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SECTION 1

EXECUTIVE SUMMARY

Pollution prevention offers a cost-effective means of meeting environmental objectives in an era in which federal facilities are subject to stricter levels of regulation, greater public scrutiny of their environmental records, and tighter budgetary constraints.  The costs of failing to prevent pollution in the federal sector have become dramatically evident; in some cases, cleanup costs are estimated in the hundreds of billions of dollars.

On August 3, 1993, the President signed Executive Order (E.O.) 12856 that directed all federal agencies to comply with the Emergency Planning and Community Right-to-Know Act of 1986 (EPCRA) and the Pollution Prevention Act of 1990 (PPA). The executive order emphasized that the Federal Government must demonstrate pollution prevention (P2) leadership by improving facility management, incorporating environmental principles in acquisition practices, establishing comprehensive P2 Plans, and developing innovative technologies.

E.O. 12856 requires federal facilities meeting certain criteria to comply with Sections 301 through 313 of EPCRA and to take other P2 actions.  Specifically, the E.O. requires those facilities subject to Section 313 of EPCRA to prepare P2 Plans.  E.O. 12856 also calls on federal agencies to develop a 50 percent reduction goal by 1999 for their releases of toxic chemicals, with the baseline being no later than 1994.

The PPA establishes a new environmental management hierarchy as national policy.  This hierarchy, also incorporated into E.O. 12856, calls for the following:

· Pollution should be prevented or reduced at the source whenever possible;

· Pollution that cannot be prevented should be recycled in an environmentally safe manner whenever feasible;

· Pollution that cannot be prevented or recycled should be treated in an environmentally safe manner whenever feasible; and, 

· Disposal or other release into the environment should be employed only as a last resort and should be conducted in an environmentally safe manner.

Implementing guidance for E.O. 12856 has been issued by the Chief of Naval Operations (CNO) in OPNAVINST 5090.lB.  Navy commands and activities are directed to develop and implement P2 Programs.  As part of their P2 Program, they are to develop and implement a P2 Plan that shall address the actions required by the activity for reducing pollution from all sources and to all media and for meeting their major claimant’s toxic chemical release reduction requirement.

The purpose of this guide is to provide Navy personnel with a document that describes how to develop an installation P2 Program.  It is also meant to serve as an overview and reference document to assist installations in preparing their P2 Plans.  Since pollution prevention is an evolving program, the guide will require annual updates.  Personnel are encouraged to expand this document to meet their local requirements and to send suggested changes to CNO.

Section 1 provides policy background, mandate, and context for preparation of P2 Plans. Section 2 presents Navy requirements for establishing P2 Programs and presents goals to be used by installations for their P2 Programs.  Section 3 provides an overview of the expected scope of an installation’s P2 Program and details the content of an installation’s P2 Plan.  Section 4 provides guidance for the analysis and evaluation of process-specific P2 options.  For installations that elect to use a contractor to prepare their P2 Plan, a sample contractor Statement of Work (SOW) is provided in Section 5.  A summary of the Navy’s Solid Waste Management Plan Guide is provided in Appendix A.  Guidance for developing ozone-depleting substances (ODS) programs is provided in Appendix B.  Appendices C through E provide supplemental information for Section 4.

SECTION 2

POLLUTION PREVENTION REQUIREMENTS AND GOALS

OPNAVINST 5090.lB provides the pollution prevention policies and procedures for the Navy, including applicable requirements of E.O. 12856, that mandates federal facility compliance with the PPA, and other requirements.  OPNAVINST 5090.lB mandates that all shore installations prepare a P2 Plan.  Other specific goals and requirements for pollution prevention are spelled out in E.O. 12856 and OPNAVINST 5090.lB and are summarized below.

2.1
REQUIREMENT FOR POLLUTION PREVENTION PLAN

E.O. 12856 requires any federal facility that meets or exceeds the EPCRA toxic release inventory (TRI) reporting requirements (covered facility) to develop and implement a P2 Plan. OPNAVINST 5090.lB requires every shore installation to develop and implement a P2 Plan. Therefore, even if a shore installation is not considered a covered facility under EPCRA, it still must develop P2 goals, document them in a P2 plan and implement its P2 goals.  All installations must develop their P2 Plans by December 1995 and forward a copy of their P2 Plan to the Naval Facilities Engineering Service Center in Port Hueneme, California.

Several states and localities also have requirements for P2 Plans.  For installations with state or local P2 requirements, their P2 Plans must also meet these requirements.

2.2 NAVY GOAL TO REDUCE TOXIC CHEMICAL RELEASES BY COVERED


FACILITIES

E.O. 12856 requires that all covered facilities develop goals to reduce total releases and off-site transfers of toxic chemicals by the end of 1999. The Navy-wide goal is for a 50 percent reduction in total reportable toxic releases and off-site transfers by each claimant. To meet this goal each installation that is a covered facility should strive for a 50 percent reduction in toxic releases and off-site transfers. It is recognized that some installations have already made considerable progress in reducing toxic releases and off-site transfers. Accordingly, the Navy may assign differing goals to installations based upon an assessment of progress already achieved and the opportunity for realizing further reductions in a cost effective manner. Installations that are covered facilities should therefore include in their plans descriptions of progress already made and future initiatives that will contribute to the Navy goal.

2.3 OTHER REDUCTION GOALS FOR COVERED AND NON-COVERED

FACILITIES

Many installations will be below EPCRA TRI reporting requirements and will not be required to meet the rigorous requirements of TRI reporting; however, they must still prepare a P2 Plan under OPNAVINST 5090.lB.  As part of their P2 Plan, clear reduction goals should be presented and mechanisms for meeting the goals should be outlined.

The type of goals developed by a facility will depend on the size and functions of the installation, on data availability, on the progress already achieved, and on the anticipated cost effectiveness of further reductions.  The actions that an installation can undertake to achieve its P2 goals may focus on the managerial elements of the P2 Plan or on planned process-specific improvements.  As a minimum, the Navy has set a goal of a 50 percent reduction in hazardous waste generation with continual improvement by the end of calendar 1999.  Table 2.1 summarizes minimum P2 goals for an installation that is not a covered facility as well as additional goals that an installation could incorporate into its P2 Program.  This list is not all inclusive and should be used as a guide to developing goals.

2.4 RESPONSIBILITY FOR PREPARATION OF POLLUTION PREVENTION

PLANS

The ultimate responsibility for preparing, coordinating, approving, and implementing an installation’s P2 Plan is vested in the Commander/Commanding Officer of the host installation. The host installation will prepare a P2 Plan for its tenant activities that are located on the same base or in the same geographic area.  For example, at a large naval station, the host installation would prepare a P2 Plan for the entire installation, including the tenant activities located within the boundaries of the installation. Tenants are required to support and participate in the P2 actions of the host installation as deemed necessary by the host Commanding Officer.
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SECTION 3

DEVELOPING THE PLAN


The installation’s P2 Plan defines the structure of its P2 Program and explains how the P2 Program goals will be met.  The P2 Plan is a dynamic document that is used to guide P2 efforts and measure progress towards achieving P2 goals.

3.1
POLLUTION PREVENTION PROGRAM


The scope and extent of an installation’s P2 Program depends on the size of the installation, the number of tenant activities, and the regulatory requirements that must be addressed by the P2 Program.  P2 Program efforts are directed at reductions in toxic chemical releases and off-site transfers (releases), if the installation is a covered facility, and at reductions in hazardous waste generation if it is not a covered facility.  Initially the P2 Program will focus on those process and/or management changes with the greatest opportunity for reduction of releases.  Once these initial actions have been completed, the P2 Program goals can be revised to address additional P2 opportunities.



Large installations that meet or exceed the threshold reporting requirements of Section 313 of EPCRA are required to characterize installation processes that release toxic chemicals, evaluate and select options to reduce releases, and to implement the selected options for reducing releases.  For installations that do not meet the threshold reporting requirements of Section 313 of EPCRA, initial P2 Program efforts will be management changes, such as implementing Authorized Use Lists (AULs) for each activity or detailed evaluation of the major hazardous waste generating activities at the installation, and process-specific improvements at those activities to reduce hazardous waste generation.



Define goals and policies of the installation’s P2 Program prior to preparing the P2 Plan. The scope and priorities of the P2 Program must be clear to managers and staff. For example, if an activity’s primary processes are aircraft painting and cleaning and these processes are the major sources of toxic chemical releases or hazardous waste generation, then those processes are the highest priority for evaluating P2 reductions. Address P2 reductions at processes that are lesser sources of toxic chemicals or hazardous waste only after major sources have been evaluated.


Design the installation’s P2 Program by: establishing the installation’s P2 goals and the P2 Program’s scope; determining the extent of previous or ongoing P2 efforts and the availability of data that can be used to develop the P2 Plan; and, determining how the P2 Plan will be prepared.  Identify the following:

· Installation’s management structure for hazardous waste and materials;

· Availability from the supply system of activity or shop level materials accounting data;

· Activity hazardous material usage relative to TRI thresholds;

· Previous or ongoing P2 efforts and reductions already achieved;

· Status of EPCRA reporting efforts, if required; and,

· Resources available for preparing a P2 Plan.


To ensure an effective P2 Program show management commitment through senior-level, written commitment to policies and the following actions:

· Name a P2 Coordinator and outline his or her responsibilities;

· Establish a P2 Task Force that represents all key activities at the installation;

· Commit adequate levels of staff, resources, and finding to develop and implement the P2 Plan;

· Provide logistics and equipment purchases required to implement the P2 Plan;

· Implement training and incentive programs; and

· Establish enhanced communications procedures.

3.2
POLLUTION PREVENTION PLAN


Tailor the installation’s P2 Plan to the specific goals of the installation’s P2 Program and address specific requirements of applicable state and local regulations. Consider the nature of the operations at the installation’s activities and the goals of the P2 Program when developing the P2 Plan. Adopt an approach that provides the most useful information while making the best use of limited data and personnel resources. For Navy wide consistency, however, prepare the installation’s P2 Plan using the following format, which embodies the minimum elements required:

· Purpose;

· Policy statement by the shore installation commander/Commanding Officer;

· Applicability and scope of the P2 effort;

· Description of the shore installation,

· Management and administrative elements;

· Planned process-specific improvements;

· Priorities;

· Potential barriers to P2 Plan;

· Other relevant plan requirements; and

· Commanding Officer’s Approval; and

· Appendices containing a detailed plan of action and milestones (POA&M) for implementing the P2 Plan and any other relevant information.



Each element of the P2 Plan is described below.  Section 4 provides detailed instructions on evaluating process-specific improvements.  Section 5 provides a sample contractors SOW for installations that elect to use a contractor to prepare this P2 Plan.

3.2.1   Purpose


Present the purpose of the P2 Plan. The P2 Plan will:

· Identify the measures and management procedures that will be used to comply with the requirements of DoD and DoN directives and federal, state, and local codes, standards, and regulations;

· Identify major processes that use toxic chemicals or generate hazardous wastes that are transferred off-site; and,

· Develop technically and economically feasible options for reducing the transfer of toxic chemicals and hazardous wastes off-site.

3.2.2 Policy


The policy statement presents the goals set by the P2 Program. Policy is a statement of values embodied in a goal that the activity will commit resources to achieve. The policy statement provides a clear statement on responsibility, authority, and accountability for pollution prevention. The policy statement should be consistent with the CNO’s policy as stated in OPNAVINST 5090.lB.


Pollution prevention, as defined in the PPA, means source reduction and other practices that reduce or eliminate the creation of pollutants through: (a) increased efficiency in the use of materials, energy, water, or other resources; or (b) protection of natural resources by conservation.

3.2.3 Applicability and Scope


This section defines what installation activities the P2 Plan covers. It lists and describes all commands and activities to which the plan applies, including tenant and supported organizations and on-site contractors and their personnel. This section also identifies whether the installation is subject to EPCRA Section 313 reporting requirements and defines the scope of the P2 Plan.

3.2.4
Description of Shore Installation


Provides a mission overview and generally describes the installation and its tenants, for the benefit of external reviewers and to ensure that internal Navy personnel fully understand the relationship of the plan to the continued accomplishment of assigned missions. Provide information that includes:

· Mission Statement - Derived from the general mission statement of the installation and any possible changes due to the Base Realignment and Closing Act (BRAC).

· Geographical Designator - Use currently available USN documentation/briefs (including distance from the nearest communities, natural resources, etc.) and relevant concerns as to being in a nonattainment area, etc.

· Nature of Operations and Activities - Generic overview of the operations/processes that are performed by each major activity.

· Summary of Current P2 Practice Programs and Assigned Responsibilities - Discuss any prior and ongoing P2 projects beyond regulatory compliance (include details in an appendix).  Provide a summary of pollution reductions achieved and the associated cost avoidance.

3.2.5
Management and Administrative Elements


This section provides details on management of the P2 Program and on the management changes that will be implemented to achieve P2 Program goals.  Include an organizational chart identifying the individuals responsible for current P2 practices.  Specific areas that need to be addressed are discussed in the following sub-sections.


3.2.5.1  Roles and Responsibilities


Assigns the tasks required to implement the P2 Plan; measure progress; track the POA&M; and establish the delegation of authority, responsibility, and accountability for preparing and implementing the P2 Plan. Example task assignments are:

· Executive Officer - Responsible for ensuring that the plan elements are included in all installation POA&Ms and in the Program Objective Memorandum (POM) process to ensure that funding requirements are submitted for FY96 and subsequent years;

· Public Works - Maintains contact with area and state coordinator (OPNAVINST 5090.1B) to identify and anticipate state implementation plan requirements and make recommendations as to any needed changes in the P2 Plan.


3.2.5.2  Provisions for Updating the Plan


Describe the procedures and milestones for continual update and refinement to the P2 Plan.  Set dates for periodic review and follow-on action with reference to both progress on current plan and any required changes associated with new missions of the installation.

3.2.5.3  Provisions for Measuring and Reporting Progress



Describe the methods to be used to measure progress in meeting P2 goals, tracking results, and reporting results of the P2 Plan. Specific reporting requirements are provided in OPNAVINST 5090.lB.



Use existing toxic chemical release and hazardous waste generation data. For installations that are required to prepare TRI reports, these reports will serve as the basis for measuring progress. For installations that do not meet TRI reporting requirements, Hazardous Waste Annual Reports will provide a basis for measuring progress.


3.2.5.4  Hazardous Material Management Procedures

A key element of a successful P2 Program is clear control and accounting of hazardous material usage. If an AUL and a hazardous material control and management system, for example the Consolidated Hazardous Material Reutilization and Inventory Management Program (CHRIMP), are already in place, these systems should be described. If they have not been implemented, a program for implementing them should be provided. This section should also describe the initial and long-term plans and procedures for creating and maintaining hazardous material and hazardous waste databases.


3.2.5.5  Pollution Prevention Training and Awareness


The training and awareness section of the P2 Plan defines the training required to assure that all levels of personnel expected to contribute to the successful execution of the P2 Plan are kept well informed of Navy and local requirements. OPNAVINST 5090.lB requires that all elements of E.O. 12856 be incorporated into regular enlisted and officer training. Shoreside commanding officers are encouraged to provide environmental and awareness training to appropriate personnel at sites where work practices play a significant role with respect to the environment. In order to assure that good sense policy is executed at all levels throughout the command, as well as complying with any state requirements for P2 planning, training and awareness requirements need to be developed. The information that needs to be conveyed includes:

· The definition of P2;

· The intent of E.O. 12856;

· DoD P2 policy;

· The potential for P2 to avoid costs, increase efficiency, improve readiness, increase product quality, and reduce the risk of environmental non compliance;

· New and emerging materials and technology, good ideas, and lessons learned by neighboring activities that can be used to further source reduction;

· Command goals for reduction, including specific targeted chemicals and the intent of the installation’s P2 Plan;

· The commands expectations of each individual who has a role in the P2 Plan’s execution;

· Progress toward the commands source reduction goals; and

· The command’s appreciation to those tenants, activities, and individuals that are actively pursuing these goals in the form of “attaboys,” monetary, and other awards.


The most productive method for establishing P2 training and awareness is to use an intra-command Process Action Team (PAT). Generally, the PAT should be comprised of operations and maintenance personnel, supply personnel, HMC&M training personnel, PAO, and personnel from the installation’s environmental office. Those assisting the installation in writing the training and awareness portion of the P2 Plan should be familiar with general Navy training and awareness processes as well as P2 policies, goals, and methods.


3.2.5.6  Provisions for Exchanging Information With Other Organizations


Discuss current and potential communication methods that will enhance sharing P2 information within the installation among tenant activities and with other Navy installations, DoD and other government agencies, EPA and local regulatory authorities and the community.

3.2.6
Planned Process-Specific Improvements


This section summarizes the process-specific options that will be used to meet the P2 goals of the installation’s P2 Program. The extent of this section depends on the P2 Plan’s goals for reductions of toxic chemical releases or hazardous wastes reduction.



If the installation is a covered facility under EPCRA, a detailed process-specific assessment of reduction opportunities is required. This assessment can be included in the P2 Plan or compiled in a separate document. Specific procedures for collecting and analyzing the data needed to select process-specific options are presented in Section 4.


If the installation is not a covered facility, assessment of process-specific reduction opportunities may not be required to meet the installation’s P2 Program goals. Instead, implementation of the hazardous material management procedures may be sufficient to meet P2 Program goals. For example, implementing AULs or a CHRIMP system for all activities may provide sufficient reduction in hazardous waste generation to meet P2 Program goals.

3.2.7
Priorities


State clearly and briefly the priorities for implementing the administrative, managerial, and process-specific improvements that are required to meet P2 Program goals. Prioritize the projects required to meet P2 Program goals. Prioritization methods are provided in Section 4.8.

3.2.8
Potential Barriers to Plan


Discuss any barriers to accomplishing the management and process-specific improvements presented in the P2 Plan. These include delays associated with the budget process, Engineering Change Proposals (ECPs), Engineering approval, publication changes, lack of funding, skepticism at the management and shop levels, and other conditions beyond control of local authority.

3.2.9
Other Requirements



Describe any related P2 requirements and relevant items that have a bearing on the plan. Other P2 requirements include Solid Waste Management Plans, ODS Programs and local P2 requirements.

3.2.9.1  Solid Waste Management Plans



All Navy shore activities worldwide are required to develop and implement a Solid Waste Management Plan (SWMP) per OPNAVINST 5090.lA. At a minimum, the SWMP must address management/administration, collection, waste characterization, generation rates, recycling, composting, incineration, landfilling, plan goals, record keeping, reporting, activity instruction, and compliance with federal, state, and local solid waste regulations. The SWMP will provide the basis for achieving the solid waste reduction goals set by the P2 Program.


Solid Waste Management Plan Guide, NEESA 5.0-004 of September 1993 is available from the Naval Facilities Engineering Service Center (NFESC) by calling DSN 551-6230 or commercial (805) 982-6230. The SWMP Guide is divided into five chapters. Chapter 1 discusses solid waste requirements and outlines the steps to develop and implement an installation SWMP. Chapter 2 discusses the information sources and information needed to develop the installation SWMP. Chapter 3 discusses the decision making process of evaluating the solid waste diversion, recycling, incineration, composting, and landfill options for each type waste identified at the installation. Chapter 4 discusses preparing the SWMP. Chapter 5 discusses preparing the installation implementing SWMP instruction.  A summary of the Guide is provided in Appendix A.


3.2.9.2  Ozone Depleting Substances Program


To implement the phase out of ozone depleting substances (ODS), installations are required to prepare a Shoreside ODS Conversion/Replacement Plan. Information and guidance on preparing and implementing these plans is presented in Appendix B.

3.2.9.3  Local Pollution Prevention Requirements


If there are state or local requirements for Pollution Prevention, these requirements should be discussed and actions taken to meet them identified.

3.2.10
Commanding Officer’s Certification of Accuracy and Completeness

Approval Statement and signature of the Commanding Officer or OIC of the host installation.

SECTION 4

PERFORMING PROCESS-SPECIFIC

IMPROVEMENT ASSESSMENTS

This section documents suggested procedures to be used to determine what process-specific options should be instituted to help meet the P2 goals established by the installation. Figure 4.1 depicts the flow chart of procedures or tasks used and each task is described in this section. These procedures are to be used by installations whose P2 goals focus on process-specific reductions (either toxic chemical releases or hazardous waste) and have data available to support the effort. Installations whose toxic chemical releases are below the EPCRA TRI reporting requirements and who do not have process-specific hazardous waste generation data should implement material management procedures prior to undertaking process-specific reductions.

4.1
ESTABLISH A POLLUTION PREVENTION TEAM

Establish a P2 team or task force for the installation. If a contractor is performing the P2 process assessment, include the contractor in meetings or provide copies of the meeting minutes as early in the project as possible. The P2 team can include personnel from the environmental department, organization and tenant representatives, and other Navy personnel with expertise in P2. The key to a team approach to P2 is communication. The importance of P2 and the goals and objectives of the P2 Program must be communicated to all personnel at the installation.

4.2
SET POLLUTION PREVENTION GOALS

The first step in any P2 analysis is setting goals. As discussed in Section 2, P2 goals will vary by installation and may include reductions in toxic chemical releases, hazardous waste generation, solid waste generation, and/or ODS elimination. The established P2 goals should be included in the P2 Plan.
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4.3
DETERMINE BASELINES

Establish the baseline for planned reductions to determine if the goal(s) are being met. If an installation is a covered facility, the baseline year must be 1994. If the installation is not a covered facility, the baseline year for hazardous waste reduction will also be 1994. Baseline years for reduction of other waste streams will be based on local requirements or established by the installation.

If an installation is a covered facility and is required to reduce toxic chemical releases, it must establish total toxic chemical releases and report them on their EPCRA Section 313 Form R report. This reporting establishes the baseline. Because of the time consuming task of establishing toxic releases, an installation can collect P2 process data at the same time as it collects data to establish TRI reporting requirements. Guidance for meeting the requirements of EPCRA is provided in the following documents:

· 5090 Ser 45lC/40595978 dated 4 Mar 94, Implementing Guidance for Executive Order 12856, Federal Compliance with Right-to-Know Laws and Pollution Prevention Requirements;

· Getting Started with the Emergency Planning and Community Right-to-Know Act (EPCRA), Joint Service Document, April 1994

· EPCRA Calculation Manual, Joint Service Document, August 1994.

If an installation is not a covered facility its primary P2 goal will to reduce hazardous waste generation by 50 percent by 1999. A baseline of hazardous waste generation can be determined from the Biennial Report submitted to EPA, the Navy Hazardous Waste Annual Report, or other hazardous waste records (e.g., manifests).

For installations whose hazardous material usage and/hazardous waste generation are minimal, the P2 focus may be on municipal solid waste and ODS. A baseline for municipal solid waste can be determined from the installation Solid Waste Management Plan.

4.4
COLLECT PROCESS-SPECIFIC DATA

This section covers the data collection procedures for processes using hazardous materials and generating hazardous wastes. Data collection methodologies for municipal solid waste can be found in the SWMP Guide (NEESA 5.0-004), summarized in Appendix A and for the ODS program in Appendix B.

The purpose of data collection is twofold. It can establish an installation’s baseline(s) and document major processes using toxic chemicals and/or generating hazardous waste. Data collection identifies areas where pollution can be eliminated or reduced and provides a basis for reporting such eliminations/reductions.

Make a determination, based on the installation goal, whether data will be collected for all processes or just the processes that are the major users of toxic chemicals or generators of hazardous wastes. If data is being collected to establish a baseline, data should be collected for every process area using toxic chemicals and/or generating hazardous wastes (including air emissions and wastewater). If a baseline is already established, the installation may choose only to visit those processes using large percentages of the toxic chemicals or contributing large percentages of hazardous wastes.

In addition to determining whether or not all process sites will be visited, several pre-data collection steps should be completed to insure a systematic approach to data collection. These steps include an initial site visit, a detailed review of existing data and documentation, and preparation of a work plan. The purpose of the initial site visit is to introduce the installation’s P2 team, to familiarize the P2 team with shops that will be visited and to review existing data and documentation. The information gathered during the initial site visit as well as the data review is included in a work plan. This work plan also details how all project activities will be performed, the work breakdown structure and the POA&M.

The procedures for collecting process data are the same regardless if every process site or if only major process sites are to be visited. Process-specific data collection can be accomplished through review of existing process data and through interviews with process operators. The focus of the interview is gathering data that, along with personal observations, accurately characterizes and represents each process using hazardous material or producing hazardous wastes and/or toxic chemical releases. Guidance for conducting shop/process interviews is provided in Appendix C.

Worksheets are a helpful tool for collecting process data. They insure that all necessary data are collected and provide a consistent format for data collection. Various worksheets are available for use during data collection, including those found in EPA’s Facility Pollution Prevention Guide (EPA/600-R-92/088). In general, any worksheets designed for data collection should include areas to record basic process descriptions, types and quantity of process materials used and types and quantities of wastes generated (see Appendix D for typical information to be included on data collection worksheets and an example worksheet format).

A process flow diagram (PFD) should also be sketched during the process visit. PFDs are a graphical depiction of the process that include process inputs (chemicals, water, and parts) and process outputs (hazardous waste, air emissions, wastewater, and finished parts). An example PFD is shown in Figure 4.2.

As part of the P2 Plan process-specific improvements that the installation has already implemented that have reduced use of toxic chemicals and/or generation of hazardous waste/toxic releases are documented. During the site interview any P2 initiatives already implemented or planned for implementation should be recorded.

4.5
REDUCE PROCESS-SPECIFIC DATA

The data reduction task, like the data collection task, is dependent on whether a baseline(s) has been established, what the reduction goals are, and whether data was collected for all or just the major processes. In general, data reduction involves converting all process material and waste data to pounds, performing materials accounting for the processes, performing any necessary toxic release calculations, and ranking the processes for further evaluation.

The procedure for converting all collected process data to pounds can be accomplished with a database or through hand calculations. The material safety data sheets (MSDSs) available on the Hazardous Material Information System or from manufacturers for local purchase items can be used to establish material densities. MSDSs also contain hazardous constituent information  (usually  by  percentage  weight)  that  can  be  used  to calculate the weight of toxic 
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chemicals (if any) in each input material (Appendix E). If the constituent information on the MSDS is proprietary, it will be necessary to obtain this information from the manufacturer.

Once the input and output data have been converted to pounds, the materials accounting for the process is performed. The materials accounting procedure is intended to determine if the inputs to the process equal the outputs from the process (including what was consumed or used up in the process). If significant discrepancies exist between inputs and outputs, an accounting of those discrepancies should be made. Examples of inputs not necessarily accounted for include paint on parts being stripped, dry paint booth filters, and oil filters. An example of an output not accounted for is fugitive emissions. In the event of discrepancies, such as those identified, influent and effluent streams should be correlated by accounting for differences or omissions in the data provided. This correlation provides a more accurate understanding of influent and effluent streams and accounts for many possible sources and destinations of the materials used in the process.

For installations that use data collection to establish a baseline for TRI reporting or to identify major contributors to toxic releases, a mass balance calculation of toxic chemicals is necessary. The TRI documents listed previously in this section have guidance for calculating toxic releases.

One of the purposes of ranking the process sites is to establish which of the processes are the major contributors to the established baseline. Prioritization techniques vary, but as a minimum, the one used should account for the amount of hazardous materials used, the toxicity of the materials used, and the amount and type of wastes generated. A list of potential prioritization factors and scoring points is shown in Table 4.1. The choice of factors used will depend on the level of data collected and the amount of data reduction performed.

4.6
IDENTIFY POLLUTION PREVENTION OPTIONS

P2 options will be identified for the set of process sites determined from the data reduction task. Potential options can be identified in a number of ways including: (1) information obtained from process operators during the site interviews; (2) reviewing initiatives already implemented  for  similar  processes  at  the  installation;  (3) reviewing automated clearinghouse
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data; (4) reviewing industry and DoD literature; and (5) consulting vendors and manufacturers. Through this identification process, a list of P2 options for each process site should be produced.

4.7
EVALUATE POLLUTION PREVENTION OPTIONS

Evaluate identified P2 options for technical and economic feasibility. The P2 team (and other personnel as needed) should take part in the technical feasibility evaluation. The basic question that needs to be answered is, “Will the option work in this specific application?” To answer this question, the following issues should be addressed: effects on product quality; effects on the time it takes to perform the operation; requirements for military specification changes; and, evidence that the option has worked in similar applications. If a determination is made that the option is technically feasible for a specific process it should be evaluated for economic feasibility.

The economic feasibility of an option is usually based on the option providing sufficient cost savings to achieve a payback period of less than three years. Calculations of cost savings and payback period require identification of applicable cost elements for the selected option. A suggested procedure for performing an economic analysis and an example are provided in Appendix F.

4.8
RANK POLLUTION PREVENTION OPTIONS

Ranking the process-specific options is the final step before prioritizing P2 initiatives for implementation. The ranking of P2 options combines the results of the technical feasibility evaluation and economic analysis, and the potential for reductions, especially those that help towards overall reduction goals. Suggested criteria and scoring points for completing the final ranking are included in Table 4.2.

Intangible factors (unquantifiable), such as public perception, future liability, and/or regulatory requirements should be identified and considered in the option ranking. A final list of ranked options is included the P2 Plan.
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SECTION 5

SAMPLE CONTRACTOR

STATEMENT OF WORK



To assist shore installations that have elected to use a contractor to prepare their P2 Plan, the following sample contractor Statement of Work (SOW) is provided.  This SOW is an example and italics should be replaced with installation specific information.

Date

MEMORANDUM
From:
Engineer in Charge

To:
Contract Office

Subject:
Contract NXXXXX-XX-X-XXXX, Pollution Prevention Plan for the Naval Facility

1.
ENCLOSED IS THE SCOPE OF WORK FOR DELIVERY ORDER OOOX UNDER SUBJECT CONTRACT TO WRITE THE POLLUTION PREVENTION PLAN FOR THE Naval Facility. PLEASE INITIATE THE CONTRACT ACTION FOR THIS PROJECT.

2.
REFER ANY QUESTION ON THIS MATTER TO THE ENGINEER IN CHARGE AT x9999.

Date

DELIVERY ORDER OOOX

SCOPE OF WORK

Project Title:  Preparation of Pollution Prevention Plan for the Naval Facility

Contract Number:  NXXXXX-XX-X-XXX
Contract Officer:  Your Contracts Representative

Engineer In Charge (EIC):  Your Engineer in Charge

EIC Telephone Number:  (805) 555-1234

I.
SPECIFIC REQUIREMENTS

The A/E contractor will collect data for activities using toxic chemicals, generating hazardous wastes or that use ozone depleting substances at the Naval Facility and identify and rank pollutant prevention opportunities and options.  The A/E contractor will use the collected data to develop a Pollution Prevention Plan in accordance with OPNAVINST 5090.lB and the Naval Shore Installation Pollution Prevention Planning Guide.  The study will include but not be limited to providing the following tasks.


A.
Initial Site Visit. The contractor shall conduct an initial site visit to the Naval Facility. As part of this visit, the contractor shall meet with facility environmental management personnel to receive an initial briefing on the facility, review its existing pollution prevention efforts and tour the facility.


B.
Work Plan and Health and Safety Plan. The contractor shall prepare a Work Plan and a Health and Safety Plan. The Health and Safety Plan shall address all actions taken by a contractor to ensure compliance with 29 CFR 1910.120. The contractor will be solely responsible for the health and safety of contractor’s employees. The work plan shall include:  a milestone chart showing the sequence of  activities  and  procedures to be used to identify and evaluate P2 opportunities. 

All procedures will be reviewed and approved before use by the contractor. The procedures shall be in accordance with the Naval Shore Installation Guide.


C.
Survey Data Collection. The contractor shall provide an in-briefing to facility personnel prior to data collection. The contractor shall conduct site visits to interview personnel and complete data collection forms for key activities. The contractor shall focus on the most significant waste streams and shall use the following criteria to prioritize waste streams: regulatory compliance; achievement of stated P2 goals; quantity of waste being generated; hazardous properties of waste; potential environmental and safety risk, and liability; waste minimization potential; ease of implementation; cost of current waste management practices; and the potential for recovering valuable by-products. The contractor shall develop criteria and a methodology for prioritizing waste streams and process evaluations. This list shall be approved by the government prior to field work.


D.
Technical Options Evaluations. The contractor shall identify technical options to reduce pollution for each activity process evaluated. Options shall be listed in the following most-to-least preferred hierarchy: source reduction, recycling, on-base recycling, on-base treatment, off-base treatment, incineration, disposal. The technical evaluation and recommendations shall address safety concern, industrial hygiene concerns, space limitations, production compatibility, labor requirements, utility requirements, implementation time and cost, increased expertise, and impact on compliance. The options shall be listed in the following priority: new management initiatives; off-the-shelf material or technology substitution; substitution of materials or technology in research; and technology requiring new research. The contractor shall recommend both short- and long-term options complete with payback analysis.


F.
Implementation Plan. The contractor shall develop a phased implementation plan of pollution prevention opportunities identified. The phasing plan shall show each phase subdivided and list individual actions in priority order.


G.
Final Report. The contractor shall combine all information under this task into a Pollution Prevention Plan. The plan shall have an executive summary and separate sections for purpose, policy statement, applicability and scopes, facility description, management and administrative elements, planned process-specific implements, priorities, potential barriers, other relevant requirements and commanding officers approval. Included as appendices shall be a detailed plan  of 

action and milestones for implementing the plan, a P2 assessment report and other relevant conformation.


H.
Findings/Recommendations Review. The contractor shall conduct a review of the findings in this study and discuss Navy goals and objectives in the Pollution Prevention Program at the Naval Facility after completion of the field work. This task shall include the preparation of materials to ensure implementation and management of pollution prevention practices and policies.

II.
SUBMITTAL PROCEDURES

The contractor shall submit monthly progress reports. In addition to the five hard copies of the final reports, the contractor will also provide two computer disks compatible to EFD and activity computer systems.

All correspondence shall be addressed to the Commanding Officer of the EFD.

The contract number shown in the heading of this scope of work is the number assigned to the A&E contract for this work, and shall be used on all reports and correspondence relative to this contract.

The A&E contractor shall prepare conference reports of all conferences and telephone instructions and deliver two copies of all reports to the EIC within five days from the date of such conference or telephone instruction.

All reports, calculations, drawings, etc., generated for the execution of this contract shall become the property of the EFD.

III.
SUBMITTAL REQUIREMENTS

(EDIT NUMBER OF COPIES REQUIRED)

A.
Work Plan (2 copies required)

The purpose of this submittal is to provide a plan to be followed during this P2 study. One copy shall be delivered to the EFD and one copy delivered by the A/E to the designated point of contact at the activity.


B.
Preliminary Submittal (2 copies required)

The 35 percent completion report will include all areas to be covered, either in outline or narrative form to indicate the intended depth of coverage. One copy shall be delivered to the EFD and one copy delivered to the designated point of contact at the activity. The format of this submittal will be loose paper set up as an insert to the two original three-ring binders and will be intended to replace entirely the old contents of the binders. This will also apply for the Draft Submittal and the Final Submittal’s first two copies of the report.


C.
Draft Submittal (3 copies required)

The 90 percent completion report should contain all the required information that is available at the time of submission. Binders approved during the EFD review of the Concept Submittal are required for this submittal. Two copies shall be delivered to EFD; one copy delivered to the designated point of contact at the activity. All extra copies shall be bound in three ring binders just as the first two copies.


D.
Final Submittal (5 copies required)

This submittal must incorporate all revisions from the draft reviews. Three copies will be delivered to EFD and two copies delivered to the designated point of contact at the activity. All extra copies shall be bound in three ring binders just as the first two copies. A disk containing the report in WordPerfect Version 5.1 shall be included and any charts can be in WordPerfect (ver. 5.1) or Microsoft Excel.

IV.
SUBMITTAL SCHEDULE

A. The schedule for the completion of the work is based on the following time frame:

(1) INITIAL SITE VISIT …………………………X WEEKS AFTER CONTRACT





         AWARD

(2) WORK PLAN …………………………………X WEEKS AFTER CONTRACT





         AWARD

(3) GOVERNMENT REVIEW ……………………X WEEKS

(4) SITE ASSESSMENT ………………………….X WEEKS AFTER CONTRACT




          AWARD

(5) PRELIMINARY SUBMITTAL ……………….X WEEKS AFTER CONTRACT









          AWARD

(6) GOVERNMENT REVIEW ……………………X WEEKS

(7) DRAFT SUBMITTAL …………………………X WEEKS AFTER CONTRACT








           AWARD

(8) GOVERNMENT REVIEW ……………………X WEEKS

(9) FINAL SUBMITTAL ………………………….X WEEKS AFTER GOVERN-







            MENT REVIEW

(10) GOVERNMENT REVIEW ……………………X WEEKS

TOTAL DURATION ………………………….XX WEEKS

Develop Schedule Based on Size of Facility, Number of Processes and Schedule Requirements.

APPENDIX A

SOLID WASTE MANAGEMENT PLAN SUMMARY

APPENDIX A

SOLID WASTE MANAGEMENT PLAN SUMMARY

A.1
STEPS FOR DEVELOPING AND IMPLEMENTING A SWMP


The procedure for developing and implementing a SWMP begins with knowing all of the pertinent regulations, DOD instructions, applicable requirements, and available options for solid waste management. A comprehensive study of the entire solid waste management system is the best method for a SWMP development. Figure A-1 is a recommended step-by-step planning guide. 
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A.1.1
Solid Waste Manager


The Commanding Officer appoints an activity solid waste manager who represents the activity in solid waste matters. The solid waste manager in turn selects representatives from the activity department and tenants to help in developing the SWMP. The representatives should be from Supply, DRMO, Public Works, Moral Welfare and Recreation (MWR), Commissary, and tenant commands to form a solid waste committee to help collect information and guide the development of the SWMP.

A.1.2
Collecting and Reviewing Solid Waste Instructions and Regulations


The Solid Waste Committee will collect and review all pertinent solid waste laws, regulations, and instruction. When collecting regulatory material, make sure you collect the state and local laws and regulations because these will have the most impact on the SWMP. States generally have diversion or recycling goals that must be addressed in the SWMP. Some local communities have additional ordinances governing solid waste disposal which also must be addressed in the SWMP.

A.1.3
Define the Solid Waste Requirement


The SWMP must address all solid waste requirements. OPNAVINST 5090.lA, Chapter 10 requires certain materials be segregated from the waste stream for recycling. In addition, recordkeeping and reporting solid waste information in a Solid Waste Annual Report (SWAR) is a requirement. States or local government may require recycling or diversion from landfilling reporting. President Clinton recently signed several Executive orders mandating Affirmative Procurement that must be addressed in the SWMP.

A.1.4
Collect Present Solid Waste Information


Table A.1 lists sources of solid waste information available on or off the activity.

A.1.5
Waste Characterization

A waste characterization study is necessary to know the exact composition of the solid waste stream.  Waste  characterization  will  help  identify items that can be targeted to recycling, 
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composting or other techniques. The solid waste committee can forgo waste characterization and target certain waste such as office paper and green waste for recycling or diversion.

A.1.6
Analyze and Evaluate Data

The Solid Waste Committee should evaluate each waste type and stream. Table A.2 shows several alternatives to each waste stream; for example, paper can fit in all the hierarchy listed.

A.2
DEVELOP PLAN OPTIONS AND ALTERNATIVES


The Solid Waste Committee should select the best recycling or disposal option as shown in Table A.2.  For example, the solid waste committee may decide to collect mixed color office paper or collect paper by color. There are many alternatives to consider.

A.3
SELECT SOLID WASTE PLAN


After selecting the options, the plan is committed to paper.  The SWMP is generally an attachment to an activity instruction.

A.4
DEVELOPMENT IMPLEMENTATION SCHEDULE


The activity instruction will list the schedule for implementation of the SWMP.
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APPENDIX B

OZONE DEPLETING SUBSTANCES PROGRAM

APPENDIX B

OZONE DEPLETING SUBSTANCES PROGRAM

B.1
NAVY SHORESIDE ODS CONVERSION PLANS

The purpose of this Appendix is to provide information and guidance for activities to develop and implement shoreside conversion/replacement plans for air conditioning and refrigeration (AC&R) equipment and tire protection equipment containing ODSs. Class I ODS solvents (1,1,1 trichloroethane and CFC-l13) which are required to be phased out by January 1996 for non-mission critical application, are addressed as toxic chemicals.

B.2
BACKGROUND

The presence of chlorofluorocarbons (CFCs), Halons, methyl chloroform, carbon tetrachloride, and hydrochlorofluorocarbons (HCFCs) in the stratosphere has been linked to the depletion of the earth’s ozone layer which protects life and vegetation from damaging ultraviolet light. In response to the threat ODSs present to the environment, more than 125 nations, including the United States, have signed an international agreement, known as the Montreal Protocol, limiting ODS production. In 1990, due to increasing evidence of continued harm to the ozone layer, the Protocol was amended to provide for the eventual elimination of most ODSs. In November 1992, meeting in Copenhagen, Parties to the Montreal Protocol agreed to accelerate the production phase out of Class I ODSs from January 2000 to January 1994 for halons and January 1996 for all other Class I ODSs.

Since 1989 the Navy has had an aggressive research, development, test, and evaluation (RDT&E) program to identify potential alternatives to Class I ODSs in Navy weapon systems. In order to support these “mission critical” applications of ODSs, the Defense Logistics Agency is establishing a Defense Reserve located at Defense General Supply Center (DGSC) in Richmond, Virginia. Access to the Defense Reserve is limited by CNO to those activities performing service and maintenance of mission critical weapon systems. Use of ODSs from the reserve for shoreside applications is prohibited. Therefore, Navy activities must develop plans that address the production phase out of ODSs and establish management procedures and time schedules for either converting or replacing existing Class I ODS shoreside equipment.

B.3
REQUIREMENTS

SECNAV policy memorandum (5 Aug 93) and OPNAVINST 5090.2A (14 Jul 94) require the following:

· Removal of all Halon 1211 fire extinguishers by January 1996;

· Conversion/replacement of all CFC AC&R equipment by 31 December 2000;

· Conversion/replacement of all Halon 1301 fixed fire protection systems by 31 December 2000;

· No Navy activity shall sell, or give, any ODS outside the Department of the Navy without written authorization from CNO (this includes release of ODSs through contracts); and,

· Elimination of non-mission critical Class I ODS solvent applications by January 1996.

Requirements to convert or replace shoreside AC&R equipment do not apply to systems with a refrigerant charge of five pounds or less and do not normally require routine service and maintenance (i.e., hermetically sealed). These types of systems should continue to operate for the expected service life of the equipment, at which point the refrigerant will be recovered prior to disposal.

B.4
PROCEDURES FOR DEVELOPING A PLAN

There are several key elements in the process of developing an installation ODS Conversion/Replacement Plan. The first, and most import element, is an accurate inventory of each piece of Class I ODS equipment whether it be air conditioning and refrigeration equipment, hand portable fire extinguishers, or fixed system fire protection. Inventories of Class I shoreside equipment should have been completed in response to CNO letter N451T/2U601962 of 2 July 1992. After developing or validating your activity ODS inventory, conversion/replacement determinations and plans will vary depending on the application of the equipment.

B.4-1
HALON 1211

The use of Halon 1211 is still permitted in mission critical applications such as flightline fire protection (150 pound wheeled units), Crash, Fire, Rescue (CFR) vehicles, and for limited aircraft firefighter training. Navy policy requires that all non-mission critical extinguishers be replaced by January 1996. This includes all hand portables in shore facilities (approximately 28,000 extinguishers). Facility inventories should include all Halon 1211 equipment including both mission critical and non-mission critical.

Halon 1211 is an effective, clean, and was a relatively inexpensive, fire extinguishing agent. Throughout the 1980’s Halon 1211 hand portable fire extinguishers were installed for Class B and C fire protection and also for certain Class A fire hazards. There currently exist numerous alternatives to these Halon 1211 hand portables that are more environmentally friendly. Although there are research and development (R&D) efforts to develop “Halon 1211-like” alternatives, Navy activities are encouraged to replace existing Halon 1211 extinguishers with the traditional proven alternatives. These alternative agents include ABC Dry Chemical powders (sodium bicarbonate, potassium bicarbonate), carbon dioxide, aqueous film forming foam (AFFF), and water. Selection of alternative extinguishers must be done with the approval of the base Fire Marshall and in accordance with National Fire Protection Association (NFPA 10) standards, and state and local fire protection standards. All Halon 1211 extinguishers must be deposited into the Defense Reserve at Defense General Supply Center (DGSC) in Richmond, VA.

B.4-2
HALON 1301

Navy Halon 1301 mission critical uses include aircraft fire protection (engine nacelle and explosion suppression) and shipboard fire protection. Only two Navy shore facilities were identified by the major claimants as being mission critical. These facilities are Naval observatories that house the Universal Master Clock, class VII supercomputers, and global positioning system (GPS) equipment. All other uses of Halon 1301 in shoreside applications are considered non-mission critical.

Most Halon 1301 use will be found in fixed fire protection systems for computer rooms and training facilities. Halon 1301 is an extremely effective fire extinguishing agent in room flooding applications and has relatively low toxicity. R&D efforts to identify alternatives to Halon 1301 reveal that these alternative agents require about 3-4 times the space and weight as Halon 1301 and produce much higher levels of hydrogen fluoride (HF) gas. Most newer computer systems are compatible with water based fire protection systems. Many large companies, such as AT&T, are converting or replacing Halon 1301 computer room fire protection systems with water spray or fine water mist systems. Because Halon 1301 fire protection systems are unique for the space they protect, and the equipment they protect, Navy activities developing conversion replacement plans must consult with the base Fire Marshall, local fire protection experts, and their respective Engineering Field Division (EFD) for identifying and installing an alternative system. Alternative systems must be in compliance with the EPA Significant New Alternative Program (SNAP) list (summary attached at the end of this Appendix). All Halon 1301 removed from existing systems must be sent to the Defense Reserve at DGSC Richmond.

B.4-3
AIR CONDITIONING AND REFRIGERATION (AC&R) EQUIPMENT

Generally, larger AC&R equipment and chillers will use either CFC-l1 or CFC-12.  Smaller units, such as window air conditioners, generally use HCFC-22 which is a Class II ODS.  It is extremely important that facility inventories properly identify the type of refrigerant charge in each piece of equipment. The primary focus should be on the elimination of Class I ODSs, however, inventories for Class II ODS equipment will be beneficial in the future and for the development of maintenance plans. Determination of the size, age, condition, model number, energy efficiency, and expected service life of each individual piece of AC&R equipment is critical in the development of the overall conversion/replacement strategy. The planning should generally incorporate the following steps:

· Inventory all equipment (including physical and operating conditions);

· Calculate the conversion/replacement costs;

· Develop a proposed and prioritized conversion/replacement schedule;

· Budget (if necessary) for hardware and labor costs;

· Maximize energy efficiency;

· Recover/recycle refrigerants from existing equipment and equipment to be converted/replaced;

· Develop an effective preventive maintenance program to minimize leakage and emissions of all refrigerants to the atmosphere; and

· Execute the conversion/replacement plan in an efficient, cost effective manner in accordance with the timeframes established by Navy policy.

Depending on the age and condition of the system, it may be economically feasible to convert an existing Class I ODS system to either a Class II HCFC, an HFC (such as HFC-134a), or a number of refrigerant blends. When selecting an alternative refrigerant or AC&R system, the alternative must be listed on the EPA SNAP list of approved alternatives for Class I ODS refrigerants.

The decision to convert or replace existing Class I ODS AC&R equipment should consider all the factors stated above and be based on life cycle cost analysis. NAVSTA Mayport has already conducted detailed economic analysis for converting and replacing their AC&R equipment. A Type II economic analysis should be performed in accordance with the procedures identified in NAVFAC P-442 for each system or chiller. A detailed copy of NAVSTA Mayport economic analysis is attached at the end of this Appendix. Energy savings and efficiencies were calculated using NAVFAC P-89 and CR 82.030 “Standardized EMCS Energy Savings Calculations (p. 20).”

It is critical that the development of the AC&R conversion/replacement plan be developed and coordinated with the base environmental staff, energy staff, public works department (or center), respective EFD, comptroller, and contractor personnel where applicable. Numerous AC&R equipment manufacturers have established programs to assist customers in converting or replacing existing equipment. Activity personnel should contact the Navy CFC/Halon Clearinghouse (703-769-1889), Naval Facilities Engineering Command (NAVFAC), or their local AC&R dealer representatives for additional information or industry points of contact. It is imperative that activities develop plans to convert/replace AC&R equipment as soon as possible to avoid refrigerant availability problems expected in early 1995.

B.5
RESOURCES TO IMPLEMENT NAVY ODS SHORESIDE POLICY

Resources for funding to support Navy policy requiring the conversion/replacement of Class I ODS shoreside equipment was programmed by CNO during Program Review 95 (PR95). Funds were based on cost estimates for equipment identified by activities and submitted to CNO via their respective major claimant. Funds were programmed for non-DBOF funded activities only. Activities and claimants who did not submit a response to the original ODS inventory request by CNO, or any previously unidentified shortfalls, should program for these requirements during PR97 and the normal POM process to ensure compliance with Navy policy. Activity points of contact for the ODS Conversion/Replacement Plans should coordinate all plans with their comptroller and major claimant representative and comptroller to ensure proper execution of programmed funds.
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HMEMORANDUH

From: N4R2

To: N4cC
N4E

Subj: CFC Program for Naval Station Mayport

Ref: a) Clean Air Act Amendments of 1950, Sectlion 608, "Nation
Recycling and Emission Reduction Progranm”

b) SECNAV Policy Ltr, dated 5 Aug 93, subj: "Tepartment or
the Navy Policy on Ozone Depleting Substances’”

c) NGE Customer Request 60255-53, "Replace HVAC Units”
I. Navy instructions governing the management of chlioro-
fluorocarbons (CFCs) are currently still In the draft stage.
However, reference b} provides the best available informaticn
regarding the official Navy policy towards complying with
reference a). The portions of this letter which apply to Naval
Station Mayport are as follows:

a. Class I Ozone Depleting Substances (0DS) will neot longer
be manufactured arter 31 December 1995. Class I Or'S
refrigerants include CFC-11, CFC-12, CFC-115, R-5@¢¢ and R-
502. Users of these refrigerants will have tro conserve
their stocks through containment programs &nd through
recycling/recovery from equlipment.

b. As of 31 December 2000, all use of Class I 0DS
refrigerants in non-mission critical applicaticns will
cease. All equipment containing 5 pounds or more ol Class
I ODS refrigerants will be replaced or retroritted to use
an approved alternative.

c. For small appliances containing less than 5 pcunds of a
Class I ODS refrigerant, the appliance can be used beyond
the 31 December 2000 date precvided the system 1s hermetic
and does not ever require servicing. If the system In not
hermetic and does requlre rerrig=2rant recherging, it
should be treated as In i1.b.

d. There has not been establiished any date Lor r=2placerment or
retrofitting of equipment containing Class II 0DS
refrigerants. Phe Class II DS rerfri1gerants inciude HCFC-

22 and HCFC-123. Production phase-cut of HCFC-22 Is not

l of 4




[image: image22.png]scheduled until 2020. HCFC-:23 1s an approved replacement
for CFC-11 and will not be phased out until 2030.

e. As of 1 July 18%2, it 1s 1illegal to Intentionally release
any Class I or Class II ODS refrigerant during the
service, repalr or disposal of any appliance or industrial
process. Techniclans must take measures to capture and

contain any liquid or vapor whenever a refrigeration
system 1is opened.

£. The EPA (reference a.) will require certification training
of all air conditioning and refrigeration technicians by
1894 on recycling/recovery of refrigerants. The
EPA has developed specific sets of gquestions which must be
used In the certification process. Courses will
eventually by developed by CNET to provide the required
instruction to each skill level.

g. Section 608 (reference a.) has also established
performance reguirements for the recycling/recovery
equipment to be used when servicing air conditioning and
refrigeration eguipment. The requirements are different
for each refrigerant and also vary with the age of the
equipment.

2. Based on information obtained from malntenance contractors,
there are only five air conditioning chiller units using Class I
ODS refrigerants. They are listed in Table I. The units using
CFC-11 are in good condition and can be retrofitted to use HCFC-
123. They can be expected to provide reliable service for at
least 15 more years. Unit #3 which uses CFC-12 1s already 18
years old. Retrofitting with HFC-134a will cost $45,342 and will

TABLE I. WATER CHILLERS DESIGNATED FOR RETROFIT/REPLACEHENT

Unit | Bldg # Make & Model Ser. # Refr. Size
1 338 | Carrier 19DK5028AF 35726 CFC-11 170 tons
2 1363 | Carrier 18DK55123AC 41653 CFC-11 148 tons
3 1363 | Westinghouse T9009 CFC-12 200 tons
PE200OPE3196
4 1488 | Carrier 19DH5550CC 3¢ 73 CFC-11 200 tons
5 1555 | Carrier 19DK5343CB 137361 CFCc-11 202 tons

provide approximately 12 years more service.

2 of 4

Replacement units
using HCFC-123 were considered as an alternative to retrofictting.





[image: image23.png]~ Type II economic analysis of retrofitting (Alterpnative A) .v.

replacement (Alternative B) indicates Alternative B provides a.

lower uniform annual cost (UAC) for all chillers except Unit #2.
The estimated cost for this retrofit/replace project has been

calculated at $333,000 in FYS4 dollars.

A special project to

perform this work has been started and will rely on pollution
abatement funds.

3. A survey of refrigeration compressors In use at Naval Station

Mayport indicate a number which are currently using

502 and which need to be retrofitted (See Table II).
systems are currently maintained by Colejon.

Based on
information from a local refrigeration contractor,

CFC-12 or R-
These

the retrofit

TABLE II. REFRIGERATION COMPRESSORS REQUIRING REPLACEMENT

Bldg # Description Make & Model Ser. # Refr.
338 JOD Walk-in Copeland R-502 |
Galley Freezer ]

Meat Prep Copeland CFCc-12
Veg Prep Copeland CBAM- CFC-12
©153-TAC-001
Thaw Box Copeland CFC-12
Chill Box #2 Copeland CFC-12
Milk & Dairy Copeland CFC-12
Chill ‘
243 Walk-in Freezer |Kramer T/TV-126 C55746 CFC-12
Officers
club Beer Box Kramer 086 c29628 CFC-12
Walk-in Chill Kramer 0110 02986 CFC-12
Wine Cellar Kramer CFC-12 ]
242 Walk-in Chill Kramer T/TV-126 050855 CFC-12 ]
CPO Club
Walk-in Chill Peerless CFC~-12
Wine Cellar Larkin Coi1l HT35 G67125 CFC-12
Beer Box Kramer CFC-12
245 Beer Cooler Copeland CBAM~ CFC-12
Sports 9153-TAC-030
Bar
Walk-in Freezer {Bally BFr-100 98546 CFC-12
Walk-in Chill Kramer C300 cg06____ | crc-12

3 of 4




[image: image24.png]process for these units 1Is relatively simple and can be
accomplished by Colejon personnel. The process involves removail
and containment of the old refrigerant, removal of the original
mineral oil-base lubricant and replacement with a alkyl benzene
polyol ester-base lubricant, replace of filter-drier and
sightglass, and recharging with one of several different
refrigerant blends which will meet the performance
characteristics of the original CFC refrigerant. CFC-12 units
can be retrofitted to DuPont SUVA® MP39 (52% HCFC-22, 15% HFC-
152a, 33% HCFC-124). A unit using R-502 can be retrofitted to
DuPont SUVA® HP8@ (38% HFCF-22, 60% HFC-125, 2% R-290). The
retrofit will cost an estimated $210 per compressor. The
replacement costs for these units varies from S$S40Q@ to S8@e0.
Since the age of each unit 1s unknown, its impossible to
determine what economic life rema. s after each retrofit.
Colejon has been replacing old CFc 2 units with new compressors
using HCFC-22. It is probably mor. economic tO gradually replace
all the refrigeration compressors than to retrofic.

ti;?iﬂ_~‘27/ :S;zadzééa%;,
NORMAN J. SIEDSCHLAG
Mechanical Engineer

Encl:
a. GSECNAV Policy
b. EPA Final Rule Summary

4 of 4




[image: image25.png]SPECIAL PROJECT REQUEST

NAVFAC 11014784 (REV. 874) >,«Q Shestiot2
Supersedes NAVFAC 91101464 (11-68) STEP TwWO SUBMISSION
SN J105S F003420
1 ACTIVITY SNOL NO. ACTIVITY NAME AND LOCATION DATE SUBMITTED
N60201 l NAVAL STATION MAYPORT, FLORIDA lOCTOBER 1993
2. PROJECT NO. TITLE

REPLACE CFC REFRIGERANT IN WATER CHILLERS

3. TYPE
MINOR CONSTRUCTION/ AIR EQUIPMENT
. 1 0] R
. E:] AINTJREPAL b. ALTERATION < CONDITIONING INSTALLATION
4 DESCRIBE AND STATE FUNCTION OF FACILITY

& PROPEATY RECORD CARD NO.

FACILITIES CONSIST OF A BRANCH MEDICAL/DENTAL CLINIC, DINING FACILITY, |SEE ATTACHED SHEET

OPERATIONAL TRAINING FACILITY AND OFFICES AND SHOPS OF SHORE B NAVY CATEGORY CO0E
INTERMEDIATE MAINTENANCE ACTIVITY (SIMA) HAVING A COMBINED FLOOR AREA |SEE ATTACHED SHEET
OF 301,849 SQUARE FEET.  3LDG. O STRUCTURE NO.

SEE ATTACHED SHEET

6. WHAT IS THE EFFECT OF THIS PROJECT ON THE MISSION OF THE ACTIVITY?

THIS PROJECT WILL PERMIT CONTINUED OPERATION OF THE AIR CONDITIONING SYSTEMS IN THE AFFECTED
FACILITIES WHILE ELIMINATING CLASS I CHLORAFLUOROCARBONS (CFC's) FROM THE WATER CHILLER
" SYSTEMS. THIS WILL BRING THE CHILLERS IN COMPLIANCE WITH OPNAVINST 5090.2A AND THE

1990 CLEAN AIR ACT AMMENDMENTS. SEE ATTACHED SHEET.

6. THE REQUIREMENT FOR THE FACILITY IS BASED ON:

LESS THAN CURRENTLY REQUIRED MESEAVED FOR
A CMANGE FULL-TIME 3108 .
. D IN MISSION o CONTINUING NEED € D YEAR NEED s D JYEARS .- D LESS Than - D FUTURE

NEED SO% OF TIME REQUIREMENTS
7u EST.FUNDED COST 6. EST. PROJECT COST < EST. PLANNING COST d. TOTAL FUNOS REQUESTED o EST.FACIL. REPL. COST
§ 332,991 $ 332,991 $ 33,299 $ 370,000 $ 29,972,000
8. ngE FACI;;TDV 9. 1S FACILITY ON AN APPROVED BASIC FACILITY REQUIREMENTS LIST? Jf “NO.” Aow wes aced determined?
INSTRUC

SEE ATTACHED ves [ ]wo

10. 1S PROJECT LISTED ON ANNUAL INSPECTION SUMMARY? Jf enswer u “NO." end AlS is applicable. explan exclution

szs @NO DNA 18 PR .

T1. DESCRIBE CONDITION TO 8E CORRECTED, OR PROBLEM TO BE SOLVED WITK PROPOSED SOLUTION. Altach addirionel descnpnon if secemary, ONE PAGE ONL A

EACH FACILITY USES A CENTRIFUGAL WATER CHILLER SYSTEM TO SUPPLY COOLING COILS I THE
HVAC SYSTEM. THE WATER CHILLERS USE CFC-11 OR CFC-12 REFRIGERANTS WHICH HAVE BEEN
CLASSIFIED AS CLASS I OZONE DEPLETING SUBSTANCES. THESE REFRIGERANTS WILL NOT LONGER BE
MANUFACTURED AFTER 31 DEC 95 AND MUST BE PHASED OUT FOR USE BY THE NAVY BY 31 DEC 2000.

12. WHY 1S THE PROPOSED SOLUTION BEST — AND WHAT ALTERNATIVES WERE CONSIDERED?

THE PROPOSED SOLUTION HAS BEEN FOUND TO BE THE MOST ECONOMICAL BASED ON LIFE CYCLE COST

ANALYSIS. RETROFITTING ALL UNITS AS AN ALTERATIVE WAS FOUND TO HAVE A HIGHER UNIFORM
ANNUAL COST, i

13. WERE ANY NONNAVY EXPERTS INVITED TO AEVIEW THIS PROSLEM AND THIS SOLUTION? Explesm effect on salunon

a2 D YES b E NO

e : 15,

HAS EFD DESIGN DIVISION YES b NO CAN ANOTHER FACILITY BE ECONOMICALLY . D YES . @ NO
REVIEWED SOLUTION? . : ADAPTED FOR THIS FUNCTION? -

“16. CAN PROJECT BE FUNDED IN PHASES? Now' How meny?

. YES o D"° EACH WATER CHILLER CAN BE SEPARATELY REPLACED/RETROFITTED WITHOUT
INTERFERING WITH THE REMAINING UNITS

T17. THIS PROJECT IS THE RESULT OF

o [Juorauare [Ty [Tloscent , [T] SEUSENT o [x) omen _NEW ENVIRONMENTAL REGULATION

DESIGN

F18. MAS THIS SPECIFIC PROBLEM SEEN CORRECTED PREVIOUSLY?

HOW LONG WILL PROPOSED
. D YES b [E NO  When? CORRECTIVE ACTION LAST? 25

Wi sy (ol |




[image: image26.png]19 ARE COMPONENTS BEING INCREASED IN SIZE OR CAPACITY? E£xpian rhe differonce. inchuding cost.

l.! lYES b ENO

20, ARE MATERIALS PROPOSED FOR USE THE SAME AS THOSE EXISTING? If "NO.” exmain ihe deffevence. inchuding cost

a. E] YES b HO

"

SEE ATTACHED SHEET

21. PROJSCT IS PLANNED TO BE ACCOMPLISHED BY

[} STATION LABOR b, ‘ g CONTRACT

27. MAS A PROJECT EVe R BEEN SUBMITTED FOR THE REPLACEMENT OF THIS OR SIMILAR FACILITIES? Check and expiam if “YEX ~

s DYES . ND When?

23. ANTICIPATED SAVINGS IF PROJECT IS DONE THIS YEAR AS COMPARED TO A DEFERRAL OF ONE YEAR.
PROBABLE INCREASE IN rioxc‘r COST FOR ANY JUSTIFIASLE REASON

s 16,650

ASTIFY ANY SAVINGS INDICATED

REDUCTION N CURRENT OPERATIONS COST

s -0~ s 12,079

‘ REDUCTION IN CURRENT MAINT, COST

WHAT IS PAY BACK PERIOD
OF PROJECT? (/a prers)

SEE ATTACHED SHEET

WiLL ACCOMPLISHMENT GENERATE REQUIREMENTS
FOR ADDITIONAL M&O FUNDS OR PERSONNEL? . NO b D YES  Est Ann.
4 WHAT WOULD BE THE EFFECT OF DEFERRING THE PROJECT ONE YEAR?

N/A

THE PROJECT COST IS EXPECTED TO INCREASE AS THE DEMAND FOR REPLACEMENT REFRIGERANTS INCREASE!

WHEN CLASS I REFRIGERANTS ARE PHASED OUT.

©25. 1F TME PROJECT 1S ACCOMPLISHED NOW IN HOW MANY \'EA“S WILL THERE SE SERIOUS DAMAGE TO THE FACILITY AND/OR ITS CONTENTSOR IMPAIAMIN‘Y TO ESSENTIAL WIRAYMT
Explam, mciude lons 10 faciity end'or contents.

AFTER 31 DEC 2000, THE OPERATION OF THESE CHILLERS WITH CLASS 1 ODS REFRIGERANTS IS

YEARS BEFORE SERIOUS DAMAGE OCCURS 8 Yxs._.

FORBIDDEN.
26. MAS THE REDUCED UTILIZATION OF THIS SPECIFIC FACILITY AFFECTED A LAAGE FACILITY SYSTEM OPERATION? Ezplan.
'y ‘ | YES b NO
' 8Y HOW MUCHK? %
27 ARE THERE ANY OTHER §F ACTORS INVOLVED? (heck ond cxplan
) D MORALE ® HEALTH c PUBLIC o | | saseTy e FIRE D SECURITY ! othsa
g RELATIONS L : PROTECTION L. N

THE CONTINUED USE OF CFC REFRIGERANTS DAMAGES THE ATMOSPHERIC OZONE LAYER, INCREASING
THE LEVEL OF ULTRAVIOLET RADIATION ON THE EARTH'S SURFACE.

CERTIFICATION BY RESPONSIBLE OF FICER AT ACTIVITY 1am personally cognuzant of the need for. the essenuality of, and the ploposed mzl.hod of accomplishment of this project
and cernify that the above information 1s correct, and that this project meets all cniena specified 1n OPNAVINST 11010 20 and subseq

SIGNATURE TITLE - DATE
DOUGLAS P. TOMLINSON, LCDR, USN, CEC STAFF CIVIL ENGINEER
79 EFD TECHNICAL VALIDATION (if required ) (see para 7303. OPNAVINST 11010 20C)
JGNATURE TITLE DATE
ENCLOSURES
. e~cmssm~c EST INAVFAC 2¢17) b. ‘X | LOCATION PLANSS! ¢ D ORAWINGS a D PHOTOGRAPHS

\NOT appircabie 10 Minor (anstruction. Alterations. or Equipment Insialiation

NAVSAC 11014/%4 tREV 5 74!

Sheet 201 2 2+ US GOVERNMENT PRINTING OFFICE

SIN 0105 LF 0034230




[image: image27.png]STEP TWO CONTINUATION SEEET
REPLACE CFC REFRIGERANTS IN WATER CHEILLERS
NAVAL STATION, MAYPORT, FLORIDA

Facility Prop’ty CCN Bldg # Year Current Area
Record | (Block | (Block | Built Plant (SF)
Card # 4b) 4c) (Block Value
(Block 8) ($000)
L a2 | 1 1
Mess Hall 200335 § 722-10 338 1964 3,505 19,696
Dispensary 201377 ]| 550-10 1363 1977 6,358 56,165
/Dental’
SIMA 201509 | 213-30 1488 1981 12,883 | 170,761
OTF 210068 | 171-20 1555 1985 7,226 55,227
Total (Block 7e) 29,972 | 301,849
Block 11.

Proposed project will retrofit the CFC-11 chiller in Bldg #1363 to
use HCFC-123 refrigerant which is a Class II chemical which closely
matches the properties of CFC-11 but which has a nuch lower Ozone.
Depletion Potential (ODP). The other chillers will be replaced by
new, more energy efficient units using HCFC-123.

Block 20.

Refrigerants CFC-11 and CFC-12 will be replaced by HCFC-123, a
Class II substance with a much lower ozone depleting potential.
For replacement units, the cost difference is not significant.
Retrofitting one unit to R-123 will cost $58,491.00.

Block 23. (Justify Any Savings Indicated)

Increase in cost due to inflation and escalation at 5% X $333,000
= $16,650. Reduction in operating cost due to increase/efficiency
of replacement units savings 182.6 HWH/yr X $66.16/MWH = $12,079.
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ECONOMIC ANALYSIS – October 8, 1993

REPLACE CFC REFRIGERANTS IN WATER CHILLERS

Conclusion:  Using the methods contained in NAVFAC P-442 with a discount factor of 4.5%, a Type II economic analysis was made for the alternatives for each chiller unit.  The results are summarized below.  With the exception of Chiller #2, the 148-ton Carrier model in the Dispensary, it has been determined the lowest uniform annual cost is obtained by replacing the existing units with new units using HCFC-123 in place of the current refrigerant.  The replacement units are sized the same as the existing except for Chiller #3.  The Dispensary uses two chillers to provide 100% redundancy.  Since one unit is rated at 148 tons, Chiller #3 is oversized and can be replaced by a 148-ton unit.

[image: image35.png]SUMMARY: UNIFORM ANNUAL COST COMPARISON

WATER CHILLERS DESIGNATED FOR RETROFIT/REPLACEMENT

unit

Unifors Arvxsal Cost

Bldg # Make & Model Refr.
Retrofit Replace
1 338 | Carrier 190KS02BAE CrFCc-11 $30,520 $25,755
2 1363 | Carrier 19DK55123AC crc-11 $20,173 $20,275
3 1363 | Westinghouse PE200PE3196 CFC-12 $24,386 $20,019
& 1488 | Carrier 19DH5550CC CFC-11 $32,936 $29,133
5 1555 | Carrier 190K5343C8 CFC-11 $26,181 $24,485





[image: image36.png]1. Submitting Department of the Navy:

2. Date of Submission:

3. Project Title:

4. Description of Project Objective:

TYPE 11 ECONCMIC ANALYSIS
SUMMARY OF COSTS
FORMAT A

SCE, Naval Station, Mayport, FL

October 7, 1993

Replace CFC Refrigerant in Water Chiller, 8ldg #338, Galley

Repltace CFC-11 refrigerant with an spproved substitute to
comply with Clean Air Act of 1990

S. Alternative: A. Retrofit existing 170-ton chiller, Carrier Model 19DKSO2AE

6. Economic (ife: 21 years
8. Program/Project Costs
7. a. b. c. d. e.
Project Cost/Benefit Non-Recurring Recurring Discount Factor | Discounted
Year(s) Element Cost: R, Annual Cost Cost
Investment
0 62,661 1.0000 62,661.00
1-21 25,845 13.4047 346,646.47
9. 62,669.00 542,745.00 409,113.47
TOTALS
10a. Total Project Cost (discounted) $409,113.47
10b. Uniform Annual Cost (without terminal value) $30,520.15
R J
11. Less Terminal Value (discounted) 0.00
12a. Net Total Project Cost (discounted) $409,113.47
12b. Uniform Annual Cost (with terminal vatue) $30,520.15





[image: image37.png]13. Source/Derivation of Cost Estimates: (Use as much space as required) All cost estimates are in FY 1994
constant dollars.

.

a. Non-Recurring Costs:

(1) Research & Development: 0.00

(2) Investment: $62,661.00

b. Recurring Cost(s): Energy: 2109 cooling full-load hours/year x $19,925.09
170 tons x .84 KW/ton x $0.065616/KWH

Maintenance: 5,920.00

Total: $25,845.09

c. Net Terminal Value: $0.00

d. Other Considerations: Economic life based on 30 years less M
Cooling full-load hours calculated usi NAVFAC P-89 and CR 82.0
wStandardized EMCS Energy Savings Calcutmtions,*™ p. <20, assuming
operation 16 hours a day from 0400 to 2000.

14. Name & Title of Principal Action Officer Date





[image: image38.png]1. Submitting Department of the Navy:
2. Date of Submission:
3. Project Title:

4. Description of Project Objective:

TYPE 11 ECOROMIC ANALYSIS
SUMMARY OF COSTS
FORMAT A

October 7, 1993

comply with Clean Air Act of 1990

5. Alternative:

SCE, Naval Station, Mayport, FL

Replace CFC Refrigerant in Water Chiller, 8ldg #3338, Galley

8. Replace existing 170-ton chiller, Carrier Model 190KSO2AE

Replace CFC-11 refrigerant with an approved substitute to

6. Economic Life: 30 years
8. Program/Project Costs
7. a. b. c. d. e.
Project Cost/Benefit Non-Recurring Recurring Discount factor | Discounted
Year(s) Element Cost: RO, Anrual Cost Cost
Investment
0 68,500 1.0000 68,500.00
t-30 21,552 16.2889 351,058.37
9. 68,508.00 646,560.00 419,566.37
TOTALS
10a. Total Project Cost (discounted) $419,566.37
10b. Uniform Annual Cost (without terminal value) $25,754.97
L 4
11. Less Terminal Value (discounted) 0.00
12a. Net Total Project Cost (discounted) $419,566.37
12b. Uniform Annual Cost (with terminal value) $25,754.97





[image: image39.png]13. Source/Derivation of Cost Estimates: (Use as much space as required) All cost estimates are in FY 1994
constant dollars.

.

a. Non-Recurring Costs:

(1) Research & Development: . 0.00

(2) Investment: $£68,500.00

b. Recurring Cost(s): Energy: 2109 cooling full-load hours/year x $15,631.71

170 tons x .659 KW/ton x $0.06616/KWH

Maintenance: 5,920.00

Total: $21,551.71

c. Net Terminal Value: $0.00
d. Other Considerations: Economic life based on 30 years expected operation for new chiller.

Cooling full-load hours caiculated using NAVFAC P-89 and CR 82.030,
wStandardized EMCS Energy Savings Calculstions,® p. 20, assuming
operation 16 hours a day from 0400 to 2000.

14, Name & Titte of Principal Action Officer Date





[image: image40.png]1. Submitting Department of the Navy:
2. Date of Submission:
3. Project Title:

4. Description of Project Objective:

5. Alternative:

TYPE 11 ECONOMIC ARALYSIS
SUMMARY OF COSTS
FORMAT A '

October 7, 1993

comply with Clean Air Act of 1990

SCE, Naval Station, Mayport, fL

A. Retrofit existing 148-ton chiller, Carrier Model 190K55123AC

Replace CFC Refrigerant in R-11 Water Chiller, Bldg #1343, Dispensary

Replace CFC-11 refrigerant with an spproved substitute to

6. Economic Life: 26 years
8. Program/Project Costs
7. a. b. c. d. e.
Project Cost/Benefit Non-Recurring Recurring Discount Factor | Discounted
Year(s) Element Cost: R&D, Annual Cost Cost
[nvestment
e — —_——
0 58,491 1.0000 58,491.00
1-26 16,311 15,1466 247,056.19
9. 58,499.00 424,086.00 305,555.19
TOTALS
10a. Total Project Cost (discounted) $305,555.19
10b. Uniform Annual Cost (without terminal value) $20,173.19
L J
11. Less Terminal Value (discounted) 0.00
12a. Net Total Project Cost (discounted) $305,555.19
12b. Uniform Annual Cost (with terminal value)

$20,173.19





[image: image41.png]13. Source/Derivation of Cost Estimates: (Use ss much space as required) All cost estimates ere in FY 1994
constant dollars.
a. MNon-Recurring Costs:
(1) Research & Development: : 0.00
(2) lnvestment: $58,491.00
b. Recurring Cost(s): Energy: 1538 cooling full-load hours/year x $10,391.12
148 tons x .69 KM/ton x $0.06616/KWH
Maintenance: 5,920.00
Totat: $16,311.12
c. Net Terminal Value: $0.00
d. Other Considerations: Economic life basad on 30 years less current age of chiller unit.
Cooling full-load hours catculated using KAVFAC P-89 and CR 82.030,
wgtandardized EMCS Energy Savings Calculations,” p. 20, assuming
operation 24 hours a day with 50X of operation handled by backup unit.
14. Name & Title of Principal Action Officer Date





[image: image42.png]1. Submitting Department of the Navy:
2. Date of Submission:
3. Project Title:

4. Description of Project Objective:

S. Alternative:

6. Economic Life:

TYPE 11 ECOMOMIC AMALYSIS
SUMMARY OF COSTS
FORMAT A '

October 7, 1993

comply with Clean Air Act of 1990

30 years

SCE, Naval Station, Mayport, FL

B. Replace existing 148-ton chiller, Carrier Model 190KS5123AC

Replace CFC Refrigerant in R-11 Water Chiller, Bldg #1343, Dispensary

Replace CFC-11 refrigerant with an approved substitute to

8. Program/Project Costs

10a.
10b.

1.

12a.
12b.

7. a. b. c. d. e.
Project Cost/Benefit Non-Recurring Recurring Discount factor | Discounted
Year(s) Element Cost: R&D, Annual Cost Cost
Investment
— ——— — — —— .
0 68,000 1.0000 68,000.00
1-30 16,100 16.2889 262,251.29
9. 68,008.00 483,000.00 330,259.29
TOTALS
Total Project Cost (discounted) $330,259.29
Uniform Annual Cost (without terminal value) $20,275.11
*
Less Terminal Value (discounted) 0.00
Net Total Project Cost (discounted) $330,259.29

Uniform Annual Cost (with terminal value)

$20,275.11




[image: image43.png]13. Source/Derivation of Cost Estimates: (Use as much space as required) All cost estimates are in FY 1994

constant dollars.

a. Non-Recurring Costs:

[y

(1) Research & Development: 0.00

(2) lnvestment:

b. Recurring Cost(s):

c. Net Terminal Value:

d. Other Considerations:

$48,000.00

Energy: 1538 cooling full-load hours/year x $10,180.29

148 tons x .676 KW/ton x $0.06616/KuWH
Maintenance: 5,920.00

Total: $16,100.29

$0.00

Economic life based on 30 years expected operation for new chiller.
Cooling full-load hours calculated using MAVFAC P-89 and CR 82.030,
wstandardized ENCS Energy Savings Calculations,®* p. 20, assuming
operetion 24 hours a day for 50X of time (system has 100X backup).

14. Name & Title of Principal Action Officer Date





[image: image44.png]1. Submitting Department of the Navy:

TYPE 11 ECONOMIC AMALYSIS
SUMMARY OF COSTS
FORMAT A

2. Date of Submission: October 7, 1993

3. Project Title:

4. Description of Project Objective:

S. Alternative:

Replace CFC Refrigerant in R-12 Water Chiller, 8ldg #1363, Dispensary

comply with Clean Air Act of 1990

6. Economic Life:

12 years

SCE, Kaval Station, Mayport, FL

A. Retrofit existing 200-ton chiller, Westinghouse Model PE20OPE3196

Replace CFC-12 refrigerant with an approved substitute to

8. Program/Project Costs

7. a. b. c. d. e.
Project Cost/Benefit Non-Recurring Recurring Discount Factor | Discounted
Year(s) Element Cost: RO, Annual Cost Cost
{nvestment
e e e e ———— ——
0 45,342 1.0000 45,342.00
1 - 12 19,413 9.1185 177,019.38
9. 45,350.00 232,956.00 222,369.38
TOTALS
10a. Total Project Cost (discounted) $222,369.38
10b. Uniform Annual Cost (without terminal value) $26,386.35
L J
11. Less Terminal Value (discounted) 0.00
12a. Net Total Project Cost (discounted) $222,369.38
12b. Uniform Annual Cost (with terminal value)

$26,386.35





[image: image45.png]13. Source/Derivation of Cost Estimates: (Use as much space as required) All cost estimates are in FY 1994
constant dollars.

Y

a. Non-Recurring Costs:

(1) Research & Development: 0.00

(2) Investment: $45,342.00

b. Recurring Cost(s): Energy: 1538 cooting full-load hours/year x $13,493.41

148 tons x .896 Ku/ton x $0.06616/KuH

Maintenance: 5,920.00

Totatl: $19,413.41

c¢. MNet Terminal Value: $0.00
d. Other Considerations: Economic life based on 30 years less current age of chiller unit.

Cooling fult-load hours calculated using NAVFAC p-89 and CR 82.030,
wgtandardized EMCS Energy Savings Calculations,” p. 20, assuming
ooeration 24 hours 8 dav with S0X of operation handled by backup unit.

14. Name & Title of Principal Action Officer Date





[image: image46.png]TYPE Il ECONOMIC ANALYSIS
SUMMARY OF COSTS
FORMAT A

1. Submitting Department of the Navy: SCE, Naval Station, Mayport, FL

2. Date of Submission: October 7, 1993

3. Project Title: Replace CFC Refrigerant in R-12 Water Chiller, 8ldg #1363, Dispensary

4. Description of Project Objective: Replace CFC-12 refrigerant with an approved substitute to

comply with Clean Air Act of 1990

5. Alternative: B. Replace existing 200-ton chiller, Carrier Model 190KS5123AC with a new 148-

ton chiller using HCFC-123 refrigerant

6. Economic Life: 30 years

8. Program/Project Costs
7. a. b. c. d. e.
Project Cost/Benefit Non-Recurring Recurring Discount Factor | Discounted
Year(s) Element Cost: RID, Anrwal Cost Cost
Investment
o] 68,000 1.0000 68,000.00
1-30 15,844 16.2889 258,081.33
9. 68,008.00 475,320.00 326,089.33
TOTALS
10a. Total Project Cost (discounted) $326,089.33
10b. Uniform Annual Cost (without terminal value) $20,019.11
-
11. Less Terminal value (discounted) 0.00
12a. Net Total Project Cost (discounted) $326,089.33

12b. Uniform Annual Cost (with terminal value)

$20,019.11





[image: image47.png]13. Source/Derivation of Cost Estimates: (Use as much space as required) All cost estimates are in FY 1994

constant dollars.

a. Non-Recurring Costs:

(1) Research & Development: 0.00

(2) Investment: $48,000.00

b. Recurring Cost(s): Energy: 1538 cooling full-load hours/year x $9,926.28
148 tons x .659 KW/ton x $0.06616/KuWH

Maintenance: 5,920.00

Total: $15,844.28

c. Net Terminal Value: $0.00

d. Other Considerations:

Economic life based on 30 years expected operation for new chiller.
Cooling full-load hours calculated using KAVFAC P-87 and CR 82.030,
wgrandardized EMCS Energy Savings Calculations,® p. 20, assuming
operation 24 hours a day for 50X of time (system has 100X backup).

14. Name & Title of Principal Action Officer Date





[image: image48.png]Submitting Department of the Navy: SCE, Naval Station, Mayport, FL

TYPE [] ECONOMIC ANALYSIS |
SUMMARY OF COSTS
FORMAT A °

2. Date of Submission: October 7, 1993
3. Project Title: Replace CFC Refrigerant in Water Chiller, 8ldg #1488, SIMA
4. Description of Project Objective: Replace CFC-11 refrigerant with an approved substitute to
comply with Clean Air Act of 1990
5. Alternative: A. Retrofit existing 200-ton chiller, Carrier Model 190KS50CC
6. Economic Life: 17 years
8. Program/Project Costs
7. 8. b. c. d. e.
Project Cost/8enefit Non-Recurring Recurring Discount Factor | Discounted
Year(s) Element Cost: RE&D, Annal Cost Cost
Investment
0 61,442 1.0000 61,442.00
1-17 27,687 11.7072 324,137.25
9. 61,450.00 470,679.00 385,587.25
TOTALS
10a. Total Project Cost (discounted) $385,587.25
10b. Uniform Annual Cost (without terminal value) $32,935.91
- -
11. Less Terminal Value (discounted) 0.00
12a. Net Total Project Cost (discounted) $385,587.25
12b. Uniform Annual Cost (with terminal value) $32,935.91
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Source/Derivation of Cost Estimates: (Use as much space as required) All cost estimates are in FY 1994
constant doltlars.

.

a. Non-Recurring Costs:

(1) Research & Development: : 0.00

(2) Investment: $561,442.00

b. Recurring Cost(s): Energy: 2109 cooling full-load hours/year x $21,766.90

200 tons x .78 Kd/ton x $0.06616/KuH

Maintenance: 5,920.00

Total: $27,686.90

¢. Net Terminal Value: $0.00
d. Other Considerations: Economic life based on 30 years less current age of chiller unit.

Cooting full-lcad hours calculated using NAVFAC P-89 and CR 82.030,
wStandardized EMCS Energy Savings Calculations,” p. 20, assuming
operation 16 hours » day—from-0600—t0—2200.

14.

Name & Title of Principal Action Officer Date





[image: image50.png]TYPE 11 ECONOMIC AMALYSIS
SUMMARY OF COSTS
FORMAT A

1. Submitting Department of the Navy: SCE, Naval Station, Mayport, FL
2. Date of Submission: October 7, 1993
3. Project Title: Replace CFC Refrigerant in Water Chiller, Bldg #1488, SIMA

4. Description of Project Objective: Replace CFC-11 refrigerant with an approved substitute to
comply with Clean Air Act of 1990

5. Alternative: B. Replace existing 200-ton chiller, Carrier Model 190K550CC

6. Economic Life: 30 years

8. Program/Project Costs
7. a. b. c. d. e,
Project Cost/Benefit Non-Recurring Recurring Discount Factor | Discounted
Year(s) Element Cost: RID, Annual Cost Cost
Investment
0 69,000 1.0000 69,000.00
1-30 24,896 16.2889 405,528.45
9. 69,008.00 746,880.00 474 ,536.45
TOTALS
10a. Total Project Cost (discounted) $4746,536.45
10b. Uniform Annual Cost (without terminal value) $29,132.50
L J
11.  Less Terminal Value (discounted) 0.00
12a. Net Total Project Cost (discounted) $474,536.45

12b. Uniform Annual Cost (with terminal value) $29,132.50





[image: image51.png]13. Source/Derivation of Cost Estimates: (Use as much space as required) All cost estimates are in FY 1994
constant dollars.

.

a. Non-Recurring Costs:

(1) Research & Development: . 0.00

(2) Investment: $69,000.00

b. Recurring Cost(s): Energy: 2109 cooling full-load hours/year x $18,976.28

200 tons x .680 KW/ton x $0.06616/KWH

Maintenance: 5,920.00

Total: 826 !896. 28

c. Net Terminal Value: $0.00
d. Other Considerations: Economic life based on 30 years expected operation for new chiller.

Cooling full-load hours calculated using KAVFAC P-89 and CR 82.030,
sStandardized EMCS Energy Savings Calculations,® p. 20, assuming
operation 16 hours a day from 0500 to 2200.

14. Name & Title of Principal Action Officer Date





[image: image52.png]2. Date of Submission: October 7, 1993
3. Project Title: Replace CFC Refrigerant in R-11 Water Chiller, 8ldg #1555, Operational
Training Facility
4. Description of Project Objective: Replace CFC-11 refrigerant with an approved substitute to
comply with Clean Air Act of 1990
S. Alternative: A. Retrofit existing 202-ton chiller, Carrier Model 190K3432C8
6. Economic Life: 22 years
8. Program/Project Costs
7. a. b. c. d. e.
Project Cost/Benefit Non-Recurring Recurring Discount factor | Discounted
Year(s) Element Cost: RE&D, Annual Cost Cost
Investment
0 62,121 1.0000 62,121.00
1 - 22 21,674 13.7844 298,763.09
9. 62,129.00 £76,828.00 340,892.09
TOTALS
10a. Total Project Cost (discounted) $360,892.09
10b. Uniform Annual Cost (without terminal value) $26,181.20
L 4
11. Less Terminal value (discounted) 0.00
12a. Net Total Project Cost (discounted) $360,892.09
12b. Uniform Annual Cost (with terminal value) $26,181.20

Submitting Department of the Navy:

TYPE II ECOROMIC ANALYSIS
SUMMARY OF COSTS
FORMAT A

SCE, Naval Station, Mayport, FL
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Source/Derivation of Cost Estimates: (Use as much space as required) All cost estimates are in FY 1994
constant dolliars.

.

a. Non-Recurring Costs:

(1) Research & Development: 0.00

(2) Investment: $62,121.00

b. Recurring Cost(s): Energy: 1593 cooling full-load hours/year x $15,754.13

202 tons x .74 KW/ton x $0.06616/KWH

Maintenance: 5,920.00

Total: 521!674.13

¢c. Net Terminal Vatue: $0.00
d. Other Considerations: Economic life based on 30 years less current age of chiller unit.

Cooling full-load hours calculated using KAVFAC P-89 and CR 82.030,
wstandardized EMCS Energy Savings Calculations,” p. 20, assuming
operation 8 hours a day from 0800 to 1600.

1.

Name & Title of Principal Action Officer Date





[image: image54.png]TYPE I1 ECONOMIC ANALYSIS
SUMMARY OF COSTS
FORMAT A

{. Submitting Department of the Navy: SCE, Naval Station, Mayport, fL
2. Date of Submission: October 7, 1993

3. Project Title: Replace CFC Refrigerant in Water Chiller, Bldg #1555, OTF

4. Description of Project Objective: Replace CFC-11 refrigerant with an approved substitute to

comply with Clean Air Act of 1990
5. Alternative: B. Replace existing 202-ton chiller, Carrier Model 190K343C8

6. Econamic Life: 30 years

8. Program/Project Costs

7. a. b. c. d. e.
Project Cost/Benefit Non-Recurring Recurring Discount Factor | Discounted
Year(s) Element Cost: RO, Annual Cost Cost
o {nvestment
0 69,000 1.0000 69,000.00
1-30 20,248 16.2889 329,817.65
9. 69,008.00 607,440.00 398,825.65
TOTALS
10a. Total Project Cost (discounted) $398,825.65
10b. Uniform Annual Cost (without terminal value) $26,484.50
L 4
11. Less Terminal Value (discounted) 0.00
{2a. Net Total Project Cost (discounted) $398,825.65

12b. Uniform Annual Cost (with terminal value)

$26,484.50





[image: image55.png]13. Source/Derivation of Cost Estimates: (Use as much space as required) All cost estimates are in FY 1994
constant dollars.

a. Non-Recurring Costs:

(1) Research & Development: » ' 0.00

(2) Investment: $59,000.00

b. Recurring Cost(s): Energy: 1593 cooling full-load hours/year x $14,327.74

202 tons x .673 KuW/ton x $0.06616/KWH

Kaintenance: 5,920.00

Total: $20,247.74

c. Net Terminal Value: $0.00
d. Other Considera.tions: Economic life based on 30 years expected operation for new chiller.

Cooling full-load hours calculated using NAVFAC P-89 and CR 82.030,
wgtandardized EMCS Energy Savings Calculations,* p. 20, assuming
operation 8 hours a day from 0800 to 1600.

14. Name & Title of Principal Action Officer Date
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APPENDIX C

EXPLANATION OF INTERVIEW STEPS

Introduce yourself and state your affiliation.  Explain that you are conducting an on-site P2 assessment to find ways the facility can reduce the amount of hazardous material consumed and hazardous waste generated.  Below is some general guidance to assist in the shop visits and interviews:

· Stress that this is not a compliance assessment, and you are not there to see if they are following the rules.

· Explain that you have some questions to ask, and that you want them to show you around the shop to see various processes using hazardous material and generating hazardous waste.

· Indicate that you are looking for any ideas they may have for reducing hazardous material/hazardous waste and that they should bring them up during the interview.

· Tour the shop to see all of the processes using hazardous material and/or generating hazardous waste.  For each process, write a description of the process and ask for an estimated use of hazardous material and generation rate of the waste stream.

· Try not to accept “I don’t know” as an answer.  Most people can estimate (try asking how many containers they use and/or generate per month, and what are the sizes of the containers).

· Ask to see the shop’s MSDS sheets.

· Use the generation data obtained prior to the assessment to verify estimates and identify unaccounted usage and waste.

· For each hazardous waste stream, obtain a detailed specific account of the disposal procedure. Ask to see hazardous material/hazardous waste storage areas and describe these areas on the data sheet.

· After viewing the processes and shop, be sure and ask any remaining questions. Ask any and all applicable questions.

Complete the assessment and scan worksheets to ensure you have all the information you need.  Thank the interviewee for their time and say you may need to contact them if you need additional information.

APPENDIX D

SUGGESTED INFORMATION TO BE INCLUDED ON DATA COLLECTION

WORKSHEETS

APPENDIX D

SUGGESTED INFORMATION TO BE INCLUDED ON DATA COLLECTION

WORKSHEETS

FACILITY INFORMATION

The following facility information should be used to document general facility information and provide a basic description of the process.

Facility Name - The facility where the assessment is being conducted.

Building Number - The building number where the process is located.

Organization - The name of the contractor or organization which operates the process.

Work Center/Shop - The work center or shop name where process is located.

Contact Information - Name, title, and phone number of person interviewed.

Interviewer - The person conducting the interview.

Process ID Number - A unique identifier for each process site.

Process Description - A brief description of the process being evaluated.

Process Code - The six-digit Navy process code for the process.  These codes are listed in Appendix G.

Part Description - A description of the part being processed (part name, part number, substate production unit, and quantity produced).

Hours/Person/Week - A weekly average number of hours each person works with the process and is exposed to materials used and wastes produced.

Level of PPE - The level of personal protective equipment required when working with the process.

Training Hrs/Week - The yearly cumulative hours spent on process or hazardous materials/hazardous waste training.

Permit - The name and permit number of the permit applicable to the process.

INPUT MATERIALS INFORMATION

The following materials information is used to document all input streams of material, hazardous or nonhazardous, entering the process and all wastestreams generated by the process.

Material Name - The common name of input material.

NSN - The National Stock Number is located on the label of the material storage container.

Cage/Manufacturer - The cage number or manufacturer of the material for local purchase items.

State - The material form as it enters the process (solid, liquid, or gas). 

Quantity Issued - The amount of material used in the process.

Military Specification - The military specification (mil-spec) requiring use of this material.

MRC - The MRC requiring use of this material.

Technical Publication - The technical publication requiring use of this material.

Shelf-life - The shelf-life of the material in months.

Data Quality - The source of the data and its perceived accuracy.

PROCESS WASTE INFORMATION

The following waste information is used to document all waste streams generated by the process.

Waste Name - The common name associated with the waste stream. 

Quantity Generated - The amount of waste material generated.

Environmental Fate - The environmental fate of the waste and whether it is disposed on or offsite.

Discharge Trigger - The event that triggers the discharge.

# of Analyses - The number of analytical tests performed on the waste each year to determine hazardous characteristics.

Data Quality - The source of the data and its perceived accuracy.

PROCESS FLOW DIAGRAM

An initial Process Flow Diagram (PFD), is designed to provide a basic understanding of the flow of parts and materials through the process. The initial PFD should be sketched during data collection following the standard convention outlined below:

· Each operation within the process should be represented by a square box.

· Each operation box should be labeled and drawn in consecutive order from left to right.

· The stream of parts into each operation box should be represented by arrows pointing into the box from the left.  Each arrow should be labeled with its corresponding part name.

· Each material used by the process should be represented by an arrow entering the box from the top. Each arrow should be labeled with the material name.

· Each processed part from each operation box should be represented by an arrow pointing out of the box to the right. Each arrow should be labeled with the part name.

· Hazardous, solid, and wastewater wastestreams generated by the operation should be represented by arrows exiting the box from the bottom. Air emissions should be represented by an arrow exiting the box from the top. Each arrow should be labeled with the waste name. If known, the fate of the wastestream should be shown at the end of the arrow.

· The sketch should also include specific information concerning the part being processed, including the system or equipment, the composition, the function or process before evaluation of the current process, and the function or process after processing of the part.

RELATED INFORMATION

Related information and other notes should be completed by listing former, current, or planned activities at the process site, including P2 goals.  In addition to options, any other notes about the process (e.g., motor sizes) can be recorded.

EXAMPLE SET OF WORKSHEETS

An example set of worksheets containing the information described above is provided on the following pages.

[image: image56.png]Facility Name:
Building Number:
Organization:
Workcenter/Shop:
Contact Name:
Title:

Phone Number:

Interviewers:

Process ID Number:
Process Description:
Process Code:
Weapon System:
Part Type:

Part Number:
Substrate:
Production Unit:
Quantity Per Year:
Number of People:
Hours/Person/Week:

Leve! of PPE:

Training Hrs/Per/Week:

Permit Name:

Permit Number:

WORKSHEET 1
NAVY P2 PROCESS ASSESSMENT

FACILITY INFORMATION

PROCESS INFORMATION
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[image: image59.png]WORKSHEET 3
INITIAL PROCESS FLOW DIAGRAM

Facility:

Process ID Number:
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POLLUTION PREVENTION OPTIONS AND OTHER NOTES

Facility:

Process ID Number:





APPENDIX E

CHEMICAL LIST

[image: image61.png]APPENDIX E
CHEMICAL LIST

CHEMICAL NAME SARA CAA ITP
Acetaldehyde Yes Yes
Acetamide Yes Yes
Acetone Yes
Acetonitrile Yes Yes
2-Acetylaminofluorene Yes Yes
Acrolein Yes Yes
Acrylamide Yes Yes
Acrylic Acid Yes Yes
Acrylonitrile Yes Yes
Aldrin Yes
Allyl Alcohol Yes
Allyl Chloride Yes Yes
Aluminum Yes
Aluminum Oxide Yes
2-Aminoanthraquinone Yes
4-Aminoazobenzene Yes
4-Aminobiphenyl Yes Yes
1-Amino-2-methylanthraquinone Yes
Ammonia Yes
Ammonium Nitrate Yes
Ammonium Sulfate Yes
Aniline Yes Yes
o-Anisidine Yes Yes
p-Anisidine Yes
o-Anisidine Hydrochloride Yes
Anthracene Yes
Antimony Yes Yes
Arsenic Yes Yes
Asbestos Yes Yes
Barium Yes
Benzal Chloride Yes
Benzamide Yes
Benzene Yes Yes Yes
Benzidine Yes Yes
Benzoic Trichloride Yes Yes
Benzoyl Chloride Yes Yes
Benzoyl Peroxide Yes
Benzyl Chloride Yes
Beryllium Yes Yes
Biphenyl Yes Yes
Bis(2-chloroethyl) Ether Yes Yes
Bis(chloromethyl) Ether Yes Yes
Bis(2-chloro-1-methylethyl) Ether Yes
Bis(2-ethylhexyl) Adipate Yes
Bis(2-ethylhexyl) Phathalate (DEHP) Yes Yes
Bromoform Yes Yes
Bromomethane Yes Yes




[image: image62.png]APPENDIX E (CON'T)
CHEMICAL LIST

CHEMICAL NAME SARA CAA ITP
1,3-Butadiene Yes Yes
Butyl Acrylate Yes
n-Butyl Alcohol Yes
sec-Butyl Alcohol Yes
tert-Butyl Alcohol Yes
Butyl Benzyl Phathalate Yes
Butyraldehyde Yes
C.I Acid Green 3 Yes
C.1. Basic Green 4 Yes
C.I.BasicRed 1 Yes
C.IL Direct Black 38 Yes
C.I. Direct Blue 6 Yes
C.1. Direct Brown 95 Yes
C.IL Disperse Yellow 3 Yes
C.L. Food Red 5 Yes
C.I. Food Red 15 Yes
C.I Solvent Orange 7 Yes
C.I. Solvent Yellow 3 Yes
C.I. Solvent Yellow 14 Yes
C.I. Solvent Yellow 34 Yes
C.I. Vat Yellow 4 Yes
Cadmium and Compounds Yes Yes Yes
Calcium Cyanamide Yes Yes
Caprolactam Yes
Captan Yes Yes
Carbaryl Yes Yes
Carbon Disulfide Yes Yes
Carbon Tetrachloride Yes Yes Yes
Carbonyl Sulfide Yes Yes
Catechol Yes Yes
Chloramben Yes Yes
Chlordane Yes Yes
Chlorine Yes Yes
Chlorine Dioxide Yes
Chloroacetic Acid Yes Yes
2-Chloroacetophenone Yes Yes
Chlorobenzene Yes Yes
Chlorobenzilate Yes Yes
Chloroethane Yes Yes
Chloroform Yes Yes
Chloromethane Yes Yes Yes
Chloromethyl Methyl Ether Yes Yes
Chloroprene Yes Yes
Chlorothalonil Yes
Chromium Yes Yes Yes
Cobalt Yes Yes




[image: image63.png]APPENDIX E (CON'T)
CHEMICAL LIST

CHEMICAL NAME SARA CAA
Copper and Compounds Yes
Creosote Yes
p-Cresidine Yes
Cresol Yes Yes
m-Cresol Yes Yes
0-Cresol Yes Yes
p-Cresol Yes Yes
Cumene : Yes Yes
Cumene Hydroperoxide Yes
Cupferron Yes
Cyclohexane Yes
Cyanides Yes
2,4-D (Acetic Acid, 2,4-Dichlorophenoxy) Yes Yes
DDE Yes
Decabromodiphenyl Oxide Yes
Diallate Yes
2,4-Diaminoasisole Yes
2,4-Diaminoanisole Sulfate Yes
4,4-Diaminodiphenyl Ether Yes
Diaminotoluene Yes
2,4-Diaminotoluene Yes
Diazomethane Yes Yes
Dibenzofuran Yes Yes
1,2-Dibromo-3-chloropropane Yes Yes
1,2-Dibromoethane Yes Yes
Dibutyl Phthalate Yes Yes
Dichlorobenzene Yes
1,2-Dichlorobenzene Yes
1,3-Dichlorobenzene Yes
1,4-Dichlorobenzene Yes Yes
3,3-Dichlorobenzidine Yes Yes
Dichlorobromomethane Yes
1,1-Dichlorocthane Yes
1,2-Dichlorocthane Yes Yes
1,2-Dichloroethylene Yes
Dichloromethane (Methylene Chloride) Yes Yes
2,4-Dichlorophenol Yes
1,2-Dichloropropane : Yes Yes
2,3-Dichloropropene Yes
1,3-Dichloropropylene Yes Yes
Dichlorvos Yes Yes
Dicofol Yes
Diepoxybutane Yes
Diethanolamine Yes Yes
N,N-Diethyl Aniline Yes Yes
Diethyl Phthalate Yes
Diethyl Sulfate Yes Yes

3,3-Dimethoxybenzidine Yes Yes




[image: image64.png]APPENDIX E (CON'T)
CHEMICAL LIST

CHEMICAL NAME SARA CAA ITP
4-Dimethylaminoazobenzene Yes Yes
3,3-Dimethylbenzidine Yes Yes
Dimethylcarbayml Chloride Yes Yes
Dimethyl Formamide Yes
1,1-Dimethyl Hydrazine Yes Yes
2,4-Dimethylphenol Yes
Dimethyl Phthalate Yes Yes
Dimethyl Sulfate Yes Yes
m-Dinitrobenzene Yes
o-Dinitrobenzene Yes
p-Dinitrobenzene Yes .
4,6-Dinitro-o-cresol Yes Yes
2,4-Dinitrophenol Yes Yes
2,4-Dinitrotoluene Yes Yes
2,6-Dinitrotolune Yes
Dinitrotoluene Yes
n-Dioctyl Phthalate Yes
1,4-Dioxane Yes Yes
1,2-Diphenylhydrazine Yes Yes
Epichlorohydrin Yes Yes
1,2-Epoxybutane Yes Yes
2-Ethoxyethanol Yes
Ethyl Acrylate Yes Yes
Ethylbenzene Yes Yes
Ethyl Chloroformate Yes
Ethylene Yes
Ethylene Glycol Yes Yes
Ethyleneimine Yes Yes
Ethylene Oxide Yes Yes
Ethylene Thiourea Yes Yes
Fluomenturon Yes
Formaldehyde Yes Yes
Freon 113 Yes
Heptachlor Yes Yes
Hexachlorobenzene Yes Yes
Hexachloro-1,3-butadiene Yes Yes
Hexachlorocyclopentadiene Yes Yes
Hexachloroethane Yes Yes
Hexachloronaphthalene Yes
Hexamethylene-1,6-diisocyanate Yes
Hexamethylphosphoramide Yes Yes
Hexane Yes
Hydrazine Yes Yes
Hydrazine Sulfate Yes
Hydrochloric Acid Yes Yes
Hydrogen Cyanide Yes Yes Yes
Hydrogen Fluoride Yes Yes
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CHEMICAL LIST

CHEMICAL NAME SARA CAA ITP
Hydrogen Sulfide Yes
Hydroquinone Yes Yes
. Isobutyraldehyde Yes
4-4 Isopropylidenediphenol Yes
Isosafrole Yes
Lead Yes Yes Yes
Lidane Yes Yes
Maleic Anhydride Yes Yes
Maneb Yes
Manganese Yes Yes
Mercury Yes Yes Yes
Methanol Yes Yes
Methoxychlor Yes Yes
2-Methoxyethanol Yes
Methyl Acrylate Yes
Methyl Tert-Butyl Ether Yes Yes
4,4-Methylenebis Yes Yes
4,4-Methylenebis(N,N-dimethyl) Yes
Methylene Bromide Yes
4 4-Methylenedianiline Yes Yes
Methylene Diphenyl Diisocyanate Yes Yes
Methyl Ethyl Ketone Yes Yes Yes
Methyl Hydrazine Yes Yes
Methyl Iodide Yes Yes
Methyl Isobutyl Ketone Yes Yes Yes
Methyl Isocyanate Yes Yes
Methyl Methacrylate Yes Yes
Michler's Ketone Yes
Molybodenum Trioxide Yes
Mustard Gas Yes
Naphthalene Yes Yes
alpha-Naphthylamine Yes
beta-Naphthylamine Yes
Nickel Yes Yes Yes
Nitric Acid Yes
Nitrilotriacetic Acid Yes
5-Nitro-o-anisidine Yes
Nitrobenzene Yes
4-Nitrobiphenyl Yes Yes
Nitrogen Yes
Nitrogen Mustard Yes
Nitroglycerin Yes
2-Nitrophenol Yes
4-Nitrophenol Yes Yes
2-Nitropropane Yes Yes




[image: image66.png]APPENDIX E (CON'T)

CHEMICAL LIST

CHEMICAL NAME SARA CAA
p-Nitrosodiphenylamine Yes
N-Nitrosodi-n-butylamine Yes
N-Nitrosodiethylamine Yes
N-Nitrosodimethylamine Yes Yes
N-Nitrosodiphenylamine Yes
N-Nitrosodi-n-propylamine Yes
N-Nitrosomethylvinylamine Yes
N-Nitrosomorpholine Yes Yes
N-Nitroso-N-cthylurea Yes
N-Nitroso-N-methylurea Yes Yes
N-Nitrosonornicotine Yes
N-Nitrosopiperidine Yes
Octachloronaphthalene Yes
Osmium Tetroxide Yes
Parathion Yes Yes
Pentachlorophenol Yes Yes
Peracetic Acid Yes
Phenol Yes Yes
p-Phenylenediamine Yes Yes
2-Phenylphenol Yes
Phosgene Yes Yes
Phosphine Yes
Phosphoric Acid Yes
Phosphorus (yellow or white) Yes Yes
Phthalic Anhydride Yes Yes
Picric Acid Yes
Polychlorinated Biphenyls Yes
Propane Sultone Yes Yes
beta-propiolactone Yes Yes
Propionaldehyde Yes Yes
Propoxur Yes Yes
Propylene Yes
1,2-Propyleneimine Yes Yes
Propylene Oxide Yes Yes
Pryridine Yes
Quinoline Yes Yes
Quinone Yes Yes
Quintozene Yes Yes
Saccharin Yes
Safrole Yes
Selenium Yes Yes
Silver Yes
Styrene Yes Yes
Styrene Oxide Yes
Sulfuric Acid Yes
2,3,7.8-Tetrachlorodibenzo-p-dioxin Yes
1,1,2,2-Tetrachloroethane Yes Yes
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CHEMICAL LIST

CHEMICAL NAME SARA CAA ITP
Tetrachlorocthylene Yes Yes Yes
Tetrachlorvinphos Yes
Tallium Yes
Thioacetamide Yes
4,4-Thiodianiline Yes
Thiourea Yes
Thorium Dioxide Yes
Titanium Tetrachloride Yes Yes
Toluene Yes Yes Yes
Toluene-2,4-diisocyanate Yes Yes
Toluene-2,6-diisocyanate Yes
Toluenediisocyanate Yes
o-Toluidine Yes Yes
o-Toluidine Hydrochloride Yes
Toxaphene Yes Yes
Triaziquone Yes
Trichlorfon Yes
1,2,4-trichlorobenzene Yes Yes
1,1,1-Trichloroethane Yes Yes Yes
1,1,2-Trichloroethane Yes Yes
Trichlorocthylene Yes Yes
2,4,5-Trichlorophenol Yes
2,4,6-Trichlorophenol Yes
Trifluralin Yes Yes
1,2,4-Trimethylbenzene Yes
2,2,4-Trimethylpentane Yes
Tris(2,3~dibromopropyl) Phospate Yes
Urethane Yes Yes
Vanadium (fume or dust) Yes
Vinyl Acetate Yes Yes
Vinyl Bromide Yes Yes
Vinyl Chloride Yes Yes
Vinylidene Chloride Yes Yes
Xylene (mixed isomers) Yes Yes Yes
m-Xylene Yes Yes Yes
o0-Xylene Yes Yes Yes
p-Xylene Yes Yes Yes
2,6-Xylidine Yes
Zinc (fume or dust) Yes
Zinc Complex Yes
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APPENDIX F

INSTRUCTIONS FOR PERFORMING ECONOMIC ANALYSIS

An economic analysis is to be completed for each option deemed technically feasible by the technical evaluation task.  The purpose of the economic analysis is to identify costs/savings associated with an option and determine the payback period.  The data needed to complete the economic analysis are described below.

COST FACTORS TO IMPLEMENT AN OPTION

Descriptions of option cost factors and examples of requirements are given below:

Process Equipment - New equipment (capital expenditure) or modification to existing equipment (e.g., purchasing a solvent distillation unit, retrofitting plating tanks with filters) is required.

Personnel Training - Personnel training needed to use new equipment or procedures, or hazardous materials/OSHA requirements reduced.

Installation/Site Preparation - Capital expenditures to install equipment or prepare a building site are required.

Utility Connections/Systems - Special wiring or piping is required or annual utilities are reduced/increased.

Permitting - Permits required for air emissions, building, etc.

Input Materials - New input materials (such as aqueous cleaners) are required or in-line recycling reduces input material requirements.

Disposal/Treatment - Disposal and/or treatment requirements are changed (i.e., hazardous solvent replaced with aqueous cleaner changes disposal requirements from off site to the IWTP drain).

O&M Labor and/or Supplies - Operation and maintenance labor/supplies increase or decrease (i.e., labor to operate new equipment or fluctuating cost for tank filters).

Military Spec - Military specifications are changed with new material/procedures.

R&D or Qualification Testing - Research and development or qualification testing required before using new material/process.

COST CALCULATIONS

The cost calculation is based on the differential costs associated with the status quo operation and the option.  The only cost elements that are accounted for are the elements affected by the option.  In accounting for the differential annual savings and initial investment associated with an option, the payback period can be calculated.  A spreadsheet can be used to calculate the payback period and net present value of benefits and investment.  An example spreadsheet and description of the calculations are provided below.

1.
Unit cost to purchase process equipment (jet washer): $4,000

2.
Number of units of process equipment required for an option: 4

3.
Investment cost of the process equipment: $4,000/unit * 4 units = $16,000

4.
Installation unit cost for equipment: $400

5.
Number of units of process equipment required for an option: 4

6.
Total cost to install equipment: $400/unit * 4 units = $1,600

7.
Unit labor cost for personnel: $20

8.
Number of hours (total) required for training: 192

9.
Total training cost: $20/hour * 192 hours = $3,840

10.
Unit cost for electricity: $0.056/kW-hr

11.
Number of kW-hr required by the jet washers: 20,000

12.
Total annual electricity cost: $0.56/kW-hr * 20,000 kW-hr = $1,120

13.
Unit cost of new material: $12

14.
Amount of new material required: 110

15.
Total cost of new material: $12/gallon * 110 gallons = $1,320

16.
Wastewater treatment unit cost: $4.00

17.
Amount of wastewater generated: 0.55
18.
Annual wastewater treatment cost: $4.00/1,000 gallons * 0.55 = $2.20

19.
Unit labor cost: $20

20.
Labor required to operate equipment: 48

21.
Annual labor cost: $20/hour * 48 hours = $960

22.
Unit supply cost: $190

23.
Number of units: 4

24.
Annual supplies cost: $190/washer * 4 washers = $760

25.
Status quo material unit cost: $20

26.
Amount of status quo material required: 220

27.
Annual material cost: $20/gallon * 220 gallons = $4,400

28.
Unit cost for TSDF fees: $0.59

29.
Amount of hazardous waste disposed: 1,420

30.
Annual hazardous waste disposal cost: $0.59/lb * 1,420 lb = $838

31.
Unit labor rate for hazardous waste storage and handling: $30

32.
Amount of hours required for hazardous waste storage and handling: 6

33.
Annual hazardous waste handling cost: $30/hour * 6 hours = $180

34.
Annual status quo operational cost: $5,418

35.
Option investment cost: $21,440

36.
Annual operating costs for option: $4,162

37.
Annual operating savings for option: $5,418 - $4,162 = $1,256

38.
Payback period: $21,440 / $1,256/yr = 17.08 years

39.
The present value of the total annual savings minus the initial investment cost of

the option: $1,256 (10 years, P/A, 7%) - $21,440 = $-12,935
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APPENDIX G

NAVY PROCESS CODES
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NAVY PROCESS CODES

Code Class Subclass Name
CE-99-99 Clerical NEC NEC
CN-01-00 Construction Structure Fabrication/Repair Multiple Operations
CN-01-01 Construction Structure Fabrication/Repair Wharf Building
CN-01-02 Construction Structure Fabrication/Repair Ceiling Installation/Repair
CN-01-03 Construction Structure Fabrication/Repair Roofing Installation/Repair
CN-01-99 Construction Structure Fabrication/Repair NEC
CN-02-99 Construction Electrical Installation/Repair NEC
CN-03-00 Construction Plastering and Related Tasks Multiple Operations
CN-03-01 Construction Plastering and Related Tasks Drywall Installation
CN-03-99 Construction Plastering and Related Tasks NEC
CN-04-99 Construction Plumbing Installation and Repair NEC
CN-05-00 Construction Structure Demolition Multiple Operations
CN-05-01 Construction Structure Demolition Roof Removal
CN-05-02 Construction Structure Demolition Floor Tile Removal
CN-05-03 Construction Structure Demolition NEC
CN-06-99 Construction Cementing and Related Tasks NEC
CN-07-99 Construction Excavating/Grading NEC
CN-08-99 Construction Paving NEC
CN-09-99 Construction NEC NEC
ID-01-00 Industrial Metal Cleaning-Mechanical Multiple Operations
ID-01-201 Industrial Metal Cleaning-Mechanical Abrasive Blast-Hydro
ID-01-02 Industrial Metal Cleaning-Mechanical Abrasive Blast-Glass Bead
ID-01-03 Industrial Metal Cleaning-Mechanical Abrasive Blast - Mineral Grit
ID-01-04 Industrial Metal Cleaning-Mechanical Abrasive Blast - Sand
ID-01-05 Industrial Metal Cleaning-Mechanical Abrasive Blast - Shot
ID-01-06 Industrial Metal Cleaning-Mechanical Abrasive Blast - Organics
ID-01-07 Industrial Metal Cleaning-Mechanical Barrel Finishing
ID-01-08 Industrial Metal Cleaning-Mechanical Grinding
ID-01-09 Industrial Metal Cleaning-Mechanical Polishing and Buffing
ID-01-10 Industrial Metal Cleaning-Mechanical Wire Brushing
ID-01-11 Industrial Metal Cleaning-Mechanical Sanding
ID-01-12 Industrial Metal Cleaning-Mechanical Needlegunning
ID-01-13 Industrial Metal Cleaning-Mechanical Abrasive Blast Cleanup
ID-01-14 Industrial Metal Cleaning-Mechanical Abrasive Blast - Glove
ID-01-15 Industrial Metal Cleaning-Mechanical Hopper Tending
ID-01-16 Industrial Metal Cleaning-Mechanical Hot Work Helper/Firewatch
ID-01-99 Industrial Metal Cleaning-Mechanical NEC
ID-02-00 Industrial Metal Cleaning-Chemical Multiple Operations
D-0201 Industrial Metal Cleaning-Chemical Acid Cleaning - Bright Dip
ID-02-02 Industrial Metal Cleaning-Chemical Acid Cleaning - Pickling
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ID-02-03 Industrial Metal Cleaning-Chemical Acid Cleaning - Descaling
ID-02-04 Industrial Metal Cleaning-Chemical Alkaline Cleaning - Descaling
ID-02-05 Industrial Metal Cleaning-Chemical Alkaline Cleaning -
Etching
ID-02-06 Industrial Metal Cleaning-Chemical Degreasing - Wipe Cleaning
ID-02-07 Industrial Metal Cleaning-Chemical Degreasing - Dipping
ID-02-08 Industrial Metal Cleaning-Chemical Degreasing - Spray
ID-02-09 Industrial Metal Cleaning-Chemical Degreasing - Vapor
ID-02-10 Industrial Metal Cleaning-Chemical Degreasing - Emulsion
D-02-11 Industrial Metal Cleaning-Chemical Acid Cleaning - Wipe
ID-02-12 Industrial Metal Cleaning-Chemical Acid Cleaning - Spray
ID-02-13 Industrial Metal Cleaning-Chemical Steam Cleaning
ID-02-14 Industrial Metal Cleaning-Chemical Chemical Paint Stripping
ID-02-15 Industrial Metal Cleaning-Chemical Gauge Cleaning
ID-02-99 Industrial Metal Cleaning-Chemical NEC
ID-03-00 Industrial Metal Cleaning-Other Mutltiple Operations
ID-03-01 Industrial Metal Cleaning-Other Ultrasonic Cleaning
ID-03-99 Industrial Metal Cleaning-Other NEC
ID-04-00 Industrial Electroplating Multiple Operations
ID-04-01 Industrial Electroplating Selective Plating
ID-04-02 Industrial Electroplating Open Tank
ID-04-03 Industrial Electroplating Vaporization
ID-04-99 Industrial Electroplating NEC
ID-05-00 Industrial Painting Multipie Operations
ID-05-01 Industrial Painting Spray - Compressed Air
ID-05-02 Industrial Painting Spray - Airless
ID-05-03 Industrial Painting Spray - Electrostatic
ID-05-04 Industrial Painting Powder Coating
ID-05-05 Industrial Painting Brush/Roller
ID-05-06 Industrial Painting DIP
ID-05-07 Industrial Painting Spray - Aerosol Can
ID-05-99 Industrial Painting NEC
ID-06-00 Industrial Coating Operations Multiple Operations
ID-06-01 Industrial Coating Operations Dip Coating
ID-06-02 Industrial Coating Operations Wipe Coating
ID-06-03 Industrial Coating Operations Brush/Roller Coating
ID-06-04 Industrial Coating Operations Spray Coating
ID-06-05 Industrial Coating Operations Tinning
ID-06-99 Industrial Coating Operations NEC
ID-07-00 Industrial Metal Forming Multiple Operations
ID-07-01 Industrial Metal Forming Forging
ID-07-02 Industrial Metal Forming Extrusion
ID-07-03 Industrial Metal Forming Bending/Forming
ID-07-04 Industrial Metal Forming Squeezing
ID-07-05 Industrial Metal Forming Drawing
ID-07-99 Industrial Metal Forming NEC
ID-08-00 Industrial Heat Treating-Hardening Multiple Operations
ID-08-01 Industrial Heat Treating-Hardening Carburizing
ID-08-02 Industrial Heat Treating-Hardening Cyaniding
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ID-08-03 Industrial Heat Treating-Hardening Gas Nitriding
ID-08-04 Industrial Heat Treating-Hardening Annealing
ID-08-05 Industrial Heat Treating-Hardening Quenching
ID-08-99 Industrial Heat Treating-Hardening NEC
ID-09-00 Industrial Foundry Operations Multiple Operations
ID-09-01 Industrial Foundry Operations Molding - Green Sand
ID-09-02 Industrial Foundry Operations Molding - Shell
ID-09-03 Industrial Foundry Operations Molding - Investment Casting
ID-09-04 Industrial Foundry Operations Molding - Full Mold
ID-09-05 Industrial Foundry Operations Coremaking - Sodium Silicate
ID-09-06 Industrial Foundry Operations Coremaking - Hot Box System
ID-09-07 Industrial Foundry Operations Coremaking - No Bake
ID-09-08 Industrial Foundry Operations Coremaking - Shell
ID-09-09 Industrial Foundry Operations Casting - Furnace Melting
ID-09-10 Industrial Foundry Operations Casting - Open Hearth
ID-09-11 Industrial Foundry Operations Casting - Arc Furnace
ID-09-12 Industrial Foundry Operations Casting - Induction Furnace
ID-09-13 Industrial Foundry Operations Casting - Crucible Furnace
ID-09-14 Industrial Foundry Operations Casting - Cupola
ID-09-15 Industrial Foundry Operations Transfer - Pouring - Cooling
ID-09-16 Industrial Foundry Operations Shakeout
ID-09-17 Industrial Foundry Operations Cleaning and Finishing
ID-09-18 Industrial Foundry Operations Babbitting
ID-09-99 Industrial Foundry Operations NEC
ID-10-00 Industrial Metal Machining Multiple Operations
ID-10-01 Industrial Metal Machining Cutting
ID-10-02 Industrial Metal Machining Piercing or Punching
ID-10-03 Industrial Metal Machining Sawing
ID-10-04 Industrial Metal Machining Abrasive Grind
ID-10-05 Industrial Metal Machining Drilling and Boring
ID-10-06 Industrial Metal Machining Milling
ID-10-07 Industrial Metal Machining Turning
ID-10-08 Industrial Metal Machining Shaping and Slotting
ID-10-09 Industrial Metal Machining Riveting
ID-10-99 Industrial Metal Machining NEC
ID-11-00 Industrial Welding Multiple Operations
ID-11-01 Industrial Welding Arc
ID-11-02 Industrial Welding Resistance
ID-11-03 Industrial Welding Oxy Fuel
ID-11-04 Industrial Welding Solid State
ID-11-05 Industrial Welding Brazing
ID-11-06 Industrial Welding Laser
ID-11-07 Industrial Welding Electron Beam
ID-11-08 Industrial Welding Shielded Metal Arc Welding
ID-11-09 Industrial Welding Gas Metal Arc Welding
ID-11-10 Industrial Welding Gas Tungsten Arc Welding
ID-11-11 Industrial Welding Plasma Arc
ID-11-12 Industrial Welding Air Carbon Arc
ID-11-13 Industrial Welding Electrical Soldering
ID-11-14 Industrial Welding Torch Soldering
ID-11-15 Industrial Welding Flux Core Process
ID-11-99 Industrial Welding NEC
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ID-12-00 Industrial Thermal Spraying Multtiple Operations
ID-12-01 Industrial Thermal Spraying Electric Arc
ID-12-02 Industrial Thermal Spraying Flame
ID-12-03 Industrial Thermal Spraying Plasma
ID-12-99 Industrial Thermal Spraying NEC
ID-13-00 Industrial Cutting Multiple Operations
ID-13-01 Industrial Cutting Thermal
ID-13-02 Industrial Cutting Oxygen
ID-13-03 Industrial Cutting Arc
ID-13-04 Industrial Cutting Electron Beam
ID-13-05 Industrial Cutting Laser
ID-13-06 Industrial Cutting Air Carbon Arc
ID-13-07 Industrial Cutting Plasma
ID-13-99 Industrial Cutting NEC
ID-14-00 Industrial Non-Destructive Testing Multiple Operations
ID-14-01 Industrial Non-Destructive Testing Visual
ID-14-02 Industrial Non-Destructive Testing Magnetic particle
ID-14-03 Industrial Non-Destructive Testing Liquid Penetrant
ID-14-04 Industrial Non-Destructive Testing Ultrasonic
ID-14-05 Industrial Non-Destructive Testing Acoustical Emission
ID-14-06 Industrial Non-Destructive Testing Radiographic
ID-14-07 Industrial Non-Destructive Testing Laser Inspection
ID-14-08 Industrial Non-Destructive Testing Weight Test
ID-14-99 Industrial Non-Destructive Testing NEC
ID-15-00 Industrial Plastics/Rubber Processing Multiple Operations
ID-15-01 Industrial Plastics/Rubber Processing Potting
ID-15-02 Industrial Plastics/Rubber Processing Depotting
ID-15-03 Industrial Plastics/Rubber Processing Molding
ID-15-04 Industrial Plastics/Rubber Processing Foaming
ID-15-05 Industrial - Plastics/Rubber Processing Grinding
ID-15-06 Industrial Plastics/Rubber Processing Cutting
ID-15-07 Industrial Plastics/Rubber Processing Drilling
ID-15-08 Industrial Plastics/Rubber Processing Gluing
ID-15-09 Industrial Plastics/Rubber Processing Plastics/Rubber Mixing
ID-15-10 Industrial Plastics/Rubber Processing Helmet Pour
ID-15-11 Industrial Plastics/Rubber Processing Plaque Pour
ID-15-12 Industrial Plastics/Rubber Processing Sanding
ID-15-13 Industrial Plastics/Rubber Processing Polishing and Buffing
ID-15-14 Industrial Plastics/Rubber Processing Heat Sealing
ID-15-99 Industrial Plastics/Rubber Processing NEC
ID-16-00 Industrial Man Made Fibers Multiple Operations
ID-16-01 Industrial Man Made Fibers Hand Layup
ID-16-02 Industrial Man Made Fibers Spray Layup
ID-16-03 Industriai Man Made Fibers Grinding/Sanding
ID-16-04 Industrial Man Made Fibers Cutting
ID-16-05 Industrial Man Made Fibers Drilling
ID-16-99 Industriai Man Made Fibers NEC
ID-17-00 Industrial Insulation - Asbestos Multiple Operations
ID-17-01 Industrial Insulation - Asbestos Installation
ID-17-02 Industrial Insulation - Asbestos Containment Removal
ID-17-03 Industrial Insulation - Asbestos Fabrication
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ID-17-04 Industrial Insulation - Asbestos Non-Containment Removal
ID-17-05 Industrial Insulation - Asbestos Glove Bag Removal
ID-17-06 Industrial Insulation - Asbestos Gasket Work
ID-17-07 Industrial Insulation - Asbestos Ambient Sampling
ID-17-99 Industrial Insulation - Asbestos NEC
ID-18-00 Industrial Insulation - Man Made Fibers Multiple Operations
ID-18-01 Industrial Insulation - Man-made Fibers Installation
ID-18-02 Industrial Insulation - Man-made Fibers Removal
ID-18-03 Industrial Insulation - Man-made Fibers Fabrication
ID-18-99 Industrial Insulation - Man-made Fibers NEC
ID-19-00 Industrial Insulation - Other Muitiple Operations
ID-19-01 Industrial Insulation - Other Installation
ID-19-02 Industrial Insulation - Other Removal
ID-19-03 Industrial Insulation - Other Fabrication
ID-19-99 Industrial Insulation - Other NEC
ID-20-00 Industrial Woodworking Multiple Operations
ID-20-01 Industrial Woodworking Cutting
1ID-20-02 Industrial Woodworking Jointing
ID-20-03 Industrial Woodworking Drilling
ID-20-04 Industrial Woodworking Mortising/Routing
ID-20-05 Industrial Woodworking Turning Lathes
ID-20-06 Industrial Woodworking Sanding - Drum
ID-20-07 Industrial Woodworking Sanding - Disk
ID-20-08 Industrial Woodworking Sanding - Belt
ID-20-09 Industrial Woodworking Sanding - Hand
ID-20-10 Industrial Woodworking Preservative Application
ID-20-11 Industrial Woodworking Gluing
ID-20-12 Industrial Woodworking Staining
ID-20-13 Industrial Woodworking Transparent Finishes
ID-20-99 Industrial Woodworking NEC
ID-21-00 Industrial Stone - Mineral Handling Multiple Operations
ID-21-01 Industrial Stone - Mineral Handling Installation
1D-21-02 Industrial Stone - Mineral Handling Removal
1D-21-03 Industrial Stone - Mineral Handling Cutting
ID-21-04 Industrial Stone - Mineral Handling Drilling
ID-21-99 Industrial Stone - Mineral Handling NEC
ID-22-00 Industrial Electronics Repair Multiple Operations
ID-22-01 Industrial Electronics Repair Installation/Repair
1ID-22-02 Industrial Electronics Repair Calibration - Manometric
ID-22-03 Industrial Electronics Repair Calibration - RFR Equipment
ID-22-99 Industrial Electronics Repair NEC
ID-23-00 Industrial Equipment Repair Multiple Operations
ID-23-01 Industrial Equipment Repair Hydraulic Repair
ID-23-02 Industrial Equipment Repair Generator Repair
ID-23-03 Industrial Equipment Repair Aircraft Engine Testing
ID-23-04 Industrial Equipment Repair Mechanical Assembly/Repair
ID-23-05 Industrial Equipment Repair Engine Accessory Testing
ID-23-06 Industrial Equipment Repair Brake/Gearbox Repair
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1D-23-07 Industrial Equipment Repair Fuel Accessory Testing
D-23-08 Industrial Equipment Repair Electrical Repair
1D-23-09 Industrial Equipment Repair Engine Test
1ID-23-10 Industrial Equipment Repair Aircraft Engine Preservation
ID-23-99 Industrial Equipment Repair NEC
ID-24-00 Industrial Chemical Processing NEC
ID-25-00 Industrial HM/HW Handling/Cleanup Multiple Operations
ID-25-01 Industrial HM/HW Handling/Cleanup Ballast Installation
ID-25-02 Industrial HM/HW Handling/Cleanup Ballast Removal
ID-25-99 Industrial HM/HW Handling/Cleanup NEC
ID-99-99 Industrial NEC NEC

MD-01-00 Medical/Dental Medical Multiple Operations
MD-01-01 Medical/Dental Medical Sterilization
MD-01-02 Medical/Dental Medical Anesthetic Administration
MD-01-99 Medical/Dental Medical NEC
MD-02-00 Medical/Dental Dental Multiple Operations
MD-02-01 Medical/Dental Dental Prosthetics
MD-02-02 Medical/Dental Dental Sterilization
MD-02-03 Medical/Dental Dental Anesthetic Administration
MD-02-99 Medical/Dental Dental NEC
MD-99-99 Medical/Dental NEC

ML-01-00 Military Specific Operations Weapons Handling Multiple Operations
ML-01-01  Military Specific Operations Weapons Handling Firing Range Cleaning
ML-01-02  Military Specific Operations Weapons Handling Weapons Firing
ML-01-03  Military Specific Operations Weapons Handling Firing Range Supervision
ML-01-04 Military Specific Operations Weapons Handling Firing Range Pit Cleanup
ML-01-05 Military Specific Operations Weapons Handling Weapons Cleaning
ML-01-99 Military Specific Operations Weapons Handling NEC
ML-02-00 Military Specific Operations Flight Line Operations Multiple Operations
ML-02-01 Military Specific Operations Flight Line Operations Line Troubleshooting
ML-02-02 Military Specific Operations Flight Line Operations Aircraft Loading
ML-02-03 Military Specific Operations Flight Line Operations Launch and Recovery
ML-02-04 Military Specific Operations Flight Line Operations Fuel/Defuel Aircraft
ML-02-05 Military Specific Operations Flight Line Operations Liquid Oxygen Handling
ML-02-99 Military Specific Operations Flight Line Operations NEC
ML-99-99  Military Specific Operations NEC NEC
MS-01-00 Miscellaneous Miscellaneous Operations Multiple Operations
MS-01-01 Miscellaneous Miscellaneous Operations Equipment Monitoring
MS-01-02 Miscellancous Miscelianeous Operations Machine Sewing
MS-01-03 Miscellaneous Miscellaneous Operations NEC
MS-99-99 Miscellaneous NEC NEC
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PO-01-00 Professional/Tech and Professional/Technical Multiple Operations
) Management

PO-01-01 Professional/Tech and Professional/Technical Laboratory Chemical Analysis
Management

PO-01-02 Professional/Tech and Professional/Technical Musical Performance
Management

PO-01-03  Professional/Tech and Professional/Technical Computer Operations
Management

PO-01-99  Professional/Tech and Professional/Technical NEC
Management

PO-02-00  Professional/Tech and Management Multiple Operations
Management

PO-02-01 Professional/Tech and Management Supervision
Management

PO-02-99  Professional/Tech and Management NEC
Management

P0O-99-99  Professional/Tech and Management NEC
Management

RD-99-99 Research and NEC NEC
Development

SR-01-00 Service Transportation Multiple Operations

SR-01-01 Service Transportation Truck Operation

SR-01-02 Service Transportation Train Operation

SR-01-03 Service Transportation Tractor Trailer Operation

SR-01-04 Service Transportation Railroad Track Maintenance

SR-01-99 Service Transportation NEC

SR-02-00 Service Motor Vehicle Maintenance Multiple Operations

SR-02-01 Service Motor Vehicle Maintenance Motor Vehicle Testing

SR-02-02 Service Motor Vehicle Maintenance Motor Vehicle Repair Overhaul

SR-02-03 Service Motor Vehicle Maintenance Brake Work

SR-02-04 Service Motor Vehicle Maintenance Clutch Work

SR-02-05 Service Motor Vehicle Maintenance Body Work

SR-02-99 Service Motor Vehicle Maintenance NEC

SR-03-00 Service Pest Control Multiple Operations

SR-03-01 Service Pest Control Mixing

SR-03-02 Service Pest Control Pump Spray

SR-03-03 Service Pest Control Fogging

SR-03-04 Service Pest Control Fumigation

SR-03-99 Service Pest Control NEC

SR-04-00 Service Building Maintenance Multiple Operations

SR-04-01 Service Building Maintenance Sweeping

SR-04-02 Service Building Maintenance  Air Conditioning/Refrigeration Charging

SR-04-99 Service Building Maintenance NEC

SR-05-00 Service Grounds Maintenance Multiple Operations

SR-05-01 Service Grounds Maintenance Street Sweeping

SR-05-02 Service Grounds Maintenance Lawn Maintenance

SR-05-99 Service Grounds Maintenance NEC
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SR-06-99 Service Protective Services-Fire NEC
SR-07-00 Service Protective Services-Security Multiple Operations
SR-07-01 Service Protective Services-Security Firing Range Cleaning
SR-07-02 Service Protective Services-Security Weapons Firing
SR-07-03 Service Protective Services-Security Firing Range Supervision
SR-07-04 Service Protective Services-Security Firing Range Pit Cleanup
SR-07-05 Service Protective Services-Security Weapons Cleaning
SR-07-06 Service Protective Services-Security Document Shredding
SR-07-99 Service Protective Services-Security NEC
SR-08-00 Service Graphic Arts Multiple Operations
SR-08-01 Service Graphic Arts Silk Screening
SR-08-02 Service Graphic Arts Photography Development
SR-08-03 Service Graphic Arts Photography Chemical Mixing
SR-08-04 Service Graphic Arts Photography Equipment Cleaning
SR-08-99 Service Graphic Arts NEC
SR-09-99 Service Recreation NEC
SR-10-00 Service Production/Distribution of Utilities Multiple Operations
SR-10-01 Service Production/Distribution of Utilities Compressed Air
SR-10-02 Service Production/Distribution of Utilities Boiler Cleaning
SR-10-03 Service Production/Distribution of Utilities Boiler Repair
SR-10-04 Service Production/Distribution of Utilities Equipment Monitoring
SR-10-05 Service Production/Distribution of Utilities Transformer Repair and
Maintenance
SR-10-06 Service Production/Distribution of Utilities Ship to Shore Connection
SR-10-07 Service Production/Distribution of Utilities =~ ESP Maintenance/Cleaning
SR-10-99 Service Production/Distribution of Utilities NEC
SR-11-00 Service Supply and Materials Handling Multiple Operations
SR-11-01 Service Supply and Materials Handling Foam in Place Packaging
SR-11-02 Service Supply and Materials Handling =~ Material Handling Equipment
Operation
SR-11-03 Service Supply and Materials Handling Tool and Parts Issue
SR-11-04 Service Supply and Materials Handling Crane Operation
SR-11-99 Service Supply and Materials Handling NEC
SR-12-00 Service Printing/Reproduction Multiple Operations
SR-12-01 Service Printing/Reproduction Diazo Printing
SR-12-02 Service Printing/Reproduction Document Preparation
SR-12-03 Service Printing/Reproduction Reproduction Equipment Cleaning
SR-12-04 Service Printing/Reproduction Offset Printing
SR-12-05 Service Printing/Reproduction Engraving
SR-12-99 Service Printing/Reproduction NEC
SR-13-00 Service Communications Multiple Operations
SR-13-01 Service Communications Teletype Operations
SR-13-99 Service Communications NEC
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SR-14-99 Service Food Preparation and Handling NEC
SR-15-99 Service HW/Sewer Treatment NEC
SR-16-99 Service Water Treatment NEC
SR-99-99 Service NEC NEC

NEC  Not elsewhere classified
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