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ABSTRACT

This thesis evaluated Depot Maintenance Inter-Service Agreements (DMISAs)
and processes between the Navy and the other services from a program manager and
systems engineering perspective. The intent was to determine whether the DMISAs
support technical data compliance and quality control. The research developed a
structured method to evaluate 15 DMISAs, conducted semi-structured interviews with
domain experts and logisticians, and developed a prototype data analytics tool. The
evaluation determined that the 15 DMISAs conform to the recommended DMISA
standard format, according to the DMISA Desktop Reference. The semi-structured
interviews revealed a knowledge gap between domain experts (with minimum to no
knowledge) and logisticians (high knowledge) of DMISAs, the DMISA process, and
depot maintenance inter-service activities. The prototype tool applies data analytics to
target the inspection, cleaning, transformation, and modeling of the data with the goal of
visualizing the data to discover useful information, inform conclusions, and support
decision-making at an individual and enterprise level. The thesis informs program
managers and systems engineers on how to accurately evaluate, analyze, and manage

DMISAs, and provides a general understanding for depot-level maintenance and repair.
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EXECUTIVE SUMMARY

This thesis describes the evaluation of 15 Navy depot maintenance interservice
agreements (DMISAs) with special emphasis to technical data compliance and quality
control, explores the depot-level maintenance and repair process with a thorough literature
review, includes process remarks from semi-structure interviews, and creates a prototype
tool to analyze DMISAs at an individual and enterprise level. The research question, “How
shall we evaluate DMISAs from a program manager (PM) or systems engineer (SE)
perspective when one military department supports another?” emphasizes three major
sections, depot-level maintenance and repair, Joint Depot Maintenance (JDM) program,

and DMISA to provide an answer.

Depot-level maintenance performs the most complex test, repair, and overhaul
tasks on end items, parts, assemblies, and subassemblies that include complete rebuilding
of weapons systems, parts manufacturing, and technical assistance. DMISAs result from a
DSOR assignment for one service “to provide depot maintenance support to another
service” (Navy Interservice Support Management Office [MISMO] 2013, enclosure 2-2).
DMISAs are an “execution tool by which depot maintenance support is provided for
weapons systems across DOD” (Defense Acquisition University [DAU] 2020, lesson 1
DMISA). PMs and SEs have specific roles and responsibilities in the DMISA process.

The PMs are involved in the DMISA process since the DSOR assignment. After
the DSOR assignment, the PM is responsible of document the DSOR assignment in the life
cycle sustainment plan (LCSP), finalize requirements, incorporate program and budget
planning, and coordinate to establish the maintenance capability. The SEs are involved
during the DMISA through the PM and service maintenance inter-service support
management office (MISMO) to make sure quality, technical data, and other systems
requirements are addressed. The PM and SEs evaluate and manage DMISAs through the
principal and agent. The JDM program has eight relevant roles related to DMISA
management and evaluation that include agent, principal, depot, maintenance inter-service
support office (MISO), maintenance inter-service coordinating office (MICO), MISMO,
program office or DMISA PM, and SE or assigned system expert. No overall (or holistic)

xxiii



management and evaluation is done across services or programs for DMISAs or depot-
level maintenance and repair activities. Each DMISA is managed under the PM and JDM
program following the DMISA desktop reference format (boilerplate) provided by the
Navy MISMO office wish include a recommended standard DMISA format and language.

After the DSOR assignment the PM has the responsibility of kicking off the
DMISA negotiations through the JDM program. The eight relevant roles related to DMISA
management are identified and a DMISA is implemented after successful principal and
agent negotiations. Both (principal and agent) must agree, sign, and have funding for the
DMISA to be active. Under the JDM program, each DMISA is maintained, managed, and
evaluated at least annually. A standard DMISA format (tittle and administration, terms of
agreement [section I], material support [section II], and exhibits) is used as the boilerplate
for the development of all DMISAs across services, as shown in Figure 1. The Navy
MISMO office provides and updates the standard DMISA format and the boilerplate

recommended language with format rules for each section.

Title and
administration

Terms of agreement
(Section |)

Standard DMISA
Format

Material support
(Section I1)

— Exhibits

Figure 1. Standard DMISA format.
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Technical data is specifically addressed in section I paragraph d in the standard
DMISA desktop reference boilerplate. Only 10 out of 15 DMISAs followed the prescribed
technical data standard DMISA format language; all other DMISAs had some type of
deviation from the boilerplate recommended language. Quality assurance is specifically
addressed in section I paragraph 10.e in the standard DMISA desktop reference boilerplate.
Only 4 out of 15 DMISAs followed the prescribed quality assurance standard DMISA
language; all other DMISAs had some type of deviation from the boilerplate recommended
language. In summary, the 15 evaluated DMISAs conformed to the recommended DMISA
standard format according to the DMISA desktop reference but deviated in some instances
from the prescribed boilerplate recommended language. For the exhibit evaluation section,
all 15 agreements included exhibit VII-A, statement of work, but all others differ in what
is applicable or not depending on the needs and negotiations between the principal and
agent. There are six exhibits (VI [bill of material/material requirement list], VII-A
[statement of work], VII-B [technical data list and line-item cross reference], VII-C
[quality assurance requirements], VIII [product-oriented survey parameters], and IX [joint
operating procedure for configuration management]) that play an integral role in assuring
technical data and quality control is consistent. Special consideration should be given to
the applicability to the exhibits. Exhibits play an integral role making sure that the
appropriate changes, expectations, and needs are kept up to date over time. This is
important because DMISAs remain active over long periods of time unless otherwise
terminated and the exhibits provide the most efficient way to maintain the requirements

updated on an annual basis.

The semi-structure interviews reveal a knowledge gap between domain experts
(with minimum to no knowledge) and logisticians (high knowledge) of DMISAs, DMISA
process, or depot maintenance interservice activities. Domain experts (also known as
subject matter experts or fleet support teams) include for example system engineers, quality
engineers, technical system experts among others. Given that SEs and domain experts carry
the responsibility of maintaining quality, technical data, and airworthiness in the DMISAs
it is imperative making sure they understand the role they play in depot-level maintenance

and repair activities or DMISAs.
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The purpose of the prototype tool is to apply data analytics to target the inspection,
cleaning, transformation, and modeling of the data with the goal of visualizing the data to
discover useful information, inform conclusions, and support decision-making. The
prototype tool basic design has a single application named depot-level maintenance and
repair created using Qlik. Inside the application it is divided in three main sections prepare
(data manager), analyze (sheet), and narrate (storytelling). The tool performs as expected
connecting the data and query the information as designed. The tool accommodates
changes in views and allows targeting visualizations based on stakeholders needs. Based
on interviewee feedback, the tool can offer valuable data to stakeholders to shorten the
cycle time from data gathering to decision making to support the DMISA management and
evaluation criteria for program managers and systems engineers. Overall, interviewees had
positive feedback and agreed the tool offers valuable insight, access, and analysis to
understand, evaluate, and support decision making related to depot-level maintenance and

repair or DMISAs.

The thesis successfully collects DMISA process information, evaluates 15 Navy
DMISAs, and collects the feedback related to a prototype tool that provides a holistic view
of DMISA evaluation. One key objective of the thesis is to shorten the cycle time from
data gathering to decision making to support the DMISA management and evaluation
criteria for PMs and SEs. The objective is accomplished by gathering all the DMISA
reference material in one place for PMs and SEs while creating process views for them to
understand their roles and responsibilities. In addition, by providing a prototype tool with
the purpose to evaluate DMISAs and depot-level maintenance and repair activities at an

individual and enterprise level.
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I. INTRODUCTION

This study provides the basis of how to evaluate Depot Maintenance Inter-Service
Support Agreements (DMISAs) from a program manager’s or systems engineer’s
perspective when one military department supports a program in another military
department. Proper evaluation and understanding of depot-level maintenance and repair
agreements forms the foundation of technical data compliance and quality control. The
agreement serves to maintain product integrity, airworthiness, and safety overtime. It starts
with a fiduciary (principal-agent) relationship in which crucial information is exchanged
via a quasi-contract agreement between the principal and the agent (e.g., between the Navy
and Army). The agreement between the organizations is vital to ensuring technical data

compliance and understanding of quality control expectations.

This thesis evaluates the DMISAs technical data compliance and quality control,
and evaluates a prototype tool intended to analyze DMISAs at an individual and enterprise
level. The study is divided into three parts, and it aims to provide program managers and
systems engineers the information and tools to accurately evaluate DMISAs. First, the
thesis includes the evaluation by the author of 15 Navy-owned agreements (Navy as the
principal) to analyze cross-program DMISAs. Second, the discussion of a semi-structured
interview where the author collected and documented the information related to the
DMISA process from various subject matter experts. Third, documents the evaluation of a
prototype tool created by the author to analyze DMISAs at an individual and enterprise
level that documents the most relevant information for analyzing DMISAs from a technical
data compliance and quality control point of view. The study aims to collect the process
information, evaluate a sample of DMISAs, and collect the feedback related to the
prototype tool to provide a holistic view of DMISA evaluation. One key objective of the
thesis is to shorten the cycle time from data gathering to decision making to support the

DMISA management and evaluation criteria for program managers and systems engineers.



A. BACKGROUND

According to the Department of Defense 2020 Report on Requirements for Military
Department Inter-Service Depot, all “DOD major organic (government-owned,
government operated) depot-level maintenance facilities provide specialized capabilities to
support specific weapons systems often referred as the organic industrial base (OIB)”
(Department of Defense [DOD] 2020b, 2). The report states that “approximately $20
billion is spent annually throughout the OIB” by carefully managing the specialized
capabilities across the 17 DOD major maintenance depots to leverage and “get the most
out of each maintenance dollar” (2). The report points out that “several mechanisms, such
as public-private partnerships (PPPs), performance-based logistics (PBLs), and inter-
service repair strategies are employed to ensure depot-level maintenance is performed as
effectively and efficiently as possible” (2). The report reveals that “Depot Maintenance
Inter-service (DMI)” represents “three percent of DOD’s $20 billion annual organic depot-

level maintenance” expenditure (2).

Maintenance, repair, and overhaul (MRO) activities, also known as depot-level
maintenance and repair, are integral in maintaining product integrity, airworthiness, and
safety over time. The DMISA defines the requirements for depot-level maintenance and
repair activities between DOD agencies. DMISAs are managed via a principal and agent
relationship (e.g., between the Navy and Army). In the DMISA, it is imperative to have the
program manager and systems engineer review, evaluate, and maintain technical
compliance and quality assurance over the life of the agreement. With that statement in
mind, recommendations from a “Command investigation into the class A aviation mishap
within Marine aerial refueler transport squadron 452 on 10 July 2017” advised to improve
DMISAs “by specifically defining each party’s obligations and responsibilities” (United
States Marine Corps Forces Reserve [MARFORRES] 2018, 63). The recommendation
includes technical expertise integration into the quality process at the depot-level
maintenance facility (MARFORRES 2018). Furthermore, according to the National
Defense Authorization Act (NDAA) for Fiscal Year 2020 section 358 titled “Requirement
for military department inter-service depot maintenance,” there is a concern of whether

current policy and procedures “ensure technical” data “compliance and quality control for
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the work performed” when a “depot or maintenance activity of one military department

supports another” (House of Representatives 2019, 128).

Accurate term definitions are imperative in the understanding of the process and
for data evaluation. There are two important definitions. First, technical data is defined
using the aerospace standard for quality management systems (QMS) - requirements for
aviation maintenance organizations AS9110C definition:

Data that is necessary to ensure that the article or product can be maintained

in a condition such that continuing airworthiness of the aircraft and related

operational and emergency equipment is assured. Technical data shall be

acceptable to the competent authority or approved by the authority, if
applicable. (SAE International 2016, 12)

Second, quality control is defined according to the international standard for QMS
ISO9000-2015 as the “part of quality management focused on fulfilling quality
requirements” (International Organization for Standardization [ISO] 2015, 14). The
DMISA is a key document for inter-service support by being the quasi-contractual
agreement between the principal (service that needs [receives] the maintenance support)
and agent (service that provides [performs] the depot maintenance action) between military
departments concerning the maintenance of technical data and quality control. It is
important to understand that DIMISAs are used only to administer assigned depot
maintenance workload for military materiel. DMISAs do not transfer the “responsibility
for a function or mission from one military service or DOD agency to another” (OPNAV
2013, enclosure 2 page 1). The DMISA establishes a fiduciary (principal-agent)
relationship between a depot maintenance activity providing depot maintenance support
(the agent), and the entity receiving the support (the principal). Additional terms and
definitions are covered to avoid any confusion or misinterpretation of the thesis scope and

intent latter in this chapter under Section E.

The research question narrows down the NDAA FY20 section 358 targeted to Navy
inter-service activities as: How shall we evaluate DMISAs from a program manager or
systems engineer perspective when one military department supports another? This
approach allowed the DMISA process to be studied from a narrower perspective and

expand on how to help program managers or systems engineers evaluate DMISAs. The
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study opens the possibility to support the NDAA FY20 section 358 research by evaluating
policy, procedures, and approach to inter-service management in a smaller sample size.
This study documents the DMISA process, evaluates a sample of current DMISAs where
the Navy is the principal, and creates an evaluation criterion that program managers or
system engineers can use to manage and evaluate DMISAs at an individual or enterprise
level. One key purpose is to shorten the cycle time from data gathering to decision making

to support the DMISA management and evaluation criteria.

The DOD benefits from this study by documenting current DMISA processes and
creating an approach that can be used among sister commands to evaluate DMISAs. The
study provides additional information to supplement or aid the NDAA FY20 section 358
requirement. Additionally, the prototype tool created for DMISA management is based on
current active Navy DMISAs, which directly benefits the command by being able to adopt
the proposed approach. Also, the research benefits the systems engineering and program
manager communities by providing essential information needed to understand, evaluate,

and manage a DMISA for depot-level maintenance and repair activities.

B. RESEARCH QUESTION

How shall we evaluate Depot Maintenance Inter-Service Support Agreements
(DMISAs) from a program manager or systems engineer perspective when one military

department supports another?

1. How are the program manager or systems engineer involved, and how do

they evaluate and manage DMISAs?

2. What is the DMISA process after the depot source of repair (DSOR)

assignment?
3. How is the DMISA maintained, managed, and evaluated over time?
4. How is technical data compliance addressed?
5. How is quality control ensured?



C. GOAL AND OBJECTIVES

The thesis goal is to develop an evaluation system to identify, document, and
manage inter-service depot-level maintenance and repair activities for program managers
and systems engineers to allow cross-program and individual DMISA evaluation. The

objectives are to:

J answer the main and subsidiary research questions
o document the DMISA process
o evaluate 15 Navy DMISAs with the Navy as the principal

o collect (factual) information from program managers, engineers, key

maintenance depot, principal, and agents using a semi-structured interview
o create and publish a prototype tool to analyze DMISAs.

D. SCOPE

This study focuses on the DMISA process after the final depot source of repair
(DSOR) decision. The study evaluates 15 active Navy DMISAs (Navy as the principal). It
includes the documentation of factual process information via semi-structured interviews.
The study presents a prototype tool to evaluate DMISAs from an individual and an
enterprise level. The tool key purpose is to shorten the cycle time from data gathering to
decision-making in support of DMISA management and evaluation criteria for program

managers and systems engineers.

E. TERMS AND DEFINITIONS

Agent. The “military service responsible for providing depot maintenance support

to the principal” (JDMAG 2004, 5).

Airworthy. The “state of an article or product conforming to its type design and

being in a condition for safe operation” (SAE International 2016, 10).

Component. “An integral constituent of a complete (end) item. A component may

consist of a part, assembly, or subassembly” (DOD 2017, 12). “In logistics, a part or
5



combination of parts having a specific function, which can be installed or replaced only as

an entity” (Office of the Chairman of the Joint Chiefs of Staff [CJCS] 2021, 44).

Consumable. “An item of supply or an individual item (except explosive ordnance
and major end items of equipment) that is normally expended or used up beyond recovery

in the use for which it is designed or intended” (DOD 2020a, 63).

Contract maintenance. “Controlled by a commercial organization at a
government or private facility” (Defense Acquisition University [DAU] 2020, lesson 1

workload options).

Defense Distribution Depot (DDD). “Functions may include receipt, storage,
stock maintenance, preservation, packing, packaging, marking, and shipment of materiel.”

(MISMO 2013).

Depot. “The authorized activity or facility that performs or will perform depot level
repair of an item” (JDMAG 2004, 5). “An activity for the receipt, classification, storage,
accounting, issue, maintenance, procurement, manufacture, assembly, research, salvage, or

disposal of material” (CJCS 2021, 62).

Depot-level maintenance and repair. Refers to “material maintenance or repair
requiring the overhaul, upgrading, or rebuilding of parts, assemblies, or subassemblies, and
the testing and reclamation of equipment as necessary” according to Tittle 10 U.S.C. §

2460 (2021).

Depot-level reparable component. “An item of supply that is designated for repair
at the depot level, or that is designated for repair below the depot level for which
condemnation authority must be exercised by the responsible depot level repair activity

using the procedures in Volume 1 of DODM 4160.21” (DOD 2020a, 64).
Depot maintenance. According to DOD Instruction 4151.20:

The processes of materiel maintenance or repair involving the overhaul,
upgrading, rebuilding, testing, inspection, and reclamation (as necessary) of
weapons systems, equipment end-items, parts, components, assemblies, and
subassemblies. Depot maintenance also includes all aspects of software
maintenance; the installation of parts or components for modifications; and



technical assistance to intermediate maintenance organizations, operational
units, and other activities. (DOD 2018, 13)

Depot Maintenance Inter-Service Support Agreements (DMISAs). According
to DOD Manual 4140.68:

A formalized agreement like a contract whereby one Military Department,
the agent, obligates itself to provide depot maintenance support to another
Military Department, the principal. DMISAs may also be used when a
Military Department is the agent, and another Federal Government
department or agency, or element thereof, is the principal. (DOD 2020a, 64)

DSOR. “The authorized organic, contract, or combination of organic and contract
activity(s) or facility(s) that performs or is planned to perform depot-level maintenance on
an item” (DOD 2017, 13). “The authorized activity or facility assigned to perform depot
level repair on an item” (DOD 2020a, 64).

DSOR determination process. “An iterative process that ensures management
control over the determination and assignment of depot-level sources of repair and allows
for incremental planning and investment in organic industrial capabilities as system

configuration stabilizes and matures” (DOD 2017, 13).

End item. “A final combination of systems, subsystems, components, parts, and
other materiel that is ready for its intended use” (DOD 2017, 13). “A final combination of
end products, component parts, or materiel that is ready for its intended use, e.g., ship, tank,

mobile machine shop, or aircraft” (DOD 2020a, 64).
Fiduciary relationship. According to the Merriam-Webster Dictionary:

Legal definition of fiduciary relationship: a relationship in which one party
places special trust, confidence, and reliance in and is influenced by another
who has a fiduciary duty to act for the benefit of the party (called also
confidential relationship, fiduciary relation). NOTE: A fiduciary
relationship may be created by express agreement of the parties, or it may
be imposed by law where established by the conduct of the parties. Typical
fiduciary relationships exist between agents and principals, attorneys and
clients, executors or administrators and legatees or heirs, trustees and
beneficiaries, corporate directors or officers and stockholders, receivers or
trustees in bankruptcy and creditors, guardians and wards, and confidential
advisors and those advised. (Merriam-Webster n.d.)



Flow Time. “The total number of calendar days from the day an item is inducted
by the Agent’s designated repair point until the time the item is completed and ready for
issue (RFI) by the designated repair point” (Navy Interservice Support Management Office
[MISMO] 2013, enclosure 2 page 2).

Maintenance. The “performance of a task required to ensure the continuing
airworthiness of a product or article, including any one or combination of overhaul,
disassembly, cleaning, inspection, testing, replacement, defect rectification, and the

embodiment of a modification or repair” (SAE International 2016, 11).

Maintenance Interservice Support Management Office (MISMO). “The office
within each Service responsible for implementing depot maintenance interservice policy
and procedures” (JDMAG 2004, 5). “The MISMO also assists with resolving disputes
between Services involving DMISA issues” (5). “The office within a Military Department
responsible for formulating policy, guidance, and procedures for the implementation,
management, and operation of the inter-Service Depot Maintenance Program” (DOD

2020a, 67).

Maintenance Interservice Support Office (MISO). “The office responsible for
developing, negotiating, managing, and terminating DMISAs for a command, center, or

agency” (JDMAG 2004, 5).

Management. Defined as “coordinated activities to direct and control an

organization” (ISO 2015, 13).

Major end item. “A final combination of end products that is ready for its intended
use, e.g., missiles, tanks, mobile machine shop, industrial material, weapons, vehicles, and

aircraft engines” (DOD 2020a, 66).
Materiel. According to DOD Manual 4140.68:

All items necessary to equip, operate, maintain, and support military
activities without distinction as to their application for administrative or
combat purposes, excluding real property, installations, and utilities.
Materiel is either serviceable, i.c., in an issuable condition, or unserviceable,
i.e., in need of repair to make it serviceable. (DOD 2020a, 66)

Materiel management. According to DOD Manual 4140.68:
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Continuing actions relating to planning, organizing, directing, coordinating,
controlling, and evaluating the application of resources to ensure the
effective and economical support of military forces. That phase of military
logistics that includes managing, cataloging, requirements determinations,
demand and supply planning, procurement, distribution, overhaul, and
disposal of materiel. (DOD 2020a, 66)
Non-consumable item material support code (NIMSC). “Alphanumeric codes
assigned to non-consumable items, which indicate the degree of materiel support (numeric)
or repair responsibility (alphabetic); NIMSCs for PICA actions are always alphabetic and

NIMSCs for SICA actions are always numeric” (DOD 2020a, 68).

Non-consumable item. “Item of supply that is a major end item, depot-level

reparable component, or special management item” (DOD 2020a, 68).
Organic maintenance. According to the Defense Acquisition University:

Performed by a Military Service in Government owned installations, by
Government personnel on Government equipment. This maintenance can
be done in the Services own depots or by another Military Service in their
own depot, or what is termed as ‘inter-service’. In inter-service
maintenance, partnerships can also exist between the Government and
Industry (commercial) which can be a mix of Government and commercial
practices and facilities. Inter-service maintenance under a DMISA is
organic maintenance. (DAU 2020, lesson 1 workload options)

Principal. “The military service, federal department, or agency receiving depot

maintenance support from the agent” (JDMAG 2004, 5).

Product integrity. According to Kim H. Pries and Jon M. Quigley book: “a more
general concept of integrity: a oneness, an entity with no discontinuities, a form of honesty”

(Pries and Quigley 2009, 31).

Product safety. The “state in which a product is able to perform to its designated
or intended purpose without causing unacceptable risk of harm to persons or damage to

property” (SAE International 2016, 11).
Quality. According to ISO 9000:2015 fundamental concepts:

An organization focused on quality promotes a culture that results in the
behavior, attitudes, activities, and processes that deliver value through
fulfilling the needs and expectations of customers and other relevant

9



interested parties. The quality of an organization’s products and services is
determined by the ability to satisfy customers and the intended and
unintended impact on relevant interested parties. The quality of products
and services includes not only their intended function and performance, but
also their perceived value and benefit to the customer. (ISO 2015, 2)

A degree to which a set of inherent characteristics of an object fulfils
requirements. Note 1 to entry: The term “quality” can be used with
adjectives such as poor, good, or excellent. Note 2 to entry: “Inherent,” as
opposed to “assigned,” means existing in the object. (ISO 2015, 18)

Quality assurance. Defined as “part of quality management focused on providing

confidence that quality requirements will be fulfilled” (ISO 2015, 14).

Quality control. Defined as “part of quality management focused on fulfilling

quality requirements” (ISO 2015, 14)

Quality management. Defined as “management with regards to quality” (ISO

2015, 14)

Quality management system (QMS). According to the International Organization

for Standardization ISO 9000:

A QMS comprises activities by which the organization identifies its
objectives and determines the processes and resources required to achieve
desired results. The QMS manages the interacting processes and resources
required to provide value and realize results for relevant interested parties.
The QMS enables top management to optimize the use of resources
considering the long- and short-term consequences of their decision. A
QMS provides the means to identify actions to address intended and
unintended consequences in providing products and services. (ISO 2015, 2)

Quasi-contract. According to Cornell Law School:

An obligation imposed by law to prevent unjust enrichment. Also called a
contract implied in law or a constructive contract, a quasi-contract may be
presumed by a court in the absence of a true contract, but not where a
contract—either express or implied in fact—covering the same subject
matter already exists. Because a quasi-contract is not a true contract, mutual
assent is not necessary, and a court may impose an obligation without regard
to the intent of the parties. When a party sues for damages under a quasi-
contract, the remedy is typically restitution or recovery under a theory of
quantum meruit. Liability is determined on a case-by-case basis. (Cornell
Law School n.d.)
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Reparable. An “item of supply subject to economical repair and for which the
repair (at either depot or field level) is considered in satisfying computed requirements at

any inventory level” (DOD 2020a, 69).

Subsystem. A ‘“combination of equipment, groups, etc., that performs an
operational function within a system. Subsystems form the major subdivisions within a

system” (DOD 2017, 13).
Technical data. According to AS9110C:

Data that is necessary to ensure that the article or product can be maintained
in a condition such that continuing airworthiness of the aircraft and related
operational and emergency equipment is assured. Technical data shall be
acceptable to the component authority or approved by the authority, if
applicable. (SAE International 2016, 12)

F. SUMMARY

Depot-level maintenance and repair (or maintenance, repair, and overhaul [MROY])
activities are integral in maintaining product integrity, airworthiness, and safety over time.
The DMISA defines the requirements for depot-level maintenance and repair activities
between DOD agencies. DMISAs are managed via a principal and agent relationship, but
it is imperative to have the program manager and systems engineer review, evaluate, and
maintain technical compliance and quality assurance over the life of the agreement. This
study focuses on the DMISA process after the final DSOR decision and answers the
research question of how we shall evaluate DMISAs from a program manager or systems
engineer perspective when one military department supports another. The study evaluates
15 active DMISAs with the Navy as the principal (service that needs [receives] the
maintenance support), includes the documentation of factual process information via semi-
structured interviews, and presents a prototype tool to evaluate DMISAs from an individual
and enterprise level. Additionally, specific terms and definitions were discussed to

maintain accurate understanding of the thesis scope and intent.

G. THESIS CONTENT OUTLINE

This thesis is organized into five chapters and three appendixes. Chapter I provides

a quick introduction to the reader emphasizing the background, research questions, goal
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and objectives, scope, terms and definitions, and a quick summary. Chapter II presents a
review of literature that covers depot-level maintenance and repair, the joint depot
maintenance program, the DMISA (including relevant roles, implementation, standard
format, creation and management process, technical data, and quality control) along with
a quick summary. Chapter III discusses the thesis methodology for the research questions,
DMISA evaluation, semi-structure interviews, and the prototype tool along with a chapter
summary. Chapter IV focuses on the analysis and results that include the DMISA
evaluations, the summary for the semi-structure interview feedback, the prototype tool
presentation, and a chapter summary. Chapter V discuss the conclusion, areas further

studies, and a chapter summary.

Appendix A describe the semi-structure interview and the direct feedback collected
by the author for each question per interviewee. Appendix B shows the prototype tool Qlik
story presentation. Appendix C includes an example of an agreement between federal
program agencies for intragovernmental reimbursable, buy and sell activities. The
agreement is identified as form (FS Form 7600A) from the U.S. Department of Treasury
titled U.S. Government general terms & conditions (GT&C) used for intragovernmental
reimbursable, buy and sell activities. The form mentions additional agreement information,
an annex A to D for statement of work (SOW) and an annex E for standard legal clauses.
The annex A through E were included for information purposes to give a clear picture of
the entire form requirements for the intragovernmental reimbursable, buy and sell

activities.
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II. LITERATURE REVIEW

The literature review defines the depot-level maintenance and repair functions and
provides a general overview of the joint depot maintenance program. The DMISA relevant
roles, implementation, standard format, creation and management processes, technical
data, and quality are explained in more detail. According to the Department of Defense
2020 Report on Requirements for Military Department Inter-Service Depot, “DOD major
organic (government-owned, government-operated) depot-level maintenance facilities
provide specialized capabilities to support specific weapons systems often referred as OIB”
(DOD 2020Db, 2). The report states that “approximately, $20 billion dollars is spent annually
throughout the OIB” managing the specialized capabilities across the 17 DOD major
maintenance depots aiming to leverage and “get the most out of each maintenance dollar”
(2). The report points out that “several mechanisms, such as PPPs, PBLs, and inter-service
repair strategies are employed to ensure depot-level maintenance is performed as
effectively and efficient as possible” (2). Revealing that DMI represents three percent or

$600M of “DOD’s $20 billion annual organic depot-level maintenance” expenditure (2).

A. DEPOT-LEVEL MAINTENANCE AND REPAIR

Tittle 10 U.S.C. § 2460 (2021), contains the laws in effect defining depot-level

maintenance and repair (or MRO) activities as follows:

(a) In General. - In this chapter, the term “depot-level maintenance and
repair” means (except as provided in subsection (b)) material maintenance
or repair requiring the overhaul, upgrading, or rebuilding of parts,
assemblies, or subassemblies, and the testing and reclamation of equipment
as necessary, regardless of the source of funds for the maintenance or repair
or the location at which the maintenance or repair is performed. The term
includes (1) all aspects of software maintenance classified by the
Department of Defense as of July 1, 1995, as depot-level maintenance and
repair, and (2) interim contractor support or contractor logistics support (or
any similar contractor support), to the extent that such support is for the
performance of services described in the preceding sentence. (b)
Exceptions. - (1) The term does not include the procurement of major
modifications or upgrades of weapon systems that are designed to improve
program performance or the nuclear refueling or defueling of an aircraft
carrier and any concurrent complex overhaul. A major upgrade program
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covered by this exception could continue to be performed by private or
public sector activities. (2) The term also does not include the procurement
of parts for safety modifications. However, the term does include the
installation of parts for that purpose.

The DOD 2017 instruction Depot Source of Repair (DSOR) Determination Process
establishes: the contract, private sector versus organic (own-service, inter-service, or public
sector); source selection for any “weapons systems; and items of military equipment that
require depot-level maintenance” (DOD 2017, 1). The instruction explains that programs
under the “DSOR determination process” include “weapon systems and items of military
equipment, end items, systems, subsystems, equipment, or components that require depot-
level maintenance” (8). The instruction mentions the exemptions from this process that
include the “hull, mechanical, and electrical related systems for ships and submarines” (9).
According to the DOD instruction, “funds will not be obligated to establish a depot-level
maintenance capability or expand capacity of an existing capability” without an approved

DSOR assignment (3).

The program manager and related DOD components document the DSOR
assignment in the Life Cycle Sustainment Plan (LCSP) (DOD 2017). Military departments
are responsible for maintaining “a record of DSOR assignments that supports the weapons
systems and military equipment in their force structure;” the record includes “the DSOR
decision letter signed by the appropriate authority, along with the supporting rationale and
coordination” (DOD 2007, 5). “Depot activation planning” is initiated “during program
inception” following “DOD directive 4151.18” for maintenance of military materiel for
organic and contract sources of repair (DOD 2007, 7). Core logistics capabilities are
identified in accordance with DOD instruction 4151.20 where depot maintenance core
capability requirements and workloads are determined along with the depot maintenance
interservice work (DOD 2018). “Depot-level maintenance programs that transition” (e.g.,
“commercial to organic, organic to commercial,” or organic to organic) “regardless of the
investment needed or annual value of the program are subject to the DSOR determination

process” (DOD 2017, 9).

DSOR assignments are governed by service-level regulations providing

consideration of all possible DSORs, including own-service organic, inter-service organic,
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and contract (commercial) maintenance (DAU 2020). A DMISA results from a DSOR
(organic) assignment for one service “to provide depot maintenance support to another
service” (MISMO 2013, enclosure 2-2). The policies and responsibilities of DOD materiel
maintenance for both organic and contract sources of repairs is established by DOD
directive 4151.18 titled “Maintenance of Military Materiel” (DOD 2004). The directive
recommends evaluating the best value to the government by considering maintenance
workloads using public sector (organic) or private sector (contract or commercial) sources.
It encourages programs to, “employ the full spectrum of maintenance support structures
available to sustain military materiel, including organic or unique military capabilities, PBL
arrangements, commercial sector support, partnering, and competition, as applicable,”

including PPP and any other collaborative agreements when feasible (DOD 2004, 2).

Figure 1 shows the organic and contract sources available for depot-level
maintenance and repair activities. Organic maintenance sources subdivide in inter-service
(e.g., Navy and Army) or intra-service (e.g., Navy and Navy). Depending on the length of
the agreement, the maintenance service will be performed by a DMISA or a support
agreement. DMISAs represent a maintenance commitment of two years or more. Support
agreements represent a maintenance commitment of less than two years and are
accomplished via form 1144, Memorandum of Agreement (MOA), or Memorandum of
Understanding (MOU) for inter-agency or intra-agency maintenance work (DOD 2004).
In contrast, contract maintenance is accomplished via commercial (private party), PPP
(public-private party), or PBL (private party) contractual arrangements. For this thesis,

only the inter- and intra-service DMISAs will be evaluated.
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Sources of depot-level maintenance and repair activities.




According to the Office of the Chief of Naval Operations 2013 instruction Joint
Depot Maintenance Program, the two authorized methods of inter- or intra-service
workloads are accomplished by DMISAs or credit exchange. The instruction mentions that
other methods are used “for interim periods of recurring workloads of less than one year
or a finite workload requirement of less than two years” (enclosure 1-1). The instruction
points out that any reassignment of workload from a terminated DMISAs is subject to the

DSOR process.

After receiving a DSOR decision, the program manager is responsible for four key

actions (DOD 2017, 10) described as follows:

1. “Document the decision and resulting DSOR assignment in the LCSP.”

2. “Finalize applicable personnel, facility, equipment, and technical data
requirements.”

3. Incorporate the “program and budget” submittals for “planning,

programming, budgeting, and execution in the LCSP.”

4. Coordinate “with the appropriate military department to establish organic-

depot level maintenance capability.”

Figure 2 shows the DSOR determination process from start to finish (DOD 2017).
In this thesis, only the organic depot-level maintenance of two or more years (DMISAs)

will be evaluated.
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Figure 2. DSOR Determination Process Flow Chart. Source: DOD (2017).

B. JOINT DEPOT MAINTENANCE PROGRAM

The Joint Depot Maintenance (JDM) program focuses on the organic depot-level
maintenance activities that are executed using DMISAs. The program establishes policy
and provides procedures for implementing the JDM and the Depot Maintenance Inter-
service (DMI) process (Office of the Chief of Naval Operation [OPNAV] 2013). It

establishes the responsibility of maintaining the Navy’s inter-service network.
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This network consists of the Maintenance Inter-Service Support
Management Office (MISMO), personnel within each naval systems
command (SYSCOM), depot maintenance activities, and acquisition and
logistics managers who acquire, modify, support, or procure depot support
services for weapons systems, end items, systems, subsystems, equipment,
and components, to include software maintenance. It also includes Naval
Supply Systems Command Weapon Systems Support (NAVSUP WSS)
personnel who manage and procure reparable material. (OPNAV 2013)

The Joint Group on Depot Maintenance (JG-DM), “provides guidance to establish, direct,
and control the JDM program,” and provides direction to ensure, “consistent emphasis and
interpretation of joint and inter-service depot maintenance policy,” for service MISMOs
(OPNAYV 2013, 2).
The Navy MISMO is the focal point for implementing joint and inter-
Service depot maintenance policies within the Navy. The Navy MISMO has
the responsibility to manage the JDM program, implement joint policy,
achieve joint Service objectives, and provide arbitration in resolving

conflicts and disputes with other Services or between the Navy and other
agencies. (OPNAV 2013)

Under the MISMO resides the Maintenance Inter-Service Support Office (MISO) and
Maintenance Inter-Service Coordinating Office (MICO). According to the Office of the
Chief of Naval Operations 2013 instruction Joint Depot Maintenance Program the “MISO
serves as the focal point for implementation of joint and inter-service depot maintenance
support requirements within each SYSCOM” (4). According to the instruction, the
SYSCOMs are the ones responsible to establish a MISO within their command
headquarters and at the NAVSUP WSS. The instruction describes that some of the
responsibilities for the MISO include the implementation of DSOR decisions in addition
to preparing and negotiating DMISAs. The instruction emphasizes, a MICO is “the
coordinating office located at a Navy depot maintenance activity that supports inter-service
initiatives on behalf of the SYSCOM MISO as the service agent representative making it
the central point of contact for coordinating DMI support at the depot repair activity” (5).

Figure 3 depicts the JDM program responsibility structure as defined in the
instruction (OPNAYV 2013). It starts with the JG-DM, which is responsible for the JDM

program and depot maintenance policy. A joint advisory board (JAB) member is assigned
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by the Navy MISMO to act as the focal point between the JG-DM and MISMOs. The
MISMO acts as a focal point for JDM policies along with other responsibilities. Each
SYSCOM is responsible to establish a MISO to request depot maintenance support. The
MISO has the responsibility to implement the DSOR decision, prepare and negotiate
DMISAs along with other responsibilities. The MICO is the coordinating office located at
the depot maintenance activity (or depot repair activity) serving as the service agent
representative. The program manager (PM) is responsible for identifying the DMI
information to be sent to their SYSCOM MISO among other responsibilities as outlined in

the instruction (OPNAYV 2013).

JG-DM

— Navy's inter-service
network
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Joint advisory board
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—

MISMO
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. N
MISO ‘ MICO
Coordinating office at the
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JDM according to SYSCOM depot repair activity
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send to SYSCOM MISO

————]

Figure 3. Joint depot maintenance program responsibility structure.
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According to McGarry and Owens (1992), An Analysis of Depot Maintenance
Interservicing Source of Repair Selection and Acquisition Program Incompatibilities reveals
“that the Depot Maintenance Inter-service (DMI) has the potential for considerable savings”
through the DSOR process but various incompatibilities between the DMI and DSOR prevent
a timely decision (vii). According to McGarry and Owens, “the Joint Depot Maintenance
Analysis Group (JDMAG) was created to facilitate the DMI” process, but it revealed
challenges “in the transfer of information between organizations” (2). McGarry and Owens
reveals, “very little written documentation addressing depot maintenance inter-servicing,” and
that it is still a concern today (17). McGarry and Owens emphasizes that most program offices
interviewed stated, “the hardest information to obtain was technical data, manuals, test
requirement documents, and level three drawings” (34). Some of the observations and
recommendations from McGarry and Owens indicated the process is not evaluated at an
enterprise level, some key personnel are not involved until the final DSOR decision, and
familiarization of the process through education of personnel involved is key for success but
not being emphasized. Finally, McGarry and Owens found that with the JG-DM:

MISMOs do not appear to be actively involved in the process, until it is time

to make the final DSOR decision, MISOs only render assistance to the

program office when the logistics managers request it, and the MISMO and

the MISO remove themselves from the communication loop by allowing
the program offices to work directly. (McGarry and Owens 1992, 52)

Figure 4 shows the DMI review process. The process starts with the submission of a
Source of Repair Analysis (SORA) from the candidate depot to the Navy MISMO (OPNAV
2013). Then the process flow has two decision points with a either a “Yes’ or ‘No’. If ‘No’,
then it expands into two more decisions points with “Yes New DSOR’; ‘Yes Original DSOR’;
or ‘No’. After following all the steps, the process ends with two actions. First, the introducing
service MISMO is responsible to “publish the joint decision letter and” second, they “ensure
the assigned DSOR for specific repairable items is recorded in the DSOR database” (OPNAV
2013, enclosure 3—7). The DMI process has five “types of reviews: a directed DSOR, a service
workload competition, a MISMO review, a comparative merit based DSOR study, and a
comparative DSOR study for non-core sustaining workloads” (OPNAV 2013, enclosure 3-3).
The five types follow the DMI review process, as depicted in Figure 4.
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Figure 4. DMI Review Process. Adapted from OPNAV (2013).
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Inter-service depot-level maintenance as a support solution is undertaken in
situations where some aspect of required depot maintenance capability does
not exist within the military service that procured (and owns) a given
weapon system, or when a determination has been made to optimize
existing capabilities within the DOD before expending funds to establish
duplicate capabilities. In instances where it is determined to be cost-
effective to leverage another military service depot as the source of repair,
a DMI arrangement may be established. DMI arrangements are effective
because they optimize existing capabilities and potentially lower cost (non-
recurring and recurring) to customers’ materiel maintenance requirements.
The military services make use of a well-established joint depot
maintenance construct to provide DMI support for weapons systems, end
items, and components. These DMI arrangements leverage depot
maintenance capabilities and resources across the department and have been
responsible for increasing effectiveness and reducing redundant capabilities
while sustaining essential support needs. Additionally, DMI arrangements
assist the military services in maintaining the core logistics requirements as
directed by title 10 U.S. Code § 2464. (DOD 2020b)

C. DEPOT MAINTENACE INTER-SERVICE SUPPORT AGREEMENT

After an organic DSOR assignment has established an organic depot-level
maintenance capability, the program manager is responsible to initiate the coordination
with the appropriate military department through their service MISMO. Figure 5 shows the
sequence of events to start the DMISA negotiations. The general sequence of events starts
with the DSOR assignment, then the program manager reaches out to the MISMO office,
via the JDM program requirements, to trigger the DMISA negotiations.
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Figure 5. Sequence of events for DMISA negotiations.

The DMISA is a quasi-contractual agreement that exchanges crucial information
via a fiduciary (principal-agent) relationship. “One military service (the agent) agrees to
provide depot-level maintenance support for another service (the principal)” (JDMAG
2004, 4. DMISA’s are used to assign workload of two or more-years commitment with
mandatory annual reviews to establish workload projections and exhibit updates (OPNAV

2013).

The DMISA defines the requirements for depot-level maintenance and repair
activities between DOD agencies. DMISAs ar