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MIL-STD-810H
PART ONE

FOREWORD

1. This Standard is approved for use by all Departments and Agencies of the Department of Defense (DoD). Although
prepared specifically for DoD applications, this Standard may be tailored for commercial applications as well. This
Change Notice to version G incorporates updates and clarifications to the earlier edition. The primary emphases are
still the same - (with the exception of Method 528) tailoring a materiel item's environmental design and test limits to
the conditions that the specific materiel will experience throughout its service life, and establishing laboratory test
methods that replicate the effects of environments on materiel, rather than trying to reproduce the environments
themselves. The goal is to provide an up-front explanation of how to implement the environmental tailoring process
throughout the materiel acquisition cycle.

This revision recognizes that the environmental design and test tailoring process has expanded to involve a wide range
of managerial and technical interests. Accordingly, this revision orients environmental design and test direction
toward three basic types of users who have distinctly different, although closely associated, interests: Program
Managers who, among other responsibilities, ensure proposed concepts and systems are valid and functional in intended
operational environments; environmental engineering specialists (EES), who enter the acquisition process early to assist
combat and materiel developer tailoring efforts by preparing life cycle environmental profiles and drafting tailored design
criteria and test programs; and the design, test, and evaluation community, whose analysts, engineers, and facility
operators use tailored designs and tests to meet user needs.

2. Part One describes management, engineering, and technical roles in the environmental design and test tailoring
process. It focuses on the process of tailoring materiel design and test criteria to the specific environmental conditions
a materiel item is likely to encounter during its service life. Annex A contains complete descriptions of environmental
engineering tasks, including additional guidance on Task 402, Life Cycle Environmental Profile (LCEP). These tasks,
along with management information in Annex B and EES guidance in Annex C, will help to ensure the environmental
design and test tailoring process is implemented and documented according to the disciplined, but flexible approach
to materiel acquisition called for in Department of Defense (DoD) 5000-series documents (DoDD 5000.01). Terms
used in this Standard relating to the materiel acquisition process are limited to terms used in the DoD 5000-series
documents; to avoid confusion and promote simplicity, service-specific terms/processes are not used.

3. Part Two contains environmental laboratory test methods to be applied according to the general and specific test
tailoring guidelines described in Part One. It is important to emphasize that, with the exception of Method 528, these
Methods are not to be called out in blanket fashion, nor applied as unalterable routines, but are to be selected and
tailored to generate the most relevant test data possible. Methods 500 through 527 now contain the Note, “Tailoring
is essential. Select methods, procedures and parameter levels based on the tailoring process described in Part One,
paragraph 4.2.2, and Annex C. Apply the general guidelines for laboratory test methods described in Part One,
paragraph 5 of this Standard.” Prior to the start of testing, all deviations as a result of tailoring shall be approved by
the proper authorities. It should further be noted that the rationale for such deviations and/or tailoring shall be recorded
in the test report.

To support the tailoring process described in Part One, each test method in Part Two contains some environmental
data and references, and identifies tailoring opportunities for the particular method. Some methods afford a wide
latitude for tailoring; some can be tailored up to established limits, and some have relatively few tailoring options.
Whenever possible, each method contains background rationale to help determine the appropriate level of tailoring.
Each test method supports the test engineer and test facility operator by describing preferred laboratory test facilities
and methodologies. Any specific tailoring information and values contained in these test methods should be
supplanted by more up-to-date field/fleet or program-specific information when available.

When applied properly, the environmental management and engineering processes described in this Standard can be
of enormous value in generating confidence in the environmental worthiness and overall durability of materiel system
design. However, it is important to recognize that there are limitations inherent in laboratory testing that make it
imperative to use proper caution and engineering judgment when extrapolating these laboratory results to results that
may be obtained under actual service conditions. In many cases, real-world environmental stresses (singularly or in
combination) cannot be duplicated practically or reliably in test laboratories. Therefore, users should not assume that
a system or component that passes laboratory tests of this Standard also would pass field/fleet verification trials. DoD
5000-series documents call for component technology to be demonstrated in relevant environments to reduce risk on
components and subsystems that have been demonstrated only in laboratory environments (DoDI 5000.02).
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4. Part Three contains a compendium of climatic data and guidance assembled from several sources to include AR
70-38, “Research, Development, Test and Evaluation of Materiel for Extreme Climatic Conditions,” (1979), Draft AR
70-38 (1990) that was assembled using 1987 Air Land Battlefield Environment (ALBE) report information,
“Environmental Factors and Standards for Atmospheric Obscurants, Climate, and Terrain,” and MIL-HDBK-310,
Global Climatic Data for Developing Military Products.

Part Three provides planning guidance for realistic consideration (starting points) of climatic conditions in the
research, development, test, and evaluation (RDTE) of materiel and materials used throughout their life cycles in
various climatic regions throughout the world. It is intended that this and related documents will help achieve the
objective of developing materiel that will perform adequately under the environmental conditions likely to be found
throughout its life cycle in the areas of intended use.

5. The US Department of Defense would like to thank the following individuals for their contributions toward the
development and publication of MIL-STD-810H:

Army Air Force

Byron Alexander — Electronic Proving Ground
Jimmie Barnett — Dugway Proving Ground
Michael Barry — Aberdeen Test Center
William (Bill) Barber — Redstone Test Center
Michael Bartosiak — SDDCTEA, Scott AFB
Michael (Troy) Bedsole — Redstone Test Center
William (Skip) Connon — Aberdeen Test Center
Jeff Dallman — White Sands Missile Range
Judy Galloway — Aberdeen Test Center

Mike Hale — Redstone Test Center

Anthony Ham — ATEC, APG

John Harris — Redstone Test Center

Matthew Lucas — Redstone Test Center

Bob McKinnon — Aberdeen Test Center

Joe Nash - AMRDEC

Randy Patrick — Yuma Test Center

Rick Reynaud — White Sands Missile Range
Steve Sanders — AMRDEC

Brendt Sigvart — Dugway Proving Ground
Jamie Sullivan — Redstone Test Center

Eric Tessier — White Sands Missile Range
Ken Thompson — ATEC, APG

Scott Walton — Aberdeen Test Center

Dwayne Bell — Eglin AFB

Cheryl Copes — ASC/ENRS, Wright-Patterson Air Force Base
Lorraine Wright — ASC/ENRS, Wright-Patterson Air Force Base
Sean Mortara — ASC/ENFS, Wright-Patterson Air Force Base

Navy
Brian Haugen — NAWC, China Lake
James E. Howell III - NSWC
Andrew Johnson — NSWC, Dahlgren
Wayne Johnson — NAWC, Patuxent River
Ron Merritt — NAWC, China Lake
Luke Martin — NSWC, Dahlgren
Brett Tanner — NAWC, China Lake

Private Industry
Vesta Bateman — Mechanical Shock Consulting

Chris Peterson — Consultant

Organizations
IEST - Institute of Environmental Sciences and Technology

SAVE — Shock and Vibration Exchange

The MIL-STD-810 Working Group wishes to recognize with great appreciation Mr. Ken Thompson, MIL-STD-810
Committee Chairman, for his exemplary leadership, guidance, and dedication to bringing this collaborative project to
fruition.
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6. This Standard is intended to be a "living document" that will be updated as new concepts, technologies, and
methodologies evolve.

Questions about this document’s technical content may be addressed to the following offices:

US Army Test and Evaluation Command, 2202 Aberdeen Blvd, ATTN: CSTE-TM, Aberdeen Proving Ground, MD
21005-5055; Commercial Tel: (443) 861-9338; DSN 848-9338; Fax: (443) 861-9927.

Acronautical Systems Center, ATTN: ASC/ENFS, 2530 Loop Road West, Wright-Patterson AFB, OH 45433-7101;
Commercial Tel: (937) 255-8517 or 904-5863; DSN 785-8517 or 674-5863; Fax: (937) 476-4546 or 255-2363.

Naval Air Warfare Center, Aircraft Division, ATTN: Code AIR-4.3.4, Patuxent River, MD 20670; Commercial Tel:
(301) 342-8049; DSN 342-8049; Fax: (301) 757-1213.

Naval Air Warfare Center, Weapons Division, ATTN: Code 476300D, China Lake, CA 93555-6100; Commercial
Tel: (760) 939-4667; DSN 437-4667; Fax: (760) 939-1065.

The Preparing Activity for MIL-STD-810 transferred from Air Force Code 11 to Army Code TE on 14 November
2008.

Comments, suggestions, or questions on this document should be addressed to US Army Test and Evaluation
Command, 2202 Aberdeen Blvd, ATTN: CSTE-TM, Aberdeen Proving Ground, MD 21005-5001; or e-mailed to

usarmy.apg.atec.mbx.atec-standards@mail.mil. Since contact information can change, you may want to verify the
currency of this address information using the ASSIST Online database at https://assist.dla.mil.
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PART ONE

PART ONE —
ENVIRONMENTAL ENGINEERING PROGRAM GUIDELINES

1. SCOPE.
1.1 Purpose.

This Standard contains materiel acquisition program planning and engineering direction for considering the influences
that environmental stresses have on materiel throughout all phases of its service life. It is important to note that this
document does not impose design or test specifications. Rather, it describes the environmental tailoring process that
results in realistic materiel designs and test methods based on materiel system performance requirements. Figure 1-1

summarizes this direction.

NOTE 1: COMPLETE TASK DESCRIPTIONS ARE IN
APPENDIXA.

DEVELOP ENVIRONMENTAL ENGINEERING
MANAGEMENT PLAN (EEMP).
(TASK 401, REF PARAGRAPH 4.2.2.2)

NOTE 2: INCLUDE EEMP & ETEMP WITH OTHER
SYSTEM PLANS & PROPOSALS TO

ALLOW REALISTIC COST ESTIMATING.

#SCHEDULE TASKS 402-406, PLUS TASK SUPPORT.

#CONSIDER ALTERNATIVES TO TESTING HARDWARE.

oPREPARE COST/BENEFIT/RISK ANALYSIS FOR
ALTERNATIVE(S) TO TESTING HARDWARE.

MAKE CONTRACT PROVISIONS FOR THE
EQUIPMENT SUPPLIER TO UPDATE EEMP &
ETEMP ON A PERIODIC BASIS AS ADDITIONAL
INFORMATION BECOMES AVAILABLE.

NOTE 3:

ENVIRONMENTAL TEST & EVALUATION MASTER PLAN (ETEMP)
(TASKS 402, & 404 REF PARAGRAPH 4.2.2.3)

PREPARE LIFE CYCLE
ENVIRONMENTAL PROFILE (LCEP).
(TASK 402, REF PARAGRAPH 4.2.2.3.1)

PREPARE OPERATIONAL ENVIRONMENT
DOCUMENTATION (OED).
(TASK 403, REF PARAGRAPH 4.2.2.3.2)

e¢DOCUMENT APPLICABLE SERVICE USE
PROFILE.

¢ IDENTIFY APPLICABLE ENVIRONMENTAL
CONDITIONS.

®CONSIDER STORAGE, TRANSIT, AND
OPERATIONAL ENVIRONMENTS.

PREPARE ENVIRONMENTAL
ISSUES/CRITERIALIST (EICL).
(TASK 404, REF PARAGRAPH 4.2.2.3.3)

* BASE ON RESULTS FROM TASKS 402 & 403.
¢ LIST ALL TAILORED ISSUES & CRITERIA.

* PROVIDE RATIONALE FOR THEIR
DERIVATIONS.

® DOCUMENT REAL-WORLD PLATFORM
CHARACTERISTICS.

» OBTAIN DATA FROM DATABASES, MODELS,
SIMULATIONS.

* OBTAIN REMAINING DATABY MEASURING
REALISTIC PLATFORM ENVIRONMENTS.

ALTERNATIVES.
TEST
HARDWARE/ (SEE TASK 401
PROTOTYPES REF PARAGRAPHS
? 4.1.2,42.21,&

APPENDIX B, PARA. F)

o SELECT ALTERNATIVE
(e.g., MODELING &
SIMULATION, COUPON
SAMPLES, SIMILARITY,

PREPARE DETAILED ENVIRONMENTAL
TEST PLAN (DETP).
(TASK 405, REF PARAGRAPH 4.2.2.4)

OTHER ANALYSES.)

* SCHEDULE AND JUSTIFY]
ALTERNATIVE(S) IN
TASK 401.

STANDARD, SELECTED & TAILORED TO THE
SPECIFIC TEST ITEM.

e FIELD/FLEET TEST PLANS: DEVELOPMENT/
OPERATIONAL TEST AGENCIES USE THEIR OWN
PLAN REQUIREMENTS/FORMATS. TAILORED
TO THE SPECIFIC TEST ITEM.

* ALTERNATIVE(S): EXPLAIN METHODOLOGY.

e LABORATORY TEST PLANS: USE METHODS IN THIS

PREPARE ENVIRONMENTAL

PERFORM ENVIRONMENTAL TESTS.

TEST REPORTS (ETR).

® LABORATORY TESTS: USE METHODS IN THIS
STANDARD SELECTED & TAILORED TO THE
SPECIFIC TEST ITEM.

e FIELD/FLEET TESTS: DEVELOPMENT/
OPERATIONAL TEST AGENCIES USE THEIR OWN
METHODS, SELECTED & TAILORED TO THE
SPECIFIC TEST ITEM.

® ALTERNATIVE(S): EXECUTE METHODOLOGY.

(TASK 406, REF PARAGRAPH 4.2.2.5)

* LABORATORY TEST REPORTS: USE THE
FORMAT IN TASK 406.

o FIELD/FLEET TEST REPORTS:
DEVELOPMENT/OPERATIONAL TEST
AGENCIES USE THEIR OWN TEST
REPORT REQUIREMENTS/FORMATS.

e ALTERNATIVE(S): APPROPRIATE REPORT(S).

Figure 1-1. Environmental engineering program guide.

This document supports the functions of three different groups of personnel involved in the materiel acquisition
process. Each of these groups is critical to the goal of successfully incorporating environmental considerations into
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materiel design, test, and evaluation. Although each group has different tasks to perform, none of these tasks can be
isolated from the others in a successful acquisition program. As shown on Figure 1-2, this information is intended for
the following:

a.

e INITIAL CAPABILITY DOCUMENT
e CAPABILITY DEVELOPMENT

e SYSTEM ENGINEERING

Materiel acquisition Program Managers among whose responsibilities is ensuring materiel will function as
required in intended operational environments. (See 4.1, below.)

Environmental engineering specialists (EES) who assist the capability and materiel developers throughout
the acquisition process to tailor their materiel designs and test designs to environmental stresses/constraints
expected during the materiel's service life. (See 4.2, below.)

Design, test, and evaluation community analysts, engineers, and facility operators who meet user needs by
focusing on tailored designs and tests. (See 4.3, below, and Part Two of this Standard.)

MIL-STD-810H
ENVIRONMENTAL DESIGN/TEST
TAILORING GUIDANCE

ENVIRONMENTAL ENGINEERING
MANAGEMENT PLAN

e LIFE CYCLE ENVIRONMENTAL
PROFILE

e OPERATIONAL ENVIRONMENTAL
DESIGN/TEST REQUIREMENTS

e ENVIRONMENTAL TEST
PLANS/REPORTS

e ENGINEERING DESIGNS AND
SPECIFICATIONS

e MIL-STD-810H, PART 2
LABORATORY TEST METHODS

e NATURAL ENVIRONMENT
FIELD/FLEET TEST FACILITIES
AND PROCEDURES

SYSTEM REQUIREMENTS
DOCUMENT

DOCUMENT

MANAGEMENT PLAN

DESIGN/TEST

PROGRAM ENVIRONMENTAL
SPECIALISTS

Figure 1-2. Roles of acquisition personnel in the environmental design/test tailoring process.

1.2 Application.
The tailoring process described in this Standard (i.e., systematically considering detrimental effects that various

environmental factors may have on a specific materiel system throughout its service life) applies throughout the
materiel acquisition cycle to all materiel developed for military or commercial applications, including foreign and
non-development item (NDI) procurements, procurements, or modifications of Allied systems or materiel, and
cooperative development opportunities with one or more Allied nations to meet user and interoperability needs

(DODD 5000.01).

a.

Part One lays out a disciplined, tailored approach for acquiring systems that will withstand the stresses of
climatic, shock and vibration environments that they expect to see in their service lives. The basic process
for acquiring materiel that satisfies users' needs from this environmental engineering viewpoint is depicted
on Figure 1-1.

Part Two also is an integral part of the environmental tailoring process. It contains tailoring information,
environmental stress data, and laboratory test methods. The environmental data contained in the Methods
may help, but should not be used exclusively to define environmental stresses that materiel will encounter
throughout its service life. This will help engineers to tailor analyses and tests to specific materiel and its
defined life cycle. It is not valid to call out all of the Methods in this Standard in a blanket fashion for a
materiel system; nor is it valid, once a Method is determined appropriate, (except for Method 528) to
regard the environmental stress data, test criteria, and procedures in the Method as unalterable.

PART ONE-2
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c. Part Three provides planning guidance for realistic consideration (starting points) of climatic conditions in
the research, development, test, and evaluation (RDTE) of materiel and materials used throughout their life
cycles in various climatic regions throughout the world. It is intended that this and related documents will
help achieve the objective of developing materiel that will perform adequately under the environmental
conditions likely to be found throughout its life cycle in the areas of intended use.

d. Guidance and test Methods of this Standard are intended to:

(1) Provide guidance of the development of materiel life cycles and aid in the development of
environmental stress sequences, durations, and test levels.
(2) Be used to develop analysis and test criteria tailored to the materiel and its environmental life cycle.
(3) Evaluate materiel performance when exposed to a life cycle of environmental stresses.
(4) Identify deficiencies, shortcomings, and defects in materiel design, materials, manufacturing
processes, packaging techniques, and maintenance methods.
(5) Demonstrate compliance with contractual requirements.
e. For the purpose of this document the following shall apply for Mandatory, Recommended, Guidance, and
Optional Words:
(1) The word “shall” establishes a requirement.

2
3)
Q)
(&)

(6)

The word “will” establishes a declaration of purpose on the part of the design activity.
The word “should” establishes a recommended practice.
The word “may” establishes an allowed practice.

The words “typical,” “example,” “for reference,” or the Latin abbreviation “e.g.” indicate suggestions
given for guidance only.

The word “or” used in conjunction with a requirement or a recommended practice indicates that there
are two or more options for complying with the stated requirement or practice.

1.3 Limitations.

Although environmental analysis, design analysis, and laboratory testing are valuable tools in the materiel acquisition
process, there are inherent limitations in analysis and laboratory testing techniques that must be recognized. The
methods in Part Two of this Standard do not include many of the naturally-occurring forcing functions that may affect
materiel performance or integrity in service use. Further, analytic and laboratory test methods are limited in their
abilities to simulate synergistic or antagonistic stress combinations, dynamic (time sequence) stress applications,
aging, and other potentially significant stress combinations present in natural field/fleet service environments. Use
caution when defining and extrapolating analyses, test criteria, and results. Part Two test methods purposely do not
address the following but may, in some cases, be applied:

a.

SR ™o Ao o

—

~

Electromagnetic interference (EMI).

Lightning and magnetic effects.

Nuclear, biological, chemical weapons or their effects.

Certain aspects of munitions and pyrotechnics safety testing.

Piece parts such as bolts, wires, transistors and integrated circuits.

Packaging performance or design.

Suitability of clothing or fabric items that are described in specific specifications.

Environmental stress screening (ESS) methods and procedures.

Reliability testing.

Safety testing.

Space — region beyond Earth’s atmosphere

PART ONE-3
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2. APPLICABLE DOCUMENTS.

2.1 General.

The documents listed in this section are specified in sections 3, 4, or 5 of this Standard. This section does not include
documents cited in other sections of this Standard or recommended for additional information or as examples. While
every effort has been made to ensure the completeness of this list, document users are cautioned that they must meet
all specified requirements of documents cited in sections 3, 4, or 5 of this Standard, whether or not they are listed.

2.2 Government Documents.

2.2.1 Specifications, Standards, and Handbooks.
The following specifications, standards, and handbooks form a part of this document to the extent specified herein.
Unless otherwise specified, the issues of these documents are those cited in the solicitation or contract.

INTERNATIONAL STANDARDIZATION AGREEMENTS

STANAG 4370 Environmental Testing
(STANAG 4370) Allied Environmental Conditions and Test Publications (AECTPs)
AECTP 100 Environmental Guidelines for Defence Materiel
AECTP 200 Environmental Conditions
AECTP 230 Climatic Conditions
AECTP 240 Mechanical Environmental Testing
AECTP 300 Climatic Environmental Tests
AECTP 400 Mechanical Environmental Tests

(Copies of these documents are available online at ASSIST (https://assist.dla.mil) or the North Atlantic Treaty

Organization Online Library.

DEPARTMENT OF DEFENSE SPECIFICATIONS

MIL-DTL-901 Shock Tests, H.I. (High Impact) Shipboard Machinery, Equipment, and Systems,
Requirements for

(Copies of these documents are available online at ASSIST (https://assist.dla.mil).

DEPARTMENT OF DEFENSE STANDARDS

MIL-STD-167-1 Mechanical Vibrations of Shipboard Equipment (Type I — Environmental, and Type II —
Internally Excited)

MIL-STD-331 Fuze and Fuze Components, Environmental and Performance Tests for

MIL-STD-704 Aircraft Electrical Power Characteristics

MIL-STD-882 Standard Practice for System Safety

MIL-STD-1275 Characteristics of 28 Volt D Electrical Systems in Military Vehicles

MIL-STD-1399 Interface Standard for Shipboard Systems

MIL-STD-2105 Hazard Assessment Tests for Non-Nuclear Munitions

(Copies of these documents are available online at ASSIST (https://assist.dla.mil).
DEPARTMENT OF DEFENSE HANDBOOKS
MIL-HDBK-310 Global Climatic Data for Developing Military Products

(Copies of these documents are available online at ASSIST (https://assist.dla.mil).
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2.2.2 Other Government Documents, Drawings, and Publications.

The following other Government documents, drawings, and publications form a part of this document to the extent
specified herein. Unless otherwise specified, the issues of these documents are those cited in the solicitation or
contract.

DEPARTMENT OF DEFENSE DIRECTIVES, INSTRUCTIONS, AND REGULATIONS
DODD 5000.01 The Defense Acquisition System
DODI 5000.02  Operation of the Defense Acquisition System

(Copies of these two documents are available online at The Defense Technical Information Center Website, and are
available from DTIC Headquarters, 8725 John J. Kingman Rd., Ft. Belvoir VA 22060-6218; telephone (800) 225-
3842))

AR 70-38 Research, Development, Test and Evaluation of Materiel for Extreme Climatic Conditions

(Copies of this Army Regulation are available online at The Army Publishing Directorate Website, and are available
from the US Army Publications Distribution Center, 1655 Woodson Rd., St Louis, MO 63114-6181; telephone [314]
263-7305.)

2.3 Non-Government Publications.

The following documents form a part of this document to the extent specified herein. Unless otherwise specified, the
issues of these documents are those cited in the solicitation or contract.

AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI)/
NATIONAL CONFERENCE OF STANDARDS LABS (NCSL)

ANSI/NCSL Z540.1 General Requirements for Calibration Laboratories and Measuring and Test Equipment

(Copies of this document are available online at The NCSL International Website, or from NCSL International, 2995
Wilderness Place, Suite 107, Boulder, Colorado 80301-5404; telephone (303) 440-3339.)

INTERNATIONAL ORGANIZATION FOR STANDARDIZATION (ISO)

ISO 10012-1  Measurement Management Systems — Requirements for Measurement Processes and
Measuring Equipment

(Copies of this document are available online at The ANSI E-standards Store and The International Organization for
Standardization Website, or from ANSI, 25 West 43™ Street, 4" Floor, New York NY 10036-7406; telephone
[212] 642-4900.)

2.4 Order of Precedence.

Unless otherwise noted herein or in the contract, in the event of a conflict between the text of this document and the
references cited herein, the text of this document takes precedence. Nothing in this document, however, supersedes
applicable laws and regulations unless a specific exemption has been obtained.

3. DEFINITIONS.

3.1 Terms.

This terminology section is meant to define the general terminology as it is used in this standard. In certain cases the
terminology use may be somewhat different from its use in the general engineering community. No attempt has been
made to be complete, therefore limiting the glossary to such terms as are found in the standard and that are important
to the application of the standard. Terminology unique to a particular method is defined, as appropriate, in that method.

NOTE: A continuation of this terminology section that contains terminology more closely related to the
dynamic (mechanical) test methods such as vibration, shock, gunfire shock, etc., is in Part One, Annex D.

a. Absolute humidity. The density of water in a particular volume of air. The most common units are grams
per cubic meter, although any mass unit and any volume unit could be used. Warm air can hold more water
vapor than cold air.

PART ONE-5

Source: http://assist.dla.mil -- Downloaded: 2020-05-04T16:07Z
Check the source to verify that this is the current version before use.



MIL-STD-810H
PART ONE

Accelerated test. A test designed to shorten the controlled environmental test time with respect to the service
use time by increasing the frequency of occurrence, amplitude, duration, or any combination of these of
environmental stresses that would be expected to occur during service use.

Aggravated test. A test in which one or more conditions are set at a more stressful level than the materiel
will encounter during service use.

Ambient environment. The conditions, either outdoor or confined (e.g., temperature and humidity), that
characterize the air or other medium that surrounds materiel.

Climatic categories. Specific types of world climates in which materiel is designed to withstand during
operation, storage, and transit. See Part One, Annex C, Table C-I and Figure C-1.

Combat developer. Military specialist concerned with training, doctrine, and materiel needs documentation.

Critical threshold value. The level of an environment forcing function that degrades the capability of
materiel significantly or requires degradation prevention measures be taken.

Cumulative effects. The collective consequences of environmental stresses during the life cycle of materiel.

Detailed Environmental Test Plan (DETP). Detailed plans for conducting environmental tests required to
determine if the environmental criteria developed in Task 404 are met and their associated critical issues are
satisfied, and to identify critical environmental threshold values for system effectiveness that may be evident
during testing

Engineering judgment. Expert opinion based on engineering education and experience, especially in the
area in which the judgment is made.

Environmental analysis. Technical activity covering an analytical description of the effects that various
environments have on materiel, subsystems, and component effectiveness.

Environmental conditions. (See Forcing function (environment).)

Environmental engineering. The discipline of applying engineering practices to the effects that various
environments have on materiel effectiveness.

Environmental engineering specialist (EES). A person or group of people skilled in one or more
environmental engineering areas. Areas include, but are not necessarily limited to: natural and induced
environments and their effects on materiel; expertise in measuring and analyzing in-service environmental
conditions; formulating environmental test criteria; determining when environmental laboratory tests are
appropriate/valid substitutes for natural in-service environmental tests; and evaluating the effects of specific
environments on materiel. (See 4.2.)

Environmental test. A structured procedure to help determine the effects of natural or induced environments
on materiel.

Environmental worthiness. The capability of materiel, subsystem, or component to perform its full array
of intended functions in intended environments.

Equipment. For purposes of this standard (with the exception of Method 528), equipment includes the
instrumentation, facilities, and support apparatus used to conduct or monitor tests. This does not include the
test item itself or the materiel of which the test item is a sample or a part.

Exaggeration factors. The ratio of the test condition severity to the in-service severity and is used to develop
a time compression factor for a particular failure mode.

External Store. Any device intended for internal or external carriage and mounted on aircraft suspension
and release equipment, whether or not the item is intended to be separated in flight from the aircraft. Aircraft
stores are classified in two categories as follows: a. expendable store - An aircraft store normally separated
from the aircraft in flight such as a missile, rocket, bomb, nuclear weapon, mine, torpedo, pyrotechnic device,
sonobuoy, signal underwater sound device, or other similar items; b. nonexpendable store.- An aircraft store
that is not normally separated from the aircraft in flight such as a tank (fuel and spray), line-source
disseminator, pod (refueling, thrust augmentation, gun, electronic attack, data link, etc.), multiple rack, target,
cargo drop container, drone, or other similar items. (From Dictionary of Military and Associated Terms. US
Department of Defense, 2005.)

Forcing function (environment). A natural or induced physical environmental stress condition on materiel

that may affect its ability to function as intended or to withstand transit or storage during its service life.
(Also referred to as an environmental condition or an environmental stress.)
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Frequency of occurrence. Refers to the process used to differentiate among daily cycles of the climatic
design types; i.e., the empirical result observed in real world data. It is based on tabulations and binning of
hourly temperatures obtained over many years of observations at data reporting sites. The delineation of the
areas shown in Part One, Annex C (Al, A2, and A3 shown in Figure C-1, areas B1, B2, and B3 shown in
Figure C-2, and areas CO, C1, and C2 shown in Figure C-3), is based on temperatures occurring one percent
of the time (approximately 7.4 hours) in the worst month of the year. For the Severe Cold category (C3), the
temperatures shown are those that could equal or exceed -51°C (-60°F) 20 percent of the time in the coldest
month. The spatial extent and boundaries appearing in Figure C-3are generalizations. They are based on the
data availability and the spatial density of the climatic stations used in their construction. Both climatic and
geographic principles were used in their derivation. However, they should be regarded as approximations.

Hermetic seal. A permanent, air-tight seal.

Induced environment. An environmental condition that is predominantly man-made or generated by the
materiel platform. Also, refers to any condition internal to materiel that results from the combination of
natural environmental forcing functions and the physical/chemical characteristics of the materiel itself.

In-service use. The anticipated use of materiel during its intended service use life.

Integrated Product Team (IPT). A group of individuals from different professional disciplines and
organizations (government and industry) who work together on a product from concept through production
stages. Individuals who cover a discipline may change from stage to stage, but the discipline is covered, and
the information pertinent to that discipline is passed to the succeeding team member(s) in that discipline.

Life Cycle Environmental Profile (LCEP). Design and test decision baseline document outlining real-
world, platform-specific, environmental conditions that a specific materiel system or component will
experience during service-related events (e.g., transportation, storage, operational deployment/use) from its
release from manufacturing to the end of its useful life.

Life cycle profile. A time history of events and conditions associated with materiel from its release from
manufacturing to its removal from service, including demilitarization. The life cycle should include the
various phases materiel will encounter in its life, such as: packaging, handling, shipping, and storage prior
to use; mission profiles while in use; phases between missions such as stand-by or storage, transfer to and
from repair sites and alternate locations; and geographical locations of expected deployment.

Material. The physical constituents comprising materiel, e.g., metals, plastics, cloth, paper, etc.

Materiel. A commodity or set of commodities. With the exception of Method 528, a generic class of
hardware designed to perform a specific function. All items (including ships, tanks, self-propelled weapons,
aircraft, etc., and related spares, repair parts, and support equipment, but excluding real property,
installations, and utilities) necessary to equip, operate, maintain, and support military activities without
distinction as to its application for administrative or combat purposes.

Materiel developer. An agency or group of individuals involved in designing, testing, or evaluating materiel
to meet developer performance requirements.

Mission profile. That portion of the life cycle profile associated with a specific operational mission.
Operational check. This is a failure finding task to determine if an item is fulfilling its intended purpose.

Means to operate the materiel or component as usual (all modes and functions) and determine whether or not
it is useable for its intended purpose.

Operational worthiness. The capability of materiel, a subsystem, or component to perform its full array of
intended functions.

Parameter. Any quantity that represents a descriptive generalization of a certain characteristic physical
property of a system that has a certain value at a particular time.

Parameter level. The value of a physical property that documents the degree, extent, or level at which a
parameter exists at a given location at a given point in time, or the value to which a variable test control is
set (see test level).

Platform. Any vehicle, surface, or medium that carries the materiel. For example, an aircraft is the carrying
platform for installed avionics items or transported or externally mounted stores. The land is the platform
for a ground radar set, for example, and a person for a man-portable radio.
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kk. Platform environment. The environmental conditions materiel experiences as a result of being attached to

11.

or loaded onto a platform. The platform environment is influenced by forcing functions induced or modified
by the platform and any platform environmental control systems.

Probability of occurrence. The measure of how likely it is that some event will occur. It is the theoretical
distribution and not the actual distribution of the temperatures themselves. It is similar to a sample mean
from a data set versus the actual mean of the underlying distribution from which the sample is drawn.

mm. Program Manager. The (Government) official who is in charge of the acquisition process for the materiel.

nn.

Relative humidity. The ratio of the actual vapor pressure of the air to the saturation vapor pressure. Source:
American Meteorological Society. (1959). Glossary of Meteorology. Boston: AMS Relative humidity (RH)
indicates the degree of saturation of the air.

00. Service life. Period of time from the release of materiel from the manufacturer through retirement and final

disposition.

pp. Tactical standby to operation. The term “tactical” is used here to identify materiel that is not in storage,

but is in a standby operational configuration, and as such is subjected to extended non-operational conditions
immediately prior to operation.

qq. Tailoring. The process of choosing design characteristics/tolerances and test environments, methods,

SS.

tt.

procedures, sequences and conditions, and altering critical design and test values, conditions of failure, etc.,
to take into account the effects of the particular environmental forcing functions to which materiel normally
would be subjected during its life cycle. The tailoring process also includes preparing or reviewing
engineering task, planning, test, and evaluation documents to help ensure realistic weather, climate, and other
physical environmental conditions are given proper consideration throughout the acquisition cycle.

Temperature shock. A change rate in temperature greater than or equal to 10° C (18° F) per minute.

Test item. Specific materiel, a subsystem, or component being tested, including its container and packaging
materials, that is representative of the materiel being developed. A representative sample of materiel that is
used for test purposes.

Test level. The value at which a test condition is set or recorded. (Also, see parameter level.)

uu. Test method. The criteria and procedures used to formulate an environmental test. Laboratory test methods

are identified by the environment (or combinations of environments) in Part Two of this document.

vv. Test plan. A document that may include test procedures and test levels, failure criteria, test schedules, and

operational and storage requirements.

ww. Test procedure. A sequence of actions that prescribes the exposure of a test item to a particular

environmental forcing function or combination of environmental forcing functions, as well as inspections,
possible operational checks, etc.

xx. Time compression. The process of increasing the rate of degradation of materiel in a quantitative manner.

The goal is to shorten the test time by increasing the severity of the environment using a physics-based
method that retains the correct failure mechanisms without inducing others.

Acronyms.

Acronyms used in this document are defined below.

AECTP Allied Environmental Conditions and Test Publication
ANSI American National Standards Institute

CDD Capability Development Document

COEA Cost and Operational Effectiveness Analysis
CONOPS Concept of Operations

CPD Capabilities Production Document

DETP Detailed Environmental Test Plan

DOD Department of Defense

DODD Department of Defense Directive

DODI Department of Defense Instruction

DODISS Department of Defense Index of Specifications and Standards
DTIC Defense Technical Information Center

EEMP Environmental Engineering Management Plan

EES Environmental Engineering Specialists
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EICL
EMI

ESS
ETEMP
ETR

ICD

IPT

ISO
LCEP
MAIS
MDAP
MIL-HDBK
MIL-STD
NATO
NCSL
NDI

OED
OEDP
OEDR
SEMP
SRD
STANAG
TEMP
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Environmental Issues/Criteria List
Electromagnetic Interference

Environmental Stress Screening

Environmental Test and Evaluation Master Plan
Environmental Test Report

Initial Capability Document

Integrated Product Team

International Organization for Standardization
Life Cycle Environmental Profile

Major Automated Information System
Mandatory Procedures for Major Defense Acquisition Program
Military Handbook

Military Standard

North Atlantic Treaty Organization

National Conference of Standards Laboratories
Non-development Item

Operational Environment Documentation
Operational Environment Documentation Plan
Operational Environment Documentation Report
System Engineering Management Plan

System Requirements Document
Standardization Agreement (NATO)

Test and Evaluation Master Plan

4. GENERAL PROGRAM GUIDELINES.

4.1 Program Managers.

4.1.1 Roles of the Program Manager.

In the context of this Standard, the Program Manager's primary role is to ensure environmental engineering
considerations are addressed systematically, thoroughly, and effectively at appropriate times throughout the materiel
acquisition process. The process for accomplishing this integration is diagrammed on Figure 1-1. An associated role
is to ensure environmental effects information is documented, available, and communicated from one program phase

to another.

4.1.2 Guidance for Program Managers.

a. DOD 5000-series documents call for a total systems approach through systems engineering, considering all
life cycle needs, including storage, transport, and operation in natural environments (DODD 5000.01).
Specifically, they call for a description of how performance in natural environmental conditions
representative of the intended area of operations will be tested. This includes identifying test beds that are
critical to determine if developmental test objectives are achieved, taking into account such stressors as
temperature, vibration (random or sinusoidal), pressure, humidity, fog, precipitation, clouds, electromagnetic
environment, blowing dust and sand, icing, wind conditions, steep terrain, wet soil conditions, high sea state,
storm surge and tides, etc. (DODI 5000.02). The environmental tailoring process shown on Figure 1-3, and
the generalized life cycle environmental profile on Figures 1-4a and b use systems engineering approaches,
helping to ensure that system design and test criteria are tailored to environmental conditions within which

materiel systems are to operate.
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NATURAL ENVIRONMENTS
CHARACTERISTICS

IDENTIFY THE NATURAL
ENVIRONMENT
CHARACTERISTICS FOR
REGIONS IN WHICH ITEM IS
TO BE DEPLOYED.

DESIGN
REQUIREMENTS

PLATFORM ENVIRONMENTS

DEFINE PLATFORM

TAILOR DESIGN
REQUIREMENTS TO
PLATFORM ENVIRONMENT
CHARACTERISTICS WHICH
WILL AFFECT ITEM, ITEM
EFFECTIVENESS, AND

SYSTEM ENVIRONMENTS BASED ON: INTEGRITY.
REQUIREMENTS A) NATURAL ENVIRONMENT l
DOCUMENTS FORCING FUNCTIONS
ITEM PLATFORM TEST PROCEDURES

CHARACTERISTICS

IDENTIFY CHARACTERISTICS OF
PLATFORMS ON WHICH ITEM IS
TO BE CARRIED OR OPERATED

B) FORCING FUNCTIONS
INDUCED BY PLATFORM ITSELF

TAILOR TEST METHODS AND
PROCEDURES TO PLATFORM
ENVIRONMENTS AND
DESIGN REQUIREMENTS.

(FIGURES 1-4a & b).?

1. CONVENTIONAL METEOROLOGICAL DATA ARE NOT COLLECTED WITH
MILITARY HARDWARE IN MIND. GREAT CARE MUST BE TAKEN TO ENSURE
THAT THE METEOROLOGICAL DATA USED ARE RELEVANT TO THE SPECIFIC
MATERIEL BEING TESTED.

2. INTHIS CONTEXT, A PLATFORM IS ANY VEHICLE, SURFACE, OR MEDIUM
THAT CARRIES THE MATERIEL. FOR EXAMPLE, AN AIRCRAFT IS THE
CARRYING PLATFORM FOR AN AVIONICS POD, THE LAND ITSELF FOR A
GROUND RADAR, AND A MAN FOR A MAN-PORTABLE RADIO.

Figure 1-3. Environmental test program tailoring process.

As indicated on Figure 1-1, there may be times that the Program Manager has valid alternatives to testing
actual hardware or hardware prototypes when conducting laboratory, development, or operational tests.
These alternatives include, but are not necessarily limited to, using simulation to reduce the costs involved
in producing and testing hardware prototypes, using coupon samples instead of entire systems when specific
materials are the central acquisition issue, and using analytical procedures such as verification by similarity
to systems already tested and approved. An Environmental Engineering Specialist (EES) can aid Program
Managers to establish an engineering basis for selecting such alternatives. When these alternatives are
selected, Task 401, Environmental Engineering Management Plan, must contain the rationale for their
selection, including an explanation of expected cost savings, other benefits and risks to system
effectiveness/safety. (See Part One, Annex A, Task 401; and Annex B, paragraph F.)

Whole Life Assessment (WLA) principles should be considered by the Program Manager during the
development of a test program as a means to assess an item’s safety, reliability, and performance throughout
its intended life. WLA should include both an initial test program prior to entering service followed by a
surveillance program while the item is in service. Initial testing may consist of Qualification and if applicable,
Safe and Suitable for Service (S3) testing. In assessing the results of the initial test program, it is necessary
to assign some form of service life to the item. This is a prediction of the amount of environmental stress the
item should be able to withstand without degrading to an unsafe condition based on a risk assessment. These
predictions are less likely to be valid the longer an item stays outside of a controlled storage environment as
the environment becomes more variable. A well-defined and regimented surveillance plan such as In Service
Surveillance (ISS) or a Stockpile Reliability Program (SRP) provides the means by which initial service life
estimations can be confirmed, or modified, to ensure safe and reliable use throughout the required service
life. There are two commonly accepted approaches to WLA. One approach would be to conduct initial
qualification and S3 (if applicable) testing consistent with the LCEP followed by a well-defined and
regimented surveillance plan such as In Service Surveillance (ISS) or a Stockpile Reliability Program (SRP).
The other would be to expose the item to greater stresses than would be normally encountered in its life cycle
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during the initial test program followed by a less rigorous surveillance plan. Both approaches are acceptable
and have equal merit providing they are approved by the appropriate authority.

The following paragraphs, organized by major acquisition documents, capsulize environmental effects
information for Program Managers and serve as background information for design engineers, test engineers,
and environmental engineering specialists. Annex B provides detailed direction for Program Managers.

4.1.2.1 Concept of Operation (CONOPS).

A Concept of Operations (CONOPS) is a verbal or graphic statement of a commander’s assumptions or intent in regard
to an operation or series of operations as defined by Joint Publication 1-02 DOD Dictionary of Military and Associated
Terms. It’s designed to give an overall picture of an operation.

In Acquisitions, a CONOPS is used to examine current and new and/or proposed capabilities required to solve a
current or emerging problem. It describes how a system will be used from the viewpoints of its various stakeholders.
This provides a bridge between the often vague capabilities that a project begins with and the specific technical
requirements needed to make is successful. A CONOPS is a useful tool that helps the user community write/refine
their Initial Capabilities Documents (ICD), System Requirements Document (SRD) and Capabilities Development
Documents (CDD). There are several reasons for developing a Concept of Operations:

a. Get stakeholder agreement identifying how the system is to be operated, who is responsible for what,
what are the lines of communication;

Define the high-level system concept and justify that it is superior to the other alternatives;
Define the environment in which the system will operate;

Derive high-level requirements in the ICD and CDD;

Provide the criteria to be used for validation of the completed system

o a0 o

Checklist: Critical Information for developing a CONOPS

Is the reason for developing the system clearly stated?
Are all the stakeholders identified and their anticipated roles described?
Are alternative operational approaches described and the selected approach justified?

aoe oP

Is the external environment described?
o Does it include required interfaces to existing systems?
e. Isthe support environment described?
o Does it include maintenance?
f. Is the operational environment described?

4.1.2.2 System Requirements Document (SRD).

The SRD defines system level functional and performance requirements for a system. The SRD is derived from the
Concept of Operations (CONOPS), system-level performance metrics, mission threads/use cases, and usage
environment and is developed by the program office. It’s developed during the Technology Development (TD) Phase.
When required, the SRD may also be known as the system performance specification or the system specification.

In identifying required capabilities and critical system characteristics, the CDD describes mission, storage, handling,
and transport scenarios that the materiel will experience throughout its service life as shown on Figures 1-4a & b. In
so doing, broad performance requirements (e.g., design for worldwide deployment) that may conflict with tailored
issues can be avoided. This input to the CDD, covering natural and man-made environments and expected mission
capabilities in those environments, is derived from the fundamental aspects of a Life Cycle Environmental Profile
(LCEP). The LCEP, prepared through the assistance of an EES as described in Task 402 in Part One, Annex A,
supports development of the CONOPS, SRD, ICD, CDD and the CPD.

4.1.2.3 Initial Capabilities Document (ICD).
The ICD, superseded the old Mission Needs Statement, documents one or more new capability requirements and
associated capability gaps. The ICD also documents the intent to partially or wholly address identified capability
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gap(s) with a non-materiel solution, materiel solution, or some combination of the two. An EES can assist the Program
Manager in formulating this environmental effects input to the ICD.

4.1.2.4 Capabilities Development Document (CDD).

The CDD, superseded the Operational Requirements Document, defines authoritative, measurable, and testable
parameters across one or more increments of a materiel capability solution, by setting KPPs, KSAs, and additional
performance attributes necessary for the acquisition community to design and propose systems and to establish
programmatic baselines.

4.1.2.5 Capabilities Production Document (CPD).

The Capability Production Document (CPD) captures the information necessary to support production, testing, and
deployment of an affordable and supportable increment within an acquisition strategy. The CPD identifies, in
threshold/objective format, the specific attributes that contribute most significantly to the desired operational
capability. The CPD is prepared during the Engineering, Manufacturing & Development (EMD) Phase to guide the
Production and Deployment phase after the Critical Design Review (CDR) and is used to measure the contractor’s
delivery. The CPD is required for the Milestone C Review and must be certified prior to a program proceeding into
the Production and Development (PD) Phase.

4.1.2.6 System Engineering Management Plan (SEMP).

Program Managers integrate environmental technical considerations (effects of various environments on system
performance and reliability) into the SEMP. The mechanism for accomplishing this integration is provided in Task
401 in the form of an Environmental Engineering Management Plan (EEMP) prepared with the assistance of an EES.
The EEMP basically lays out a schedule for implementing the remaining environmental engineering tasks, Tasks 402
through 406.

4.1.2.7 Test and Evaluation Master Plan (TEMP).

The TEMP includes plans for testing in natural (field/fleet) environments, simulated (laboratory) environments and a
software model based environment. An EES assists the Program Manager in preparing the TEMP by developing an
Environmental Test and Evaluation Master Plan (ETEMP), the preparation of which may be merged into the Integrated
Test Program Schedule. Annex C provides information on the balance of field/fleet tests, laboratory tests, and
modeling/simulation, and on the values chosen as design criteria or test criteria. Part Two of this Standard provides
details for developing laboratory test procedures. Component parts of the ETEMP are Tasks 402 through 404. Thus, the
ETEMP contains the following:

a. Life Cycle Environmental Profile (LCEP) displaying the series of events, and environmental conditions
derived from those events that materiel is expected to experience from manufacturing release to the end of
its useful life. Include the system description in the TEMP. (See Task 402.)

b. Operational Environment Documentation Plan (OEDP) outlining plans for obtaining specific natural or
platform environment data to be used in developing tailored environmental test criteria. The OEDP does not
have to be included in the TEMP, but is a necessary subtask within the ETEMP for creating a valid basis for
environmental test criteria. (See Task 403.)

c. Environmental Issues and Criteria List (EICL) containing fundamental environmental design and test criteria
derived from the tailoring process. Include criteria in the required technical and operational characteristics
of the TEMP. Include related critical issues in the TT&E or OT&E outline of the TEMP. (See Task 404.)

4.2 Environmental Engineering Specialists (EES).

EES are government or industry professionals in the acquisition process whose experience allows them to support
Program Managers by helping to perform the tasks in Annex A. Their backgrounds may span many
scientific/engineering disciplines. They already exist in Government and contractor agencies involved in the
acquisition process (e.g., serving as design, test, and reliability engineers/scientists). Several EES of different
backgrounds may work on an integrated product team (IPT) at one time or in sequence throughout the program,
employed by or on contract to agencies of the services as appropriate at the time. Their work is documented and
passed on through the products of each successive task.

4.2.1 Roles of Environmental Engineering Specialists.

EES from agencies within and on contract to government agencies support Program Managers throughout the
acquisition cycle. EES are assigned by agencies that are responsible for performing the tasks outlined on Figure 1-1
and explained in detail in Part One, Annex A. EES should be involved early in the acquisition process, serving as
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critical sources of environmental effects expertise and as technical facilitators throughout the entire acquisition process
as part of an IPT. As shown on Figure 1-2, EES form facilitating bridges among design and test needs of Program
Managers and technical procedures used by testers. The primary mechanisms for accomplishing environmental
engineering goals are the tailoring tasks described below.

4.2.2 Environmental Engineering Tailoring Tasks.

4.2.2.1 General.

a. Environmental engineering tailoring tasks are the basic strategy and structure for integrating environmental
considerations into acquisition programs. The task sequence outlined on Figure 1-1 is designed to meet the
environmental effects integration called for in the DOD 5000 series documents. To accomplish this
integration, EES personnel working for government or contractor staffs throughout the acquisition process
help to perform these environmental engineering tasks to help create a scientifically sound, cost effective
design and test program in the area of environmental effects. This process, including the hardware test
alternatives indicated on Figure 1-1, applies to all materiel developed for, or intended to be used by the
military or industry. Detailed task descriptions are in Annex A.

b. As indicated in 4.1, above, the primary benefits of performing these tasks come from the technical
information and structure they provide for the CONOPS, SRD, ICD, CDD, CPD, SEMP, and TEMP. This
information covers natural and induced environmental conditions. The structure provides an orderly means
of uncovering potentially significant environmentally-related failures during the acquisition cycle rather than
after fielding (storage, transit, and operational modes). The environmental engineering tasks then help reduce
total ownership costs in terms of decreasing early system failures, reducing system downtime, saving
repair/parts/logistic expenses, and even saving lives.

4.2.2.2 Preparing an Environmental Engineering Management Plan (EEMP), Task 401.

The EEMP is the basic management schedule used to integrate environmental effects considerations into the SEMP.
This integration helps ensure materiel will be prepared for all environmental conditions to which it will be subjected
during its life cycle. The EEMP identifies manpower, dollar estimates, timing and points of contact necessary to
complete the remaining tasks (402 through 406). As indicated on Figure 1-1; 4.1.2; and Annex B, paragraph F, there
may be times that the Program Manager has valid alternatives, such as modeling and simulation or other analytic
techniques, to testing actual materiel or working prototypes. These alternatives are scheduled and justified in the
EEMP. The EEMP is described in Part One, Annex A, Task 401.

4.2.2.3 Developing an Environmental Test and Evaluation Master Plan (ETEMP).

This plan is not a formal document, but is comprised of the products from three separate tasks (Tasks 402, 403, and
404). Early in the acquisition process, initial work on these tasks helps build materiel need and performance
requirements documents by identifying basic environments in which the materiel will operate, and fundamental issues
to be addressed during the remainder of the acquisition process. These three tasks contribute to the TEMP when they
are completed. See Figure 1-1. The ETEMP contains basic guidance/background information not to be confused with
detailed test planning documents explained in Task 405.

4.2.2.3.1 Defining a Life Cycle Environmental Profile (LCEP), Task 402.

The LCEP describes service-related events and environmental conditions that materiel will experience from its release
from manufacturing to the end of its useful life. The scope and structure are shown on Figures 1-4a & b that serve as
a generalized guide for developing LCEPs for acquisition programs. Tailor LCEPs to specific programs, treating each
line in the body of Figures 1-4a & b as a survey or questionnaire item to see if it applies to the specific program for
which the LCEP is being developed. It may be useful to develop a questionnaire based on this LCEP format, taking
care to add unique, system-specific environmental stressors that may not appear on Figures 1-4a & b. Fundamental
progress is required on this task early in the acquisition process to influence the CONOPS, SRD, ICD, CDD, CPD,
SEMP, and TEMP. The completed LCEP is needed later in the process to help system designers and evaluators build
the TEMP. Note that the LCEP does not specify design or test requirements. Rather, it serves as a tailored guide for
deriving materiel designs and test parameters through Tasks 403 and 404, based on performance requirements.

4.2.2.3.2 Developing Operational Environment Documentation (OED), Task 403.

The OED task entails producing two documents. One is a plan for obtaining data that will serve as the basis for design
and test criteria development. The other is a report that contains those plans and the resulting data. The plan, the
Operational Environment Documentation Plan (OEDP), provides for two types of data. First, it contains plans for
securing data that have been collected previously and are still valid for developing the materiel's design and test
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criteria. Second, it contains plans for collecting data not available currently, describing how to obtain those
environmental data under realistic operating or field conditions using actual or closely related systems/platforms. The
OEDP and the resulting data (existing and new data) form the Operational Environment Documentation Report
(OEDR).

4.2.2.3.3 Developing an Environmental Issues/Criteria List (EICL), Task 404.

The EICL is developed from the LCEP and OEDR. It contains a list of tailored issues and criterion, complete with
appropriate criterion levels for the materiel being acquired. Also, it includes rationale and assumptions for how
environmental effects issues and criteria were derived. This rationale aids designers, developers, and assessors as they
revise criteria when materiel deployment concepts and designs change.

4.2.2.4 Preparing a Detailed Environmental Test Plan (DETP), Task 405.

Developers, evaluators, assessors, and testers prepare detailed environmental test and evaluation plans in various
levels of detail (e.g., Independent Evaluation Plans through Detailed Test Plans), consulting with on-board EES as
necessary. These detailed plans serve as the primary means for calling out specific laboratory and field tests, test sites,
instrumentation, procedures, and criterion levels for environmental tests. The DETP may stand alone as an
environmental test planning document or may appear as a subset of a larger test plan. Quite often, the highest level
of detail in these plans appears in standard test procedures referenced in those plans. For environmental laboratory
tests, detailed methods are in Part Two of this standard.

4.2.2.5 Preparing an Environmental Test Report (ETR), Task 406.

Environmental test reports are produced at various points in the acquisition process. Specifications for conducting
development and operational tests, and formats for resulting reports are provided by development and operational test
agencies. This task pertains mainly to the results of materiel tests performed in environmental testing laboratories.
The ETR defines the test purpose, lists test issues/criteria, lists or describes test equipment/ facilities/instrumentation,
explains the test design/set-up, contains detailed test data/logs, provides failure analyses, and interprets test results.
The laboratory ETR is appropriate for design evaluation tests, operational worthiness tests, and qualification tests.
Data from these laboratory tests serve as early warnings of unanticipated deviations from performance requirements.
They support failure analyses and corrective actions related to the ability of materiel to withstand specific
environmental conditions. These laboratory test data do not serve as substitutes for development or operational tests
conducted in natural field/fleet environments.

4.3 Design and Test Engineers and Facility Operators.

4.3.1 Roles of Design Engineers.

Design engineers conduct engineering analyses that predict responses of materiel to the stresses of the environmental
life cycle. These analyses are used to prepare materiel designs that incorporate necessary resistances to environmental
stresses, to modify test criteria to account for factors that cannot be fully accounted for in laboratory testing, and to
interpret test results during failure analyses and redesign.

4.3.2 Roles of Test Engineers/Facility Operators.

Test engineers develop test implementation plans/instructions that are carried out by other engineers or facility
operators. Facility operators conduct tests according to direction established in system test planning and assessment
documents and specific instructions prepared by test engineers/scientists who base their procedures on the
environmental tailoring process. As a result of the tailoring process, laboratory testers will conduct only those tests
that are appropriate, using exposure levels that will be neither too high nor too low because they will have been
established according to the environments and levels that the materiel would be expected to see throughout its service
life. In the same manner, field/fleet testers will conduct tests in those natural environments in which the materiel is
expected to operate.

4.3.3 Guidance for Design and Test Engineers and Test Facility Operators.

4.3.3.1 Natural environment (field/fleet) testing.
Plan for and conduct natural environmental field/fleet tests, and incorporating the principles of environmental tailoring
information into established field/fleet procedures and facilities.

4.3.3.2 Laboratory Testing.
Plan for and conduct laboratory tests according to the tailoring information above and specific guidelines below in
Part One, plus specific guidelines in each Method of Part Two of this standard.
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