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Abstract

Popular metrics for assessing the value of a military materiel acquisition program are time and cost of getting the system fielded.  But this focus may add to the total ownership cost of the system.  Total ownership looks at system cost not only in terms of the cost acquiring and fielding a system, but also in terms of cost of fault correction, repairs, system effectiveness and warfighter lives throughout the life cycle of the system.  Paying a little up front for thorough testing for environmental effects can save multiples of the cost of testing by the end of the system’s life.  To address total ownership costs, it is necessary to apply the systematic practices of the Environmental Engineering Program explained fully in test tailoring process.  This presentation looks at the value of preparing life cycle environmental profiles for systems early in the acquisition cycle, examines the mix of environmental tests (laboratory, modeling and simulation, and natural environment field tests) that can be applied during the acquisition cycle to reduce costs after fielding, and views field/fleet test data as the validating basis for developing laboratory and modeling-simulation techniques.
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The Environmental Test Tailoring Process

Before examining the mix of environmental tests and how they can reduce costs of military systems,  it is important to take a fundamental look at the environmental test tailoring process to see where and how testing fits in.  MIL-STD-810F contains a detailed description of  a systematic approach to examining environmental stressors that affect specific systems throughout their service lives.  This environmental test tailoring process is implemented within the acquisition process in the form of an Environmental Engineering Program that comprises a series of six systematically executed “tasks.”  In the standard, the tasks are numbered 401 through 406.  Here, they are referred to as one through six.  Test planning and execution are at task number five.  To select a test that makes sense, the four previous tasks and some analytic procedures in-between need serious attention.
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Environmental Engineering Program

The Environmental Engineering Program

Figure 1 provides an overview of how the environmental test tailoring process is implemented through the Environmental Engineering Program.  No equivalent commercial standard exists.  So, MIL-STD-810F is a best Government and a best commercial practice.  The sequence of tasks in Figure 1 is explained here.

· Task 1, Environmental Engineering Management Plan (EEMP) 
Basically, the EEMP is an administrative document prepared by the program manager's staff or contract personnel responsible to the program manager.  It provides a schedule for integrating the next 5 tasks into the Systems Acquisition Management Plan (SAMP).  By so doing, the EEMP lays out a viable and cost effective Environmental Engineering Program to help ensure that a materiel system will be designed and tested for all pertinent environmental conditions to which it will be subjected during its life.

· Task 2, Life Cycle Environmental Profile (LCEP)

Military products are influenced by many natural and induced environmental loads or stressors.  The LCEP (pronounced “EL-sep”) is the foundation of the Environmental Engineering Program.  It is a baseline task accomplished by an environmental engineering specialist from the combat/materiel developer staff or support contractor.  It identifies and characterizes environments or combinations of environments to which the materiel would be exposed throughout its service life, including outdoor ambient and platform-induced environmental stresses that occur during shipping and transportation, storage, deployment, and use.  The Environmental Engineering Program calls for an LCEP worksheet to be developed for each system,  according to the environmental stressors it is expected to see during its service life.

A generalized LCEP for all military systems is in MIL-STD-810F.  The environmental stress events experienced by specific products may not always occur in the sequence shown in the generalized profile.  The general profile is intended to be used as a starting point for a tailored life cycle stress analysis and to provide confidence that all potentially significant environmental conditions have been considered.  Military systems may be subjected to any or all of the shipping/transportation modes shown. Therefore, in any life cycle stress analysis, the anticipated stresses experienced by the product in each mode should be evaluated.  The most significant of these should be incorporated into the test program.

· Task 3, Operational Environment Documentation (OED)
For each environment identified in the LCEP, it is necessary to determine the level of the environmental stressor that the materiel will see.  This means obtaining specific data that describe the environmental conditions that the materiel will see at the place where the materiel is located, whether out in the open, in a shipping container in a specific type of conveyance, or at its location on a system platform, perhaps within a larger system. These operational environment data serve as the basis for establishing design and test criteria and for selecting the type of test that will determine if the materiel will survive or operate effectively in each specific environment.

· Task 4, Environmental Issues and Criteria List (EICL)

The fourth task evolves from the LCEP and the OED.  It is a list of issues and criteria that cover the effects that various environments have on materiel performance and reliability.  It includes design issues, design criteria (which are used later as test criteria), and their supporting rationale and assumptions.

· Test Mix Determination

When the specific environments have been determined by the LCEP, the levels of those environmental stresses have been determined through the OED, and the criteria are established, it is possible to investigate what types of tests are appropriate for each criterion.  The mix of test techniques from which to select includes chambers, other laboratory techniques, modeling & simulation, and natural environment field/fleet tests.  As discussed later in this paper, different techniques may be used for a given criterion at different places in the acquisition cycle. These determinations are, then, fed back into the first task to become part of the EEMP.

· Task 5, Detailed Environmental Test Plan (DETP)
This task details plans for conducting environmental tests to determine if the environmental criteria developed above are met and their associated issues satisfied.  Also, plans can be drawn to identify critical environmental threshold values for product effectiveness.  Early coordination with the developmental and operational test community is essential to prepare useful detailed test plans and to avoid costly omissions or duplications in environmental test planning.  Tests are then conducted according to specified plans.

· Task 6, Environmental Test Reports

Laboratory test reports provide the acquisition community with environmental laboratory test data early in the development cycle.  The laboratory data are appropriate for design evaluation tests, operational worthiness tests, and qualification tests.  Data from 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 items to survive specific environmental conditions.  Modeling and simulation data serve the same purposes and uses.  However, neither laboratory test reports nor modeling and simulation results, singularly nor in aggregate, are substitutes for reports of developmental or operational system performance tests conducted in natural field/fleet environments.  For complete information on all of the tasks in the Environmental Engineering Program, see Part One of MIL-STD-810F.

Environmental Engineering Program Target Audiences

Figure 2 shows three audiences toward which the test tailoring process in MIL-STD-810F is directed.
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Environmental Engineering Program Target Audiences

 Program Managers 
In the acquisition process, program managers already work with standard requirements and other acquisition documents, each of which calls for information that can be supplied by tasks in the Environmental Engineering Program.  Mission Need Statements (MNS) identify environments that may constrain product operation or survivability, including natural, induced (e.g., temperature and vibration during transportation), and special operational threat environments (e.g., electronic emissions during battle).  Environmental Engineering Specialists (EES, see next audience, below) assist the program manager in formulating this environmental effects input to the MNS.

Operational Requirements Documents (ORDs) identify product performance parameters that will meet needs described in the MNS.  ORDs describe mission, storage, handling, and transport scenarios that the product will experience throughout its service life.  EES assist with LCEP and ORD construction.  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 the system LCEP.  Systems Acquisition Master Plans  (SAMPs) integrate environmental technical considerations (effects of various environments on product performance and reliability).  The mechanism for accomplishing this integration is the first task in the Environmental Engineering Program,  Environmental Engineering Master Plan (EEMP) that lays out a schedule for implementing remaining environmental engineering tasks.  EES can help program managers integrate environmental technical considerations into the SAMP.

Test and Evaluation Master Plans (TEMPS) include plans for testing in natural (field/fleet) environments, simulated (chamber and laboratory) environments, and virtual (synthetic) environments.  EES can assist the program manager in preparing the TEMP by developing an Environmental Test and Evaluation Master Plan (ETEMP).  An ETEMP comprises an LCEP, an Operational Environment Documentation Plan (OEDP) that outlines plans for obtaining specific natural or platform environment data to be used in developing tailored environmental test criteria, and an Environmental Issues and Criteria List (EICL) that contains fundamental environmental design and test criteria derived from the tailoring process.

· Environmental Engineering Specialists (EES)
EESs are Government or industry professionals in the acquisition process whose experience allows them to support program managers by helping to accomplish environmental engineering tasks.  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.  They may be 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..

The EES is the critical link.  EES need to address all types of environments.  In the broader sense, environmental considerations go beyond basic climatic factors (such as temperature and humidity) to complex combinations and sequences of factors (such as rapid heating and cooling in high humidity, intermittent rainfall, high microbial activity, and vibration conditions) that can combine synergistically or antagonistically to influence materiel effectiveness. Therefore, the domain of environmental testing goes beyond the laboratory test methods appearing in Part Two of MIL STD-810F.  The broader objective of environmental effects tailoring is to determine optimum design and test specifications for systems that are expected to be stored, transported, and operated in specific  environments and climatic categories.

Design/Test Engineers & Facility Operators

These are the engineers and scientists that design and operate chambers and other laboratory facilities including those used to apply the procedures in Part Two to MIL-STD-810F, and who are on the staff or serve as contractor support personnel at natural environment test facilities.  These personnel may serve as a final filter for the realism of the limits to which an item is tested, acting as consultants back up the line to the customer to help ensure that test locations, procedures, and limits are realistic for the item of concern. 

The Testing Mix

Elements of the Mix

Testing options include chambers, other laboratory techniques, modeling and simulation, and real-world field/fleet developmental and operational tests.  Selecting from this testing mix is a part of the Environmental Engineering Program.  The diamond in the middle of Figure 1 shows where alternative means of testing are considered.  Each means of testing has a different value and must be chosen accordingly.

Chamber tests are classically static climatic tests in controlled enclosures measuring effects of such parameters as temperature, humidity, fungus, and solar radiation.  Other laboratory tests are usually dynamic, such as shock, vibration, and drop.  Modeling and simulation tests involve mathematical models with humans or hardware in the loop, hardware tested against simulated environments, or purely constructive tests with mathematical test items and stimuli.  Natural environment tests classically involve hardware items tested in natural field/fleet conditions, in temperate or more severe climates such as desert, tropic, and cold regions. 
The value of chamber and other laboratory tests, modeling & simulation techniques, and virtual techniques lies in providing up-front and early information before complete systems are fabricated.  The value of natural environment field/fleet tests is real-world validity.  If an environmental effect can be simulated in a verified, validated, authentic way, it should be, as early as possible in  the acquisition process.  The basis for the validity of these simulations is real world ground truth information.  Short of actual battlegrounds, natural environment climatic test centers, provide excellent developmental and operational ground truth information during real world system performance tests that reveal what other tests normally do not.  Some environmental aggressors can be simulated.  Others cannot.  Testing in natural environments produces the ground truth criteria needed for the success of the other methods.

Operational environments can affect system performance and reliability.  That is a given.  So we need data on these environmental effects.  The question is not “that” data are needed on how materials and materiel systems perform when faced with environmental stressors found in natural and induced environments.  The real question is “how” data should be obtained.  This “how” question includes: “How do you know which forcing functions are going to ‘do in’ your system?”  “How validly do chambers and other laboratory tests reproduce effects that occur in operational environments?”

We know that some forcing functions such as temperature, humidity, fungus, shock, and vibration may affect system performance or reliability.  So, we can check for the effects of these factors, generally one factor at a time, early in the acquisition cycle in chambers, with other laboratory tests, and through models and simulations to ensure that we do not make big mistakes in these important areas.  However, these parts of the mix are not sophisticated enough to react to stresses and combinations of stresses not built into their test protocols.  So, they cannot serve as substitutes for final testing in the real world where synergistic effects among often unknown stressors constantly generate surprise results.

Advocates of laboratory and modeling and simulation testing argue that there are definite advantages that should be exercised early in the acquisition cycle to screen out major problems from known stressors.  The new D0D 5000 series documents stress that modeling and simulation are “useful in representing conceptual systems that do not exist and extant systems that cannot be subjected to actual environments because of safety requirements or the limitations of resources and facilities.”  (Ref. DoDI 5000.2, paragraph 4.7.1.2.)  Advantages include lower cost, shortened test times, strict laboratory and  modeling controls, and clear links of results to specific stressors.

Advocates for testing in natural field/fleet environments also argue that there are advantages early in the acquisition cycle for such items made with new materials for which there is no history of environmental effects.  However, the major advantage is later in the acquisition cycle when system components are expected to operate together in the full range of interacting stressors that can military system effectiveness to a halt.  These advantages also include stress from unknown or unsuspected natural stressors and probable synergistic effects.  There is no need to select specific stressors.  Human factors (soldier/system) considerations are built in.  There are few restrictions in functional or dynamic test procedures.  Because of these advantages, there is a low risk of missing critical results that would occur in combat in real-world operational scenarios.

Balanced Mix for Total Ownership Cost Reduction

The testing mix shows different ways in which a system or its components can be tested for different criteria.  One may want to debate which way should be used.  However, the more pertinent question involves not “which way to test,” “but when to test each way.”  Laboratory, modeling and simulation, and natural field/fleet environment testing approaches are complementary.  In laboratory tests, early screening focuses on components yielding early warnings of problems.  Modeling and simulation can be used early to investigate system performance and combat effectiveness.  Natural environment field/fleet tests focus on early materials screening and later system effectiveness validation.  When the focus is on getting the system to the field in minimum time and minimum cost, a frequently asked question is, “Can I afford to send my system through natural field environment tests at such places as the Army’s desert, tropic, and cold regions test centers?”  When looking at cycle time and cost of fielding, the answer often is, “No.”  When looking at total ownership cost reduction, the answer would be, more often than not, “Yes.”  Further thought may well result in the conclusion, “I don’t think I can afford not to!”

Figure 3 shows the total ownership cost line from acquisition through fielding and item use.  Note that the Life Cycle portion of total ownership includes the same stages outlined in the Life Cycle Environmental Profile (LCEP), discussed above in this paper.  So, the purpose of the LCEP is to anticipate the environmental stressors the item will see during its life after fielding.  Then, that [image: image3.wmf]0
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Numbers of Test Findings Over Past 20 Years

knowledge can be applied during the acquisition cycle in system design and test stages so that the system will have the appropriate environmental hardness built in and tested when fielded.  If tests occur in logical places within the acquisition cycle, then there should be little need for more costly means of finding and fixing problems after fielding.  

Too often, the focus is on getting the system fielded.  It is certainly possible to save time and money up to the point of fielding by not putting a system through natural environment testing where problems are most certainly going to surface.   However, by so doing, the problems to be discovered will be revealed to warfighters in training or battle where lives can add to the cost of the system.  Taxpayers will pay in terms of fault correction and repairs to many production items rather than a few test items.  Logistics costs will increase.  The total cost of owning the system will be higher.

Why Test in Real-world Environments?

Some climatic and other environmental aggressors can be simulated.  Others cannot.  Testing in natural environments produces the ground truth criteria needed for the success of the other methods.  The  central advantage is the synergism that produces unique, surprising effects not yet obtainable through environmental stressors constructed in chambers, in other laboratory techniques, or through models and simulations.  Finding these synergistic effects reduces risks to soldiers who eventually will encounter them in combat throughout the climatic categories of the world. 
Climatic categories are distributed over the globe in this manner shown in Figure 4.  They are defined in terms of temperature, solar radiation, and relative humidity.  They are identical to the Climatic Design Types found in AR 70-38.  Notice that the “Basic” Climatic Category includes humid tropic and intermediate (temperate) zones.  Most materiel systems are expected to operate in the Basic Category.

The Army’s cold, desert and tropic regions test centers are located in the Hot, Basic (Humid Tropic Zone), and Cold Climatic Categories, respectively.  Figure 5 shows the number of findings from systems tested at cold, desert, and tropic regions test centers over the past twenty years, broken out by the types of systems tested.  Where there are high numbers of findings for a test center, there have been comparatively many tests in that category for that center.  Even so, there need to be more to ensure that we catch the findings that are likely to occur in new systems.  Where there are few findings, there have been few tests (mostly because there has not been a push to get those commodities to these field test centers).  The result is missed opportunities to find problems that may not be fixed before it is too late. 
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Desert testing is conducted at Yuma Proving Ground in Arizona.  Among the findings from system tests in deserts are that plastic parts melt, fuel lines melt, lubricants and seals degrade rapidly, engine fan controls malfunction, transmissions overheat, air conditioning systems fail, gravel deforms body panels and removes coatings, filter elements clog, and fluids get contaminated from degrading hoses.  In every case, experienced desert testers provided the materiel developer with information needed to fix the problem.  The wealth of desert test experience applied to all fielded Army systems and the depth of knowledge about desert effects on equipment are major intellectual assets for the materiel acquisition community.

Cold regions testing is conducted in Alaska where temperatures drop to classic low limits for system operation.  Among cold regions test findings are that propellants burn differently, snow/ice spoof sensors, cold soak influences component performance, mobility on ice and snow is difficult or impossible, operating temperatures are not reached, mechanical components fail, materials lose flexibility, and soldier performance degrades.  Experienced cold regions testers provided materiel developers with information needed to fix problems.

The tropic test mission has been relocated to Hawaii with probable supplemental tropic test capabilities in Australia, Panama, Guam, and other locations.  This mission continues to test for tropic effects for all materiel commodities.  Tropic test findings classically fall in the areas of biodegradation, adhesives, plastics, gaskets and seals, corrosion, metals, protective coatings, communication signals attenuation, false positives on chemical agent detectors, and inabilities to find targets under jungle canopy.  Common human factors issues detected during tropic testing include high stress, heat, physical sound localization, lack of landmarks, GPS inability to work under jungle canopy, slow march rates in jungle terrain, and communications difficulties.  Identifying the synergistic degradation caused by exposure to tropic environments provides the information upon which laboratories develop materials and developers base “fixes” or amend operating procedures.

Summary

Everyone in the materiel acquisition community plays an important part in the environmental test tailoring process.  Each of us has a part in the tasks that comprise the Environmental Engineering Program.  So, I am putting this summary in the form of some challenges.  Look yourself up in MIL-STD 810F where there is critical guidance for acquisition managers, environmental engineering specialists, and hands-on testers.  Make sure that you understand the need for developing tailored Life Cycle Environmental Profiles for systems so that you can identify and characterize environments or combinations of environments to which your materiel system would be exposed throughout its service life.  Be sure to include outdoor ambient and platform-induced environmental stresses that occur during shipping and transportation, storage, deployment, and use.  Think through the mix of the different types of environmental testing that are necessary to ensure that systems will withstand the environmental stressors identified in the LCEP and others that may not have been foreseen.  Keep in mind that natural environment tests weigh heavily in the economic, scientific, systems engineering balance that will reduce total ownership cost in terms of dollars, lives, and mission effectiveness throughout the life of a system. 
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Where there are high numbers of findings for a test center, there have been comparatively many tests in that category for that center. Even so, there need to be more to ensure that we catch the findings that are likely to occur in new systems.



Where there are few findings, there have been few tests (mostly because there has not been a push to get those commodities to the natural environment test centers).  The Army is missing out on  even more opportunities to find problems and fix them before it is too late.
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The Environmental Engineering Program is the responsibility of the Program Manager.  It is a sequence of tasks that will be explained as this chart is developed.  These tasks are explained in detail in Part One of MIL-STD 810F, designated as Tasks 401 through 406 in the standard.  Those tasks relate to the six boxes that will appear on this slide.

Box & Cloud 1.  Basically, the Environmental Engineering Master Plan (EEMP) is an administrative document prepared by the program manager's staff or contract personnel responsible to the program manager.  It provides a schedule for integrating the next 5 tasks (coming up on this slide) into the Systems Engineering Management Plan (SEMP).  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.

Box & Cloud 2.   The LIFE Cycle Environmental Profile (LCEP –pronounced “ EL-sep” ) is a baseline task accomplished by an environmental engineering specialist from the combat/materiel developer staff or support contractor.  It identifies and characterizes environments or combinations of environments to which the materiel would be exposed throughout its service life. The LCEP is the foundation of the environmental engineering process and will be discussed in greater detail later.

Box & Cloud 3.  For each environment identified in the LCEP, it is necessary to determine the level of the environmental stressor that the materiel will see.  This means obtaining specific data that describe the environmental conditions that the materiel will see at the place where the materiel is located, whether out in the open, in a shipping container in a specific type of conveyance, or at its location on a system platform (within a larger system). These operational environment data (OED) serve as the basis for design and test criteria development and for selecting the type of test that will determine if the materiel will survive or operate effectively in each specific environment.



Box & Cloud 4.  The fourth task evolves from the LCEP and the OED.  It provides a list of issues and criteria that cover the effects that various environments have on materiel performance and reliability.  It includes design and test criteria and issues, and their supporting rationale and assumptions.



Diamond & Cloud: Determine Mix of tests.  Once the specific environments have been determined by the LCEP and the levels of those environmental stresses are determined through the OED and the criteria are established, it is possible to investigate what types of tests are appropriate for each criteria.  The mix of tests techniques from which to select include chamber. Other laboratory, modeling & simulation, and natural field test sites.  This determination is then fed back into the first task to become part of the EEMP.



Box & Cloud 5.  This task details plans for conducting environmental tests to determine if the environmental criteria developed above are met and their associated issues satisfied, and to identify critical environmental threshold values for product effectiveness. Early coordination with the developmental and operational test community is essential to prepare useful detailed test plans and to avoid costly omissions or duplications in environmental test planning.  Consider the following:

		Probability of occurrence of specific environmental forcing functions, alone or in combination.

		Occurrence of similar environmental stresses in more than one life profile phase.

		Experience from other materiel similarly deployed/tested.

		Expected environmental effects and materiel failure modes.

		Expected effects on hardware performance and mission success.

		Likelihood of problem disclosure by a specific laboratory test method using a specific chamber test sequence/setting or natural environment test location/method.





Diamond & Cloud: Conduct Tests  Follow the detailed test plan to conduct chamber, other laboratory, modeling and simulation, and natural field environment tests.



Box & Cloud 6. Laboratory test reports provide the acquisition activity with environmental laboratory test data early in the development cycle.  The laboratory data are appropriate for design evaluation tests, operational worthiness tests, and qualification tests.  Data from 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 items to survive specific environmental conditions.  Modeling and simulation data serve the same purposes and uses.  However, laboratory test reports (singularly nor in aggregate) and modeling and simulation results are not substitutes for reports of developmental or operational system performance tests conducted in natural field environments.



AGAIN, FOR COMPLETE INFORMATION ON ALL OF THE TASKS IN THE ENVIRONMENTAL ENGINEERING PROGRAM, SEE PART ONE OF MIL-STD-810F.
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This section of the submodule focuses on natural environment field test centers.



Climatic categories are distributed over the globe in this manner.  Notice that the “Basic” Category includes the humid tropics and temperate areas.  Most materiel are to be designed to operate in the Basic Category.  These categories are identical to the “Climatic Design Types” found in AR 70-38.
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Figure 2.  Environmental Engineering Program Target Audiences



This chart depicts the three audiences toward which the test tailoring process in MIL-STD-810F is directed.  We will address each of these separately.



THE FIRST AUDIENCE:  PROGRAM MANAGERS 



Here are some of the documents and procedures under program manager come straight from the DoD 5000 Series documents.  There are direct associations of the tasks in this Standard to the documents and procedures in DoD5000.



Mission Need Statement (MNS).



		Identifies environments that may constrain product operation or survivability:

		 natural, induced (e.g., temperature and vibration during transportation)

		 special operational threat environments (e.g., electronic emissions during battle)

		Defines mission capability levels in these environments

		EES can assist the program manager in formulating this environmental effects input to the 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.



Operational Requirements Document



		Identifies product performance parameters that will meet the need described in the MNS

		Describes mission, storage, handling, and transport scenarios that the product will experience throughout its service life

		Input derived from the fundamental aspects of a Life Cycle Environmental Profile (LCEP)

		EES assists with LCEP and 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 not only the ORD, but also the Test and Evaluation Master Plan (TEMP) and the Cost and Operational Effectiveness Analysis (COEA) as described below, and the System Threat Analysis Report (STAR).



Systems Acquisition Master Plan



		Integrates environmental technical considerations (effects of various environments on product performance and reliability)

		Mechanism for accomplishing this integration is Task 401 in the form of an Environmental Engineering Master Plan (EEMP)

		Lays out a schedule for implementing remaining environmental engineering tasks, Tasks 402 through 406

		EES assists





	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.



Test and Evaluation Master Plan



		Includes plans for testing in natural (field/fleet) environments, simulated (laboratory) environments and virtual proving ground (synthetic) environments

		EES assists the program manager in preparing the TEMP by developing an Environmental Test and Evaluation Master Plan (ETEMP), merged into the Integrated Test Program Schedule

		ETEMP contains LCEP, OEDP, and EICL





	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.  Component parts of the ETEMP are Tasks 402 through 404.  Thus, the ETEMP contains the following:

.Life Cycle Environmental Profile (LCEP) (See Task 402)

.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 is a necessary subtask within the ETEMP for creating a valid basis for environmental test criteria.  (See Task 403.)

.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.)







THE SECOND AUDIENCE:  ENVIRONMENTAL ENGINEERING SPECIALISTS (EES)



  EESs are Government or industry professionals in the acquisition process whose experience allows them to support program managers by helping to perform the environmental engineering tasks.  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.



THE THIRD AUDIENCE:  DESIGN /TEST ENGINEERS & FACILITY OPERATORS



These are the engineers and scientists that design and operate chambers and other laboratory facilities including those used to apply the procedures in Part Two to MIL-STD-810F, and who are on the staff or serve as contractor support personnel at natural environment test facilities.  These personnel may serve as a final filter for the realism of the limits to which an item is tested, acting as consultants back up the line to the customer to help ensure that test locations, procedures, and limits are realistic for the item of concern. 
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