
Chapter 6 - Environmental Costing
6- 1.
Introduction


Purpose. This chapter provides an overview of topics on environmental life cycle costing. The Total Ownership Cost of Army weapon systems must address and identify the environmental costs associated with their development, production, operations and support, and disposal.  These costs can also include the environmental costs at installations that host the system’s operations, overhaul and disposal, which can be directly linked to the weapon system.  
 







Recent guidance from the DoD Cost Analysisxe "Cost Analysis" Improvement Groupxe "Cost Analysis Improvement Group (CAIG)" (CAIG) states that environmental costs should be included in program cost estimates.  This guidance stresses demilitarization and disposal as well as environmental costs that may arise in any major element of the POExe "Program Office Estimate (POE)" cost estimating or work breakdown structure (CESxe "Cost Element Structure (CES)"/WBSxe "Work Breakdown Structure (WBS)") and includes costs arising from requirements for pollution prevention, compliance, conservation, hazardous waste management and disposal, conversion, and site cleanup.  

 
 DoD 5000.2-Rrequires that environment, safety and health (ESH) be integrated into the systems engineering process that translates operational needs and requirements into a system solution, including design, manufacturing, test and evaluation, and support processes and products.   This recent guidance to environmental costing policy proposes that the cost estimate should present evidence that the environmental costs are adequately accounted for.   Similar to other cost drivers, if the environmental costs represent significant impact to the POE, detailed costing analysis and reporting may be required. 
6- 2.
Environmental Cost Methods and Work Breakdown Structurexe "Work Breakdown Structure (WBS)" (WBS)

a.  One of the challenges facing the cost estimator is how to integrate the environmental costs into a program specific work breakdown structure. Guidelines and costing preferences have ranged from costing the environmental impact wherever it is appropriate in the WBSxe "Work Breakdown Structure (WBS)", to costing the environment as a single entry at each acquisition phase to obtain the total environmental cost.  One popular recommendation has been to map the  environmental breakdown structure to the program work breakdown structure, beginning at the subsystem level and moving progressively to lower levels as the system becomes better defined during the acquisition cycle.  Based upon the data normally available during the Engineering and Manufacturing Development Phase, the cost analyst should be able to collect costs at WBS level five or six for components that have potential environmental impact .


b.  Another recommendation is to cost the environmental impact as a single entry at each major acquisition phase of the POE.  Regardless of the approach used, keep in mind two general environmental costing objectives:


(1)   First, ensure that all environmental costs are included in the program estimate.


(2)  Second, provide appropriate visibility to the environmental costs such that they support acquisition decisions .

c.
In summary, what to cost and how much detail to place in the cost estimate will depend upon an accurate assessment of the program and the CARDxe "Cost Analysis Requirements Description (CARD)".  If the environmental risk for the program is significant, and has the potential for environmentally catastrophic events or results in significant amounts of hazardous materials, etc. then a significant amount of cost analysis will be necessary. A realistic CARD is the final driver in determining the specific cost estimating requirements since all program cost estimates must align with the information in the CARD.  If a cost analyst discovers, during the assessment, that a program has potential for significant environmental risk or environmental costs, then it is appropriate to provide that information to the authors of the CARD for amendment.  This assures that the CARD accurately reflects the environmental risks of the program and that the cost estimate addresses the costing requirements.

6- 3.
Environmental Cost Estimating Tools


To be done by Faith??
6- 4.
Environmental Cost Estimating Core Activities


a.
There are several core activities that are imperative for good environmental cost estimating and analysis.  Each of the activities described occur over multiple phases of the system life cycle.  These core activities have been grouped into five categories.



(1)
Participation.  Participation activities are focused on involving the appropriate agencies in environmental matters at the appropriate level and phase of the system’s acquisition.  Participation by the appropriate agencies at the appropriate time is essential to define requirements, identify alternatives, select the best alternative and obtain the necessary consensus for implementation of the system.  In system acquisition, it is often observed that establishing initial participation is the hardest part of continued involvement.  Once the habits of participation are established and the benefits demonstrated to the participating activities, their participation will be easier to sustain.  As the system design is being finalized and system specifications completed, the opportunities for the ESH Working Group (ESHWG) to make significant changes are limited.  As a minimum, the following agencies should be participants:




(a)
Participation by an environmental representative along with the  cost analyst or financial management specialist in the working group will enable the participants to more quickly identify the environmental cost issues that should be addressed in the program cost estimate.  The cost analyst or financial management specialist will also provide the necessary expertise to perform some of the life cycle cost trade-offs that may be required later in the program.  Early integration of environmental costs will provide the cost analyst or financial management specialist familiarity with the program’s history and the alternatives reviewed, during the decision process.  




(b)
Testing agency involvement is essential to ensure that the TEMP guidance both meets the needs of the developers and testers to comply with all statutory environmental standards.




(c)
Logistics agencies need to become involved early in the acquisition process since the use of hazardous materials and ODC materials can  impact support concepts.




(d)  User agency involvement is essential. This includes the office of the Assistant Secretary of the Army for Installations and Environment ASA(I&E) and the office of the Assistant Secretary of the Army for Acquisition, Logistics and Technology ASA(ALT).Army Acquisition and Pollution Prevention Support Office (AAPSO) located at AMC Headquarters and Assistant Chief of Staff for Installation Management (ACSIM).  



(e)
The Users will bear the bulk of environmental costs of the system and their involvement is essential. Environmental issues  reflected in operations and support concerns can often be solved at far less cost early in the acquisition life cycle.



(f)
Environmental agencies associated with the office of the Assistant Chief of Staff for Installation Management,  the US Army Corps of Engineers and the Major Army Commands (MACOM) have substantial expertise and cost data, which can be useful for estimating environmental costs.  Early involvement by representatives of these agencies often introduces innovative solutions to costly environmental issues. 



(2)
Planning.  
Environmental planning must occur as an essential element of the overall acquisition strategy.  Pollution prevention strategies are important considerations in the overall acquisition plan, such as  performance tradeoffs, material tradeoffs, risk management, source selection procedures, budgeting and funding, test and evaluation, and logistic considerations.  Other environmental considerations in the acquisition strategy include:  demilitarization and disposal, remediation, litigation and liability, environmental management, resource conservation, and compliance.    




(a)
DoD 5000.2-R requires that the acquisition strategy include a programmatic environmental, safety, and health evaluation (PESHE).  The PM initiates the PESHE at the earliest possible time in support of a program initiation decision  and maintains an updated evaluation throughout the life-cycle of the program.  The PESHE describes the PM’s strategy for meeting ESH requirements, establishes responsibilities, and identifies how progress will be tracked.




(b)
[document still active???]The Defense Federal Acquisition Regulation (DFAR) also states that the acquisition plan shall ensure compliance with DoDD 4210.15, Hazardous Material Pollution Prevention.


  
(3)
Costing.  Costing refers to environmental cost estimating as well as to the analysis of historical costs necessary for decision making. As with other cost drivers, environmental costing activities occur as appropriate during each phase of acquisition.  The cost estimating may be associated with other trade-off studies, where only costs sensitive to the trade-offs  are addressed; or the cost estimating may be more comprehensive, such as in the development of a complete program cost estimate. DoD 5000.2-R requires that  hazardous materials be identified that may be encountered or generated during the development, manufacture, transportation, storage, operation, or disposal.  Five general topics are identified as highly relevant to environmental costing.




(a)
Cost Analysisxe "Cost Analysis" Requirements Descriptionxe "Cost Analysis Requirements Description (CARD)" (CARD).  The CARD is important to the environmental management of a program.  It provides the environmental baseline from a costing perspective.  The CARD cannot receive too much emphasis because all program cost estimates are required to be consistent with the CARD.  For this reason, it is essential that the CARD explicitly identify all environmental requirements, goals, and directives. Environmental professionals and cost estimators must work together to identify the environmental content of the CARD.




(b)
The Program Office Estimatexe "Program Office Estimate (POE)" (POE).  The POE must include costs for environmentally related activities, products, and services.  DoD CAIGxe "Cost Analysis Improvement Group (CAIG)" guidance specifically requires that the estimate encompass any significant environmental costs.  Such costs may arise in any, or all, of the major segments of the estimate and stem from activities for pollution prevention, compliance, remediation, restoration, conservation, litigation, liability, added management or overhead costs, and/or operation, maintenance, demilitarization and disposal of the system.   



(c)
Cost  and Environmental Risk Management. 










1)
Risk management is a large part of the PM’s job.  From an environmental perspective, the risk management  process should include the results of contractor trade studies, material substitutes, elimination of certain regulated materials and environmental compliance during manufacturing.  If extremely hazardous materials are used, a separate risk management plan may be required by the Environmental Protection Agency (EPA).  A hazardous materials management plan is already required by DoD 5000.2-R.Environmental risk to an acquisition program in the form of delayed schedule, increased cost, or degraded performance can be generated by:  (a) actions that violate environmental law, (b) actions that result in natural or physical impacts, (c) actions that result in economic impacts, and (d) actions that result in social impacts.


         2)  Managing environmental risk is necessary because:  (a)  the environmental consequences of each proposed program action are required to analyzed, by law; (b) the weapon system acquisition program can become the target of legal proceedings (usually in the form of an injunction) that slow or stop scheduled progress and increase cost; and (c) the decision maker can be held personally liable for penalties if environmental laws are consciously disregarded.  The factors to be used to determine environmental management program costs can be found at Table 6-1., later on in this chapter.   




(d)
Cost as an Independent Variablexe "Cost as an Independent Variable (CAIV)" (CAIV).  The environmental community supports CAIV for two reasons.  First, CAIV places an increased emphasis on life cycle cost, thereby bringing increased attention to O&S costs where the majority of environmental costs reside.  Secondly, the establishment of aggressive cost objectives means that environmental solutions or alternatives that result in lower life cycle costs will receive greater support than they have in the past.  This may reverse practices that emphasize lower development and production costs at the expense of higher user and disposal costs.  CAIV provides the opportunity  for prepared analysis to demonstrate the benefits of environmental improvements and impact the decision processes.




(e)
Analysis of Alternatives (AOA)xe "Analysis of Alternatives  (AOA)".  The AOA takes the place of what was formerly referred to as the Cost and Operational Effectiveness Analysis (COEA). Environmental professionals should provide inputs to the AOA.  Pollution prevention considerations should be part of the assumptions, variables, and constraints, especially for the life cycle cost of each alternative.  Any updates to the initial AOA should be sufficiently detailed to permit the identification of a preferred alternative and its cost.  Cost estimates for AOA should take into account gross estimates of investment and disposal costs.  Most of the environmental costing associated with the AOA will focus on comparing life cycle costs for material and manufacturing process  alternatives to eliminate or reduce the use of hazardous materials. 



(4)
Requirements.  The requirements documents, the Operational Requirements Document (ORD) and the Mission Need Statement (MNS) describes key boundary conditions that may impact on satisfying the need and the operational environments in which the mission is expected to be accomplished.  It is appropriate in this section to address environmentally sensitive issues such as impact to the ozone from use of solid rocket motors.  While there is no requirement in DoD 5000.2-R to address specific environmental requirements in the MNS or ORD, using commands are documenting environmental requirements such as “System must be maintainable using no ODCs”.  Additionally, environmental external requirements, such as Executive Orders and Public Laws, are levied upon the Service from outside the DoD.  These requirements may significantly impact system environmental costs.  Reacting to externally generated requirements is best accomplished by a team composed of program engineers, environmental professionals and cost analysts.     



(5)
ESH Engineering and Management.  ESH engineering and management is a category of recurring activities that reviews environmental alternatives and monitors and reports on those that are implemented and all documentation associated with federal compliance.  Cost estimating supports this category of activities including modeling and measuring the cost merit of different alternatives.  Subordinate topics of ESH engineering and management include:




(a)
Identification and Analysis of Hazardous Materials.  





1)
This activity is the heart of a PMs environmental responsibility.  PMs are charged with reducing the use of hazardous materials in all phases of weapon system development, from concept through disposal, and finding alternative materials or processes.  A key element in reviewing alternatives is a “could cost” analysis that includes both direct and indirect costs throughout of the life cycle.  Each milestone review should contain an evaluation of hazardous materials and documentation of the program decisions for pollution prevention.  





2)
DoDD 4210.15 requires that any hazardous material decision be based upon economic analysis and considering all cost factors and intangible factors as applicable. Engineering analyses of environmental risks should continue throughout the acquisition cycle as better information becomes available.




(b)
Environmental Analysis (EA) and the National Environmental Policy Act (NEPA) Process.  Engineering analyses of environmental issues and risks are sometimes referred to as "environmental analyses".  Though the engineering processes are virtually the same, these various analyses are not to be confused with the Environmental Analysis, or EA as defined by the National Environmental Policy Act, which is a formal process that results in a public document.  The EA and NEPA processes address the environmental analysis that a program may have to perform to comply with federal requirements and includes the documentation of that analysis in a manner that complies with current DoD acquisition guidance.





1)
DoD 5000.2-Rrequires PMs to implement NEPA, its implementing regulations, and appropriate Executive Orders (EO).  When required, this analysis begins at the initiating acquisition phase,  and continues throughout each phase of the acquisition cycle, updating the information previously generated.  The analysis feeds into the program ESH evaluation (PESHE). The PESHE is the roadmap or environmental plan that includes the status of documents required for compliance with   NEPA, as well as the inclusion of the cost, schedule, and performance impacts of all program environmental issues.In costing these elements, the Analysts should rely heavily on the input provided by the environmental professionals, then be guided by the basic principles of economics and informed judgment.




2)
The PESHE is a component of the acquisition Support Strategy, and must typically answer (but is not limited to) the questions shown below.  Analysts should consider the costs associated to the Program actions necessary to answer the questions.

Are waivers necessary for the successful execution of the program?

What is the potential for significant adverse environmental impacts associated with the decisions to be made during the next acquisition phase?


How will the NEPA process be used to mitigate environmental risks?


Is there a potential for adverse operational performance or readiness impacts associated with environmental laws, regulations, and EOs?


What is the design approach for a clean environment?


How will pollution free processes be used on the program?


What is the program environmental support strategy?


How is the program addressing safety, health hazard, and human factors domains?


What hazardous materials management approach will the contractor use?




3)
The Environmental Impact Analysis Process (EIAP) is a direct result of the National Environmental Policy Act (NEPA)  and the Council on Environmental Quality (40 CFR, Parts 1500-1508).  It serves two purposes.  One purpose is to force federal agencies to assess the environmental impacts of their actions in order to make informed decisions.  A second purpose is that it allows federal agencies to inform and include the public in the decision making process of federal actions that have environmental impact.  Some programs, by virtue of design and performance characteristics, may require multiple EIAP documents.  The cost analyst using EIAP documents is advised to check for multiple documents on large or complex programs.




(c)
Monitoring Contractor Activities.  DoD 5000.2-R requires that PMs establish a hazardous material management program to ensure that appropriate consideration is given to eliminating and reducing the use of hazardous materials rather than simply managing the pollution created.  The selection, use, and disposal of hazardous materials will be evaluated and managed so that DoD incurs the lowest cost possible to protect human health and the environment.  Where a hazardous material cannot be avoided, the PM will plan for later material replacement capability in the system design, if feasible and practical, and shall develop plans and procedures for identifying, minimizing, tracking storing, handling, and disposing of the hazardous material.





1)
A method similar to National Aerospace Standard 411 (NAS-411) is often used to satisfy this management requirement.  NAS-411 includes requirements for a Hazardous Materials Management Program (HMMP) Plan and its associated reports.  In each phase and in each contract, it is expected that the HMMP Plan will be updated and the reports continued.  This process serves to focus the contractor’s attention on hazardous materials.  The reports will also enable the PM’s shop to monitor the contractor’s efforts.  The DoD "Deskbook" contains additional management processes and checklists.




2)
Other methods for monitoring contractor environmental management are through the use of logistics support information.  Logistics support information is typically an electronic database generated by the contractor as part of the design process.  It may be referred to as Logistics Support Analysisxe "Support Analysis" Record (LSAR) data.  The LSAR is one of the primary methods for recording important environmental information throughout the acquisition cycle as it provides a summary of all hazardous materials that are required to support the system or any component therein.  Early identification of potential pollutants and hazardous materials can assist in implementing optimum prevention strategies.  Reports generated from the electronic database can prove useful for cost estimates of hazardous materials and their associated storage and disposal costs.





3)
Cost analysts may be involved in the monitoring of contractor activities in one of two ways.  Initially the cost analyst will assist by providing estimates of the contractor’s environmental costs to manage the government’s hazardous materials program and to provide the plan and reports.  Also, a cost analyst may be involved in refining life cycle cost estimates based upon contractor reports.




(d)
Procurement Action.  The program office and the prime contractor need to function as a team when addressing environmental and pollution prevention issues.  Whether in the initial acquisition or performing major modifications to existing weapon systems, the same activities are used to form the government and contractor team.  The Statement of Objectives (SOO) or Statement of Work (SOW), Request for Proposal (RFP), and source selection activities establish the requirements and expectations.  Most of the activities involved in procurement have an impact on environmental cost and will provide valuable insight to the cost analyst.















In source selection, cost estimating support may be required to evaluate the environmental costs presented by the contractor.  The cost analyst should pay close attention to:


Activities and costs anticipated during system support, training, demilitarization, and disposal.


Identification of all activities associated with pollution prevention and hazardous materials and ensure that their costs are factored into unit costs or costs of the program


Risk possibilities, consequences and estimates for remediation.



(e)  Program Technical Reviews.  Each phase of the acquisition cycle may have program technical reviews.  Particular emphasis is placed on ensuring that adequate consideration has been given to logistics’ support, software, test, and production constraints.  Design reviews in the later stages of development are critical milestones for assessing the status of program environmental management.  From a management perspective, the reviewers will compare pollution prevention accomplishments to those postulated in the Integrated Master Plan.  These design reviews should include a review of pollution prevention metrics, drawings, and documents which define material content.  Specific items of interest to the cost analyst may include other cost estimates, environmental related trade studies, and the contractor’s approach to pollution prevention and hazardous materials management.

6-5.
Residual or salvage value


a.
Residual value, or salvage value, is the estimation of future value of assets that will be available later for alternative uses.  An example is when a major system phases out of the Army's inventory.  Some assets will have value because they can fill requirements of future organizations or can be sold.


b.
The analyst should not use residual values to reduce life cycle costs.  These costs are sunk by the time residual values come into play.  Residual value is a benefit that is very speculative. It does not represent savings, but does represent a potential value. Salvage value is usually negligible.


c.
The analyst can estimate residual value using depreciation tables provided by the Internal Revenue Service for different types of assets.  Another source is OMB Circular A-76.  
6- 6.
Trends in the EnvironmentImpacting the Cost Estimate 

Since Acquisition Reform and Streamlining, the Department of Defense’s weapon acquisition processes have continued to undergo changes and adjustments to many of their acquisition procedures.  Increased reliance upon commercial equipment, reduced reliance upon specifications and standards, and increased environmental regulations are just a few processes undergoing changes.  This section highlights environmental changes to cost management.  Cost analysts may use this section of the Cost Manual for planning weapon system acquisition activities.  However, you are cautioned to check with DA functional managers for the latest guidance as changes are occurring rapidly.


a.
Demilitarization and Disposal (D&D).  



(1)
For certain types of weapon systems, typically ordance or munitions related, the area with the greatest potential for environmental cost impact is demilitarization and disposal .  Although the revised DoD 5000.2-R does not include a separate D&D phase, the emphasis on D&D costs remains high.



(2)
It is important that the cost analyst distinguish between D&D costs and other environmental costs.  D&D costs and environmental costs overlap considerably within the umbrella of total life cycle costs, especially when D&D costs occur due to environmental compliance or remediation requirements.  Generally speaking, pollution prevention should be included in all phases of the weapon system life cycle, including D&D, while other environmental costs, such as environmentally related management costs for health risk and environmental impact assessments, compliance plans, permits, reports, etc. are more appropriately addressed in the weapon system life cycle phases other than D&D.


b.
Streamlined Acquisition Procedures.  The area of streamlining is changing rapidly and new procedures are not as well documented as the PESHE changes or demilitarization and disposal costing.  MIL-STD-881B has been reduced to MIL-HDBK-881B, a guidance document only.  That reduction may make it more difficult to compare costs between programs.  As a result, decision makers will be challenged to make decisions with less information and less standardization than was previously available.  The message to cost analysts remains clear...tailor your estimate as needed to fit the unique features of each system, but keep focused on the objectives.


c.
AffirmativeProcurement.  Affirmativeprocurementis the establishment of specific requirements for the purchase of environmentally preferred products and services.  The purchase of recycled materials will be emphasized and contract awards will be evaluated based upon the objectives.  Cost estimating techniques and source selection will need to address affirmative acquisition.   


d.
Contractor Overhead Management.  The contractor’s overhead represents a sizable portion of the cost of a government contract.  Recent trends attempt to drive down overhead costs.  Cost analysts need to remain aware that most contractors currently carry the majority of theirenvironmental activities as overhead.  With more cost-plus contracts, contractors will be pressured to reduce overhead costs, including needed environmental activities.  The environmental activities embedded in the overhead rate structure could be reduced in an effort to lower overhead rates.  PMO’s may want to consider overhead “should cost” analyses, to gain insight into the environmental costs that reside in the contractor’s overhead rates. 




 

e 
EO 12969 and EPCRA.  Executive Order (EO) 12969 was released on 8 August 1995. EO 12969 requires toxic release inventory reporting for all federal acquisitions.  This requirement is consistent with, and supports, the Emergency Planning and Community Right-To-Know Act (EPCRA). EO 12856 requires compliance with EPCRA while the Federal Facility Compliance Act also requires federal facilities and operations to comply with all environmental laws and regulations, including state requirements for reporting hazardous material spill and releases.  Therefore, even if the Federal requirement was dropped for EPCRA reporting, the states may still have this reporting requirement; otherwise, the requirement for reporting for federal acquisitions will occur through EO 12969.  This can increase the environmental costs for weapon system acquisitions.

 





Table 6-1. Environmental Life Cycle Costxe "Life Cycle Cost"s WBSxe "Work Breakdown Structure (WBS)" 


1.0   Environmental Security


     


     1.1   Compliance Plans, Permits, Reports, Tests &

             Assessments 
           1.2.9.1
PCBs

             1.1.1 
Air Emissions (Example Detail)
           1.2.9.2    
Asbestos

1.1.1.1  
Plans, Reports, Permits
           1.2.9.3   
Radon

                1.1.1.2  
Audits & Assessments
           1.2.9.4    
Lead-based Paint

             1.1.2         
Hazardous Materials
           1.2.9.5   
Low-level Radiation

             1.1.3        
Hazardous & Radioactive Waste
           1.2.9.6    
Explosives/Energetics

             1.1.4         
Noise
1.3   Natural/Cultural Resource Preservation

             1.1.5         
Pesticides
        1.3.1           
Biological & Recreational Resources

             1.1.6        
Petroleum, Oils & Lubricants
        1.3.2           
Cultural/Historic Resources

             1.1.7        
Solid Waste
        1.3.3           
Wetlands/Floodplains

             1.1.8         
Water & Wastewater
        1.3.4          
Land Use

             1.1.9         
Special Programs
1.4   Remediation & Restoration

1.2  Pollution Prevention/Waste Minimization
        1.4.1          
RI/FS & Site Assessments

             1.2.1        
Air Emissions
        1.4.2           
Restoration Design

                1.2.1.1  
Fuel Burners
        1.4.3           
Remediation Processes

                1.2.1.2 
Incinerators
           1.4.3.1    
Ground Water

                1.2.1.3  
Volatile Organic Chemicals
           1.4.3.2   
Surface Water

                1.2.1.4  
Vehicles & Mobile Sources
           1.4.3.3    
In-Situ Soil

                1.2.1.5  
Ozone-Depleting Chemicals
           1.4.3.4    
Ex-Situ Soil/Solids

                1.2.1.6  
Particulates
1.5   Demilitarization & Disposal

                1.2.1.7  
Air Toxics, Metals
        1.5.1           
Facilities

                1.2.1.8 
Area Sources
           1.5.1.1 
Facilities Deactivation/Equipment Dismantlement & Caretaker Activities

             1.2.2        
Hazardous Materials Handling
           1.5.1.2     
Facility Decontamination

                1.2.2.1  
Storage Structures
           1.5.1.2.1
Surface Removal of Particulate Materials

                1.2.2.2  
Operations & Handling
           1.5.1.2.2
Surface Removal of Organic/Metal Oxide Chemicals

             1.2.3 
Hazardous Solid & Radioactive Waste
           1.5.1.2.3
Surface Removal of Radioactive Materials

                1.2.3.1  
Accumulation & Interim Storage
           1.5.1.2.4
Asbestos Abatement

                1.2.3.2 
Pre-Treatment, Material Separations, and Recycling               
        1.5.1.3 
Facilities Demolition

                1.2.3.3  
Treatment, Storage, & Disposal
     1.5.2 
Equipment/Systems/Materials

             1.2.4 
Noise Reduction Processes
        1.5.2.1
Demilitarization & Disposal Process Equip/Facility Design & Construction

             1.2.5         
Pesticides & Herbicides
        1.5.2.2
Interim Storage

             1.2.6         
Petroleum, Oils, & Lubricants
        1.5.2.3 
Disassembly, Disposition, and Disposal

                1.2.6.1  
Above-Ground Tanks
1.6   Management

                1.2.6.2  
Underground Tanks
        1.6.1         
Management & Technical Support

                1.2.6.3 
Drum Storage
        1.6.2         
Training

                1.2.6.4 
Waste Treatment
        1.6.3         
Health & Safety Support

                1.2.6.5  
Separations & Recycling
        1.6.4        
Public Relations

             1.2.7        
Solid Non-Hazardous Waste
1.7   Cost & Liability Risk

                1.2.7.1 
Material Separations & Recycling
        1.7.1 
Air Emissions

                1.2.7.2  
Landfills & Receptacles
        1.7.2         
Hazardous Materials

                1.2.7.3  
Medical Waste & Special Programs
        1.7.3         
Hazardous & Radioactive Waste

             1.2.8 
Water Quality & Wastewater Treatment
        1.7.4        
Noise

                1.2.8.1  
Water Supply & Distribution System
        1.7.5         
Pesticides

                1.2.8.2 
Domestic Wastewater Treatment &                        Reclamation
        1.7.6         
Petroleum, Oils, & Lubricants

                1.2.8.3 
Industrial Wastewater & Treatment
        1.7.7         
Solid Waste

                1.2.8.4 
Storm water Runoff Collection & Treatment
        1.7.8        
Water & Wastewater

             1.2.9          
Special Programs
        1.7.9         
Unknowns






1.0     Environmental Security

Table 6-1., xe "Work Breakdown Structure (WBS)" includes  the costs associated with a system’s compliance with environmental laws and regulations.  These are the costs directly associated with compliance-driven activities (e.g., processes, equipment, fees, labor, materials).  These costs are those that can be directly allocated to meeting specific regulations and directives that pertain to environmental impacts.

     1.1
  Compliance Plans, Permits, Reports, Tests &  Assessments

This element includes  the costs associated with preparing compliance documentation.  Include also the cost of systematic, interdisciplinary studies that support the documentation of environmental impacts.  Include here application fees, settlements, fines, reimbursements paid to state governments or other municipalities and all payments made to legally certify operations.  Include the cost for toxicology testing of new materials/chemicals necessary to comply with the Toxic Substance Control Act (TSCA).  Also include the cost to prepare the Pre-Manufacturing Notice (PMN) that lists the materials or chemicals--a necessary step to obtaining a license to manufacture the product.  Include one-time surveys as well as recurring monitoring activities that support compliance documentation.  Examples include performance of NEPA environmental impact statements.


1.1.1
Air Emissions (Example Detail)

This element includes  the costs associated with Air Emissions Compliance Plans, Permits, Reports, &  Assessments.  An example may be the performance of an environmental baseline study for Clean Air Act compliance.


1.1.2
Hazardous Materials

This element includes  the costs associated with Hazardous Materials Compliance Plans, Permits, Reports, &  Assessments.  Include the cost to comply with the general requirements for introduction of new, toxic and/or chemical material, the cost for toxicology testing to comply with the Toxic Substance Control Act, and the cost to prepare the (PMN) needed in order to obtain a license to manufacture the product.


1.1.3
Hazardous & Radioactive Waste

This element includes  the costs associated with Hazardous & Radioactive Waste Compliance Plans, Permits, Reports, &  Assessments.  Examples include permits obtained to treat, store, or dispose of hazardous and radioactive waste; development, maintenance, and submittal of spill contingency plans, spill prevention control and countermeasure plans, and hazardous waste management plans; waste analysis plans and the maintenance of waste analysis and test results; waste transport manifesting records and biennial reports toEnvironmental Protection Agency; waste discharge reports, processing and storage equipment inspection plans and logs. 


1.1.4
Noise

This element includes  the costs associated with Noise Compliance Plans, Permits, Reports, &  Assessments.  Conducting a noise survey and determining compatible use zones are examples.


1.1.5
Pesticides

This element includes  the costs associated with Pesticides Compliance Plans, Permits, Reports, &  Assessments.  An example may be performance of a pesticide survey for compliance with the Federal Insecticide, Fungicide, and Rodenticide Act.


1.1.6
Petroleum, Oils, & Lubricants

This element includes  the costs associated with Petroleum, Oils, & Lubricants Compliance Plans, Permits, Reports, &  Assessments


1.1.7
Solid Waste

This element includes  the costs associated with Solid Waste Compliance Plans, Permits, Reports, &  Assessments.

1.1.8
Water & Wastewater

This element includes  the costs associated with Water & Wastewater Compliance Plans, Permits, Reports, &  Assessments.  An example may be to maintain a non-point source storm water management plan.


1.1.9
Special Programs

This element includes  the costs associated with Special Programs Compliance Plans, Permits, Reports, & Assessments.

     1.2 
Pollution Prevention/Waste Minimization

This element includes  the costs associated with Pollution Prevention/Waste Minimization.  It includes the development of pollution prevention and waste minimization programs as well as their implementation.  Include here the hands-on control of hazardous material for all processes throughout each phase.  Examples may include capital outlay for equipment used to capture and store waste, changes to manufacturing processes and other operations in order to minimize the use and production of hazardous materials, lost productivity due to personnel protection equipment, or the cost of operating a hazardous material tracking system.  Include here also fees paid for off site disposal of waste material.


1.2.1
Air Emissions

This element includes  the costs associated with Air Emissions Pollution Prevention/Waste Minimization.  Contributors to this item might include fuel burners, incinerators, vehicles and mobile sources, as well as other area sources.  Examples include the installation of exhaust scrubber and filtration systems, radon detection systems, and fume hoods.



1.2.1.3
Volatile Organic Chemicals

This element includes  the costs associated with detecting the presence and minimizing the generation of volatile organic chemicals (VOCs) from various manufacturing processes.



1.2.1.5
Ozone-Depleting Chemicals

This element includes  the costs associated with detecting the presence and minimizing or eliminating the use or production of various ozonedepleting chemicals such as Chlorofluorocarbons (CFCs).



1.2.1.6
Particulates & Metals

This element includes  the costs associated with detecting and minimizing the production of  fine particulates and airborne metals from manufacturing processes.



1.2.1.7
Air Toxins, Metals

This element includes  the costs associated with detecting the presence and minimizing or eliminating the production of various volatile inorganic chemicals such as nitrogen oxides (NOx) and sulfur oxides (SOx).


1.2.2
Hazardous Materials Handling

This element includes  the costs associated with the handling and storage of hazardous materials which are required for certain manufacturing processes or other operations.  



1.2.2.1
Storage Structures

This element includes  the costs associated with storing the relevant hazardous materials prior to their use.



1.2.2.2
Operations & Handling

This element includes  the costs associated with the handling of hazardous materials during their use in the relevant operations.


1.2.3
Hazardous, Solid & Radioactive Waste

This element includes  the costs associated with the accumulation, storage, treatment, and disposal of hazardous solid and radioactive wastes, as defined under the Resource Conservation and Recovery Act (RCRA), which are produced from various manufacturing processes and other operations.  It also includes the costs for detecting the presence of such materials, the costs for any process modifications which would result in minimizing the production of these wastes, as well as the costs associated with the use of new processes or improvements to existing processes for the treatment and disposal of these wastes.



1.2.3.1  Accumulation & Interim Storage

This element includes  the costs associated with the accumulation and interim storage of hazardous solid and/or radioactive wastes prior to any treatment or disposal.



1.2.3.2  Pre-Treatment, Material Separations & Recycling

This element includes  the costs associated with the pre-treatment of hazardous, solid and/or radioactive wastes as well as the separation of various materials for recycling or for further treatment/disposal.



1.2.3.3  Treatment, Storage, and Disposal

This element includes  the costs associated with any further treatment of the hazardous, solid and/or radioactive wastes as well as any further separation of treated products.  It also includes  the costs associated with the storage and proper disposal of the end-products of the hazardous, solid and/or radioactive wastes after the appropriate treatment processes.


1.2.4
Noise Reduction Processes

This element includes  the costs associated process improvements intended for reducing the noise level associated with these processes.  Installation of berms and noise monitoring equipment at a firing range is an example.


1.2.5
Pesticides/Herbicides

This element includes  the costs associated with detecting the presence of pesticides/herbicides and minimizing or eliminating the use and release of these chemicals.


1.2.6
Petroleum, Oils & Lubricants

This element includes  the costs associated with handling, storage, treatment and disposal of petroleum, oils and lubricants which are used in various processes and operations.



1.2.6.1
 Above-Ground Tanks

This element includes  the costs associated with the storage of petroleum, oils and lubricants in above-ground tanks.



1.2.6.2
 Underground Tanks

This element includes  the costs associated with the storage of petroleum, oils and lubricants in underground tanks.



1.2.6.3  Drum Storage

This element includes  the costs associated with the storage of petroleum, oils and lubricants in drums.



1.2.6.4
 Waste Treatment

This element includes  the costs associated with the treatment of petroleum, oil and lubricant wastes.



1.2.6.5
 Separations & Recycling

This element includes  the costs associated with separating the products of the treatment processes of  petroleum, oil and lubricant wastes, and the recycling of useful products as well as the proper disposal of the remaining wastes.


1.2.7
Non-Hazardous Solid Waste

This element includes  the costs associated with the handling, separations, recycling and disposal of non-hazardous solid wastes which result from various manufacturing processes and other operations.



1.2.7.1
 Material Separations &  Recycling

This element includes  the costs associated with the separations of various materials present in the solid wastes for further recycling or ultimate disposal.  This element may include sorting, shredding, smashing, and compacting as well as containerization.



1.2.7.2
 Landfills & Receptacles

This element includes  the costs associated with disposing of the non-hazardous waste which is not of any further value in landfills and receptacles.



1.2.7.3  Medical Waste & Special Programs

This element includes  the costs associated with the handling, separations, recycling and disposal of medical wastes and the non-hazardous solid wastes which result from other special programs.


1.2.8
Water Quality & Wastewater Treatment

This element includes  the costs associated with testing and determining the quality of water associated with various manufacturing processes and other operations as well as the treatment of wastewater prior to its release.



1.2.8.1  Water Supply & Distribution System

This element includes  the costs associated with the water supply and distribution system for use with various processes and operations.  Examples include rehabilitation of supply lines and installation of chlorinators.



1.2.8.2
 Domestic Wastewater Treatment & Reclamation

This element includes  the costs associated with domestic wastewater treatment and reclamation.  Examples include installation of backwash prevention devices or sewer system upgrades.



1.2.8.3
 Industrial Wastewater & Treatment

This element includes  the costs associated with industrial wastewater handling and its treatment.  Examples include the installation of sludge settling ponds.



1.2.8.4  Storm water Runoff Collection & Treatment

This element includes  the costs associated with storm water runoff collection and treatment.  


1.2.9
Special Programs
This element includes  the costs associated with the accumulation, storage, treatment, and disposal of hazardous process feed materials and wastes associated with special programs such aspolychlorinated biphenyls (PCBs), asbestos, radon gas, lead-based paint, low-level radiation, and explosives/energetics.



1.2.9.1  PCBs

This element includes  the costs associated with the accumulation, storage, treatment, and disposal of PCBs.  It also includes the costs associated with the detection of these compounds as well as the costs of process improvements for minimizing or eliminating the production or use of these compounds.



1.2.9.2
 Asbestos

This element includes  the costs associated with the accumulation, storage, treatment, and disposal of asbestos as well as appropriate changes to processes to reduce or eliminate the use or production of asbestos.



1.2.9.3
 Radon

This element includes  the costs associated with the detection of radon gas and the necessary measures which are required to dealing with its presence.



1.2.9.4  Lead-based Paint

This element includes  the costs associated with the handling, treatment and disposal of wastes containing lead-based paint.  It also includes the costs of process improvements for minimizing or preventing the use and production of such materials.



1.2.9.5
 Low-level Radiation

This element includes  the costs associated with the accumulation, storage, treatment and disposal of low-level radiation wastes.  It also includes the costs of process improvements for minimizing or preventing the use and production of such materials, the costs for handling and tracking the hazardous material during manufacturing and testing, and numerous other miscellaneous costs such as Nuclear Regulatory Commission licenses,  personnel monitoring and protection, training, tracking, recording, construction of special enclosed areas, etc.



1.2.9.6
 Explosives/Energetics

This element includes  the costs associated with the handling, storage, treatment and disposal  of explosives and energetics. The activities include the cost of open burning, open detonation, furnace operation, or propellant reclamation operations.  This element will also include the cost of consumables such as donor charges for open detonation or pallets that are consumed in open burning.
     1.3
  Natural/Cultural Resource Preservation

This element includes  the costs associated with Natural/Cultural Resource Preservation for use by future generations.  Example of this element may include relocating operations away from proximity to resources requiring protection.


1.3.1
Biological & Recreational Resources

This element includes  the costs associated with Biological & Recreational Resource Preservation.  Examples may include inventorying vegetation or wildlife, maintaining habitats, dam modification, and tree planting.


1.3.2
Cultural/Historic Resources

This element includes  the costs associated with Cultural/Historic Resource Preservation.  Examples may include an archeological survey, relocating graves, or rehabilitating buildings.


1.3.3
Wetlands/Floodplains

This element includes  the costs associated with Wetlands/Floodplains Resource Preservation.  


1.3.4
Land Use

This element includes  the costs associated with Land Use Resource Preservation.

     1.4
Remediation & Restoration

Environmental cleanup involves the remediation of soils, sediment, groundwater, surface water, and structures contaminated with hazardous and toxic materials from past activity. Examples of remedial cleanups include capping and monitoring landfills, excavating and disposing of river sediments, pumping and treating groundwater, and incinerating or biologically treating soils.  Generally a remedial action that permanently and significantly reduces the volume, toxicity, or mobility of the hazardous substances is preferred over an action that removes the untreated substances to another location. Include RCRA and CERCLA cleanup activities.


1.4.1
RI/FS & Site Assessments

This element includes  the costs associated with Remedial Investigations (RI) or Feasibility Studies (FS) & Site Assessments.  Include efforts to determine the extent of hazardous substance contamination and to conduct treatability investigations.  The objective is to identify alternatives for remediation and to select and describe a remedial action.  These studies gather data to determine the type and extent of contamination at a site, establish cleanup criteria, and analyze the feasibility and cost of alternative cleanup methods. This step maps out the nature and extent of a site’s waste hazards and evaluates alternative responses.  The RI includes sampling and monitoring to characterize the site and supports subsequent evaluation of remedial alternatives.  The FS are used to develop and evaluate options for remedial action.  The completion of this step results in a Record of Decision (ROD) which is a legally binding documentation of the particular remedy.

The RI/FS may be preceded by a screening process comprised of an initial Preliminary Assessment (PA) followed by a Site Inspection (SI).  The PA is largely a review of available documents concerning the site’s history.  The SI involves the collection and analysis of field data to determine if further action or investigation is appropriate.


1.4.2
Restoration Design

This element includes  the costs associated with restoration design.  These are the engineering design activities to develop drawings and specifications required to implement the chosen remedial alternatives.  


1.4.3
Remediation Processes

This element includes  the costs associated with remediation processes.  This includes the construction and operation of the selected remedy.  Sometimes this is represented by a one-time capital construction period and a subsequent operations and maintenance phase.



1.4.3.1
Ground Water 

This element includes  the costs associated with ground water remediation processes.



1.4.3.2
Surface Water

This element includes  the costs associated with surface water remediation processes.



1.4.3.3
In-Situ Soil

This element includes  the costs associated with in-situ soil remediation processes.



1.4.3.4
Ex-Situ Soil/Solids

This element includes  the costs associated with ex-situ soil/solids remediation processes.

     1.5
Demilitarization & Disposal

This element captures costs associated with disposing of a system or facility at the end of their useful life.  Disposal is the process of redistributing, transferring, donating, selling, or demilitarizing the system.  Demilitarization is a subset of disposal and is the act of deactivating or rendering inoperable by destroying the military offensive or defensive advantage inherent in an item.  Where applicable, this category includes salvage values as well as costs incurred during the phase-out period.  The complete deactivation and demilitarization of a system entails not only the disposal of hazardous wastes but also the proper disposition of inert materials and support equipment as well.

1.5.1 Facilities

This element includes the cost of deactivating an operational or production facility.  Include the cost to transition the facility to a caretaker status, preserve its capability in state (mothball), or complete razing to grade, as appropriate.  Include here also the cost of tooling disposal.



1.5.1.1 Facility Deactivation/ Equipment Dismantlement & Caretaker Activities

This element includes the cost of facility deactivation. Equipment dismantlement is applicable to the facility tanks, utilities, and equipment.  It is the physical removal of equipment from a building or structure, and includes the salvage value of any removed material. This element also includes the cost of those activities necessary to transition an active facility into mothballs.  Examples of such efforts are draining plumbing, boarding windows, or removing electrical service.  Includes the cost of painting, maintenance of fire protection equipment, utilities, security, and consumables.



1.5.1.2
 Facility Decontamination

This element includes the cost of decontamination of buildings, equipment, and structures.  This can increase a building’s value, return it to usable status, or to minimize the volume of hazardous waste upon demolition.  Includes the cost of neutralizing, collecting, and containing the resulting waste liquid or the debris, but not waste treatment or disposal.  Includes cost to remove obstructions, and worker protection.




1.5.1.2.1  Surface Removal of Particulate Materials

This element includes the cost of dusting/vacuuming/wiping using conventional cleaning techniques to remove particulate waste from surfaces. Using abrasive materials such as sand, steel pellets, alumina, or glass beads to remove surface contaminates.  




1.5.1.2.2  Surface Removal of Organic / Metal Oxide Chemicals

This element includes the cost of cleaning techniques on surfaces contaminated with explosives and heavy metals contaminates.



1.5.1.2.3  Surface Removal of Radioactive Materials
This element includes the cost of surface removal of radioactive materials.




1.5.1.2.4  Asbestos Abatement

This element includes the costs associated with asbestos removal.  Include the costs of preparation, construction of the decontamination and containment enclosures, asbestos removal, and equipment.  



1.5.1.3
Facility Demolition

This element includes the cost of building or structure demolition.


1.5.2 Equipment/Systems/Materials

Include in these elements the cost of disposing of mission equipment for a disposal phase demilitarization effort as well as disposal of waste stream material throughout the life cycle.



1.5.2.1 Demilitarization & Disposal Process Equip/Facility Design and Construction

This element includes the cost of the study, analysis, design development, evaluation, testing, and redesign of the processes to demilitarize the system.  This element includes the cost of real estate, construction, conversion, utilities, and equipment (e.g., tools, fixtures, test equipment) to achieve the demilitarization capability.



1.5.2.2 Interim Storage

This element includes the cost of storage after items have been removed from service and prior to disposition.



1.5.2.3 Disassembly, Disposition, and Disposal

This element includes the cost of demilitarizing prime mission equipment as well as any peculiar support equipment and trainers.  Includes the costs of disassembly, recovery, and/or salvage of the system or its constituent parts.  This also includes the cost to check out or certify parts reclaimed for use as spares or other applications..  Does not include treatment or disposal of waste as this is included in 1.2 for waste minimization.  This element includes the salvage value of these materials sold as scrap through Defense Reutilization and Marketing Office (DRMO).

     1.6
Management

Environmental program management  includes the development of plans and programs associated with environmental pollution prevention, compliance and conservation.  The professional support functions associated with these plans, programs, and other environmental management activities are also include in this element.  The activities addressed include those environmental related efforts to support program activities, support RFP preparation, support source selection, review CDRL deliverables, attend IPRs, accept IPR actions, travel as required, support Cost Analysisxe "Cost Analysis" Requirement Document (CARDxe "Cost Analysis Requirements Description (CARD)") preparation and update, performing initial environmental analysis and planning, review environmental trade studies, update Life Cycle Environmental Documents, and prepare Annex E of the Integrated Program Summary.  Include where applicable, both Government and contractor efforts.


1.6.1
Management & Technical Support

This element includes activities performed by professional staff to develop plans and programs to manage, procure, distribute, control, treat, store, dispose, and monitor hazardous material and waste.


1.6.2
Training

This element includes  the costs associated with training.  This element includes increasing education and awareness; developing or buying videos, books, journals, publications, reference works, pamphlets, or brochures; attending seminars, workshops, orientation sessions, courses; and taking part in activities so that employees can obtain certification.


1.6.3
Health & Safety Support

This element includes  the costs associated with health & safety support.


1.6.4
Public Relations

This element includes  the costs associated with public relations.  The cost of public hearings for specific permits are associated with those elements.

     1.7
Cost & Liability Risk

This element includes  the costs associated with cost & liability risk.  It includes the cost of settling legal claims from employees and public citizens who are injured as a result of exposure to hazardous materials.  Examples are claims for wrongful death, pain and suffering, lost time due to disability, and medical costs.  Also include cost of property devaluation resulting from contamination of private or public property.  


1.7.1
Air Emissions

This element includes  the cost & liability risk associated with air emissions.


1.7.2
Hazardous Materials

This element includes  the cost & liability risk associated with hazardous materials.


1.7.3
Hazardous & Radioactive Waste

This element includes  the cost & liability risk associated with hazardous & radioactive waste.


1.7.4
Noise

This element includes  the cost & liability risk associated with noise.


1.7.5
Pesticides

This element includes  the cost & liability risk associated with use of pesticides.


1.7.6
Petroleum, Oils, & Lubricants

This element includes  the cost & iability risk associated with petroleum, oils, &lubricants.


1.7.7
Solid Waste

This element includes  the cost & liability risk associated with solid waste.


1.7.8
Water & Wastewater

This element includes  the cost & liability risk associated with water & wastewater.


1.7.9
Unknowns

This element includes  the cost & liability risk associated with unknowns.

6-7
Environmental Cost Element Structure (CES) Definitions


1.0
RESEARCH, DEVELOPMENT, TEST, AND EVALUATION (RDT&E)-FUNDED ELEMENTS

Environmental activities include those such as NEPA compliance which may impact the test program, contractor compliance issues and possible inherited compliance issues at the depot, safety and health issues, identification and elimination of HAZMATs, and pollution prevention.  What-if studies should be performed for hazardous materials (HAZMATs) alternatives; development of pollution prevention and waste minimization programs as well as their implementation; hands-on control of HAZMATs for all processes throughout each phase; and fees paid for off-site disposal of waste material.  Specific environmental activities are included with the associated elements described below.  

1.01
DEVELOPMENT ENGINEERING

1.02
PRODUCIBILITY ENGINEERING AND PLANNING (PEP)

1.03
DEVELOPMENT TOOLING

1.04
PROTOTYPE MANUFACTURING

The system’s environmental profile which was developed in earlier phases will be established in detail.  This includes the evaluation of designs and identification of HAZMATs and potential pollutants, then the prioritization of the HAZMATs.  This element also includes the implementation of a HAZMAT reduction plan.

1.05
SYSTEM ENGINEERING/PROGRAM MANAGEMENT

1.051
PROJECT MANAGEMENT ADMINISTRATION (PM Civ/Mil)
Environmental program management includes the development of plans and programs associated with environmental pollution prevention, compliance and conservation.  environmental activities include developing plans and programs to manage, procure, distribute, control, treat, store, dispose, monitor hazardous material and waste; compliance management; permit applications; and public relations which include the cost of public hearings for specific permits.

1.052
OTHER

Environmental work should be an important part of the systems engineering process, and includes such activities as the development of plans and programs associated with safety and health, pollution prevention, compliance, NEPA compliance, environmental quality, and environmental training.  The professional support function associated with these plans, programs, and other environmental activities are also included in this element as well as staffing for environmental working groups. Environmental activities include those environmental related efforts to support program activities, support RFP preparation, support source selection, review CDRL deliverables, attend IPRs, accept IPR actions, travel as required, support Cost Analysis Requirement Description (CARD) preparation and update, performing initial environmental analysis and planning, review environmental trade studies, system safety, Environmental Assessments and/or Environmental Impact Statements, NEPA compliance, and update Life Cycle Environmental Documents.


1.0521  Environmental Impact Statements/Environmental Assessment (EIS/EA) – The environmental analysis must address the environmental impact of the proposed action, unavoidable adverse environmental effects, reasonable alternatives, the relationship between the local short-term uses of the environment and the maintenance and enhancement of long-term productivity, and irreversible and irretrievable commitments of resources.  Identify the technology needs for HAZMATs replacement and processes needing non-hazardous material substitution on systems that they are currently modifying. Select maintenance procedures that are the most cost effective and environmentally sound.  Seek and implement innovative technological changes in maintenance procedures that are not only cost effective, but reduce human health hazards and protect the environment.

1.0522
Hazardous Material Management Plan (HMMP) – This element addresses the environmental issues during weapon system manufacture but should consider the environmental impacts for the operational, support and disposal phases.  The plan is used to identify and manage all of the HAZMATs and processes that a contractor needs in the production of a weapon system.  The most important aspect of a pollution prevention program after production is that it is implemented to identify and minimize the hazardous materials and processes that are used to support the delivered system.  This can only be accomplished through a pollution prevention program that is integrated into the existing systems engineering framework with close examination of total life-cycle costs of alternatives.  

1.0523
Hazardous Material Reduction Prioritization Process (HMRPP)  – The HMRPP is a formalized means to identify weapon system-driven HAZMAT reduction efforts.  The HMRPP is integrated into all system requirements and is not a separate requirements process.  

1.06
SYSTEM TEST AND EVALUATION

NEPA compliance has a big impact on system test and evaluation. .  Test sites must have environmental impact statements (EISs), categorical exclusion (CATEX), and 813 Forms completed prior to start of testing.  Air emission testing may also be required at test sites to ensure compliance with the Clean Air Act.

1.07
TRAINING

This cost element includes increasing education and awareness inenvironmental arena, such as training personnel in the proper handling and disposal of HAZMATs, as well as the proper use and disposal of personal protection equipment (PPE).  It also includes the cost of training materials such as videos, books, and pamphlets.
1.08
DATA

Included in this element are the costs of gathering, storing, reproducing, and disseminating ESOH data (as applicable), manuals, and documents such as system safety plans (SSPs), , toxic release inventory (TRI) reports, material safety data sheets (MSDSs), etc.

1.09
SUPPORT EQUIPMENT

1.091
PECULIAR

It includes the costs of acquiring and maintaining the PPE and equipment for handling and disposal of HAZMATs

1.092
COMMON

It includes the costs of acquiring and maintaining the PPE and equipment for handling and disposal of HAZMATs.

1.10
DEVELOPMENT FACILITIES

1.11
OTHER RDT&E

2.0
PROCUREMENT-FUNDED ELEMENTS

(4)  The environmental cost considerations during this phase include continuation of pollution prevention plans to ensure minimal environmental problems downstream and efforts to address environmental litigation and liabilities.  Some of the environmental activities started during Phase II will continue during this phase (e.g., NEPA, environmental compliance, system safety and health, HAZMATs, pollution prevention and waste minimization programs, hands-on control of HAZMATs for all processes).

2.01
NONRECURRING PRODUCTION

2.011
INITIAL PRODUCTION FACILITIES (IPFs)

2.012
PRODUCTION BASE SUPPORT (PBS)

2.013
OTHER NONRECURRING PRODUCTION

2.02
RECURRING PRODUCTION

2.021
MANUFACTURING

2.022
RECURRING ENGINEERING

2.023
SUSTAINING TOOLING

2.024
QUALITY CONTROL

2.025
OTHER RECURRING PRODUCTION

2.03
ENGINEERING CHANGES

2.04
SYSTEM ENGINEERING/PROGRAM MANAGEMENT

2.041
PROJECT MANAGEMENT ADMINISTRATION (PM Civ/Mil)
2.05
SYSTEM TEST AND EVALUATION, PRODUCTION

2.06
TRAINING

2.06.1 Environmental Training – This is the increased education and awareness of environmental issues and impacts during the fielding, deployment and operation of the weapon system.   Include awareness training for environmental compliance and clean-up and restoration.

2.07
DATA

2.08
SUPPORT EQUIPMENT

2.081
PECULIAR

2.082
COMMON

2..09
OPERATIONAL/SITE ACTIVATION

2..09.1
Environmental Impact Statements/Environmental Assessments (EIS/EA) – The environmental analysis must address the environmental impact during the fielding, deployment, and operating phases.  Select maintenance procedures that are the most cost effective and environmentally sound.  Seek and implement innovative technological changes in maintenance procedures that are not only cost effective, but reduce human health hazards and protect the environment.

2.09.2
Hazardous Material Reduction Prioritization Process (HMRPP)  – The HMRPP is a formalized means to identify weapon system-driven HAZMAT reduction efforts.  The HMRPP is integrated into all system requirements and is not a separate requirements process.  

2.10 FIELDING

Environmental issues to be addressed here include NEPA compliance, installation environmental compliance , safety and health concerns for personnel, HAZMATs tracking/handling/disposal, pollution prevention, air emissions testing, noise compliance plans, etc.  Environmental Baseline Surveys (EBSs) also need to be conducted on property being considered for a transaction with the government

2.101
INITIAL DEPOT-LEVEL REPARABLES (SPARES)

Includes allowances for the restrictions on HAZMATs and possible future shortage issues of chemicals no longer in production or with restricted use.

2.102
INITIAL CONSUMABLES (REPAIR PARTS)

2.103
INITIAL SUPPORT EQUIPMENT

2.104
TRANSPORTATION (FIRST DESTINATION) (FDT)

2.105
NEW EQUIPMENT TRAINING (NET)

2.106
CONTRACTOR LOGISTICS SUPPORT 

2.11
TRAINING AMMUNITION/MISSILES

2.12
WAR RESERVE AMMUNITION/MISSILES

This element includes the costs of war reserve (WR) ammunition/missiles required to sustain combat operations of approved forces through the prescribed period.  WR ammunition includes basic load.  This element includes all system-specific WR ammunition and basic load.

2.13
MODIFICATIONS

2.14
Environmental Quality – Use technology insertion opportunities to minimize pollution generation, maximize cost savings and assure proper control and treatment of waste streams.  Include in this element the staffing for an environmental working group.
2.15
OTHER PROCUREMENT

3.0
MILITARY CONSTRUCTION (MC)-FUNDED ELEMENTS

3.01
DEVELOPMENT CONSTRUCTION

This element also includes any MC-funded environmental remediation costs for preparation and cleanup of structures and real estate before, during, and after system specific development or testing. to provide all facilities required to house, service, and/or launch prime mission equipment at the organizational and intermediate levels.  It also includes the design and construction or renovation of existing facilities to handle, store, treat, and/or disposal of HAZMATs.

3.02
PRODUCTION CONSTRUCTION

3.03
OPERATIONAL/SITE ACTIVATION CONSTRUCTION

This element includes planning, acquisition of real estate, minor construction, and other MC-funded supporting activities to provide all facilities required to house, service, and/or launch prime mission equipment at the organizational and intermediate levels.  It also includes the design and construction or renovation of existing facilities to handle, store, treat, and/or disposal of HAZMATs.

3.04
OTHER MC

4.0
MILITARY PERSONNEL (MP) DIRECT-FUNDED ELEMENTS (not reimbursed by any other appropriation)

4.01
CREW

4.02
MAINTENANCE (MTOE)

4.03
SYSTEM-SPECIFIC SUPPORT

4.04
SYSTEM ENGINEERING/PROGRAM MANAGEMENT

4.041
PROJECT MANAGEMENT ADMINISTRATION (PM Mil)

Included are any PM office MP-funded costs to manage and administer environmental efforts., (e.g., PM environmental management team and compliance with the National Environmental Policy Act (NEPA) )
4.042
OTHER

4.05
REPLACEMENT PERSONNEL

4.051
TRAINING

4.052
PERMANENT CHANGE OF STATION (PCS)

4.06
OTHER MP

5.0
OPERATIONS AND MAINTENANCE (O&M)-FUNDED ELEMENTS

Environmental issues to be addressed here include NEPA compliance , installation environmental compliance , safety and health concerns for personnel, HAZMATs tracking/handling/disposal, pollution prevention, air emissions testing, noise compliance plans, etc.  Environmental Baseline Surveys (EBSs) also need to be conducted on property being considered for a transaction with the government.  

Environmental activities also include the cost of aboveground/ underground tanks for storage of HAZMATs, hazardous wastes, fuel and POL; waste treatment and recycling efforts; air emissions tests; permits; noise compliance plans; and cultural/historic resource preservation.  Other environmental activities are also listed under the individual elements below.

5.01
FIELD MAINTENANCE CIVILIAN LABOR

5.02
SYSTEM-SPECIFIC BASE OPERATIONS

Included here is the cost foremission control devices, corrosion control, and tracking/disposal of HAZMATs used to operate, maintain, and clean the system.

5.03
REPLENISHMENT DEPOT-LEVEL REPARABLES (SPARES)

The cost of tracking and disposal of any HAZMATs and hazardous wastes associated with depot-level reparables is included here.

5.04
REPLENISHMENT CONSUMABLES (REPAIR PARTS)

The cost of tracking and disposal of any HAZMATs and hazardous wastes associated with consumable materials/ repair parts is included here.

5.05
PETROLEUM, OIL, AND LUBRICANTS (POL)

5.06
END-ITEM SUPPLY AND MAINTENANCE 

5.061
OVERHAUL (P7M)


5.062
INTEGRATED MATERIEL MANAGEMENT

5.063
SUPPLY DEPOT SUPPORT

5.064
INDUSTRIAL READINESS

5.065
DEMILITARIZATION AND DISPOSAL - This element captures the costs associated with disposing of a system or facility at the end of its useful life.  Disposal is the process of re-distributing, transferring, donating, selling, or demilitarizing the system.  Demilitarization is a subset of disposal and is the act of deactivating or rendering inoperable by destroying the military offensive or defensive advantage inherent in an item.  Where applicable, this category includes salvage values as well as costs incurred during the phase-out period.  The complete deactivation and demilitarization of a system entails not only the disposal of hazardous wastes but also the proper distribution of inert materials and support as well.  Other ESH elements to be considered are remediation and restoration.  The following WBS element definitions are from the Environmental Life Cycle Cost Model WBS dictionary.

5.0651
Facilities - This element includes the cost of deactivating an operational or production facility.  Include the cost to transition the facility to a caretaker status, preserve its capability in state (mothball), or complete razing to grade, as appropriate.  It also includes the cost of tooling disposal.

5.06511
Facility Deactivation/Equipment Dismantlement - This element includes the cost of facility deactivation.  Equipment dismantlement is applicable to the facility tanks, utilities, and equipment.  It is the physical removal of equipment from a building or structure, and includes the salvage value of any removed material.  This element also includes the cost of those activities necessary to transition an active facility into mothballs.  Examples of such efforts are draining plumbing, boarding windows, or removing electrical service.  It also includes the cost of painting, maintenance of fire protection equipment, utilities, security, and consumables.

5.06512
Facility Decontamination - This element includes the cost of decontamination of buildings, equipment, and structures, which can increase a building’s value, return it to usable status, or to minimize the volume of hazardous waste upon demolition.  It also includes the cost of neutralizing, collecting, and containing the resulting waste liquid or the debris, but not waste treatment or disposal.  This element also includes the cost to remove obstructions, and worker protection.

5.066
Equipment/Systems/Materials - This element includes the cost of disposing of mission equipment for a disposal phase demilitarization effort as well as disposal of waste stream material throughout the life cycle.

5.0661
Demilitarization and Disposal Process Equipment/Facility Design and Construction - This element includes the cost of the study, analysis, design development, evaluation, testing, and redesign of the processes to demilitarize the system.  It also includes the cost of real estate, design and construction, conversion, utilities, and equipment (e.g., tools, fixtures, test equipment) to achieve the demilitarization capability.
5.0662
Interim Storage - This element includes the cost of storage after items have been removed from service and prior to disposition.

5.07
Disassembly, Disposition, and Disposal - This element includes the cost of demilitarization of prime mission equipment as well as any peculiar support equipment and trainers.  It also includes the costs of disassembly, recovery/recycle, and/or salvage of the system or its constituent parts.  This also includes the cost to check out or certify parts reclaimed for use as spares or other applications.  It does not include treatment or disposal of waste, as this is included elsewhere.  This element does include the salvage value of these materials sold as scrap through the Defense Reutilization and Marketing Office (DRMO).

5.07
TRANSPORTATION (SECOND DESTINATION)

5.08
SOFTWARE

5.09
SYSTEM TEST AND EVALUATION, OPERATIONAL

5.10
SYSTEM ENGINEERING/PROGRAM MANAGEMENT

5.101
PROJECT MANAGEMENT ADMINISTRATION (PM Civ)

Included are any PM office O&M-funded costs to manage and administer environmental efforts (e.g., PM environmental management team and compliance with the National Environmental Policy Act (NEPA) ). 

5.102
OTHER

5.11
TRAINING

5.111
Environmental Training – This is the increased education and awareness of environmental issues and impacts during the fielding, deployment and operation of the weapon system.   Include awareness training for environmental compliance and clean-up and restoration.

5.12
Environmental Quality – Use technology insertion opportunities to minimize pollution generation, maximize cost savings and assure proper control and treatment of waste streams.  Include in this element the staffing for an environmental working group.

5.12.1
Hazardous Material Management Plan (HMMP) – This element addresses the environmental impacts for the operational phase.  The plan is used to identify and manage all of the HAZMATs and processes that are in the fielding, deployment and operation of a weapon system. 

5.13
OTHER O&M

6.0
ARMY WORKING CAPITAL FUND (AWCFxe "Defense Business Operations Fund (DBOF)") ELEMENT

6.01
AWCFxe "Defense Business Operations Fund (DBOF)" CLASS IX WAR RESERVES

References:

Reference 1:  Audit Report  Hazardous Material Management on the Grizzly Program  Report No 99-160   May 17, 1999   

 Audit Report Hazardous Material Management for the C.KC-135 Stratotanker Aircraft Report Number 99-177  June 4, 1999

Reference 2: This is the web site for the Air Force ESOH Cost Analysis Guide. http://www.hanscom.af.mil/esc-bp/pollprev/products.htm
