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FOREWORD

This test method 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. MIL-STD-810F is a significant revision of MIL-STD-810E. Much of the standard is rewritten
completely to provide clearer direction. The primary emphases are still the same -- 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. However, the "F" revision has been expanded significantly
up front to explain 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.

The most visible difference in the "F" revision is that the overall document is in two parts.

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. New appendices support the succinctly
presented text of Part One. Appendix A contains complete descriptions of environmental engineering tasks. These
tasks, along with management information in Appendix B and EES guidance in Appendix 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 5000.1). 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.

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 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.

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 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

SUPERSEDES PAGE PART ONE-II OF MIL-STD-810F.
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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 which have been demonstrated only in
laboratory environments (DoDI 5000.2).

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

Anderson, Andy — United Defense Merritt, Ron — US Navy, Naval Air Warfare Center

Bair, Jim — US Air Force, Wright-Patterson AFB Moriceau, Jacques — LRBA, France

Bell, Dwayne — US Air Force, Eglin AFB Moss, Ron — Ordnance Board, United Kingdom

Caruso, Hank — G’s and Degrees Sullivan, Jamie — US Army, Redstone Technical Test

Center

Connon, Skip — US Army, Aberdeen Test Center Tanner, Steve — US Navy, Naval Air Warfare Center

Egbert, Herb — US Army Developmental Test Walton, Scott — US Army, Aberdeen Test Center
Command

Galloway, Judy — US Army, Aberdeen Test Center Weaver, Earl — US Air Force, Wright-Patterson AFB

Henry, Connie — US Air Force, Wright-Patterson AFB ~ Williamson, Roger — US Army Test and Evaluation
Command

MacMartin, Dave — National Defence Headquarters,
Canada

Also, a special thank you to Herb Egbert, Chairman of the MIL-STD-810 revision committee for his leadership,
dedication, and perseverance in revising this document.

This standard is intended to be a "living document" that will be updated as new concepts, technologies, and
methodologies evolve. Address beneficial comments (recommended changes, additions, deletions) along with clear,
supporting rationale and any pertinent data that may improve this document to: ASC/ENOI, Bldg. 560, 2530 Loop
Road West, Wright-Patterson AFB OH 45433-7101. Use the Standardization Document Improvement Proposal
(DD Form 1426) appearing at the end of this document or send a letter detailing the paragraph/page number,
recommended wording, and reason/rationale for the recommendation.

Address technical questions to the following offices:

Aecronautical Systems Center, ATTN: ASC/ENFS, 2530 Loop Road West, Wright-Patterson AFB OH 45433-7101;
Commercial Tel: (937) 255-8357 or 904-5863; DSN 785-8357 or 674-5863; Fax: (937) 476-4546 or 255-2363.

Naval Air Warfare Center, Weapons Division, ATTN: Code 476400D, China Lake CA 93555-6100; Commercial
Tel: (619) 939-4667; DSN 437-4667; Fax: (619) 939-1065.

US Army Developmental Test Command, 314 Longs Corner Road, ATTN: CSTE-DTC-TT-M, Aberdeen Proving
Ground MD 21005-5055; Commercial Tel: (410) 278-1476; DSN 298-1476; Fax: (410) 278-4243/1475.

Comments on this document may be submitted to the Preparing Activity’s Website at:
http://public.ascen.wpafb.af.mil/engstds/engstds.asp or e-mail Engineering.Standards@wpafb.af.mil.
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PART ONE -- ENVIRONMENTAL ENGINEERING PROGRAM GUIDELINES

1. SCOPE.

1.1 Purpose.

a.

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.

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 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:

(1) Materiel acquisition program managers among whose responsibilities is ensuring materiel will
function as required in intended operational environments. (See paragraph 4.1 below.)

(2) Environmental engineering specialists (EES) who assist combat 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 paragraph 4.2 below.)

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

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
nondevelopment item (NDI) procurements, procurements, or modifications of Allied systems or equipment, and
cooperative development opportunities with one or more Allied nations to meet user and interoperability needs
(DoDD 5000.1).

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 at 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, to
regard the environmental stress data, test criteria, and procedures in the method as unalterable.

Guidance and test methods of this standard are intended to:

(1) Define environmental stress sequences, durations, and levels of materiel life cycles.

(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.
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(5) Demonstrate compliance with contractual requirements.
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FIGURE 1-2. Roles of acquisition personnel in environmental design/test tailoring process.

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:

Electromagnetic interference (EMI).

ISHE

Lightning and magnetic effects.

Nuclear, biological, chemical weapons or their effects.

/o

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.

Faw oo

Environmental stress screening (ESS) methods and procedures.
Reliability testing.

—

—.

Safety testing.
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2. APPLICABLE DOCUMENTS
2.1 General.

The documents listed in this paragraph are referenced in Part TWO of this standard. There are other documents
cited in Part TWO of this standard that are 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 should consider
all specified requirements documents and tasks cited in paragraph 4 of this standard.

2.2 Government documents

2.2.1 Specifications, standards, and handbooks.

The following specifications, standards, and handbooks forms a part of this document to the extent specified herein.
When applying a portion of this standard that contains one of these references, cite the particular edition of the
document that is listed in the current Department of Defense Index of Specifications and Standards (DoDISS), or in
the DoDISS that was in effect at the time of solicitation. Unless otherwise specified, the issues of these documents
are those listed in the issue of the DoDISS and supplement thereto, cited in the solicitation (see paragraph 6.2).

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

STANDARDS

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

MIL-STD-882  Standard Practice for System Safety

HANDBOOKS
MIL-HDBK-310 Global Climatic Data for Developing Military Products

(Copies of the above documents are available from the Document Automation and Production Service, Building
4/D, 700 Robbins Avenue, Philadelphia PA 19111-5094; http://astimage.daps.dla.mil/online/new/.)

2.2.2 Other government documents.

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

DIRECTIVES, INSTRUCTIONS, AND MANUALS

DoDD 5000.1 The Defense Acquisition System

DoDI 5000.2 Operation of the Defense Acquisition System

DoD 5000.2-R Mandatory Procedures for Major Defense Acquisition Programs (MDAPS) and Major
Automated Information System (MAIS) Acquisition Programs

(Copies of the above documents may be downloaded from www.deskbook.osd.mil.)

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

(Copies of the above document are available from the U.S. Army Publications Distribution Center, 1655 Woodson
Rd., St. Louis MO 63114-6181; telephone [314] 263-7305.)
2.3 Non-government documents.

The following documents form a part of this document to the extent specified herein. Unless otherwise specified,
the issues of the documents that are DoD adopted are those listed in the issue of the DoDISS cited in the
solicitation. Unless otherwise specified, the issues of documents not listed in the DoDISS are the issues of the
documents cited in the solicitation (see 6.2).
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STANAG 2895 Extreme Climatic Conditions and Derived Conditions for Use in Defining Design Test
Criteria for NATO Forces Materiel

STANAG 4242 Vibration Tests for Munitions Carried in Tracked Vehicles

STANAG 4370 Environmental Testing

QSTAG 360 Climatic Environmental Conditions Affecting the Design of Military Materiel

AECTP 100 Allied Environmental Conditions and Test Publication (AECTP) 100, Environmental
Guidelines for Defence Materiel (under STANAG 4370)

AECTP 200 Allied Environmental Conditions and Test Publication (AECTP) 200, Environmental
Conditions (under STANAG 4370)

AECTP 300 Allied Environmental Conditions and Test Publication (AECTP) 300, Climatic
Environmental Tests (under STANAG 4370)

AECTP 400 Allied Environmental Conditions and Test Publication (AECTP) 400, Mechanical

Environmental Tests (under STANAG 4370)

(Copies of the above documents are available from the Document Automation and Production Service, Building
4/D, 700 Robbins Avenue, Philadelphia PA 19111-5094; http://astimage.daps.dla.mil/online/new/.)

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

INTERNATIONAL ORGANIZATION FOR STANDARDIZATION (ISO) STANDARDS

ISO 10012-1 Quality Assurance Requirements for Measuring Equipment - Part I: Meteorological
Confirmation System for Measuring Equipment First Edition

(Copies of the above documents are available from American National Standards Institute (ANSI), 25 West 43rd
Street, 4th F1, New York NY 10036-7406 ; telephone [212] 642-4900; www.ansi.org.)

2.4 Order of precedence.

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 vibration, etc., is in Part One Appendix D.

a. 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.

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

d. Climatic categories. Specific types of world climates which materiel is designed to withstand during
operation, storage, and transit. See Part One, Appendix C, table C-I and figure C-1.

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

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

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

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

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

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

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

1. 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 paragraph 4.2.)

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

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

0. Equipment. For purposes of this standard, 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.

p.- 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.)

q.- Hermetic seal. A permanent, air-tight seal.

r. 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.

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

t. 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.

u. 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.
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V.

aa.

bb.

CC.

dd.

ccC.

ff.

gge.

hh.

il.

i

kk.

11.

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.

Materiel. A commodity or set of commodities. A generic class of hardware designed to perform a
specific function.

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 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.

Platform environment. The environmental conditions materiel experiences as a result of being attached
to 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.

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

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

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

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.)

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.

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

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.
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mm. Virtual proving ground. A developing suite of tools, techniques, and procedures by which the tester
will verify, validate, test, and evaluate systems, simulators, and models by stimulating them with
complex synthetic environments. These simulation-based tests should supplement and be validated by
live testing.

3.2 Acronyms.

Acronyms used in this document are defined below.

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

DETP Detailed Environmental Test Plan

DoD Department of Defense

DoDD Department of Defense Directive

DoDISS Department of Defense Index of Specifications and Standards
EEMP Environmental Engineering Management Plan

EES Environmental Engineering Specialists

EICL Environmental Issues/Criteria List

EMI Electromagnetic Interference

ESS Environmental Stress Screening

ETEMP Environmental Test and Evaluation Master Plan

ETR Environmental Test Report

IPT Integrated Product Team

ISO International Organization for Standardization

LCEP Life Cycle Environmental Profile

MAIS Major Automated Information System

MDAP Mandatory Procedures for Major Defense Acquisition Program
MIL-HDBK Military Handbook

MIL-STD Military Standard

MNS Mission Need Statement

NATO North Atlantic Treaty Organization

NCSL National Conference of Standards Laboratories

NDI Non-development Item

OED Operational Environment Documentation

OEDP Operational Environment Documentation Plan

OEDR Operational Environment Documentation Report
ORD Operational Requirements Document

QSTAG Quadripartite Standardization Agreements (American, British, Canadian, and Australian)
SAMP Systems Acquisition Management Plan

STANAG Standardization Agreements (NATO)

TEMP Test and Evaluation Master Plan
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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 5000.1).
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. (DoD 5000.2-R). The environmental tailoring
process shown on figure 4-1 and the generalized life cycle environmental profile in figures 4-2a 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 and that total ownership costs
are reduced.

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, Appendix A, Task 401, and
Appendix B, paragraph F.)

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. Appendix B provides detailed direction for
program managers.
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NATURAL DESIGN
ENVIRONMENTS REQUIREMENTS
CHARACTERISTICS
TAILOR DESIGN
IDENTIFY THE NATURAL REQUIREMENTS TO
ENVIRONMENT PLATFORM PLATFORM ENVIRONMENT
CHARACTERISTICS FOR ENVIRONMENTS CHARACTERISTICS WHICH
REGIONS IN WHICH ITEM WILL AFFECT ITEM,
IS TO BE DEPLOYED DEFINE PLATFORM ITEM EFFECTIVENESS AND
ITEM ENVIRONMENTS INTEGRITY
REQUIREMENTS BASED ON
A) NATURAL ENVIRONMENT i,
DOCUMENTS FORCING FUNCTIONS
ITEM PLATFORM TRANSFORMED BY PLATFORM TEST PROCEDURES
CHARACTERISTICS DYNAMICS

B) FORCING FUNCTIONS TAILOR TEST METHODS
IDENTIFY CHARACTERISTICS| | INDUCED BY PLATFORM AND PROCEDURES TO

ITSELF PLATFORM ENVIRONMENTS
OF PLATFORMS ON WHICH AND DESIGN REQUIREMENTS
ITEM IS TO BE CARRIED
OR OPERATED (FIGURE 4-2)

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. IN THIS 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 4-1. Environmental test program tailoring process.

4.1.2.1 Mission Need Statement (MNS).

The MNS identifies environments that may constrain the operation or survivability of materiel, including natural,
induced (e.g., temperature and vibration during transportation), and special operational threat environments (e.g.,
electronic emissions during battle) in which the mission is to be accomplished. The MNS defines the desired levels
of mission capability in these environments. An EES can assist the program manager in formulating this
environmental effects input to the MNS.

4.1.2.2 Operational Requirements Document (ORD).

The ORD identifies materiel performance parameters that will meet the need described in the MNS. In identifying
required capabilities and critical system characteristics, the ORD describes mission, storage, handling, and transport
scenarios that the materiel will experience throughout its service life as shown on figure 4-2. 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 ORD, 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 Appendix A, supports development of
the ORD.
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4.1.2.3 Systems Acquisition Master Plan (SAMP).

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

4.1.2.4 Test and Evaluation Master Plan (TEMP).

The TEMP includes plans for testing in natural (field/fleet) environments, simulated (laboratory) environments and
virtual proving ground (synthetic) environments. 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. Appendix 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 in TEMP the system description. (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 Appendix 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, Appendix A. EES should be involved early in the acquisition process, serving
as 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.
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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 Appendix A.

b. As indicated in paragraph 4.1 above, the primary benefits of performing these tasks come from the
technical information and structure they provide for the MNS, ORD, SAMP, 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, 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 SAMP.
This integration helps to 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, paragraph 4.1.2 and
Appendix 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, Appendix 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 figure 4-2 that serves
as a generalized guide for developing LCEPs for acquisition programs. Tailor LCEPs to specific programs, treating
each line in the body of figure 4-2 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 in figure 4-2. Fundamental progress
is required on this task early in the acquisition process to influence the MNS and the ORD. The completed LCEP is
needed later in the process to help system designers and evaluators build the TEMP. It is important to 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 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.
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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 criteria, 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, 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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5. GENERAL LABORATORY TEST METHOD GUIDELINES.

NOTE: Safety is an inherent concern in all test programs. Specific concerns are addressed in appropriate Test
Methods. Guidelines to establish a materiel safety program are contained in MIL-STD-882.

5.1 Standard ambient test conditions.

When the term, "standard ambient" is specified in the Methods of this standard, use the values shown below. If the
term is not used and no specific values are called for in the Test Method or the materiel specification, conduct item
tests (e.g.; pre-, during, and post-test) at standard ambient conditions.

Temperature: 25°C £ 10°C (77°F + 18°F)
Relative humidity: 20 to 80%
Atmospheric pressure: Site pressure

NOTE: Every effort has been made to use metric units throughout this document. The initial figures are followed
by U.S. units in parentheses, but these conversions are not usually repeated throughout this document.

5.2 Tolerances for test conditions.

Unless otherwise specified, adhere to the test condition tolerances shown below for the following parameters. Any
tolerance shown as £X following a specified value is intended to mean the specified value is what is intended but,
because of instrumentation or measurement inaccuracies, a slight deviation is acceptable but not outside of the
tolerance.

a. Test section air temperature. Surround the test item totally by an envelope of air (except at necessary
support points), considering boundary effects. Keep the air temperature uniform in the immediate
vicinity of the item. To ensure that the test item is bathed in the required air temperature, place
verification sensors at representative points around the entire item and as close to the test item as
possible but not so the airstream temperature is affected by the test item temperature. Keep these
temperatures within +2°C (3.6°F) of the required test temperature. Ensure the air temperature gradient
across the item does not exceed 1°C (2°F) per meter or a maximum of 2.2°C (4°F) total (test item
nonoperating). Wider temperature tolerances are acceptable in situations such as:

(1) For large items with a volume greater than 5 m’, the temperature tolerance can be £3°C. Justify any
larger tolerance and obtain approval for its use from the procuring activity.

(2) For required temperatures greater than 100°C, the temperature tolerance can be £5°C. Specify the
actual tolerance achieved.

b. Pressure. £5 percent of the value or £200 Pa, whichever is greater.
c. Humidity. Keep relative humidity at the chamber control sensor to +5 percent RH of the specified value.
d. Vibration amplitude.

Sinusoidal Peak +10 percent
Random See Method 514.5.

e. Vibration frequency. Measure vibration frequency of 25 Hz and above to an accuracy of £2 percent.
Below 25 Hz, use +1/2 Hz.

f.  Acceleration. See the tolerances specified in the test methods.

g. Time. Control time (e.g., test durations and data gathering intervals) within 5 minutes for total test
durations greater than 8 hours, and within 1 percent of the specified value for durations or intervals of
8 hours or less, unless the nature of the test requires greater accuracy.
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h. Air velocity. Maintain within 10 percent of specified value.

i.  Water purity. See paragraph 5.16.

5.3 Test instrumentation

5.3.1 Suitability for environment.

Ensure the sensors and instrumentation to be used for recording environmental conditions and responses are suitable
for the intended environments. (For example, accelerometers used in a combined high temperature/vibration test
could give erroneous readings if not designed for high-temperature use.)

5.3.2 Calibration.

Prior to and following each test, verify the accuracy of instruments and test equipment used to control or monitor
the test parameters. Calibration intervals must meet the guidelines of ANSI NCSL Z540-1 or ISO 10012-1 to the
satisfaction of the procuring activity. All instruments and test equipment used in conducting the tests in this
document should:

a.  Be calibrated to laboratory standards, traceable to the National Standards via primary standards.

b.  Have an accuracy at least equal to 1/3 the tolerance of the variable to be measured. In the event of
conflict between this accuracy and guidelines for accuracy in any one of the Test Methods of this
standard, the latter governs.

5.4 Stabilizing test temperature.

Temperature stabilization is generally important to ensure reproducible test conditions. Stabilizing test item
elements critical for operational requirement (i.e.; components, subassemblies, etc.) normally is more important than
stabilizing temperatures of structural members. The following information is based on this intent.

5.4.1 Test item operating.

Unless otherwise specified, operating temperature stabilization is attained when the temperature of the functioning
part(s) of the test item considered to have the longest thermal lag is changing at a rate of no more than 2.0°C (3.6°F)
per hour.

5.4.2 Test item non-operating.

Unless otherwise specified, non-operating temperature stabilization is attained when the temperature of the
functional part(s) of the test item considered to have the longest thermal lag reaches a temperature that is within the
temperature tolerance of the air surrounding the test item. Structural or passive members are not normally
considered for stabilization purposes. When adjusting temperatures, the temperature of the chamber air may be
adjusted beyond the test condition limits to reduce stabilization time, provided the extended temperature does not
induce a response temperature beyond the test item's temperature limits.

5.5 Test sequence.

Base the specific sequence on the item, its intended situation-dependent use, available program assets, and
anticipated synergetic effects of the individual test environments. In defining a life cycle sequence of exposures,
consider recurring exposure(s) that might reasonably occur during service use. In most cases there is no single
defined sequence. See Appendix C of Part One for additional information.

a.  Use the anticipated life-cycle sequence of events as a general sequence guide. However, experience has
shown definite advantages to performing certain tests immediately before, in combination with, or
immediately following other tests. Where these advantages have been identified in the information in
the Test Methods, follow the test sequence. Use other sequences and combinations consistent with good
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tailoring practices with the permission of the acquisition agency. With the exception of information
provided in the individual methods, do not alter test sequences to ease the effects of the tests.

Relate cumulative effects on performance and durability of a materiel item to a test sequence that
stresses materiel in the proper order according to its mission profile (see Part One, figure 4-2 as an
example). Developing such a test sequence requires communication among the test sponsor, the tester,
the evaluator, and the end user early and often to ensure a trackable, reliable, and realistic test effort.

5.6 Test Level Derivation.

Derive specific test levels, ranges, rates, and durations from data that occur on identical or appropriately similar
materiel that is situated on platforms under similar natural environmental conditions (see Appendix A, Task 403,
paragraph 403.2.1). When data from actual situations are not available or cannot be obtained nor estimated easily,
tailor the test characteristics using the information found in specific methods.

5.7 Pretest Information for Facility Operators.

Provide the following (in addition to any information required in the individual test methods):

a.
b.

e

=

5o®

—

Test facilities and instrumentation.

Required test procedure(s).

Critical components, if applicable.

Test duration.

Test item configuration.

Test level, duration, and method of stress application.

Location of instrumentation/sensors, e.g., thermocouples, transducers.

Test item installation details (including mounting provisions, orientation, interconnections, etc.).

Cooling provisions, if appropriate.

5.8 Test Setup.

5.8.1 Installing the test item in test facility.

Unless otherwise specified, install the test item in the test facility in a manner that will simulate service use to the
maximum extent practical, with test connections made and instrumentation attached as necessary.

a.

d.

To test the effectiveness of protective devices, ensure plugs, covers, and inspection plates used in
servicing are in whatever position is appropriate for the test and in their normal (protected or
unprotected) mode during operation.

Make electrical and mechanical connections normally used in service, but not required for the test being
performed (e.g., tests of items not running) with dummy connectors installed (connected and protected
as in field/fleet use) so that all portions of the test item will receive a realistic test.

If the item to be tested consists of several separate units, these units may be tested separately, provided
the functional aspects are maintained as defined in the requirement’s document. If units are being tested
together and the mechanical, electrical, and RF interfaces permit, position units at least 15 cm (6 inches)
from each other or from the test chamber surfaces to allow for realistic air circulation.

Protect test items from unrelated environmental contaminants.

5.8.2 Test item operation.

Operate the test item in the most representative operating modes (from performance and thermal standpoints) using
duty cycles and durations that represent service use.
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5.9 Pretest Baseline Data.

Before environmental exposure, operate the test item under standard ambient conditions (see paragraph 5.1) to
ensure the test item is operating properly and to obtain baseline performance data. Include the following
information in the pretest documentation:

a.

Background data of each item:

(1) Item nomenclature, model, serial number, manufacturer, etc.
(2) General appearance/condition.

(3) Specific physical anomalies.

(4) Environmental test history of the specific item.

Collect pretest data on the functional parameters that will be monitored during and after each
environmental test. Use functional parameters and operational limits specified in the materiel
specification or requirements document. If such specifications are not provided, establish and apply
appropriate parameters/limits for the pretest, the main test, and the post test.

5.10 Information During Test (for inclusion in the Test Report).

a.

b.

C.

Performance check. Monitoring and recording of test items’ critical performance parameters is required
before and after all tests. Monitoring of performance parameters is not required during non-operational
tests such as storage and transportation. Monitoring of performance parameters during operational tests
is strongly suggested. @ Where cost concerns preclude monitoring during an operational test,
consideration should be given to the consequences of undetected, intermittent failures.

Test facility. Maintain a record of environmental conditions applied to the test item.

Test item response. Maintain a record of test item response to applied environmental forcing functions.

5.11 Interrupted Tests.

For the purpose of standardization and valid testing, and unless otherwise specified in the individual methods, apply
the following procedures when a test is interrupted. Explain test interruptions in the test report, and any deviation
from the following information.

5.11.1 In-tolerance interruptions.

Interruption periods during which the prescribed test conditions remain in tolerance (e.g., power interruptions that
do not affect chamber temperature) do not constitute a test interruption. Therefore, do not modify the test duration
if exposure to proper test levels was maintained during the ancillary interruption.

5.11.2 QOut-of-tolerance interruptions for methods 503, 506, 510, 511, 514, 515, 516, 517, 519, 522, and 523.
A logic diagram for these methods is on figure 5-1.

a.

Undertest. If test condition tolerances fall below the minimum tolerance value (i.e., environmental stress
less severe than specified) resulting in an undertest condition, the test may be resumed (after
reestablishing prescribed conditions, except as noted in the individual methods) from the point at which
the test condition fell below the lower tolerance level. Extend the test to achieve the prescribed test
cycle duration.

Overtest. If an overtest condition occurs, the preferable course of action is to stop the test and start over
with a new test item. But, as shown on figure 5-1, if there is no damage to the test item, continue the
test, realizing that if the item fails the test from this point on or fails subsequent tests, you have a "NO
TEST" unless it can be shown that the overtest condition had no effect on the test item. Overtest
conditions can damage the test item and cause subsequent failures that may not have occurred otherwise,
thus failing a test item because of an invalid test. However, if damage resulting directly from an overtest
occurs to a test item component that has absolutely no impact on the data being collected, and it is
known that such damage is the only damage caused by the overtest (e.g., rubber feet on bottom of a test
item melted by high temperature where those feet have no impact on the performance of the test item),
the test item can be repaired and the test resumed and extended as in the undertest condition.
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Coordinate with the customer before repairing and continuing to test an item after it has been overtested.
This coordination is aimed at preventing customer objections if the test item fails during the remainder of
the test program (claims that the test was invalid past the point of the overtest because the overtest
caused undiscovered damage to a critical component).

5.11.3 OQut-of-tolerance interruptions for methods 500, 501, 502, 504, 505, 507, 508, 509, 512, 513, 518, 520,
and 521.

Each of these methods contains information for handling out-of-tolerance test of interruptions. Analyze any such
interruption carefully. If the decision is made to continue testing from the point of interruption, to restart the last
successfully completed test cycle, or to restart the entire test with the same test item, and a failure occurs, it is
essential to determine the effects of having interrupted or extended the test.

5.12 Combined Tests.

Combinations of tests may represent the effects of the environment more realistically than a series of single tests.
Combined environment testing is encouraged when these conditions may be expected in operational environments.

5.13 Post-test Data.

After completing each environmental test, examine the test item in accordance with the materiel specifications.
Operate the test item when appropriate for obtaining post-test data. Compare the results with the pretest data
obtained in accordance with paragraphs 5.8 and 5.10. Include the following information in the post-test record and
report:

a. Test item identification (manufacturer, model/serial number, etc.).
b. Test equipment identification, including accessories.

c. The actual test sequence (program) used.

d. Deviation from the planned test program (including explanation).

e. Performance data collected on the same parameters at the same operational levels as those of the pretest
(including visual examination results and photographs, if applicable).

Test item identification (manufacturer, model/serial number, etc.).

Room ambient test conditions recorded periodically during test period.

5 o

Other data specified in individual methods or requirements document(s).

Initial failure analyses, if applicable.

—

j- A signature and date block for the test engineer/technician to certify the test data.
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FIGURE 5-1. Interrupted test cycle logic, Methods 503, 506, 510, 511,
514, 515, 516, 517, 519, 522 and 523.
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degradation. Other minimum intervals may be set to capture transient events that may occur at any time
during the test.

6. NOTES.

(This paragraph contains information of a general or explanatory nature that may be helpful.)

6.1 Intended use.

This standard is intended to organize and standardize the approach within the materiel acquisition process for
considering how environmental stresses affect materiel design, test, and evaluation. It emphasizes tailoring materiel
to withstand the stresses it is intended to experience during its life cycle, and testing such materiel accordingly. The
intended result is to eliminate over- and under-designed/tested materiel with respect to environmental stresses, to
ensure environmental considerations are addressed systematically, to ensure test plans are tailored realistically as
well as thoroughly, to ensure test execution adheres to tailored test plans, and to ensure test reports are complete and
meaningful.

6.2 Issue of DoDISS.

When this standard is used in acquisition, the applicable issue of the DoDISS must be cited in the solicitation (see
paragraphs 2.2.1 and 2.3).

6.3 Subject term (key word) listing. (Also see Subject Index, page Index-1.)

Acceleration

Acidic Atmosphere
Acoustic Noise

Climatic Environment
Dust

Environmental Life Cycle
Environmental Test Procedures
Environmental Test Report
Explosive Atmosphere
Fluid Contamination
Fungus

Gunfire Vibration
Humidity

Immersion

Induced Environment
Low Pressure (Altitude)
Natural Environment
Rain

Salt Fog

Sand

Shock

Solar Radiation
Temperature
Temperature Shock
Vibration

6.4 International Standardization Agreement.

Certain provisions of this standard are the subject of international standardization agreements
STANAG’s 2895, 4242, and 4370. When proposed amendments, revisions, or cancellation of this standard will
modify the international agreement concerned, the Preparing Activity will take appropriate action through
international standardization channels, including departmental standardization offices, to change the agreement or
make other appropriate accommodations.
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6.5 Changes from previous issue.

This document is a complete rewrite of MIL-STD-810E. Due to the extensive modifications, asterisks or vertical
lines are not used to identify changes from the previous issue. Changes to MIL-STD-810F will be published in
Change Notices.

Custodians: Preparing activity:
Army — TE Air Force — 11
Navy — AS (Project ENVR-0050)

Air Force — 11
Review activities:
Army — AR, AT, AV, CE, CR, GL, HD, MI, MT, SM
Navy — CH, EC, MC, OS, SH, YD
Air Force — 13, 19

International interest (See paragraph 6.4.)
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TASK 401

ENVIRONMENTAL ENGINEERING MANAGEMENT PLAN (EEMP)

401.1 Purpose. The EEMP is basically an administrative document prepared by the program manager's staff or
contract personnel responsible to the program manager. It provides a schedule for integrating Tasks 402 through
406 into the Systems Acquisition Master Plan (SAMP). By so doing, the EEMP lays out a viable and cost effective
environmental effects program to help ensure that materiel will be designed and tested for all pertinent
environmental conditions to which it will be subjected during its life cycle. The EEMP also outlines critical
environmental engineering technical and communications interfaces between the materiel developer and the
procuring agency.

401.2 Task description. As a minimum, perform the following subtasks and include subtask products in the EEMP:

a.

Identify Government agencies and contracts that will include EES personnel to assist in organizing and
executing environmental engineering tasks. Include list in EEMP.

Include in the EEMP the environmental engineering tasks listed below. Note that Tasks 402, 403, and
404 comprise the Environmental Test and Evaluation Master Plan (ETEMP) which provides
fundamental input to the MNS and ORD and detailed input to the TEMP (see Part One, figure 1-1 and
paragraph 4.1.2.4).

(1) Task 402 - Life Cycle Environmental Profile (LCEP)

(2) Task 403 - Operational Environment Documentation (OED)
(3) Task 404 - Environmental Issues/Criteria List (EICL)

(4) Task 405 - Detailed Environmental Test Plans (DETP)

(5) Task 406 - Environmental Test Report (ETR)

(6) Other program-specific tasks as appropriate

Provide risk assessments for any tasks that are eliminated or curtailed, and for alternatives to testing
actual hardware or prototypes. For example, if an analytical procedure, acceptance by similarity to
another system, coupon samples, or simulations are used in licu of testing actual systems or prototypes,
explain the cost savings, other benefits, and risks to system effectiveness/safety. Because the EEMP is a
living document, it may be changed at any time to accommodate such alternatives.

Develop schedules, milestones, and personnel requirements needed to accomplish these tasks.

Identify lines of communication among the specific developer and acquisition agency organizational
elements responsible for environmental engineering.

Develop methods/schedules for monitoring, assessing, reporting government and contractor progress on
tasks; updating task products (e.g., profiles and plans), and for implementing corrective actions for
problems in developing and executing the EEMP, and include them in EEMP.

401.3 Details to be provided by the acquisition agency.

a.

Complete description of the materiel to be developed and the scenarios associated with its intended
service application(s).

Schedule and procedures for EEMP submittal.
Identification as a contract task or submittal.

Special conditions or restrictions.
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APPENDIX B
DETAILED PROGRAM MANAGEMENT GUIDANCE

A. General. Materiel must perform adequately under all environmental conditions associated with its service life;
withstand those conditions in transit and storage, and maintain the desired level of reliability after environmentally
harsh operation, storage, and transit. In order for this to happen, the effects that environmental conditions have on
materiel effectiveness and safety must be determined, considered, analyzed, and integrated into all aspects of the
acquisition process as indicated in Part One, figures 4-1 and 4-2. The guidance provided here and throughout this
entire standard applies to the effects of environments on systems rather than the effects of systems on environmental
quality. Therefore, the thrust of this standard should not be confused with Environmental Impact programs that
focus on how to preserve and protect flora and fauna from service personnel, their materiel, and their activities.
Conversely, this standard pertains to the effects that environments have on materiel system effectiveness.

B. Environments of intended use.

1. Several sections of the DoD 5000-series on Defense Acquisition address environmental considerations,
stressing that a system will be demonstrated in its intended environment (DoDI 5000.2). Unlike other
technical areas (e.g., reliability, electromagnetic environmental effects, human factors, and environmental
quality), no single section of that series is devoted to addressing natural or induced environmental factors.
Therefore, this Part One of MIL-STD-810F provides basic program procedures for integrating
environmental factors into the materiel acquisition process. This integration is accomplished through input
to acquisition planning documents from the Mission Need Statement through the Test and Evaluation
Master Plan to detailed test and evaluation plans and reports.

2. Environmental factors, working separately and in various combinations, are known to affect operation,
transit, and storage of materiel. The DoD 5000-series documents point out that these factors include
climate (temperature, humidity, solar radiation, rain, snow, icing phenomena, wind, blowing sand, dust and
snow, ozone, freeze-thaw occurrences, fog, cloud ceiling height, and visibility); weather-related
atmospheric obscurants (rain, snow, fog, cloud cover); terrain elements (slope, soil, and vegetation);
induced elements (shock and vibration); and field/fleet conditions (obscurants, debris, emissions).
Environmental Engineering Specialists (EES) are trained to assist acquisition personnel throughout the
acquisition cycle to integrate these environmental concerns into requirements, design, test and evaluation
documents, and procedures. See Appendix A of this document.

C. Balancing cost, schedule, and performance considerations. One of the basic policies governing defense
acquisition covers the need to translate operational needs into stable, affordable programs. The key to this is using a
concurrent systems engineering approach to help ensure reliable performance in all operational environments, when
required. This entails designing a product to perform its assigned mission over time in intended operational
environments and, at the same time, designing the system to survive non-operational environments (e.g., storage).

D. Trade-off considerations. Evaluate the need to operate in extreme environments against other factors such as
cost, technical feasibility, tactics, doctrine, and materiel platforms. Higher costs, logistical problems, and
operational difficulties associated with these environmentally rigorous areas could lead to selecting one of the
following:

1. Special materiel capable of operation in extreme environmental areas.

2. Special materiel solely for extreme environments.

3. Modification kits that adapt new standard materiel or previously type-classified materiel to such use.
4

Special design values that are more extreme than normal tailoring would suggest for materiel whose failure
to operate would be life-threatening.

5. Special design for materiel that would be useless or dangerous after one-time exposure.

E. Testing materiel for environmental effects. Developmental and evaluation plans must consider environmental
effects outlined in the life cycle environmental profile. Both chamber tests and field/fleet tests serve useful
purposes.
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Apply them at appropriate times during the acquisition cycle. Except for reasons of safety, chamber tests cannot be
substituted for field/fleet development tests because unknown synergistic/antagonistic effects from combined/
induced environments cannot be built into chamber/laboratory test methods. An example where chamber testing
may be substituted for field/fleet testing is ammunition conditioning prior to test firing. Following are some
guidelines for laboratory testing, natural field/fleet development testing and operational testing.

1. Laboratory testing. Conduct laboratory tests early in the development stage to screen materiel for
environmentally caused problems that may degrade materials, performance, or reliability. Conduct
laboratory tests according to the general tailoring guidance in Part One and the specific testing guidelines
in Part Two of this standard.

2. Natural field/fleet development testing. Conduct natural environmental field/fleet development tests to
determine the true effects of the real environment. This will allow system assessment of
synergistic/antagonistic effects of natural environmental factors combined with human factors and induced
factors such as shock/vibration, smoke/obscurants and electromagnetic interference. Use established
natural climatic test centers and standard test procedures to obtain data that may be compared to
previous/following test data and to develop data bases that may be used for simulations.

3. Operational testing. Conduct operational testing in natural environments that are as realistic as possible.
When operational testing cannot subject materiel to the desired ranges of environmental stresses and
deterioration that may be encountered during actual operation, storage, and transit, development test
environmental effects data may be substituted for operational test environmental effects data.

F. Analytic alternatives to testing actual hardware. In some instances, there may be analytic alternatives to testing
actual systems or hardware prototypes in laboratories or in field/fleet environments. An EES can help to establish
an engineering basis for selecting and implementing such alternatives. When alternatives to testing actual hardware
or prototypes are chosen, Task 401, Environmental Engineering Master Plan, must contain the rationale for their
selection including an explanation of the cost savings, other benefits and risks to system effectiveness/safety. (See
Part One, paragraph 4.1.2.b; Appendix A, Task 401; and Appendix B, paragraph F.) Analytic alternatives include,
but are not necessarily limited to the following.

1. Modeling and simulation. Modeling and simulation (M&S) is useful in representing conceptual systems
that do not exist, nascent technologies, and extant systems that cannot be subjected to actual environments
because of safety requirements or the limitations of resources and facilities (DoDI 5000.2). Modeling and
simulation techniques should be used only to the extent that their predictive validities have been verified.
They are not intended to be substitutes for tests in natural field/fleet environments. Simulation can reduce
high costs involved in producing and testing hardware prototypes. Although artificial intelligence and
software simulations may be integral parts of models, neither these types of data nor data from laboratory
tests should be used to validate models. The most sound criteria for developing and validating models and
simulations come from real world, field/fleet data or knowledge bases. To that end, all fields of science and
engineering can help to save costs through simulation by developing or contributing to lessons learned data
bases or knowledge bases that cover the entire domain of environmental effects (DoDD 5000.1). (See
Appendix C, paragraph B, below.)

2. Testing coupon samples. In some instances, particularly in laboratory tests and natural field/fleet
exposure/surveillance tests, there may be significant savings by using coupon samples instead of entire
systems when specific materials are the central acquisition issue.

3. Acceptance by similarity. In cases where materiel considered for testing is nearly identical to materiel
already tested, and there is no reason to believe that the differences between them would pose an
environmentally induced problem, the program manager may consider accepting the materiel by virtue of
its similarity to the similar materiel already accepted.

G. Type classification process. Environmental considerations influence the type classification process. For
materiel that is designated by the combat developer to be critical to combat success, type classification or fielding
may be barred if environmental testing reveals that environmental effects were not considered adequately and
incorporated in the design of the system. Additionally, successful system performance and reliability in natural
environments are listed as critical issues in Milestone III (production) decisions.
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feet) will be only slightly warmer than that observed in an instrument shelter at about twice that height.! In
winter, such temperatures are likely to be in the same range as for the Basic Climatic Category. If materiel
is designed only for the hot climate, seek a specially tailored low outdoor ambient air temperature design
value. Small portions of this area are sometimes subject to very high absolute humidity. However, in these
hot-wet areas, the highest outdoor ambient air temperatures and highest dew points do not occur at the
same time.

2. Basic Climatic Category. This includes the most densely populated and heavily industrialized parts of the
world as well as the humid tropics. The entire range of basic design conditions does not necessarily occur
in any one place. Each single condition (high temperature, low temperature, high humidity) occurs in a
wide area. When taken together, the design values should be valid for materiel used throughout the area.

a. Humid tropic zone. Humid tropic areas are included in the Basic Climatic Category rather than being
considered an extreme category because humid tropic temperatures are moderate and their humidity
levels are equaled at times in some of the other mid-latitude areas. The features of the humid tropics
most important for materiel system design are moderately high temperatures and high rainfall
throughout the year that spawn persistent high humidity and high flora and fauna diversity. These
combined environmental conditions greatly increase insect and microbiological damage and promote
corrosion more so than any other region of the world. This is important for DoD’s Corrosion
Prevention and Control Program (DoD 5000.2-R).

b. Intermediate zone. These are mid-latitude areas that do not combine higher temperatures with higher
humidities throughout the year, and at the same time are not climatically extreme enough to meet the
conditions for Hot nor Cold Climatic Categories. This zone includes the daily cycles shown in table
C-I, plus a condition known as "cold-wet" which can occur within the mild cold daily cycle at or near
the freezing point (2 to -4°C (35 to 25°F)) with relative humidity tending toward saturation (100 to
95% RH) and negligible solar radiation.

3. Cold and Severe Cold Climatic Categories. These areas include northern North America, Greenland,
northern Asia, and Tibet. In the Cold Climatic Category, the temperature during the coldest month in a
normal year may be colder than the Basic Climatic Category cold extreme of -32°C (-25°F). In the Severe
Cold areas, the temperature during the coldest month in a normal year may be colder than the Cold
Climatic Category extreme of -46°C (-50°F). Temperatures colder than -51°C (-60°F) occur no more than
20 percent of the hours in the coldest month of the coldest part of the area (northern Siberia) where
temperatures as low as -68°C (-90°F) have been recorded. Because extremely low temperatures are not
controlled by a daily solar cycle, they persist for a long enough period of time to cause materiel to reach
equilibrium at extremely low temperatures.

4. Coastal/Ocean Climatic Category. These areas include open seas and coastal ports north of 60°S. The area
south of 60°S, the Antarctic Circle area, is excluded because of extremely harsh conditions that would call
for special, case-by-case designs outside of the scope of the conditions/procedures covered in this standard,
and because military conflicts are highly unlikely in this international area. In general, materiel should be
designed to operate in the Coastal/Ocean Climatic Category during all but a small percentage of the time
when routes may be closed to navigation because of sea ice. See STANAG 2895, MIL-HDBK-310, and
AR 70-38 for details.

D. Considerations for determining climatic categories for materiel systems.

1. Normal environment considerations. All combat and combat support systems should be designed for at
least the Basic Climatic Category, meaning that design temperatures will include the outdoor ambient air
temperatures range of -32°C through +43°C. See figure C-1 and table C-I.

! Synopsis of Background Material for MIL-STD-210B, Climatic Extremes for Military Equipment,
Norman Sissenwine & Rene' V. Cormier, 24 January 1974.
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2.

Extreme environment considerations. Materiel intended to be deployed or used in extreme climates (hot,
cold, and severe cold), in areas with extreme non-thermal weather conditions (such as blowing sand and
dust), or in areas with mobility-restricting terrain conditions (such as tundra soil and heavily forested areas)
will require additional planning, design, and testing considerations. In addition to being prepared for the
Basic Climatic Category, most materiel will need to be designed, developed, tested, and evaluated for
operation, storage, and transit conditions in areas of the world that experience extreme temperatures.
According to STANAG 2895, MIL-HDBK-310, and AR 70-38, to qualify as an area of extreme
temperature, the area must meet one of the following two conditions: (1) have one percent or more of the
hours in the hottest month equal to or exceeding 43°C; (2) have one percent or more of the hours in its
coldest month equal to or lower than -32°C. The areas that have more extreme temperatures than these are
the Hot, Cold, and Severe Cold Climatic Categories shown on figure C-1 and table C-I.

Special considerations for materiel categories/modes.

a. Storage and transit. When preparing a materiel's mission profile, life cycle environmental profile, or
an ORD, identify storage and transport environments and environmental limits that the materiel is
required or desired to withstand (e.g., temperature, humidity, vibration levels, etc.). For severe
storage/transport conditions that would generate high materiel costs to withstand, consider modifying
storage/transit/platform conditions/designs as tradeoffs to materiel design requirements.
Environmental conditions for storage and transit modes may be more severe than those of operational
modes because of the possibility of induced/combined environments (e.g., heat, humidity, shock,
vibration, etc.), higher levels of some factors (e.g., high temperature in temporary open storage or
during delays between transit modes), or greater materiel exposure times.

b. Design of sheltered materiel. This paragraph pertains to materiel that is intended to be
deployed/operated within shelters. In this case, the shelter becomes the materiel platform, and the
environmental characteristics that the sheltered materiel will see depend upon the location and design
of the shelter. Not only design sheltered materiel to be transported (as part of a shelter assembly) to its
use location, but also design it to be used under the conditions that exist within the shelter when the
shelter is operated in the areas stipulated in its requirements documents. This includes storage
conditions within shelters that are not controlled environmentally as well as operational conditions
where environments are controlled. Also, design sheltered materiel to withstand environmental effects
that occur during materiel relocation when the shelter is not available. The materiel developer should:

(1) Develop or supply protective devices or modification kits, if required, that will permit shipment,
storage, and operational use of such materiel in the environmental conditions for which it is
intended.

(2) Indicate by distinct marking at appropriate places on the materiel (where size makes this feasible),
and by warning statements in technical manuals, the actual climatic stress limits that should not be
exceeded in operational and non-operational modes.

c. Effects of environments on user/system interfaces. As part of each materiel analysis conducted during
the materiel acquisition cycle, the developmental and operational evaluators must consider
environmental effects on the user/system interface. Special tests may be needed to address personnel
survivability and habitability issues to ensure that crews can sustain operations in operational
environments (DoD 5000.2-R).

d. Environmental considerations for potentially dangerous materiel. Design potentially dangerous
materiel (e.g., ammunition and explosive materials/materiel, etc.) to include safety requirements based
on the long-term, worldwide temperature extremes detailed in STANAG 2895, MIL-HDBK-310, and
AR 70-38, even though the materiel may not be intended for operational use at these extremes. This
will prevent situations where explosive or other dangerous materiel that is developed for less than
worldwide deployments is transported, stored, or used inadvertently in areas of unexpected extreme
conditions, thus possibly resulting in critical or catastrophic failure.
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