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�CHAPTER 1

INTRODUCTION

�

1.1	BACKGROUND



The Pollution Prevention Act (PPA) of 1990 established a policy of Pollution Prevention (P2) as the preferred method for solving the nation's environmental problems.  Prior to the 1990 PPA, the Air Force had developed directives, programs, and action plans to implement P2 programs.  On August 3, 1993, the President issued Executive Order 12856, “Pollution Prevention and Right-to-Know in the Government.”  This Executive Order made all federal agencies subject to the Emergency Planning and Community Right-to-Know Act of 1986 (EPCRA) and the Toxic Release Inventory (TRI) reporting requirements.  Significant to this report, the Executive Order also mandated that federal agencies prepare pollution prevention or management plans for their installations and facilities.



The core of a P2 program is a thorough Pollution Prevention Opportunity Assessment (PPOA).  Many PPOAs have been conducted on Air Force installations.  Most apply to activities on an installation without regard to specific organizations.  Installation-wide opportunity assessments, while often applicable to Civil Engineer Operations Flight (CEO) shops, were generally directed toward Flightline and/or Transportation shops.  This report consists of Pollution Prevention Opportunities (PPOs) for shops performing facility maintenance.  It is specifically tailored to the CEO and other related Civil Engineer (CE) shops.



Department of Defense (DoD) policy states that hazardous material shall be selected, used, and managed over its life cycle so that the DoD incurs the lowest cost required to protect human health and the environment.  The preferred method of doing this is to avoid or reduce the use of hazardous material.  Where use of hazardous material cannot reasonably be avoided, users shall follow regulations governing its use and management as required by appropriate DoD regulations and policies.  In the absence of regulations, users shall apply management practices that avoid harm to human health or the environment.  Emphasis must be on decreasing the use of hazardous materials in processes and products (source reduction), rather than the management of hazardous waste (DoD, 1989).



The Pollution Prevention Policy of the U.S. Air Force has the following goals:

Prevent at the source, to the greatest extent possible, environmentally harmful discharges to the air, land, surface water, and groundwater.  Wastes that cannot be prevented at the source will be recycled.

Use alternatives to hazardous substances and processes, when possible.

Reduce municipal solid waste though source reduction and recycling.

Use products containing recycled materials, when available.  Exceptions will be granted only if the product does not meet the minimum quality standard for its intended use.

Reduce air emissions, and reduce and control pollutants present in stormwater runoff from industrial, maintenance, and airfield areas (USAF, 1992).

Commanders are responsible for establishing Pollution Prevention Programs, identifying requirements, and executing their programs to comply with the Air Force policy.



1.2	PURPOSE



The purpose of a model shop report is to provide enough information to perform/update Pollution Prevention Opportunity Assessments using in-house personnel, thereby, reducing the cost of performing them by contract.  This document, the Civil Engineers Operations Flight Model Shop Report, provides tailored PPOs for CEO shops.  



Previously, there was no single source document or database of PPOs for CE operations.  Hence, PPOAs conducted at an installation might address identical operations and develop similar alternatives to those already found at another installation. Consequently, each base found itself “reinventing the wheel”.  This document is designed to provide a selection of developed PPOs dealing with processes common to most installations.  This will facilitate the cost effective transfer of P2 ideas.



What will pollution prevention activities do for the Civil Engineers Shop?  Besides the obvious environmental rewards gained from P2 initiatives, there are also many economic benefits.  Money spent on P2 projects will generally be regained over a relatively short period, resulting in quick investment paybacks.  This is demonstrated in many of the PPOs discussed in Chapter 4.  Implementing P2 initiatives will also identify the shop (and its staff) as caring for the environment and the taxpayers’ money.  Implementing initiatives, or even “good ideas,” enhances the Air Force’s image as a good neighbor and a good community member.



The PPOs in this document address the use and consumption of hazardous and non-hazardous materials within a shop.  They also address the waste streams (hazardous/non-hazardous) generated and released into the air or water; recycled (either in the shop, on base, or by a contractor); or placed in a landfill.  Energy requirements in processes are also addressed where appropriate.  Specifically, the following topics were considered in researching and developing all PPOs:



Material Usage

Ozone depleting substances (ODS)

EPCRA chemicals

U.S. Environmental Protection Agency (EPA) 17 chemicals

Other hazardous materials

Non-hazardous materials

Waste Streams

Hazardous waste

Municipal solid waste

Air emissions

Waste water

Procurement Strategies

Recycled products

Material substitution

Energy Conservation



1.3	COVERAGE OF THE REPORT



The Civil Engineers Operations Flight (CEO) is the focus of this model shop report.  The CEO is responsible for maintaining the physical facilities and infrastructure on an Air Force installation.  A typical CEO organization is shown in Figure 1.3-1.  While this organizational structure may differ in some respects from your organization, it is representative of the general structure of a CEO.  The Fire Extinguisher Maintenance Shop, included here, is not part of the CEO, but rather part of the Fire Protection Flight.  It is included here because it has waste generating processes that may lead to PPOs.
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Figure 1.3-1.  Organization of a Typical CE Operations Flight.

�The following shops are addressed in this report.  The shop names and organization may not necessarily match those of your installation, since this document is a consolidated or typical view of the CEO.  When applicable, the list includes other names for the shops under the designation of “also known as” (aka).



�Alarm Shop

Asbestos Management Shop (aka Asbestos Shop)

Carpentry Shop (aka Structural Shop or Structural Repair Shop) 

Central Accumulation Point (aka Accumulation Point or Treatment, Storage, and Disposal Facility or TSDF)

Chiller Plant

Contract Management Office

Energy Management and Control System Shop

Environmental Management Flight Office

Entomology Shop (aka Pest Management or Pest Control)

Exterior Electric Shop (aka Exterior Distribution Shop)

Fire Extinguisher Maintenance Shop

Grounds Maintenance Shop (aka Roads and Grounds Shop)

Heat Operations Shop (aka Heat Plant or Central Heat Plant)

Hospital Maintenance Shop (aka Hospital Zone)

Liquid Fuels Maintenance Shop

Lock Shop

Maintenance Engineering Office

Material Acquisition Office

Paint Shop

Pavement and Equipment Shop (aka Roads and Grounds Shop or Pavement Shop)

Power Production Shop

Refrigeration Shop

Self-Help Store

Sheet Metal Shop (aka Metal Shop or Welding Shop)

Sign Shop

Water and Waste Shop (aka Utilities Shop)

Woodmill Shop (aka Cabinet Shop)

Zone Maintenance Shop
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CHAPTER 2

HOW TO USE THE CE OPERATIONS FLIGHT MODEL SHOP REPORT

�

2.1	INTRODUCTION



The information presented in this report describes CEO shops (Chapter 3), the applicable PPOs (Chapter 4), and the Processes (Appendix C).  Three additional chapters (Chapters 5, 6, and 7) contain additional Pollution Prevention suggestions that are not as detailed as the PPOs.  Chapter 5: Management Practices Affecting P2 Opportunities, discusses management activities that, if implemented, could reduce pollution. Chapter 6: Good P2 Ideas, includes hints and “good ideas” that may be applicable to your shop operations. Chapter 7: P2 Alternatives Not Fully Developed, contains opportunities that did not lend themselves to full analyses.  Each of these sections provides the user with ideas to enhance and improve their P2 program. 



2.2	USERS



This Civil Engineers Operations Flight Model Shop Report is an important tool for use in conducting both installation-wide PPOAs, and small scale PPOAs at the squadron, flight, or shop level.



2.2.1	Installation-Wide PPOAs



When used with the other model shop reports, identified in the Preface, this report provides a selection of PPOs that can be compared with existing installation processes during base/squadron-wide Pollution Prevention Opportunity Assessments. The identification of similar processes will lead to applicable PPOs in different functional areas that can then be examined for possible installation-wide implementation.  Typically, this type of assessment would involve personnel from select P2 teams, representing one or more organizations on the installation, and operating under the direction of the Environmental Flight.



2.2.2	Squadron, Flight, or Shop Level PPOAs



This report provides a tool for the management personnel at the CEO, and the Shop Chief or Shop Foreman within the shops. The CEO leadership should use the report as a guide for developing a Pollution Prevention Program within the Flight.  It can also be used as a Pollution Prevention Opportunity Source List for the Operations Flight Shops, including the processes and materials used, and wastes generated within it and other shops.



This document may also be used by shop personnel to identify PPOs for implementation in individual shops without going through the base-wide Opportunity Assessment process.  Furthermore, this report provides the Shop Superintendent and Shop Craftsmen with a guide to the processes and materials used within their shops, or by similar shops across the Air Force. It also identifies waste streams generated in similar shops.  Process evaluation and comparison may lead to the additional exchange of ideas and ultimately to new Pollution Prevention Opportunities.



2.3	LAYOUT OF THE Civil Engineers Operations Flight MODEL SHOP REPORT



This report is shop-oriented.  It describes the shop environment in which the user can identify typical processes and PPOs that may apply to the specific installation and shop activity.  This format allows the reader to identify additional processes that may apply to a shop.  The report then leads the user to the PPO, which describes the opportunity, provides the identified alternatives and presents analysis of the alternatives using typical or representative values.



2.3.1	Shops



Chapter 3: CE Shop Descriptions, describes typical CEO and other shops, that may be found at an Air Force installation.  The descriptions represent composite shops.  All of the described activities or processes may not take place in your shop.  The lists of materials used are also composites compiled from the shops surveyed.  Similarly, waste streams are composites, representative of the materials typically used in a CE shop.  The PPOs that may apply to each shop are listed.   Also listed are the Management Practices, Good Ideas, and P2 Alternatives Not Further Analyzed.  Each shop is discussed individually.



2.3.2	Pollution Prevention Opportunities



Chapter 4: Specific Description of PPOs, contains explicit information about 35 PPOs usable at CEO shops and offices across the Air Force.  Each of the PPOs and alternatives are described and analyzed in detail.  Advantages, disadvantages and additional information sources are presented for each alternative.



2.3.3	Management Practices



Chapter 5: Management Practices Affecting P2 Opportunities, discusses the shops and their Management Practices (MP).  This section includes potential PPOs that require management initiative and/or management support for implementation. In addition to routine activities required for pollution prevention, this chapter discusses specific Management Practices that effect P2.  A cross reference table identifies MPs associated with specific shops.



2.3.4	Good Ideas



Chapter 6: Good P2 Ideas, presents the “Good Ideas” (GI) that the study team collected.  These “Good Ideas”, while not fully developed or analyzed as PPOs, are presented to provide the reader the benefit of experience from other installations coping with Pollution Prevention issues.  A cross reference table associates each GI with the applicable shops.



2.3.5	Alternatives Not Fully Analyzed



Chapter 7: Alternatives Not Fully Analyzed (NFA), describes those alternatives that did not lend themselves to full analysis. Of the more than 130 potential PPOs considered, some were not fully analyzed because they would not produce a measurable payback. Others were rejected because of insufficient process information, the use of old technologies, or the use of new technologies that are not yet commercially available.  PPOs concerning pesticides were outside the scope of this report. Refer to the Model Pesticide Reduction Plan for information concerning pesticide use.  The Model Pesticide Reduction Plan, and how to obtain copies are described in the Preface of this report.  A cross reference table relates each NFA to the applicable shops.



2.3.6	Appendices



The seven main chapters of this Civil Engineers Operations Flight Model Shop Report are supplemented by eight appendices. In addition to Acronyms and a Glossary (Appendix A and B, respectively) the appendices include detailed process descriptions, and other supporting information.



Appendix C: Process Descriptions, presents 85 processes identified at CE shops.  Each process is described, and typical tasks making up each process are also identified.  The materials used during the process and the resulting waste streams are listed.  Those CE shops that use the particular process are listed. A list of PPOs is presented for each process. Using the PPO number as a cross reference, the user can locate the PPO description in Chapter 4.



Appendix D: P2 Funding Sources, provides information on seven sources that may provide funds for P2 initiatives.   



Appendix E: The Opportunity Assessment, provides generalized guidance for conducting Pollution Prevention Opportunity Assessments and implementing identified PPOs.  Appendix E includes: scoping, team selection, goal and barrier identification, information gathering, information analysis, and OA implementation.



References and Points of Contact used during report preparation appear in Appendices F and G, respectively.  Appendix H, Process of Preparing the Civil Engineers Operations Flight Model Shop Report describes the report preparation process, including descriptions of the interview and data collection processes.



2.4	HOW TO USE THE CIVIL ENGINEERS OPERATIONS FLIGHT MODEL SHOP REPORT



This section describes use of this report by personnel at the Squadron, Flight or Shop level.   Because of the varying AF installation-wide P2 studies and goals, how this report is used will vary significantly depending on the goals of the study at a particular installation, and is beyond the scope of this report.



STEP 1:  First look at the shop descriptions presented in Chapter 3.  Keep in mind that a “typical” CE shop is described; a composite made from information obtained and observed at several similar CE shops.  Determine which missions and processes apply to your operation.  Not all processes will apply, and not all shops within CEO are organized in the same way, or perform all of the same processes.  Also, review the list of processes and their descriptions found in Appendix C. This will help you to identify additional processes your shop may perform. Make a list of the PPO numbers that relate to each and every process performed in your shop.



STEP 2:  Turn to Chapter 4, PPO Descriptions.  Using the PPO numbers you recorded from Chapter 3, look up each PPO description.  The PPOs in Chapter 4 are presented in numerical order and the section numbers match the PPO numbers for easy reference. Review the PPO descriptions to determine if any of the alternatives presented could be adopted for your shop’s operation. Do not make snap judgments on costs at this time. Make a list of all of the PPOs that may benefit your organization.



STEP 3:  Review the Management Practices presented in Chapter 5.  Use the shop cross reference table (Table 5.6-1) to identify P2 initiatives requiring management support.  Also review the entire list for other management initiatives that might benefit your organization.  Make a list of the practices that may apply to your situation.  Again, do not make judgments about costs at this time. 



STEP 4:  Review the “Good P2 Ideas”  that appear in Chapter 6. Use the shop cross reference table (Table 6.2-1) to help you identify ideas successfully used in shops similar to yours.  Make a list of the ideas from other bases that may work for you.



STEP 5:  Repeat Steps 3 and 4 in a review of Chapter 7’s PPOs that were not further analyzed. While many of the more than 130 potential PPOs identified did not justify full analysis, they may provide ideas that will work in your organization.  You may be able to achieve positive paybacks, when other organizations could not.  Similarly, you may be able to successfully utilize technologies that did not benefit others. Add any additional PPO ideas to your list.



STEP 6:  Collect the information needed to determine your shop- or installation-specific costs.  Use Table 2.5-1 to identify the type of  cost information you need.  When you have the cost data assembled, you may either enter the data into the Microsoft Excel™ spreadsheets provided electronically with each PPO in this report, or do the calculations by hand following the instructions at the end of each PPO in Chapter 4.0.



STEP 7:  Analyze your results. Compare the costs of the alternatives, including operational factors like power requirements, space needs, compatibility with current processes and tasks, etc. before making a final judgment.  



STEP 8:  Review funding sources that may be available to you. These appear in Appendix D. Be sure to contact your squadron pollution prevention point of contact to get specific information about funds available for implementation of PPOs.



STEP 9:  Prepare an implementation plan.



2.5	PRESENTATION AIDS



Explanatory tables have been prepared to help users understand the information presented in the following chapters.  Additional cross references, or indexing tables, are included in the later chapters and appendices. The following tables clarify the economic calculations and assist the user in determining which PPOs apply to his or her shop.  The additional tables and explanations include:  



Example of a typical PPO spreadsheet (Table 2.5-1)

Explanation of the spreadsheet entries (Table 2.5-2)

Description of PPO analysis by section (Table 4-1)

Index table for management practices by shop (Table 5.6-1)

Index table for good ideas by shop (Table 6.2-1)

Index table for those PPOs not further analyzed by shop (Table 7.2-1)



Schematic diagrams, process diagrams, sketches, and photographs of specific processes, equipment arrangements, P2 alternatives, or P2 results are included in the discussions of the PPOs in Chapter 4, MPs in Chapter 5, GIs in Chapter 6 and Alternatives Not Fully Analyzed in Chapter 7. Process diagrams are included where they clarify processes associated with the PPOs.  Process diagrams are also included with the processes in Appendix C.  The diagrams help the user to visualize the PPO alternatives, and to better evaluate the impact of implementation on the shop environment.



The electronic version of this report includes spreadsheets in Microsoft ExcelTM (Version 5.0) that allow users to insert shop- or installation-specific costs and numbers into the analysis.  The analyses presented use typical or default cost and volume values.  These spreadsheets have been imbedded into the document itself.  By placing the cursor over the table and double-clicking, the spreadsheet will open and allow the user to input specific values rather than the default ones.  Rows that are printed in bold type do not require any adjustments by the user.  These rows contain calculations that are automatically updated by the spreadsheet.  An example of a typical spreadsheet followed by an explanation of entries is shown below.  Alternative 1 is usually the baseline or existing condition.  Alternative 2 through Alternative n illustrate the possible alternatives to the current operating conditions.  The user is urged to adjust the costs for installation-specific values.



Table 2.5-1

Sample PPO
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Table 2.5-2.

Explanation of PPO Spreadsheet Entries Shown in Table 2.5-1��Row�Explanation��1�INITIAL INVESTMENT COST

Enter any initial investment costs for purchase, rental, or lease of a capital asset, such as equipment.  This entry is generally a one-time cost, but it may include a once-a-year lease.  The value is entered by the user.  In this example, initial investments are not required for either Alternative 1 or Alternative 2.��2�MANPOWER TO OPERATE (hr/yr)

This row includes the manpower required specifically to operate under this PPO implementation above and beyond current manpower requirements.  The value is entered by the user and should be entered in hours per year.  In this example, the implementation of either Alternative 2 or Alternative 4 will reduce the number of man-hours required to operate the process; thereby reducing the overall annual cost of the process.��3�MANPOWER RATE

The manpower rate is a representative hourly compensation rate for the manpower specified in Row 2.  This information is available from the CE Resources Office.  When a specific grade is not (or cannot) be specified, the nominal value of $20 per hour is used.��4�MANPOWER COST

This is the total manpower cost, and is the result of Row 2 multiplied by Row 3. The user does not manipulate this row.��5�COST OF MATERIAL 1 (per unit)

This is the cost per unit of new materials, such as additives, etc., needed to operate the alternative.  Your Material Acquisition POC should have cost information for you.  The unit specified in this row can change.  For example, it may be gallons for lubricating oil, pounds for grease, or each for batteries.  In some cases, more than one material may be used in the analysis.  In this example, two different materials are used (Rows 5-7 and 8-10).  The cost per unit of material may or may not change among alternatives.��6�AMOUNT PURCHASED (unit)

In this row, the user will enter the amount of the new material considered in Row 5.  The value should be units per year.  For example, if 10 gallons of lubricating oil are needed to operate the process for one month, then 120 (10 gallons per month multiplied by 12 months) would be entered in the cell.  In this example, Alternative 4 does not require the use of this material; a zero was entered in the cell.��7�COST OF MATERIAL 1 PURCHASED

This entry is the result of Row 5 multiplied by Row 6.  Check your units.  If you had gallons per year times dollars per gallon, your answer should be in dollars per year. The user does not manipulate this row.��8�COST OF MATERIAL 2 (per unit)

This is the same as Row 5.  However, a second material is now being considered.  The cost per unit of an additional material used in the analysis is entered here.  Your Material Acquisition POC should have cost information for you.  If your alternative uses only one material replace the default value with zero. ��9�AMOUNT PURCHASED (unit)

This is the same as Row 6 for the second material.  Use an estimated amount of material purchased or obtained in a year, or an average for a month multiplied by 12.  Ensure that you keep your units consistent throughout the analysis, e.g., gallons purchased per year. If your alternative uses only one material replace the default value with zero.��10�COST OF MATERIAL 2 PURCHASED

This is similar to Row 7.  This entry is the result of Row 8 multiplied by Row 9.  The user does not manipulate this row.���

Table 2.5-2. (Continued)

Explanation of PPO Spreadsheet Entries Shown in Table 2.5-1��Row�Explanation��11�ENERGY COST (per operation)

Enter the cost of the energy used per operation of the process.  You can get these costs from the energy manager in CE, usually in Maintenance Engineering or CEV.  The units of this value should be dollars per operation.  Not all PPOs described require the use of additional energy.  In those instances where additional energy is not required, Rows 11-13 should be deleted from the spreadsheet to simplify the analyses.��12�NUMBER OF OPERATIONS

This is the number of operations per year that are using the additional energy priced in Row 11.  If the equipment is operated three times per month, then 36 would be entered by the user.��13�COST OF PURCHASED ENERGY

This is the cost of additional energy requirements per year.  The cost is determined by multiplying Rows 11 and 12. The user does not manipulate this row.��14�COST OF DISPOSAL (per unit)

This entry is the cost per unit for disposing of a substance (both hazardous and non-hazardous).  The Environmental Flight should have disposal cost figures for specified wastes.  The units associated with values entered here can vary.  For example, if oil disposal costs are being considered, then the units will most likely be dollars per gallon.  Battery disposal costs may be dollars per pound.��15�AMOUNT DISPOSED (unit)

This entry is the amount of substance to be disposed of per year.  Ensure that you keep your units consistent throughout the analysis.  For example, if you are disposing 10 gallons of oil per month, and the units in Row 14 are dollars per gallon, then you should enter 120 gallons per year (10 gallons per month multiplied by 12 months).  If the disposal costs are dollars per pound, then units should be pounds per year.��16�DISPOSAL COST

This entry is the result of Row 14 multiplied by Row 15.  This gives the total cost for disposal of the specified material per year.  The user does not manipulate this row.��17�FIRST YEAR COST of PROCESS

This entry is the sum of Rows 1, 4, 7, 10, 13, and 16.  The result is cost to operate the process for the first year.  This cost will include investment costs, manpower costs, material purchases, energy costs, and disposal costs. The user does not manipulate this row.��18�THREE YEAR COST of PROCESS

To calculate the cost of operating this process for three years, this row adds Row 2 to three times the sum of Rows 4, 7, 10, 13, and 16.  The result is the cost involved to operate the process for three years.  This cost will include investment costs, manpower costs, material purchases, energy costs, and disposal costs necessary to operate the process for three years.  The user does not manipulate this row.��19�FIRST YEAR SAVINGS

This row is calculated by subtracting the first year cost (for Alternative 2 and higher) from the baseline costs for Alternative 1, Row 17.  The first year savings to remain with the current practice (Alternative 1) is always zero.  For alternatives other than the current practice (Alternatives 2 and higher), this value will be the first year savings gained by implementing the new practice.  If this value is negative, then the new process will actually net a first year cost for implementing the new alternative.  The user does not manipulate this row.���

Table 2.5-2. (Continued)

Explanation of PPO Spreadsheet Entries Shown in Table 2.5-1��Row�Explanation��20�THREE YEAR SAVINGS

This row is calculated by subtracting the three year cost (for Alternative 2 and higher) from the baseline costs for Alternative 1, Row 18.  The three year savings to remain with the current practice (Alternative 1) is always zero.  For alternatives other than the current practice (Alternatives 2 and higher), this value will be the three year savings gained by implementing the new practice.  If this value is negative, then the new process will actually net a three year cost for implementing the new alternative.  The user does not manipulate this row.��21�PAYBACK PERIOD (in years)

The payback period is the length of time it takes to recover the initial capital investment from the savings achieved by implementing the PPO.  This value is a measure of whether an investment is a positive or negative one.  The payback period is never applicable for the current practice (Alternative 1).  If the calculated payback period is zero, there is no initial investment and the payback period is not applicable.  If the calculated payback period is less than zero, the alternative results in the process costing more than the current practice, and the value of the initial investment will never be recovered.  The payback period is computed for each alternative by dividing the initial investment cost by the annual savings incorporating a three year amortized investment (i.e., the investment is paid off in three equal payments). The user does not manipulate this row.���
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DISCLAIMER

Air Force comments or use of brand names or trademarks in this report do not indicate an endorsement or approval. These names are provided for discussion purposes only. Many manufacturers produce similar products.  The product merits and capabilities must be gauged in relationship to the specific tasks addressed.  The reader is advised to contact PRO-ACT and/or other bases for additional product names.
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