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ABSTRACT

Test and Evaluation (T&E) is an integral part of every acquisition program, as
such, it consumes considerable program resources. The Department of Defense (DoD)
T&E program management requirements are written to meet the risk reduction needs of
large acquisition programs, but do not provide the details needed to consistently scale
T&E management efforts for smaller programs across DoD. This research study
investigates ways that the T&E burden to programs differs based upon the Acquisition
Category (ACAT), application of T&E oversight, and commodity area. The primary data
source for the study was each program’s Test and Evaluation Master Plan (TEMP). The
majority of the programs evaluated are part of the DoD Chemical Biological Defense
Program (CBDP). This research effort found ACAT-based patterns in requirements
definitions and ACAT-induced variability in test site usage. The study also determined
that the TEMP documentation burden was similar across all ACATSs, and consistently
higher than Service guidance. Future studies using this analysis methodology are
required to determine whether the T&E burden to CBDP programs is typical or unique
within DoD.
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l. INTRODUCTION

A BACKGROUND

The Department of Defense (DoD) and individual Service (Army, Navy, Air
Force, and Marine Corps) guidance for acquisition system testing focuses primarily on
large Acquisition Category I (ACAT I) programs. Therefore, managers of medium,
ACAT II, and small, ACAT III, DoD programs must work closely with the Test and
Evaluation (T&E) community to effectively tailor both test documentation and test scope
to balance the test burden with other program requirements. A Program, Project, or
Product Manager (PM) is required to execute their acquisition program within the cost,
schedule, and technical constraints of the program baseline. The rest of the acquisition
community, including the T&E organizations, is not constrained by these same overall

goals.

Anecdotal PM Office (PMO) experiences point to historical T&E community
inflexibility, especially in the tailoring of T&E documentation scope based upon program
size and complexity. While some programs require specialized testing, such as
laboratory chemical or biological agent testing, most general types of program tests are
required across-the-board. While many of these tests are applicable to the majority of
weapon systems, the scope of T&E and the associated documentation should still be
tailored to strike a balance between user needs and overall program constraints. PMO
experiences also point to a proclivity to document and test more, rather than less,
whenever a choice must be made by the T&E activities. Requiring additional tests or
more detailed documentation is unlikely to cause any personal or organizational issues

for a tester, while agreeing to less of each will likely raise thorny questions.

The general PMO sense that the T&E burden, driven by the technical nature of
the requirements for smaller systems, standardized T&E documentation without regard
for program scope, and the lack of program-tailored test efforts were the issues that
sparked this research study. The three research questions defined below were chosen

specifically to investigate whether these PMO-held notions regarding T&E are justified.
1



B. RESEARCH QUESTIONS

Primary Research Question

Is the T&E Level of Effort (LOE) proportional to a program’s designated
ACAT level?

Secondary Research Questions

How does program oversight by the Director Operational Test and
Evaluation (DOT&E) or the Army drive the T&E LOE?

Are Chemical/Biological (C/B) programs a special case for T&E LOE?

C. SCOPE AND METHODOLOGY

1.

Scope

This research study will evaluate the T&E burden for acquisition programs, based

primarily on the data available in each program’s TEMP. The study focuses on the

CBDP within DoD, but also includes data for two ACAT I non-CBDP programs. A

detailed analysis is performed to determine differences in T&E requirements,

documentation burden, and other related factors that impact the scope of T&E for

acquisition programs.

This study is bounded by the following conditions:

Only programs with a TEMP containing sufficient detail for a comparative
analysis were included in this study.

Software-based programs, such as Information Technology (IT) and
Command, Control, Communications, Computers, Intelligence,
Surveillance and Reconnaissance (C4ISR) were not evaluated.

The inconsistent nature of program cost summaries between TEMPs, and
as reported in DoD budget materials, precluded an analysis of costs, either
at the program-level or for T&E efforts.

Methodology

A summary of the approach used to conduct this research project is:



. Conduct a literature search, of both the publicly-accessible and the For
Official Use Only (FOUO) sections, of the Joint Program Executive
Office for Chemical Biological Defense (JPEO-CBD) program database to
acquire CBDP-specific acquisition program documents.

o Gather publicly-available funding data on CBDP programs from the DoD
budget materials contained on the Office of the Under Secretary of
Defense, Comptroller (OUSD(C)) web site to supplement program-
specific acquisition documents.

o Investigate the availability and usefulness of detailed T&E documents,
such as Detailed Test Plans (DTPs) and Event Design Plans (EDPs), and
gather information on tests conducted by the Army Test and Evaluation
Command (ATEC) using their ATEC Decision Support System (ADSS).

J Perform electronic searches to identify reports, theses, congressional
testimony, and periodical articles related to T&E and the CBDP.

. Review the collected information to determine whether or not each data
type has the potential to contribute to research question answers.

o Determine the core set of documents required for the analysis.

J Request copies of core documents for non-CBDP programs to support a
comparative analysis of T&E LoE for CBDP and non-CBDP programs.

o Extract all potentially useful data elements from several documents and
perform a preliminary analysis to determine what, if any, top-level or
derived relationships exist within the data that can contribute to research
question answers.

. Finalize the data analysis approach and perform the analysis based on the
relationships identified above.

o Formulate conclusions and recommendations based upon the results of the
analysis, taking the study’s limitations into account. Provide suggestions
for future related study.

D. ORGANIZATION OF STUDY

This Joint Applied Project (JAP) contains the information necessary to understand
this research effort; starting with this introduction, followed by a background section, a
data summary, data analysis, and conclusions and recommendations. Additional

information is included at the end of this project paper to define the acronyms used,



provide facts on the programs investigated, list all references used, and to define the
initial distribution for the document. Additional details for each major chapter in this

document are listed below.

Chapter I: Introduction. This chapter describes the rationale behind performing
this research study, defines the research questions guiding the effort, defines the scope
and methodology used, defines the JAP organizational structure, and lists several

beneficial outputs of this study.

Chapter II: Background. Chapter II provides the basic knowledge needed to
understand the data, analysis, and conclusions presented in this JAP. It begins with an
introduction to the acquisition process, including definitions of the acquisition categories
used by DoD to determine management processes. Since all but three of the programs
studied fall within the CBDP, the history and organizational structure of the CBDP
follows. The chapter concludes with an overview of T&E, presented in four parts; the
basis for T&E and the TEMP, test types, program oversight, and a review of the T&E

organizations used by the programs in this study.

Chapter III: Data Summary. The data collected and analyzed in this JAP is

presented in this chapter, along with a discussion that characterizes all of the data
collected during this research The data is partitioned into three categories: principle
data, which is the primary information source for analysis in Chapter IV; secondary data,
which only indirectly supports answers to the research questions; and unavailable,
inconsistent, and/or deficient data, which encompasses information that either was not

available or could not effectively be analyzed.

Chapter IV: Data Analysis. This chapter analyzes the data presented in Chapter
ITI, and presents the results obtained. The limitations and scope of the analysis are
discussed to define the limits of the results, develops a three-pronged approach to
execution, and then uses this approach to analyze the data. The three focus areas for the

analysis are: system requirements, documentation, and test management scope.



Chapter V: Conclusions and Recommendations. The results of the analysis

presented in Chapter IV are rolled-up into overall conclusions and recommendations in
this chapter. The answers to the research questions defined in Chapter II are presented
with supporting rationale. Recommendations for future academic study and for T&E
program implementation within DoD are also presented. Finally, an overall summary of

the research effort is presented.
E. BENEFITS OF THE STUDY

A PM’s ability to balance all aspects of an acquisition program to meet cost,
schedule, and performance requirements depends upon many factors. T&E is both an
essential risk reduction element and a large programmatic burden. Balancing program
T&E efforts, in accordance with program size, system complexity, budget, and schedule

is critical to the successful acquisition of new capabilities for the war-fighter.

DoD provides T&E guidance, targeted primarily for ACAT 1 programs. This
study investigates whether program requirements, documentation, and test scope are
tailored due to a program’s ACAT, OSD/DOT&E oversight status, and materiel
commodity area. The key outputs of this study are: a methodology that can be applied
DoD-wide to determine technical versus operational requirements drivers for T&E, the
characterization of the TEMP documentation burden by ACAT, insights into the effects
of oversight on ACAT III programs, and — with the help of future research efforts — the
ability to determine whether the T&E burden for CBDP efforts is unique or typical within
DoD.
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II. BACKGROUND

Galileo Galilei said, “All truths are easy to understand once they are discovered;
the point is to discover them.” [1] While the discovery of ‘truths’ is the goal of any
research study, the task is nearly impossible without first gaining a basic understanding of
the area of interest. Therefore, this chapter provides the background information needed
to understand the area of this research effort, which is Test and Evaluation (T&E) within

the framework of the Department of Defense (DoD) acquisition process.

This chapter begins with a top-level introduction to the DoD acquisition process
and program acquisition category designators, followed by an overview of the Chemical
and Biological Defense Program (CBDP) — which is the primary domain of the programs
studied. Finally, the chapter discusses the rationale for T&E, the types of DoD T&E
efforts, introduces program oversight, and provides a summary of the T&E organizations

reviewed.

A DOD ACQUISITION OVERVIEW

1. The Acquisition Life-Cycle Process and T&E

The acquisition of new products within DoD has evolved significantly over the
past few decades. Major changes include the addition of the requirement for independent
operational test agencies within each Service; the creation of the Congressional oversight
organization, the Director of Operational Test and Evaluation (DOT&E); and the
sweeping acquisition reform initiatives implemented in 1994 and 1995 by the Secretary
of Defense, Dr. William Perry. Many of these changes were targeted at improving the

T&E aspects of the acquisition process.

An overview of the current DoD acquisition life cycle is depicted in Figure 1.
The acquisition of new products for DoD has proven to be a lengthy and inherently risky
management challenge. This multi-phased life cycle approach is designed to focus

acquisition efforts to reduce risk, with T&E a key risk reduction tool. The life cycle
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starts with Concept Refinement (CR) and Technology Development (TD) before formal

system acquisition begins, proceeds to formal acquisition with System Development and

Demonstration (SDD) and Low Rate Initial Production (LRIP) followed by Full Rate

Production (FRP), and completes with the Operations and Support (O&S) phase. A more

detailed discussion of each phase and the top-level T&E elements in each follows. A

brief discussion of each test type will be presented in Section A.2 of this chapter.
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Figure 1.

DoD Acquisition Life Cycle. (After: [2, p. 2-2])

During the CR phase, a conceptual technology approach is developed, based on

an analysis of available technology alternatives.

The Joint Requirements Oversight

Council (JROC)-validated Initial Capabilities Document (ICD) is the requirements

document that guides these efforts. Analysis of existing data in order to develop a viable

approach is predominant in this early phase. Some Modeling and Simulation (M&S) and

limited laboratory testing to prove the viability of the concept selected may also occur.
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Milestone A (MS A) marks the end of the CR phase, and is the decision point to
determine whether to proceed into TD. The first overarching T&E document for the

program, the Test/Evaluation Strategy (TES), is also completed by the end of CR.

In the TD phase, the viability of the technology approach selected is proven.
Prototype subsystems and components are developed and technically tested, and more
targeted M&S and laboratory testing may also be conducted to determine the limits and
maturity of the chosen technologies. By the end of the TD phase, several key documents
are formalized, including the first version of the program TEMP, the JROC-validated
Capability Development Document (CDD), and an Early Operational Assessment (EOA)
which assesses the operational impacts of the technology approach. Milestone B (MS B)
ends this phase and is the decision point for the initiation of a new acquisition program.
In addition, MS B marks the closure of the ability of programs to request either a partial
or a full waiver from Live Fire T&E (LFT&E).

After a successful MS B decision, the acquisition program officially enters the
SDD phase. A Program Manager (PM) is assigned and delegated, through a formal
charter, cost, schedule, and performance responsibility for the program. SDD is broken
into two sub-phases, system integration and system demonstration, with the Design
Readiness Review (DRR) as the dividing gate. Prior to the DRR, the prototype and
subsystem development efforts that began in TD, continue, with the goal to develop fully
functional elements for incorporation into working system Engineering Development
Models (EDMs). After the DRR, the EDMs are tested to determine the design’s ability to
meet the CDD requirements. In addition to technical tests, one or more Operational
Assessments (OA) are performed during SDD to determine whether the system has the
potential to be both operationally effective and suitable. At the end of SDD, the TEMP
is updated and the JROC-validated Capability Production Document (CPD) is completed.
Milestone C (MS C) completes this acquisition phase.

A program enters Production and Deployment (PD) and begins LRIP after MS C.
The initial LRIP systems are primarily used for T&E, which includes IOT&E for single-
Service programs or MOT&E for joint programs, system-level LFT&E, and technical

tests to verify production fixes for any technical issues found with the engineering
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development models from SDD. Later, LRIP systems are also typically fielded after
successful completion of testing in order to provide the system’s Initial Operational
Capability (I0OC). The TEMP is updated again for the Full Rate Production Decision
Review (FRPDR), to include any additional testing required on FRP systems, such as
Follow-On T&E (FOT&E), as a result of tests on the LRIP systems.

The dividing line between FRP and the final phase of acquisition, Operations and
Support is not as clear-cut as with the previously discussed boundaries. This is due to the
overlap of system support for early-fielded units and the production and deployment of
systems to units with later fielding dates. FOT&E is conducted using FRP systems, if
required, during this phase. Once all planned systems have been fielded, the Full
Operational Capability (FOC) has been achieved. O&S, or sustainment, activities also
include any tests required due to system problems identified after fielding, user support,

and system disposal activities.
2. DoD Acquisition Categories (ACAT)

The Department of Defense organizes acquisition programs into three Acquisition
Categories (ACATs): ACAT I, ACAT II, ACAT IIl. The ACAT assigned to a program is
primarily based on the level of funding required to execute the development and
production program activities, however program complexity and risk are other factors
that can also drive the final ACAT determination. The ACAT assigned to a program also
determines the types and level of reviews and the assigned Milestone Decision Authority
(MDA), with some requirements determined by statute. DoD also executes non-standard
development programs, such as Advanced Concept Technology Demonstrations
(ACTDs), Advanced Technology Demonstrations (ATDs), and Joint Warfighting
Experiments (JWEs). A summary of the characteristics of each ACAT, including

funding criteria, milestone review forum, and MDA is shown in Figure 2.
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Table 3-1
Categories of acquisition programs and milestone decision authorities

Program category Program management Primary criteria Milestone review forum Milestone Decision
($ = FY2000 constant) Authority
ACAT |
ACAT ID PEO/PM more than $365M RDTE DAB DAE
more than $2.19B Proc (USD(AT&L))
ACATIC PEO/PM more than $365M RDTE ASARC AAE
more than $2.19B Proc
ACAT IA
ACAT 1AM PEC/PM excess of $32M single year DOD CIO review DOD Clo
excess of $126M total program (ASD(NII))
excess of $378M total life-cycle costs
ACAT IAC PEO/PM excess of $32M single year ASARC AAE
excess of $126M total program
excess of $378M total life-cycle costs
ACAT II
ACAT II PEC/PM more than $140M RDTE ASARC AAE!
more than $660M Proc
ACAT Il
ACAT Ill PEO/PM Non-majer (including C4/IT) systems IPR Designated by the
(No fiscal criteria) office of the AAE
Notes:

T The AAE may redelegate MDA authority at his discretion to a level no lower than the PEO (GO/SES) level. Where applicable, in the areas of medical re-
search and development, Army chaplaincy or Public Affairs, the MDA may be the commander of a systems or materiel command for ACAT Il and Ill pro-
grams.

Figure 2. ACAT Definitions. (From: [3])

An ACAT 1 is normally considered a Major Defense Acquisition Program
(MDAP), and encompasses the largest defense programs. ACAT I programs are further
divided according to specific oversight requirements and the type of program. ACAT IA
and ACAT IAM designations are for Major Automated Information System (MAIS)
programs. ACAT ID and IC programs differ primarily in the milestone review forum and

the MDA assigned to the program.

ACAT) II programs are acquisition programs that do not meet the criteria for an
ACAT I program, but do meet the criteria for a major system, or have been designated as

a ‘special interest’ program by the MDA.

ACAT III programs are non-major programs that have the MDA designated by
the AAE or CIO. These programs use In-Process Reviews (IPRs) as the milestone

review forum.

The majority of programs within the CBDP are ACAT Ill-level, with the larger
programs designated as ACAT II. Other ACAT I-D programs, such as the Stryker
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Nuclear, Biological, Chemical, Reconnaissance Vehicle (NBCRV), incorporate CBDP
mission packages, but are still managed by non-CBDP organizations with JPEO/JPM
support.

B. THE CHEMICAL AND BIOLOGICAL DEFENSE PROGRAM

The overwhelming majority of programs evaluated for this project, 20 of 23, are
managed as part of the Chemical and Biological Defense Program within DoD.
Additionally, one of the other three programs includes a fully-integrated CBDP-managed
mission equipment package. Therefore, a basic knowledge of the CBDP is essential to
understanding all aspects of this report. This section outlines the history of the CBDP,
with a focus on organizational structure, defines the commodity areas within the CBDP,

and describes the unique aspects of the CBDP T&E management structure.

The CBDP was established in 1994 to provide for centralized management and
control of all DoD Chemical and Biological (CB) defense programs. This action was in
response to Public Law No. 103-160, Section 1701 (50 USC 1522) which “mandates the
coordination and integration of all Department of Defense CB defense programs.” [4]
Deficiencies in DoD’s CB defense capabilities identified during Operation Desert Storm
(ODS) provided much of the impetus for Congress to mandate improvements in CB

defense management.

The CBDP was initiated using the management structure shown in Figure 2. This
organizational scheme provided DoD-level oversight of service-specific CB program
offices. Within this structure, the Joint Service Integration Group (JSIG) was tasked with
oversight and guidance on training, doctrine, and requirements to ensure that service-
specific and warfighting Combatant Commanders (COCOMs) requirements and priorities
for acquisition were met. The Joint Service Materiel Group (JSMG) was responsible for
the CB technology, sustainment, and research and development of CB items to mitigate
program-wide risk and to minimize duplication of efforts across commodity areas. The
JSIG and JSMG were under to the Joint Nuclear Biological Chemical (NBC) Defense
Board (JNBCDB) which reported to the NBCD Steering Committee. Additionally, the
Joint Program Office for Biological Defense (JPO-BD) was linked to both the INBCDB
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and the medical program within DoD. Figure 3, extracted from page 23 of the General
Accounting Office (GAO) report GAO/NSIAD-99-159, shows a slightly different view
of the CBDP, with the inclusion of the Soldier and Biological Chemical Command

(SBCCOM) as a complimentary material development organization to the JPO- BD.

The CBDP commodity areas, with the lead Services designated in 1994, are listed

below. Descriptions of all but the last commodity area are extracted from Chapter 2 of

the 1994 CBDP Annual Report to Congress. The description of modeling and simulation
is a CBDP-focused version of the M&S definition in DoD5000.59-M.

Contamination Avoidance — Army. NBC reconnaissance, detection and
warning.
Individual Protection — Marines. Protective masks and protective

clothing.

Collective Protection — Navy.  Shelters for command posts, rest and
relief, vehicular collective protection, and safe zones aboard ship.

Decontamination — Air Force. Systems used to reduce or eliminate
hazards to units after exposure to NBC contamination.

Medical Defense — Army. Medical prophylaxis, pretreatment, and
therapies used to protect personnel from the toxic or lethal effects of NBC
threat agents.

Modeling and Simulation — Navy. The use of models, including
emulators, prototypes, simulators, and stimulators, to develop data for
making decisions related to CB defense activities.

13



- CHEM/BIO DEFENSE
MAMNAGEMENT STRUCTURE

HNBCD
STEERING
COMMITTEE

JOINT
NBCD
BOARD

ey e e

INT SERVICE JOINT SERVICE
INTEGRATION § JOINT MATERIEL
GROUP PROGRAM GROUP
- OFFICE ”
BIO DEF

L
ARMS CONTROL
DML
NOMN STOCKPILE

FIGURE 1.1

Figure 3.  Initial CBDP Management Structure. (From: [5])

Figure 1ll.1: Primary Planning and Executing Organizations and Programs of DOD’s Chemical and Biological Defense Program
Research, Development, Test, and Evaluation
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Figure 4. CBDP Planning and Executing Organizations (From: [6, p. 23])
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The Secretary of the Army was designated as the CBDP Executive Agent, and as
such is “responsible to coordinate, integrate, and review all Services’ CB defense
requirements and programs.” [7] In this organizational structure the individual Services
executed programs to meet Service-specific and DoD requirements. In 1997 the Defense
Threat Reduction Agency (DTRA) was established, and given responsibility for CBDP
budgeting.

These changes to CB defense execution within DoD were an improvement over
previous practices but still did not vastly improve efficiencies of operation within the
CBDP. In Figure 4, the 1999 GAO report GAO/NSIAD 99-159 recommended that an
outcome-oriented performance plan for the CBDP be developed based on the principles
in the Government Performance and Results Act (GPRA). The GAO stated that the
“Goals of the CB Defense Program Are Vague and Unmeasurable and Do Not Articulate
Specific Desired Impacts,” and that “CB Defense Program Performance Measures
Emphasize Activities Rather Than Outcomes and Impacts.” Implementation of results-
based management was inconsistent, with “The Soldier and Biological Chemical
Command (SBCCOM)” as “the Only RDT&E Organization to Systematically Apply
Results Act Principles.”

These lingering deficiencies prompted major organizational changes to the CBDP
in 2001 with the creation of the Program Executive Office (PEO) for Chemical and
Biological Defense, which became the Joint PEO for Chemical and Biological Defense
(JPEO-CBD) in 2003. The JPO Biological Defense functions were incorporated into the
PEOs. This new, and also current, organizational structure for the CBDP is shown in
Figure 5. This layout is designed to resolve issues inherent in previous CBDP
implementations, such as single service control of programs, rampant duplicative efforts,
disconnects between the development and test organizations, and a lack of oversight

effectiveness.
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Figure 5.  Current CBDP Management Structure (From: [8, p. 2])

This change maintains the commodity-based structure implemented in the mid-1990s,

with two modifications; it breaks large biological detection programs into a separate JPM

and adds a JPM focused on installation protection within the United States. Since CBDP

funds are centrally budgeted under the defense-wide, rather than service-specific,

category, the JPEO and JPMs manage programs that are truly joint, rather than single-

service-driven with joint ‘potential’ or joint ‘interest.’

The JPEO-CBD includes eight Joint Project Managers (JPMs), primarily aligned

by commodity areas. The JPMs with their functional areas of responsibility are:

JPM NBC Contamination Avoidance (Army)- NBC detection,
obscuration, and reconnaissance

JPM Biological Defense (Air Force) — Biological detection
JPM Collective Protection (Navy) — CBR collective protection
JPM Individual Protection (Marines) — CBR individual protection

JPM  Decontamination (Marines) — Individual and equipment
decontamination
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. JPM CB Medical Systems (Army) — Medical treatment, vaccines, and

identification
J JPM Information Systems (Army) — CB C4I and models and simulations
o JPM Guardian (Army) — Installation protection

This CBDP organizational layout centralizes management of all Service CB
defense acquisition programs under the JPEO-CBD. This structure aligns with the
existing designation of the Army as the Executive Agent for the CBDP, and more
importantly, provides a single reporting chain for CBD acquisition programs within DoD.
Requirements are handled jointly by the Joint Requirements Office (JRO) for Chemical,
Biological, Radiological, Nuclear (CBRN) defense while CB Science and Technology is
separately managed by the Joint Science and Technology Office (CBD) within the
Defense Threat Reduction Agency (DTRA). Chapter 1 of the 2007 CBDP Annual Report
provides a more detailed description of the roles and responsibilities of all CBDP
organizations.

Oversight of the CBDP as an entity, with the CBDP designated as an ACAT I-D
program (non-MDAP) is provided by the Special Assistant for CBD and Chemical
Demilitarization Programs within the Assistant to the Secretary of Defense (Nuclear,
Chemical, and Biological Defense Programs) office. [9] Additionally, individual
programs may also be under DOT&E oversight and/or be designated as Defense
Acquisition Executive (DAE) “Sentinel’ oversight programs within the CBDP.

For T&E, the Deputy Under Secretary of the Army (Operations Research)
(DUSA(OR)) has responsibility as both the Army and the CBDP T&E executive. This
enables the Secretary of the Army to hold both the materiel development executive, the
JPEO-CBD, and the test executive, the CBDP T&E Executive, accountable for programs
within the CBDP.

Another CBDP-unique organization is the Product Director of Test Equipment,
Strategy, and Support (PD-TESS) within the office of the JPM NBC Contamination
Avoidance. The PD TESS is chartered “to support the CBDP T&E Executive in matters
of test infrastructure development.” [8, p. 63] The PD TESS is tasked to manage
upgrades to the CBDP test infrastructure (e.g., CB agent test facilities) through FY11 to

address existing test facility limitations to effective CB test execution.
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In summary, the one and a half billion dollar per annum CBDP is a
congressionally-mandated, uniquely-managed, joint enterprise within the DoD. It has
taken a decade for DoD to implement an effective management and oversight structure
for the CBDP, to include a separate CBDP T&E Executive, an organization dedicated to
test infrastructure improvement, and to provide acquisition program responsibility to a

single truly joint organization.

C. INTRODUCTION TO DOD TEST AND EVALUATION

1. The Basis for Test and Evaluation and the TEMP

The two basic reasons that T&E is performed are: to meet legal and procedural
requirements, and to determine whether a system can meet the performance requirements
levied upon it. While acquisition programs develop many test-related documents, it is the

TEMP that is the keystone for program T&E efforts.
a. Legal and Procedural Basis for T&E

The formal requirement to perform T&E within DoD is derived from
multiple sources, including public laws, statutes, executive orders, and public policies.
DoD uses these sources to develop the policy memorandums, DoD Directives (DODDs),
Instructions (DODIs), and Regulations (DOD-Rs) that implement these requirements.
Per DoD Directive 5000.1, it and DoD Instruction 5000.2, define “management
principles and mandatory policies and procedures for managing all acquisition
programs.” These details include definition of key T&E activities and documents, and
form the basis for the development of lower-level documents, such as service-specific
policies and implementation guidance. Examples of Service-specific T&E
implementation documents include Army Regulation 73-1, DA Pamphlet 73-1, Air Force
Policy Directive 99-1, Secretary of the Navy Instruction 5000.2, and Marine Corps order
3960.2B.
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b. Operational Basis for T&E

Even if the legal and procedural requirements did not exist, there still
would be a driving force behind the need for T&E — verifying that a system meets the
user’s operational requirements. A system must provide a technical capability that the
end user can utilize to meet a mission need, i.e., the system must be operationally
effective and suitable for the warfighter. The user-driven need for T&E is clearly

summarized by

T&E must demonstrate capabilities today that will be needed tomorrow
in combat. When a system is called for combat duty, the need is
immediate and there’s no time to reconsider if the system will operate as
designed. Warfighters need assurance that when they risk their lives, the
systems provided will do the job for which they were designed. [10, p. 7]

C. The Role of the TEMP in T&E

DoD Instruction 5000.2 defines the requirement for a TEMP, and per
Table E3.T2., requires completion of the initial version of a TEMP for an acquisition
program by MS B, with updates for the MS C and the FRP decisions. DA Pamphlet 73-1
summarizes the role of the TEMP as “the basic planning document for all life cycle T&E
related to a particular system acquisition and is used by decision-making bodies in
planning, reviewing, and approving T&E activities.” [11, p. 3] The DA Pamphlet further
defines the TEMP as the “overarching T&E document used by the T&E community to
generate detailed T&E plans and to ascertain schedule and resource requirements

associated with the T&E program.” [11, p. 3]

The Program Manager (PM) is tasked with development of the TEMP, and
specifically with the technical, or developmental, T&E objectives included in the TEMP.
The Operational Test Agency (OTA) is responsible for developing the OT&E objectives
within the TEMP. Each system objective is described in the TEMP, typically with
technical parameters called Critical Technical Parameters (CTPs) and operational

parameters called Critical Operational Issues (COls), Measures of Effectiveness (MOE),
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Measures of Suitability (MOS), or Measures of Performance (MOP). Objectives

categories may also include items such as system survivability and interoperability.

Per DA Pamphlet 73-1, CTPs ‘“are measurable critical system
characteristics that, when achieved, allow the attainment of operational performance
requirements.” [11, p. 4] The key word in this phrase is ‘allow,” which shows that CTPs
define the technical capability that is required to make the desired operational result

possible.

In contrast, operational test parameters are directly based upon the COls,
COI and Criteria (COICs), and Key Performance Parameters (KPPs) from the system’s
requirements document, from which the operational test evaluation requirements, the

MOE, MOS, and MOP, are derived.

Two types of performance measures, technical and operational, are the key
parameters used during T&E efforts to determine whether a system can meet the user’s
operational requirements. Although each TEMP is program-specific, all “shall describe
planned developmental, operational, and live fire testing, including measures to evaluate
the performance of the system during these test periods; and integrated test schedule; and
the resource requirements to accomplish the planned testing.” [12, p. E5.1.4.1] Since the
TEMP must include all of the items necessary to execute the T&E efforts, it, therefore, is
the one acquisition document that provides the information necessary for a comparative

analysis of programs across acquisition categories, functional areas, and time periods.

2. Types of DOD and Commercial Testing

In this age of rapidly-advancing technologies, military weapon systems, air and
ground vehicles, and support equipment are becoming increasingly difficult to acquire,
maintain, and deploy into a combat environment. The demand for SMART technology,
super battle-hardened equipment, and embedded software, tangled with millions of line
of code, pushes the envelope of defense system complexity. The resulting increased risk
to cost, schedule, and performance baselines will have a momentous effect upon the way
DoD conducts T&E to verify technical parameters and validate operational performance.

Currently, DoD conducts single-tiered, event-driven Developmental Testing (DT) and
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Operational Testing (OT) overlapping with the contractor testing activities. Embedded
within DT and OT is a host of pre and post-Full Rate Production (FRP) sub-testing
events. Additionally, many program offices are choosing combined DT/OT, streamlining
the T&E activities in efforts to mitigate cost and schedule risk. Regardless of the
strategies employed, program offices must adhere to applicable laws, regulations, and
oversight authorities when planning and conducting the numerous T&E efforts in support
of an acquisition program. Consequently, this rigorous and expensive process enables the
fielding of reliable products and promotes user confidence.

Modern developmental testing assesses the accomplishment of meeting critical
technical parameters and determines system readiness to proceed to the Initial
Operational Testing (IOT). [13, p. 16] Shown in Figure 1, DT is typically conducted
throughout the Conceptual Refinement, Technology Development, and System
Development and Demonstration phases, even continuing up through FRP, when
involved in an Evolutionary Acquisition (EA) process. DT is an engineering tool that
supports critical decisions on the choices of design plans, materials, manufacturing
processes, and new or legacy technology integration. Contractor testing is typically
conducted during the Conceptual Refinement and Technology Development phases, and
continually monitored by the program office in preparation for testing and entrance
criteria for major milestone decisions. Essentially, developmental testing minimizes
design and integration surprises, which in some cases, can be fatal to an acquisition
program. These pre-FRP tests are termed Product Verification Test (PVT), Production
Qualification Test (PQT), Limited User Test (LUT), Live Fire Test (LFT), and the special
testing requirements for the JPEO-CBD programs, Live Agent Test (LAT). For a
description of these and other types of pre-FRP testing listed below, refer to Army
Regulation 73-1.

o Research effort or test

o Technical feasibility test

. Engineering development test

o Production prove-out test (PPT)
o Software qualification test
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o Live fire test for vulnerability & lethality

o Logistics demonstration
o CA4I/IT interoperability certification test
o Software development test (SDT)

Operational testing provides qualitative and quantitative data for system
assessments and evaluations, and determines operational effectiveness, suitability, and
survivability of the system under realistic battlefield conditions. OT is controlled by an
independent agency, using production-representative systems, while allowing restricted
contractor involvement to minimize bias, and essentially supports a decision to pass or
fail a defense system before it goes into full-scale procurement.

Refer to AR Regulation 73-1 for a description of the various operational tests.

. First article test

o Comparison test

o Live Fire Test, if required for product improvements of covered systems
J Quality conformance (acceptance) inspection

o Tests in support of post-deployment software support (PDSS)

o C4I/IT interoperability recertification test

o Surveillance test.

o Reconditioning test.

A unique set of requirements for Chemical, Biological, Radiological, and Nuclear
defense systems is Live Agent Testing. LAT refers to the introduction of weapons-grade
chemical or biological contaminants, also known as Weapons of Mass Destruction
(WMD) in solid, liquid, and vaporous forms to the system being tested. Detection
systems’ performance is quantitatively characterized by measurements associated with
the speed and rate of detection and agent concentration. Additionally, the introduction of
common battlefield materials, such as fuels, solvents, lubricants, smokes and obscurants,
etc., determines the detector’s potential to false alarm.

Testing collective protection systems, such as filtration equipment, in mobile
laboratories, shelters, and combat vehicles determines the system’s ability to safely
collect chemical and biological agents while providing breathable air to the occupants.

Testing individual protection systems, such as Personal Protective Equipment (PPE), i.e.
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masks, gloves, boots, and protective clothing determines if the product adequately shields
the wearer from the agent for a given mission time requirement. Operational testing with
live agents is neither practical, safe, nor legal in the continental United States. Therefore,
testers and evaluators use simulants for field testing with actual users. Simulants are an
effective testing method for safely replicating CBRN environments in military

operations.

3. Program Oversight

One of the factors affecting many programs is oversight. Oversight is “Senior
Executive-level monitoring and review of programs to ensure compliance with policy and
attainment of broad program goals.” [10, p. 66] Programs can be designated for
oversight based on statutes and regulations, and by designation by organizations such as,
the Under Secretary of Defense (Acquisition, Technology, and Logistics) (USD(AT&L)),
DOT&E, or a Service. Oversight can be specific to one aspect of a program, such as
T&E, or general in nature, where all key program documents and decisions require
oversight-organization approval. The two types of oversight evaluated during this study
were, the Office of the Secretary of Defense (OSD) T&E oversight/ DOT&E oversight
and CBDP-specific oversight.

OSD oversight is primarily focused on T&E, and therefore is tightly coupled with
the congressionally-mandated DOT&E oversight function. DOT&E ultimately reports to
Congress, but is organizationally situated within DoD.  Within USD(AT&L), the
Director of DT&E/Office of Defense Systems (DS) designates programs for OSD T&E
oversight jointly with DOT&E, in consultation with Service (and CBDP) T&E
executives, per DODI 5000.2. The 2007 OSD T&E oversight list, although marked as
For Official Use Only (FOUO), is publicly accessible at the following website, http,
/Iwww.acq.osd.mil/sse/as/docs/2007 TE Oversight List.pdf. The OSD oversight list
includes ACAT I and IAM, 11, III, special interest, pre-MAIS, and pre-MDAP programs,
and therefore OSD/DOT&E oversight is not unique to large programs.

Another type of oversight, called “Sentinel,” existed within the CBDP from April
2003 through September 2007. Sentinel was a program-wide oversight activity

performed by the USD(AT&L) on CBDP advanced development programs that had the
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cost, complexity, and criticality sufficient to warrant monitoring the program’s cost,
schedule, and performance “as an indicator of the general programmatic health of the
functional area.” [9] Sentinel oversight and OSD oversight were not mutually exclusive.
Therefore, some programs within the CBDP had both types of oversight simultaneously.
Sentinel oversight is not separately evaluated in this study, as all Sentinel systems

reviewed were already on the OSD T&E oversight list.

4. Testing and Evaluation Organizations

Today, many DoD acquisition programs utilize numerous testing options
available from the different services and private industry. While a substantial portion of
developmental testing is the responsibility of the contractor, the majority of
developmental and operational testing and evaluation of DoD systems occurs at military
T&E facilities. The Department of Defense acquisition program offices are responsible
for early coordination with these organizations, and typically dedicate a portion of the
office staff to the responsibility of managing the program test and evaluation activities.
The areas of responsibility characteristically includes defining test scope and objectives,
documentation, and T&E funding, in addition to coordinating all of the test resources
throughout each phase of the acquisition process. [2, p. 4-1] Consequently, the PMO’s
dedicated T&E activity must possess a comprehensive knowledge of the system and T&E
process, and discuss alternatives associated with selecting the appropriate support activity
for an effective test and evaluation strategy.

This section familiarizes the reader with various test and evaluation activities
throughout DoD, however, limited to those agencies covered under the Data Summary

and Data Analysis chapters.
a. Army T&E Agencies

The Army Test and Evaluation Command (ATEC) is headquartered in
Alexandria, Virginia, and is DoD’s single-most integrated testing and evaluation
operation. ATEC comprises integrated evaluations conducted at the U.S. Army
Evaluation Center (AEC), developmental testing at the U.S. Army Developmental Test

Command (DTC), and operational testing at the U.S. Army Operational Test Command
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(OTC). On October 1, 1999, the Army finalized the earlier decision to move
developmental and operational evaluation into a single, integrated command. Figure 6
represents the Army’s current organizational chart that identifies the major commands

and subordinate centers.
The Test and Evaluation Command (TECOM) became a major
subordinate command of ATEC and was redesignated the U.S. Army
Developmental Test Command (DTC), with DTC headquarters remaining
at Aberdeen Proving Ground, Maryland. Also, the Test and
Experimentation Command (TEXCOM) was redesignated the U.S. Army
Operational Test Command (OTC), with OTC headquarters remaining at
Fort Hood, Texas. The third ATEC subordinate command that was
redesignated encompassed both the Operational Evaluation Command and

the Evaluation Analysis Center, which were combined to form the new
U.S. Army Evaluation Center (AEC). [14]

DTC is headquartered at the Aberdeen Proving Ground (APG), Maryland,
and is responsible for the planning and management activities of all developmental
testing conducted at its subordinate centers. DTC also offers testing services to other
DoD military services and federal agencies, state and local governments, foreign and
allied governments, and private industry. OTC is headquartered at Fort Hood, Texas, and
is responsible for the planning and management of all operational testing in the areas of
equipment, doctrine, force design, and training, using typical soldiers to determine
system effectiveness, suitability, and survivability.

The Army Evaluation Center (AEC) is headquartered in Alexandria,
Virginia, while maintaining locations at APG, Fort Monmouth, New Jersey, and Fort
Bliss, Texas. AEC is the Army’s total system evaluator who provides to the final
decision-makers the documentation on system effectiveness, suitability, and overall
performance during testing. AEC’s early involvement in the acquisition process and
working closely with the PMs and test communities ensures that T&E strategies and
objectives are consistent throughout the acquisition program.

The Army Materiel Systems Analysis Activity (AMSAA) is part of the
Research, Development, and Engineering Command (RDECOM) and is located at the
Aberdeen Proving Ground. = AMSAA provides the DoD acquisition and T&E
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communities with analysis support and solutions to materiel and logistics systems issues
to support the decision-making process for acquiring and fielding new technologies.

The Army Research Laboratory (ARL) is organized under the Research,
Development, and Engineering Command (RDECOM), and is headquartered at the
Adelphi Laboratory Center in Adelphi, Maryland. ARL provides the Army and other
DoD organizations with applied research, analysis, and testing of weapons, materials,
human systems integration, computational sciences, and vehicle and equipment
survivability and lethality.

The Aberdeen Test Center (ATC) is located at the Aberdeen Proving
Ground, 25 miles northeast of Baltimore, Maryland, bordering the Chesapeake Bay. The
installation consists of 79,000 acres of water and land mass, and has been operating since
January 1918. Today, ATC is the lead DoD test center for automotive (manned and
unmanned ground vehicles), large caliber and small arms, direct fire and munitions, and
live fire vulnerability and lethality testing.

The Aviation Technical Test Center (ATTC) is located at Cairns Army
Airfield, Fort Rucker, Alabama. ATTC is the U.S. Army’s flight test activity for
airworthiness-qualification of both rotary and fixed-wing aircraft, aviation systems, and

aviation support equipment.
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Figure 6. U.S. Army Test and Evaluation Command Organization Chart (From: [14])

Dugway Proving Ground (DPG) is home to the West Desert Test Center
(WDTC), and is located 85 miles southwest of Salt Lake City, Utah, in the Great Salt
Lake Desert on 798,855 acres of land. WDTC serves as the nation’s chemical and
biological defense proving ground, and also conducts reliability and survivability testing
for meteorological, smoke, obscurants, illumination, and munitions systems.

The Yuma Proving Ground (YPG) and the Yuma Test Center (YTC) is an
ATEC test activity located near the Arizona-California border, approximately 24 miles
north of the city of Yuma, Arizona. In the context of this JAP, the reference of YPG or
YTC is considered to be the same test activity. YTC is a multi-purpose test complex for
the Army’s desert environment testing, with only about three inches of rainfall per year,
encompassing more than 1,300 square miles of test range area and 2000 square miles of
restricted airspace. The test center offers realistic testing in air delivery, ground combat
systems, aircraft armament, unmanned systems, and automotive commodity areas.

The Redstone Technical Test Center (RTTC) is one of the U.S. Army Test

and Evaluation Command (ATEC) activities located on Redstone Arsenal near
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Huntsville, Alabama, and encompasses over 14,000 acres of land. RTTC is one of the
eight test centers that comprise the Developmental Test Command. RTTC’s primary
service is to provide advanced testing of weapon systems for the Department of Defense
and its contractors. The Center provides advanced testing in two major areas; flight-
testing of small rockets and guided missiles and advanced life-cycle testing for weapon
subsystems and components.

The Tropic Regions Test Center (TRTC) is located in Hawaii and Panama,
while other test facilities are currently