constructing
the pond are captured. Standard environmental engineering rules were used to size the pond,
construction equipment production factors from FM 5-34 were used to ¢atermine the equipment
and hours required, and operating costs per hour were based on DA Sy stem Sustainment Cost
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Factors. However, unusual site conditions could cause considerable divergences from these
estimates.

3.4.15 ield Sanitati roa

Since the cost of troop labor is excluded from the Decision Cost
Estimates, the only significant cost included is for the POL used for the burn-out latrines. As
Section 3.2.2.1 indicated, 24 toilets were assumed per module. FM 21-10-1 estimates about 14
gallons of a mixture of gasoline and diesel oil per toilet per day, and this is probably quite
accurate. The assumption that each Force Provider module will be deployed for an average of
90 days a year was used for all approaches, but it may prove to be incorrect.

3.4.2 Sensitivity Analyses
3.4.2.1 General

In the sensitivity analyses the values of the input parameters in an
area of uncertainty identified above were varied one at a time. The purpose of these analyses
was to determine whether the outputs are sensitive to the input changes, to bound the estimates,
and to highlight the cost drivers. This section reports the results of these analyses. Since
changing the acquisition strategy can have effects across the entire Decision Cost Analysis, this
portion of the analysis is presented separately from changes in the other assumptions and
variables.

3.42.2 Alternative Acquisition Strategies

3.4.2.2.1 Collect and Haul Away Approach

As Section 3.4.1.1 indicated, changing the acquisition
strategy to a modified NDI leading to operational stocks would slightly reduce the RDT&E
(Development) Costs. Less extensive testing requirements should reduce Testing costs, and the
elimination of some acquisition documentation should reduce Development Engineering costs.
in this case, however, the wastewater collection tank and pump will be mounted on a standard
5-ton truck chassis. Since the truck itself has already been tested and type classified, the
reduction in cost for these two cost elements is estimated at only 10%. This would raduce Cost
Element 1.01 Development Engineering to $1,786K and 1.06 System Test and Evaluation to
$106K. These two changes would reduce 1.0 RDT&E to $2,832K. Changing to a service
contract, on the other hand, would eliminate ali RDT&E costs.

With regard to Procurement Costs, changing to
operational stocks would leave Manufacturing Costs unchanged, and second destination shipping
costs, $482.5K, would be eliminated, since the equipment would remain at depot. This
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reduction in Procurement funds, however, would be offset by an increase in O&M costs as the
equipment is withdrawn from depot stocks for each deployment. Thus 2.0 Procurement would
decrease by $482.5K and 5.0 O&M would increase by the same amount in constant dollars.
Changing to a service contract, on the other hand, would eliminate all Procuremen: costs, since
the contractor would be required to furnish the wastewater transport trucks.

Except for the second destination shipping costs
discussed above, changing to operational stocks should not change O&M costs. Storing the
equipment at a central location rather than at the location of the Army Reserve Force Provider
Companies would probably have a negative effect on training, but it should not affect costs.

Changing to a service contract, however, would
produce large changes. The contract would have to cover the contractor’s cost both of acquiring
and operating the wastewater collection trucks. The contractor could probably purchase the
trucks at about the same cost as the Army. For operating costs, however, the contractor’s costs
would be increased by the cost of money (interest) for the initial investment, the wages of the
drivers and other personnel, (military personne! costs were not included in the DCE), and
allowances for risk and profit. The costs of transporting the contractor’s equipment to the site
would be roughly the same as those for transporting the same equipment owned by the Army.
Hence these costs are excluded from the analysis. Consequently the costs for a service contract

for the Collect and Haul Approach for 20 years with the deplovment assumptions urichanged are

estimated at about $51 million.

For the special case of operations in the U. S. at a
location where commercial septic tank service is available, some additional data are available.
The Force Provider PM indicates that during the operational test at Fort Bragg, N. C., 20,000
gallons of wastewater a day were collected and hauled to the Ft. Bragg treatment plant for 15
days for a total contract cost of $14K (FY933). For 36 deployments of 90 days each this would
cost about $14/0.94990 * 6 *36 *20 = $63.7 million (FY958). This is the same order of
magnitude as the $51 million estimated above for a single contractor

34222 Packaged Wastewater Treatment System

Selecting the acquisition strategy of a modified NDI
leading to operational stocks would also reduce the RDT&E Costs for the Packaged Wastewater
Treatment System. Less extensive testing requirements should reduce Testing costs, and tne
elimination of some acquisition documentation should reduce Development Engineering costs.
This development program is more extensive than that for the Wastewater Transport Vehicle,
since it involves selecting and testing two alternative NDI systems. Consequently the reduction
in cost for these two cost elements is estimated at 20%. This would reduce Cost Element 1.01
Development Engineering to $1.787K and 1.06 System Test and Evaluation to $194K. These
two changes would reduce 1.0 RDT&E to $6,390K. Changing to a service contract, of course,
would eliminate all RDT&E costs.
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An acquisition strategy leading to operational stocks
would leave the Manufacturing Costs of the Packaged Plant approach unchanged but would move
second destination shipping costs, $59.9K, from Procurement to O&M. Thus 2.0 Procurement
would decrease to $4,720K, and 5.0 O&M would increase to $3,896K. Changing to a service
contract would eliminate all Procurement costs, since the contractor would be required to furnish
the packaged plant.

Changing to operational stocks for the Packaged Plant
should not change O&M costs, except for the second destination shipping costs discussed above.
Storing the equipment at a central location rather than at the location of the Army Reserve Force
Provider Companies would probably have a smaller negative effect on training than for the
Collect and Haul Away Approach, since only the training of the wastewater treatment
specialist/plant operator would be affected.

Changing to a service contract would produce more
significant changes, because the contractor would have to buy and operate the packaged plant.
Since the plants being considered are presently available, the cost to the contractor would be
essentially the same as the cost to the Army. As Section 3.4.2.2.1 indicated, the contract would
have to include the contractor’s cost of money (interest) for the initial investment, the salary of
the wastewater treatment plant operator and any other required personnel, and allowances for
risk and profit. Although drivers were assumed to be third country nationals or hired locally,
wastewater treatment plant operators qualified for the particular packaged plant selected would
probably need to be kept on the payroll or on retainer to be available when required.
Consequently, the costs for a service contract for the Packaged Plant for 20 years with the
deployment assumptions unchanged are estimated at $14.65 million.

3.4.2.2.3 Oxidation Pond or Sewage Lagoon

Changing the acquisition strategy to a modified NDI
leading to operational stocks would have a very small effect on the RDT&E (Development)
Costs of the Oxidation Pond Alternative, since the only hardware envisioned is the selection of
an NDI chlorinator. Less extensive testing requirements should reducs Testing Costs by about
20%, but this is only from $117.31K to $93.8K. Similarly, the elimination of some acquisition
documentation should reduce Development Engineering costs from $208.88K to $187.1K. The
portion of Development Engineering costs devoted to producing standardized blueprints for the
oxidation pond would, of course, be unchanged. Thus these two changes would reduce 1.0
RDT&E to $373.9K, a rather insignificant reduction. As for the other two alternatives,
changing to a service contract would eliminate all RDT&E costs, except perhaps the $100K for
preparing the standardized blueprints.

As for the other alternatives, changing the acquisition
strategy to lead to operaticnal stocks would shift second destination shipping costs from
Procurement to O&M Costs. In this case, however, these costs amount o0 only about 33K, since
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only the chlorinators are involved. Changing to a service contract would, of course, eliminate
all Procurement costs, since the contractor would be required to supply the chlorinators.

Except for the small second destination shipping costs
discussed above, changing to operational stocks for the chlorinators should not change O&M
costs, Storing the chlorinators at a central location rather than at the location of the Army
Reserve Force Provider Companies would probably have only a minor negative effect on
training, since only the training of the wastewater treatment specialist/plant operator would be
affected.

Changing to a service contract would produce
significant changes on O&M Costs. If the contractor were required to mobilize construction
equipment in the Theater of Operations only to construct oxidation ponds for Force Provider,
costs would clearly be prohibitive. For this analysis, however, it is assumed that the equipment
would be required for other tasks under the LOGCAP contract. Even under this assumption,
however, the costs to the contractor have to include the cost of money (interest) for the
construction equipment and for the chlorinators, the salary of the equipment operators any other
required personnel, and allowances for risk and profit. Consequently, the costs for a service
contract for the Oxidation Pond Approach for 20 years with the deployment assumptions
unchanged are estimated at $16.829 million.

342.24 Field Sanitation Approach

Since the Field Sanitation Approach involves no
RDT&E nor equipment acquisition, changing to an acquisition strategy leading to operational
stocks would niot change the Decision Cost Estimate.

Changing to a service contract, however, would
replace the labor details for digging seepage pits and operating the burn-out latrines with
contractor employees. Consequently, this alternative would clearly increase decision costs, since
the costs of troop labor were excluded from the Decision Cost Estimate. These employees
would probably receive the minimum wage, but this differs dramatically in different parts of the
world. Assuming that half the deployments are in the U. S. for training or disaster relief, the
contract cost over 20 years is estimated at $16,200K. If more of the deployments are to less
developed areas overseas, the costs would, however, be lower.

3.42.2.5 Summary of Decision Costs for _Alternate
Acquisition Strategies

Figures 3-11 and 3-12 present the Decision Costs of
the four approaches under the alternative acquisition strategies.
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~ZOLLECT PACKAGED FIELD CXIDATION
AND PLANT SANITA- POND
HAUL AWAY TION

APPENDIX D E N/A F
1.0 RDT&E 2,832.0 3,037.0 0.0 373.9
1.01 1,786.0 1,787.0 0.0 187.1
Development
Engineering
2.0 PRG- 7,999.0 4,720.0 0.0 237.6
CUREMENT
2.021 Manufacturing 5,736.0 2,921.0 0.0 60.3
3.0 MIL 0.0 0.0 0.0 0.0
CONSTRUCTICN
4.0 MIL 0.0 0.0 0.0 0.0
PERSONNEL
5.0 O&M 36,330.0 3,896.0 1,322.0 4,308.0
5.03 Depot Level 2,228.0 1,460.0 0.0 31.6
Reparables
5.04 Consumables 24,060.0 1,460.0 0.0 31.6
5.05 POL 5,791.0 715.4 1,322.0 0.0
5.061 Overhaul 2,868.0 0.0 0.0 0.0
5.12 Other: O&M 0.0 0.0 0.0 4,142.0
Costs for
Constructing Ponds
TOTALS 47,160.0 11,650.0 1,322.0 4,920.0

Figure 3-11 Dollar Decision Costs for OPERATIONAL STOCKS

(In Thousands of FY 1995 CONSTANT Dollars)
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COLLECT PACKAGED FIELD OXIDATION
AND PLANT SANITA- POND
HAUL AWAY TION

APPENDIX D E N/A F
1.0 RDT&E 0.0 0.0 0.0 100.0

1.01 0.0 0.0 0.0 100.0

Development
Engineering

2.0 PRO- 0.0 0.0 0.0 0.0
CUREMENT

2.021 Manufacturing 0.0 00 | 0.0 0.0

C
i
|
i
i
i
i
I ow 00 00 | oo 00
i
1
i
i
E
i
i

CONSTRUCTION

4.0 MIL 0.0 0.0 0.0 0.0
PERSONNEL

5.0 O&M 51,140.0 14,650.0 17,520.0 16,830.0

5.03 Depot Level 0.0 0.0 0.0 0.0
Reparables

5.04 Consumables 0.0 0.0 0.0 0.0
5.05 POL 0.0 0.0 0.0 0.0

5.061 Overhaul 0.0 0.0 0.0 0.0

5.12 Other: O&M 0.0 0.0 0.0 16,830.0

Costs for
Constructing Ponds

TOTALS 51,140.0 14,650.0 17,520.0 16,930.0

Figure 3-12 Dollar Decision Costs for SERVICE CONTRACT

(In Thousands of FY 1995 CONSTANT Dollars)
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3.4.2.2.6 Analysis of Decision Costs for Alternate Acquisition
Strategies

A comparison of the Decision Costs for Operational
Stocks in Figure 3-11 with those for the base case in Figure 3-8 (page 3-18) indicates that
changing the acquisition strategy to one leading to operational stocks would reduce the costs of
all the approaches except for the Field Sanitation Approach. The reductions are principally in
RDT&E Costs and result largely from less extensive testing requirements and the eliminationof
some acquisition documentation. However, the reductions are quite small - less than 1% for
both the Collect and Haul Away Approach and the Oxidation Pond and only 4% for the
Packaged Plant Approach. These reductions are smaller than the margin of error of the
estimates.

The total Decision Costs for a service contract shown
in Figure 3-12, on the other hand, are considerably higher than the base case estimates shown
in Figure 3-8 for all four approaches. The service contract essentially eliminates both RDT&E
Costs and Procurement Costs. However, the contractor would incur virtually the same
procurement costs, since he would be required to furnish the equipment. In addition, the
contractor’s operating costs would be higher than those of the Army by the cost of money
(interest) for the initial investment in equipment; the salaries of the drivers, treatment plant
operators, construction equipment operators, and other personnel (military personnel costs were
not included in the DCE); and allowances for risk and profit. Therefore, total costs using a
service contract are higher than the base case for all approaches. With a service contract, the
costs for the Packaged Wastewater Treatment Plant Approach are lower than those for the other
three approaches.

It should be recalled, however, that these
comparisons use the same deployment assumptions -- 90 days per year for each module. If
Force Provider is rarely deployed, the service contract could produce savings, since payment
is largely for each deployment under such a contract. The contractor would probably try to keep
his initial investment to a minimum unless required to do otherwise under the terms of the
contract. For example, if only one module were deployed for 90 days each year instead of 36,
the contractor would purchase much less equipment, and total costs for the Collect and Haul
Approach would decrease to about $1,420K. Corresponding costs for the other alternatives
would be about $521K for the Packaged Plant, $568K for the Ox:dation Pond, and only $36.7K
for the Field Sanitation Approach. With normal NDI procuremer:, on the other hand, the Army
makes a considerable up-front investment before there are any de~loyments. This is especially
true for he Collect and Haul Away Approach and for the Packay 'd Plant Approach.
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3.4.23 Other Sensitivity Analysis

3.4.2.3.1 Collect and Haul Away Approach

The Development Engineering Costs for the Collect
and Haul approach were based on those for the 1500 GPH and the 3000 GPH Reverse Osmosis
Water Purification Units (ROWPU), reduced because the wastewater transport truck is 2 much
simpler piece of equipment. The level of effort, 34 manyears contract and 10 manyears
government, still seems rather high. If it were reduced by 50%, Development Engineering
would be reduced to $2,218.0K and 1.0 RDT&E to $3,276K.

For costing purposes the Wastewater Transport Truck
was estimated to cost the same as the 1000-gallon water distributor, LIN G28212. The PM at
TACOM gave the current cost of this truck as $31K each (FY94$). Compared to other Army
vehicles, this price is low -- the 5-ton dump truck, for example costs $140K. Consequently the
manufacturing cost of the Wastewater Transport Truck could easily be double that in the basis
cost estimate, $62K (FY943%) or $62.734K (FY95%). This would increase 2.021 Manufacturing
Costs to $13,550K and 2.0 Procurement to about $16,660K. In addition, the number of trucks
is based on a number of assumptions (discussed in Section 3.3.2.1.2), which include 48 gallons
per person per day. If the standard environmental engineering planning factor of 70 gallons per
day were used, the total number of trucks required would be increased to 252. This would
increase the Manufacturing Cost to $8,233K and 2.0 Procurement to $10,870K. If the increase
in cost and the increase in cost of the trucks were combined, Element 2.021 would increase to
$16,060K and total Procurement to about $21,740K.

As Section 3.4.1.2 indicated, estimates of both
replenishment parts and POL costs per mile are based on data developed by the US Army Cost
and Economic Analysis Center (USA CEAC) from Sample Data Collection (SDC) and are
probably accurate. The average miles per year per truck and the number of trucks, however,
are based on a number of assumptions. The preceding paragraph discussed the impact on
procurement costs of using a planning factor of 70 gallons per person per day. Using this factor
would also increase the total parts cost to $36,800K, the POL costs to $8,108K and total O&M
Costs to $50,096K.

The basic estimate assumed that each Force Provider
will be deployed for 90 days each year on the average. Af alternate minimum assumption might
be 30 days per year. This would reduce the total of Depot Level Reparables and Consumables
from $26,284K tc $8,762K and POL to $1,931K. These changes would reduce 5.0 O&M to
about $12,020K. Average deployment of more than 90 days per year for each Force Provider
unit is possible, but not likely.

More likely is increased mileage because of a greater

haul distance. As Section 3.3.2.1.2 indicated, the basic estimate assumed an average round trip
haul distance of only 25 miles. This is quite short. If the round trip distance increased to 50
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miles, the total of Depot Level Reparables and Consumables would increase to $52,560K and
POL to $11,480K. These changes would increase 5.0 O&M to $71,480K. If this change in
mileage were combined with the increase in wastewater to 70 gallons per person per day, total
parts cost would increase to $73,600K, POL costs to $16,220K, and total O&M Costs to
$95,010. The magnitude of these changes indicate how sensitive these estimates are to changes
in annual mileage.

34232 Packaged Plant Approach

The estimates of the RDT&E Costs for the Packaged
Plant Approach are based on a compressed development schedule which depends on the
availability of suitable commercial plants and acceptable commercial data and assumes a
minimum of matrix support. If these assumptions turn out not to be correct, a much more
extensive development program would be required. For Development Engineering this might
require as much as 12 manyears of effort (Government and contract) during CE/DEMVAL and
48 manyears during EMD. This would increase 1.01 costs to $6,049K and RDT&E to $7,648K.

The schedule for the Packaged Plant, on the other
hand, is slower than would be desirable. It assumes one year of CE/DEMVAL in FY 1995 and
two years of EMD from FY 1996 through 1997. Since the Force Provider is scheduled for
Initial Operational Capability (IOC) in FY 1996, it would clearly be desirable to expedite the
development schedule for the Packaged Plant. If the Packaged Plant program can be expedited
to begin production in FY 1997 or FY 1996, it will certainly be more expensive. With a 25%
increase, Development Engineering would be $2,792K and Total RDT&E $4,110K. This
increase is much less significant than the one discussed above.

As Section 3.4.1.3 indicated, the estimates for the
Manufacturing Cost were based on a specific plant, one produced by Waterworks Technologies.
If another plant were selected, the Manufacturing Cost would. of course, be different. Costs
for the plants in the market survey ranged from about $50K to a high of $373K each. It is
unlikely that the Army would select the most expensive plant. but there are several choices in
the $135K to $160K range. If a plant costing $150K were se’zcted, total manufacturing cost
would increase to $5,400K. Since Engineering Changes and bo:: Initial Depot Level Reparables
and Initial Consumables were estimated as a percentage of ) nufacturing Cost, these costs
would also be higher. Therefore, 2.0 Procurement Costg wou' . increase to $7,581K. On the
other hand, if one of the cheapest plants were selected, the cos: uld be as low as $50K each.
With this cost, total Manufacturing Cost would be $1,800K ar.  >tal Procurement $3,513K.

Since replenishment  depot level reparables and
consumables are both estimated as a percentage of manufact: g cost, the change in the
manufacturing cost would also increase these O&M costs. 1 :g the higher estimate for
manufacturing cost, $150K each, would increase the total o: :pot level reparables and
consumables from $2,920K to $5,398K and total O&M costs to .  314K. On the other hand,
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using the lowest price, $50K each, would decrease the total of depot level reparables and
consumables to $1,799K and total O&M costs to $2,715K.

For the Collect and Haul Away Approach, Section
3.4.2.3.1 investigated the effects of changing the deployment from 90 days per year per module
to 30 days per year. If this same change were made for the Packaged Plant approach, the costs
for POL to operate the generator would decrease from $715.4K to $238.5K. This would
decrease 5.0 O&M Costs from $3,836K to $3,359K. Just as for the Collect and Haul Away
Approach, an average deployment for each Force Provider module of more than 90 days per
year is possible, but not likely.

34233 Oxidation Pond or Sewage Lagoon

As Section 3.4.1.4 indicates, two tasks will be
accomplished during the RDT&E phase for this approach. First, detailed blueprints will be
developed for an oxidation pond for a 550-man Force Provider Module and for all six modules
deployed together. Secondly, an NDI chlorinator will be selected for treatment of the effluent
from the oxidation pond when such treatment is needed. Both tasks are relatively simple, and
their costs are low. If both costs increased by 50%, 1.01 Development Engineering would
increase only to $313,3K and total RDT&E Costs to $523.7K. The increase, $104.4K, is only
2% of total Decision Costs and hence is not significant.

: Similarly, the Manufacturing Cost of the chlorinator
was based on the catalog prices obtained from manufacturers. Even if the cost increased by
50%, to $2.64K each, Total Manufacturing Cost would increase only to $94.95K and Total
Procurement Cost to $269.3K. The change this produces in Total Decision Cost is less than 1%
and hence is not significant.

As Section 3.4.1.4 indicated, the largest Cost
Element for the Oxidation Pond, and the one with the most uncertainties, is 5.12, where the
costs of constructing the pond are captured. The deployment assumptions used were the same
as for the other approaches: a 90-day deployment every year for each module. In the case of
the oxidation pond, the length of the deployment is essentially irrelevant -~ once constructed, a
pond can be used for many years. The number of deployments is, however, critical, since an
oxidation pond must be constructed at each new location. If the assumption is changed to
deployment to a new location only every other year, the Reserve Force Provider Companies
would return to the same location for the second year. Under this assumption the construction
costs would be reduced to $2,071K and 5.0 O&M Costs to $2,234K.

To size the pond, standard environmental engineering
rules were used. These call for 1 acre per 100 people supported, or 5% acres for a Force
Provider module. In hot climates, smaller oxidation ponds could be used. The Army Facility
Component System, for example, recommends a 2-acre pond to support 500 to 700 people where
the minimum mean monthly temperature is above 41°F. If half of the ponds were in hot areas,
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with a surface area of only 2 acres each, the construction costs would decrease to $3,107K and
Total Q&M Costs to $3,270K.

Construction equipment production factors from FM
5-34 were used to determine the equipment and hours required, and operating costs per hour
were based on DA System Sustainment Cost Factors. The equipment production factors are
based on average terrain and typical experienced military operators. In addition, the calculations
assumed that the soil is suitable for construction of the berms and that brush, trees, and spoil
are pushed aside and left. If site conditions are less suitable, production rates will go down and
costs will go up. In less favorable terrain, production rates could easily decrease by 50%. If
this were true for all the sites, construction costs would increase to $6,213K and Total O&M

Costs to $6,376K.

3.4.2.34 Field Sapitation Approach

As for the other three approaches, the costing for the
Field Sanitation Approach assumes a 90-day deployment every year for each module. If this
were reduced to 30 days per year, POL costs and Total O&M Costs would decrease to $441K.

34235 Summary of Sensitivity Analysis

Figure 3-13 presents a summary of the results of the
sensitivity analysis.
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3.4.3 Uncertainty Analysis
3.4.3.1 General

In the Sensitivity Analyses in Section 3.4.2 the values of input
parameters in the various areas of uncertainty were varied one at a time and the resulting
changes calculated and analyzed. In the Uncertainty Analysis, on the other hand, the values of
an entire set of parameters were changed at one time. This section reports the results of this

analysis.
34.3.2 High Estimates

Figure 3-14 presents the Decision Costs of the alternatives using
the HIGHEST estimates from the Sensitivity Analyses above for each cost element. Section
3.4.1.2 indicated that there are significant cost uncertainties for the Collect and Haul Away
Approach -- particularly the number of trucks and the average miles per year per truck, which
were based on assumptions on the amount of wastewater and on deployment and average haul
distance discussed in Section 3.3.2.1.2. Largely because of these uncertainties, the costs fi.. this
approach have increased more than for any of the others. It is still the most expensive
alternative, and by a larger margin than in the basic analysis. The Field Sanitation Approach
remains the cheapest approach. Its costs did not change from the base estimate. The Oxidation
Pond or Sewage Lagoon is the next cheapest, even though the estimated cost for constructing
the ponds increased 33% because of assuming less favorable terrain. The Packaged Plant
remains much cheaper than the Collect and Haul Away Approach, although it is still
considerably more expensive than the Oxidation Pond.

3.4.3.3 Low Estimates

Figure 3-15 presents the Decision Costs of the approaches using
the LOWEST estimates from the Sensitivity Analyses above fo: 2ach cost element. The order
among the alternatives ranked by cost is the same as for th: high estimates, although the
differences between alternatives are, of course, smaller. The C: :ct and Haul Away Approach
is again the most expensive alternative and the Field Sanitat. - Approach is the cheapest,
followed by the Oxidation Pond. Combining the assumptiot: f reduced deployment and
favorable hot climate for half of the deployments considerably rv  -ed the costs of constructing
the ponds.

3.4.3.4 High-Low Comparisons

Figure 3-16 presents the results of tt:.  acertainty Analysis of the
four alternatives in graphical form. The vertical lines show the ra;  jetween the high and low
estimates for each alternative. The horizontal tick marks indicate basic estimates for each

system.
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N
l COLLECT PACKAGED FIELD OXIDATION
- AND PLANT SANITA- POND
l HAUL AWAY TION
APPENDIX D E N/A F
l 1.0 RDT&E 5,494.0 7,648.0 0.0 523.7
' 1.01 4,436.0 6,049.0 0.0 3133
- l Development
Engineering
l 2.0 PRO- 21,740.0 7,581.0 0.0 269.3
- CUREMENT
' 2.021 Manufacturing 16,060.0 5,400.0 0.0 94.9
3.0 MIL 0.0 0.0 0.0 0.0
CONSTRUCTION
' 4.0 MIL 0.0 0.0 0.0 0.0
PERSONNEL
I 5.0 O&M 95,010.0 6,314.0 1,332.0 6,376.0
5.03 Depot Level 6,238.0 2,699.0 0.0 31.6
' l Reparables
5.04 Consumables 67,360.0 2,699.0 0.0 31.6
: I 5.05 POL 16,220.0 715.4 1.332.0 0.0
: 5.061 Overhaul 4,015.0 0.0 0.0 0.0
I 5.12 Other: O&M 0.0 0.0 0.0 6,213.0
Costs for
I Constructing Ponds ,
TOTALS 122,200.0 21,540.0 2.0 7,169.0
Figure 3-14 Dollar Decision Costs - HIGH Estimates for NI 1 Tupe Classification
I (In Thousands of FY 1995 CONSTANT 3)
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COLLECT PACKAGED FIELD OXIDATION
AND PLANT SANITA- POND
HAUL AWAY TION

APPENDIX D E N/A F
1.0 RDT&E 3,287.0 3,532.0 0.0 419.2
1.01 2,229.0 2,234.0 0.0 208.9
Development
Engineering
2.0 PRO- 5,435.0 3,513.0 0.0 237.6
CUREMENT
2.021 Manufacturing 4,015.0 1,800.0 0.0 63.3
3.0MIL 0.0 0.0 0.0 0.0
CONSTRUCTION ‘
4.0 MIL 0.0 0.0 0.0 0.0
PERSONNEL
5.0 O&M 12,020.0 2,239.0 441.0 1,717.0
5.03 Depot Level 743.0 900.0 0.0 31.6
Reparables
5.04 Consumables 8,020.0 900.0 0.0 31.6
5.05 POL 1,931.0 238.5 | 441.0 0.0
5.061 Overhaul 956.0 0.0 0.0 0.0
5.12 Other: O&M 0.0 0.0 0.0 1,554.0
Costs for
Constructing Ponds
TOTALS 20,740.0 9,284.0 441.0 2,374.0

Figure 3-15 Doliar Decision Costs LOW Estimates for NDI with Type Classification

ALLLD=-D5
YT YA .

3-42

(In Thousands of FY 1995 CONSTANT Dollars)
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The Collect and Haul Away Approach is the most expensive under
all assumptions and the Oxidation Pond or Sewage Lagoon is the cheapest. There is a small
overlap among the costs of the approaches -- the lowest estimates for the Collect and Haul Away
Approach are almost the same as the highest estimates for the Packaged Plant. Similarly, the
lowest estimates for the Packaged Plant Approach are very close to the Highest estimates for the
Oxidation Pond. These differences, in fact, are so small that they are within the margin of error

of the estimates.

3.4.3.5 Conclusions of the Uncertainty Analysis

Although the Uncertainty Analysis produces quite large changes in
the dollar decision costs, there are no changes in the ordinal comparison among the three
approaches. The Collect and Haul Away Approach is always the most expensive approach, and
Field Sanitation Approach, is always the cheapest, followed by the Oxidation Pond or Sewage

Lagoon.

Even though it does not produce changes in the ranking of the
approaches, the Uncertainty Analysis does underline the importance of considering a range of
costs rather than a single estimate for each cost element. The Uncertainty Analysis also provides
envelopes within which the actual system costs have a very high probability of falling. In
addition, Figure 3-16 clearly indicates the overlap in the cost estimates for the different

alternatives.

3.5 DECISION CRITERIA FOR SYSTEM SELECTION

& COST: Field Sanitation is the cheapest approach. Its 20-year cost is $3.6
million less than the Oxidation Pond and $14.9 million less than
a Packaged Plant.

. SCHEDULE: The Field Sanitation Approach and the Oxidation Pond can both be
implemented almost immediately.

o PERFORMANCE: The Oxidation Pond has the best performance, followed by
the Packaged Plant.

o OPERATIONS: The Packaged Plant is the only approach which can be used
in virtually every situation.

L OVERALL: The Oxidation Pond offers the best performance at the least cost.
When site conditions or local regulations do not permit its use, the
Packaged Plant can meet the need at minimum extra cost.




SECTION 4

SUMMARY OF RESULTS

4.1 THE ACQUISITION ISSUE
The Army needs a sound wastewater management plan for the Force Provider package.
Developing and implementing such a plan wall contribute to controlling the potential health threat

posed by waste-borne diseases in the field and will aiso satisfy environmental regulations and
concerns, as directed in Defense Planning Guidance.

42 ALTERNATIVES
4.2.1 Technical Approaches
This Best Technical Approach Analysis examined four technical approaches:
. Collect and Haul Away Approach
° Packaged Wastewater Trez;mlent System
L Oxidation Pond or Sewage Lagoon

. Field Sanitation Approach: Burn-Out Latrines and Soakage Pits

4.2.2 Acquisition Strategies

In addition, three different acquisition strategies were considered:
° Modified NDI leading to Type Classification.
° Modified NDI leading to operational stocks

° Service Contract (Like LOGCAP)

4-1
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4.3 ANALYSIS AND COMPARISON OF ALTERNATIVES

4.3.1 Cost Analysis
4.3.1.1 Decision Costs

Figure 4-1 shows the Dollar Decision Costs for the four alternative
approaches in thousands of FY 1995 constant dollars. (Detailed estimates for the individual Cost
Elements are included in the Appendices indicated.)

COLLECT PACKAGED FIELD OXIDATION
AND PLANT SANITA- POND
HAUL AWAY TION

APPENDIX D E N/A F
1.0 RDT&E 3,287.0 3,532.0 0.0 419.2
2.0 PRO- 8,482.0 4,780.0 0.0 237.6
CUREMENT
3.0 MIL 0.0 0.0 0.0 0.0
CONSTRUCTION
4.0 MIL 0.0 0.0 0.0 0.0
PERSONNEL
5.0 O&M 35,840.0 3,836.0 132.0 4,305.0
TOTALS 47,610.0 12,150.0 1,322.0 4,962.0

Figure 4-1 Dollar Decision Costs for NDI with Type Classification

(In Thousands of FY 1995 CONSTANT Dollars)
As might be expected, Field Sanitation is the least expensive approach, followed
closely by the construction of an Oxidation Poud. The collect and Haul Away Approach is

clearly the most expensive. The Packaged Plant Approach is about $35 million cheaper than the
Collect and Haul Approach but about $7 million more expensive than the Oxidation Pond.

4-2
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4.3.1.2 Sensitivity and Uncertainty Analyses

In the sensitivity analyses the values of the input parameters and
assumptions were varied one at a time. These analyses indicated how sensitive the outputs are
to changes in the inputs and highlighted the cost drivers. Then, in the uncertainty analysis, the
values of an entire set of parameters were changed at one time. Figure 4-2 presents the results
of the Uncertainty Analysis of the four alternatives in graphical form. The vertical lines show
the range between the high and low e.: .nates for each alternative. The horizontal tick marks
indicate the basic estimates for each system.

The Collect and Haul Away Approach is the most expensive under
all assumptions and Field Sanitation is the cheapest, followed by the Oxidation Pond. There is
a small overlap among the costs of the approaches -- the lowest estimates for the Collect and
Haul Away Approach are almost the same as the highest estimates for the Packaged Plant.
Similarly, the lowest estimates for the Packaged Plant Approach are very close to the Highest
estimates for the Oxidation Pond. These differences, in fact, are so small that they are within
the margin of error of the estimates. Thus, even though it does not produce changes in the
ranking of the approaches, the Uncertainty Analysis does underline the importance of
considering a range of costs rather than a single estimate for each cost element. The Uncertainty
Analysis also provides envelopes within which the actual system costs will probably be.

4.3.1.3 Decision Costs for Alternate Acquisition Strategies

Figure 4-3 summarizes the Decision Costs of the four approaches
under the three acquisition strategies.

Changing the acquisition strategy to one leading to operational
stocks would reduce the costs of all the approaches except for the Field Sanitation Approach.
The reductions are principally in RDT&E Costs and result largely from less extensive testing
requirements and the elimination of some acquisition documentation. However, the reductions
are quite small -- less than 1% for both the Collect and Haul Away Approach and the Oxidation
Pond and only 7.7% for the Packaged Plant Approach. These reductions are smaller than the
margin of error of the estimates.

The total Decision Costs for a service contract shown in Figure 4-3,
on the other hand, are considerably higher than the base case estimates for all four approaches.
The service contract essentially eliminates both RDT&E Costs and Procurement Costs.
However, the c: ntractor would incur virtually the same procurement costs, since he would be
required to furnish the equipment. In addition, the contractor’s operating costs would be higher
than those of the Army by the cost of money (interest) for the initial investment in equipment;
the salaries of the drivers, treatment plant operators, construction equipment operators, and other
personnel (military personnel costs were not included in the DCE); and allowances for risk and
profit.

4-3
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COLLECT
AND
HAUL AWAY

PACKAGED
PLANT

FIELD
SANITA-
TION

OXIDATION
POND

NDI WITH TYPE

. CLASSIFICATION
- (34 Deployments

per Year)

47,610.0

12,150.0

1,322.0

4,962.0

OPERATIONAL
STOCKS
(36 Deployments
per Year)

47,160.0

11,650.0

1,322.0

4,920.0

SERVICE
CONTRACT
(36 Deployments
per Year)

51,140.0

14,650.0

17,520.0

16,930.0

SERVICE
CONTRACT
(1 Deployment
per Year)

1,421.0

407.0

36.7

568.0

Figure 4-3 Decision Costs for Different Acquisition Strategies

(In Thousands of FY 1995 CONSTANT Dollars)

If, however, Force Provider is rarely deployed, the service contract
could produce savings, since payment is largely for each deployment under such a contract. The
contractor would probably try to keep his initial investment to a minimum unless required to do
otherwise under the terms of the contract. As an example, the bottom row of Figure 4-3 shows
the costs under a service contract if only one module were deployed for 90 days each year.
Although this solution would save money, it would increase operational risk, since it is likely
that the contractor would not be able to support all 36 modules at the same time,

4-5




4.3.2 Operational Analysis

4.3.2.1 Performance Criteria

As Figure 4-4 indicates, based on performance alone the Oxidation
Pond is clearly the best choice, followed closely by the Packaged Plant.

4.3.2.2 Qperational Criteria

The principal weakness of the Oxidation Pond is that in certain
locations -- urban areas, for example -- it would not be possible to use this approach.

4.3.2.3 Schedule Criteria

With regard to schedule, Field Sanitation Methods or an Oxidation
Pond are the preferred approaches, since either could be implemented almost immediately.
both the Collect and Haul Approach and the Packaged Plant, on the other hand, require more
time to select and procure the equipment.

4.3.3 Integration of Cost and Performance Criteria

Figure 4-5 plots cost versus performance for the four approaches and the three
acquisition strategies. (The costs are those shown in Figure 4-3, and the Performance ratios are
those in Figure 4-4.) The Oxidation Pond and the Packaged Plant have both good performance
and low cost. The Field Sanitation approach has low cost, except when a service contract is
used, but it also has very low performance. The Collect and Haul approach has high cost but
relatively poor performance and is limited by deployment and support considerations. For each
alternative approach, an acquisition strategy leading to Operational Stocks is slightly less
expensive than the NDI acquisition strategy. The service contract is the most expensive strategy

for all four approaches.




Ly

oueULIO}I9] uo paseq sayoeoiddy jo uosueduwio) p-p 21ndig

ssapwosddy
LINVS Q1314 INV1d aNOd AIXO NYH % 110D
1. s i 1 - o
-G0'0
1o
S1°0
HSIH WHOJHId % 20
ALNIGYIHOJINS
-GS0
YIYALIEO TYNOLLVHIJO
ALNIBVAG1d30 [ €0
VYIVALIAD IDNYINEOAYAd
GE0
-$'0
SIBA MUOG oMY SOUWULLIOPR 4
dduewLIo}IdJ *SA sydeoaddy

LEPA




8

sa13areng uonsinboy pue sayoeorddy [y 10j sUBULIOMI] SNSISA 150D G-p 2ngig

(oneY eojoyo edxg) eoueuLoped

vo €0 20 1’0 0,
» ¥ m
| — ,
0] 8 2}
¢ &
. SL o
wejq . i 8.
ptiod UoREPXO uopEYUES plold © ¢
- G2 m
- 0€ Q
PBAUOD BCINIES K ® 2
BAUOD BCINGS K =
rob &
$300}g feuopeladp O @
: A B!
IaN + , - 0S “M
O
pueBbo INeH B 199]100 L g5 o
S
- 09 &
lgg @

aouBWIONad SA 1S09)

L .




4.4

4.5

DECISION CRITERIA

L COST: Field Sanitation is the cheapest approach. Its 20-year cost is $3.6
million less than the Oxidation Pond and $7 million less than a
Packaged Plant.
] SCHEDULE: The Field Sanitation Approach and the Oxidation Po=d can both be
implemented almost immediately.
L] PERFORMANCE: The Oxidation Pond has the best performance, followed by
the Packaged Plant.
. OPERATIONS: The Packaged Plant is the only approach which caa be used
in virtually every situation.
] OVERALL: The Oxidation Pond offers the best performance at the least cost.
When site conditions or local regulations do not permit its use, the
Packaged Plant can meet the need at minimum extra cost.
RECOMMENDATIONS
o The Oxidation Pond should be adopted as the nornnal solution to the Wastewater
Treatment Problem for Force Provider when host nation support is not available.
° The Oxidation Pond should be constructed by the supporting Army Engineer unit.
°

To provide for those cases where an Oxidation Pond cannot be used, a Packaged
Plant should be developed, type classified, and acquired. If six plants were
purchased (one for each Force Provider Company) the total combined program
cost for the Oxidation Ponds and Packaged Piants would be $9.1 million. This
is only about $4 millio; more than the cost for the Oxidation Pond Approach
alone and about $3 million less than using the Packaged Plant for all cases. This
recommendation seeks to achieve a balance between cost and operational
flexibility in the use of the Force Provider system.
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OPERATIONAL REQUIREMENTS DOCUMENT (ORD) T

FOR
FORCE PROVIDER (FP)

1. General Description of Operational Capability.

a. Overall Mission Area. The FP will prov1de a capabllity
to give the front-line soldier a brief respite from the rigors of
a combat theater. Additionally, it will provide a capability or
may augment the capability of a task force to provide for theater
of operations (TO) reception and reconstitution, humanitarian
aid, and noncombatant evacuation operations (NEO) (dlsaster
relief missions). The FP will reduce deficiencies in the areas
of health, welfare, and morale of soldiers and will enhance the
quality of life for soldiers in the field. Quality of life is
linked directly to the functional areas of feeding, billeting,
health, and hygiene services. To meet the primary mission need,
the FP system must include tents; shelters; kitchens; showers,
laundries, and latrines which can be contained in a standard
package; potable water and power generation equipment; lights;
climate control equipment; morale, welfare, and recreation (MWR)
capabilities, including religious support; and other equipment to
provide the capabilities listed in paragraph 4. A capability
must be provided for moving containers within the FP site. Some
requirements of the FP, such as waste disposal and waste water
reutilization/disposal may not be available initially with
current technology. A concurrent pre-planned product improvement
(P3I) program will be initiated to allow for modernized equipment
and upgrades to the FP as the technology becomes*available.

b. Operational and Support Concepts.

(1) Operational. The FP is a system that will provide
support for a force of 3,300 personnel. It will be designed in
550-soldier modules, with each module capable of independent
operations. The FP will be assigned tq a theater Army command or
corps support command, with further attachment to an area support
group (ASG), corps support group (CSG), supply and services
battalion, or other appropriate headquarters. An FP cadre unit,
augmented with military/ civilian personnel, will be the primary
operator of the FP. Elements of the 550-soldier module of the FP
could be employed as far forward as the division support area
(DSA), depending on mission, enemy, troops, terrain, and time
(METT-T). The full 3,300-soldier FP set would be employed as far
forward as the corps area. It will be deployable on a geographi-
cal basis, consistent with climatic conditions. Deployment of
the FP in regions with cold and/or extreme cold climatic condi-
tions or in basic climatic conditions when temperatures fall
below 32 degrees Fahrenheit (F), an insulating capability for all



facilities will be required. A P3I program will be initiated to
permit operational capability in cold and extreme cold climatic
conditions.

(2) Support. The FP will be supported by the standard
Army logistics system (supply and maintenance) to the maximum
extent possible. Exceptions to this requirement, especially in
terms of requirements for P3I items, will be addressed on a case-
by- case basis. It is desirable that the FP be repairable (all
subsystems) at organizational and direct support (DS) and general
support (GS) levels of maintenance. Also, it may require new
military occupational specialties (MOSs) (i.e., waste water
treatment specialist) or unique skills for operators and
maintainers.

(a) Internal. Capabilities for strategic and tactical
mobility will be design priorities. Containerized subsystems,
unless otherwise specified, will consist of egquipment permanently
configured within Organization for International Standards (ISO)-
compatible containers or will consist of equipment/tentage, etc.,
packed inside these ISO-compatible containers. These container-
ized subsystems, when used for their intended purpose (when
equipment inside the container is operational), may be either
expandable or non-expandable containers. 2All equipment required
for assembly and support of the FP will be organic to the system
or in an available support package and self-contained where
feasible (includes material handling equipment (MHE), lights,
power generation equipment, climate control equipment, command
and control equipment, and other like items). Where applicable,
use of military standard (MILSTD) environmental control units,
MILSTD Tactical Quiet Generators, and Distribution, Illumination
System Electrical, will be the desirable equipment for climate
control, power generation and distribution, and lighting capa-
bilities. Power generation personnel and equipmént assets of the
engineer battalion (prime power) will be employed when feasible.
The concurrent, P31 program will ensure that all timelines for
environmental requirement mandates are met. Critical repair
parts will be identified and included within each component
package.

engineer units for site preparation, set up, and recovery of the
FP. Supply and maintenance support and transportation above the
standard organizational level, as well as other required combat
service support (CSS) functions, will be provided by CSS units
assigned or attached to the supporting CSG or ASG. Support will
be required for supply/resupply of class I, II, III, IV, VI, and
IX supplies. Water treatment support will be provided by the
doctrinal water support structure. Military police support also
will be required for security purposes. The FP medical facility
will be operated by a medical unit assigned to the appropriate
medical group/brigade. This medical unit will provide all
medical equipment and supplies necessary to support the FP. The

(b) External. Support will be required from avéilable //



FP will provide the necessary climate control shelters, lighting,
and utilities for the medical facility. Retail supplies and | O
merchandise will be provided by the Army and Air Force Exchange -
Service).

c. Mission Need Statement Summary.

(1) The need for the FP resulted from Operation Desert .
Storm (ODS) support deficiencies. The Chief of Staff, Army '
stated that quality of life is a crucial element in improving
overall combat readiness and that the Army could have done better
during ODS in providing living/working conditions for soldiers.

(2) The FP will provide a stand-alone support capabil-
ity. Currently, the CSS structure is capable of performing the
FP mission only on an ad hoc, task force basis. Nonmateriel
changes in current or programmed organizations or in tactics will
not enable separate functional support elements of the current
logistics system to perform the FP mission. Doctrine, training,
and organizations will be affected by introduction of the FP; but
changes in any one of these disciplines or in combinations of
them will not meet the requirements. Equipment already in the
Department of Defense (DOD) inventory will be prime candidates
for inclusion in the FP, including the U.S. Air Force Barvest
Bare/Eagle/Falcon family of systems, the U.S. Navy'’s Commun-
ications Zone Hospital, the Army’s Deployable Medical System
(DEPMEDS), and Third Army’s Bare Base Life Support System.
Quality-of-life equipment from allied nations also must be
considered. Commercial industry already has the capability to
produce the component items required for the FP, with numerous
prototypes already in existence. In some cases, firms actually
assemble components into base camps and operate them for
industries such as logging and forest fire fighting~ ~These
nondevelopmental item solutions also will be considered.

(3) The system must be developed consistent with
constraints centered on manpower and personnel integration
domains, budget, logistics supportability, transportability,
standardization, and interoperability.

2. Threat. The FP will not defeat a threat capability. The FP
and associated personnel, both supporters and supported, are vul-
nerable to the spectrum of threat destruction/disruptive capa-
bilities at all levels of conflict in the TO, from low through
high intensity. Major threats to the FP would be a result of its
proximity to targets in the division and corps areas. Though
unlikely, the FP also may be attacked as a target of opportunity.
Destructive capabilities such as direct and indirect fire,
missile effects, small arms fire, and sabotage can damage the
system and harm operators. Biological and chemical warfare



operations may render the system temporarily unusable due to
contamination.

3. Shortcomings of Existing Systems. There is currently no
system in the Army inventory that will adequately and efficiently

provide the required level of soldier quality of life. This
support mission is in addition to organic CSS unit missions to
support divisional units and also in addition to current doctrin-
al support missions for CSS units in echelons above division.
Equipment currently within the DOD could satisfy some of the
requirements for the FP system. Other components required for
the FP do not exist in the military inventory or do not meet the
self-containment requirement.

4. Capabilities Required.

a. System Performance. The FP must:

(1) Have a modular capability to operate independently
to support 550 soldiers or be complexed/combined up to a full
capability to support a brigade-sized force of 3,300 personnel.

(2) Include, as a minimum, the following items to
support soldiers: kitchens, showers, laundries, latrines, and
billeting facilities.

(3) Have a water storage, distribution, and disposal
capability to support a 550-person basic module and be capable of
complexing/combining to provide this same support to 3,300
supported personnel. Treated (potable) water will be stored in
potable water storage tanks; storage capacity for the 550-person
module should be approximately 80,000 gallons. The water dis-
tribution system will consist of pumps, couplings, hose line
(flexible, semi-rigid, or rigid), valves, and storage -tanks.

Waste water that cannot be treated will be disposed of through an/
environmentally safe method. Water reuse/conservation will be a I
desired capability for all FP subsystems that use water.

(4) Have all provisions to facilitate mission accom-
plishment, including lighting; climate control; power generation
and distribution; fuel storage and distribution; other utilities;
fire extinguishing; and all system management, supply, and main-
tenance work facilities for FP operations only. A capability
must be included for moving containers within the FP site.

(5) Have a kitchen capability to prepare and serve
3 cook-prepared meals daily for up to the maximum supported
personnel capacity of the 550-person module and also up to 3,300
personnel when the complete FP package is deployed. The kitchen
must have the capability to perform roasting, grilling, frying,
baking, and boiling tasks. Microwave operations are desired.



(6) Have a capability to provide billeting in climate ..
controlled tents with an operational range of 60-90 degrees F for
the maximum supported capacity, both for the 550-personnel module
and the full 3,300 personnel package. »

(7) Have a climate control (heating, air conditioning,
ventilation) capability with an operational range of 60-90
degrees F for all support and work facilities.

(8) Have integrated lighting and utility capabilities in
all support and work facilities and integrated lighting in
billeting facilities.

(9) Have a shower system with a capability to provide
shower support on the basis of 1 shower per soldier per day to
support the basic 550-person module and be able to support 3,300
personnel when the complete FP package is deployed. The system
must be capable of quick set up and tear down (equal to or less
than the times required for currently fielded shower systems) and
must be sufficiently mobile and rugged to operate in forward
areas of the battlefield. If the system is comprised of contain-
erized components, they must be able to complex/combine with the
climate controlled tents. Operation of the system must not have
an adverse impact on the environment. A containerized system is
desirable.

(10) Bave a laundry system with a capability to provide
laundry support for the basic 550-person module. Soldiers will
turn in up to 15 pounds of laundry during each unit occupancy of
the FP (minimum of 3 days). This subsystem must have the capa-
bility to clean personal clothing and load-carrying equipment.
Laundry will be washed and returned to the soldier within 24
hours of turn in. This laundry subsystem must have.the capa-
bility to complex/combine to support up to 3,300 supported
personnel. A containerized system is desirable. 1If this
subsystem is containerized, the components must be able to
complex/combine with the climate controlled tents. A self-
service laundry capability would be a desirable supplement.

(11) Bave a latrine capability to provide support for
the basic 550-person module. This capability must have a proper
venting system to remove waste by-produé¢ts; and it must be
equipped with or supported by a proper, environmentally sound,
waste storage, disposal, filtration, and/or treatment method.
The latrine subsystem must be capable of complexing/combining to
support up to 3,300 supported personnel. A containerized system
is desirable. :

(12) BHave a capability to provide facility space for
basic MWR services to support a 550-person module, with a capa-
bility to complex/combine to support 3,300 personnel.. These



services include, but are not necessarily limited to, religious
support, finance, and medical care facilities; mail handling; -
telephones; recreational facilities (includes television and
video machines, sports/fitness facilities and equipment, etc.);
health and comfort packs; and retail merchandising facilities.

(13) Be capable of operations in temperature, solar
radiation, and humidity conditions of hot and basic climatic
design types of Army Regulation (AR) 70-38 in temperatures from
+32 to 120 degrees F.

{14) Be resource efficient in terms of manpower, energy,
fuel, and water; self-contained to the maximum extent possible in
terms of individual subsystems; and multifuel capable.

(15) Have containers/equipment capable ¢f being stored
in contingency stocks, requiring minimal inspection and mainten-
ance. They also must be capable of being moved from storage and
deployed with no additional packaging or preparation. When in
shipping configurations containers must have external dimensions
no greater than 8/x8'x20’. The ISO-compatible containers must
meet all ISO structural and handling requirements for interna-
tional shipping, including stacking requirements.

b. Logistics and Readiness. The FP will be supported by the
standard Army logistics system (supply and maintenance) to the
maximum extent possible. Exceptions to this requirement, espe-
cially in terms of requirements for P3I items, will be addressed
on a case-by-case basis. It must be repairable (all subsystems)
at the operator/crew, organizational, DS/GS, and depot-level
maintenance. The near term subsystems shou’d reqnlre no addi-
tional skills or manpower to operate or maintain than those
already taught for their respective areas of respensibility.
Quantitative reliability, availability, and malntalnablllty (RAM)
requirements for the overall FP system are not appropriate.

(1) The FP subsystems in their shlpplng conflquratlons
will be capable of transport by highway, air, rail, and marine
modes.

(a) Air transport of the FP will include C-130, C-141,
C-5, and C~17 aircraft.

(b) Marine transport assets will include the Lighter,
Air Cushioned Vehicle-30 (LACV-30) and larger vessels.

(c) Rail transport is required.

(d) Highway transport and limited cross country trans-
port is required by five-ton truck and tractor, semitrailer,
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Palletized Load System, self-loading trailers, or mobilizer
systems.

(2) All subsystems and support equipment systems
requiring the use of fuel will be required to operate using
the predominant battlefield fuels (JP-8, DF2).

(3) New system-specific test, measurement, and
diagnostic equipment (TMDE) generally will not be regquired.
Exceptions to requirements for no system specific TMDE will
be made on a case by case basis for P3I items only.

(4) The FP will be designed to maximize ease of
maintenance and minimize the number of personnel, materiel,
parts, and time required. Operator and organizational main-
tenance tasks will be designed so they can be performed by
soldiers or civilian personnel with the same skills and abilities
prescribed for similar equipment/systems.

¢. Critical System Characteristics. Contamination
survivability will be a desirable capability. It also will be

desirable that system components, with the exception of tents,
be designed to be decontaminated to negligible risk levels as
outlined in AR 70-71, U.S. Army Training and Doctrine Command
(TRADOC) Regulation 71-14, and Department of the Army (DA)-
approved nuclear, bioclogical und chemical (NBC) contamination
survivability criteria for Army materiel. All P3I equipment
must meet the contamination survivability and decontamination
standards required in the publications identified in this
paragraph.

5. Inteqrated ILogistics Supper: {(ILS).

a. Maintenance Planning. The system must be supported by
the standard Army maintenance =vstem to the maximum extent pos-
sible. Exceptions to this requi-ement, especially in terms of
requirements for P3I items, will be addressed on a case-by-case
basis. All equipment/subsysteus must be repairable at the
operator/crew, organizational, US$/GS, and depot levels. The
system must not require new MOZs or additional skill identifiers
for operation or maintenance, ro: shall it require any new/
special tools or system-specifi- TMDE. The system and all
equipment/subsystems must be ccrerad by DA technical manuals for
cperation, maintenance, and repair parts. Operator manuals will
be packed with each end item deliiverad.

b. Support Equipment. All system support equipment, power
generation, climate control, lighting, and other utilities will
be organic to the FP or in an availzizi= support package. Inter-
nal site movements equipment also will lLe required. ‘Built-in
test equipment should be used wherever possible on power genera-
tion, lighting, utility equipment, and basic subsystems to
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equipment as it becomes available. The ILS plan will provide

! isolate faults. The FP will be upgraded with modernized
I details on how support will be accomplished.

c. Human Systems Inteqration.

. (1) Training. System design will minimize Army training
cost, time, and associated resources. The actual Army training
program for the FP will be determined using the system approach

to training process.

{a) The introduction of the F2 will require both
institutional and unit training. Training will provide

individual skills necessary for efficient employment of the FP.
! The materiel developer and proponent school jointly will
determine requirements for instructor/key personnel training,
new equipment training team, and/or new material introductory

briefing team.

(b) All training support manuals, training literature,
and other training products (to include critical task list for
operators and maintainers, programs of instruction, and lesson
plans) will be developed concurrently and delivered in draft

prior to operational testing and fielding. 1Institutional
n training for operators and maintainers of individual component
items of the FP will be modified as needed to support the FP.
Unit training for operators and maintainers will be conducted
with the training products and will be modified as needed to
support the FP. There will be no institutional training for
collective tasks involving multiple components of the FP. No
E training devices or embedded training capability will be
required.

(2) Manpower and Personnel. The operators of the
primary support facilities in the FP will be in MCSs 94B, 57E,
and 77W. Related MOSs for support and maintenance functions
include, but are not limited to, 621A, 21A, 43M, 44B, S1B, 51H,

B 51K, _S51R, 5)T, 52C, 52D, 52E, S4B, 62B, 62E, 623, 62N, 63B, 637,
758, 77F, 88M, 92A, and 92Y. Any civilian augmentation will
require personnel with commensurate skills required for the MOSs

listed in this paragraph.
(3) Euman Factors Engineering (HFE).

(a) Operators and maintainers must be capable of safely
and effectively operating and maintaining the FP while wearing
the field duty uniform or the cold weather ensemble, The FP will
meet applicable industry and government HFE requirements.

(b) The total system, and all components thereof, shall
conform to MILSTD-1472D (Buman Engineering Design Criteria for




Military Systems, Equipment, and Facilities) to ensure that human
and total system performance are optimized for the target
audience description (military operators, maintainers, and
support personnel) or equivalent civilian personnel.

(4) System Safety/Health Hazard Assessment. The FP will
comply with industry and government safety and health hazard
standards.

(a) A system safety program will be developed in accor-
dance with AR 385-16 and MILSTD 882B to ensure the FP, as a total
system, and all subsystems will be safe during storage, transpor-
tation, maintenance, operation, and disposal. As a minimum, the
FP will:

(1) Present no uncontrolled hazards to operators or
damage to government equipment. Hazards specified in categories
Ia, 1B, IC, ID, IIA, IIC, and IIIA of appendix A of MILSTD 8982B
are unacceptable and will be eliminated. Whenever feasible,
fail-safe design will be used for critical safety/health
functional components or subsystems.

(2) Comply with applicable safety and health require-
ments of MILSTD 1472, steady-state noise levels of MILSTD 1474,
and electric grounding re=quirements of MILSTD 454.

(3) Comply with health program requirements of AR 40-10
to ensure health hazards are identified, evaluated, and either
eliminated or reduced to acceptable levels.

(b) Other specific safety concerns include fire protec-
tion; stability of facilities; personnel access and egress for
operators, maintainers, and supported personnel; traffic patterns
for operators; and wet floor hazards.

d. Computer Resources. No computer resources are required
for operation of any of the subsystems. BHowever, the FP must
have a capability to interface with logistics Standard Army
Management Information Systems, including the Unit-Level Logis-
tics System (ULLS), Standard Army Maintenance System, and
Standard Army Retail Supply System for internal FP supply and
maintenance operations only. An ULLS computer will be included
with the FP.

e. Other logistics Considerations. There may be require-

mencs for unique facilities or shelters, special packaging,

handling, and transportation considerations, or unique data

requirements. The provisioning strateqy for the FP is to be
determined. A concurrent P3I program will be developed for

modernized equipment.




6. Infrastructure Support and Interoperability.
a. Command, Control, Communications, and Intelligence (C3I).

The FP will require integration into the C3I architecture.

b. Transportation and Basing. The FP will be capable of

being based worldwide (consistent with climatic conditions
specified in this document). The FP subsystems must be in ISO
containers/shelters or ISO-compatible containers in their

‘shipping configuration, capable of meeting all requirements for

intermodal and international shipping. The FP will be capable of
all transportation capabilities identified in paragraph 4 of this

document.

¢. Standardization, Interoperabilitvy, and Commonality. The

FP will be capable of operating with all United States, North
Atlantic Treaty Organization, and other allied nations at the
time it is fielded. The FP will use the predominaant battlefield
fuels (JP-8, DF2) and will have standardized/common (120/240V,
50/608Z) electrical requirements throughout. Design of the FP
subsystems shall consider maximum efficiencies for fuel and
electricity usage. A desirable characteristic is that FP will be;>
capable of using host nation utilities, including power, water,
sewer, etc. The U.S. Army Medical Departmeni has a requirement
in hospital units for a water supply, storage, treatment,
distribution, and disposal capability similar to the FP.

. d. Mapping, Charting, and Gecdesy Support. Standardization
with Defense Mapping Agency products is desired.

e. Environmental Support. The FP will be capable of
operations in climatic conditions hot and basic in temperatures

from +32 to 120 degrees F. It will be deployable on a geograph-
ical basis, consistent with the climatic conditions requirement.
Deployment of the FP in regions with cold and/or extreme cold
climatic conditions or in basic climatic conditions when temper-
atures fall below 32 degrees F requires an insulating capability.
No requirement will exist for any weather, oceanographic, or

astrogeophysical support.

7. Force Structure. The FP will be fielded in six brigade-sized
support packages (support 3,30C personnel per package).

8. Schedule Considerations.

a. Initial operational capability (ICC) will be attained
when the following acticns are completed/achieved by the first
unit equipped (FUE) with the system:




(1) All primary and supporting équipment and all
manuals, training literature, and related publications are
received. R -

: (2) All applicable personnel, including the operators
and maintainers, are certified as trained with the respective
subsystems. The FUE can successfully perform all operational
missions prescribed in the applicable mission training plan.

b. To provide this critical capability to U.S. forces, a
fiscal year (FY) 96 IOC is required, with initial procurement of
FP subsystems in FY 95. Failure to achieve this IOC will prevent
adequate support for rapid deployment and contingency forces
during deployment windows. Failure to achieve the IOC date also
will adversely impact on significant enhancement of soldier
quality of life in the field.

c. Full operational capability will be achieved when all six
brigade-sized support packages meet the standards outlined in
paragraph 8.a. for IQC.




| ANNEX A
- RATIONALE

The following rationale corresponds to subparagraphs of paragraph
4, Capabilities Required:

a. System Performance. The FP must:

- (1) Bave a modular capability to operate independently
- to support 550 soldiers or be complexed/combined up to a full
% capability to support a brigade-sized force of 3,300 personnel.

R Rationale. The baseline mission for the FP is to provide rest and
o B refit (R&R) for front line soldiers in combat/conflict, METT-T
‘ dependent. The lowest level assignment of the FP will be the
Vs corps, with the intent to support two levels down (brigade). The
. -.brigade-sized force is approximately 3,300 personnel. Support by
S the FP system is envisioned as far forward as the DSA for as many
; 18 six front line battalion task force-sized units concurrently.

(2) Include, as a minimum, the following items to support
soldiers: kitchens, showers, laundries, latrines, and billeting
facilities.

Rationale. The FP is designed to provide the soldier with a sub-
stanti.l improvement in quality of life in the field, especially
E for the front line soldier who needs a brief respite from the
rigors of duty in forward areas of the combat zone. The support
provided by the FP is designed to address the areas of health,

i welfare, and morale of soldiers, linked directly to the primary
areas of feeding, shcwering, and laundering, as well as to the
ancillary areas of sleep, rest, and relaxation. This capability
will alleviate the need to perform the numerous FP-~type missions
H only on an ad hoc, task force basis.

(3) Bave a water storage, distribution, and disposal

capability to support a 550-person basic module and be capable
of complexing/combining to provide this same support to 3,300
fo supported personnel. Treated (potable) water will be stored in

# potable water storage tanks; storage capacity for the 550-person
module should be approximately 80,000 gallons. The water distri-
bution system will consist of pumps, couplings, hose line (flexi-
ble, semi~rigid, or rigid), wvalves, and storage tanks. Waste water

that cannot be treated will be disposed of through an environ-
mentally safe method. Water reuse/conservation will be a desired

: capability for all FP subsystems that use water.
) . Rationale. Potable water is required for the kitchen and feeding
operations, personnel and feeding equipment sanitation, and
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shower operations. All capability to store and distribute potable
water must be organic to allow for the independent operations
required of the 550-person support module. This capability reduces
day-to~day dependency on external water support units. Environ-
mentally safe waste water disposal is required in accordance with
all state, federal, and international environmental laws. Water
reuse/conservation reduces the logistical burden of extermal

support units.

(4) Have all provisions to facilitate mission accom~
plishment, including lighting; climate control; power generation
and distribution; fuel storage and distribution; other utilities;
fire extinguishing; and all system management, supply, and main-
tenance work facilities for FP operations only. A capability must
be included for moving containers within the FP site.

Rationale. The FP must be capable of providing all infrastruc-
ture support required to provide adequate and efficient support for
the required number of personnel. The required capabilities in
this regquirement will allow the FP to operate 24 hours a day in the
prescribed climatic conditions. System management, supply, and
maintenance work facilities are needed to conduct normal unit func-
tions within the FP and not provide these types of services for
supported units/organizations.

*(5) Bave a kitchen capability to prepare and serve 3 cook-
prepared meals daily for up to the maximum supported personnel
capacity of the 550-person module and also up to 3,300 personnel
when the complete FP package is deployed. The kitchen must have
the capability to perform roasting, grilling, frying, baking, and
boiling tasks. Microwave operations are desired.

Rationale. The kitchen system supporting the FP must be capable of
performing all the food preparation operations required of egquip-
ment currently in use at the ba*“talion level since the basic module
of the FP is intended to support a battalion or battalion task

force-sized unit. This kitchen capability must be capable of

supporting the maximum personnel capacity of an independently
operated 550-person module. It must be capable of providing the
same level of support to the maximum capacity of the 3,300-person
system.

{(6) Have a capability to provide billeting in climate
controlled tents with an operational fange of 60-90 degrees I for
the maximum supported capacity, both for the 550-person module and
the full 3,300-person package.

Rationale. The FP missions include R&R, theater reception, convoy

staging area support, reconstitution operations, NEO, disaster
relief operations, and humanitarian aid operations.
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All missions require billeting of personnel. Modern, climate
controlled tents provide improved quality of life for billeting
multiple personnel and for various work facilities, which is
consistent with the FP mission philosophy. The 60-90 degrees F
operational range helps accomplish standardization goals in that
this is the same range for the climate control systems for the

DEPMEDS and other shelter systems.

(7) Have a climate control (heating, air conditioning,
ventilation) capability with an operational range of 60-90 degrees
F for all support and work facilities.

Rationale. A major thrust of the FP is to provide improved quality
of life for the soldier in the field. To provide as great a qual-
ity of life for the R&R mission for front line soldiers, facilities
they use while at the FP should provide as much comfort as possible
in the design. Climate controlled work facilities allow the FP to
provide proper support in the required climatic conditions. The
60-90 degrees F operational range is the same range fcr the .climate
control systems for the DEPMEDS and other shelter systems.

(8) Have integrated lighting and utility capabilities in
all support and work facilities and integrated lighting in bil-
leting facilities.

Rationale. These lighting and utility requirements are necessary

to provide proper living and working conditions on a regular basis.
The requirement for lighting and ntilities to be integrated into FP
subsystems will eliminate the need for additional light sets and

external utility equipment.

(9) BHave a shower system with a capability to provide
shower support on the basis of 1 shower per soldier per day to
support the basic 550-person module and be able to support 3,300
personnel when the complete FP package is deployed. The system
must be capable of quick set up and take down (equal to or less
than the times required for currently fielded shower systems) and
be sufficiently mobile and rugged to operate in forward areas of
the battlefield. 1If the system is comprised of containerized A
components, they must be able to complex/combine with the climate
controlled tents. Operation of the system must not have adverse
impact on the environment. A containerized system is desirable.

Rationale. The shower subsystem, along with the rest of the FP,
will have to be capable of operations in the DSA, METT-T dependent.
Bach individual 550-person module must be capable of independent
operations. Therefore, the basic requirement for the shower system

must be that it be capable of supporting the maximum capacity of
the base FP module.

The requirement for the complete capability




is to support 3,300 personnel because the FP as a system must
provide support for that same number of personnel. Supported per-
sonnel must have sanitary conditions, thus requiring some shelter.
The most appropriate shelter for this purpose is a tent. The cli-
mate controlled tent provides a clean, comfortable environment for
this purpose. By complexing/combining the tent with the shower
system, soldiers are not exposed to inclement weather prior to
dressing. A water recovery capability is consistent with the
requirement for the entire system to have the capability to purify
water for potential reuse and to treat water for environmentally
safe disposal.

(10) Have a laundry system with a capability to provide
laundry suppert for the basic 550-person module. Soldiers will
turn in up to 15 pounds of laundry during each unit occupancy of
the FP (minimum of 3 days). This subsystem must have the capa-
bility to clean personal clothing and load-carrying equipment.
Laundry will be washed and returned to the soldier within 24 hours
of turn in. This laundry subsystem must have the capability to
complex/combine to support up to 3,300 supported personnel. A
containerized system is desirable. If this subsystem is contain-
erized, the components must be able to complex/combine with the
climate controlled tents. A self-service laundry capability would
be a desirable supplement.

Rationale. The laundry subsystem, and the rest of the FP, will -
have to be capable of operations in the DSA, METT-T dependent. ,
Each individual, 550-soldier module must be capable of independent
operations. The laundry subsystem must be capable of supporting

the maximum capacity of the base FP module. The requirement for

the capnability to support 3,300 personnel is based on the FP as a

system; the laundry subsystem must provide support for that same

number of personnel. The requirement for soldiers to be able to .
turn in 15 pounds of laundry each stay of a minimum of 3 days is ;
designed to accommodate soldiers for the projected number of days a

unit or task force could be expected to be supported by the FP for

R&R purposes. Supported personnel must have a place to turn in

dirty clothing and individual equipment (CIE} and to pick up the

clean CIE, thus requiring some shelter. The most appropriate

shelter for this purpose is a tent. The climate controlled tent

provides a clean, comfortable environment for this purpose. By
complexing/combining the tent with the functional laundry and

clothing repair system, the operators have a capability to properly

manage and account for the CIE turned in and picked up. The self-

service laundry capability would provide a capability for each

soldier to wash their own laundry. This would reduce or eliminate

the requirement for laundry specialists.

(11) Have a latrine capability to provide support for the
basic 550-person module. This capability must have a proper
venting system to remove waste by-products; and it must be

A-4




equipped with or supported by a proper, environmentally sound
waste storage, disposal, filtration, and/or treatment method. The
latrine subsystem must be capable of complexing/combining to sup-
port up to 3,300 supported personnel. A containerized system is

desirable.

Rationale. The latrine subsystem, and the rest of the FP, will
have to be capable of operations in the DSA, METT-T dependent.
The basic requirement for the latrine system must be that it be
capable of supporti.g the maximum capacity of the base FP module.
The requirement for the complete capability to support the 3,300
personnel is based on the ¥P as a system; the latrine subsystem
must provide support for that same number of personnel. A venting
system is required to provide a safe and healthy environment for
soldiers using the subsystem of the FP, to prevent a buildup of
any noxious gases/fumes. A waste disposal filtration system is
required for the FP to provide environmentally safe operations.
Waste water flushed from che latrine must be treated to allow for

environmentally safe disposal.

(12) Have a capability to provide facility space for basic
MWR services to support a 550-person module, with a capability to
complex/combine to support 3,300 personnel. These services in-
clude, but are not limited to, religious support, finance, and
medical care facilities; mail handling, telephones, recreational
facilities (includes television and video machines, sports/fitness
facilities and equipment, etc.), health and comfort packs; and
retail merchandising facilities.

Rationale. A prime goal of the FP is to provide an improved
quality of life for the soldier in the field. To support the R&R
mission, basic MWR facilities will contribute to soldiers getting a
brief respite from the rigors of front line duty. Employment of
any or all of these facilities will be as dependent on METT-T (and
possibly other factors) as the complete system or any module of the
system. This subsystem must be capable of supporting the indepen-
dent operations of the 350-person module as well as the full sup-
port capability for the 3,300-person package. The FP medical
facility will be operated by a medical unit assigned to the
appropriate medical group/brigade. This medical unit will provide
all medical equipment and supplies necessary to support the FP.

The FP will provide the necessary climate controlled shelters,
lighting, and utilities for the medical facility.

(13) Be capable of operations in temperature, solar ra-
diation, and humidity conditions of hot and basic climatic design
types of AR 70-38 in temperatures from +32 to 120 degrsss F. 5

Rationale. The FP will be deployed worldwide under all climatic

conditions.




(14) Be resource efficient ir terms of manpower, energy, ",
fuel, and water; self-contairad to the maxinum extent possible, ln
terms of 1nd1v1dual subsystems; and multifuel capable.

Rationale. Resocurce efficiency is required to reduce manpower and
logistic requirements. A self-contained system will enhance
deployability and mobility. Multi-fuel capability provides for
increased supportability worldwide.

(15) Bave containers/equipment capable of being stored in
contingency stocks, requiring minimal inspection and maintenance.
They also must be capable of being moved from storage and deployed
with no additional packaging or preparation. When in shipping
confiquration, containers must have external dimensions no greater
than 8’x8’x20’. The ISO-compatible containers must meet all ISO
structural and handling requirements for international shipping,
including stacking requirements.

tationale. Containers/equipment must meet required storage and
shipping criteria to ensure capability to rapidly deploy modules/
packages. Rationale. Standardized containers will permit trans-
portation of the FP without special handling or movement
regquirements.

b. Logistics and Readiness. The FP will be supported by the
standard Army logistics system (supply and maintenance) to the
maximum extent possible. Exceptions to this requirement, espe-
cially in terms of requirements for P3I items, will be addressed on
a case-by-case basis. It must be repairable (all subsystems) at
the operator/crew, organizational, DS/GS, and depot-level main-
tenance. The near-term subsystems should require no additional
skills or manpower to operate or maintain than those already taught
for their respective areas of responsibility. Quantitative RAM
requirements for the overall FP system are not appropriate.

- Rationale. This requirement will avoid (as much as possible)

changes of the logistics system to accommodate the FP and will
ensure that a supportable system is fielded.  This requirement
also will avoid any changes to personnel support requirements

(1) The FP subsystems in their shipping configurations
will be capable of transport by highway, air, rail, and marine
modes.

(a) Air transport of the FP will include C-130, C-141,
C-5, and C~17 aircraft.

(b) Marine transport assets will include the LACV-30 and
larger vessels.
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transportability requirements of supported units.

(c) Rail transport is required worldwide.

(d) Highway transport and limited cross-country transport
is required by five-ton truck and tractor, semitrailer, Palletized
Load System, self-loading trailers, or mobilizer systems.

Strategic and tactical mobility are critical design
The FP will be required to deploy to locations and
It must be capable of meeting the same
Flexibility in
deployment ensures its capability to support conventional and
highly mobile forces conducting operations.

Rationale.
factors.
gsituations across the TO.

{2) All subsystems and support equipment systems requiring
the use of fuel will be required to operate using the predominant

. battlefield fuels (JP-8, DF2).

Rationale. This requirement will ensure objectives for standard-
ization of fuel, specified in DOD 4140.43, Mar 88, Fuel Standard-
ization, can be realized. Also, systems incapable of using the
predominant battlefield fuel in the operational area will pose an
unacceptable burden on the logistics supply system. This also
could render the system, or any of its subsystems, nonoperational.

(3) New, system-specific, TMDE generally will not be
required. Exceptions to requirements for no-system-specific TMDE
will be made on a case-by-case basis for P3I items only.

Rationale. This requirement will avoid (as much as possible)
changes to the logistics system to accommodate the FP and will
ensure that a supportable system is fielded. Possible inclusion
of a component such as a waste water treatment plant may require
system specific TMDE due to the highly specialized nature of such

equipment.

(4) The FP will be designed to maximize ease of main-
tenance and minimize the number of personnel, materiel, parts and
time required. Operator and organizational maintenance tasks
will be designed so they can be performad by soldiers or civilian
personnel with the same skills and abilities prescribed for similar

equipment/systems.

Rationale. Simplified maintenance and service requirements for the
FP will serve to minimize operation and support life cycle cousts
for the system. The requirement to use soldiers or civilians with
current skills minimizes or eliminates any impact on personnel

and/or training systems.

Contamination surviva-

¢. Critical System Characteristics.
It also will be desirable

bility will ba a desirable capability.
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that system components, with the exception of tents, be designed
to be decontaminated to negligible risk levels as outlined in AR
70-71, U.S. Army TRADOC Regulation 71-14, and DA-approved NEC
contamination survivability criteria for Army materiel. All P31
equipment must meet. the contamination survivability and decon-
tamination standards required in the publications identified in

this paragraph.

Rationale. The FP is a system intended for multiple uses across
the TO. There is no intent to employ the FP in conditions that
would expose the system to the possibility of being a target for
contamination. Use of components that are capable of contamination
survivability would be considered a positive measure as long as
mission capability is not degraded. Some of the initial equipment
items to be included in the FP may not have been required to meet
these criteria when they were developed. All P3I components should
meet the contamination survivability criteria as those items are
still to be developed or may be currently under development and

required t> meet these standards.




ANNEX B

OPERATIONAL MODE SUMMARY (OMS)/MISSION PROFILE (MP)

1. Wartime.

a. OMS. The FP will provide for units of up to 3,300
personnel to receive rest and some relief from stress. The FP will
be based on a modular concept so it is expansible, transportable,
and easily stored. It will have the capability of operating inde-
pendently from 6 separate locations, each supporting up to 550
personnel. It is designed to address the areas of health, welfare,
and morale of soldiers and is linked directly to the primary areas
of feeding, showering, and laundry support, as well as to the
ancillary areas of sleep, rest, and relaxation. It will provide
the soldier with a substantial improvement in quality of life.
During the initial deployment into an undeveloped theater, the FP
could be used to support staging operations at port or vehicle rest
stops along main supply routes as units deploy forward. It also
will be used to provide front line soldiers with a brief respite
from the rigors of duty in forward areas. It aleo offers consider-
able utility during reconstitution efforts and redeployment stag-
ing, and,if needed, for NEO or prisoner of war (POW) operations.
Employment methcds/missions and the percentage of time anticipated

for each are shown below:

Employment /Mission centage e
R&R 45
Theater Reception/Staging 20
Redeployment Staging 10
Convoy Support 10
Reconstitution 10
NEO/POW 5

The frequency of displacement is primarily dependent on METT-T
factors, especially in the forward areas, and the field commanders’

mission/operational requirements.

b. MP. The MP for equipment is essentially the same for each
of the employment methods/missions—--the prime difference being the
length of time involved and the size of the force being supported.
‘The length of time involved for each mission will vary depending on
METT-T factors and field commanders’ operational requirementa. The
average time per FP mission can range from three days for the R&R
missions to some number of weeks or months for some of tha more

stable missions/methods of employment,




2. Peacetime.

a. OMS. The OMS for peacetime is linked to four types of
missions. These missions are peacetime contingency missions in
support of some low intensity conflict (LIC) scenarios, humani-
tarian aid, disaster relief, and governmental interagency support.
The LIC scenarios will center on peacetime competition support
missions. The humanitarian aid and disaster relief missions will
include medical, construction, and food support as well as mis-
sions to provide support to areas struck by hurricanes, tornados,
chemical spills, floods, etc. Interagency support would include
riot control, drug interdiction, and immigration support mis-~
sions. The design characteristics of the FP for wartime missions
make it perfectly suitable for these peacetime mission and the
general operating procedures would be the same for both wartime and
peacetime. Employment methods/missions and the percentage of time
anticipated for each are shown below:

mployment /Missio Percentage of Time

Nation Building/Foreign 30
Internal Defense Support

Interagency Support 25

Training 20

Disaster Relief 15

Bumanitarian Aid 10

The frequency of displacement is primarily dependent on specific
demands/operational requirements for each mission.

b. MP. The MP for equipment is essentially the same for each
of the employment methods/missions--the prime difference being the
length of time involved and the size of the personnel being
supported. The length of time involved for each mission will vary
according to the specific requirements for each mission supported.
The average time for each mission would be extremely difficult to
determine. It may be a number of weeks or even months.

3. Environmental Conditions. The environmental conditions for
both wartime and peacetima are:

Climatic Design Type Percentage of Time
dot 25
Basic 75

4. Displacement. The displacement for either wartime and peace-
time is extremely difficult to determine due to the different
factors influencing a displacement and the multitude of missions




for which the FP can be used. However, based on the complexity
required of the system to provide the range of health, welfare, and
moral ‘support described in the ORD, the FP could reasonably expect
to be set up most often near established roadways or main supply

routes. The expected operational terrain used for overland

transport and the anticipated percentage of time for each are shown
below: B S
Operational Terrain Percentage Use

Primary Roads 25
Secondary Roads 65
10

Cross Country
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The FP ORD was staffed worldwide. Comments from interested parties
were received in writing and also provided during the joint working
group (JWG). Comments were either accepted or not accepted..
Rationale was provided for comments not accepted. In certain
cases, some comments submitted in writing were overcome by the
results of the JWG. In those cases, the comments have not been
included in the count.

ACTIVI COMMENTS ACCEPTED

HQDA ODCSOPS
HQDA ODCSLOG
USAATCOM
FORSCOM 12
USACASCOM
USACAC
USATAPC
USANCA

MTMC

USANGB
USATACOM
USATEC
USAHSC
USACEC
USATEXCOM
TSM~SOLDIER
USABRDEC
USANRDEC
USAQMCES
USAOCES
-USAES
USAAGS
USASCEFG
USAMEDDCES
USAACSFR
TRAC-LEE
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TOTAL 196 175
Concurred without specific comments:

HQDA ODCSPER USAMSAA
. USARPAC USAADAS
USATSC USAFAS

USACS
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Ccmments not accep*-.? and rationale:

HQDA/ODCSLOG.

Comment. Discusrcion of MWR requirements is misplaced in.
paragraph l.a. We suggest discussion later in the document.

Rationale for nonacceptance. The FP effort is to better soldier
quality of life in the field. Thbis should be presented up front.

FORSCOM.

Comment. Employment/command and control should be clarified for
the different operating continuum that may exist.

Rationale for nonacceptance. Details on this aspect of the FP
are in the operational concept and future doctrinal publications.

USANCA.

Comment. Add: "...tents, shall be bardened to the effects of
WBC contamination and decontamination agents, shall be designed
to be decontaminated to uegligible risk levels and be
compatible...”

Rationale for nonacceptance. Requirements are currently
desirable, as some initial equipment may not have been developed
to meet stated c¢ountamination criteria. fThe P3I items will meet
tbese criteria.

USATACOM.

Comment. Change the statement to read: “compatible with
personnel in...posture 1V equipment and the cold weather
ensemble."

Rationale for nonacceptance. Per Office of the Deputy Chief of
Staff for Operations and Plans guidance, the FP is not envisioned
to operate in contaminated environments.

USACEC.

Comments. Consider typing IOC to minimum support items
identified in paragrapb 4.a.(2) of the ORD.

Raticnale for nonacceptance. Power, lights, and climate control
equipment help provide quality of life neecs.

USABRDEC.

Comment. Delete 8'x8'x20' and substitute §'x86-1/2'x20' ISO
containers.
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Rationale for nonacceptance. Tactical airlift assets (c-130/141):

cannot accommodate an 8'x8-1/2'x20' container.

Comment. Recommend adding additional information tec include:
Program Management Documentation, Operational/Technical Testing
along with IPR/TC schedules.

Rationale for nonacceptance. Documentation and testing :
in-process reviews must be done prior to TC. TC must be done
prior to fielding starts. This is not necessary.

USANRDEC.

Comment. Delete the sentence referring to a requirement for all
support equipment to be organic to the FP.

Rationale for nonacceptance. Eguipment will be available in
support packages or organic to the FP.

Comment. Requirements for water should be given in days of
supply, not in terms of galloms.

Ratiocnale for nonacceptance. Doctrinal water support
requirements are calculated in terms of gallons/person/day.

Comment. Delete microwave operations.

Rationale for nonacceptance. Microwave operations are now a
desirable capability.

Comment. Identify eguipment requirements for the MWR capability.
Rationale for nonacceptance. The FP requirement is to provide
space for MWR activities. Examples of possible equipment are
shown,

Comment. Standard Army camouflage procedures should be included
to prevent detection.

Rationale for nonacceptance. The extra weight and cube are not
justified. Use of the PP is based on METT-T.

USAES.
Comment. Add or insert camouflage to the FP system.

Rationale for nonacceptance. See the answer to NRDEC's. last

comment, above. Also, camouflage netting will be identified in a

separate support package.
Comment. The FP must defeat threat reconnaissance intelligence,

surveillance, and target acquisition sensors from satellites,
airborne platforms, and precision guided "smart”" munitions.
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Rationale for nonacceptance. The PP will not be employed in an 4
area if threat operations are envisioned. Use of the FP is .
METT-T dependent.

USAMEDDCS&S.

Comment. Move the transportability capabilities paragrapb to the
critical system characteri9stics paragrapb (4.c.).

Rationale for nonacceptance. The DOD Manual 5000.2M specifies
the information required in paragrapb 4.c. Also, all minimum
functional equipment requirements could be critical.

Comment. Add to the rationale paragraph: "including personnel
operating the system®™ after "billeting of personnel.”

Ratiocnale for nonacceptance. Personnel operating the FP will
have their own unit egquipment for this purpose.

USAAC.

Commert. Cancel the MNS for a Containerized Self-Service Laundry
(CSSL) System, and procure the subsystem for use as a stand-alone ’
system at the brigade level.

Rationale for nonacceptance. The CSSL is a separate and distinct
acquisition program for use at brigade level. The MNS is needed
to continue the program.

TRAC-LEE.

Comment. Delete the sentence about the requirements for amy
weather, oceanographic, or bistoriographical support.

Rationale for nonacceptance. The DOD Manual 5000.2 requires this
discussgion in this paragraph.

Comment. Why is paragraph 4 the first paragraph? If it
references througbout this annex to paragrapb 4 of the ORD, so
state.

Rationale for nonacceptance. This is the required format for
Annex A. .

‘




ANNEX D

[T ]
- - -

PUNDING IMPLICATIONS

e

o

The PP bhes research, Jdevelopment, test, and evaluation (RDTAE)
funding via the Soldiar Enbancemant Program. The RDT&E fuadiag’
amounts to $12.1 million for PY 92-94. Prom PY 95 to FPY 98, a
programmed procurement for 6§ packages (3,300 supported personnel
per package) will occur at a projected equipment cost of $230
million. Operating personnel requirements and asscciated costs
are not yet fully establisned.

FRONT END ANALYSIS SUMMARY
for a 550-Soldier Module
(Sep 92)
The following four alternative systems are beinyg evaluated:

Minimum Cost

Tent System ' $1,750,000
Containerized System $7,500,000
Comrercial System $1,700,000
Hybtid S?stem $1,500,000

The following utilities will be used for the four systems being
evaluated:

Minimum Cost

Fuel $ 100,000

Water 270,000

Power Generation 855,000

Power Distribution 384,000 ”

Area Ligbting ) 75,000 )

Waste Water Collection 150,000 —
$1,834,000
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MISSION NEEDS STATZMENT
~ FOR
MOBILE WASTEWATER TREATMENT PLANT

i. Defense Planning Guidance Element: Actinag upon this
need will contribute to corntrolling a potential medical
threat brought on by waste borne diseases in the field. It
will also satisfy environmental regulations and ccncerns.

2. Mission and Threat Analysis:

a. Mission Analysis. doctrine as cutlined in FM 21-10
Field Hvagiene and Sanitation identifies "cat holes”,
straddle trenches, burnout latrines, and urine soakage pits
for the disposal of human waste. It further suggests that
soakage pits or evaporation beds be used for wastewater
nenerated from field showers and kitchen operations.
Environmental requlations and policies restrict military
units from using most field expedient methods for disposing
human waste and wastewater durina military exercises and
operations: therefore. commanders are dependant on
contractor or host nation support when available,. When
services a~e not available, waste becomes a problem for both
the individual and the unit in the field. 4 re2guirement
orists or a wastewater treatment plant that can be nut into
operation in the absence of contractor or host nation
support. The nlant must be sufficiently mobile, and will
range in size in order to service large facilities such as
Force Provider in Corps and Commz areas as well as portable
latrines in the division area.

b. Threat. The Mchbile Wastewater Treatment Flant does
not counter any specific threat. The plant capability and
its associatzd personn=sl are vulnerable to the entire
spectrum of threat destruction/or disruption capabilities at
all levels of conflict alonag the operational continuum.
Though unlikely. th2 Mobile Treatment Plant capability may
be attacked as a taraget of opcortunity. PDestructive
canabilities such as direct and indirect fire, small arms
fire and sabotaae can harm the system and associated
personnal. This capability also will be susceptible to
contamination. The NBC operations and weaopcns effects may
rencdeor the plant temporarily unusable or may destroy it.

. Nonmaterial Alternativas. Doctrine, trainina,.
leadership and organization have been reviewed for possible
solutions: norne were found that will vield a means of waste
disposal that will satisfy environmental requlations and
concerns.

3, Fotential Material Alternatives. There may also be a
potential for i1nterservice or allied cooper-ation.
Alternatives are: Adapt commercial treatment systems to
U.S5. Army reqauirements: Do nothing and rely on contractor




or host nation support, and in the absence pf weste removal
support., continue with field expedient methads.

5. Constraints. The Mobile Wastewater Treatment Plant must
comply with industry and agovernment safety and health hazard
standards and must not present any uncontrolled safety or
health hazards throughout the life cvcle of the system. The
plant must permit cleanina, disinfection., and inspection of
components. The treatment plant must be capable of
purifyirg blackwater from latrines and first aid stations as
w2ll as araywater from laundry, shower,. and kitchen
facilities. The effluent from the treatment plant will bhe
required to meet as a minimum, the National Pallutant
Discharge Elimination Systems (NPDES) standards for
secondary wastewater treatment. The plant sludqge production
should be minimized. The treatment plant confiquration
should not exceed dimensions of 8':48'x20'and will be qround
transportatble by vehicles organic to U.S5. fArmy units, and
air transportable in C~1270 aircraft and larger. The plant
is not considered mission essential, therefore it need not
be NBC survivable. The Mobile Wastewater Trzatment Plant
will require am increase in marpower: however, it will be
incorporated into an existing MOS to be determined. The
plant will be supported 1AW the Army’'s standard, four-level
maintenance svstem, IT must be sunported by the standard
Army logistics systam, and only standard tools will be used.
No special tools or rew tools will be required to support
the plant. The Mobile Wastewater Treatment Plant will be
capable of heinag operated, transported and storaed in
climatic environments basinc and hot without additional
protection(i.2., shelters). Institutional and unit trainina
will be reaquiraed for operator and maintenanrce personnel.

A Joint ®ptential Dastianator. TED.
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Verbal judgments of IMPORTANCE with respect to:

QPERATE « PEAFCRM < GOAL Nocke: 22000

T T 1

1 | RESTRICT 9876354F2[1 23456789 caeacity |

3 1.l 4

T T 1

) 2 | RESTRICT 987635321/ 23456789 mm |
bt -+ :
] 3 | mESTRICT 93765432(Ql23456789 stAa |
bt t :
] & | caeacity 987654if2(1234356789 T |
i I 1y —
= T ™ =
] 5 | CAPACITY 98765432 |1f3458789 stamams |
—t —F !
| & | TIME 9876543211 2345F789  staoao |
L L L1 _,

12EQUAL S=MODERATE SuSTRONG 7sVERY STROMG FwEXTREME

GOaL: SELECT THE BEST ALTERNATIVE APPROACN FOR FP WASTEWATER TREATMENT

CAPACITY --- COMBINED GRAYWATER/BLACKWATER CAPACITY 1M GALLOMS PER DAY (GPD)

OPEPATE  --- MISSION OR OPERATICMAL FEATURES OF TME ALTERMATIVES
PERFORN ~-- WMAT ARE THE PRINCIPAL MISSION PERFORM/NCE CRITERIA?

RESTRICT --- RESTRICTIONS ASSOCIATED WITH THE OPERATION OF THE SYSTEM
STAMDARD --- TO WMAT DEGREE DO THE 8Y-PRODUCTS OF TREATWENT MEET WPDES $TDS?
Time -« TIME [N HOURS FOR VARICUS ELEMSNTS OF SET-UP AMD OPERATION

0.383

restrict DRSREEEENED

0.172
CAPACITY
0.070
Time
0.375
STAMDARD

L e
A

& R A

PRIORITIES

INCONSISTENCY RATIO = 0.023.
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Verbal judgments of IMPORTANCE with respect to:

RESTRICT < OPERATE < PERFORM < GOAL Node: 22100
[ T v !
| 1 | Aearean 987654321 20456789  LOCALRLY
i -
] 2 | AREARE®® 987654321 2346789 FEXINMNL
[ i 1
1

-—
L

BRI
LOCALPLT 98765432 |1)2456789  rLEXIBIL
1.1

1EQUAL 3aMCDERATE 5«STRONG 7=VERY STROMG PeEXTREME
GOAL: SELECT THE BEST ALTERMATIVE APPROACH FOR FP WASTEWATER TREATMENT

AREAREQD --- AREA IN ACRES REQUIRED TO SET-UP ANMD OPERATE THE WAT SYSTEM
FLEXIBIL --~ LEVEL OF DEPENDENCY OM SITE COMDITIONS AMO LOCAL ORDINANCES
LOCALPLT <<~ DEGREE OF DEPENDENCE OM THZ AVAILABILITY/PROXIMITY OF HOST PLANT
OPERATE  --- MISSION OR OPERATI{OMAL FEATURES OF THE ALTERMATIVES

PERFORM --- WHAT ARE THE PRINCIPAL MISSICN PERFORMANCE CRITERIA?

RESTRICT --- RESTRICTIONS ASSOCIATED WITH THE OPERATION OF THE SYSTEM

PRIORITIES

0.122

areareco EEREE
0.2%0 '
LOCALPLT SRR

0.648

reexisil IR RS

INCONSISTENCY RATIO = 0.004.




Verbal judgments of IMPORTANCE with respect to:

TIME < OPERATE < PERFORM < GOAL Nodet 22300
L3 1} L)
|1 siTEPREP 987485421 234856789  sET-we |
L 4 ]
| H K
| 2 sitePmer 98748540211 23456789  RuLLOPNS
: ++
| 3 SITEPREP 987654 211234367839 Tearoom
1 -
1 LI
1 & | SET-P 9876543201 23456789  ruLoens |
L i bl I
¥ ¥ I 1]
] s | SET-UP 9876543 (1) 23456789 TeaooM |
L 1 E | q
I 1 T .l
| 6 | ruoens 9876543F(1 23456789 reavoomM |
L i L.l |

1%EQUAL 3=MODERATE 5»STRONG 7=VERY STRONG 9eEXTREME

GOAL: SELECT THE BEST ALTERMATIVE APPRGACH FOR FP WASTEMATER TREA,HENT

FULLOPNS --- DELAY TIME FROM INITIAL SET-UP UNTIL FULL OPERATIONS ARE UNDERUAY

OPERATE  --- MISSION OR OPERATIONAL FEATURES OF THE ALTERNATIVES
PERFORM  --- WLAT ARE THE PRINCIPAL MISSIOM PERFORMANCE CRITERIA?
SET-UP  --- SET-UP TIME FOR THE ERECTION OF THE SYSTEM

SITEPREP --- SITE PREPARATION TIME REQUIRED
TEARDOWM --- TIME REQUIRED TO TEARDOWM ANO PREPARE THE SYSTEM FOR SHIPMENT
TIME -+« TIME IN HOURS FOR VARICUS ELEMENTS OF SET-UP AMD OPERATION

0.495
SITEPREP
0.194
SET-UP
0.19%4
FULLOPNS
0.117
TEARDOWM

PRIORITIES

INCONSISTENCY RATIO = 0.023.




Graphical judgments of [NPORTARCE with respect tor
STANMODARD « OPERATE < PERFORM <« GOAL Node: 22400

T

-
[ 1 l SFFLUENT

QOAL: SELECT THR REST ALTERKATIVE APPROACHN FOR FP WASTEWATER TREATMENT

EFFLLENT «-- COMBINED 80D REDUCTION AND PERCENT SOLIOS APTER TREATMENT
QPERATE  ~~- RISSION QR OPERATIONAL FEATURES OF TNE ALTERMATIVES

PERFORM  ~-- WHAT ARE THE PRINCIPAL RISSION PERFORMANCE CRITERIA?

SLUDGE  --- QUANTITY OF SLLOGE PRODUCED AND QUALITY OF FINAL PRCOUCT
STAMDARD +~+ TQ WMAT DEGRER 0O THE SY-PRODUCTS OF TREATMENT MEET MPOES STOS?

PRICRITIES

0.8&49
EFFLUENT

0.331

INCOMSISTENCY RATIO = 0.000.




Graphical judgments of IMPCRTARCE with respect to:
SUPPORT < PERFORM < GOAL Node: 23000

]

'L1 L LOGISTIC PERSTNNL l

—

GOAL: SELECT THE BEST ALTERMATIVE APPROACH FOR FP WASTTMAIER TREATWFYY

LOGISTIC -~- LOGISTICS SUPPURY REQU/RED TO QPERATE AMD MATHTAIN TME SYSTEW

PERFORM --- WMAT ARE THE PRINCIPAL AISSION PERFORMANCE CRITERIA?
PERSONML, --- PERSONNEL SUPPCRT FEZUIRED TO OPERATE, KAINTAIN, AND TRAIN
SUPPORT  ==- SUPPORT REQUIREMENTS FCR THE ALTERNATIVES
PRIORITIES
0.600
LOGISTIC
0.400
rersonn. IEEIEEEES ST E

INCONS [STENCY RATIO = 0.000.




Verbal Judgnents of |MPORTANCE with respect tot
LOGISTIC < SUPPORT < PERFORM < QDAL Nodes 3100

17
WPPLY 98765432 123456789  maNTAl
Lol

[ 4 ¥ 1
! | !
[1 — H
v T TF 1
[ SUPPLY 98748354321 §3456789 exciwemm |
—t ~+ 1
| 3 | SPRY 98765432 1 H3456789 rrasem |
L L L 3
) T LR )
I 4 | mINtaln 987654321/ f34386789 mciweern |
—t 4+ i
| % | MiINtAle 9837654321 J34356789 Travpear |
t 1 doed. J
L L T 1
| 6 | EmGineer 98765431 234356789 tTransm |
1 e dod. J

1aEQUAL IoMODERATE SwSTRONG TeVERY STRONG PwEXTREME
COAL: SELECT THE BEST ALTERMATIVE APPROACN FOR FP UAFTEMATER TREATMRYY

ENGINEER --- LEVEL OF ENGINEER EFFORT MECESTARY TO S{TE, INSTALL, TRECT SYETEM
LOGISTIC ~-+ LOGISTICS SUPPORY REQUIRED TO QPERATE AMO MAINTAIN THE SYSTEW
RAINTALN <<« LEVEL OF WON-STANOAKD RAINTENANCE REQUIRENENTS TO SUPSCRT STITIM
PERFORM  --- WNAT ARE THE PRINCIPAL NISSION PERFCRMABCE CRITERIA?

SUPPLY -« LEVEL OF NOW-STANDARD SUFPLY REQUIRSMENTS TO SUPPORT TME SYSTEN
SUPPCRT -« SUPPORT REQLIREMENTS FOR THE ALTERNATIVEY

TRANSPOR --- LEVEL CF EXTERNAL TRANSPORTATION EFPORT TO SUPPORT Te{ STETEN

PRIORITIES

0.143
”ePLY
0.143
MATNTATY SN
0.39%
ENGINEER R

INCORSISTENCY RAT(O » 0,023,

3,

T
fhey

P
Aowidaiaes
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Grephicat judgments of [WPORTANCE with respsct to:
PERSONAN, < FPPORT < PERFON < GOAL nede: 23200

™AINING |
J

GOAL: SELECT THE SEST ALTERNATIVE APPROACH FOR FP VASTEVATER TREATNEWT

CREv cos MUBER OF CREVPERSONT NECESSARY TO OPERATE AND MAINTALN SYSTEW
PERFORM  ~-- WMAT ARE TNE PRINCIPAL NISSION PERFORMANCE CRITERIA?

PEASOMIL, <-- PERSOMMEL SLPPORT REQUIRED TO OPERATE, MAINTALN, MO TRAlR
WPPORT <<+ WPPORT REQUINEMENTS FOR THE ALTERGATIVES

TRAINING -<- DURATION OF ASI TRAIRING REQUIRED FOR OPERATORS/MAINTAINERS

PRICRTiES

0.7%0

[= 4]
0.239
TRAINING

INCIMSTSTENCY RATIO » 0.000.
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Graphical judgmerts of [NPORTANCE with respect teo:
SCHEDIALE < GOAL Bode: 30000

f T~
’ ) l 10¢

GOAL: SELECT THE BEST ALTEAMATIVE APPROALN FOR FP WASTEVATER TREATMENT

{oc ess TINE [N YEARS UNTIL IMITIAL OPERATIONAL CAPABILITY 1S ACHIEVED
SCHEDRSK --~ LEVEL OF RISK ASSOCIATED WITH ACHIEVING THe SPECIFIED 1OC
SCNEDIRE ==~ WHAT ARE THE MAJOR TCNEDULE DIFFERENCES BETWESN ALTERNATIVES?

PRIORITIES

INCONSISTENCY RATIO = 0.000,
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APPENDIX D

DECISION COST ESTIMATE
FOR
COLLECT AND HAUL AWAY
APPROACH




BRTRC - Basaline Cost Model - V1.2

102 1 Title: COLLECT AMD HAUL AMAY APPRCACH SOR FORCE PROVIDER WASTEUATER 08/21/9%
First Yeer: 1995

DESCRIPTION:
This alternative aspproech will collect and haul sy the westewaler from Forcs Pravider.

@ Force Provider package s a tent-based facility deve ord ive the fromt-line soldier a Brief respite from
the rioon of field cperatinns {n a combat theater., Spacifically {t is designed to provide eech soldier with three hot
meals 8 day, laundered clothing, envirormentally controlled shqlun showers, modern latrines, and worale, welfare, and
recreation facitities. Corceptually, Force Provider is similar to the US Air forcs "Nervest® *uily of systems.

force Provider will be air trauportadle, containerizad, ard modular {n order to whance {ts d-p(cynbﬂltv,
tr-moortnbuitz and flexibility. E force Provider pochqc will contain all setarial necessary to provide food,
billeting ygiene to 3,300 soldiers per rotation, it will be composed of six S5%-soldier mocules, with eech module
cagable of i ndependent op-r-ticm The separate modules of Force Provider are designed primarily for Lse in the
division support ares to provide rest and recuperstion for forward deployed units. Sowever, the modules may also be
deployed slong MSR's to provide comvoy support and at serial or ses Ports of Debsrkation to facilitate force recsntion,
In sddition to these support missfons in & theater of operstions, Force Provider is alss intended to support disaster
relief snd Mmenitarisn missions (Reference Operationsi ﬂcq.nr-nnt- Docusent (ORD) far Force Provider appraved &
June 1993, Section 1.a.)

In providln? rt in sll rese situations, Force Provider produces cormidersble velumes of wsstevater from the
showers es, kitchen, ang latrines. This "Decision Cost Estimmte davalops the casts for collecting the westewatsr
anrdt hlu(ing it to an existing lLo'al or host nation treatment plent or other scoeptable gispossl site. It has been
prepared to g rt the Best Tec nical Approach (B8TA) which will {dentify the best mstewster disposal method to meet
the Combet Oaveloper's requirems ts.

TECHNICAL :
The vehicles used for costim. purpoted in this Decision Cost Estimmte are stencard Arey M939 chassis mounted with

pumpes and 1000 gallon wastewater collection tamks,

Primary POC Other Poc
pPOC: Drew Downi Capt. Simon
Or ization: MOGILITY TECH CTR 2€LvOIR MCBILITY YECM CYR SELVOIR
Office symbol:AMSTA-REBVE AMSTA-9WE
Comm phone:  (703) 704-3332 (703) 704-3357
(31 H 654-335¢ 454-3357
FAX: (703) 704-3380 (703) 704-3360




ASSUMPTIONS - COLLECT AND HAUL AWAY ALTERNATIVE TO SUPPORT FORCE
PROVIDER

1. This alternative assumes that the host nation or supported agency provides a treatment plant
or other acceptable disposal site to which the wastewater can be hauled.

2. All costs are in thousands of FY 1995 dollars, with inflation applied in accordance with Hg
Army Materiel Command (AMCRM-E) Memo, Subject: Inflation Guidance dated 7 February
1994.

3. The Operational Requirements Document for the Force Provider plans Initial Procurement
for FY 1995 and Initial Operational Capability (I0C) in FY 1996. The Wastewatsr Treatment
System is identified as a Preplanned Product Improvement (P3I) but should follow the Force
Provider with minimum delay. Consequently, this Decision Cost Estimate assumes a modified
NDI Acquisition Strategy for the tank trucks required with a Miiestone I/I1 in FY 1995, an
abbreviated EMD leading to Milestone Il and Low Rate Production in FY 1997, Marufacture
in FY 1998 through FY 2000, and Fielding in FY 1999 through FY 2001. This is a compressed
schedule.

4. Estimation of requirements:

Standard state planning factor (<600 population) = 70 gpd * 550 = 38,500 gpd.

However, Force Provider plans to limit water usage and estimates 48 gpd per person *
550 = 26,400 gpd.

Assuming 1000 gal tankers, = 26.4 to 38.5 tankers per day.

Assuming 1.5 hour round trip (15 min to load, 15 min to discharge, and 1 hour round
trip road time), this = 39.6 to 58.5 tanker-hours.

Assuming a 10-hour day, requirement is for 6 + 1 in reserve = 7 tankers for standard
planning factors and 4 +1 = 5 tankers for Force Provider planning factor).

This estimate uses the Force Provider planning factor for the basic estimate and uses the
standard planning factor for the sensitivity analysis.
Using the lower value, 5 * 36 = 180 trucks for al! six Force Provider companies.

5. This Decision Cost Estimate estimates the cost of buymg the trucks. The BTA analysis will
consider also the cost of contracting for them.

6. Based on the schedule and requirements above, system costs for this Decision Cost Estimate
are allocated across the life cycle cost years based on the following quantities:

Year Production Quantity Eielding Quantity Sustainment Quantity
1997 30

1998 50

1999 50 80

2000 50 50 80

2001 50 130




2002 180
2003 180

2004 180

2005 180

2006 180 3
2007 180

2 180

2009 180

2010 180

2011 180

2012 180

2013 180

2014 180

2015 180

2016 180

2017 180

2018 180

2019 180

2020 100

2021 50

2022 0

> 180 180 3600 truck-yrs

7. Initial Deployment of the Force Provider Wastewater Collection and Hauling System will be
entirely within CONUS.




ORGANIZATION OF DECISION COST ESTIMATE
This Decision Cost Estimate is composed of three parts as follows:
1. This Introduction.

2. Four Cost Matrices:
a. Cost Totals by Phase in Constant Dollars
b. Cost Totals by Phase in Current Dollars
¢. Cost Totals by Year in Constant Dollars
d. Cost Totals by Year in Current Dollars

3. Cost Data Sheets and Variable Information Sheets arranged by cost category:
RDT&E

Procurement

Construction (No Costs)

Military Personnel (No Costs)

o&M

“Bh BN

MAJOR DIFFERENCES FROM BASELINE OR TOTAL LIFE CYCLE COST ESTIMATES

This Decision Cost Estimate was developed to support the Best Technical Approach
(BTA) Analysis for the Force Provider Wastewater Trsatment System. It differs from a
Program Office Life Cycle Cost Estimate (POLCCE) or Baseline Cost Estimate for the sysiem
in two important respects:

1. Sunk costs are excluded.

2. Military Personnef Costs are excluded in accordance with Draft TRADOC Pamphlet 11-§,
Para 3-2.c.1 (page 25).




CG.LECT ANC HAUL AUAY APPIOACH ron rmcs PROVIDER WASTEWATER

1.0 RDTEZ-FUNDED ELEMENTS

1.01 DEVELOPMENT ENGINEERIMG

1.02 PRODUCIBILITY ENGR ANO PLAN (PEP)
1.03 DEVELOPMENT TOOLING

1.04 PROTOTYPE MAKUFACTURING

1.05 SYSTEM ENGINECRING/PROGRAN MAMAGEMENT
051 PROJECT MGNT ADMIN (PM CIV/MIL)

07 ”ll

PWEHC*T FUNDED ELEMENTS

.01 NOW-RECURRING PRODUCTICN

2.011 INITIAL PRODUCTION FACILITIES (IPF)
2.012 PRODUCTION BASE SUPPORT (P3S)
2.013 OTHER NON-RECURRING PRODUCTION
2.02 RECURRING PRODUCTIOR

2.021 MANUFACTURING

2.022 RECURRING ENGINEERING

2.023 SUSTAINING TOOLING

2.024 QUALITY CONTROL

2.025 OTHER RECURRING PROUDUCTIOMN

2.03 ENGINEERING CHANGES

2.04 SVYSTEM ENGAANG/PROGRAM MANAGEMENT
.041 PROJELT MGMT ADMIN

042 OTHER

.05 SYSTEM TEST & EVALUATION, PRODUCTION
Og TRLINING AIDS & EQUIPMENT

07 1 JA
03 wPPCRT EQUIPMENT
081 PECULIAR

COMMCN
OPERATIO“ALISITE ACTIVATION
FIELD
01 INITIAL DEPOT LEVEL REPARABLE (SPARES
02 INITIAL COMSUMABLES é:FPAXR PARTS)

ENT
104 TRANSPORTATION (EQUIFMENT TO UNIT)
105 NEW EQUIPMENT TRAINING (MET)
08 CONTRACTOR LOGISTICS SUPPORY
TRAINING AMMUNITICMS/MISSILES
WAR RESERVE AMMUNITION/MISSILES
MODIFICATICHS
OTHER PROCUREMENT
ILITARY CON-FUNCED ELEMENTS
DEVELOPMENT CONSTRUCTION
PRCOUCTION CONSTRUCTION
G’EFEIATIOMAL/SITE ACTIVATION CON

QTHER MC
"é PERSOMNEL - FUNDED ELEMENTS

HAINTENAHC‘ (MTCE)
SYSTSM-SPEC'FIC SUPPCR
.04 SYSTEM ENGINEERING/PROGRAM MANAGEMENT
g’; PROJECT MGMT ADMIN (PM MIL)
‘e
.08 REPLFCEHENT PERSOMNEL
4.051 TRAINING
4,052 PERMANENT CHANGE CF STATICM (FCS)
4,06 OTHER MP
5.0 GiM-FUNDED ELEMENTS
.01 FIELD MAINTENANCE CIVILIAW LABca
.02 SYSTEM-SPECIFIC BASE CPERATION
.03 REPLEN DEPOT-LEVEL REPARAALE (SPARES)
.04 REOLEN COMSUMABLES (REPAIR PARTS)
.05 PETROLEUM, OILS AND LUSRICAATS (POL)
6 END-{TEM SUFPLY AND MAINTEMANCE
5.061 OVERKAUL (P7W)
§.062 INTEGRATED MATERIEL WANAGEMEMT
5.083 SUPPLY DEPOT SUPPCRT
5.086 INDUSTRIAL READIMESS
5.065 DEMILITARIZATION
5.07 TRANSPORTATICM
g .08 SOFTWARE
3.
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09 SYS TEST ANO EVAL, OPERATIONAL

10 SYSTEM ENGIRCERING/PROGRAM MANAGEMENT
5.101 PROJ MGMT ADMIN (PM C1V)

§.102 OTHER

11 TRAINING

.12 OTHER O4M

6.0 DEFNSE BUS CPERATION FUND (DSOF) ELEM
.01 CLASS X WAR RESERVE

.02 OTKER 030F
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BRTRC - Baseline Cost Model - V1.2
Cost Totals by Phase (Constant Dollari) {3k)
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ERTRC - Baseline Cost Model - V1.2
Cost Tatals by Phase (Current Dollars) ($k)
COLLECT M HAUL AMAY MOACN FOR FORCE PROV!DER HA..TEHAT

ROTLE - FUNDED ELEMENTS 3431.05 3481.0%
1 DEVELOPMENT ENGINEERING 2359.93 359.93
PRODUCIBILITY ENGR AND PLAN (PEP) 0.00 0.00
DEVELOPMENT TODLING

PROTOTYPE MANUFACTURING

SYSTEM EIGIMEERIKG/PRCX'-RM

1 PROJECT MGAT ADMIN (PM CIV/MIL)

OTHER
SYSTEM TEST ANO EVALUAT:CS
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EVELOPMENT FACILITIES

QTHER ROTLE

ROCUREMENT - FUNOED ELEHENTS

NON-RECURRING PROCUCTION

2.011 INITIAL PRODUCTION FACILITIES (IPF)

2.012 PRODUCTION BASE SUPPORT (PBS)

2.013 OTHER NOM-RECURRING PRODUCTIOM

2.02 RECURRING PQG)UCTIN

2.021 MAMUFACTUR] ¥

2.022 RECURRING ENGIIEEHING

2.023 SUSTAINING TOOLING

2.026 QUALITY CONTRCL

2.025 QTRER RECURRING PRODUCTIOM

2.03 ENGINEERING CHANGES

2.04 SYSTEM ENGMRNG/PROGRAM MANAGEMENT
.0h1 PROJECT MGMT ADMIN

042 OTHER

2.05 SYSTEM TEST & EVALUATION, PRODUCTION

2.08 TRAINING AIDS & EQUIPMENT

2.07 DATA

2.08 SUPPWT EQUIPMENT

2.081 PECULLIAR

2.082 COMMON

2.09 OPERATIOMAL/SITE ACTIVATICN

2 FIELDING

01 INITIAL DEPQOT LEVEL REPARABLE (SPARES

02 INITIAL CONSUMABLES (REPAIR PARTS)

0b TRANSPORTATION (SQUIPMENT TO UNIT)
.105 NEW EQUIPMENT TRAINING (NET)
06 CONTRACTOR LOGISTICS SUPPCRT
TRAINING AMEUNITIONS/MISSILES
WAR RESERVE AMMUNMITION/MISSILES
MOOTFICATIONS

OTHER PROCUREMENT

MILITARY CON-FUNOED ELEMENTS

3.01 DEVELOPMENT CONSTRUCTION

.02 PRODUCTION CONSTRUCTION

gz G;ERATINAL/SXTE ACTIVATION CON
4.0 HI'ERPERQONNEL FUNDED ELEMENTS

-01 CREW

.02 AAINTENANCE (MTOE)

4.03 SYSTEM-SPECIFIC SUPPORT

4,04 SYSTEM ENGINEERING/PROGRAM MANAGEMENT
4.C41 PROJECT MGMT ADMIN (PM MIL)

4,042 OTHER

4.05 REPLACEMENT PERSOMNEL

4.051 TRAINING

4.052 PERMANENT CHMANGE OF STATION (PCS)
06 OTHER MD

5.0 OLM-FUNDED ELEMENTS

.01 FIELD MAINTENANCE CIVILIAN LABCR

.02 SYSTEM-SPECIFIC BASE CPSRATIONS

-03 REPLEM DEPOT-LEVEL REPARABLE (SPARES)
.04 REPLEM CONSUMABLES (REPAIR PARTS)
gz PETROLEUM, QILS AND LUBRICAWTS (POL)
08
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ENO- ITEM SUPPLY AND MAIMTENANCE
5.061 OVERHAUL (P7M)
5.062 INTEGRATED MATERTEL MANAGEMENT
5.063 SUPPLY DEPCT SUPPCRT
5.064 INDUSTRIAL READINESS
5.065 DEMILITARIZATICN
5.87
5.08
5.09
5.
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TRANSPCRTATICN
SOFTWARE
SYS TEST ANO EVAL, OPERATIOMAL
10 SYSTEM ENGINSERING/PROGRAM MANAGEMENT
S. :01 PROJ MGMT ADMIM (PM C1V)
1

b3
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5.102 OTHER
5.11 TRAINING
5.12 OTHER OLv
6.0 DEFNSE BUS OPERATION FUND (DBOF) ELEM
6.01 CLASS [X WAR RESERVE
6.02 OTHER DBOF

OD

0.00




3

Cost
COLLECT ANO HAUL AWAY APPROACH FOR FORCE PROVIDE

..................... B L X T T R PR

0 ROTLE-FUNDED ELEMENTS

.01 DEVELOPMENT ENGINEERING

02 PRODUCIBILITY ENGR AND PLAN (PEP)
OEVELOPMENT TOOL ING

PROTOTYPE MANUFACTURING

SYSTEM ENGINEERING/PROGRAM MANAGEMENT
51 PROJECT MGMT ADMIN (PM CIV/MIL)
52 OTHER

SYSTEM TEST AND EVALUATION
TRAINING

OATA

SUPPORT EQUIPMENT

1 PECULIAR

2_COMMON

DEVELOPMENT FACILITIES
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5.03 REPLEN OEPJT-LEVEL REPARABLE (SPARES)
5.04 REPLEN CONSUMABLES (REPAIR PART3)
5.05 PETROLEUM, OILS AND LUBRICANTS (POL)
5.06 END-ITEM SUPPLY AND WAINTEMANCE
.061 OVERWAUL (P7M)
.062 INTEGRATED MATERIEL MANAGEMENT
.063 SUPPLY DEPOT SUPFORT
.064 [NOUSTRIAL READINESS
<065 DEMILITARIZATION
.Q7 TRANSPORTAT (ON
.08 SOFTWARE
.C9 SYS TEST AND EVAL, CPERATIONAL
10 SYSTEM ENGINEEX ING/PROGRAM MANAGEMENT
5.101 PROJ MGMT ADMIN (PM CIV)
5.102 OTHER
5.11 TRAINING
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6.01 CLASS IX WAR RESERVE
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SRTRC - Baseline Cost Model - v1,2

Totals by Year (Conatant Dollars)
R WASTEWATER
Total 1995 1996
3287.01 T77.34 1379.69
2229.38 608.02 810.69
0.00 0.00 0.00
0.00 0.00 0.00
127.47 0.00 127.47
750.00 150.00 300.00
750.00 150.00 300.00
0.00 0.00 0.00
117.31 0.00 17.31
4.90 0.00 4,90
57.96 19.32 19.32
0.00 0.00 0.00
0.00 c.00 0.00
g.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
8482.18 9.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 Q.00 0.00
5938.81 0.00 0.00
5736.06 0.00 9.00
202.75 0.00 0.00
0.00 0.00 0.00
Q.00 0.00 0.00
0.00 0.00 0.00
172.08 0.00 0.00
400.00 0.00 0.00
400.0 0.00 0.00
0. 0.00 Q.00
117.31 Q.20 0.00
0. 0.00 0.00
819.78 0.00 c.00
g.c0 0.82 0.00
0.00 0.00 0.90
0.00 Q.00 g.00
0.00 0.0¢ 2.00
1034.20 0.00 0.00
28.48 0.00 0.00
28.58 0.00 0.00
0.00 0.00 0.00
965.03 0.00 0.00
11.81 0.00 Q.00
0.00 0.00 J.00
0.00 0.00 0.00
0.00 0.00 0.90
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.09 9.00 0.00
g.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 g.ou a.00
0.00 0.00 9.00
0.00 0.00 0.60
0.00 Q.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.90
0.00 0.00 3.00
35843.43 2.00 0.09
0.00 0.29 0.00
0.00 0.00 0.00
2227.50 0.00 0.00
24057.00 0.00 0.00
5791.5 0.00 0.00
2848, 12 0.00 0.00
28468.12 0.00 0.00
0.00 .00 0.00
.00 g.c0 0.00
0.00 0.00 0.00
0.00 0.00 .00
489,31 0.00 0.00
0.00 Q.06 g.09
9.00 0.00 0.00
210.00 0.00 0.00
210.00 0.C0 0.00
0.00 .00 0.00
0.00 0.00 0.00
0.00 0.c0 0.0q
0.00 0.00 0.00
0.0¢ 0.00 9.00
0.c0 0.09 0.00
47612.462 77734 1379.49
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BATRC - Baseline Cost Model - v1,2
Cost Totals Year (Constant Dollars) (3k)

COLLECT ANO HAUL AMAY APPROACH FOR FORCE PROVIDER WASTEWATER 06/21/9%
2001 2002 2003 2004 2005 2008 2007

1.0 ROTLE-FUNDED ELEMENTS 0.00 0.00 0.00 0.00 0.2 0.00 0.00
1.01 DEVELOPMENT ENGINEERING 0.00 0.00 0.00 0.00 9.00 0.00 0.00
1.02 PRODUCIBILITY ENGR AND PLAN (PEP) 0.00 C.00 0.00 0.00 0.00 0.00 0.00
1.03 DEVELOPMENT TOCLING 0.00 0.00 0.00 Q.00 0.00 0.00 0.00
1.04 PROTOTYPE MANUFACTURING 0.00 9.00 0.00 0.99 0.00 0.00 0.00
1.05 SYSTEM € ,.GINEERING/PROGRAM MANAGEMENT 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1.UST PROJECT MGMT ADMIN (PM CIV/MIL) 0.00 0.00 0.0 0.00 0.00 0.00 0.00
1.052 OTHER 0.00 0.00 0,30 0.00 0.00 0.00 0.00
1.08 SYSTEM TEST AND EVALUATION 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1.07 TRAINING 0.00 0.0¢ 0.00 0.00 0.00 0.00 0.00
1.08 DATA 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1.09 SUPPORT EQUIPMENT 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1.091 PECULIAR 0.5% 0.00 0.00 0.00 Q.00 0.00 g.0q
1,092 COMMON 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1.10 DEVELOPMENT FACILITIES Q.00 0.00 0.00 0.00 0.00 0.00 0.00
1.11 OTHER ROTZE 0.00 0.00 0.00 0.00 g.00 0.00 0.00
2.0 PROCUREMENT-FUNOED ELEMENTS 264,07 6.00 0.00 0.00 0.00 0.00 0.00
2.01 NON-RECURRING PRODHIZT !iw 0.00 0.00 g.00 0.00 0.00 0.00 0.00
2.011 INITIAL PRODUCTiON FACILITIES (IPF) 0.00 0.00 0.00 G.00 0.00 0.00 0.00
2.012 PRCOUCTION ASE SUPPORT (P8S) 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2.013 OTHER NOW-RECURRING PRODUCT[OM 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2.02 RECURRING PROOUCTION 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2.021 MANUFACTURING 0.00 0.00 0.00 0.00 0.0Q 0.00 0.00
2.022 RECURRING ENGINEERING 0.00 0.00 0.00 0.00 0.00 0.0C 0.00
2.023 SUSTAINING TOOLING 0.00 0.00 0.0 0.00 0.00 0.00 0.00
2.0246 QUALITY CONTROL 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2.023 OTHER RECURRING PRODUCTION 0.00 0.00 0.00 0.00 9.00 0.00 0.00
2.03 ENGINEERING CHANGES 0.00 0.00 2.00 0.00 0.00 0.00 0.00
2.04 SYSTEM ENGNRNG/PROGRAM MANAGEMENT 0.00 0.00 0.00 0.00 0.20 0.00 0.09
2.041 PROJECT MGMT ADMIN 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2.042 OTHER 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2.05 SYSTEM TEST & EVALUATION, PRODUCTION 9.00 0.00 0.00 0.00 0.00 0.09 0.00
2.06 TRAINING AIDS & EOUIPMENT 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2.07 DATA 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2.08 SUPPORT EQUIPMENT 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2.081 PECULIAR 9.00 0.00 0.00 0.09 9.00 0.00 0.00
2.082 COMMON 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2.09 OPERATIONAL/SITE ACTIVATION 0.00 0.00 0.00 0.00 9.00 0.00 0.00
2.10 FIELDING 268.07 0.00 0.00 0.00 0.00 0.00 0.00
2.101 INITIAL DEPOT LEVEL REPARABLE (SPARES c.00 0.00 0.00 0.00 0.00 9.00 0.00
2.102 INITIAL CONSUMABLES (REPAIR PARTS) 6.00 0.0u 0.00 0.00 0.00 0.00 0.00
2.103 INITIAL SUPPCRT ESQUIPMENT 0.00 0.00 0.00 0.00 0.90 Q.00 0.00
2,104 TRANSPORTA(ICN (ECUIPMENT TO UNMIT) 268.07 0.00 0.00 0.00 0.00 .00 0.00
2.105 REW EQUIPMENT TRAINING (NET) 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2.106 CONTRACTCR LOGISTICS SUPPCRT 0.00 0.00 0.00 0.00 0.99 0.00 0.00
2.11 TRAINING AMMUNITIONS/MISSILES 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2.12 NAR RESERVE AIMUNITIOM/MISSILES 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2.13 MODIF{CATIONS 0.00 0.00 0.90 0.90 0.00 0.00 0.00
2.14 QTHER PROCUREMENT 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3.0 MILITARY COM-FUNDED ELEMENTS 0.00 0.00 0.00 0.00 0.90 0.00 8.00
3.01 DEVELOPMENT CONSTRUCTION 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3.02 PRODUCTION CONSTRUCTION 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3.03 OPERATIONAL/SITE ACTIVATION CON 0.00 0.00 0.00 0.00 0.00 9.00 0.00
3.04 OThER MC 0.00 0.00 0.00 6.00 0.00 0.00 0.00
4.0 MIL PERSONNEL-FUNDED ELEMENTS 0.60 0.00 0.00 0.00 0.00 0.00 0.00
4.01 CREW 0.00 c.00 0.00 0.00 0.00 0.00 0.00
4.02 MAINTENANCE (MTOE) 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4.03 SYSTEM-SPECIFIC SUPFORT 0.00 0.00 0.00 0.00 9.00 0.00 0.00
4,04 SYSTEM ENGINSZRING/PRCGRAM MANAGEMENT g.00 0.00 0.C0 0.00 0.00 0.00 0.00
047 PROJECT MGMT ADMIN (PM MIL) 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4,042 OTHER 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4.05 REPLACEMENT PERSONNEL 0.00 0.00 0.00 ¢.00 0.00 0.00 0.00
4.051 TRAINING 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4.052 PERMANENT CHANGE OF STATION (PCS) 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4.06 QTHER MP g.0g 0.00 0.20 0.00 0.00 0.00 0.00
5.0 O&M-FUNDED ELEMENTS 1165.85 1614.30 1614.30 1614.30 1614.30 1614.30 1614.30
5.01 FIELD MAINTENANCE CIVILIAN LABCR 0.00 0.00 0.00 0.00 .00 0.00 0.60
5.02 SYSTEM-SPECIFIC SASE OPERATICHS 0.09 0.00 0.00 0.¢0 0.00 0.00 2.00
5.03 REPLEN OEPOT-LEVEL REPARABLE (SPARES) 80,44 111.38 111.38 111.33 1.38 111.38 111.38
5.04 REPLEN CONSUMABLES (KEPAIR P..T$S) 848.70 1202.85 1202.35 1202.85 1202.85 1202.35 1202.285
5.05 PETROLEUM, OILS AND LUBRICANTS (POL) 209.13 289.58 289.58 289.58 289.58 289.58 289.58
5.06 END-ITEM $UPPLY AND MAINTENANCE 0.00 0.00 0.00 0.90 0.00 0.09 0.00
5.061 QVERHAUL (P7M) 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5.062 (NTEGRATED MATERIEL MANAGEMENT 0.00 0.00 g.00 0.00 0.00 0.00 0.00
5.063 SUPPLY DEPOT SUPPGRT 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5.064 INDUSTRIAL READINZSS 0.00 0.00 0.00 0.09 0.00 0.00 0.00
5.065 DEMILITARIZATION 2.00 0.00 0.00 0.00 g.00 0.00 0.00
5.07 TRANSPCRTATICN 0.00 0.00 0.00 g.00 0.00 0.00 0.00
5.08 SOFTWARE 2.00 0.00 0.00 0.00 0.09 g.00 0.90
5.09 SYS TEST AND EVAL, CPERATIOMAL ) 0.00 0.90 0.00 0.00 0.00 0.90 0.00
5.10 SYSTEM ENGINEERING/PROGRAM MANAGEMENT 7.58 10.50 10.50 10.50 10.50 10.50 10.50
5.101 PROJ MGMT ADMIN (PM CIV) 7.58 10.50 10.50 10.50 10.50 10.50 10.50
5.102 OTHER 0.00 0.00 0.00 0.00 Q.00 0.00 G.00
5.11 TRAINING g.00 0.00 0.00 6.00 0.00 .00 0.00
5.12 OTHER C&M 0.00 0.00 0.00 0.00 0.90 0.00 2.39
6.C DEFNSE BUS OPERATION FUNG (DBOF) ELEM 0.00 0.00 0.00 0.00 0.00 0.00 0.00
6.01 CLASS IX WAR RESERVE 0.00 0.00 0.00 ¢.co 0.00 0.00 0.00
6.02 OTHER DHOF g.00 0.00 0.30 0.00 0.00 2.00 0.00

TOTALS 1433.91 1614.30 1614.30 1614.30 1614.30 1614.30 1614.30
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BRIRC - Baseline Cost Maode! - V1.2
Cost Tatals Year (Comatant Dollars) ($k)
COLLECT AND HAUL AMAY APPROACH FOR PORCE PROVIDER WASTEVATER 04/21/94
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2.09 OPERATIONMAL/SITE ACTIVATION 0.00 0.00 0.3 0. 0.00 Q.
2.10 FIELDING 33 0.00 0.00 0.00 Q. 0.00 0.
2.101 INITIAL DEPOT LEVEL REPARABLE (SPARES 0.00 0.00 0.00 0. 0.00 0.
2.102 IMITIAL CONSLMABLES (REPAIR PARTS) 9.00 8.00 0.00 4. 0.00 0.
2.103 INITIAL SUPPORT EQUIPWENT 0.00 0.00 0.00 0.00 5.60 0.
2,104 TRANSPORTATION (EQUITwENT TO UNIT) 33 0.00 0.00 0.00 0.00 3.C9 0.
2.109 XEW EQUIPWENT TRA(NING (NET) ¢.co 0.00 0.20 0.00 0.00 0.00 0. »
2.104 CCNTRACTOR LOGISTICS SUPPORT Q.00 0.00 0.00 0.0 6.00 0.00 0.
2.1 TRAINING AN T{ONS/MISSTLES 0.00 0.00 0.00 0.00 0.00 0.00 g
2.12 VAR RESERVE AmuUMiTION/MISSILES 0.60 0.09 0.00 0.00 9.00 0.00 2.00
3 2.13 MODIFICATIONS 8.0 0.00 0.00 0.00 0.00 0.00 0.00
! 2.14 OTUER PROCUREMENT 0.00 0.00 0.00 0.09 0.00 0.00 0.00
.0 MILITARY CON-FUNGED ELEWENTS g.00 0.00 0.00 Q.00 0.00 0.00 0.00
3.0% CEVELCPMENT CONSTRUCTION 0.00 0.00 0.00 0.00 Q.00 0.00 0.00
3.02 PRODUCTION CONSTRUCTION 0.00 0.00 0.00 0.00 Q.00 0.00 0.00 o
3.03 OPEQATIONAL/ZITE ACTIVATION COM 2.00 0.00 n o 9.00 9.00 0.00 0.00
3.04 QTWER 0.00 0.Co Q.0 0.00 0.00 0.00 0.00
4,0 MIL PERSUNNEL - FUNOED ELEWENTS 0.00 .00 .00 0.00 0.00 0.0 0.
4.01 CREY 0.0 0.00 0.00 0.00 0.00 0.29 0.00
4.02 MAINTENANCE (MTOE) Q.00 0.90 0.00 0.00 0.00 9.00 9.00
4.03 SYSTEM-SPECIFIC supomarT Q.06 Q.00 0.CO 9.00 0.0 0.00 0.00
4.0k STSTEM ENGIMEERING/PROGRAM MAMAGEMENT G.00 0.00 0.00 0.00 0.00 0.20 90.00
4,041 nmscr MGMT ACH'M (PM MIL) 0.60 0.00 Q.00 8.00 9.6G 0.00 0.00
4,042 OTHER 0.00 0.00 8.2 Q.00 2.00 Q.00 0.00
4,05 REPUACEMENT PERSOMNEL 0.00 0.00 0.00 0.00 3.00 0.00 0.
4.0%1 TRAINING 0.00 0.00 0.0 0.00 9.00 0.00 0.
6,052 PERMALENT CHANGE OF STATION (PCS) 0.00 Q.00 .00 Q.00 0.00 Q.00 0.0
4,06 OTHER wp 0.00 0.00 0.00 0.9 .00 0.00 90.00
. $.0 OkM-FUNCED ELEVENTS 1414 .87 2017.88 2078.41 2140.72 2204 .97 271,16 2339.23
. $.01 FIELD MAINTENANCE CIVILIAM LARCA G.00 0.00 0.00 0.00 Q.00 0.07 0.00
% $.02 SYSTEM-SPECIFIC RALE CPERATIONS .00 0.00 0.00 0.00 g.00 0.00 0.00
. §.03 REPLEN DEPOT-LEYEL REFARABLE (SPARES) 97.42 139.22 143.40 167.69 1%2.13 154.69 141.39
$.04 REPLEN CONLIMAZLZIS (REPAIR TARTS) 1054, 2% 1903.3%4 1548.47 159%.10 1642.97 1692.29 1743.0%
$.0% PETACLEUM, OILS AND LUBRICANTS (POL) 353.80 30,97 372.83 384.01 395.53 407,40 419.62
) .04 ENO-(TEW OLY ANO MA[MTENANCE 0.00 0.00 0.00 Q.00 Q.00 0.0 0.00
5,061 VERKAUL (PTH) 0.00 0.00 0.00 0.0, 9.00 0.00 0.00
$.082 IMTEGRATED MATERTEL MAMAGENENY 0.30 2.00 6.00 0.00 0.50 0.00 0.00
5.063 SUPPLY CEPOT SUPPORT n.00 0.0 0.00 0.00 Q.00 0.00 9.00
5.6 INOUSTRIAL PEAD[WESS 3.00 0.00 0.00 0.00 0.00 0.00 0.00
5.065 DEMILITARIZATICH n.c0 Q.00 g.00 e.c¢ 0.00 Q.00 0.00
§.07 TRANSPORTATION 0.29 0.00 0.00 9.00 0.09 0.00 0.00
$.08 SOf TWARE 9.9 0.00 0.00 8.00 0.00 0.00 0.00
5.09 $YS TEST AND EVAL, OPREATIONAL 9.06 0.00 0.0 g.00 0.00 0.00 0.00
$.10 SYSTEM ENGINEIR{NG/PRCGRAM MANAGEMENT 9.29 13.13 13.52 13.92 14,34 14.77 13.22
S.101 PROL WLMT ADMIN (P® CIV) 9.0 13.13 13.352 13.92 1%4.34 14.77 15.22
5.102 OTHER 0.00 0.00 0.09 0.20 0.00 0.00 0.00
5,11 TRAINING .00 0.00 0.00 0.0 0.00 0.0 0.20
5.12 OTHER QLN g.00 0.c0 0.00 0.00 0.00 0.00 0.00
6.0 DEFNSE BLS OPERATION FUNO (OROF) ELEM 9.00 0.00 0.20 0.00 0.09 0.00 0.00
6.0 CLASS (X wAR RESERVE 0.00 0.00 0.00 0.00 0.00 0.0 9.00
6.02 CTHER DBOF 3.00 0.20 0. Q.00 ¢ (o 0.00 0.00
TOTALS 1734.03 201748 2070 4% .2 2204.97 227,13 2339.28
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SRTRC - Baseline Cost Model - V1.2
Cost Totals by Year (Current Doliar.) (3k)
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BRTRC - Saselire Cost Model - v1.2
Cost Totals Yesr (Current Doum) {$k)
COLLECT AMD HAUL AWAY APPROACN #OR FORCE PROVIDER WASTEWATER 06/21/94
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2.02 RECURKING PROCUCTION

.021 MANUFACTURiNG

b
.

.
)

8833333333338332388333833R33358338833838

2
2.022 RECURRING EWGIMEERING

Py
Py
hy

2.023 SUSTAINING TOOLING

83%83333333333383833332R88888388583338

2.026 QUALITY CONTROL

3388538533885 33R338238R388R83RRE3RERRR83R3838888888

1.0 ROTLE-FUNCED ELEMENTS 3.00 0.00 0.00 Q. 0. 0. 0.00
1.01 DEVELOPMENT EMGINEERING 0.00 0.00 0.00 9. 0. 0. 0.00
1.02 PRODUCIBILITY ENGR AND PLAN (PEP) 0.0¢ 0.00 6.00 0. 0. 0. 0.00
1.03 DEVELCPHENT TOOL ING 0.00 0.00 0.00 0. 0. 0 0.00
1.04 PROTOTYPE WMANUFACTURING 0.00 0.00 0.00 0. 9. 0. 0.00
1.05 SYSTEM ENGINEERING/PROGRAM MANAGEMENT 0.00 0.09 0.00 0. 0. '] 0.00
1.051 PROJECT MGMT AOMIN (PM CIV/MIL) 8.00 0.00 8.00 9. 0. 0 0.00
1.052 OTHER 0.00 0.00 0.00 0. 9. 0. 0.00
1.06 SYSTEM TEST AMD EVALUATION 0.00 0.00 0.00 0. 0. 0 0.00
1.07 nunuua 0.00 0.00 0.00 0. Q. 9. 0.00
1.08 DAT 0.00 0.00 0.00 Q. 9. J. 0.00
1.09 QJPPOIY EQUIPMENT Q.00 0.00 0.00 0. 0. Q. 0.00
1.091 PECUIAR 0.00 0.00 C.00 0. Q. 0. 0.00
1.092 .00 0.00 9.00 G. Q. Q. 0.00
1.10 DEVELOPMENT FACILITIES 0.00 0.00 0.00 9. 2. 8. 0.00
1.11 QTHER ROTIE 0.00 0.00 0.00 0. 0. Q. 8.00
2.0 nocuasnsnf FUNDED ELEMENTS g.00 0.00 0.00 9. 0. 0. 0.00
2.01 NOW-RECURRING PRODURTION 0.00 0.00 0.00 0. '} 0. 0.00
2.011 INITIAL PRODUCTICN FACILITIES (IPF) 0.00 0.00 0.00 0. 0. 0 0.00
2.012 PRODUCTION BASE SUPPCRT (P8S) 0.00 0.00 0.00 0. 3. 0. 0.00
2.013 OTHER MON-RECURRING PRODUCT 1OM 0.00 0.00 0.00 3. 0. 2 0.00
0.00 0.00 0.00 '] '] 0 Q.00
0.90 0.00 0.00 2 0 0 0.00
0.00 0.00 0.00 9. 0 0 0.00
0.00 0.0¢ 0.00 ] 0 9. 0.00
0.00 0.00 0.09 9 0. 0 0.00
2.025 OTHER RECURRING PRODUCTION 0.00 0.00 9.0 0. a. 0. 0.00
2.03 ENGINEERING CMANGES 0.00 0.C0 0.u 2. a. 9 0.00
2,04 SYSTEM ENGNRNG/PRCGRAM MANAGEMENT 9.00 6.00 0.00 g. 0. 0. 0.00
2.041 PROJECT MGMT ADMIN 9.00 0.00 0.00 0. 9. 0. 0.00
2.042 OTHER 0.00 0.20 0.00 Q. 0. 0. 0.90
2.05 SYSTEM TEST & EVALUATION, PRODUCTION 6.00 0.00 0.00 g. 0. ] 0.00
2:08 TRAINING ALDS & EouiPHent 0.00 .00 0.5¢ 2. 0. 0. 0.00
2.07 DAT 0.00 9.00 0.00 9. a. 0. 0.00
2.08 SUPPORT EQUIPHMENT 3.00 0.00 0.00 0. g. 0 0.00
2.081 PSCULIAR 0.00 0.00 0.0G a. 9. 0. 0.00
2.082 C 0.00 0.00 0.00 g. 0.0Q 0. 0.00
2.09 OPELATIONAL/SITE ACTIVATION 0.00 0.00 0.00 0. C.Co 0.00 0.00
2.10 FIELDING 0.00 0.09 0.00 Q. .00 0.00 .00
2.101 INITIAL DEPOT LEVEL REPARABLE (SPARES 0.00 0.00 0.00 9. 0.09 0.00 0.00
2.102 INITIAL CONSUMABLES (REPAIR PARTS) 0.00 0.00 0.00 ¢ 0.00 0.00 0.00
2.10% INITIAL SUPPCRT EQU|OMENT 0.C0 0.00 0.00 0. 0.00 2.00 0.00
2.104 TRANSPORTATION (EQUIPMENT TO UMIT) 0.00 6.00 0.69 0. 0.00 0.09 0.00
2.10% NEW EQUIPMENT TRAINING (NET) 9.00 0.00 0.00 0 0.00 0.0y 0.00
2.106 CONTRACTOR LOGISTICS SUPPORT 0.00 8.00 0.00 0. 8.00 0.00 6.00
2.11 TRAINING AMMUN|TIONS/MISSILES 0.00 0.00 0.00 ] 0.00 0.00 0.00
2.12 VAR RESERVE AMMUNITION/MISH{LES 0.00 0.Co 0.00 0 0.00 .00 0.00
2.13 MODIFICATICNS 0.00 0.00 0.00 Q. 0.00 0.20 Q.00
2.14 OTHER PROCUREMENT 0.00 ¢.00 0.C0 9. 0.00 0.00 0.00
3.0 MILITART CON-FUNDED ELEMENTS 0.00 0.00 0.60 0. 0.co 0.00 0.00
3.01 DEVELOPXENT COMSTRUCT[ON 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3.02 PRODUCTICN CONSTRUCTION 0.0 0.00 0.00 3.7 0.00 0.00 0.00
3.03 OPERATIOMAL/SITE ACTIVATION CON 0.00 0.00 2.00 3.00 0.%0 0.00 0.00
3.04 OTHER uC 0.00 0.00 0.00 0.90 0.00 0.00 0.30
4.0 MIL PETSONLEL - FUNDED ELEMENTS 0.50 0.00 0.60 0.09 9.00 0.00 0.00
4.01 CREW 6.00 0.00 0.00 0.09 0.00 0.00 0.00
4.02 MAINTENANCE (MTOE) 0.00 0.00 0.00 0.00 0,00 0.00 0.00
4,03 SYSTEM-SPECIFIC SUPPORT 0.00 0.00 0.00 0.00 6.20 0.00 0.00
4,04 SYSTEM ENGINEERING/PROGRAM WANAGEMENT 0.00 0.00 0.09 0.00 9.00 0.00 0.00
6.041 PROJECT MGMT ADMIN (PM MIL) 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4,042 OTHER 0.00 0.00 0.02 9.0c0 .00 0.00 g.00
4,05 REPLACEMENT PERSOMNEL 0.00 0.00 0.9 0.00 9.00 0.00 0.00
4,051 TRAINING 0.00 0.00 0.00 0.00 0.0 0.00 Q.00
4,052 PEAMANENT CMANGE OF STATION (FCS) 0.90 0.00 0.90 0.00 0.0¢ 0.00 0.99

4,06 OTHER mp 0.00 0.00 3.00 0.00 g.00 0.00 0.20

5.0 O%M- FUROED ELEMENTS 2963.37 30%2.16 3143.67 328,12 3335. 14 1908. 61 982.96
$.01 FIELD MAINTENANCE CIVILIAM LABCR 0.00 0.00 0.00 0.00 0.00 0.00 0.00
$.02 SYSTEN-SPECIFI( BASE CPERATICNS 9.00 0.00 0.00 0.00 0.00 0.00 0.00
5.03 REPLEN DEPOT-UEVEL REPARARLE (SPARES) 204,45 210.38 216.89 233,41 230.19 131.58 57.82
§.04 REPLEN CONSUMASLES (REPAIR PARTS) 2208.07 2274.23 342,42 2412.20 2445.09 1422.15 732,43
5.0% PETROLEUM,  OILS AND LURRICANTS (POL) 531.5%7 $47.50 563.9¢ 53G. 84 558.26 342.37 176.33
5.0 END-{TEM SUPELY AMD MATNTEWANCE g.00 0.00 0.20 0.00 0.00 0.00 9.00

5.061 OVERNAUL (P7™) 9.20 0.00 0.00 0.00 0.00 0.09 0.00
$.062 INTEGAATED MATERIEL MANAGENENT 0.00 0.00 0.00 2.00 0.00 0.00 0.00
5.043 SUPPLY DEPOI SUFPCRT 6.C0 0.00 0.00 3.00 0.00 0.00 0.00
5.064 INDUSTRIAL READINESS 9.00 0.7 0.00 0.00 0.00 0.00 0.00
5,065 CEMILITARIZATION 0.00 0.0 0.00 9.00 0.0 0.60 0.09

5.G7 TRANSPCRTATION 0.00 0.co 2.9 0.20 0.00 0.0C 0.00
5.08 SOFTWARE 2.0C 0.00 0.00 0.00 0.00 0.00 0.9
§.09 SYS TEST AN EVAL, CPERATIONAL 0.560 00 8.00 0.00 0.00 0.0¢ 0.00
5,10 SYSTEM ENGINEERING/POOGRAM BAMAGIWENT 19,27 19.8S 20,45 21.06 21.89 12.41 6.39
5.101 PROJ MGHT ADM{d4 (PM CIV) 19.27 19.85 20,48 21.06 21,49 12.41 6.39
§.102 QTHER 0.00 G.00 0.20 0.¢0 c.00 0.90 0.00
.11 TIAINING 9.00 0.00 0.00 0.0¢ 9.00 0.00 0.00
5,12 OTHER OdM 0.90 8.00 0.06 0.00 0.00 0.00 0.00

4.0 DEFVSE BUS OPEZATION FUND (DBOF) ELEN 0.00 0.00 0.00 Q.00 ¢.00 9.00 Q.00
6.01 CLASS [X WAR RESERVE 0.CQ 0.00 0.00 0.90 0.00 ¢.00 0.00
6.02 OTHER 0BOF 0.00 0.00 0.00 0.00 0.00 0.co 0.00
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SRTRC - Gaseline Cost Model - v1.2
Cost Totals by Year (Curent Dollars) (3k)
COLLECT AND HAUL AUAY APPROACH FOR FORCE PROVIDER WASTEWATER
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1.0 RDTLE-FUNDED ELEMENTS

1 DEVELOPMENT ENGINEERING
PRODUCIBILITY ENGR AND PLAM (PEP)
DEVELOPMENT TOOLING

PROTOTYPE MANUFACTURING

SYSTEM ENGINEERING/PROGRAM MAMAGENENT
1 PROJECT MGMT ADMIN (PH CIV/MIL)

2 OTHER

SYSTEM TEST AMD EVALUATION

TRAINING

SUPPORT EQUIPMENT
1 PECULIAR
COMMON

DEVELCPMENMT FACILITIES

OTHER RDTLE

PROCUREMENT - FUNDED ELEMENTS
NOM-RECURRING PROCUCTION

11 IMITIAL PRODUCTION FACILITIES (1PF)
12 PRODUCTION BASE SUPPOCRT (PS$S)

013 OTHER NOW-RECURRING PRODUCTIOM

2 RECURRING PRODUCT 1OM

021 MANUFACTURING

022 RECURRING EMGIMEERING

2.023 SUSTAINING TOOLING

2.026 QUALITY COMTROL

2.025 OTHER RSCURRING PRODUCT 1OM

2.03 ENGINEERING ChANGES

2.04 SYSTEM ENGNRNG/PROGRAM MANAGEMENT
2.041 PROJECT MGMT ADMIN

2.062 OTHER

.05 SYSTEM TEST & EVALUATION, PROOUCTION
.06 TRAINING AIDS & EQuIPMent

Q7 OATA

.08 SUPPORT EQU(PMENT

2.081 PECULIAR

2.082 COMMON

2.09 OPERATIONAL/SITE ACTIVATION

2.10 FIELDING

.107 INITIAL DEPQT LEVEL REPARABLE (SPARES
102 INITIAL CONSUMABLES (REPAIR PARTS)
103 (NITIAL SUPPCRT EQUIPNENT

104 TRANSPORTATICH (ECUIPMENT TO uMiT)
}05 NEW EQUIPMENT TOAINING (MET)
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06 CONTRACTOR LOGISTICS SUPPORT
TRATNING AMMUNITIOMS/MISSILES
WAR RESERVE AMMUMITION/MISSILES

3 MDIFICATIONS

4 OTHER PROCUREMENT

MILITARY COM-FUNDED ELEMENTS

1 DEVELOPMENT CONSTRUCTION

.02 PRCOUCTION CONSTRUCTION

.03 OPERATIONAL/SITE ACTIVATION COW
04 QTHER MC

4.0 MIL PERSONEEL-FUNDED ELEMENTS
4.01 CREW

4.02 MAINTENANCE (MTOE)
4.03 SYSTEM-SPECIFIC SUPPORT
4.04 SYSTEM ENGIMEERING/PROGRAM MAMAGEMENT
4.041 PROJECT MGMT ADMIN (PM MIL)
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APPENDIX E

DECISION COST ESTIMATE SUMMARY
FOR
PACKAGED WASTEWATER
TREATMENT PLANT APPROACH




BRTRC - Baseline Cost Model - v1.2

102 1 Title: PACKAGED WASTEWATER TREATMENT PLANT FOR FORCE PROVIDER 06/27/%4
First Year: 1995
DESCRIPTIMN: The Packaged Wastewster Treatment System will provide usstewster treatment to support one 550-soldier

module of Force Provider.

The force Provider package is a tent-based facility dsnlo?nd to give the front-line soldier & brief respite from
the rigors of field operations in a combat theater. Specifically it is designed to provide each soldier with three hot
meals @ laundered clothing, envirormentally controlied shelters, showers, modern latrines, and moraie, welfare, and
recrestion facilities. Conceptually, Force Provider is similar to the US Air Force "Harvest® fami ly of systamm.

Force Provider will be air transportadle, containerized, ard modular in order to emhance its ceployability,
trwportabilitz, and flexibility. E Forca érav!der package will contain all material necessary to provide food,
bitleting, snd hygiene to 3,300 soldiers per rotation. [t will be corposad of six 550-soidier modules, with each modulae
capable of independent operations. Tha seperste mocules of Force Provider are designed primarily for use in the
division support area to provide rest and recuperation for forward deployed units. However, the moduies may alsc be
deployed along MSR's to provide corvoy support and st aerial or ses Ports of Oebarkation to facilitate force receotion.
In addition to these sipport missions in a theater of operstions, Force Provider is also intended to support disaster
:nlie:wngd 2mqit:r1-ian)-is:im. (Reforence Operational Requirements Docusent (ORD) for Force Provider approved 3
une , Section 1.a.

in providing s rt in all these situations, Force Provider produces considerabls volumes of wastewater from the
showers, lauxiries, kitchen, snd latrines. At present the preferred and most cost effective solutfon for handling this
wastewater is through host nation s rt. Typically, the wastewater is introduced directly into local sewage systems
or collected and hauled away by local contrsctors. when host nation support {3 not available, field expedient methods
such 3s seepage pits are used. However, these mathods are no longer considared acequate with respect to human heslth and
the envirorment ard are no longer allowed in the US and in certain foraign countries. [n addition, Force Provider may
also be uged at remote sites and in less developed countries where local mpport doss not exist snd in disaster areas
where wastewater treatment systems are dasmeged or cverlcaded. Consequently the Force Provider Combat Developer, the US
Army Quartermester Center snd School (USACMCIS), hes idsntified a requirsment for treating the wastewaster generated by
the Force Provider Systsm to an envirormentslly safe level for local discharge. B8RTRC is preparing s Best Technical
Acproach (BTA) to identify the best wastewater trestment method to meet the Combat Oeveloper's requirements. This
Decision Cost Estimats of a Packaged Wastewater Treatment System has been prepared to support the 8TA.

TECHNICAL:

This decision cost estimate was developed in suxort of the Best Technical Approach Analysis (8TA) for the Force
Provider Wastewater Trestment System. The specific plant used for costing purpeses in this estimate was the Haterworks
Purepac 40-1S0-STF produced by Waterworks Technologies, 1601 Westmount Road KW, Calgary, Alberta, Canoca.

Primary POC Other POC
pocC: Drew Downing Capt. Simon Nour
Or?mizatien: MOBILITY TECH CTR BELVOIR MOBILITY TECH CTR BELVOIR
Office symbol :AMSTA-RBWE AMSTA-RBWE
Comm phone:  (703) 704-3352 (703) 704-3357
DSN: 854-3352 854 -3357
FAX: (7U3) 704-3350 (703) 704-3380

- . ! e
. e A\ .




ASSUMPTIONS - PACKAGED WASTEWATER TREATMENT PLANT TO SUPPORT
FORCE PROVIDER

1. All costs are in thousands of FY 1995 dollars, with inflation applied in accordance with Hg
Army Materiel Command (AMCRM-E) Memo, Subject: Inflation Gitidance dated 7 February
1994.

2. The Operational Requirements Document for the Force Provider plans Initial Procurement
for FY 1995 and Initial Operational Capability (IOC) in FY 1996. The Wastewater Treatment
System is identified as a Preplanned Product Improvement (P3I) but should follow the Force
Provider with minimum delay. Consequently this Decision Cost Estimate assumes a modified
NDI Acquisition Strategy with a Milestone I/Il in FY 1996, an abbreviated EMD leading to
Milestone II at the end of FY 1997, manufacture in FY98 and FY99, and fielding in FY 2000.
This is a compressed schedule which depends on availability of equipment and acceptable
commercial data and assurnes a minimum of matrix support. The requirement is for one unit
for each of the Force Provider modules for a total of 36 units. The system is anticipated to
have a useful life of 20 years.

3. Based on the schedule and requirements above, system costs for this Decision Cost Estimate
are allocated across the life cycle cost years based on the foilowing quantities:

Year Production Quantity Eielding Quantity Sustaipment Quantity
1998 2

1999 34

2000 36

2001 . 36
2002 36
2003 36
2004 36
2005 36
2006 36
2007 36
2008 36
2009 36
2010 36
2011 36
2012 36
2013 36
2014 36
2015 36
2016 36
2017 36
2018 36
2019 36




2021

4. Initial Deployment of the Force Provider Wastewater Treatment System will be entirely
within CONUS.

36

36

36
0

720 plant-yrs

¥




ORGANIZATION OF DECISION COST ESTIMATE

1. This Introduction.

2. Four Cost Matrices:

a.

' b.

/ c.
d.

3. Cost Data Sheets and Variable Information Sheets arranged by cost category:
1.

2. Procurement
3.
4
5

MAJOR DIFFERENCES FROM BASELINE OR TOTAL LIFE CYCLE COST ESTIMATES

This Decision Cost Estimate was developed to support the Best Technical Approach
(BTA) Analysis for the Force Provider Wastewater Treaiment System. It differs from a
Program Office Life Cycle Cost Estimate (POLCCE) or Baseline Cost Estimate for the system
in two important respects:

1. Sunk costs are excluded.

2. Military Personnel Costs are excluded in accordance with Draft TRADOC Pamphlet 11-8,
Para 3-2.c.1 (page 25).

This Decision Cost Estimate is composed of three parts as foilows:

. Military Personnel (No Costs)
. O&M

EIGTE) T v i rert wor a3 e 3o i i M S T Y

Cost Totals by Phase in Constant Dollars
Cost Totals by Phase in Current Dollars
Cost Totals by Year in Constant Dollars
Cost Totals by Year in Current Doilars

RDT&E

Construction (No Costs)




BRTRC - Saseline Cost Model - v1.2
Cost Totals by Phase (Constant Dollare) ($k)

PACKAGED WASTEVATER TREATKENT PLANT FOR FORCE PROVIDER 08/27/9%
Tont Phase | Phase 11 Phase lll Subsys 3 Subsys & Subsys $
1.0 ROTAE-FUNDED ELEMENTS 3532.23 3532.23
1.01 DEVELOPHENT ENGINEERING 2233.50 2233.50
1.02 PRODUCIBILITY ENGR AND PLAN (PEP) 0.00 0.00
1.03 DEVELOPMENT TOOL ING 0.00 0.00
1.04 PROTOTYPE MANUFACTLRING 202.31 202.31
1.05 SYSTEM EMGINEERING/PROGRAM MAMAGEMENT 750.00 750.00
1.051 m:.: cr MGMT AOMIN (PM CIV/MIL) 750.00 750.00
1,052 OTH 0.00 0.00
1.06 SY sren TEST AMO EVALUATIOM 262.54 22.54
1.07 TRAINING 45.92 45.92
1.08 DATA 57.96 57.96
1.09 SUPPORT EQUIPMENT 0.00 0.00
1.091 PECULIAR 0.00 0.00
1,092 COMMON 0.00 0.00
1.10 DEVELOPMENT FACILITIES 0.00 0.00
1.11 QTHER ROTEE 0.00 0.0¢
2.0 PROCUREMENT - FUNOED ELEMENTS AT T2 TT9.72
2.01 NOM-RECURRING PRODUCTION 0.00 0.00
2.011 INITIAL PRODUCTION FACILITIES (IPF) 0.00 0.00
2.012 PROOUCTION BASE SUPPORT (P8S) 0.00 0.00
2.013 OTHER NOM-RECURRING PRODUCTIOM 0.00 0.00
2.02 RECURRING PRODUCTION 3131.22 3131.22
2.021 MAMUFACTURING 2920.97 2920.97
2.022 RECURRING ENGINEERING 210.28 210.25
2.023 SUSTAINING TOOLING 0.00 .00
2.024 QUALITY CONTROL 0.00 0.00
2.025 OTHER RECURRING PRODUCTIOM 0.00 0.00
2.03 ENGINEERING CHANGES 87.83 87.63
2.04 SYSTEM ENGNRNG/PROGRAM MANAGEMENT 200.00 200.00
2.041 PROJECT MGMT ADMIN 200.00 200.00
2.042 OTHER 0.00 0.00
2.05 SYSIEM TEST & EVALUATION, PRODUCTION 117.31 17.31
2.08 TRAINING Al0S & EcuiPENT 0.00 0.00
2.07 DAT 819.78 819.73
2.08 wpmr EQUIPMENT 0.00 0.00
2.081 PECULIAR 0.00 0.00
2.082 COMMCN ~0.00 0.00
2.09 oazmwnn/sne ACTIVATION 0.00 0.00
2.10 FIELD 43.78 423.78
2.101 numL DEPOT LEVEL REPARABLE (SPARES 14%.05 14%.05
2.102 INITIAL CONSUMABLES (REPAIR PARTS) 146.05 146.05
2.103 !AITIAL SUPPORT EQUIPWENT 0.00 0.00
2104 TRAMSPORTATION (EQUIPHENT TO UNIT) 119.88 119.28
2.105 NEW EQUIPMENT TRAIMING (NET) 11.81 11.81
2.104 CONTRACTOR LOGISTICS SUPPORT 0.00 0.00
2.11 TRAINING AMMUNITIONS/MISSILES 0.00 0.00
2.12 WAR RESERVE AMMUNITICN/MISSILES 0.00 0.00
2.13 MODIFICATIONS 0.00 0.0
2.1% OTHER PROCUREMENT .00 0.00
3.0 MILITARY CON-FUNOED ELEMENTS 0.00 .00
3.01 DEVELOPMENT CONSTRUCTION 0.00 0.00
3.02 PRODUCTION CONSTRUCTICN 0.00 0.00
3.03 OPERATIONAL/SITE ACTIVATION CON 0.00 0.00
3,04 OTHER MC 0.00 0.00
4.0 MIL PERSOMNEL-FUNDED ELSMENTS 0.00 0.00
$.01 CREW 0.00 0.00
4.02 MAINTEMANCE (MTOE) 0.00 0.00
4.03 SYSTEX-SPECIFIC SUPPORT 0.00 0.00
4,04 SYSTEM ENGINEERING/PROGRAM MANAGEMENT 0.00 0.00
4.041 muscr NGMT ADMIN (PM MIL) 2.00 0.00
4.062 OTH 0.00 0.90
.35 nepucznenr PERSOMNEL 0.00 0.00
4.051 T NG 0.00 0.00
4.052 PERHANEKT CHANGE OF STATION (PCS) 0.00 0.00
4,06 OTH 0.00 0.00
5.0 otM- FoNDED ELEMENTS 3836.36 383634
5.01 FIELD MAINTENANCE CIVILIAN LABCR 0.00 0.00
5.02 SYSTEM-SPECIFIC BASE OPERATIONS .00 .00
5.03 REPLEN DEPOT-LEVEL REPARABLE (SPARES) 1460.48 1440.48
5.04 REPLEN CONSUMABLES (REPAIR PARTS) 1460.48 1460.48
5.05 PETROLZUM, OILS AND LUSRICANTS (POL) 715.39 715.39
5.06 END-1TEM SUPPLY AMO MAINTEHANCE 0.00 0.00
§.061 OVERMAUL (P7TM) 0.00 0.00
5.062 INTEGRATED MATERTEL MANAGEMENT 0.00 0.00
5.063 SUPPLY DEPOT SUPPORT 0.00 0.00
5.064 INDUSTRIAL READINESS 0.00 0.00
5.065 DEMILITARIZATION 0.00 0.90
5.07 TRANSPCRTATIOMN 0.00 0.00
5.08 SOFTWARE .9 0.00
5.09 SYS TEST AND EVAL, OPSRATIONAL .00 9.00
5.10 SYSTEM EﬂGlHEERlNG/PROGR”! MANAGEHENT 200.00 200.00
5.101 PROJ NGMT ADMIN (PM CIV) 200.00 200.00
5.102 OTHER 0.00 0.00
5.1 TRAINING 0.00 0.00
5.12 OTHER OM .00 0.00
6.0 DEFNSE BUS OPERATION FUND (DBOF) ELEM 0.00 0.20
6.01 CLASS 1X WAR RESERVE 0.00 .00
4.02 OTHER OBOF 0.C0 0.00

................................................................................ D L T T T L L L LT T PR

TOTALS 12148.31 12148.31
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SRTRC - Baseline Cost Model - ¥1.2
Coat Tatals by Phase (Current Doum) (%)
PACXAGED WASTEWATER TREATMENT PLANT FOR FORCE PROVIDER OL/2T /%

R R R R R R L R L L L L L L e e e T T T

Total Phase | Phase 1 Phase (11 Subsys 3 Subays 4 Subeys 3

1 0 ROTLE - FUNOED ELEMENTS 374921
1 DEVELOPMENT ENGINEERING 2373.6
PROOUCIRILITY Euaam PLAN (PEP)

]

PROTOTTPE MANUFACTURING

SYSTEM ENGINEERING/PROGRAM MANAGEMENT
PIOJE T MGHT AOMIN (PM CIV/NIL)

SYSTEH TES? AMO EVALLALIOM
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PROCUREMENT - FUNDED ELCMINTS

.01 MON-RELURRING PRODUCTION
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TRANSPCRTATION (EQUIPMENT TO UMIT)

_.
-

-

A0

NEW EQUIPMENT TRAINING (NET)
06 COMTRACTOR LOGISTICS SUPPCRT
TRAINING AMWMUNITIONS/MISSILES
WAR RESERVE AMMUMITION/MISSILES
MODIFICATIONS
.14 OTHER PROCUREMENT
3.0 MILITARY CON-FUROED ELEMENTS

NNNN

10

.50
.00 .00
.00 .00
‘00 00
00 0
.60 00
.00 .00
3.07 DEVELOPMENT CONSTRUCTION .00 00
3.02 PRODUCTION CONSTRUCTION 00 09
3.03 OPERATIONAL/SITE ACTIVATION COM .00 00
3.04 OTHER MC 00 09
4.0 MIL PERSONNEL - FUNDED ELEMENTS 00 .00
4.01 CREW U .00
/ ~ 4.02 MAINTENANCE (NTOE) 00 .09
4.03 SYSTEM-SPECIFIC SUPPORT .00 .00
/ &.04 SYSTEM ENGINEERING/PROGRAM MANACEMENT .00 .00
4041 ROJECT NGHT ADNIN (PW NIL) .a0 X
4,042 OTHE .00 .00
4.05 nepucznsur PERSONNEL .00 .eo
4,051 TRADN .00 N
4,052 PERMANENT CHANGE OF STATION (PCS) .co .09
4,06 OTHER WP 00 .00

—_
-

-
pors

$.0 OLM-FUNOED ELEMENTS

5.01 FIELD MAINTENANCE CIVILIAN LABOR 00 00
5.02 SYSTEM-SPECIFIC BASE OPERATIONS 00 00
5.03 REPLEN DEPOT-LEVEL REPARASLE (SPARES) 2331.29 38125
5.04 REPLEN CONSUMABLES (REPAIR PARTS) 2381.2% 2281.29
5.05 PETRCLELM, OILS AND LUBRICAKTS (POL) 1166.43 1166.43
.06 ENO-1TEM SUPPLY ANO MAINTENANCE 0.00 0.00
5.061 OVERNAUL (P7M) 0.00 0.00
5.062 [NTEGRATED MATETIEL MANAGEMENT 0.00 0.00
5063 SUPPLY DEPOT SUFPORT 0.00 0.00
§1044 INDUSTRIAL READINESS 0.00 .00
5065 DEMILITARIZATIOM 0.00 0.20
5.07 TRANSPORTATION 0.00 0.90
5.08 SOFTWARE 0.00 0.09
5.09 SYS TEST AND EVAL, GPERATIOWAL 0.00 0.00
5.10 SYSTEM ENGINEERING/PROGRAM MANAGEMENT 326.10 32< 710
5.107 PROJ MGMT AOMIN (PM CIV} 126.10 kAN
5,102 OTHER 0.00 0.0
S.31 TRAINING 0.00 .00
5.12 OTHER Ol 0.09 0.0
6.0 DEFNSE BUS OPERATICN FUND (DBOF) €LEM 0.20 2.00
6.01 CLASS [X WAR RESERYE 0.00 2.0Q
6.02 OTHER DBOF 0.0 0.00
TOTALS 15518.53  15518.%3
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4.0S REPLAC.—.HENT PERSONNEL
4£.051 TRAINING
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5.0 O&M-FUNOED ELEMENTS

35833583338 x%858%5533KR3833333838333333883882R822:3288833%38RE883RINE883I3838R.Y

3333835333282 823832R838333388333382823338333383323333338338383333383883523833338k8R83R883

BRIRC - Baseline Cost Model - v1.2
Cost Totals by Year (Constant Dollars) (3¥)
PACKAGED WASTEWATER TREATMENT PLANT FOR FORZE PROVIDER 06727/
Totat 1995 %6 1"er 1996 1999 2000
1.0 ROTZE-FUNDED ELEMENTS 3532.23 §75.41 \75.9 1233.02 0. 0. 0.
1.01 DEVELOPMINT ENGINEERING 2233.50 404, 917.70 913.70 Q. 0. t.
1.02 PRCOUCIBILITY ENGR AND PLAN (PEP) 0.M 0. .00 0 0. 0. 0.
1.03 DEVELOPMENT TOOLING .00 0. 0.00 9. C. a. 0.
1.04 PROTOTYPE MANUFACTURING 202.31 N 202.31 9. 0. 0. a.
1.05 SYSTEM ENGINEERING/PROGRAM MANAGEWENT 750.00 15 300.00 300. 0. e. 9.
1.051 PROJECT MGMT ADMIN (PM CIV/MIL) 750.00 150. 300.00 300. 0. 0. 0
1.052 OTHER 0.00 A 0 . 9. 0. g.
1.06 SYSTEM YEST AND EVALUATION 242,54 . 262.54 . g. b 0.
1.07 TRAINING 45,92 . 45.92 o Q. 0. 9.
1.08 DATA 57 1 19.32 19. Q. Q. 3.
1.09 SUPPORT EQUIPMENT Q. . .00 . 0. 0. 0.
1.091 PECULIAR 0. . .00 . 0. g. 0.
1.092 COMMON . 0. . 00 . 0. 0. 9.
1.10 DEVELOPMENT FACIL(i!ES 0. . .00 . e. 0. 0
1.11 OTHER ROTLE Q . .00 N Q. Q. Q.
2.0 PROCUREMENT - FUNDED ELEMENTS &7 . .00 . &bk, 4163, 171,
2.01 NOM-RECURRING PRCOUCTIOM 0. .00 . 0. g. 9.
2.011 INITIAL PRODUCTICN FACILITIES (IPF) Q “ 00 . 0. 9 Q.
2.012 PRODUCTION BASE SUPPORT (P8S) 0 .00 . g. g. 0.
2.053 OTKER NCx-'ECURRING PROCUCTION 0 .00 . LR 9. 0.
2.02 RECURRING FRODUCTION 3131 .00 . 287, 2843. G.
2.021 MAKUFACTURING 2920 . .00 . 162, 2758 Q
2.022 RECURRING ENGINEERING 210 .00 . 1Ko, 105, 0.
2.023 SUSTAIXING TOOLING 0 .00 . . u. 0.
2.024 QUALITY CONTROL 0 .00 . . 0. 0.
2.005 OTHER RECURRING PRODUCTIOM 0. .co . . 0. Q.
2.03 ENGINEERING CHANGES a7 . .00 . 43. A3 a.
2.04 SYSTEM ENGMRNG/PROGRAM MANAGEWENT 220 .00 . . 100. 109.
2.041 PROJECT MGMT ADMIN 200 . .00 . . 100. 100.
2.042 OTHER g. .00 . . . B
2.05 SYSTEM TEST & EVALUATION K PROMCTION 117 .00 . " . .
2.C8 mxnrnc A10S & goutpwiat 0 .00 . . . .
2.97 0 819 .00 . . 819. .
2.08 SUPPOQT EQUIPMENT 0. .00 . . . .
2.081 PE. ‘JL!AR Q. . .00 . . . .
{: 2.082 comw 0 . .00 . . N
i 2.09 opEnATlOHAL/Sl’E ACTIVATION 0. . .00 . . . .
2.10 FIELLING 423. . .00 . 6. 33 7.
L1071 ONITIAL DERGT LEVEL REPATABLE (SPARES 144, N .00 . 13
L102 IMITIAL COHSUMABLES (REPAIR PARTS) 144 . % . . 13

. .00

00

0g

0

"]

00

00

[e)]

0

00

o0

9

24}

00

N

4]

00

L
oo
U

2388855333333 3338338RRRR3RRRRRRURRRRIRER3: BRRYRE88RR8835 381833388 8888888888

OOOOQOODOQQOQQOQQQ‘3€2°OOOQQOQD°OOOOOOQOQOOOOQO0QOQQOOQOQQOOQOOPPOOOPOQDPOOQQQOOOOQ D.OQ
IS OOQQOOOOOOO})\)’2000OOQOQOQOQOQOOQOOQOOOOOOOOQOG ?DOOOOOONOOOMOOOS

00000 MNNODOOANO00DRAGUGIOT OOOOOOOOOODOQOOOOOQQQOQQOOOOOOOOOOOOOOOODOOOOOOOPOOOU!\JP
0C000VOOV0ONARAAONDO0T000AO0DO0OCOOOICOC QOO0 O00000ODOOOCO00000LOOOO0O0OOGOO0TITVOVOVR000

¢
00
00
o]
00
5.01 FIELO MAINTENANCE CIVILIAN LABCOY 0 00
5.02 SYSTEM-SRECIFIC BASE CPERATIONS Q. 09
5.03 REPLEN DEPOT-LEVEL REPARASLE (SPARES) 1644, 00 .
§.04 REPLEN CONSUMABLES (REPAIR 2401%) 1640, 00
$.C5 PETRCLELM, OILS ANC LUBRICANTY (30L) 715 ce
5.08 ERO-[TEM SUPPLY AND MA[NTENANCE a. 00
5.351 OVERHAUL (P7W) Q. .00
5,062 IMTEGRATED MATERIEL MANAGENENT Q. 00
5.063 SuPPLY LEPOT syspoRT Q. . ] .¢o
5.0A4 [NCUSTRIAL READINESS <. .00 o] 0Q
5.G65 DEMILITARIZATICH Q. co jobo] o]
$.07 TRANSPCRTATICN a. 06 c0 o] b}
5.08 SCFTWARE Q. o0 {0 ] cd
5.09 SYS TEST ANQ EVAL, DPSTATILAAL a. jpie} 20 ko] 30
5.10 SYSTEM EMGINEZRING/PRIGRAN MANACEMENT 290, ] Z g c0
$.101 PROJ MGMT ADMIN (PW LIV, 200. o) 00 ¢ o
5.102 OTHER Q. o] 2 o] o]
5,11 TRAINING o} 09 fote] [olo] c0
5.12 OTHER C&M 0. 30 o0 cQ i)
8.0 DEFNSE BUS CPERATION Fliyy (DBQF) ELEM 0. ) 29 o0 i)
4,27 CLASS IX WAR RESERVE 9.00 [oi] 09 o0
6.02 JTHER DBCF 0.00 o0 20 00
TOTALS 12143.3 578 .41 1233.02 4163, 2% m.n
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$.063 SUPPLY CEPOT SUPS AT 9. g. [ 2.00 0. 0.7 0.0
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$.065 DEMICITARIZATION 9. 9. 0 1. 0.0 0.0 8.00
5.07 TRANSICEIATION 9. Q. 9 .00 .20 0.0 0.29
$.08 SOF TWACE 0. 0. ¢ 3.00 ¢.20 0.5 0.3
$.09 SYS TEST AND EVAL, OPIRATIONAL a. 0. 0 2.00 5.0Q 0.8 3.0
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4.02 OTHER 0BOF 0. 0.00 0.00 2.0 0.0 0.00 n.o0
! 10TALS 191.82 191.82 191.82 151,82 191.82 191,32 191,82




l SATRC - Baseline Cost Model - ¥1.2
Cost Toull by Yesr (Constent Dollars) ($k)
PACKAGED m!TE\‘AT&I TREAMI‘!’ 'LAIT FOR FORCE PIGVI 06/27/9%
2008 2009 2010 2011 2012 2013 2014
! 1.0 ROTLE- FUNOED ELEMENTS 0.0 0.00 0.00 0.00 0.00 0.00 0.00
§.01 DEVELOPHENT ENGINEERING 6.00 0.00 0.00 0.00 .00 0.00 0.00
1.02 PRODUCIBILITY ENGR AND PLIM (PEP) 2.00 0.00 0.00 0.00 0.00 0.00 0.00
1.C3 DEVELOPMENT TOOLING 0.09 0.00 0.00 0.00 0.00 0.00 0.00
1.7 PROTOTYPE MANUFACTURING 0.0 0.0 0.00 0.00 0.00 0.00 0.00
1,05 SYSTEM SNGINEERING/PROGRAM MANAGDWENT 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4,051 PROJECT MGMT ADMIN (PW CIV/MIL) 0.00 0.00 9.00 0.99 Q.00 0.00 0.00
1.052 OTHER 0.0 0.0Q 0.00 G.00 9.00 0.00 0.00
1.06 SYSTEXM TEST AMO EVALUATION 0.00 0.00 0.0 0.00 0.00 0.00 0.00
1.07 T2AINING 0.00 0.00 0.010 0.00 8.00 0.00 0.00
1.08 DATA 9.00 9.00 0.00 0.00 0.00 9.00 0.00
1.09 SUPPORT EQUIPMENT 0.00 0.00 0.00 0.00 0.00 0.00 0.c0
1.091 ncuuu 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1.092 o 9.60 2.00 0.00 0.00 0.0¢ 0.70 0.00
1.10 Devsl.r.vnm FACILITIES 0.09 0.90 0.00 0.00 0.00 0.00 0.00
1.11 OTHER ROTLE 0.09 0.00 Q.00 0.00 1,00 0.00 6.C0
2.0 PROCUREMENT - FUMCED ELEMENTS 0.00 0.0 0.00 0.00 U.90 0.00 9.%0
2,07 WON-RECURRING PRODUCTIOM 0.0 0.20 0.00 0.00 0.00 0.00 0.00
2.0 INITIAL PRODUCTOM FACILITIES (IP#) 0.00 0.00 0.00 Q.00 0.00 .00 0.00
2.012 PRODUCTIOK BASE SUPPORT (P8S) 0.0 0.00 0.00 0.00 0.00 0.00 0.00
2.013 OTHER NOW-RECURRING PRODUCTIOM 0.00 0.00 0.060 0.00 0.00 0.00 Q.00
2.02 RECURRING PRODUCT IOM 0.00 0.00 0.00 Q.00 0.G0 0.00 .00
y 2.021 MANUFACTURING 0.00 0.00 0.00 9.0 0.00 0.00 0.00
r 2.022 RECLRRING EMGIMEERING 0.00 0.00 0.00 0.00 0.09 0.00 0.00
. 2.023 SUSTAIKING TOOLING 0.00 0.00 0.60 0.00 Q.00 0.0G 0.00
. 2.026 QUALITY COMTROL 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2.G25 OTHER RECURRING PRODUCT!OM Q.00 0.00 0.00 0.00 0.0n 9.00 .00
2.03 EMGINEERING CHANGES 0.00 0.00 0.00 0.00 0.09 0.00 0.00
2.54 SYSTCM ENGNRNG/PROGRAM MANAGENENT 0.00 0.00 0.00 0.00 0.00 0.00 0.00
- 2.041 PROJECT MGHT ADMIN 8.0 0.09 0.00 0.00 0.00 0.00 0.00
2.042 OTHER 0.00 0.00 0.00 Q.00 0.00 0.00 0.00
2.0% SY!.En TEST & EVALUATION, PRCOUCTION 0.00 0.00 0.00 06.C0 0.00 J.00 9.00
2.06 TRAINING A1DS & eauipwent .00 0.09 .00 0. 0.00 0.00 .00
.97 0 0.00 0.00 0.60 0.00 0.00 0.00 0.00
2.08 %t »vmv EQUIPWENT 0.c0 0.00 0.00 0.0 0.00 0.09 0.00
N 2.081 PECULIAR 0.00 0.00 Q.00 0.00 0.00 0.00 0.00
a 2.382 COmmOM 0.00 0.00 0.00 0.00 0.00 9.00 9.00
2.9 ‘)P!IAH uL/SIT! ACTIVATION 0.09 0.00 0.00 0.00 0.00 0.00 Q.60
2.10 TIELD 0.00 0.00 0.00 0.0 0.00 0.00 0.00
2.101% l‘nIﬂAL OEPOT LEVEL RTPARASLE (3PARES 2.00 0.00 0.650 0.00 0.00 0.00 0.00
] 2.102 INITIAL CONSUMABLES (REPAIR PARTE) 0.00 0.00 0.00 0.00 0.00 0.00 0.00
. 2.103 IMITIAL SUPPORT EQUIPMENT 0.0 0.00 9.00 0.90 0.00 0.00 ~.00
X 2.104 TRANSPCRTATION (EQUIPMENT TO UNIT) 2.0 0.00 0.00 0.00 0.00 0.00 8.00
- 2.105 MEW EGUIPWENT TRAINING (NET) g.00 g.00 0.%9 9.00 0.00 Q.00 0.00
2.104 CONMTRACTOR LOGISTICS SUPPCRT Q.00 9.09 9.00 Q.00 0.00 0.00 0.00
2.1 TRAINING AJoaumlTICHS/MITSILES Q.00 0.00 Q.20 Q.00 0.00 0.00 0.00
2.12 WAR RESERVE AMMUM{TION/MISSILES g.00 3.00 ¢.0Q 0.60 0.00 0.09 0.00
2.13 MCOIFICAT NS 9.00 0.00 9.00 G.00 0.00 0.00 0.0
2.16 OTHER PROCUREMENT 0.00 2.00 0.03 0.00 0.00 0.00 0.00
3.0 MILITARY COM-FUNOED ELEMENTS 0.00 9.c0 0.00 9.00 0.00 0.0Q 0.00
3.01 DEVELCPMENT (ZTRUCTION 0.00 0.00 Q.00 c.00 0.00 0.00 0.90
3.02 PRODUCTION CORSTRUCT IOM 0.00 0.00 Q.00 0.00 [T Q.00 0.00
3.03 CPERATIONAL/SITE ACTIVATION (OM 0.00 0.09 2.00 2.00 0.0Q 0.00 .06
3.04 OTHER WC 0.00 8.00 0.00 0.60 0.00 0.00 0.08
6.0 M{L PERSOMNEL - FUNDED ELEMENTS Q.00 0.00 0.0 0.00 9.00 9.00 0.69
4.0 CREV 0.0 0.9 0.00 0.00 0.00 c.0v 0.00
4.02 u!n.tnucz (MTOE) 9.00 0.c0 0.00 0.00 0.00 0.06 0.50
4.03 SYSTEM-SPECIEIC SUPPORT 0.00 0.90 0.% 0.00 0.0 0.00 0.00
6.0 SYSTED EXGINEERING/PROGRAM MANAGEMENT 0.00 0.00 0.00 0.00 0.00 0.00 0.co
4,341 PROZECT WGMT ADMIN (PW NiL) 0.5 9.00 0.00 6.00 9.00 0.00 0.00
4,042 OTHER 0.00 0.00 0.0 0.00 €.00 0.00 0.00
4, 05 IEPLAC!“EIT PERSONNEL 9.00 0.0 9.00 0.00 0.00 9.00 ¢.00
4,051 TRA[NING 0.00 0.00 9.00 Q.00 0.00 0.00 9.00
5.032 PERMANENT CHANGE CF STATION (PCS) 0.9 g.00 0.00 Q.00 .00 0.00 0.00
.06 CTHER wp g.00 0.%0 9.20 0.00 Q.00 0.00 0.00
- $.0 J4M-FUNOED ELEMENTS 191.82 191,82 191.8 191.82 191.82 191.82 191,82
5.01 TIELD MAINTENANCE CIVILIAW Lstne 0.00 0.00 12.20 0.%0 9.%0 0.00 0.0
’ $.02 SYYTEM-SPECIFIC BASE OPIOATIONS 9.00 . 0.00 9.00 0.00 0.0¢ 9.00 0.0¢
§.03 REOLEN OFPOT-LEVEL REPARAJLE (TPARED) 73.02 73.02 3.02 73.02 73.02 73.02 73.02
$.06 REFLEN CONSUMABLES (REJALR PARTS) 73.02 73.02 73.02 73.02 73.02 73.02 73.02
S 35 PETROLZUM  OILS AND LUSRiCANTS (POL) 35.77 38.77 5.7 5. 33.77 5.7 .7
3.6 £MD-1TEM PLY AKO MA[MTEXANCE .00 0.00 2.00 0.0 0.00 .00 0.00
5.361 SYERNAUL (PTW) 0.09 Q.96 9.00 0.09 0.00 0.00 2.0Q
$.042 INTECRATED MATERISL MANAGEMENT Q.00 9.0 9.60 0.00 0.00 0.00 o.M
$.063 SUPPLY CEPOT SUPPOR? 9.0 2.00 0.00 .50 Q.00 Q.00 0.00
5.364 [#OUSTRIAL XEADINESS 2.00 0.¢0 9.20 0.09 0.00 9.0J 2.00
§.0635 DEMILITARIZATION 2. 0.00 Q.00 0.00 3.00 0.00 0.C0
§.37 TRAMSPORTAT LM 0.0 2.00 0.00 0.00 Q.00 0.00 0.¢0
5.C8 SOF Twawt Q.00 0.00 0.00 n.00 ¢.00 0.0 0.00
§.79 SYS TEST AWD BVAL, OMERATIOCNAL 0.00 0.20 Q.00 g.c0 0.00 0.00 0.09
$.10 $Y37em EMGINEER NG/ PROGRAM MANAGEMENT 10.00 10.00 10.00 10,00 10.62 10.00 10.00
$.101 PA0y MGMT ADMIN (£ CIV) 19.00 19.50 10.69 10.00 10.00 10.00 19,72
5,102 CTHER 0.00 2.00 ¢.00 c.ro 0.0¢ 0.0 0.02
5.11 CRAINING 0.C0 0.00 0.0 2.00 0.00 c.00 0.00
§5.12 OTrER dm 2.00 0.00 0.00 0.00 Q.00 ¢.00 0.00
6.0 DEFWSE BUS CPERATION FUWD (D30F) ELENM 8.00 0.c0 G.00 0.69 c.00 0.00 0.00
8.1 CLASS X wAR RESEQVE 0.00 0.00 0.C0 0.00 6.00 0.00 0.00
4,02 cTesR 780F 8.c0 0.2 0.00 0.00 G.C0 9.00 .00
g TOTALS 191,82 19%.82 191.82 191,82 19182 191,82 191.82




BRTRC - Saseline Cost Mcdel - v1.2
Cost Totals by (esr (Cumtan Dollars) (3k)
PACIAG‘ED VASTEMATER TREATMENT PLANT l‘!.l FORCE PROVIDER 08/27 /54
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SRTRC - Baseline Cost Model - V1.2
Cost Totals by Yeer (Current Dollars) (3k)
PACKAGED HASTE\M'E" TREATMENT PLAMT FCR FGCE PROVIDER
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BRTRC - Baseline Cost Model - v1.2
Cost Totals by Yeer (Current Dollars) ($k)

-m:lw:in \us'iunzk mumﬁn‘r Punr FOR ch_ PROVICZR 06/27/9
2001 2002 2003 2004 2005 2006 2007 ‘
I 1.0 RDTAE-FUNDED ELEMENTS 0.00 0.00 8.00 0.00 0.00 0.00 0.00
1.01 DEVELOPMENT ENGINEER!KG 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1.02 PRODUCIBILITY ENGR AMD PLAM (PEP) 6.00 0.00 0.00 0.00 0.00 0.00 0.00
1.03 DEVELOPMENT TOOLING 0.00 0.00 0.00 0.00 0.00 0.0 0.00
1.04 PROTOTYPE MANUFACTURING 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1.05 SYSTEM ENGINEERING/PROGRAM MANAGEMENT 0.00 0.00 .00 0.00 0.00 0.00 0.00
1.051 PROJECT MGMT ADMIN (PM CIV/MIL) 0.00 0.00 0.00 9.00 0.00 0.00 0.00
1.052 OTHER 0.00 0.90 0.00 8.00 0.0C .00 0.00
1.08 SYSTEM TEST AND EVALUATION 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1.07 TRAINING 0.00 0.00 0.00 0.C0 0.00 0.00 0.00
1.08 DATA 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1.09 SUPOCRT EQUIPMENT 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1.091 PECULIAR g.00 0.00 0.00 g.00 0.00 0.00 9.00
1.092 COMMON 0.00 0.00 0.00 0.00 0.20 0.00 0.00
1.10 DEVELOPMENT FACILITIES Q.00 0.00 0.00 0.00 0.20 0.00 0.00
1.11 OTHER ROTIE 0.60 0.00 0.00 0.00 0.00 8.09 0.00
2.0 PROCUREMENT-FUNDED ELEMENTS 0.00 0.00 0.00 0.00 0.00 0.%0 0.00
2.01 NON-RECURRING PRODUCTICM 0.00 0.00 0.00 0.00 0.00 0.00 .00
2.011 IMITIAL PRODUCTION FACILITIES (1PF) 0.00 0.00 0.0 0.00 0.00 0.00 0.00
2.012 PRODUCTION BASE SUPPCRT (P8S) 0.00 0.00 0.00 0.00 0.00 ¢."0 0.00
2.013 OTHER NON-RECURRING PROOUCTION 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2.02 RECURRING PRODUCTION 0.00 0.00 0.00 0.00 0.00 0.00 g.00
2.021 MANUFACTURING 0.00 0.00 0.00 0.00 0.00 0.00 0.0
2.022 RECURRING ENGINEERING 0.00 0.00 0.00 0.00 0.00 0.00 0.¢0
2.023 SUSTAINING TOOLING 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2.026 QUALITY CONTROA 0.00 0.00 0.00 0.00 2.0 0.00 0.00
2.025 OTHER RECURRING PROCUCTION 9.00 0.%0 0.00 0.00 0.00 0.00 0.00
2.03 ENGINEERING CMANGES 0.00 Q.00 0.00 0.00 0.00 0.00 0.00
2.046 SYSTEM ENGMRMG/PROGRAM MANAGEMENT 0.00 0.00 0.00 0.0 0.00 0.00 0.00
2.041 PROJECT MGMT ADMIN 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2.042 OTHER 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2.05 SYSTEM TEST & EVALUATICN, PRODUCTION 6.00 0.00 0.00 0.00 0.00 2.00 0.00
2.06 TRAIIING A1DS & EQUIPNMENT 0.00 0.00 0.00 0.00 ¢.00 G.00 0.00
2.07 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2.08 SUPPORY EQUIPHENT 0.00 0.00 0.00 0.00 e.M 0.00 0.00
2.081 PECULIAR 0.00 0.00 0.¢0 2.00 0.0 0.00 0.00
2.082 COMMON 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2.09 OPERATIONAL/SITE ACTIVATICN 0.00 .00 0.C0 0.90 0.00 0.00 n.00
2.10 FIELDING 0.00 0.00 0.00 0.C0 0.00 0.00 0.20
2.10% lnnm DEPOT LEVEL REPARABLE (SPARES 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2.102 INITIAL CONSUMABLES (RSPAIR PARTS) 0.00 0.00 0.00 0.00 0.00 0.70 0.00
2.103 INITIAL SUPPORT EQUIPMENT 0.00 .00 9.00 Q.00 0.00 0.00 0.0¢
2.104 TRANSPORTATION (EQUIPMENT TO UNIT) 0.00 0.00 7.0 0.60 0.00 0.C9 0.00
2.105 NEW EQUIPMENT TRAINING (NET) 0.00 0.00 0.00 0.00 0.00 0.00 Q.00 i
2.106 COMTRACTOR LOGISTICS SUPPORT .00 0.00 0.00 0.00 0.00 g.00 9.0¢ 1§
2.11 TRAINING AMMUNITIONS/MISSILES 0.cQ 0.00 0.00 0.00 0.00 0.G0 0.00 if
2.12 WAR RESERVE AMMUNITIOK/M{SSILES 9.00 g.00 0 00 0.00 0.00 0.00 0.00 %
2.13 MCOIFICATIONS 0.C0 0.00 .00 0.00 0.00 0.00 0.00 2}
2.14 OTHER PROCUREMENT g.co 0.00 0.20 0.00 0.00 0.00 0.c0
3.0 MILITARY COM-FUNDED ELEMENTS 0.00 0.00 0.90 0.00 0.C0 0.60 0.00
3.01 DEVELOPMENT CONSTRUCTION 0.00 0.00 0.00 0.0Q .00 0.00 0.00
3.02 PRODUCTION CONSTRUCTION 0.00 0.00 0.00 0.00 0.90 0.06 0.090
3.93 OPERATIONAL/SITE ACTIVATION (N 0.00 0.00 .00 ¢.00 0.00 0.00 0.00
3.04 QTHER MC 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4.0 MiL PERSOFNEL-FUNOED ELEMENTS 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4.01 CREW 0.00 Q.00 Q.00 0.00 0.00 0.00 0.00
4.02 MAINTENANCE (MTOE) 0.00 d.00 0.0C 0.00 0.00 0.00 0.99
4,03 SYSTEM-SPECIFIC SUPPORT 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4,04 SYSTEM ENGINEERING/PROGRAM MANAGEMENT 0.00 0.00 0.00 0.00 0.00 0.00 0.00
6,041 PﬂOJEC'I MGMT ADMIN (PM MIL) 0.00 0.00 0.0C 0.00 0.00 0.00 0.00
4.042 OTH 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4,05 REPLACEHENT PERSOWMNEL 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4.051 TRAINING 9.00 0.00 92.00 0.00 0.00 Q.00 0.00
4,052 PERMANENT CHANGE CQF STATICM (PCS) 0.0 0.00 0.00 0.00 0.00 0.00 9.00
4.06 QTUER mP 0.00 0.02 0.00 9.00 0.00 0.00 9.00
5.0 OdM-FUNOED ELEMENTS 232.79 39.77 246,97 2%4.37 282.00 269.87 277.96
5.01 FIELD MAINTENANCE CIVILIAN LASOR 0.00 0.C0 0.C0 0.00 0.00 .09 0.20
5.02 SYSTEM-SPECIFIC BASE CPERATICNS 0.00 0.00 0.00 0.00 9.00 0.00 0.C0
5.03 REPLEN OEPOT-LEVEL REPARAALE (SPARES) 8.4 91.28 94,02 0. 84 99.76 102 .74 105.82
5.04 REPLEN CONSUMABLES (REPAIR PARTS) 88.42 91.28 94.02 94,84 99.74 102.74 105.32
5.05 PETROLEUM, OILS AND LUBRICANTS (PCL) 63,41 4,71 46.05 47,43 48.86 50.32 51.83
$.06 END-[TEM SUPPLY AND MAINTENANCE 0.00 0.00 0.00 §.00 0.00 0.00 0.00
$5.J61 OVERNAUL (P7M) 9.0 0.00 0.09 0.00 0.00 0.c0 9.00
5.062 INTEGRATED MATERIEL MANAGEMENT 0.00 0.00 0.00 0.00 0.00 0.00 Q.00
5.063 SUPPLY DEPOT SUPPORT 0.00 0.00 0.00 g9.00 0.00 0.00 0.00
5.064 INOUSTRIAL READINESS 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5.065 OEMILITARIZATICN 0.30 0.00 0.00 0.00 0.00 Q.00 0.00
$.07 TRANSPORTATION 0.00 0.C0 0.0¢ 0.00 0.00 0.00 0.00
5.08 SOFTWARE 0.0 0.00 0.00 0.00 9.00 9.00 0.%0
$.09 SYS TEST AND EVAL, COPERAT[ONAL 0.00 0.00 0.09 0.00 0.00 0.00 0.00
5,10 SYSTEM ENGIMEERING/FRCGRAM MANAGEMENT 12.14 12.50 12.48 13,24 13.68 14.07 14,49
$.101 PROJ WGHMT ADMIN (PM ClV) 12.14 12.50 12.83 13.26 15.46 14,07 14,49
5.102 OTHER 0.00 0.00 0.00 0.00 0.00 0.00 0.09
$.11 TRAINING 0.00 0.09 0.00 0.00 0,00 .00 0.00
§5.12 OTHER O&M 0.C0 9.00 0.00 9.00 0.090 0.00 0.00
6.0 DEFNSE BUS OPERAT(ON FUNO (DROF) ELEM 0.00 0.00 0.60 9.00 0.00 0.00 0.00
6.01 CLASS [X WAR RESERVE 0.00 0.00 0.c0 0.0 0.00 6.00 0.00
4,32 OTHER DBOF 0.00 0.00 0.00 0.00 0.00 Q.00 0.00
TOTALS 232.79 239.77 264,97 254,37 262.00 269.87 277.96




Cost Totals by Year {Current Dollars) (3k)
PACKAGED HASTEHATER TREATMENT PLANT Fm FORCE P!OVIDER 06/27/%
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5
2.025 GTHER RECURRING PRCOUCTION . 0. 0
2.03 ENGIREERING CHANGES . . 0. 0.
2.04 SYSTEM ENGNRNG/PROGRAM MANAGEMENT . . . 0. 0. . .
2.041 PROJECT MGMT ADMIN . . . 0. 0. . .
2.042 O . . 0. 0. . .
2.05 svsn—:n TEST & EVALUATION, PRODUCTION . . . 0. 9. . .
2.06 muma AlDS & eauipment .00 . 0. 0. . .
2,070 00 . . 0. 0. . .
2.08 Sl.lPPORf EQUIPMENT .00 . . 9. 9. . . i
2.081 PECULIAR .00 0. 0. 0. . . i
2082 comMoM .00 9. 0. 9. Q. 2
2.09 OPERATIONAL/SITE ACTIVATION 0.00 0. 0. 0 Q. i
2.10 FIELDING 0.00 0. 0. 0 0. .
2.101 INITIAL DEPOT LEVEL REPARABLE (SPARES 9.00 0. . 0. 0. 0. %
2.102 INITIAL CONSUMABLES (REPAIR PARTS) 6.00 0. . 0. 0. 8. . >
2.103 INITIAL SUPPORT EQUIPMENT 0.00 0. . 0. 0. 0. .
2.104 TRANSPORTATION (EGUIPMENT 10O UNIT) 0.00 0. . n, 0. g. .
! 2.105 WEW EQUIPMENT TRAINING (NET) 0.00 ¢. q. 0.00 0. .
2.106 CONTRACTOR LOGISTICS SUPPORT 0.00 0.00 0. 0.00 0.
2.11 TRAINING AMMUNITIONS/MISSILES 0.00 G.00 0. 0.0 0.00 0.
2.12 WAR RESERVE AMMUNITION/MISSILES 0.00 0.00 0. Q.0 0.00 0. .
2.13 MCOIFICATIONS 0.00 0.00 Q. 0.0 0.00 Q. .
2.14 OTHER PROCUREMENT 0.00 0.00 '8 0.6 0.C0 Q. .
3.0 MILITARY CON-FUNDED ELEMENTS 0.00 0.00 Q. 0.0 0.00 0. .
3.01 DEVELOPMENT CONSTRUCTIOM 0.00 0.00 Q. 0.00 0.00 0. .
3.02 PRODUCTION CONSTRUCTICN 0.00 0.00 "B 0.00 0.00 0. 0.
3.03 CPERATIMAL/SITE ACTIVATION COM J.00 .00 Q. 0.00 0.00 0. 0.
3.04 QTHER 0.00 0.00 0. 0.C0 0.00 0. 0.
4.0 N(L PERSO’(NEL FUNDED ELEMENTS 0.00 0.00 0.00 0.00 0.00 0. 0.
4.01 C 0.00 0.00 0.00 0.00 0.00 0.00 0.
4.02 m\lmsuucs (MTCE) 0.00 0.00 0.00 0.9 0.00 0.00 9.
4.03 SYSTEM-SPECIFIC SUPPORT 0.00 0.00 0.00 0.00 8.00 0.00 Q.
4,04 SYSTEM ENGINEERING/PROGRAM MANAGEMENT 0.09 0.00 0.00 0.00 0.00 0.00 0.00
4.041 PROJECT MGMT ADMIM (PM MIL) 0.00 g.00 9.00 Q.00 0.00 0.00 0.00
6.042 QTHER 0.00 0.00 0.00 0.00 0.Q0 0.00 0.00
4,05 REPLACEMENT PERSONNEL 0.00 0.00 0.00 0.00 0.00 0.00 0.00
6.051 TRAINING 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4.052 PERHANEN}' CHANGE OF STATION (PCS) 0.00 0.00 J.00 0.00 Q.00 0.00 0.00
4.06 QTHER M 0.09 J3.00 0.00 0.00 0.00 0.00 0.00
5. 0 0&14 FUdDED ELEMENTS 286.31 294.88 303.74 312.86 322.264 331.90 341.86
$.01 FIELD MAINTENANCE CIVILIAN LABOR 0.00 g.co 0.00 0.00 0.00 0.00 0.00
S ﬂZ SYSTEM-SPEZIFIC BASE CPERATICNS 0.00 J.00 0.10 0.00 0.00 0.00 n.00
5.03 REPLEN DEPOT-LEVEL REPARABLE (SPARES) 109.C0 112.26 115.63 119.10 122.487 126.35 130.14
5.04 REPLEN CONSUMABLES (REPAIR PARTS) 109.00 112.28 115.63 119.10 122.47 126.35 130,14
5.05 PETROLEUM, OILS AH4D LUSRICANTS (POL) 53.39 §4.99 54.64 58.34 43.09 41.89 63.73
5.06 ENO-ITEM SUPPLY AND MAINTENANCE 0.00 0.00 0.00 0.00 .00 0.00 0.00
5.061 OVERHAUL (PTM) 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5,062 INTEGRATED MATERIEL MAMAGEMENT 0.00 0.00 0.00 0.00 0.00 .00 0.00
5.063 SUPPLY DEPGT SUPPCRT 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5.064 [NMDUSTRIAL READINESS 0.00 0.00 0.00 0.C0 0.00 0.00 0.00
5,065 OEMILITARIZATION 0.00 0.00 9.00 0.00 0.00 0.00 0.00
5.07 TRANSPORTATION 0.00 0.20 0.C0 0.00 Q.00 0.00 0.00
5.08 SOFTWARE 0.00 0.00 0.00 0.C0 0.60 0.00 0.00
5.09 SY3 TEST AND EVAL, CPERATIOMAL 0.00 0.00 0.00 0.00 0.00 0.60 0.09
S.10 SYSTEM ENGINEER ING/PIOGRAM WANAGEMENT 14,93 15.37 15.84 16.31 146.20 17.30 17.82
5.101 PROJ MGMT ADMIN (PM CI%) 146,93 15.37 15.84 16.31 16.80 17.30 17.82
5.102 QTHER 0.00 9.00 0.00 0.00 0.00 0.00 Q.00
5.11 TRAINING 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5.12 OTHER 0&M 6-00 0.00 0.00 0.00 0.00 0.00 0.00
6.0 DEFNSE BUS OPERAT LM » sBQF) ELEM 0.00 9.00 0.00 0.00 0.00 0.00 0.00
6.07 CLASS IX WAR RESERYE 0.00 0.00 0.00 0.09 9.00 0.00 0.00
6.02 OTHER OB8OF 0.00 0.00 0.00 0.00 0.00 0.00 0.00
TOTALS 286 .31 294.88 303.74 312.86 322.26 331.90 341.86




SRTRC - Baseline Zost Model - V1.2
Cost Totals by Year (Current Dollars) (3k)

PACKAGED WASTEWATER TREATMENT PLANT FOR FORCE PROVIDER 06/27/94
2015 2016 2017 2018 2019 2020 2021
1.0 ROTEZE- FUNDED ELEMENTS 0.00 0.00 0.00 0.00 0.00 0.0 0.00
1.01 DEVELOPMENT ENGINEERING 0.00 6.00 0.00 0.00 0.00 0.06 0.00
1.02 PRODUCIBILITY ENGR AND PLAN (PEP) 0.00 0.00 0.00 0.00 0.00 0.00 2.00
1.03 DEVELOPMENT TOOLING 0.00 0.00 9.00 0.00 0.00 0.00 Q.00
1.04 PROTOTYPE MANUFACTURING 0.00 0.00 0.00 0.08 0.00 0.00 0.00
1.05 SYSTEM ENGINEERING/PROGRAM MAHAGEMENT 0.00 0.00 0.00 0.00 0.00 0.90 .00
1.051 PROJECT MGMT ADMIN (PM CIV/MIL) n.00 0.00 0.00 0.60 0.00 0.00 0.00
1.052 OTHER 0.00 .09 0.00 0.00 0.00 0.00 0.00
1.06 SYSTEM TEST AND EVALUATION 9.00 9.00 0.00 0.00 0.00 0.00 0.20
1.07 TRAINING 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1.08 DATA 0.00 0.00 0.00 0.00 0.00 0.00 0.90
1.09 SUPPORT EQUIPMENT 0.00 0.00 0.00 0.00 0.00 0.00 0.09
1.091 PECULIAR .09 0.00 0.00 0.00 0.00 0.00 o.ue
. COMMON 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1.10 DEVELOPMENT FACILITIES 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1.11 OTHER RDTZE 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2.0 PROCUREMENT- FUNDED ELEMENTS 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2.01 NON-RECURRING PRODUCTION 0.00 0.00 0.00 9.00 0.00 0.00 0.00
2.011 INITIAL PRODUCTION FACILITIES (IPF) 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2.012 FRODUCTION BASE SUPPORT (P8S) 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2.013 OTHER NON-RECURRING PRODUCTION 0.00 0.00 0.00 0.00 0.090 0.00 0.00
2.02 RECURRING PRODUCTION 0.00 0.00 0.00 0.00 Q.00 0.00 0.00
2.021 MANUFACTURING - 0.00 0.00 0.60 , 0.00 0.00 0.00 0.u0
2.022 RECURRING ENGINEERING 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2.023 SUSTAINING TOOLING 0.00 0.00 0.00 0.%0 0.00 0.00 0.00
2,024 QUALITY CONTROL 0.00 0.00 0.00 0.0 6.09 0.00 0.00
2,025 QTHER RECURRING PRODUCTION 0.00 0.00 0.00 0.0uv 0.00 0.00 0.00
2.03 ENG'NEERING CHANGES 0.00 0.00 0.00 6.00 0.00 0.00 0.00
2.04 SYSTEM ENGNRNG/PROGRAM MANAGEMENT 9.00 0.00 0.00 0.00 0.00 0.00 0.00
2.0471 PROJECT MGMT ADMIN 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2.042 OTHER . 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2.05 SYSTEM TEST & EVALUATION, PRODUCTION 0.00 0.00 0.00 0.09 0.00 0.00 0.00
2.05 TRAINING AIDS & EQUIFSENT 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2.07 DATA 0.00 0.00 0.00 0.00 0.00 ¢.00 0.00
2.08 SUPPORT EQUIPWENT 0.00 Q.00 0.03 0.00 0.00 Q.00 0.00
2.081 PECULIAR 0.00 Q.00 0.co 0.00 0.00 J.00 0.00
2,082 N 0.0Q 0.00 0.00 9.00 0.00 0.09 0.00
2.09 CPERATICONAL/SITE ACTIVATION 0.00 0.00 0.¢0 0.00 0.00 0.00 0.00
2.10 FIELDING 0.00 0.00 0.00 8.00 0.00 0.00 0.00
2.101 INITIAL DEPOT LEVEL REPARABLE (SPARES 0.00 0.490 0.00 4.00 0.00 0.00 6.00
2.102 INITIAL CONSUMABLES (REPAIR PARTS) 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2.103 INITIAL SUPPORT EQUIFMENT 0.00 0.00 0.60 0.00 0.00 0.00 0.00
2.104 TRAMSPORTATION (EQUIPMEN™ TQ UNIT) 0.00 0.00 0.00 0.00 0.00 9.00 0.00
2.105 WEW EQUIPMENT TRAINING (NET) 0.00 Q.00 0.00 §.00 0.00 0.00 0.00
2.106 CONTRACTOR LOGISTICS SUPPORT 0.00 0.00 Q.00 0.00 0.00 0.00 0.00
2.11 TRAINING AMMUNITIONS/MISSILES 0.00 0.00 J.00 0.00 0.00 0.00 0.00
2.12 MAR RESERVE AMMUN[TICN/MISSILES 0.0Q 0.09 0.90 0.09 0.00 0.00 Q.00
2.13 MOOIFICATIONS 0.00 0.00 3.00 0.00 0.00 0.00 0.00
2.14 OTHER PROCUREMENT 0.00 0.C0 0.00 0.00 0.00 0.00 0.00
3.0 MILITARY CON-FUNDED ELEMENTS 0.00 Q.00 0.00 0.00 0.00 0.00 0.00 4
3.01 DEVELOPMENT CONSTRUCTION 0.00 0.00 0.00 g.00 0.00 0.00 9.00
3.02 PRODUCTION CONSTRUCTION 0.00 0.00 0.00 0.00 0.00 Q.00 0.00
3.03 OPERATIONAL/SITE ACTIVATION CON 0.0n Q.00 6.Go 2.00 0.00 0.00 0.00 i
3.C4 OTHER MC 0.00 0.00 0.00 0.00 0.00 0.06 0.00 I
4.0 MIL PERSONNEL-FUNDED ELEMENTS 0.00 0.00 0.00 0.00 0.00 0.00 3.00 VA
4.01 CREW 0.00 Q.00 0.00 0.00 0.00 0.00 0.00 A
4.02 MAINTENANCE (MTOE) 0.00 0.00 0.00 0.00 0.00 0.00 0.90
&.03 SYSTEM-SPECIFIC SUPPORT 0.c0 0.00 0.00 0.00 0.00 0.00 0.3
4,04 SYSTEM ENGINEERING/PROGRAM MANAGEMENT 0.00 0.00 0.00 0.00 0.00 0.00 0.40
4.041 PROJECT MGMT ADMIN (PM MIL) 0.00 0.00 0.90 0.00 0.00 0.00 0.0
4,042 OTHER 0.00 2.00 0.00 0.00 0.00 0.00 0.00
4.05 REF.ACEMENT PERSCNNEL 0.00 0.00 0.00 0.00 9.00 0.00 0.00
4.051 TRAINING 0.00 0.00 0.00 0.00 Q.00 0.00 0.00
4.052 PERMANENT CHANGZ QF STATION (PCS) 0.00 0.00 0.00 0.00 0.0¢ 0.00 0.00
4.06 QTHER WP 9.00 0.00 0.c0 0.00 0.00 0.00 0.00
5.0 O&M-FUNDED ELEMENTS 352.12 362.67 373.55 384.77 396.30 408.19 0.00
§$.07 FIELD MAINTENANCE CIVILIAN LABCR 0.00 0.00 0.00 0.00 0.00 G.00 0.00
5.02 SYSTEM-SPECIFIC BASE CPERATICNS 0.00 0.00 0.00 0.00 2.00 0.00 0.00
5.03 REPLEN DEPOT-LEVEL REPARASLE (SPARES) 134.05 138.07 t42.21 146.48 150.87 135.40 9.20
5.06 REPLEN CONSUMABLES (REPAIR PARTS) 134.05 138.07 142.21 14648 150.87 155.40 0.00
5.05 PETROLEUM, OILS AND LUBRILANTS (POL) 65.46 &67.63 69.66 n.7r 73.90 76.12 0.00
5.06 END-ITZM SUPPLY AND MAINTENANCE 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5.061 OVERHAUL (P7M) 0.00 9.00 0.00 9.00 0.00 0.00 9.00
5.062 INTEGRATED MATERIEL MANAGEMENT 0.00 0.09 0.00 0.CC 0.00 Q.09 0.00
5.063 SUPPLY DEPQOT SUPPORT 0.00 0.00 0.00 0.00 0.00 0.00 g.00
5.064 INOUSTRIAL KEADINESS 0.00 0.00 0.00 0.00 0.00 0.0C 0.00
5.065 DEMILITARIZATION a.o¢ 9.00 0.00 c.00 0.09 0.00 0.60
5.07 TRANSPCRTATION 0.00 Q.00 0.ug 0.00 g.09 V.00 0.00
5.08 SOFTWARE 0.00 0.00 0.C0 0.00 0.00 0.00 2.00
5.09 SYS TEST AND EVAL, OPERATIONAL 0.90 0.00 0.00 8.00 0.00 0.00 0.00
5.10 SYSTEM ENGINEERING/PROGRAM MANAGEMENT 13.36 18.91 19.47 20.06 20.66 2.2 0.00
5.101 PROJ MGMT ADMIN (PM ClV) 18.36 18.91 19.467 20.06 20.66 21.28 0.00
5.102 OTHER 0.00 0.00 0.00 ¢.00 0.00 0.00 Q.00
5.11 TRAINING G.00 0.00 0.00 0.00 0.00 0.00 0.00
5,12 OTHER O4M 0.00 0.00 0.00 0.00 0.00 0.00 0.00
6.0 DEFNSE BUS CPERATICN FUND (DBOf) ELEM 0.00 Q.00 0.00 0.20 0.co 0.00 0.G9
6.01 CLASS [X WAR RESERVE 0.00 0.00 0.00 0.00 0.00 0.00 0.00
6.02 OTHER 08QF 0.cq 0.00 0.0 0.00 0.00 0.00 0.00
TOTALS 352.12 362.67 373.55 .77 394.30 408.19 0.00
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SRTRC - Baseline Cost Model - V1.2
10: 1 Title: OXIOATION POND OR LAGOON FOR FORCE PROVIDER : 05/13/946
First Year: 1995
DESCRIPTION: This approach involves the construction of an oxidation pond, stabilization pond, or sewage lagoon to

support esch 550-soldier module of Force Provider.

The Force Provider package is a tent-based facility develcfed to give the front-line suldier a brief respite from
the rigors of field operations in » combat thester. Specifically it is designed to provide sach soldier with three hot
meals a day, laundered clothing, envirormentally controlled shelters, showers, modern latrives, &nd morale, welfare, and
recreation facilities. Conceptually, Force Pravider is similar to the US Air Force “Harvest® *mnly of systems.

Force Provider will be air trnnsgornble containerized, snd modular in order to erhance its deploysbility,
trmpqrnbilitz, and flexibjlity. Esch Force Provider package will contain all material necessury to provide food,
billeting, and hygiene to 5,300 soldiers per rotation. [t will be composed of six 550-scldier modules, with each module
capable of independent operations. The separate modules of Force Provider are designed primarily for use in the
division support srea to provide rest and recuperstion for forward deployed units, However, the mocules may also be
deployed along MSR's to provide convoy support and at aerial or ses Ports of Debarkation to fecilitate force reception.
In addition to these support missions in a theater of operations, Force Provider is also intended to support disaster
Selu:qsgd guu?ltar{hn)missim. (Refererca Operational Requirements Document (ORD) for force Provider spproved 23
une , Section 1.a.

In providing support in all these situations, Force Provider produces considerable volumes of wastewater from the
showers, laundries, kitchen, and latrines. At present the preferred and most cost effective solution for handling thia
wastewater is through hcst nation sufport. Typically, the wastewater is introduced directlr into local sewage syst-mg
or collected and hauled away by local contractors. vhen host nation support is not aveilable, field axpedient methods
such as seepage pits are used. However, these methods sre no longer considered adequate with respect to human herlth and
the envirorment and are no longer allowed in the US and in certain foreign countries. In addition, Force Provider may
also be used at remote sites and in less developed countries where local support does not exist ziul in disaster aress
whire wastewsater treatment systems are damaged or overloasded, Consequentiy the Force Provider Comtat Developer, the US
Army Quartermaster Center and School (USAGMCLS), has identified a reaiiirement for tresting the wastewatar generated by
the Force Provider System to an envirormentally safe level for local discharge. BRIRC is preparinj a Best Technizal
Approach (BTA) to identify the best wastewater treatment method to meet the Combat Develorer's requirements. This
Decision Cost Estimate of an Oxidation Pond or Sewage Lagoon has been prepared to support “he 8TA.

TECHNICAL:

The current edition of FM 5-163 Sewerage recommends oxidation ponds or sewage lagoons as the best general solution
to the probiem of wastewster treatment facilities in the Theater of Operations: “The sewage lagoon, applicable in all
but extreme arctic regions, provides an ideal solution to the sewage treatment problem, as it gives excellent primary
and secondary sewage treatment with an absolute minimum of construction effort.

(}) dPr-imary treatment (s accompiished by settling and anaercbic digestion. Secondary trestment is accomplished by
serobic digestion.

(2) sludge accumulates at a very slow rate sllowing meny yesrs of efficient service frow the lagoon withoit an
apprecisble reduction in capacity., Sewage lagoon effluent, as i3 the case with the effluent from conventional sewage
:ren;m]e?t plants, is not necessarily free from pathogenic organisms and may require additional traatment.“ (pages 2-14
and 2-15)

The oxidation pond would be constructed by an Engineer Heavy Combat Company or by a contractor nea: th~ Force
provider Module. Techniques for constructing such © pond are well krown and are well within the capabil ity of army heavy
engineer units. Ffor the purpose of this Decision Lost E£stimate, however, funds are allocated to prepare standard
btueprints of cxzdation ponds for a 550-man module .r for six modules located together. [n addition, funds for the
aﬁauisition of chiorinators is included for treatment of the effluent from the oxidation pond if that is necessary. The
cost for the comstruction of the oxidation pond, excluding troop labor cost, is estimated in Cost Element 5.12,

Primary POC Other POC
POC: Orew Downing Capt. Simon Nour
Organization: MOSILITY TECH CTR BELVOIR MOBILITY TECH CTR BELVOIR
Office symbol:AMSTA-RSWE AMSTA-RBWE
Comm phone:  (703) 704-3352 (703) 706-3357
OSN: 654-3352 854-3357
FAX: (703) 704-3360 (703) 704-3360

& .




ASSUMPTIONS - OXIDATION POND OR SEWAGE LAGOON TO SUPPORT FORCE
PROVIDER

1. All costs are in thousands of FY 1995 dollars, with inflation applied in accordance with Hq
Army Materiel Command (AMCRM-E) Memo, Subject: Inflation Guidance dated 7 February
1994,

2. The Operational Requirements Document for the Force Provider plans Initial Procurement
for FY 1995 2ad Initial Operational Capability I0C) in FY 1996. The Wastewater Treatment
System is identified as a Preplanned Product Improvement (P3I) but should follow the Force
Provider with minimum delay. .

3. The technologies and methods for constructing oxidation ponds are well known and generic
blueprints are included in TM 5-302 Armed Forces Component Systems. No comnlex Research
and Development program is required. Consequently, this Decision Cost Estimate assumes a
relatively simple program including the development of a package of detailed blueprints for an
oxidation pond for a 550-man Force Provider module and for all six modules deployed together
and a modified NDI Acquisition Strategy for chlorinators for treatment of the effluent from the
oxidation pond if that is necessary. The chlorinators would be acquired in FY 1996 to support
the IOC of Force Provider.

4. Based on the schedule and requirements above, system costs {or this Decision Cost Estimate
are allocated across the life cycle cost years based on the followizg quantities:

Year Production Quantity Fielding Quantity Sustainment Quantity
1995 OR&D)

1995 36 36

1997 36
1998 36
1999 36
2000 36
2001 36
2002 36
2003 36
2004 36
2005 36
2006 36
2007 36
2008 36
2009 36
2010 36
2011 36
2012 36

2013 36




2014 36
2015 36
2016 36
2017 0
% 36 36 720 chlorinator-yrs

7. Initial Deployment of the Force Provider Wastewater Treatment System will be entirely
within CO.NUS.
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ORGANIZATION OF DECISION COST ESTIMATE

This Decision Cost Estimace is composed of three parts as follows:
1. This Introduction.

2. Four Cost Matrices:
a. Cost Totals by Phase in Constant Dollars
E. Cost Totals by Phase in Current Dollars
c. Cost Totals by Year in Constant Dollars
d. Cost Totals by Year in Current Dollars

3. Cost Data Sheets and Variable Information Sheets arranged by cost category:
RDT&E

Procurement

Construction (No Costs)

Military Personnel (No Costs)

o&M

bl ol ol

MAJOR DIFFERENCES FROM BASELINE OR TOTAJ. LIFE CYCLE COST ESTIMATES

This Decision Cost Estimate was developed to support the Best Technical Approach
(BTA) Analysis for the Force Provider Wastewater Treatment System. It differs from a
Program Office Life Cycle Cost Estimate (POLCCE) or Baseline Cost Estimate for the system
in two important respects:

1. Sunk costs are excluded.

2. Military Personnel Costs are excluded in accordance with Draft TRAD/ZC Pamphlet 11-8,
Para 3-2.c.1 (page 25).

b
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i BRTRC - Sasteline Cost Modet - v1.2
Cost Totals by Phase (Current Tollars) ($k)
OXIDATION POMD OR LAGOON FOR FORCE PROVIDER 05/13/9%%
I Total  Phese ! Phase I} Phese III  Subsys 3 Subsys 4  Subsys S
1.0 ROTRE-FUNDED ELEMENTS 429.67 429,67
1.01 DEVELCOMENT ENSIFEERING 214.10 21%.10
1.02 PRODUCIBILITY ENGR AND PLAN (PEP) 0.00 0.00
1.03 DEVELOPMERT TOOLING 0.00 0.00
1.G4 “ROTOTYPE MAN.FACTURING £.489 5.69
1.05 SYSTE!, ENGINEFRING/PRCGRAM MANAGEMENT 51.25 51.25
1.051 P'OJECT MGMT AOMIN (PM CIV/RIL) 51.25 51.25
1.052 OvH 0.90 0.00
1.06 svern TEST AN EVALUATICN 120.24 120.2%
1.07 TRAINING 23.53 23.53
1.G8 DATA 14.24 14,86
1. W SUPPORT EQUIPMELT Q.30 G.00
1.091 PECULIAR 0.00 0.%¢
2092 COMMON 0.90 0.09
1.10 DEVELOSMENT FACILITIES 0.60 0.00
1.11 OTHER ROTAE 2.00 0.00
2.0 PRCCUREMENT - FUNOED ELEMENTS 2%5.28 55.2%
2.01 NOM-RECURRING PRCOUCT[OM 0.00 0.C0
2.011 IMITIAL PRODUCTION FACILITIES (IPF) 0.€0 2.00
2.012 PROCUCTION 3ASE SUPPORT (PBS) 0.00 0.00
2.013 OTHER NOM-RECURRING PRODUCTION 6.00 6.00
2.02 RECURRING PRODUCTION 128.4% 128.45
2.021 MANUFACTURING 69.05 49.05
4, 2.022 RECURRING EMGINEERING 59.49 59.41
’ 2,023 SUSTAINING TOOLING 0.08 0.00
2.024 QUALITY CONTROL 0.00 0.co0
2.025 OTHER RECURRING PRODUCTION 9.00 0.n0
2.03 ENGINEERING CHANGES 2.07 2.07
2.04 SYSTEM ENGNRNG/PROGRAM MANAGEMENT 546.57 56.57
2.041 PROJECT MGMT ADMIN . 54.57 54,57
2.042 QTHER 0.C0 0.00
2.05 SYSTEM TEST & EVALUAYION, PRODUCTICH 9.33 29.33
2.04 TRAINING AIDS & EGUIPWENT .20 0.00
2.07 DATA 14,50 14.50
2.08 SUPPORT EQUIPMENY 0.00 0.90
2.081 PECULIAR 9.00 Q.00
2.082 cOw™OM 0.00 0.00
2.09 OPERATIONAL/SITE ACTIVATION 0.00 0.00
2.10 FIELDING 28.33 26.33
2.101 INITIAL DEPOT LEVEL REPARAHLE (SPARES 3.45 3.48
2.102 INITIAL COMSUMABLES (PEPAIR PARTS) 3.45 3.48
2.103 IMITIAL SUPPORT EQUIPWENT 0.00 0.00
2.104 TRANSPCRTATION (EGU{OWENT TO UNIT) 8.54 8.54
2.105 NEW EQUIPMENT TRAINING (NET) 12.89 12.89
2.106 CONTRACTOR LCGISTICS SUPOCRT 0.0Q 0.00
2.11 TRAINING AMMUNTTICMS/MISSILES Q.00 0.00
2.12 WAR RESERVE AMMUKITION/MISSILES 0.00 9.00
2.13 MCDIFICATICKS 0.00 0.00
2.14 OTHER PROCUREMENT 0.00 0.C0
3.0 MILITARY CCN-FUNDED ELEMENTS 0.00 0.00
3.01 DEVELCPMENT CONSTRUCTION 0.00 0.09
3.02 PROCUCTION CONSTRUCT!IZY 0.00 Q.00
3.03 OPERATICNAL/SITE ACTIVATION CON 0.00 0.00
3.06 CTHER MC 0.00 9.00
4.0 MIL PERSOMMEL-FUNOED BLEMENTS 0.00 0.00
4.01 CREW 0.09 0.00
4,02 WAIMTENANCE ([MTOF) 2.0 2.00
4,03 SYSTEM-SFECIFIC SUPPORT 0.6 0.%0
¥ 6.0k SYSTEM ENGINEERHG/PROGRAM MANAGEWEWT 0.0¢ 0.00
4,061 PROJECT MGMT ADMIN (PM MIL) 0.90 0.7
4,042 OTHER Q9.0¢ 0.08
4,05 REPLACEMENT PERSONNEL 0.20 0.03
4.05% TRAINING 0.00 0.2
4,052 PERMANENT CMANGE OF STATION (PCS) 0.00 9.00
. 4,04 OTHER wp 0.09 0.00
e 5.0 QM- FUNJED ELSMENTY 6216, 73 6235.78
$.01 FIELD MAIMTER NCE CIVILIAN LABR 5.00 Q.00
§.02 SYSTEM-PECIFIC 2ASE OPERATIONS 0.60 0.00
5.03 REPLEN DEPOT-LEVEL REPARASLE (SPAKES) 45.33 45.83
$.04 REDLEM COMSUMABLES (REPA[R PARTS) %3.43 45.83
$.05 PETRCLEUM, 0115 AND LUBRICAATS (POL) 0.9 0.00
$.06 END-ITEM SUPP.Y AMO MA|MTENANCE 9.09 a.c0
5.061 OWEHAUL (PTM) 0.00 0.00
$.062 IMTEGRATED WATEP:FL MANAGEMENT 0.00 0.00
5.063 SUPPLY DE: ' SUPYORT 0.00 3.0
5.064 [NDUSTRIAL “EADINISS 0.v0 0.00
$.06%5 DEMILITAR[ZATION 0.00 0.00
5.97 muswnun'\ 0.c0 Q.00
5.08 30FTWARE 0.7 0.20
5.59 $YS TEST AND E£VAL, CPETATIONAL 0.00 0.00
5.10 SVSTEM ZHAINEERING/PRTCHAM HANACEMENT 14/..87 144.87
$.101 PROJ MCAT ADMIN (PW CiV) 144 .87 Y6k 87
5.102 OTHEE 0.00 0.00
" 5,11 TRAIMING 6.20 g.%0
=) §.12 QIMER GiM 800C. 26 4000.26
8.0 DEFASE 3uS OPERATION FUND (DROF) ELEW 0.00 .00
3.01 LLASS [X WAR 2ESERVE 0.00 0.00
6 12 OThER GRCF Q.00 0.00
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BRTRC - Baseline ‘st Model - ¥1.2
Coat Totals by Yeer (Corstant Dollars) (83k)
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2.021 MANUFACTURING
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2.023 SUSTAINING TOOLING
2.02% UALITY CONTROL
2.025 OTHER RECURRING PRODUCTION
2,03 ENGINEER(NG CHANGES
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2.041 "ROJECT MGMT ADMIN
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1.0 ROTLL-FLMOED ELEMENTS 419.19 419,19 . '} . .00
1.37 DEVELCPMENT ENGINEERING 208, 208.88 . 3. .00 .
1.02 PRODUCIBILITY ENGA AND PLAN (PEP) 0 .00 . 0. . .00 .
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BRTRC - Baseline Cost Model - v1.2
Cost Totalg by Year (Constant Dollars) (k)
OXIDATION POND OR LAGOON FOR FORCE PROVIDER 05713794
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2.6 QTHER PROCUREMENT . . . . 0¢
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3.02 PRCOUCTION CONSTRUCTICM . . . . a0
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1.0 ROTIE- FUNDED ELEMENTS 0. . X 0. . 0.00 .co
1.01 DEVELOPMENT ENGINEERING 0. . . 0. . 0.00 .00
1.52 PRODUCISILITY EKGR ANG PLAMN (PEP) g. . 0. . 0.00 .00
1.03 DEVELOPMENT TOOLING 9. . . 0. . 0.00 .00
1.04 PROTOTYPE WAKUFACTURING 0. . . 0. . 0.00 .00
1.05 SYSTEM ENGINEERING/PROGRAM HAMAGEMENT 0. . 0 . 0.00 .00

1.051 PROJECT MGHT ADMIN (PM CIV/MIL) 0. . . 0. . 0.00 .00
1.052 OTHER 0. . . c. . 0.00 -00
1.04 SYSTEM TEST AND EVALUATIOM 0. . . 0. . 0.00 .00
1.07 TRAINING 0. . . 9 . 9.00 .00
1.08 DATA 9. . . 0. . 0.00 00
1.09 SUPPCRT EQUIPMENT 0. . . 0. . 0.00 .00
1.091 PECULIAR 0. . . 0 . 0.00 .00
1.092 CorOn 0. . . 0. . 0.00 .00
1.10 DEVELOPWENT FACLITIES 0. . . 0. . 0.00 .00
1.11 OTHER #DT4E 0. . . 0. . 0.00 .00

2.0 PROCUSEMENT- FUMOED ELEMENTS 0. . . 0. . 0.00 .00
2.0 WOM-RECLRAING PRODUCT1OM 0. . . 2 3.00 00
2.011 IMITIAL PRODUCTION FACILITIES (IPF) 0. . . 0. . 0.00 00
2.012 PRODUCTICN BASE SUPPCRT (P8S) 9. . . 0. 0.00 .00
2.013 OTHER WOM-RECLRRING PRODUCTION Q. . . 0. 0.00 00
2.92 RECURRING PRODUCT IOW 0. . . 0. . 0.00 00

2.02% MANUFACTURING 9. R . 0. . 0.00 .00
2.022 RECURRING ENGINEERING 0. . . 0. . 0.00 .00
2.023 SUSTAIMING TOCLING 0. . . Q. 0.00 .00
2.026 QUALITY CONTROL 0. . . 0. . 2.0 -00
2.G2% OTHER RECURRING PROOUCTION . . 0. 0.00 )]
2.03 EMGINEERING CNANGES . . q . 0.00 00
2.06 SYSTEM ENGURMG/PROGRAM PANAGEWENT . . 2. .00 00
3.Ch7 PROJECT MGHT ADMIN . . 2, . 0.00 0
2.047 OTHER . . J 0.00 0
2.05 SYSTEM TEST 3 EVALUATION, PRODUCTICM . . . 2. 0.00 0o
2.C3 TRATMING AIDS & Eouipwent . . . 0. . 0.00 29
2.07 GATA . ) . 2 . 0.00 o
g 2.08 SUPOORT EQUIPMENT . . 0 . 0.00 00
: 3 081 PECULIAR . . 2. . 0.00 00
& J.082 comeacm . . . ¢ . 0.00 00
2.09 CPERATICMAL/SITE ACTIVATION . . 0 . 0.00 ;
2.10 FIELLING . . . 0. 0.00 i
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BRTRC - Baseline Cost Model - ¥1.2
Cost Totals by Yesr (Constant Dotlars) (3k)

OXIDATION POND OR LAGOON FCR FORCE PROVIDER 05/713/9%
2008 2009 2010 Fa )] 2012 2013 2014

1.0 ROTRE-FUNDED ELEMENTS 0.00 0.00 9.00 0.00 0.00 0.00 0.00
1.0 DEVELOPMENT EMGINEERING 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1.02 PRODUCISILITY ENGR AND PLAN (PEP) 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1.03 DEVELOPMENT TOGLING 0.60 0.00 0.60 0.¢c0 0.00 0.00 0.00
1.04 PROTOTYPE MANUFACTURINS 0.00 0.0 0.00 0.0C 0.00 0.00 0.00
1.0% SYSTEM ENGINEERING/PROGRAM MANAGEMENT ¢.00 0.00 0.00 0.00 0.00 0.00 0.00
1.0%1 PROJECT MGMT ADMIN (PM CIV/MIL) 0.00 0.00 0.00 0.00 0.00 0.00 9.00
1.0%7 OTHER 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1.08 SYSTEM TEST AND EVALUATION 0.00 0.00 0.00 0.co 0.00 0.00 0.00
1.07 TRAINING 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1.08 DATA 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1.09 SUPPORT EQUIPKENT Q.00 0.00 0.00 0.00 0.00 0.00 0.00
1.091 PECULIAR 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1.092 Crmon 0.00 4.00 0.00 0.00 0.00 0.00 0.00
1.10 DEVYE._OPMENT FACILIT.ES Q.00 0.00 0.00 0.00 0.00 0.00 0.00
1.11 OTHER RDTAE 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2.0 PROCUREMENT - FUNMDED ELEMENTS 0.00 0.00 g.00 09.00 0.00 Q.00 0.00
2.01 NOW-RECURRING PRODUCTION 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2.011 INITIAL PRODUCTICH FACILITIES (IPF) 0.00 0.00 0.00 Q.00 0.00 0.00 0.00
2.012 PRUDUCTION BASE SUPPORT (P8S) 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2.013 OTHER NON-REZUZRING PRODUCTJOW 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2.02 RECURRING PROCUCTION 0.00 0.00 0.00 0.70 0.00 0.00 0.00
2.021 MANUFACTURING 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2.022 RECURRING ENGINEERING Q.00 0.00 0.00 0.00 0.60 0.00 0.00
2.923 SUSTAINING TOOLING 0.9 0.00 9.0 0.C0 0.00 0.00 0.00
2.026 QUALITY CONTROL 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2.025 QTHER RECURRING PRODUCTION 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2.03 ENGINEERING CHANGES 0.00 0.50 0.00 0.00 0.60 0.00 0.00
w 2.04 SYSTEM EMGNRNG/PROGRAM MANAGEYINT ¢.00 0.00 §.00 Q.00 0.00 0.00 0.00
I 2.041 PROJECT MGHMT ADHIN 0.00 0.00 0.00 0.0 0.00 0.00 0.00
- 2.042 QTHER 0.00 0.00 0.00 0.00 0.00 0.00 0.0
2.05 SYSTEM TEST & EVALUATION PRODUCTION 0.c0 0.00 6.0 0.00 0.00 Q.00 9.00
2.(5 TRAINING AIDS & EQUIFHLNY 0.00 0.00 0.00 0.00 0.00 9.00 0.00
2.07 DATA 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2.08 SUPPORT EQUIPMENT 0.00 0.00 0.00 9.00 0.00 0.00 0.00
2.087 PECULIAR 0.00 0.00 0.00 0.00 2.00 0.00 0.06
2.082 COMMON 0.00 0.00 0.09 0.00 0.00 0.00 0.00
2.09 OPERAT[ONAL/SITE ACTIVATION 0.00 0.00 0.00 0.00 9.00 0.00 0.00
2.10 FIELDING 0.00 0.00 0.09 0.00 0.00 0.00 0.0¢
2.101 {MITIAL DEPOY LEVEL REPARABLE (SPARES 0.03 0.00 Q.00 0.00 0.00 0.00 0.0¢
2.102 IN{TIAL CONSUMABLES (REPAIR PARTS) 0.00 9.00 6.00 0.00 0.00 0.00 0.00
2.103 IMITIAL SUPPCRT EQUIPMENT 0.00 0.%0 0.00 0.00 0.00 0.00 ¢.0%
2.104 TRANSPORTATION (ECUIPWENT TO UNIT) 0.00 0.00 0.00 0.00 Q.00 0.00 6.0%
2.105 NEW EQUIPMENT TRAIMING (NET) 0.00 0.00 0.00 0.00 0.00 0.60 0.62
2.105 CONTRACTOR LOGISTICS SUPPCAT 9.00 0.0Q 0.90 0.00 .00 0.00 .02
2.1 TRAINING AMMUNTTIONS/MISSILES 0.00 0.00 0.00 0.00 0.00 0.00 0.0¢
2.12 WAR RESERYE AMMUNITIOM/MISSILES 0.00 Q.00 0.00 0.00 0.00 0.00 0.00
2.13 MCDIFICATIONS 0.90 0.90 0.00 0.c0 0.00 0.00 0.00
2.14 OTHER PROCUREMENT 0.00 0.00 6.09 @.00 0.00 0.00 0.00
3.0 MILITARY CON-FUNDED ELEMENTS 0.00 0.00 0.00 0.00 9.00 0.00 0.00
3.01 DEVELOPWENT COMSTRUCTION 0.00 0.00 0.00 0.0C 0.00 0.00 0.00
3.02 PRODUCTIOK CONSTRUCTION 0.00 0.00 0.00 0.00 0.00 0.00 0.09
3.03 OPERATICMAL/SITE ACTIVATION CON 6.00 0.00 0.20 0.30 0.00 0.00 0.00
3.04 OTRER MC 0.00 0.00 0.00 0.00 ¢.00 0.00 0.00
4.0 M1t PERSCNNEL - FUNDED ELEMENTS Q.00 0.00 0.C0 .00 0.60 Q.00 .00
4.01 CREW 0.00 .00 0.00 0.00 0.00 0.00 0.00
4.02 RAIMTEMANCE (NTCE) 0.00 0.00 0.30 0.00 0.00 0.00 0.00
4.03 SYSTEM-SPECIFIC SUPPORY 0.00 0.00 0.0¢ 0.0 9.00 0.00 0.00
4,04 SYSTEW ENGINEERING/PROCLAM MAMAGEMENT 0.900 0.00 0.00 2.00 9.c0 9.00 2.00
4.04) PROJECT MGMT ADMKIN (PM MIL) 0.00 0.00 0.9 Q.00 0.00 Q.0u 0.00
4,042 OTHER Q.00 0.09 0.20 .00 g.00 0.00 0.00
4,05 REPLACEMENT PERSONNEL 0.00 0.00 0.00 0.20 0.00 ", 00 0.00
4,051 TRAINING 0.00 Q.C0 .30 9.00 0.00 0.00 9.00
4,052 PERMANENT CNANGE OF STATION (PCS) 0.00 0.20 6.02 9.00 Q.00 0.00 0.00
4.06 OTHER wp 0.00 .00 9.00 9.00 0.00 0.00 J.00
5.0 OLM-FUNDED ELEMENTS 215.26 215.24 215,26 215.26 215.26 2'5.28 215.26
5.01 FIELD MAISTENANCE CIVILIAN (ASOR 0.00 0.00 0.00 0.00 0.00 0.00 6.00
$.02 SYSTEM-SPECIFIC BASE CPSRATICNS 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5.03 REPLEN DEPOT-LEVEL REPARABLE (SPARES) 1.58 1.58 1,58 1.58 1.58 1.58 1.48
$.04 REPLEN CONSUMABLES (REPAIR PARTS) 1.58 1.38 1.58 1.58 1.58 1.58 1.98
5.05 PETROLEUM, OILS ANO LUSRICANTS (POL) 0.00 0.00 0.00 0.60 0.20 0.00 0.00
5,04 ENO-1TEM SUPPLY ANO MA[WTEMANCE 0.00 0.00 0.00 0.00 0.00 0.60 £.00
$.061 OVERKAUL (P7M) 0.00 0.00 0.2 Q.00 0.00 0.00 0.00
5.082 INTEGRATED MATERIEL MANAGEMENT 0.00 g.00 0.20 c.00 0.00 0.C0 0.00
5.063 SUPPLY DEPOT SUPCORT 0.¢0 0.00 0.00 0.00 0.00 0.00 0.60
5.0k INCUSTRIAL READINESS 0.00 0.09 0.C0 0.C0 0.00 0.00 0.00
2,065 OEMILITARIZATICH 0.60 g.00 0.00 0 00 0.00 0.c0 0.60
5.37 TRANSPCRTATION 0.00 0.00 0.60 0.c0 0.00 0.ce 6.20
5.08 SOfTWARE 0.09 0.00 0.00 n.oQ 0.00 0.00 0.00
4 5.09 SYS TEST AND EVAL, OPERATICMAL 0.00 3.00 0.00 6.00 0.00 0.00 0.700
5.10 SYSTEM ENGINEERING/PRCGRAM MANAGEMENT $.C0 $.00 $.00 5.00 5.00 $.00 5.¢0
$.101 PROJ MOGMY ADMIN (PM ClV) 5.00 $.00 5.00 $.00 5.00 5.00 5.00
$.132 OTHE? 2.00 0.00 0.00 0.G0 0.00 0.c0 0.06
$.11 TRAINING 0.00 0.00 0.09 0.00 .00 0.00 0.00
i $.12 OTHER CAM 207.10 207.10 207.10 207.10 207.10 207.10 207.10
6.0 DEFNSE BUS OPERATION FUND (DBOF) ELEM 0.00 0.00 0.00 0.00 0.00 0.00 9.00
6.01 CLASS X wAR RESERVE Q.00 9.00 3.00 9.00 0.00 0.0¢ 0.00
4.02 OTHER 080F 2.00 0.00 0.09 90.00 0.00 0.00 0.00
TOTALS 215.2% 21%.26 215.28 215.26 215.24 215.28 215.28
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BRTRC - Buseline Cost Model - V1.2
Cost Totals by Yesr (Coratar? Doilars) (3k)
GADATION PONO OR LAGOOM FOR FORCE PROVIDER 05/13/9%
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».05 S73TIM TEST & EVALUATION, PRODUCTIOM . .

s Ses mnxums A1DS & eouipwent . .

2.07 DATA . .

2,20 SUPSCRT EQUIPMENT . . .

2,381 PITULIAR . . .

2,082 COMMAON . . .

209 OPEIATIONAL/SITE ACTIVATION . .

10 FIELDING . .

2101 [MITIAL DEPOT LEVEL REPARABLE {SPARES . . . . .

2.102 IMITIAL COMSUMABLES (REPAIR PARTS) . . . .

2.103 INITIAL SUPPORT EQUIPMENT . . . .

2.104 TRANZPORTATION (EOU[PMENT TO UNIT) . . .00

2.105 NEW SQUIPMENT TRAINING (NET) 09 . .

2,106 CONTRACTOR LOGISTICS SUPPCART 00 . . . 00
2.11 TRAINING AMMUNITIONS/AISSILES 00 i . 00
2.12 WAR RESERVE AMMUNITIOM/MISSILES 20 . . . 00
2.13 MODIFICATIONS 00 ) . 00
2.14 OTHER PROCUREMENT 09 . . . 00
3.0 MILITARY CON-FUMDED ELEMENTS 00 . . . 00
3.01 DEVELOPMENT COMSTRUCT 1OM 00 . . . 00
3.02 PRODUCTION COMSTRUCTION 00 . . 00
3.03 ovw.rxouusne ACTIVATION CON 00 . 00
3,04 OTHER 00 . . 00
4.0 ru vsnsonuu-runosn ELEMENTS 00 . . . 00
6.01 0 . .08
4.02 mursuucz (MTOEY 00 . . 00
4.03 SYSTEM-SPECIFIC SUPPORT ® . a0
&.06 SYSTEM ENGINEERING/PROGRAM MANAGEMENT 20 . . . 00

4,041 PROJECT MGMT ADMIN (PM MIL} 00 . . 20
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5.101 PROZ MGMT ACMIN (PM CIV) 00 00 00 00
$.102 OTHER 0Q Q0 00 90
5.11 TRAIMING 20 .00 00 00
$.12 QTHER O&M 207.10 207,10 ] 00 G0
6.0 DEFNSE BUS OPERATION FUND (C30F) ELEM 00 .06 o] 00 (Y]
6.01 CLASS (X WAR RESERVE 7] 00 . 00 .00 00
6.02 OTHER DACF 1] Rilv} g.co co oa 30
TOTALS 215.26 215.26 0.00 0.00 0.00 0.co 0.00




4 .
BRTRC - Baseline Cott Model - V1.2
Cost Totals by Year (Current Dollars) (3k)

OXIDATION POND OR LAGOON FOR FORCE PROVIDER 05/13/94
Total 1995 1996 wr 1998 1999 2000
1.0 RDTLE-FUNDED ELEMENTS 429.67 429.67 G.00 .00 90.00 0.00 0.00
1.01 DEVELOPMENT ENGINEERING 214,10 214.10 0.00 3.00 0.00 0.00 0.00
1.02 PRODUCIBILITY ENGR AND PLAN (PEP) 0.00 0.00 0.00 8.00 0.00 0.00 0.00
1.03 DEVELOPMENT TOOLING 0.00 n.00 0.00 6.0 0.00 0.00 0.00
1.04 PROTOTYPE MAVUFACTURING 5.49 5.69 0.00 8.00 0.00 0.00 .00
1.05 SYSTEM ENGINEERING/PROGRAM MANAGEMENT 51.25 51.25 0.00 8.00 0.00 0.00 0.00
1.051 PROJECT MGMT AOMIN (PM CIV/MIL) 51.25 51.25 0.00 8.00 0.00 0.00 0.00
1.052 OTHER 0.00 0.00 0.00 2.20 0.00 0.00 0.00
1.06 SYSTEM TEST AND EVALUATION 120.24 120.24 0.00 9.00 0.00 0.00 0.00
1.07 TRAINING . 23.53 23.53 0.00 2.20 0.00 0.00 0.00
1.08 DATA 14.86 14.86 9.00 8.00 0.00 0.00 0.00
1.09 SUPPORT ENUIPMENT 0.00 0.00 0.00 2.00 0.00 0.00 0.00
1.G91 PECULIAR 0.00 0.00 0.00 0.00 0.00 0.00 0.09
1.092 COMMON 0.00 0.00 0.00 8.90 0.00 0.00 g.00
1.10 DEVELOPMENT FACILITIES 9.00 0.00 0.00 .00 0.00 0.00 0.00
1.11 OTHER RDTLE 3.00 0.00 0.00 2.90 0.00 0.00 0.00
2.0 PROCUREMENT-FUNDED ELEMENTS 255.25 0.00 255.25 2.00 0.00 0.00 0.00
2.01 NON-RECURRING PRODUCTION 0.00 0.00 U.00 8.00 0.00 0.00 0.00
2.011 INITIAL PRODUCTICN FACILITIES (IPF) 0.00 0.00 0.00 8.30 0.00 0.00 0.00
2.012 PROOUCTION BASE SUPPORT (P8S) 0.00 0.00 0.00 8.00 0.00 0.00 0.00
2.013 OTHER NON-RECURRING PROOUCTION . 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2.02 RECURRING PRODUCTION 128,45 0.60 128.4% 8.00 0.00 0.00 0.00
2.021 MANUFACTURING 69.05 0.00 49. 2.00 0.00 0.00 0.00
2.022 RECURRING ENGINEERING 59.41 0.00 59.41 2.00 0.00 0.00 0.00
2.023 SUSTAINING TOOLING 0.v0 0.00 g.Co 2.00 0.00 0.00 0.00
2.026 QUALITY CONTROL 0.00 0.00 g.00 a.60 0.00 0.00 0.00
2.025 OTHER RECURRING PROQUCTION 0.00 0.00 0.00 3.00 0.00 0.00 0.00
2.03 ENGINEERINT CHANGES 2.07 0.00 2.07 8.00 0.00 0.00 0.00
2.04 SYSTEM ENGNRNG/PRCGRAM MANAGEMENT $4.57 0.00 54.57 0.00 0.00 0.00 0.00
2.041 PROJECT MGMT ADMIN 54.57 0.00 54.57 0.%0 0.00 0.00 0.00
2.042 OTHER 0.0G 2.00 0.90 0.00 0.00 0.00 0.00
2.05 SYSTEM TEST & EVALUATION, PRODUCTION 29.33 0.00 29.33 0.00 0.00 0.00 0.00
2.06 TRAINING AIDS & EQUIPMENT 0.00 0.00 9.00 9.00 0.00 0.00 0.00
2.07 DATA 14.50 0.C0 14.50 2.00 0.00 0.00 0.00
2.08 SUPPORT EQUIPMENT 9.00 G.00 0.00 8.00 ..00 0.00 0.00
2.087 PECULIAR 0.00 3.00 0.00 3.00 0.00 0.00 0.00
2.082 COMMON 0.00 0.00 3.00 3.00 0.00 0.00 0.00
2.09 CPERATIONAL/SITE ACTIVATION 0.00 0.00 0.00 8.00 0.00 0.00 0.00
2,10 FIELDING 256.33 Q.00 26.33 0.00 9.00 0.00 0.00
2.101 INITIAL DEPOT LEVEL REPARABLE (SPARES 3.45 0.00 3.45 0.00 0.60 0.00 0.00
2.102 INITIAL CONSUMABLES (REPAIR PARTS) 3.45 0.00 3.45 8.00 0.00 0.60 0.00
2.103 [NITIAL SUPPCRT EQUIPMENT 0.n0 0.00 0.0¢ 8.00 0.00 0.00 0.0¢
2.104 TRANSPORTATICN (SCUIPMENT 10 UNIT) 6.54 0.00 6.54 Q.00 0.00 0.00 Q.06
2.105 NEW EQUIPMENT TRAINING (NET) 12.89 J.00 12.89 2.60 0.00 0.00 0.00
2.106 CONTRACTOR LCGISTICS SUPPCRY 0.00 - 0.00 0.03 8.00 0.00 0.70 0.00
2,17 TRAINING AMMUNITICNS/MISSILES 0.00 0.00 0.00 0.00 0.00 .00 0.00
2.12 WAR RESERVE AMMUNITION/MISSILES 0.00 0.00 0.00 0.0 0.00 0.00 0.00
2.13 MODIFICATIONS 0.00 .00 g.00 8.00 0.00 0.00 0.00
2.14 OTHER PROCUREMENT 0.00 0.90 0.00 0.00 0.00 0.00 0.00
3.0 MILITARY CON-FUNGED ELEMENTS 0.00 0.00 0.00 2.60 0.00 0.00 0.00
3.01 DEVELOPMENT CONSTRUCTION 0.00 0.00 0.00 0.20 0.00 0.00 0.00
3.02 PRODUCTION CONSTRUCTION 0.00 0.00 Q.00 3.00 0.00 0.00 0.00
3.03 OPERATIONAL/SITE ACTIVATION CCN .,.00 0.00 0.00 6.00 0.00 0.00 0.00
3.04 OTHER MC 0.00 .00 g.00 $.00 0.00 0.00 0.00
4,0 MIL PERSONNEL-FUNDED £i EMENTS 00 0.00 0.00 9.00 0.00 0.00 0.00
4.01 CREW 0.00 0.00 Q.00 2.¢0 0.00 0.00 0.0n
4.02 MAINTENANCE (MTOE) Q.00 0.c0 Q.00 8.00 g.00 .00 0.00
4.03 SYSTZM-SPECIFIC SUPPORT 0.00 0.00 ¢.00 2.00 0.00 0.30 0.00
4,04 SYSTEM ENGINEERING/PROGRAM MANAGEMENT 0.00 0.00 0.00 g.c0 0.00 0.00 0.0
4.041 PROJECT MGMT ADMIN (PM HIL) 0.00 0.00 0.00 8.00 0.00 0.00 0.00
4.042 OTHER 0.00 0.00 0.00 t.00 0.ug 0.60 0.00
4.05 REPLACEMEMT PERSONNEL 0.00 0.00 0.%0 0.00 0.010 0.00 0.00
4.051 YRAINING Q.60 0.00 0.00 2.00 0.00 0.00 G.00
4.052 PERMANENT CHANGE OF STATICM (PCS) 0.00 0.00 0.90 0.00 0.00 0.00 0.00
4.05 OTHER mP 0.00 0.00 9.00 0.00 0.00 0.60 0.00
5.0 O4M-FUNDED ELEMENTS 6236.78 0.00 0.00 rir 3] 239.07 266,24 253.62
5.01 FIELD MAINTENANCE CIVILIAN LASOR ¢.00 0.09 0.00 0.0 6.00 0.0 0.00
5.02 SYSTEM-SPECIFIC 3ASE CPERATIONS 0.00 0.00 0.00 0.03 0.00 0.00 0.00
5.03 REPLEN OEPOT-LEVEL REPARABLE (SPARES) 45.83 0.00 0.00 [Wa 1.76 1.8) 1.86
5.04 REP'.EN CONSUMABLES (REPAIR PARTS) 45.83 0.00 0.00 .71 1.76 1.81 1.86
5.05 PETROLELM, QILS AND LUBRICANTS (POL) 0.C0 0.00 0.00 0.00 0.00 0.00 Q.00
5.06 END-ITEM SUPPLY AND MAINTENANCE 0.00 5.00 2.00 0.00 0.00 (.00 0.0
5.061 QVERRAUL (P7M) 0.00 0.00 Q.00 0.0 06.00 .00 0.090
5.062 INTEGRATED MATERIEL MANAGEMENT 0.00 0.00 0.00 2.00 €.00 0.00 0.00
5.063 SUPPLY DEPOT SUPPCRT 0.00 .00 .00 0.50 0.00 g.00 0.00
5.064 INOUSTRIAL REAUINESS 0.co 0.c0 0.00 9.99 0.00 0.00 0.00
5.065 OCMILITARIZATION 9.00 0.00 0.00 9.50 0.00 0.00 Q.00
5.07 TRANSPCRTATION 0.00 Q.00 0.0 0.30 0.00 0.00 0.00
5.08 SOFTWARE Q.00 0.00 0.00 0.0q 0.00 0.00 0.00
5.09 SYS TEST AND EVAL, OPERATIOMAL 0.00 0.20 0.00 0.00 0.00 0.00 0.00
5.70 SYSTIM ENGINEERING/PROGKAM MANAGEMENT 144 .37 0.00 0.00 5.39 5.55 5.72 5.89
5.101 PROJ MGMT ADMIN (PM ClY) 144.87 0.60 ¢.00 5.39 5.55 5.72 5.89
5.102 OTHER 0.00 0.C0 0.00 9.90 0.00 0.00 0.00
5.11 TRAINING 0.00 0.c0 0.00 0.20 0.00 0.00 0.00
5.12 CTHER 04X 400026 0.00 0.00 3.3 230.00 236.90 264.00
6.0 DEFNSE BUS CPERATICM FUND (OBOF} ELFM 0.20 0.00 0.00 2.20 0.00 0.00 0.00
6.01 CLASS [X WAR RESERVE 0.00 0.00 0.00 8.0 0.00 0.00 0.00
6.02 OTHER D8O# 0.00 0.c0 0.30 0.00 0.00 0.00 0.00
TOTALS 6921.70 429.47 255.2% 2.1 239.07 2466.26 253.62




BRTRC - Baseline Cost Mcdel - v1.2
Cost Totals by Year (Current Dollars) ($k)
OXIDATION POND OR LAGDON FOR FORCE PROVIDER

2001 2002 2003
1.0 RCTLE-FUNOED ELEMENTS 0.00 0.00 0.00
1.07 DEVELOPMENT ENGINEERING 0.00 0.00 0.00
1.02 PRODUCIBILITY ENGR AND PLAN (PEP) 0.00 0.09 9.00
1.03 OEVELOPMENT TOOLING 0.00 0.00 0.00
1.04 PROTOTYPE MANUFACTURING 0.00 0.00 0.00
1.05 SYSTEM ENGINEERING/PROGRAM MANAGEMENT 0.00 0.00 0.00
1.051 PROJECT MGMT ADMIN (PM CIV/MIL) 0.00 0.00 0.00
1.052 OTHER 0.00 0.60 0.00
1.06 SYSTEM TEST AND EVALUATION 0.00 0.00 0.00
1.07 TRAIKING 0.00 0.00 Q.00
1.08 DATA 0.00 0.00 0.40
1.09 SUPPORT EQUIPMENT 0.00 0.00 0.00
1.091 PECULIAR 0.00 0.00 0.00
1.092 COMMON 0.00 6.00 0.00
1.10 DEVELCPMENT FACILITIES 0.00 0.00 0.00
1.11 OTHER ROTZE 0.00 0.00 0.00
2.0 PROCUREMENT- FUNDED ELEMENTS 0.00 g.00 0.00
2.01 NON-RECURRING PRCOUCTION 0.00 0.00 0.00
2.011 INITIAL PRODUCTION FACILITIES (1PF) 0.00 0.00 0.00
2.012 PRODUCTION BASE SUPPORT (PSS) 0.00 Q.00 0.00
2.013 OTHER NON-RECURRING PRCOUCTICN 0.00 0.00 0.00
2.02 RECURRING PRODUCTION 0.00 0.00 0.00
2.C21 MANUFACTURING 0.00 0.00 2.60
2.022 RECURRING ENGINEERING 0.00 0.00 0.00
2.023 SUSTAINING TOOLING 0.00 0.00 0.00
2.024 QUALITY CONTROL 0.00 0.00 0.00
2.025 QTHER RECURRING PRODUCTION 0.00 0.00 0.00
2.03 ENGINEERING CHANGES 0.09 0.00 0.00
2.04 SYSTEM ENGNRNG/PROGRAM MANAGEMENT 0.00 0.00 0.90
2.041 PROJECT MGMT ADMIN 0.00 0.00 Q.00
2.042 OTHER 0.00 0.00 0.00
2.05 SYSTEM TEST & EVALUATION, PRODUCTION 0.00 0.00 0.00
2.06 TRAINING AIDS & EQUIPMENT 0.00 0.00 9.
2.07 DATA 0.00 0.00 0.
2.08 SUPPORT EQUIPMENT 0.00 0.00 J.
2.081 PECULIAR 0. 0.00 0.
2.082 COMMON 9. 0.00 0.
2.09 OPERATIONAL/SITE ACTIVATION . 0.00 .
2.10 FIELDING 9. 0.00 9.
2.10%1 INITIAL DEPQT LEVEL REPARASLE (SPARES 0. 0.00 0.
2.102 INITIAL CONSUMABLES (REPAIR PARTS) 0. 0.00 0.
2.103 INITIAL SUPPORT EQUiIPHMENT g. 0.00 .
2.104 TRANSPCRTATION (EQUIPMENT TO UNIT) 0. 9.60 Q.
2.105 NEW EQUIPMENT TRAINING (MET) 9. 0.00 a.
2,106 CONTRACTOR LOGISTICS SUPPCRT 0. 0.00 g.

11 TRALHING AMMUNITIONS/MISSILES
12 WAR RESERVE AMMUNITION/MISSILES
13 MODIFICATICNS

14 QTHER PROCUREMENT
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4.06 OTHER Mp
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5.03 REPLEW DEPOT-LEVEL REPARABLE (SPARES)
5.06 REPLEN CONSUMABLES (REPAIR PARTS)
5.05 PETROLELM, OILS AND LUBRICANTS (POL)
5.06 ENO-ITEM SUPPLY AND MAINTENAMCE
5.061 QVERHAUL (PTM)
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5.102 OTMER
5.11 TRAINING .
5,12 OTHER C&M 251,
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6.01 CLA5S IX WAR RESERVE 0.00 0.C0
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TOTALS 241,24 269.07 277.15

05/13/94

2004 2005 2006 2007
0.00 0.90 0.00 0.00
0.00 0.00 0.00 0.00
0.00 0.00 0.%0 0.00
0.00 0.00 0.00 0.00
0.00 0.08 0.00 0.00
0.00 0.00 0.00 0.00
G.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.0n
0.00 0.00 0.00 9.00
0.00 0.00 0.00 0.00
0.00 0.00 0.00 g.00
0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00
0.00 0.00 0.00 ¢.00
0.00 0.00 0.00 0.00
0.09 0.00 0.00 0.00
0.00 0.00 0.00 0.00
0.00 0.00 0.C0 0.00
0.00 0.09 0.00 0.00
0.00 9.00 0.00 0.00
0.00 0.09 0.00 0.00
0.00 0.00 Q.00 0.00
0.00 0.00 0.00 0.00
g.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00
0.cc 0.00 0.00 0.00
0.00 0.90 0.00 0.00
3.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00
9.00 Q.00 0.00 6.00
0.00 0.00 0.00 0.c0
0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.0¢
0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00
3.00 0.00 0.00 g.00
0.00 0.00 0.00 0.00
0.00 9.00 0.00 0.00
0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00
0.00 0.00 0.00 8.00
0.00 0.00 Q.00 6.00
0.00 0.00 0.00 Q.00
0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00
0.90 0.00 0.00 6.00
0.00 0.00 9.00 0.00
0.00 0.00 0.00 0.00
0.00 9.00 0.00 0.00
0.00 0.00 0.00 0.00
0.00 Q.00 0.00 0.00
0.00 0.00 0.00 0.00
285.48 294.02 322.85 311,93
0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.u0
2.18 2.16 2.23 2.29
2.10 2.1% 2.23 2.29
0.00 0.00 0.00 0.00
g.00 0.00 Q.00 0.00
0.0 0.00 0.00 0.09
0.90 0.00 0.00 9.00
0.00 0.09 0.00 0.00
0.0Q 0.CQ 0.00 9.00
C.00 0.00 0.90 0.00
0.00 0.00 0.00 0.00
0.00 0.00 0.00 g.00
0.00 0.00 0.00 0.00
6.63 6.43 7.03 7.25
6.63 6.83 7.03 7.2%
0.00 0.00 0.00 0.00
0.00 0.00 0.09 0.00
274.63 282.87 291.36 300.10
8.00 9.00 0.00 0.00
0.00 0.00 0.00 0.09
0.00 0.00 0.00 0.00




BRTRC - Baseline Cost Model - v1.2
Cost Totals by Year (Current Dollars) ($k)

QXIDATION POND OR LAGOON FOR FORCE PROVIDER 05/13/94
2008 2009 2010 2011 2012 2013 20714

1.0 ROTLE-FUNDED ELEMENTS 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1.01 DEVELOPNENT ENGINEERING 0.00 0.00 0.00 0.00 . 0.00 0.00 0.00
1.02 PRODUCIBILITY ENGR AND PLAN (PEP) 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1.03 DEVELOPMENT TOOLING 0.00 0.06 0.00 0.00 0.00 0.00 0.00
1.04 PROTOTYPE MANUFACTURING 0.00 0.00 0.00 g.00 0.00 0.00 0.00
1.05_SYSTEM ENGINEERING/PROGRAM MANAGEMENT 0.00 9.00 0.00 0.00 0.00 0.00 0.00
1.051 PROJECT MGMT ADMIN {PM CIV/MIL) 0.00 0.00 0.00 .00 0.00 0.00 0.00
1.052 OTHER 0.00 §.00 9.00 0.00 .00 0.00 .00
1.06 SYSTEM TEST AND EVALUATION 0.co 0.00 Q.00 0.00 .00 g.00 0.00
1.07 TRAINING 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1.08 DATA 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1.09 SUPPORT EGUIPMENT 0.00 0.00 0.00 0.00 0.00 0.90 0.00
1.091 PECULIAR 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1.092 COMMCN 0.00 Q.00 0.00 0.00 0 0.00 .00
1.10 DEVELOPMENT FACILITIES 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1.11 OTHER RDTZE Q.00 0.00 0.00 0.00 .00 0.00 0.00
2.0 PROCUREMENT- FUNDED ELEMENTS 0.00 9.00 8.00 a.q0 g. 0.00 0.00
2.07 NON-RECURRING PRODUCTION 0.00 0.00 0.00 0.00 0.00 0.00 .00
2.011 INITIAL PROOUCTION FACILITIES (IPF) 0.00 0.00 G.00 0.00 .00 0.00 0.00
2.012 PRODUCTION BASE SUPPORT (PBS) 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2.013 OTHER NON-RECURRINMG PRODUCT ION 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2.02 RECURRING PRODUCTIOH 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2.021 MANUFACTURING 0.00 0.00 a.99 g.00 0.00 0.00 0.60
2.022 RECURRING ENGINEERING 0.00 0.00 0.00 0.00 0.9¢ 0.00 0.00
2.023 SUSTAINING TOOLING 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2.026 QUALITY CONTROL 0.00 0.00 0.00 0.G0 0.00 0.00 0.00
2.025 OTHER RECURRING PRODUCTION 0.00 0.09 0.00 0.00 0.00 0.00 0.90
2.03 ENGINEERING CNANGES 0.00 0.00 g.00 0.00 0.00 0.00 0.00
2,04 SYSTEM ENGNRNG/PROGRAM MANAGEMENT 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2,041 PROJECT MGMT ADMIN 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2.042 OTHER 0.00 0.00 0.00 0.00 g.00 9.00 0.4J0
2.05 SYSTEM TEST & EVALUATION, PRODUCTION 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2.06 TRAINING AIDS & EQUIPMENT 0.00 0.00 0.00 0.00 g.00 0.00 0.00
2.07 DATA 0.00 0.00 0.00 0.00 0.00 Q.00 0.0¢
2.08 SUPPORT EQUIPMENT 0.00 0.00 ¢.00 0.00 0.00 0.00 0.co
2.081 PECULIAR 0.00 0.00 0.00 0.0C g.00 0.00 0Q
2.082 COMMON 0.00 0.¢c0 0.00 Q.00 0.00 0.00 3.00
2.09 O ZRATIONAL/SITE ACTIVATION 0.00 0.00 0.00 0.79 0.00 0.00 0.09
2.10 FIELDIN 0.00 0.00 0.00 0.00 0.00 0.00 0.90
2.101 INITIAL DEPQT LEVEL REPARASLE (SPARES 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2.102 IKITIAL CONSUMABLES (REPAIR PARTS) 0.00 0.00 0.00 8.00 ¢.00 0.00 0.0¢
2.103 INITIAL SUPPGRT EQUIPMENT 0.00 0.00 0.00 0.0¢ 0.00 0.00 0.03
2.104 TRANSPORTATION (EQUIPMENT TO UNIT) 0.C0 0.00 0.00 0.00 G.00 0.00 0.03
2.105 NEW EQUIPMENT TRAINING (NET) 0.00 0.00 0.00 0.vQ 0.00 Q.00 G.00
2.106 CONTRACTCR LOGISTICS SUPPORT 0.00 0.00 0.00 0.00 €.00 0.y 0.80
2.11 TRAINING AMMUNITIONS/MISSILES 0.00 0.00 0.00 0.00 Q.00 0.0¢ 0.00
2.12 WAR RESERVE AMMUNITION/MISSILES 0.00 0.00 0.00 0.00 0.00 0.0¢ 0.00
2.13 MODIFICATIONS 9.00 0.00 0.00 g.or Q.00 0.0C 0.00
2.14 OTHER PROCUREMENT 0.00 0.00 0.00 0.0u 0.00 0.00 0.00
3.0 MILITARY CON-FUNDED ELEMENTS 0.00 g.00 0.00 6.00 0.00 0.00 0.00
3.01 DEVELOPMENT CONSTRUCTION 0.00 0.00 0.00 0.00 Q.00 0.00 0.00
3.02 PRODUCTION CONSTRUCTION 0.00 0.00 0.00 0.00 0.00 0.00 v.00
3.03 CPERATIONAL/SITE ACTIVATION CON 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3.04 OTHER MC 0.00 0.00 0.00 0.00 0.00 9.00 0.00
4.0 MIL PERSOMNEL-FUNDED ELEMENTS 0.ud 0.00 0.00 0.00 0.00 0.00 9.00
4,01 CREW ’ 0.00 0.00 0.00 0.60 0.00 0.00 0.00
4.02 MAINTENANGE (MTOE) 0.00 0.00 2.¢0 0.00 0.00 0.00 0.00
4.03 SYSTEM-SPECIFIC SUPPORT 0.0¢ 0.00 0.00 ¢.00 2.00 0.00 0.00
4,04 SYSTEM ENGINEERING/PROGRAM MANAGEMENT 3.90 0.00 0.00 0.00 0.40 Q.00 0.00
4.041 PROJECT MGMT ADMIN (ke MIL) 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4.042 OTHER g.00 0.00 0.00 8.00 0.00 0.00 0.00
4.05 REPLACEMENT PERSONNEL 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4.051 TRAINING 0.00 0.00 Q.00 0.0g 0.00 0.00 0.00
4.052 PERMANENT CHANGE OF STATION (PCS) 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4.06 OTHER wp 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5.0 O&M-FUNDED ELEMEMTS 321.30 330.92 340.34 35109 361.61 372.46 38%.64
5.01 FIELD MAINTENANCE CIVILIAN LABOR G.co 0.00 0.00 0.00 Q.00 0.00 0.00
5.02 SYSTEM-SPECIFIC BASE CPERATIONS 0.00 0.00 2.00 0.00 0.00 0.00 0.00
5.03 REPLEN DEPOQT-LEVEL REPARAALE (SPARES) 2.36 2.43 2.30 2.58 2.66 2.74 2.82
5.04 REPLEN CONSUMABLES (REPAIR PARTS) 2.36 2.43 2.50 2.58 2.66 2.74 2.82
5.05 PETROLEUM, QILS AND LUBRICAWTS (POL) 0.00 0.00 g.00 0.00 C.00 0.00 0.00
5.06 END-ITEM SUPPLY AND MA[NTENANCE 0.00 0.00 g.00 0.00 3.00 0.00 0.00
5.061 QVERKAUL (P7TM) 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5.062 INTEGRATED MATERIEL MANAGEMENT 0.00 9.00 0.00 g.00 0.00 6.00 0.00
5.063 SUPPLY DEPQOT SUPPORT 0.00 0.00 0.40 a.00 0.90 7.00 0.00
5.064 INDUSTRIAL READINESS 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5.065 DEMILITARIZATION 0.00 0.00 0.00 ¢.00 0.00 C.00 ¢.00
5.07 TRANSPQW "ATICN 0.co 0.00 0.00 0.90 0.00 0.C0 8.20
5.08 SOFTWARE 0.00 ¢.00 0.00 0.00 0.00 2.00 0.00
5.09 SYS TEST ANC EVAL, OPERATIONAL 0.00 0.00 0.00 0.00 Q.00 0.5 0.00
5.10 SYSTEM ENGINEERING/PRCGRAM MANAGEMENT 7.44 7.69 7.92 8.15 8.40 8.45 8.9
5.101 PROJ MGMT ADMIN (PM C]V) 7.48 7.59 7.92 8.15 8.40 8.45 8.91
5.102 OTHER 0.90 0.00 0.00 8.00 0.00 0.00 0.00
5.11 TRAINING Q.00 0.00 2.00 8.990 0.30 0.00 0.00
5.12 OTHER C&M 39.11 318.37 327.94 337.77 347.90 358.34 369.09
6.0 DEFNSE BUS OPERATION FUND (DBOF) ELEM 0.00 0.00 0.00 0.00 0.00 0.00 g.00
6.01 CLASS IX WAR RESERVE 0.00 9.00 0.00 0.00 0.00 0.00 0.00
6.02 UTHER DROF 0.00 9.00 g.00 6.00 0.00 .00 0.00
TOTALS 321.30 330.92 340.86 351.09 381.41 372.46 383.64




BRTRC - Baseline Cost Model - v1.2
Cost Totals by Year (Current botlars) (3k)
OXIDATION POND OR LAGOON FOR FORCE PROVIDER
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2015 2016 2017

1.0 ROTZE-FUNDED ELEMENTS .00 0.00 0.00
1.01 DEVELOPMENT ENGINEERING 0.00 0.00 Q.00
1.02 PROOUCIBILITY ENGR AND PLAN (PEP) 0.00 0.00 0.00
1.03 DEVELOPMENT TOOLING 0.00 0.00 0.00
1.04 PROTOTYPE MANUFACTURING 0.00 0.00 0.00
1.05 SYSTEM ENGINEERING/PROGRAM MANAGEMENT 0.00 0.00 0.00
1.051 PROJECT MGMT ADMIN (PM CIV/MIL) 0.00 0.00 0.00
1,052 OTHER 0.00 0.00 0.00
1.06 SYSTEM TEST AND EVALUATION 0.00 0.00 0.00
1.07 TRAINING 0. 0.00 g.00
1.08 DATA 0.00 0.00 0.00
1.09 SUPPORT EQUIPMENT 0.00 0.00 0.00
1.091 PECULIAR 0.00 .00 0.00
1,092 COMMON 0.00 0.00 0.00
1.10 DEVELOPMENT FACILITIES 0.00 0.00 0.00
1.11 OTHER ROTAZ .00 0.00 0.00
2.0 PROCUREMENT - FUNDED ELEMENTS 0.00 0.00 .00
2.01 NCN-RECURRING PRODUCTICN 0.00 0.00 .00
2.011 INITIAL PRODUCTION FACILITIES (IPF) 0.00 0.00 0.00
2.012 PRODUCTION BASE SUPPORT {PBS) 0.00 0.00 0.00
2.013 OTHER NCN-RECURRING PRODUCTION 0.00 0.00 0.00
2.02 RECURRING PRODUCTION 0.00 0.00 G.00
2.021 MANUFACTURING 0.00 0.00 0.00
2.022 RECURRING ENGINEERING 0.Co 39.00 0.00
2.023 SUSTAINING TOOLING 0.00 Q.00 0.00
2.024 QUALITY CONTROL 0.00 0.00 0.00
2.025 OTHER RECURRING PROOUCTION 3.00 0.00 0.00
2.03 ENGINEERING CHANGES 0.00 0.00 0.00
2.04 SYSTEM ENGNRNG/PROGRAM MANAGEMENT 0.00 0.00 0.00
2.041 PROJECT MGMT ADMIN .00 9.00 0.00
2.042 OTHER 0.00 0.00 0.00
2.05 SYSTEM TEST % EVALUATION PROOUCTICN 0.90 0.00 0.00
2.06 TRAINING AIDS & ECUIPMENT 0.00 0.00 0.00
2.07 DATA 0.00 0.00 .00
2.08 SUPPCRT EQUIPMENT 0.00 0.00 0.00
2.081 PECULIAR 0.00 0.00 0.00
2.082 COMMON 0.00 0.00 .00
2.09 CPERATIONAL/SITE ACTIVATION 0.00 0.00 0.00
2.10 FIELDING 0.00 0.¢3
2.101 INITIAL DEPOT LEVEL REPARABLE {SPARES .00 0.00 0.00
2.102 INITIAL CONSUMABLES (REPAIR PARTS) 0.00 0.00 1.00
2.103 INITIAL SUPPORT EQUIPMENT 0.00 0.00 0.00
2.104 TRANSPORTATION (EQUIPMENT TO UNIT) 0.00 0.00 0.00
2.105 NEW EQUIPMENT TRAINING (NET) 0.00 0.00 0.40
2.106 CONTRACIOR LOGISTICS SUPPORT 0.00 0.00 0.00
2.11 TRAINING AMMUNITIONS/MISSILES 0.00 0.00 .00
2,12 WAR RESERVE AMMUNITICM/MISSILES 0.00 0.29 0.00
2.13 MQDIFICATIONS 0.00 2.00 0.00
2.14 OTHER PROCUREMENT 0.00 .00 0.00
3.0 MILITARY CON-FUNDED ELEMENTS 0.00 0.00 3.00
3.01 DEVELOPMENT CONSTRUCTION .00 0.00 0.00
3.02 PRODUCTION CCNSTRUCTION . .00 Q.00 0.00
3.03 OPERATICNAL/SITE ACTIVATION CoN 0.00 0.00 0.00
3.04 OTHER MC 0.07 0.00 .90
4.0 MIL PERSONNEL-FUNDED ELEMENTS 020 0.00 0.00
4.0 CREW 0.00 Q.00 3.00
4.02 MAINTENANCE (MTOE) 0.00 .00 0.00
4.03 SYSTEM-SPECIFIC SUPPORT 0.00 0.00 0.00
4.04 SYSTEM ENGINEERING/PROGRAM MANAGEMENT 0.00 0.00 0.00
4.041 FROJECT MGMT ADMIN (PM MIL) 0.00 0.00 0.00
4,042 CTHER 0.00 0.00 .00
4.05 REPLACEMENT PERSONNEL 0.00 0.00 0.00
4.051 TRAINING 0.09 0.00 .00
4.052 PERMANENT CHANGE OF STATION (PCSH 0.00 0.00 0.00
4,06 OTHER MP 0.00 0.00 0.00
5.0 G&M-FUNDED ELEMENTS 395.15 406.99 0.00
5.01 FIEL™ MAINTENANCE CIVILIAN LABOR 0.00 0.00 0,00
5.02 SYSTEM-SPECIFIC BASE QPERATIONS 0.00 0.00 0.00
5.03 REPLEN DEPOT-LEVEL REPARABLE (SPARES) 2.90 2.99 0.09
5.06 REPLEN CONSUMABLES (REPAIR PARTS) 2.90 2.97%9 G.00
5.05 PETROLEUM, OILS AND LUBRICANTS {POL) 0.00 0.00 0.00
5.06 END-[TEM SUPPLY AND MAINTENANCE 0.0 3.00 0.00
5.061 OVERHAUL (P7M) 0.00 .60 0.0
5.062 INTEGRATED MATERIEL MANAGEMENT 0.00 0.00 Q.00
5.063 SUPPLY DEPOT SUPCORT 0.00 3.00 0.00
5.084 INDUSTRIAL READINESS 3.c0 0.00 .00
5.065 DEMILITARIZATION 0.00 Q.00 0.00
5,07 TRANSPORTAT!CK 0.00 0.00 0.00
5.08 SOFTWARE 0.00 0.00 0.00
5.09 5Y5 TEST AND EVAL, OPERATIONAL 0.00 0.90 0.00
5.10 SYSTEM ENGINEERING/PROGRAM MANAGEMENT 9.18 9.45 0.¢00
5.1G1 PROJ MGMT ADMIN (PM CIV) 9.18 9.45 0.00
5.102 OTHER 0.00 0.00 0.00
5.1 TRAINING 0.00 0.06 0.00
5.12 OTHER CZM 380.17 391.56 .00
6.0 DEFNSE B8US CPERATION FUND {DBOF) ELEM 0.00 0.00 0.00
6,01 CLASS X WAR RESERVE 0.00 0.00 0.00
6.02 OTHER DBOF 0.00 0.00 0.00
T0TALS 395.15 406.59 0.90
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