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POLLUTION PREVENTION OPPORTUNITY ASSESSMENT BENCHMARKING:
RECOMMENDATIONS FOR HANFORD

ABSTRACT

Pollution Prevention Opportunity Assessments (P20As) are an important
first step in any pollution prevention program. While P2ZOAs have been and are
being conducted at Hanford, there exists no standard guidance, training, tracking, or
systematic approach to identifying and addressing the most important waste
streams. The purpose of this paper then is to serve as a guide to the Pollution
Prevention group at Westinghouse Hanford in developing and implementing
P20As at Hanford. By searching the literature and benchmarking other sites and
agencies, the best elements from those programs can be incorporated and pitfalls
more easily avoided. This search began with the 1988 document that introducss
P20As (then called Process Waste Assessments, PWAs) by the Environmental
Protection Agency. This important document presented the basic framework of
P20A features which appeared in almost all later programs. Major Department of
Energy programs were also examined, with particular attention to the Defense
Programs P20A method of a graded approach, as presented at the Kansas City Plant.
The graded approach is a system of conducting P20As of varying levels of detail
depending on the size and importance of the waste stream. Finally, private industry
programs were examined briefly. While all the benchmarked programs had
excellent features, it was determined that the size and mission of Hanford precluded
lifting any one program for use. Thus, a series of recommendations were made,
based on the literature review, in order to begin an extensive program of P20As at
Hanford. These recommendations are in the areas of: facility Pollution Prevention
teams, P20A scope and methodology, guidance documents, training for facilities
(and management), technical and informational support, tracking and measuring
success, and incentives.
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POLLUTION PREVENTION OPPORTUNITY ASSESSMENT BENCHMARKING:
RECOMMENDATIONS FOR HANFORD

L INTRODUCTION, or WHY P20As?

Most people agree that Pollution Prevention Opportunity Assessments
(P20As) are a critical first step in any pollution prevention program. A P20A is an
activity conducted by a select team which identifies and prioritizes waste streams,
examines the processes which cause the generation of the waste, and discovers ways
to reduce this waste. Most P2OA programs begin with management commitment as
well as the identification and prioritization of waste streams on which to focus.
Conducting a P20A consists of basic steps: selection of a team, gathering of material
inputs and waste outputs, understanding the waste generating activity,
brainstorming pollution prevention initiatives, and ranking those initiatives. A
good P2 program should also have a method to move from the P20A process into
implementation of the top initiatives. P20As are considered the standard method
to identify and rank pollution prevention initiatives. It is used and recommended
by the Environmental Protection Agency (EPA), the Department of Energy (DOE),
private industry, and other state and federal regulatory agencies.

However, not all P20As are alike. Many factors affect how a P20A should be
conducted, including size of the facility or site, number of waste streams, types of
waste created, consistency of operations, and resources available. The Hanford site
contains 1,450 square kilometers (560 square miles) of land, over 32 facilities, almost
200 hundred on- and off-site waste generators, and thousands of waste sources.
Additionally, Hanford’s current mission of environmental restoration causes many
operations to be discontinuous and project oriented, unlike a production facility.
Clearly, Hanford’s P2OA process must be able to handle and prioritize the number
and uniqueness of waste streams in a manageable fashion. |

In order to determine an appropriate P20A process, the Pollution Prevention -
group at Westinghouse Hanford Company benchmarked P20A. programs at other
Department of Energy sites, guidelines from the Environmental Protection Agency,.
and activities of private industry, as well as a few facilities at Hanford afready
performing P20As. Additionally, regulatory requirements were examined and
discussions were held with Hanford personnel. Finally, training was taken at the
DOE funded P20A lead site at the Kansas City Plant. This paper presents details on
the situation a* Hanford, comparisons of different established programs, and
recommendations for an efficient P20A process for Hanford.

In order to clarify any confusion with past terms, this note: “Pollution
Prevention Opportunity Assessments (P20As)” is a new term for what was formerly
known as “Process Waste Assessments (PWAs).”  The term P20A provides a new
name for the same function, focusing now on the end result—the discovery of
solutions—vrather than on a process. Additionally, P2QAs include waste from all
activities, not just “processes,” and from all media including sanitary, hazardous,
radioactive, mixed, air, water, and energy. This being a proactive, positive way of
looking at this activity, P2OA will be used throughout this document. Additionally,
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for older documents which use the term PWA, it will be assumed that P20A could
be used in its place now and that the terms are interchangeable.

2. HANFORD SITUATION & CRITERIA

Since the P20A process is dependant on the facility or site, an evaluation of
the Hanford site situation (size, mission, processes, etc.) was conducted. Any P20As
already being conducted were noted, since what is at work now should not be
neglected Additionally, regulatory drivers and suggested guidance from regulatory
agencies were identified. From these a list.of criteria for the P20A program were
identified.

21 FHanford's Situation

Initially, perhaps most daunting aspect of Hanford is its sheer size. It includes
1,450 square kilometers of land, about 17,000 employees, hundreds of buildings,and
some 30 facilities depending how buildings are grouped. However,
communications are currently managed through an excellent computer
communication system (cc:mail) and several comprehensive databases. Electronic
mail allows for easy file transfer throughout the site. SWITS (Solid Waste
Information Tracking System) contains waste generation values for all
containerized radioactive, mixed, and hazardous waste, monitored by container and
by facility, among others. HMID2 (Hazardous Material Inventory Database) tracks
the hazardous inventory at each facility and will soon track hazardous material
purchases. So, the computer tools and networks exist to access a wide variety of data
and transmit it electronically with ease.

Additionally, several of the large generators on site have established
Pollution Prevention (P2) committees, providing a personnel infrastructure to work
with and to expand. There is also a central Pollution Prevention Program at
Westinghouse Hanford Company.

The second most daunting: aspect of Hanford then is the number of and
variability of waste streams and processes. Many of the facilities have expressed that
they do not know where or how to begm P20As when faced with thousands of
waste streams. They view each “process,” be it one time or repetitive, as the
generator of a separate waste stream. Faced with this task, they either fail to begin or
focus on simpler measures, such as paper or aluminum recycling. Thus, a method
of prioritization and simplification is critical to any program.

Additionally, and perhaps most challenging is the overall mission of
Hanford—to clean up and restore the site. No longer is each facility in production
mode, but now they each have a different role from each other. These roles are:
analytical laboratory services; decontamination and decommissioning/
environmental restoration; clean-up and maintenance; and waste handling and
treatment. Some facilities serve more than one of these functions at one time, or
will over the next 30 years, the expected life of the cleanup at Hanford. A P20A
program needs to be able to handle this range of missions and activities.
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22  Regulatory Drivers & Other Requirements

Most waste regulation, such as RCRA, make requirements for Pollution
Prevention (P2) as the preferred method of waste handling. More important for this
paper, several state and federal regulations drive the conducting of P20As and
recommend their content, as a method of implementing P2.

DQE Order 5400.1 mandates that all DOE operations comply with “applicable
Federal, State, and local environmental protection laws and regulations, Executive
orders, and internal Department policies” [U. S. DOE 1, 1990]. 5400.1 also requires a
P2 Program Plan in place at each site. A P20A program could be interpreted as
meeting that requirement.

In fact, the Implementation Guidance for DOE Order 5400.1 specifies that
“[t}he basic elements of an effective. waste minimization program” includes.
“periodic waste minimization assessments/audits” [U. S. DOE 2, 1990]. The order
goes on to define these assessments as “a continuing effort,” not a “one time
endeavor” [U. S. DOE 2, 1990]. It then states that a site should conduct high priority
options first, then lower priorities, although no definition is made of how to
prioritize. Finally, it suggests assessments look at: characterization of waste streams,
mapping of the process of waste generation, examining procurement, and finding
opportunities. A copy of this section of the guidance can be found in Appendix A.

For Hanford, a significant state requirement is contained in Chapter 173-307 of
the Washington Administrative Code (WAC 173-307). This code only regulates -
hazardous substance users and hazardous waste generators. The requirements for
this law are facility plans, priorities/goals, and reporting. The priorities for P2
initiatives are the standard hierarchy of source reduction, reuse/recycling, and
treatment. WAC 173-307-030 (2), the section which relates to P20As, states the plan
shall include:

“..an identification of hazardous substances use and hazardous waste

generated by the facility, a description of fadility processes, an identification of

reduction, recycling, and treatment opportunities, an evaluation of those
opportunities, a selection of proposed options, performance goals, and an

implementation schedule.” [Ecology,. 1993]

Even more detail on this can be found in the Pollution Prevention Planning
Guidance Manual for Chapter 173-307 [Ecology 1993], which includes 19 worksheets
and 5 appendix forms for each facility. Six to twelve of these worksheets are
recommended for each hazardous waste stream. These forms cover the items listed
in the quote above, with the evaluation of opportunities based primarily on costs.

Besides strict state and federal regulations, DOE has issued two Guidance
documents for P20As. Before most of the programs were started at the DOE-sites,
DOE-HQ issued the Waste Minimization Guidance for Process Waste Assessments
[U.S. DOE 3, 1990]. This Guidance should be considered to have some regulatory
“teeth” to it. The cover letter that issued this document stated this was to assist in
waste minimization efforts and in the compliance with DOE Qrder 5400.1,.5400.3,
and 5820.2a. This letter specifically stated that, “Process Waste Assessments should
become one of the standard elements of our current Waste Reduction Program and
should be integrated into the program accordingly” [U.S. DOE 3, 1990].
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The program lays out in general text format the basic steps of a P20A
program. This document is a good, concise, if general, methodology to conducting
P2ZOAs. Of interest is the strong emphasis on management commitment, specifying
a written policy statement. Also, they state, “personnel who are assigned to conduct
a process waste assessment must be relieved of conflicting priorities...” [U.S. DOE 3,
1990]. Another unique feature is a central task force, which is comprised of senior
representatives from the organizational (or facility) units. This group establishes
goals, examines techrical options, monitors progress, and facilitates technology
transfer and P2 awareness. The three appendices in this document list P2OA Team
Resources, Source of Material Balance Information, and General Consideration for
Prioritizing the Assessment of Waste Streams. Information from these Appendices
is including Appendix A. Overall, there is little about prioritizing waste streams,
but it has excellent guidelines on conducting a P20A and ranking P2 opportunities.

Another, not specifically regulatory driver, includes the 1993 Waste
Minimization/Pollution Prevention Crosscut Plan. This document strongly
emphasizes cost effectiveness and rapid return on investment from the
opportunities found with P20As [U.S. DOE 1, 1993]. The Crosscut Plan focuses on all
wastes types (not just hazardous), as well as conservation of water and energy, as
aspects of pollution prevention. This being the most recent of overall DOE visions,
a multimedia program should be developed, as the trend in the future.

Additionally, funding has been provided to Kansas City by DOE-HQ specifically for
training other sites to conduct P20As. A discussion of their program is included in
Section 3.1.1. With this in mind, some care should be taken not to overlap work
they have conducted.

23  P20As at Hanford Facilities, Past and Present

When WAC-173-307 was initially enacted, Hanford was exempt as a federal
facility. However, in the summer of 1992, DOE made the decision to comply
voluntarily. Thus, P20As were conducted on over 100 hazardous waste streams at
Hanford over the next four months and these were included in the appendix of the
Hanford Site Pollution Plan (RL-PPP-92-1). The result of the P20As was up to 13
worksheets. each stream which included: list of hazardous waste streams;, current
and past practices, process description, material balance, reduction opportunity
identification team, reduction opportunities, reduction opportunity detailed,
technical evaluation, economic analysis, prioritize opportunities, selected
opportunities and performance goals, and five year implementation plan.

P2 Program staff worked with the facilities to complete these forms on each of
their hazardous waste streams. However, limited labor resources, a short time
frame, and the detail required precluded extensive personal attention for the
facilities. Thus, 20 facilities submitted their forms, while 15 did not. Some forms
were not completed fully, the facilities opting to the check the “further analysis
needed” box.

However, positive activities seemed to have bloomed from this process. It
served to form facility P2 groups where none had been before and strengthen those
in existence. Some of the PZOAs resulted in initiatives that were completed.
Although no follow-up was conducted to get a specific percentage of initiatives
implemented, quantitative P2 activities are reported annually by the facilities.

4
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While many facilities on-site have P2 committees of varying levels of
activity, three pollution prevention committees were examined for their P20OA
processes: the Plutonium Finishing Plant, PFP (conducting clean up activities); the
Fast Flux Test Fadility, FFTF (not in production, future not determined); and 222-S
Labs (analytical laboratories). A Tank Farms P2 committee, as well as some other
groups, are beginning to form or are only sporadically meeting. Groups such as
Fleet Operations have excellent P2 programs, but no formal committee. At other
facilities, P2 reporting is the responsibility of one or two persons who are aware of
and report on P2 activity.

PFP has one of the more active facility P2 committees on-site. They meet
monthly and discuss their P20As, as well as disseminate other information. The
committee consists of representatives from each of the divisions of the facility. - The
manager/team leader’s main job is P2 (as well as Safety and ALARA). They classify
their streams into large categories, for example “PRF glovebox maintenance,” “office
waste batteries,” and “new/modified coristruction Painting.” They have several
P20As occurring at different stages at the same time. Their forms are similar in
content and number as the one’s used to gather the Pollution Plan data, but are
filled out electronically from meeting notes. A copy of one of their P20As is
included in Appendix B. In ranking P2 initiatives, they use a weighted sum method
with the following criteria (in order of importance), with the ranking in
parentheses: ' eliminates or reduces occupational exposure (13), eliminates or
reduces environmental risk (10), return on investment (4), conserves or reuses
resources (4), greatest opportunity for volume reduction (4), reduces waste disposal
costs (3), and improves work are housekeeping (1). Overall, they have a successful
program which depends on a dynamic leader, interested and active committee
members, and a system of forms and tracking that is easily managed. Any site-wide
program should be careful not to conflict with an existing successful program.

Recently, FFTF has also completed P20As for their maintenance and
operations units, and 222-S labs completed P2ZOAs on their maintenance operations.
Both of these organizations were reborn some time after the site-wide P20As and
are just starting to have concrete successes. One has had difficulty funding the time
of members of the P2 committees. Additionally, funding for implementatiort of
initiatives is oftent taken from the same limited budget; larger projects have not
found funding. Both groups, while working well together and having excellent
leaders, have fallen into the trap of addressing the easy waste streams (aluminum
cans, paper, batteries), while unable to make a priority list of where to focus their
efforts. On the other hand, they have not been given definitive Guidance from the
P2 Group.

Finally, none of the P2 committees thus far have identified energy savings in
their assessments. Recent documents from EPA and DOE are beginning to include
-energy conservation as a method of P2. There exists an energy group at Hanford run
through the Pacific Northwest Laboratories. They have not conducted any facility
energy audits/P20As thus far. .
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24  Criteria
From the above description of Hanford, discussions with the facilities,
observation of how they do business now, and regulatory requirements, the
following are the criteria for a P2OA program at Hanford:
Easy to use, understand, and perform quickly
Flexible to adapt to many streams and facilities
Applicable to Hanford’s ER/D&D mission
Uses other DOE work
Meets regulatory requirements
Addresses all waste types (hazardous, radioactive, mixed, as well as solid,
liquid, air, water and energy) ‘ :

e 0 ¢ ¢ o o

3. CASE STUDIES & REVIEW

In order to fulfill the “uses other DOE work” criteria as well as seeking out
ideas from other programs, a benchmarking process was done on EPA guidance
documents, at several DOE sites, and private industry. Summaries of those
. programs follow below. '

3.1 Environmental Protection Agency :

As the agency dedicated to the environment, the Environmental Protection
Agency (EPA) kicked off the concept of P20As with their document The Waste
Minimization Opportunity Assessment Manual. This document describes a
recommended procedure for identifying waste minimization opportunities. This
procedure, as presented by EPA can be seen graphically in Appendix B and became
the basis for traditional P20As. The steps shown in Appendix B appear repeatedly
in the description of plans to follow, especially management commitment,
employee involvement/incentives, setting goals, worksheets, material balances,
waste stream prioritizing, operator interviews, source reduction concepts, technical
evaluation, economic evaluation, and a final report. The document also-introduces
the use of multiple worksheets it order to structure P20As. EPA encouraged people
using: the manual to modify the procedures and forms to fit their own
circumstances. Although parts of the document are dated (such as the forward
introducing “waste minimization” as a new upcoming term) and the excessive
number of forms, this document is by far the most complete and general to date.
Even later general EPA documents are not as simple and easy-to-follow-in terms of
P20As. The Facility Pollution Prevention Guide [EPA 1992] is excellent for a fadlity
just starting a new program from beginning to end. However, it is very process
oriented and geared more toward private industry).

EPA has also done significant work with small business through its Waste
Minimization Assessment Centers, now Industrial Assessment Centers. This
program, managed by universities, funds college students to conduct P20As on
small manufacturing firms, free of charge. Opportunities recommended are called
Waste Minimization Opportunities (WMOs). For one program in Colorado, the
average payback period of the sum of initiatives was 1 year, saving the average small
firm $36,000/year in hazardous chemicals alone. Their current focus now is multi-

6
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media assessments, seeking to reduce hazardous and sanitary waste, as well as
conserve water and energy. This Industrial Assessment program is funded by both
the DOE and EPA. EPA publishes Research Briefs and other short summaries of
waste reduction techniques by process or industry type. These resources of methods
to reduce waste would be very helpful in the technical feasibility stage of P20As.

3.2  Other Department of Energy Sites

DOE sites all have different missions, which affect how they do business and
how they conduct P20As. This section looks at production facilities, national
laboratories and environmental restoration sites

3.1.1 Production Facilites - ‘

The first DOE publication on P20As that this study was able to find was for
Defense Programs. The first edition of the Model Process Waste Assessment Plan
[Defense Programs, 1991] based its program on the EPA Waste Minimization
Opportunity Assessment Manual, discussed in the EPA section of this document.
This first manual is set up as a “cookbook” P20A. plan for a Defense Program(DP)
site, including blanks for filling site name, approvals and other site specific
information. This document views P20A teams as offshoots of the waste
minimization committee, which chooses the leads for each. P2OA. The remainder
of the team is drawn from line, staff, or subcontractor organizations. Since it was
based on the EPA document, this program is also based heavily on worksheets as a
method of guiding the P2OA process. The last Appendix includes. 17 worksheets on
43 pages. The forms are modified but very similar to the one’s in the EPA
document. A more recent edition of this document has been released [Defense
Programs, 1993] which parallels the Kansas City program.

The Kansas City Plant is the current P2OA training center for DOE and has
received special funding for this endeavor. Thus, it is important that DOE work at
other sites does not duplicate the significant volume of work completed at Kansas
- City (KC). However, it is also important to note that the Kansas City Plant is still a
production facility, producing various parts and equipment for Defense Programs.
Their program has been designed to handle the over I500: waste streams they have
identified and on which they have or plan to conduct a P20As. However, they have
left the door opert to D&D and ER work (and plan to explore this option in the
future) by their definition of a “Process” as “Any existing or planned operation or
activity which generates waste or pollution to the air, water, and/or land" [Kansas
City, 1993].

KC'’s approach is also based on worksheets, 10 of them for the full approach
Their forms are simpler and easier to follow than the EPA’s forms, but include
basically the same information. Where KC differs from previous programs is the
concept of the graded approach. Presented in more detail in the Defense Programs
document Model Pollution Prevention Opportunity Assessment Guidance, this
approach introduces the concept of three levels of detail for P20As, based on the
prioritization of the activity. (This approach also expands the concept of prioritizing
waste streams more fully than other programs to date). The graded approach is
designed to be a “cost-effective and flexible methodology which allows individual
sites to prioritize their local concerns and align their efforts with resources allocated,

7
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while also providing some consistency throughout the DOE to perform P20As”
[Defense Programs, 1993]. They view less complex P20As as appropriate for small or
less-toxic waste streams. '

The first step in the graded approach is the develop a priority material/waste
stream list, a list of material inputs and waste stream outputs which are most
important. They strongly recommend including the following on this list waste
with no approved disposal method, waste which is more than 5% of facility total
waste streamn, Clean Air Act Class I materials (Ozone cepleting chemicals), EPA
33/50, and known human carcinogens. Their “suggested” items seem to include
everything else, i.e. waste that is regulated, permitted, a health/safety risk, and
. municipal solid waste.

The next step is to perform a Level I assessment on the process. Level [
defines the process through description and a flow diagram, documents what waste
minimization activities have already been done, and determines if more analysis is
needed. This is about 3 worksheets, which includes a simple process flow diagram
with “fill in the blanks” for inputs and outputs. The final question asks if this
process involves materials or wastes from the priority list. Following a logic
diagram, if the answer is no, then this assessment stops. If the answer is yes, then a
weighted sums criteria sheet is completed to determine if a Level I or Level III
assessment should be completed. A stream that scores under a certain value in
weighted areas of criteria, gets the level II assessment; over that score, a more
detailed Level III assessment. Level II goes directly into brainstorming options,
estimating their feasibility, costs and savings, and summarizing (total of two more
worksheets). A Level I P20A is included in Appendix B. A Level I expands the
P20A team, expands the flow-diagram worksheets, completes a detailed mass
balance, evaluates material cost, and includes more complex forms for option
generation, an evaluation of initiatives by more weighted sums, and a detailed final
report (total of 10 more worksheets).

A final component of the Kansas City program is the integration of their
forms onto computer software. While they began their P20As without any
computerized tracking or reporting, they recognized the advantages of a tracking
program and centralized collection point. They use a database management -
program called FileMaker Pro, whmh runs on the both the Apple Macintosh and
Windows based systems with no file conversion required. The software is relatively
easy to run, but some training is required to attain proficiency. The data is entered
by each P20A team as assessments are conducted.

Overall, the Kansas City Plant and the Defense Program P20A programs are
excellent, especially the concept of a graded approach. However, the level of detail
they require for the typical P20A is only appropriate for a site with regular processes.
Kansas City listed all their processes and is conducting P20As on them over the next.
few years. A site undergoing clean-up, environmental restoration, or significant lab
research needs to have a faster, truly on-going program Still, the Kansas City
program can be a basis for this kind ¢f ﬂexxbxhty .

3.2.2 National Laboratories

The national laboratories have also been at work on their P20As. One of the
most published is the Idaho National Engineering Laboratory (INEL). Their waste

8
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generation tends to be from thousands of small processes, as well as some D&D
work being conducted. They started their P2OA program in late 1990 in response to
the DOE PWA Guidance. While including many of the basic steps, their worksheets
tend to be simpler and less structured that Kansas City’s or EPA’s. This correlates
with their laboratory, and not production, mission and was done by design. They
describe the forms in the following manner:
Because the EPA worksheets were too complex and cumbersome to be of use
to the trainees, the idea of not providing or requiring worksheets was
discussed. INEL-specific worksheets were developed, because such
worksheets would serve as an outline of PWA requirements. These
worksheets met the requirements, but were flexible enough to aid in the
completion of any type of PWA [Lientz, 1992].

INEL encouraged people conducting the P20As to change the forms to fit their
process, if need be, not the other way around.

During the initial training sessions, INEL ran into resistance from the P2
coordinators of three areas: laboratory operations, research and development (R&D)
and environmental restoration (ER), including decontamination and
decommissioning (D&D). They felt that PWAs were inapplicable to them because
their programs were variable and unpredictable. INEL provided them with extra
“assurance” that these activities may not be as well defined but there exists many
waste reduction opportunities in them. In the case of lab waste, the lab coordinator
looked at the thousands of experiments he had and concluded that PWAs could
only be conducted by grouping. The lab processes were grouped into 5 categories:
collection and disposal of excess chemicals, inveritory and procurement of
chemicals, photographic laboratories, acid-analytical laboratories, and experimental
waste. The wastes within each group were then identified and prioritized based on
quantity and toxicity. Then the activities that generated the priority wastes were
identified. and examined for waste reduction opportunities. Once one waste stream
was completed, then the nexton the priority waste stream was done. D&D/ER was
- handled by conducting the P2OA. before the activity. A P20A was conducted i a
checklist form and had to be included in the D&D plan. Overall atINEL, P20As
were conducted with an emphasis on “flexibility- as well as a common sense
approach” [Lientz 1992]

INEL also included a resource package in the training, which included
management support documentation, P2OA. requirements, example P20As,
technical information of P2 solutions and helpful resources. INEL has also
developed a computer database/reporting program, but is currently exarmmng other
options.

d Like some of the areas at INEL, Los Alamos National Laboratories (LANL) as
a whole was initially resistant to conducting P2OAs. They felt that they were a large
site (43 square miles) and, as a lab, had such a diverse collection of sources with
similar processes existing in many locations that P20As would not be cost-effective.
So, they developed a program with three criteria: usable by the generator, flexible in
the level of detail (graded approach), and provides access to outside information on
possible solutions. Since much of the generation and material flow information
was already computerized at LANL, they decided to institute a full-blown electronic
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P20A system, based on computer modelling (for material flow), a graphic
information system (for facility locations), and links into databases of generation
and solutions information. They view it as a “environmental information system”
linked to computers throughout the site. The system is in limited use now, without
the graphic interface. A prototype of the complete system is complete and a
production version is scheduled to be completed by the end of FY 1994.

3.23 Environmental Restoration Sites

The current mission at an increasing number of DOE sites is one of
environmental restoration (ER), which usually includes decontamination and
decommissioning (D&D). Dé&D consists primarily of shutting down and removing'
structures, while ER includes the cleaning of soils, groundwater, and the return of
the land to a more natural state. Some sites such as Hanford have this as their
primary mission, while others such as INEL are conducting ER as well as other
missions. The critical concern with ER sites is that the majority of waste generated
is by one-time processes, often on large scales (such as cleaning up and tearing down
a building). The traditional P2OA, which relies on analyzing a continuing process,
is not possible.

Some discussion of D&D at INEL is in Section 3.2.2., where they recommend
P20As be conducted before the activity, in the form of a checklist. However, in
conversations with INEL personn=l, they do not currently conduct P20As on D&D
/ER wastes, with the exception of repetitive processes such as sampling analysis and
Health Physics surveys.

In order to do a brief survey to determine what other sites might be doing in
this area, the text descriptions of P2 activity and the site missions of the 1991-92
Annual Report [U.S. DOE 1993] was examined. Two sites that seemed to be
conducting P20As, had a ER mission and a contact name through the Kansas City
P20A resources document were contacted—the Weldon Spring site and the Oak
Ridge K-25 site.

The Weldon Spring Site Remedial Action Project is a 230 acre site 30 miles
west of Saint Louis, Missouri. The site had been used for an ordnance works for the
Army and for processing uranium and. thorium by the Atomic Energy Commission.
Now the site is on the EPA. National Priorities list and has a full ER mission. In a
phone conversation with a representative of the site as well as from their P2
Awareness Plan (Weldon Spring 1991], they conduct almost all their assessments
prior to the beginning of the activity. This “Waste Minimization Analysis” is
conducted according to a formal procedure. This procedure covers two major
activities: a review of all requisitioned hazardous materials and a review of all
activities which plan to generate new waste. Substitute chemicals are
recommended, as well as what P2 activities should be implemented.
Documentation of this process is required for each activity or requisition, with a 3
page form for the waste generation activities [see Appendix B].

Weldon Spring has identified their key elements ass reduce newly generated
waste; focus on waste from heavy equipment; and control chemicals coming in.
They also do training for sub-contractors, have conducted an involved P20A on
personal protective equipment, and have segregated their D&D waste, hoping to
recycle in the future. Qverall however, they expressed that they were struggling
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with how to deal with non-process waste, setting goals, showing progress, and
getting releases for recyclable demolition wastes. They are seeking other solutions.

Oak Ridge K-25 Site was formerly used for enriching uranium for the Oak
Ridge site. The diffusion facilities were shut down in 1985 and the K-25 site is
currently preparing for D&D operations starting in 1995. Shortage of funding has
been the primary problem for P20A work for K-25, though that is starting to change
through the efforts of K-25 employees. Although they have conducted P20As in the
past on several consistent waste streams (oil, fluorescent light bulbs, sludge,
photographic waste), this year they are focussing on the pre-assessment stage. They
are developing priority waste streams, process diagrams, and setting goals. Next
year, money will be available for conducting P2ZOAs. They have looked at ER/D&D,
via excessing and recycling large pieces of equipment. However, they have no
formal pre-evaluation phase.

Overall, this study did not find any site that seemed to have a complete grasp
on how to handle D&D and ER waste. Many sites are aware of the problem, and it
has been a recurring theme at conferences. Kansas City’s DOE training program is
considering addressing this kinds of waste, due to the call for it by many sites.
Hanford alone estimates that D&D waste will account for 9% (39,100 m3) and the ER
will account for 30% (129,400 m3) of the total waste generated over the 30 year
cleanup of the site [Westinghouse 1993]. Certainly, with the entire DOE-complex
downsizing and decommissioning, D&D/ER wastes will need to be addressed.

3.3  Private Industry

Many private industries have been proactive in term of Pollution Prevention
Assessments. DuPont Chambers Works in Washington worked actively with EPA
in a two year project assessing 15 waste streams. The implementation of initiatives
from 7 of the assessments reduced those waste streams by 73%. Implementation of
initiatives from all 15 assessments (now in progress) has the potential to save the
company almost $15 million per year [DuPont 1993]. This is only one example of the
manufacturing savings being found by companies such as 3M, Proctor & Gamble,
Intel, and the many small businesses helped by EPA. [Pnce, 1993]. However, the
method of conducting P20As used by these companies is basically the method
recommended by EPA and apply primarily to production firms.

However, some of these firm’s programs are unique and could be applied to
Hanford. Important success criteria from private industry include: prioritization of
waste streams, definite rate of return required for project implementation, progress
tracked and communicated, responsibility and accountability tied into P2 success,
recognition for employees, integrated into pre-manufacturing decisions, inclusion
of P2 a separate budget, use of recycling as well as source reduction, and the use of
new technology [Price 1993]. These criteria differ in significant ways from the
DQE/EPA focus on regulations, worksheets, committees, and reduction programs.

In an effort to tap the people resource, incentives and recognition must also
be included. Hanford is a leader in cost saving incentive programs for employees,
and P2 initiatives can be submitted to them. However, another interesting program,
with a more technical bent, is being used by the Louisiana Division of Dow U.S.A.
Dow began an energy conservation program in 1981. It began and grew into an
annual Contest for employees, where employees submitted ideas to reduce waste,
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save energy and increase yield. The contest is aimed at engineers in the plant, and
the current rules are that projects must save at least $100,000/year and have a return
on investment greater than 50% (2 years). The program has been an unqualified
success, surprisingly saving more money each year, with increasing participation.
Dow credits the success of this program with these qualities:
¢ Sustained management support
¢ Organized central committee (focal point) including engineers and an
economic evaluators.
Started small
Developed grass roots support
Encourages people with problems to look for solutions
Kept paperwork simple " .
Reviewed project before implementation
Hold contest once a year, fitting in with budgeting process
Contest committee does not control capital, managers still do
Winners receive only recognition—not cash!
Worked through existing line organization—no new level of hierarchy
Credit goes to Plants _
Educates and trains people
Audits of implemented projects (follow-up on success/ failure)
No goals (for specific reduction)
No gimmicks (professionally run)
No monthly newsletter (but they do a project summary each year)
Give people ideas (not projects)

0 0 ¢ ¢ 9 ¢ O 9 ¢ ¢ ¢ O 0 0 0

Their primary concept: The way you reduce waste is by mstallmg projects that
reduce waste. And although these qualities and this concept is for a contest, many of
these could be directly applied to a P2OA program.

4. PZOA. PROGRAM ELEMENT RECOMMENDATIONS

Based on the criteria specified for Hanford in Section 2.4 and the review of
other sites and sources presented in Section 3.0, the following recommendations of
critical elements to be included in a P2OA program are being made. They are
separated into 7 general program categories. All of these will require more
development. for their implementation.

4.1  Facility P2 Teams

Facility P2 committees should be the central working unit for P20As. This
committee forms the central P2 team from which originates P20OA teams.

First, the definitions of the facilities at Hanford should be finalized as much
as possible. Waste generator groups, groups of like facilities, might also be a method
to allow a single team to cover a larger scope. However, facility or waste generator
group definitions should not break up existing committees, nor should they be
artificial and uncomfortable to the existing facility culture.
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Implementation of the P20OA program should begin with the existing P2
committees, making sure committees have appropriate management support.
Simultaneously, management support should be foui.i for facilities with no
existing committees, in order to form them. A possible so.urces of this support is
through the environmental compliance officers (ECOs).

Committees should have representatives from each part of the facility and
consist of all range of job functions, including and especially bargaining unit
employees. Committee members should be volunteers, not appointees.

Committee members should be given enough time by their managers to
adequately serve on the team and perform the necessary functions. At least 4
hours/week for P20As (including the researching of viable alternatives) and
another 2 hours monthly for the central P2 meeting.

The P2 committee leader should be able to dedicate a significant portion of
her/his time to P2 activities. At least fifty percent of their time is recommended.
They should be knowledgeable about P2, and an advocate.

The P20A teams will form and un-form from the main P2 committee. Each
P20A should have its own lead, who takes notes, completes any forms and does
follow-up. They also keep the project on schedule. Preferably, the lead should be
someone from the area that has the majority of the waste generation activity.

The central committee will decide which P20As should be conducted. Aftera
waste stream is identified, the P2OA team, lead by the assigned leader, will conduct
the interviews and gather all background information. After presentation of the
facts to the main P2 committee, the entire committee will conduct the
brainstorming. The cost estimates and viability will be conducted by the subgroup.
The entire process should take 1 month for background information gathering, 1
meeting for brainstorming, and 2 months for idea evaluation. More detail on each
of these steps is presented in Section 4.2. Several P20As should be conducted
simultaneously, a new one started each month, ideally.

Finally, it is very important for the P2 committee to work actively with
management to get ideas implemented after they have been shown to have
significant benefits. While not part of the P20OA. process, this step is critical to the
success of the program. Again, the team P20A leader with help from the P2 -
committee leader will work to implemerit the selected opportunities as quickly as
possible.

42 P20A Scope & Methodology

P20As should be an on-going activity, based on a total quality/ continuous
improvement approach. The purpose of P20As is to be the organized mechanism
to implement activities that reduce waste.

The assessments include the following steps (based on EPA guidance and KC
training): choosing a priority waste stream, mapping a flow diagram, interviewing/
gathering data, brainstorming opportunities, evaluating of ideas, and
recommending -implementation.

The first step for P20As should be prioritization of waste streams through a
priority waste stream list. Waste streams and materials should be listed from
SWITS, HMID2, projections, and other facility records, and should include any
projected waste from ER/D&D activities. A new list should be generated each year,
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even if all the priority streams were not addressed the previous year. All waste
types should be included, not just hazardous (hazardous is less than 5% by volume
of the total waste generation). Also, energy and water should be included as
“material” streams, i.e. the list should be multimedia, including waste (haz, rad,
mixed, sanitary), air, water, and energy.

The list of waste streams should then be prioritized. Facilities should be
allowed to develop their own criteria, but Guidance for important items should be
given, based on the KC approach (graded approach priority list). This list should
certainly include cost and volume as criteria. The entire list should be ranked in an
order, not just a list of items that have equal priority [see Defense Programs, 1993,
pages 3-5]. The waste streams list should be inclusive, but manageable, grouped
such that there are 20-40 materials and streams per facility. Possible grouping
categories exist in the Projections report [Westmghouse 1993].

Next, the “graded” approach (like KC) should be applied. However, the
approach should be imbedded into the program in the following way. Instead of
focusing first on the process and determining if it should have a level I, I, or OI
approach, focus on the stream (like INEL). Example: The P2 committee chooses its
first waste stream from the priority list. A P2 committee member of the facility is
assigned P2OA team lead ‘on this stream. First, all the activities that contribute to
this stream are listed, including quantities. These activities now automatically
qualify for a P20OA Level II or III since they generated /use a priority waste or
material. A number of activities, no greater than 3, are chosen that as a sum
contribute over 50% of the waste stream. A Level I P20A will be conducted on
these activities simultaneously. This method saves time in that there is no long
activity list to sort through to determine if they qualify, and this method focuses on
the waste or material, rather than the generating activity itself. Also, at Hanford, no
Level Il P20As should have to be conducted, since they are excessively detailed for
the Hanford situation.

A level IT P20A should include the following, besides filling out KC
worksheets (or equivalent) 1S, 2S, and 35 [see Appendix Bl: visiting the process area,
interviewing operators and people performing the work, reviewing any appropriate
documents (transportation records, etc.), plotting the generating activity, and-
summarizing all materials and waste streams. Itis important to ask the operators
what they think should be done (on the spot brainstorming by people who could not
be on an official team).

‘Once the background assessment is compete, a short, graphical presentation of
facts to the main P2 committee should be done by the PZOA leader. Brainstorming
should then be conducted by the P2 committee, using any “on-the spot” ideas or
ideas generated by the P20A team during the assessment as seeds. Generated ideas
do not have to focus on the priority waste stream, but can be on any waste reduction
ideas for that activity.

Research then should be conducted into the technical and economic viability
of the brainstormed ideas by contacting vendors, procurement, and other resources.
Ideas can then be listed and ranked, such as in KC worksheet 4S. All accepted ideas
should have a payback of less than 2 years (50%). Final results should be presented
to the P2 team on worksheet 55, and the entire assessment to management for
approval.
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P20As on D&D and ER would be conducted in a similar way, but the P20A
would not be conducted when the activity is happening, but as part of the planning
process. If a D&D/ER project will be one of the main generators of a priority waste
stream being examined, then the final planning documents should be obtained.
These should list the expected wastes generated. Then, the P20A team should
conduct a P20OA on them in the same way as above, but by examining the plan (like
Weldon Spring).

All forms should be Hanford-specific and based on KC worksheets 15-55, but
kept simple enough for any P20A type.

43 Guidance Document(s) ‘

Two Guidance documents should be prepared to support P20As: a detailed
one for the facilities; and a summary guide for management.

Hanford Facility Guidance should be issued, based on the EPA Guidance and
the Defense Programs Guidance, but with emphasis on prioritization of waste
streams, sources of info for Hanford, and how to handle one-time processes and
laboratory waste. The Guidance document should include steps for conducting
P20As for a regular activity (which would include observing the process) and for
D&D/ER (inserted in the planning process).

The main portion of the document should show, in words and graphics, the
steps to conduct a general P20A as described in section 4.1 and 4.2.. Additional
sections should cover: evidence of management support; an introduction with a
“why do it” portion; regulatory drivers; an example of several kinds of P20As; a
chapter on how to measure and track progress; how to change the general steps for
labs (mainly how to group activities); and how to change for D&D/ER (mainly look
at before activity begins). .

Appendices should also include specific Hanford contacts and systems for
information retrieval, plus a reference document for technical solutions. If these
are done in appendix modules, they can easily be updated individually as needed.
The reference module would include many of the EPA facility specific guidelines as
well as numerous contacts. Finally, there would be guidelines for implementation
of projects, including: basic Fanford. procurement policy and who to contact. -
Overall, the document shou.ld be written in plain language and in procedural
format.

The Guide for managers would explain the benefits, briefly explain the
program, explain what to expect from their P2 committee, and explain appropriate
budgeting. This document should be very concise (2-3 pages) and clear."

44 Training for Facilities

As there are two Guidances, there should also be two training sessions. The
longer, workshop-style training would be for the facility P2 committees. A shorter
introduction meeting would introduce the program to maragers.

Each facility training session should be for a single facility committee. This
training is not a repeat of the work of KC, but rather a method of providing
Hanford-specific information to the facilities. As much waste stream information
should be given to the facilities at the training (or before) as possible, including their
facility’s waste stream lists from SWITS and hazardous inventory from HMID2.
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Sources of information for other items, such as water, air, energy and sanitary waste
(which have no central tracking system) should be provided. Before the facility
training, trainers and attenders should be aware of general waste inputs, streams,
and activities at their facility. This data can be gathered in a coordinated effort
between the Pollution Prevention group and the P2 Committee team lead.

The training should not be over half day long and should be facility specific.

Provided in addition to training materials should be a resource package,
which would include the Guidance document (which includes P20A examples and
resources), evidence (such as a formal letter) of their management’s support, and
printed waste streams and materials specific to their facilities.

There should also be a preliminary meeting for the management of the
facility about the undergo training. The P2 committee leader should actively
participate in their management’s training with the P2 group. This dlarifies what
would be presented in the Management Guide described in section 4.3.

45 Technical and Informational Support ,

Support to the faclities shall be provided from the pollution prevention
group. [t should include help obtaining written management support. Also, a
formal network of facility representatives should be formed, either a central task
force or some other mechanism for communication between facility teams. Finally,
a technical support network should also be developed, including a library, a database
of existing P20As completed, and a personal knowledge of resources of P2 initiatives
and technologies. As much of this as possible should be provided to the facilities in
the continual updating of the resource package, the remainder being on central file
and a list of the files provided to the facilities. This resource should be used as seeds
for brainstorming and research material for viability and cost research into P2
brainstormed ideas.

46  Tracking and Measuring Success

While the Los Alamos National Laboratory’s kind of computer system is very
forward-thinking and certainly the way of the future, attempting a project of this
scale is too ambitious for rapid implementation at Hanford. The concept of keeping
it simple and starting small should be applied. A standard database format, such as
Excel, should be examined for initial tracking, making sure any data to be tracked is
specifically asked for on the P20A forms. This database could then be used in any
later tracking systems.

Any tracking system should involve continual reporting as P20As are
accomplished, and as ideas are implemented, not as a year-end data call. The
tracking system should also include a method to measure progress by the individual
facility, not just the central P2 group. This gives the facilities a way to show their
manager what they have accomplished, as well as giving them more autonomy.

Certainly, computerization of the P2OA process should be conducted in the
next 2 years. Thus, LANL’s system and KC'’s system should be examined for their
possible use at Hanford in the future.
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4.7 Incentives

Several methods for incentives can be used. One of these is to develop a
catchy name for initiatives, such as EPA’s “WMO—Waste Minimization
Opportunity,” pronounced “Whammo.” Also a slogan would be good, if used
professionally, such as “An Ounce of Prevention is worth a Pound of Cure” (or An
ounce of pollution prevention is worth a pound of clean-up; An ounce of
prevention is worth a pound of remediation; etc.) ,

Even more important would be to initiate a way for employees to submit
ideas not necessarily related to formal P20As. A model for this would be the DOW
contest, which focuses on the technical and the professional, rather than giveaways.

Certainly, any P2 incentives should tap into current WHC incentives '
programs, such as ECCEL and STI. Information about these programs and-how to
apply for them should be provided to the facilities.

5. CONCLUSION

By examining the literature published and talking with employees of so many
programs and organizations, one can see that P20As are an excellent technique to
identifying ways to reduce waste. In fact, the basic P20A requirements as introduced
by the EPA, are still valid and were included in the recommendations for this paper.
However, a few new elements needs to be included, all of which were mentioned in
other programs but not emphasized. These include waste stream prioritization,
flexibility, and preplanning on ER/D&D activities. |

It is critical that waste streams be prioritized before any P20As are conducted.
With a site the size and diversity of Hanford, the focus must be ont he large,
expensive, or particularly toxic waste streams. :

Second, the P20A program must be flexible. Each facility team, which will be
conducting the P20As will need to be able to adapt any program to their own
situation.

Einally, since a significant portion of Hanford generated waste aver the next
30 years will be directly from ER/D&D activities, it is absolutely critical to get-the
pollution prevention mentality into the designers of D&D/ER plans. The best way, .
often mentioned by other programs, but not in significant implementation yet, is
through a P20A process on the plan itself.

This concludes the research and the literature search for P20As. Now begins
the implementation of a P20A program at Hanford. ‘
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APPENDIX A: REGULATORY DRIVERS

This Appendix includes:

* Sections from Implementation Guidance for DOE Order 5400.1 [DOE 2,
1990], Pages A2-A3.

e Sections from Waste Minimization Guidance for Process Waste
Assessments [DOE 3 1990], pages A4-A6.
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1s
From Implementation Guidance for DOE Order 5400.1

goals (i.e., St toc 15% yearly or a specific percent by a
specif.ad year) for raducing thae voluma or toxicity of each wascg
stream should be set, after performing an initial assessment of
tachnical and econocmic feasibility. This initial assessazant
could be performed on high priority wasts streams, i.e., such as
wasta with high volume or high disposal costs, wastas highly
ragqulatad or even banned from disposal, availability of
tachnology, etc. The goals should ba correlated with production
ratas. Even 1f information on wasta generation forecasts is
fairly imprecise, some wasta minimization goals should be
established early in the program with the kncwledga that thass .
goals will be revised in accordance with futurs refinemants in
wasta generation projections .and waste management analysis.

D. Periodic Waste Minimization Assessments. Individual
production procasses or facilities shoculd be raviewved or auditad
pericdically to identify opportunities to minimize or eliminats
wasta generation. The results of thess assessments should be
reported back to the wasta generators, i.e., production .
cperations staff. Larger facilities could establish & tsam of
independent experts. This process is not a2 ocne-time endeavor but
a continuing effort. Once tha high priority wasts minimization
options have been implementad, the lower priority options ahnuld
ba examined for opportunities to further minimize wasta
generation. [NOTE: The Process Wasts Assessments described in
the draft Applied Research, Development, Demonstration, Testing
and Evaluation Five-Year l’lan are equivalent to thesa wasta
minimization assessments, and may ba substitutaed at the Program
and Operations Offices’ di.sc:ation.l The wasts minimization
assassments should, at minimums

1. Examine the available data on the types, amounts, and
hazardous constituents of wastes genn:atnd L.e.,
charactariza the waste streams.

Z. Examine whers, wh.r. mmmmmmmm
-within the production procass. Track matarials that
eventually wind up as waste from the receiving dock to
the point at which they becoma a wasts.

3. Determine tha true costs of the wastas generatad. The
Operations Offices should develop some means to
calculate the costs of the materials found in the wasta
stream, perhaps based on the purchase prica of those
materials, and the costs of managing. the wastes that
are generated, including regulatory compliance costs.

4. Perform an assessment of procurement policies. Data on
procurement might include unit size, standing order
size, non-hazardous substitutes, and surplus
availability. Evaluation of such data could lead to
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greater cversight of procurement and better control an
waste generation at the sourca.

s. Identify opportunities at all points in a8 production
process whers matarials can be preventad from becom
a wasta, i.e., potantial source reducticn and recycling
tachniques applicable to those wastes.

EXAMPLES : - .

- Identify opportuﬁitins for recycling matarials within
the production procass. .

- Explore ways to optimize or change procass
parameters, such as flow rates, temperature or
residencs times, to minimize waste generation.

- Examine process design or operation improvements that
may result in reduction in chemicals consumed, increasas
the life-time of equipment, or aveoid the use of
hazardous materials.

- Examine ways to eliminate or segregate unnecessary
equipment from areas easily contaminated (e.g., hot
cealls). '

-Evaluate technology changes orientsd toward equipment
modifications. Thase might include changes in the
production equipmant, layout or piping, and the use of
automation. .

- Examine contamination control barriers so that spills
can be contained and the material resturnad to use
rather than disposed.

- Evaluate opportunities for extending the service Iife
of filtars or exchange columns through operational -
modifications.

= Develop an assay system so that suspect-contaminated
waste can be sorted into contaminated and non-
contaminated categories.

E. Accurate Cost ARccounting. Departments and managers should
be charged for the wasta management costs of the wastas they
generata, i.e. collection, handling, packaging, transportation,
treatment, storage, and disposal. Liability insurance and
regulatory compliance costs, such as personnel, permitting and
recordkeeping, should also be charged. The idea is that if
department managers are held accountable for the waste they are
generating, they will be motivated to avoid generating the waste

A3
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From Wast

e Minimization Guidance for Process Waste Assessments

12
APPENDIX A

PROCESS WASTE ASSESSMENT TEAM RESOURCES

Listed below are typical team member skills and resources needed for the PWA.
Because facilities vary in size and functions, the list is not meant to be
exclusive. A1l skills may not be needed on all teams. Some team members may
be part-time; certain skills may be selected to provide expertise on an "as

needed" basis.

Chemical Engineering
Environmental
Facilities/Maintenance
Finance/Accounting
Human Resourcas/Personnel
Information Systems
Legal
Maintenance
Material Control/Inventory
Monitoring and CompTiance
Process Engineering
Production
Project Management/Scheduling
Public Information
Purchasing/Procurement
Quality Assurance
Quality Control
Research and Development
Safety/Health
Shipping/Receiving/Transpartation
Waste Treatment and Disposal

ppRt/6. 38
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APPENDIX B
SOURCES OF MATERIAL BALANCE INFORMATION

Listed below are paotential sources of information for preparing a material
balance inventory. The list is not meant to be exclusive.

Batch Make-up Records
Design Material Balances
Emissian Inventories
Equipment Cleaning and Validation Procedures
Material Inventories
Operating Logs
Operating Procedures and Manuals
Production Records
Product Specifications
Purchasing Records
Samples, Analyses, and Flow Measurements
Waste Manifests

pP1/4. 38
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APPENDIX C

GENERAL CONSIDERATIONS FOR PRIORITIZING
THE ASSESSMENT OF WASTE STREAMS

Complianca with current and future regulations

Costs of waste management (treatment and disposal)

Potential environmental and safety liability

Quantity of waste

Hazardous properties of the waste (including toxicity,
flammability, corrosivity, and reactivity)

Other safeaty hazards to employees

Potential for (or ease of) minimization

Patential for removing bottlenecks in production or
waste treatment

Potential recovery of valuable by-products

A6
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April 15, 1994

APPENDIX B: SAMPLE P20As

This Appendix includes:

EPA Waste Minimization Assessment Procedure from The EPA
Manual for Waste Minimization Opportunity Assessment (EPA 1988],

page B2
A P20A from Hanford’s Plutonium Finishing Plant, pages B3-B9.

A Level II P20A from Kansas City’s Process Waste Assessment
Training, pages B10-B19:

D&D/ER P20A forms from Waste Minimization/Pollution
Prevention Awareness Plan [Weldon Spring, 1991], pages B20-B22.
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From “"Waste Minimization Opportunity Assessment Manual"

N W
Figure 1-3. The Wasts Minimizstion Assssament Progedure

The recagnized nesd 1o minimize waste

PLANNING AND ORGANIZATION
» Gat management comminent
« Set oversil sssssament program goals
+ Crganize assesement program task foras

ASSESSMENT PHASE
» Collect process and facilly dats
*Prioritize and select sssessment targets
* Select people for assesament teams [
* Review data and inepect site Selact now

= Ganersin options _ assesamant targes
*Saresn and select options for further study and resveluste

B2




Facility name: Plutonium Pinishing Plant

Worksheet 31
curvent and Past Pwactices

e ey T VW T T I —
Process/waste strsas Name:

3.

If procass generatss more than Gi@ wasts Strsam, list wasts stream names.

* Rxpired products, excess clesanars, overstocked products.
. Waste rags, wasts solvents, and waste cleansrs.
. Empty aerosols and empty containers.

Desaribe current raduceion, recycling, and tresataent activities being
conducted for this process/strsam.

Excess or overstocked products Are semt to Rxcess Stores for Public Sale.
In addition, a Hasardous Material Management Plan has been issued and is
being used to control the amount, type, and inventory control af gensral
use products at FrYy.

Dascribe past hazazdous substance use and waste reduction activities

complatad before this year. If possible, quantify as kilograms,
pexcantage, or other measure of udnc.i.m'l. achiaved.

lzuneha

Implesented Controlled Chamical Inventory.

| tiocn between Bazardous and Non-fazardous Waste Streams
waste rags and lubricants.

Estimated €3% scurce reduction in genaral use products, excess chamicale
and overstocked items comparsd to the 1990 and 1991 inventaries.
Ho estimate has been made in actual kilograms of product reduced.

i
2
¢
%

Example P20A from Banford's Plutonium Pinishing Rlant

B3




Worksheet 2
Process Desaription

Pacility name: plutonium Pinishing Plant

Prepazed by:
Process/vwasta stre

NGao

If process generates more than one waste stream, list wasts stream names.
. Expired products, excess cleaners, overstocksd products.
. Wasts rags, wasts solvents, and waste cleaners.
. Empty aeroscls and empty containers.
Describe in detall the procsss that generates the hasardous wasta(s).
General Use products are inown as cc—nuxmud cleaners, such as Kleeno

Bowl, Basy Qff, Windex, and ather commercially used brands. In addition,

they includa decon agents such as Wipe Out Graffiti remover, and Rad Con
asroscl sprays.

Rags and empty containers are generated during the use of these products.
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Worksheet 3
Matarial Balamue

Pacility name: Plutonium Finishing Plant

Prepared by: R, Wogdfopd/L.Jl. Rasey . o  __ Date:
Process/waste stream Name: WW

Provide a schamatic of the process depicting both input and output quatms.u
for materials used. Indicate products produced and wastas genaratad

BS




Worksheet 4
Reduction Opportunities Identification Team

Facility name: Plutonium Finishing Plant

Prepared by: : Date:s Magch 11, 1994
Process/waste stresam Name:

MemRer Nags Mddress/ Phons
C. 8. Barx 170~z  Room 21 200w 373-1921
D. A. Braden 234-52  Roem 102 200w 373-2388
D. M. Burks 234-5Z2  Room 107 200w 373-3411
J. R. Cornwell 234-5Z  Room 252 200w 373-3890
E. D. Davis 234-5Z  Room 254 200w 373-5768
L. J. Estey 234-8Z ©  Rocm 102 200w 373-3387
H. A. Johnstone 234~52  Room 323 200w 373-2%09
S. A. Jones 234-92  Room 13 200w 373-3347
P. A. Powell 234~52  Laboratory 200w 373-2211
R. J. Quinton 23452 Room 221 2008 3732564
R. L. Rhoten 234~8Z  Room 107 200w 373-3411
L. M. Robertson 234-5Z  Labaratory 200w 373-2211
B. E. Woodford 270~2 Room 42 200w 373-4448
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Worksheset S
Reduction oOpportunities

Facility name: plutonium Finishing Plant

Prepared by:Q.E. Woodfopd/L.J. Eatey Date: March 11, 1994
Process/wasce stream Name: RMC General Use Products:RMCH00Z

Identify potentially fsasible reduction opportunities. Organize according ta
source reduction, recycling, or treatment.

1. Resalve Maratorium Wasts Issues to Yas
reduce mixed wasts and controlled
wastes form excsss or partially spent
products genaration.

2. Cantrol all containers enterzing the Yes
Surface Contamination arsas, in order
to raducs the need to buy products for
beth non-radicactive and Surface
Contamination Areas.

- Use a managed care systsm with Health |Yes
Physics seals or tags on itams
antaring zones to ensure they can be
sealed and taken cut of zone areas
oncs the job is completad.

Use the Hazardous Matarial Management Yes

Plan, controlled chemical inventory

and product application matrix ta
raduces unnecassary purchases.

Barcode all hazardous materials to - Yeas
kaep bettsr track and real time
inventories throughout the facility.

Provide a Pollution Prevention/Lessons Yes
Laarnad course for Hazardous Matarial
Management in PPP. _ _ |
Transfer products through the ch-ni.cu. Yes
exchange.

8. Sell excass and overstocked products : Yes

through the public auction.

9. Sat up a central Plant Redaployment Yes
program-——buy bulk chemicals and
di.lt:ibut- through all labs, main. and
operations.
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Worksheeat ¢
Reduction Opportunity Detail

Facility name: Plutonium Finiahing Plant

Preparad by: Date: Magch 11, 1994
Process/wasts stresam Name:

For sach opportunity identified on worksheet S, provide a detailed discussion
or dascription of that opportunity. BEvaluata each opportunity using the
criteria provided in Evaluation Checklist.

Based on the tachnical and econcmic evaluations combined with the hierarchy of
substance use reduction, wasts reduction, recycling, and trsatment, list the
opportunities in the order of recommended priority for implementation.

Use the Hazardous Matsrial Management Plan, controlled chemical inventaory
and product application matrix to reduce unnecsssary purchases.

Use a managed care systsm with Health Physics seals or tags on itams
entering zones to ensure they can be sealed and taken cut of zone areas
once the job is completed.

Provide a Pollution RPravention/Lsssons Learned course for Razardous
Material Management in PPP, :

Cantrel all coneu.n.:u' entering the Surfacs Contamination areas, in order
to rsduce the nesad to buy products for both non-radicactive and Surfice
Contamination Arsas.

Sell excess and overstocked products through the public auction.

Set up a central Plant Redeployment program—-buy bulk chemicals and
distribute through all labs, main. and operations.

Transfer products through the chemical exchange.

Barcode all hazardous matsrials to keep better track and rsal time
inventories throughout the facility.

Resclve Moratorium Wasta Issues to reduce ni.xndAvut- and cantrolled
wastas form excess or partially spent products generation.

B8



Workshest 7
Selectsd OpRortunitiss, Perforaance Goals and Implementation Schedule

Facility name: Plutonium Pinishiag Plagt

Prepared by:R.X. Yoodford/L.J. Estay Date: Magch 11, 1994
Process/waste stream Name: RMC Genexal Use Products;RMCHOQ2

Amount anticipated

Procass Reduction | . Recyecling

Opportunity affectad Implemen
£ Reclamatio/ | Treatmant 91 ant
(Date)

!
|

If it is not practical to establish numeric goals, u}t objectives designed to
lead to goals as scon as practicable.
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From Kansas City's PWA Training, a Level I PZOA.

Oate: _331m3

Page 1 __of 1

Pollution Prevention Opportunity Assessment

Team & Process Description

Title: Laboratoa Glassware C!uning

PPOA ID Code: CLPTU16-LabClean-01

Team Members (*Leadar) ' Job Classification " Phone
N

*Jim Elliott Lab Technician x-7142
T. Joe Pemberton Lab Technician x-7154
SI-IS‘QTIV'OI’ Lab Technician x-5433
Process Description:

The lab technician is re ired to collect 78 mL/day (5 times a week) of sulfuric
acid solution and transfer it to a chemical etchin tank. After collecting the acid
and transferring it to the tank, the technician immediately cleans the graduated

cylinder. The procass consists of cleaning the graduated cylinder. The acid

solution make-up is included in the PWA for the etch tani. The ated
cylinder cleaning is accomgllshed by triple rinsing with acestone. The cylinder is
then allowed to alrdry Rinsing is performed in a laboratory sink that is
connected to a sani sewer line. The sink is located in a ventilated. booth
approved for flammabile liquids. The laboratory techmcxan IS properly trained to
clean glassware.

i Potential for Pollution Prevention or Reconmmendations:
There is tial for pollution prevention. Jim Bob Elliott has many ideas and
recommends further analysis to generate waste minimization opportunities.

151
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Workshest 1S

This workshest provides the scape and identification of the pollution prevention
oppartunity assessment (PPOA) team. For the PPOA to be successful,
employees involved with the activity being assessed should be members of the
team. The assessment team needs a leader, members, and additional
resourcas, as required.

The team leader should have technical knowledge of the area's operations and
the perscnnel involved. The leader shall assemble the team to perform the
assessment. Team members may include engineers, waste generators,
waste management specialists, scientists, laboratory technicians, and other
line personnel. Additional resources may be utilized to provide information not
available within the team. The size of the team may be large for complicated
operations, but should be kept to a minimum to maintain focus.

1. Date: Listthe initiation date for this PPOA.
Z Title: List the PPOA title selected by the team.

3. PPOA ID Codas: List the PPOA ID Cade selected by the team. Thxs should
be a unique identifier.

4. Team Members, Job Classification, Phono. To facilitate team mestings
and for future reference, this information should be completed when the
PPQA team is formed.

§. Procass Description: This should detail important attributes of the
operation. Equipment, summary of operations performed, controls,
input materials, and operator training (qualification or certification) may
be inciuded.

6. Potential for Pollution Prevention or Recommendations: For this procass,
describe the potential for pollution prevention, source reduction, and/or
waste minimization. (Is there any pollution prevention potential for the
following changes: material substitution, procedures, process
paramaeters, equipment, general practices, recycling, reuse, reclamation,
etc.?) Are there any recommendations far this procass?

152
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Date:

Psge 3 of

Pollution Prevention Opportunity Assessment
Process Flow Diagram

Title or Assessment |ID Code:

CLPT016~LABCLEAN-01

Bl2

Inputs: -
Acstone. \
Dirty Cylinders Lo
Empty Containers
o B|Solid  Gier oy
Process: |
@ v @n) |Uquid
: Cutputs: -
e Solld __
; Brain
Salld Hemrion | —| O s
—@ Liquid . Non—Hazardous @ Alr Emissions
@3 | Alr Mixed '
. oth'r @ SOlrd mﬂ.l‘
= 7 J | @) |Liquid
Solid
— ' Al
@m) |Liquid . (CILL
@D | Alr
- Solid
Liquid
Al
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Worksheet 23

Process Flow Diagram

This warksheet pravides a method to document the procass flow diagram for the assassment.
The flow diagram should identify all Assassment Code(s) associated with the procass, ail input
materiais, and outputs (products/wastes). The flow diagram shouid track materiais from the time
they enter the procass boundary until they leave. This dlagram represants a very simplistic flow
modeil; 3 more detailed diagram may be required to identify ail waste streams, especiaily for
compiex, multi-step procssses.

1. rm- or Assessment ID Cada(s): List the PWA Title or PWA ID Code given an PPOA -1,

2. Page of ___: Indicate the page number for this waorksheet and the number of pages for
this worksheet,

3. Inputs: List the input materials on the lines provided. Fill in the Process Name box. Then
highlight those outputs that are applicable to the procass (e.g. Product, Hazardous, etc.).
Then sub-categorize those outputs inta solid, liquid, or air emission streams by hightighting
the correspanding output stream. A Stream ID Code is provided for each sub-category of
waste.

4. Qutputs: The Stream |D Code provides a uniform coding scheme for the releass infarmation.
A brief waste description may be recorded in the bax to the right of the Stream ID Code.
The code information is summarized in the tabie below:

Stream ID Codes
| Designator Code
Product PR
 Hazardous iz
Non-Hazardous - NH
Radliocactive _RD
Mixed MX
Cther oT

Solid Stream = 1, Liquid Stream =2, Air Stream =3

' 154
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Material & Waste Stream Summary
Title: Laboratory Glassware Cleaning

PPOA ID Cade: CLPTO18-LABCLEAN-01

Page 4 of 4
Pollution Prevention Opportunity Assessment

Annual

‘ Total Releases
Input Quantity % % % . % %
Matsrial Used | Product |Recycled| Air Liquid | Solid

Acetone 101 b 1% 198.9% | 0.1%
Dirty Cylinders  |78.21b 99.6% . 0.A4%
Empty 40.8 Ib ' 100%
Containers

Does the procass require further analysis basad on the site's Priority

Material/Waste Stream List? ' Yes __X__ No _—

Level I Levelll __X__

Bl4
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Warksheet 3S

This warksheet provides a brief summary of the input materials and output
streams from the operation ar activity being assessed. Iits purpose is to provide
the poiiution prevention team an overview of the waste streams resuiting fron
the PPOA.

1. Title: List the PPOA title given on PPOA-1,
2 Assessment D Code: List the PPOA ID Code given on PPOA-1.
3. Input Matsrial: List the material names which enter the operation.

4. Annual Quantity Used: Enter the annual quantity used for each material
listed - include the unit of measure, e.g., ibs, curies, etc. Forinput
material from another process, it may be helpful to also identify the
releass components of those materials.

8. % Product: For each input material, estimate the percent cfthe annual
quantity used which.goes to product.

8. % Recycled: For each input material, estimate the percent of the annual
quantity used which is recycled.

7. % Air: For each input material, estimate the percent of the annual quantity
used which is an air waste stream.

8. % Liquid: For each input material, estimate the percent of the annual
quantity used which is a liquid waste stream.

9. % Product: For each input material, estimate the percent of the annual
quantity used which is a salid waste stream.

10. Does the process require further anaiysis based on the site’s Priority
Material/Waste Stream List? Using your site's Priarity Material/Waste
Stream List and the DOE Graded Approach Lagic Diagram, determine if
further assessment is necessary. If yes, indicate the level of assessment:
required.
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Page _t___of __3
Pollution Prevention Opportunity Assessment

Option Summary
Title or PPOA ID C:cdﬁs[: leomng Glassware Cmnlng
CLPTU‘!C-leC!un-O‘I

OptionNo. _1

Use a scap and watsr sciution to ciean the linder. This will eliminats
the acstone hazard and discharge. roblems. residue will need to be '
nvestigated as a potential problem.

Option No. _2 -

Use less acetone. Try to eliminate at least one of the rinses. This. will. reducs
the amount of acstone used and discharged to the sewer and air,
M

Option No. _3
Don't clean the cylinder. Letthe cylinder drain outintg the etch tank. Then let an A

residual material left evaparate in the cylinder under a vent hoad., This will

eliminate acetone usage, A drawback is the potential effect of the residue left in
the cylinder. '

(*) Type = Source Reduction, Recycling, Treatment, or Disposal

11/93 157
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Woarksheet 48

This summary sheet serves as a method 'o record and evaiuate the aptions that have been
identified during brainstorming sessions or other option generating techniques.

1. Titde or PPOA ID Code(s): List the PPOA Title o PPOA ID Code given on Worksheet 18S.

2 Qption : Options generated shouid be numbered consecutively. Briefly describe esch
option, affected materials, waste streams, upstream/downstream impacts if
implemented, and anticipated reduction quantity if implementad.

3. Type: Indicate whether the option Is source reduction, recyciing, treatment, or disposal.

4, Consider?: [f the option is worth further consideration, enter YES. If not, enter NO and
briefly indicate in the Option Description why not.

8. Feasibility: Provide a brief description. (Excallent, good, fair, paor)
6. Estimatad Cost Estimate an implementation cost.
7. Estimatsd Cost Savings: Estimate the cost savings.

& Anticipated Reduction Qty.: Estimate the weight cr vaiume of the wasta that will be

Nota: Typically, it is difficult to estimate the anticipated waste reduction or cost avoidanca in
the initial phases of implementation because of many factors. Haowever, for some options,
especially in cases whire the option provides complete elimination of a hazardous material
or waste stream, these estimatas can be accurately compieted.

The pracass by which options are identified should occurin arr environment that encourages
creativity and independent thinking. Brainstorming sessions are effective ways for
individuals to generate options. To make these sessions bensficial, research is often
necassary. Provided below is a fishbone diagram that will heip the team generate ideas.

£y s
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Oate: __3133

Page _1__of 1

Pollution Prevention Opportunity Assessment

Final Summary

Title: Laboratory Glassware Cleani
[ | s): 1 oan-01

A level | and level Il PWA were

Assessment: completed on the common
ubm% practica of cleaning glassware. The operator of the processs had
- _many ideas to eliminats or minimize the wasts generated. The data for this
assessment was collected s.x wdgglngtf_q& empty, and bone dry cylinder to
dmmﬂmm-gg_m_ggofs sulfuric acid solution. Mmdmat were
collectad from purchase requisition receipts. Finaily, Jim Bob conductsd an
experiment to determine the amount of acstone matmgv_lﬂm durlg
the dunlng process. Assumptions made during this assessment were: the
sulturic acid additions were taken into account in mom.frl’wg_,_. drain m
of acetone is hazardous and not the POTW, no volatilization of

acstone occurs from the empty containers , the same glass gylinderis used and
without loss due to breakage.

Conclusions: Jim Baob concluded that there are man tions to implement

that would either eliminate or reducs the amount of

waste generated. The use
of acstone to clean the cylinder with sulfuric acid residue Is not necsssary.
Water or not cleaning the cylinder are definite options which could eliminate

the acetone waste stream comglohlx. The fnuowlng recommendations are
made: )

Recommendations: Jim Bob recommends working with the other PWA
team to pursue an automatic dispenser for the sulfuric additions. if the cost of
this new equipmentis prohibitive, then he recommends that one cylinder be

set aside for the additions and no cleaning be done. If others ars concermned

with contamination, then he recommends cleaning the cylinder with water.

Bl8
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Worksheet 88

This sheet provides a brief summary of ather pertinent information about the activity
being assessed. its purpase is ta document how this assessment was performed,
the conclusions resched by the team, and the recommendstions for further actions.
1. Date: List the date this sheet wia completed.

2. Title: List the titie given on Warksheet 1S,

3. PPOA ID Code(s): List the ID Code(s) giverr an Worksheet 1S.

4 Asssssment: Briefly describe the approach (methodology) used to compiete this
assessment and any assumptions made.

8. Conclusions: Briefly do:criboﬂwwm streams or input matsrial ta be
minimized, benefits achieved from this assessment, and any concems .
(environmental or health risks) associsted with the material or operation.

6. Recommendations: Briefly describe any actions that should or will be taken in
respect to this assessment.
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P20A Porms for D&D/ER Planning from Weldon Spring PAGE 1 0OF 3
WASTE MINIMIZATION Form No: 152.3
FEASIBILITY ASSESSMENT Revision No: |
SUMMARY
PREPARED FOR: DEPARTMENT: DATE:
SECTION B.
SITE GENERATED WASTES
LWASTE/DESCRIPTION/NAME:

2MATERIAL CHARACTERISTICS: (ATTACH WASTE MATERIAL PROFILE SHEETS WITH
COMPOSITION DATA AS NECESSARY)

( )LIQUID ( ) SOLID ( ) MIXED PHASE
3.GENERATION RATE (SHOW UNITS)
ESTIMATED QUANTITY:
( ) ONE-TIME ONLY ( ) CONTINUOUS ( ) INTERMITTENT
4. WASTE ORIGINS/SOURCES

DESCRIBE HOW THE WASTE IS GENERATED.

IS A SUITABLE LESS TOXIC OR HAZARDOUS SUBSTITUTE SOURCE MATERIAL AVAILABLE.
()YES ( )NO ( ) DON'T KNOW

(IF YES, LIST SUTTABLE SUBSTITUTES BELOW,)

o\special\forms\wstrtin.{as 820




PAGE 2 OF 3

( ) COMMERCIAL TSDF
( ) ONSITE TSDF
( ) OTHER (DESCRIBE)

1 ( ) CONSOLIDATION
( ) SEGREGATION

WASTE MINIMIZATION Form No: 1£3-3
FEASIBH-ITY ASSESS).\’ENT Revsion No: |
SUMMARY
WASTE NAME: ——
S.FINAL PACKAGING:
( JBULK
( JROLL OFF BINS _
( )DRUMS
( )BAGS
( )PILES
( JOTHER (DESCRIBE)
6.WASTE ORIGINS/SOURCES
IS THE WASTE A HAZARDOUS WASTE? ( ) YES ( )NO
IS THE WASTE A MIXED WASTE? ( ) YES ( yNO
IS THE WASTE RADIOACTIVE? ( ) YES ( )NO
IS THE WASTE A HAZARDOUS MATERIAL? ( ) YES ()NO
7.APPLICABLE REGULATIONS:
(JRCRA  ()TSCA  ()OSHA  ()CWA
( ) OTHER (LIST)
8 PROPOSED MANAGEMENT:
( ) ONSITE ( ) OFFSITE

9.APPLICABLE WASTE MINIMIZATION TECHNIQUES:
( ) MATERIAL SUBSTITUTION
( ) INVENTORY CONTROL

( ) OTHER

( ) RECLAMATION/REUSE
( ) DECONTAMINATION
( ) 'SIZE REDUCTION

‘ (ATTACH TECHNICAL AND ECONOMIC EVALUATIONS FOR EACH TECHNIQUE CHECKED)

c\spacialiorms\wstmin.{as
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WASTE MINIMIZATION Form Nerofa
FEASIBILITY ASSESSMENT Rewsion Na;
SUMMARY

WASTE NAME:

10.IS WASTE MINIMIZATION FEASIBLE?

()YES ( )No
IF YES, LIST TECHNIQUE(S) TO BE APPLIED,

WASTE MANAGEMENT RECOMMENDATION

PREPARED BY: -
WASTE MANAGEMENT ENGINEER
ECOMMENDED BY: -
WASTE MINIMIZATION COORDINATOR
DATE;

e:\npoclﬂ\tom\mtmin.fu
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