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POLLUTION PREVENTION OPPORTUNITY ASSESSMENTS: 
GUIDANCE .FOR THE HANFORD SITE 
1 .O Introduction ("Why Do It?") 

The purpose of this document is to,provide help to you, Hanford 
waste generators, in finding ways to reduce waste through Pollution 
Prevention (P2) and Pollution Prevention Opportunity Assessments 
(P20As). It is based on guidance from other sites, and serves to com- 
pliment the Hanford-specific training on P20As offered by the Pol- 
lution Prevention group at Westinghouse Hanford Company (WHC). 

The chapters of this document include help on how to choose 
major waste generating activities, how to conduct a P20A, how to 
get results, and how to show progress. There is also a chapter on 
special situations and problems your facility may encounter. This 
first chapter tells you why you should consider conducting P2OAs 
and why they may be required. 

What is P2? What is a P20A? 
Pollution Prevention, or P2, may have been known to you as Waste 

Minimization. You may have also heard the terms Source Reduc- 
tion, Recycling, and Treatment. These terms are related and are of- 
ten used interchangeably. All five terms are part of a Pollution Pre- 
vention program, which at Hanford includes facility Pollution Pre- 
vention committees and a central Pollution Prevention Group man- 
aged by WHC. 

A Pollution Prevention (P2) program can be defined as an orga- 
nized, comprehensive, and continual effort to achieve three goals: 

Reduce hazardous, radioactive, mixed, and non-regulated 

Conserve resources such as energy and water; and 

.Prevent or minimize pollutant releases to all environmental 

The concepts of a Pollution Prevention Program are shown graphi- 
cally in Figure 1. 

Ahierarchical approach to environmental management is applied 
to all types of waste; i.e., some kinds of waste management are better 
than others. The program priorities in descending order are: 

wastes 

media from all operations and site cleanup activities. 

1. Source reduction 

Remember 
Reduchg waste a f  
f ie  source and 
recychng are fbe 
fop fwo pdodfies in 
any Polution Pre- 
venfion program. 
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Polutim Prevention Progam 

Figure 1: 
Graphical Presentation of Pollution Prevention Concepts  

2. Environmentally safe recycling 
3. Waste treatment 
4. Environmentally safe disposal. - 

Figure 1 lists examples of the first three kinds of waste management. 
A graphical representation of these strategies can be seen in Figure 2. 

A systematic way of finding methods to reduce waste is through 
a Pollution Prevention Opportunity Assessment, or a P20A. AP20A 
is conducted by a select team that identifies and prioritizes waste 
streams, examines the processes that cause the generation of the waste, 
and discovers ways to reduce this waste. Most P20A programs be- 
gin with management commitment as well as the identification and 
prioritization of waste streams on which to focus. Conducting a P20A 
consists of selecting a team, gathering information about the waste 
generating activity, brainstorming pollution prevention opportuni- 
ties, researching those opportunities, and making recommendations. 
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A good P2 program should also have a method to move from the 
P20Aprocess to implementation of P2 opportunities. P2OAs are con- 
sidered the standard method to identify and rank pollution preven- 
tion opportunities. They are used and recommended by the Environ- 
mental Protection Agency (EPA), the Department of Energy (DOE), 
private industry, and other state and federal regulatory agencies. 

Figure 3 shows the steps for implementingP2 opportunities and 
reducing waste. The shaded areas show the steps of a P20A, reveal- 
ing them as an integral part of implementing P2. 

Benefits of Pollution Prevention 
The benefits of pollution prevention include advantages to em- 

ployees, the environment, and Hanford contractors. From a worker's 
safety point of view, P2 reduces personal exposure to chemicals and 
radioactivity, reduces the potential for serious accidents and spills, 
and reduces regulatory workload. As Low As Reasonably Achiev- 
able (ALARA) programs actively support pollutiori prevention ef- 
forts. 

Pdlutiorr Prevention Program 

1 

WASTE 
' ' TREATMENT 

I 
1 

Figure 2: 
Graphical Presentation of Waste Management Methods 
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Streams 

Select an activity for 
Select new Assessment 
Activities andlor Re-evaluate 
Previous Options 

Shaded areas are 
steps in a P20A 

Walk Through Facility and 
Gather Activity Inputs and 

Research r 0 ortunities 

Calculate: 

Energy Savings 
Waste Reduction andlor 

Annual Cost Savings 
Implementation Cost and 

input into P2OA 
Database 

with Recommended 
%peat the Process 

Opportunity and 

Figure 3: 
Pollution Prevention Procedure 
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The environmental benefits arise from the reduction of releases to 
the ground, water and air, and from conservation of resources such 
as raw materials, energy/ and water. This protects both wildlife and 
the people of the area who all use the natural resources 'in order to 
live. 

Finally, contractors, such as WHC, benefit from-the reduction in 
compliance' and reporting costs, improved efficiency of operations, 
'improved public relations, and reduction of long term civil and crimi- 
nal liability. P2 and P20As also foster a positive working relation- 
ship with regulators and with the community, as they are seen as 
positive technical and procedural activities. 

Thus, P2 ensures worker safety, reduces damage to the environ- 
ment, and saves money! ' 

* 

Regulato yfieporting Requirements 
Many regulatory requirements exist for pollution prevention. 

Several RCRA codes, DOE Order 5400.1, as well as Chapter 173-307 
of the Washington Administrative Code (WAC 173-307), all require a 
Pollution Prevention/ Waste Minimization Program Plan in place at 
each site-originally, in Hanford's case, at each facility. Currently, 
the Pollution Prevention Group has prepared a single Hanford Site 
Plan. Documentation of P20As and goals for those P20As are the 
regulatory requirements for each facility. 

' This interpretation, which has been accepted by the State of Wash- 
ington, is upheld by RCRA in the Implementation Guidancefor DOE 
Order 5400.1, which specifies that "[t]he.basic elements of an effec- 
tive waste minimization program" include "periodic waste minimi- 
zation assessments/audits." The order defines these assessments as 
"a continuing effort," not a "one time endeavor." 

A guiding document from DOE, the Waste Minimization/Pollution 
Prevention Crosscut PZan 1994, offers some focus. This document 
strongly emphasizes cost effectiveness and rapid return on invest- 
ment from the opportunities found with P20As. The Crosscut PZan 
focuses on all wastes types, as well as conservation of water and en- 
ergy, as aspects of pollution prevention. 

. 

Your regula fov 
responsibiTQis fo sef 
goals andconducf 
P2OAs, fhen submif 
fhem io fhe P2 
group. They'll 
comple if andsend 
if on fo fhe regula- 
fO/s. 

Why Another Guide 
While EPA and other sites have issued guidance documents of 

various sizes and complexities in the past, Hanford's situation is 
unique enough that this Hanford-specific Guidance was developed, 
building on what other sites have accomplished. 
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Many factors affect how a P20A is to be conducted, including 
size of the facility or site, number of waste streams, types of waste 
created, consistency of operations, and resources available. The Han- 
ford site contains 1,450 square kilometers (560 square miles) of land, 
over 32 facilities, almost 200 hundred onsite and offsite waste gen- , 

erators, and thousands of waste sources. Additionally, Hanford's 
current mission of environmental restoration causes many operations 
to be discontinuous and project oriented, d i k e  a production facility. 

. This Guidance attempts to provide a method of prioritizing and 
assessing the volume and uniqueness of waste streams in a manage- 
able fashion. Generally, this Guidance explains where to begin (by 
prioritizing waste streams), then how to conduct a P20A, how to get 
a P2 initiative implemented, how to show progress, and how to deal 
with special problems such as nonroutine waste streams. The appen- 
dices include resources in completing a P20A, as well as where to get 
help. 

The key to remember is that the suggested methods in this Guid- 
ance are meant to be flexible and adaptable to Hanford generator situ- 
ations and needs. Nothing is set in stone and the worksheets and 
methods can and should be adapted to situations, waste streams, fa- 
cilities, and personalities, as long as they are working toward the com- 
mon goal of seeking methods to reduce pollution of all kinds. Cre- 
ativity and ingenuity in meeting the above objectives will always be 
encouraged. 
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2.0 How to Prioritize Your Waste Streams & Activities 

Before conducting P20As, first you must decide with which waste 
streams to begin. Since the number of waste streams at Hanford and 
any one of its facilities could number. in the tens of thousands, it is 
important to group them together by common content or source and 
to prioritize them according to importance. This section describes 
where at Hanford to obtain information about waste streams, how to 
prioritize and.how to set reasonable goals in terms of the number of 
P2OAs to be done annually. The steps are also listed in Figure 4. 

Review the waste stream and activity priorities on an annual ba- 
sis. This way information from the previous calendar or fiscal year 
can be used. Additionally this will correspond with the reporting 
requirements of calendar year annual goals. 

Information Required 6 Sources 
First, develop a material procurement list that identifies the haz- 

ardous products and chemicals purchased and used in your facility. 
Possible sources are facility chemical tracking inventories, the Haz- 
ardous Materials Inventory Database 2 (HMID2), or procurement 
records. These will be the major hazardous materials entering facil- 
ity operations. Additionally, try to identify other sources of materials 
(hazardous, radioactive, nonregulated) entering the facility that end 
up creating or being handled as waste. 

Your final input list should include, for example: 
Purchased materials of any significant quantity 

All purchased hazardous chemicals or materials 
Environmental samples received from onsite and offsite 
customers 

More ihformution 
undpoiht of con- 
fuch for allsources 
Medin this secfion 
cun be foundh the 
Appendices. 

Material brought in by subcontractors or other persons 
Waste from customers to be treated, handled or disposed by your 
facility 
Legacy waste 

This list must be general and should include any large material in- 
puts or products of significant quantity coming in that become waste 
that you are ultimately responsible for. Modifying some of the activi- 
ties generating these input streams may be out of your control, while 
others may be changeabl4o not worry about that right now, those 
will be identified when doing a P20A. 
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Next, determine waste streams and their quantities exiting your 
facility, including air emissions and water waste. This is done by 
looking at your material inputs and determining where those exit 
your facilikk. Possible sources for this information are the Solid Waste 
Information Tracking System (SWITS) database, satellite accumula- 
tion records, and waste manifests. These are the waste outputs from 
your activities. It is also beneficial to categorize these wastes by haz- 
ardous, radioactive, mixed, and sanitary (nonregulated), as it helps 
focus on what wastes are generated at y o u  facility. Group these waste 
streams into large but practical categories. Also, determine from your 
waste generation numbers where your largest waste type is, such as 
LLW or HAZ-you may want to address those streams in particular. 

, 

Remember Evey 
yeuc revewyour 
wusfe sfreams and 
*ChW%sandsef 
goah! 

,, , , 

Choosing Criteria 
The data collected in the above section can now be summarized 

and criteria for prioritizing waste streams chosen. First, list the waste 
streams collected above on the "Waste Stream Information" worksheet 
[see Appendix A]. You may not want to list all the waste streams; one 
method is to choose the top 3 waste streams from each waste type. 
Or,you may want to focus entirely on a particular waste type (and its 
waste streams) that is a very high priority. 

From this list, determine the mass of each waste stream and record 
Hunk Worksbeefs 
cun be fo.undh 
Appendlx A 

that value on the worksheet. Mass and cost are two criteria that should 
be used to prioritize waste streams. These two values should be mul- 
tiplied to calculate a total cost for generating the total quantity of 
waste. The costs per kilogram are on the back of the worksheet and 
are based on disposal costs charged to the generator at the Hanford 
Site. ( These cost values are not life cycle costs and are meant for 
prioritization only. When calculating cost savings later, you will want 
to include other, hidden costs, such as equipment, employee time, 
and others.) 

Figure 4.: Preparing for P2OAS - 

Get list of major chemical, radioactive a n d  other material inputs 
Get waste stream information 
Determine volume a n d  cost of each waste stream 
Choose other important criteria 
Rank your waste streams 
List your main contributing activities + + 
Set your goals 
Go do your P~OAS! 

Use the "Waste Stream hformafon'" worksheet & 
'PPr/b//it Streams undAcfwZes'" worksheet fo .guide your preparafon 

Page 8 



P20As: GUIDANCE FOR THE HANFORD SITE 

' You may want to use additional criteria to prioritize your waste. 
The "Other Concerns" column is where you w'ould list any other 
important criteria besides cost and volume. These should be very 
specific to your facility. Perhaps a waste stream is a particular ALARA 
or safety hazard due to the way it must be handled. Or, it is very 
toxic to humans or the'environment. Or, it is a waste stream that is have hsfiucfions on 
very high profile with the community. All nonquantifiable but im- fhebcrckJ 
portant criteria should be listed in the last column of Waste Stream 
Information worksheet. 

A I  fhe worksheefs 

Using data'recorded from the first worksheet, now prioritize these 
waste streams. Generally, the stream with the highest total cost will 
be the highest priority waste stream. You may rank them strictly on 
cost and quantity (using the highest total cost as the highest priority), 
but you may also want to move streams up the priority list depend- 
ing on their toxicity or other less quantifiable criteria recorded in the 
Other Concerns column. Record the top waste streams in order on 
the Priority Streams and Activities worksheet. 

Picking Activities 
Once the top streams are listed, it is time to determine what ac- 

tivities create these waste streams. These activities will be the ones 
on which you will conduct P2OAs. To prevent becoming over- 
whelmed, only list the top one to three waste generating activities for 
each waste stream. These activities will come from general knowl- 
edge of your facility and can be very broad (such as, "painting" or 
"sampling analysis"). Several activities may generate one waste 
stream. Group these activities when you can, otherwise consider them 
separate P20As. Once you have listed your activities, begin conduct- 

Remember, the key to selecting P20A activities is to identify ac- 
tions in your facility that generate the most expensive and largest 
amount of waste. Once these are determined, the P20A will look at 
all the waste streams from these activities (even though one stream 
may be a priority over others). 

ing your P20As. 

Setting Goals 
Goals are required for the Hanford Site Pollution Prevention Pro- 

gram Plan. They are annual goals and are based on a calendar year. 
These goals should designate: how many P20As you plan to con- 
duct in a year; how much waste you will minimize with P2OAs (per- 
centage of total generated by your facility); and estimated reductions 
in toxic and hazardous chemicals purchased and used. This will de- 

Page 9 
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pend primarily on your resources. Remember, a P20A does not in-. 
dude implementation of any opportunities, just the identification and 
recommendation of solutions [see Figure 31. Guidance on goal set- 
ting can be received from the Pollution Prevention Group. 
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3.0 How to Conduct a P20A 

Now that the priority waste generating activities are identified, 
the team is ready to begin a P20A on each of the priority activities. A 
P20A is the primary mechanism used for idenhfymg and analyzing 
activities for P2 opportunities, and provides the basis for developing 
and prioritizing P2 options. 

A P20A is an organized effort to identify ways to reduce or elimi- 
nate the prioity waste stream. Potential pollution prevention op- 
portunities are identified, evaluated, and prioritized according to 
environmental, health, safety, and economic criteria. Once pollution 
prevention opportunities are identified, schedules are developed and 
the opportunities are implemented. 

'The Hanford P20A is broken down into five elements, which are 
described in detail in the next five sections. Each of these elements 
documents an important part of the P20Aactivity. They also roughly 
correspond to the five worksheets that are provided in this Guidance. 
Blank worksheets can be found in Appendix A. Appendix B contains 
the worksheets for the P20A described in the box on page 15. 

Figure 5: 5 Steps for a P20A 
1. Build a t e a m  
2. Learn a b o u t  t h e  waste generating activity 
3. Brainstorm ideas to reduce waste 
4. Research those ideas for cost a n d  feasibility 
5. Prioritize options, make  recommendations a n d  plan to implement 

Use Worksheets #/-5 fo he@ guide your P2OAs 

Step 1: Build a Team 
The first step should be building a team that will conduct each 

P20A. The team usually includes a team leader who has technical 
and practical knowledge of the activity. This person is responsible 
for seeing that their P20A worksheets are completed, opportunities 
are identified, and cost-effective opportunities are implemented. 

In addition to the team leader, several other core members will 
assist in conducting the P20A. These individuals can be people who 
know about the priority waste generating activity, or they can be un- 
familiar to the specifics. Either way, the key is talking to the opera- 
tors who do the waste generating activity and seeking out the techni- 
cal information required from people who may not be part of the 

. 
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team. Tea& members or information sources should be selected based 
on their process knowledge, purchasing and material inventory 
knowledge, regulatory experience, or P20A expertise and interest. 
Teams may vary in size depending on the nature of the activity. 

Once a team has been organized, the P20A leader can initiate the . 
P20A on the priority activity. The team members are recorded on 
Worksheet #1. 

Step 2: Learn about the Activity & Gather Information 
The first step the team will want to take is to get a hands-on feel 

for the activity they will be assessing. A tour of the area where the 
waste is generated is usually the most helpful. Talk with the opera- 
tors since they are the most knowledgeable of the waste stream. Ask 
how they think the waste could be reduced; often they wfil have 
thought of P2 initiatives that they have not been able to implement. 
Watch how the work in completed to see if there are inefficiencies. 

Other sources of information can be the material used and waste 
generated data collected previously, purchase requisitions, and ex- 
amination of material and waste-containers. 

In order to record this information, a narrative of the activity can 
be recorded on Worksheet #1. Then, Worksheet #2 can be used to 
map out the materials in and the wastes out of the activity. If this 
worksheet is too restrictive, feel free to complete one in a more free- 
form manner. 

Step 3: Brainstorm 
From a knowledge of the activity, the team can begin to seek out 

ideas to reduce waste. Brainstorming as a group is the best method 
for obtaining ideas, with the group including the team and any oth- 
ers who are directly involved with the activity. Try not to be negative 
as you brainstorm; the ideas do not have to be specific at this point; as 
an example, an idea to reduce solvent waste could be ”Look for ways 
to recycle/reuse solvent.’’ Amore detailed understanding of how to 
accomplish this comes during the next step. Figure 6 (and Appendix 
A) shows a tool that may help in brainstorming, a fishbone diagram. 
Record all ideas in some fonh for documentation. 

Once a list of ideas is generated, the team can determine which 
ideas to pursue and assign those to interested team members. 

t 
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Practices & 
Pro ce dues 

Material Equipment 
Substitution Modifi cdi on 

Pollution 
+ Prevention 

Opportunities 

Waste Segregation/ Recycling, Reuse 
Hazard Reduction & Reclamation 

Other 

Figure 6: 
Brainstorming Tool, Fishbone Diagram 

Step 4: Research Solutions 
Each idea chosen will be developed and detailed on Worksheet 

#3. One team member can be assigned to work on one opportunity 
or several. The opportunity should clearly define the current prac- 
tice and then the assigned team member should seek out solutions. 
Sources of information could be vendors, the Pollution Prevention 
Group, EPA documents, or other facilities. These and other sources 
cdn be found in more detail in Appendices C and D. A specific ven- 
dor does not have to be chosen; rather, information such as efficiency 
or cost of a particular technology can average the results from several 
vendors. 

The results of the research should accomplish the following: 
Estimate Feasibility (Is there technology to accomplish what is 
desired and what is it?) 

Estimate Waste Reduction (How much and what kind of waste 
will be reduced, and is it a onetime reduction or annual? Are 
there any energy savings?) 

Estimate Cdst Savings 6 Payback (How much money will be saved 
from this initiative, how much will it cost to implement, and 
how long will it take to pay back?) 
Estimate Hazard Reduction 6 Other Benefits (What other benefits, 
besides cost savings, such as increased safety, reduced toxicity, 
or regulatory relief, will be achieved with this initiative?) 

. For each PZOA, you 
willhave one each 
of worksheets #I, 2, 
4, & 5 You wiYhave 
many worksheets 
#3, one for each 
oppoduniw. 
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When the research on each opportunity has been completed, the 
data can be recorded in detail on Worksheet #3. There will be mul- 
tiple Worksheets #3, one for each initiative. .Then, as a team, the op- 
portunities can be recorded on Worksheet #4 as a summary sheet. 

Note: The5 
worksbeefs or 
equivui'ent muke an 
exce//ntpuckuge 
to sho wprogress to 
munugemeni and 
to seek ouisuppon? 

Step 5: Prioritize Options 6 Make Recommendations 
A review of Worksheet #4 will provide information to determine 

good opportunities and inadequate ones. Generally, any opportu- 
nity with less than a 3-year payback is a good candidate for funding 
and acceptance. Energy initiatives can have up to a 10-year payback 
and still be acceptable. Also, any idea that greatly increases safety or 
helps meet or remove a regulatory burden, as well as reduces waste, 
is an excellent candidate. These opportunities should be highly rec- 
ommended for implementation. In the planning for implementation, 
opportunities that have easily obtained or no implementation costs 
should be implemented immediately. Others can be designated for 
later to allow time for more research or funding. 

Record all opportunities that were researched even if they failed 
the feasibility test or were too costly. Recording auditable reasons 
why a particular action was not done is good to have on record. A 

These recommendations should be detailed on Worksheet #5. This 
worksheet also includes space to record the opportunities and dis- 
cuss why they were or were not recommended for implementation. 

.. 
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Example 
Pollution Prevention Opportunity Assessment: Spray Painting 

Polly manages a small parts shop that does custom parts orders, including shop work, weld- 
ing, spray painting, and assembly. Polly was told by her manager to conduct P2OAs for her 
shop in order to reduce waste. Both Polly and her manager agreed that reducing waste 
could Increase efficiency and cut costs for their company. Polly first looked at their chemical 
Inputs and discovered that the majority of the hazardous chemicals coming in to the shop 
were spray painting related. So, she decided to focus on the painting portion of the shop as 
an Initial goal. 

First, Polly listed the main waste streams from the paint shop (see the "Waste Stream Infor- 
mation" worksheet in Appendix B). She listed the volumes of each, then calculated the total 
cost based on disposal costs provided by her company's P2 group on the back of the work- 
sheet. Spent solvent was the largest and most expensive waste stream. But, she also noted 
that titanium dioxide used in the sanding process was considered a carcinogen. 

Next, she prioritized the four waste streams (see "Priority Streams and Activities" worksheet). 
She listed the streams in order of total cost, but decided to move the titanium dioxide to the 
second most important position based on its carcinogenic designation. Then, she listed the 
activities that contributed to each waste stream. 

Working with a small P2 team from her shop, she broke the team into two groups and 
assigned P2OAs to each. She led the spray painting activity with the help of a few team 
members. 

Before beginning the P20A, the team toured the shop carefully, getting a description of 
the activity from one of the main painters. They talked with the painters and found out that 
they used solvent for a variety of reasons, including thinning paint and cleaning paint guns. 
One painter suggested a solvent recovery system, which he had seen at another facility. 

Back at the office, the team began the P20A by listing themselves and describing the 
activity (see Worksheet #1), They also created a flowchart of the process, including the air 
stack emissions from the gun cleaning (see Worksheet #2). Then the team brainstormed, re- 
cording all ideas on a flshbone diagram in short descriptive terms (see Fishbone). Three ideas 
seemed worth pursuing and each team member took one (see 3 Worksheets #3). They spent 
time calling vendors for information about equipment, examining manifests to get specific 
disposal costs, and pulling procurement records for the cost of materials. They also went back 
to talk with the palnters whenever they needed more information. 

The ideas were summarized on one sheet and examined by the team (see 
Worksheet #4). The idea for vinyl lettering would not pay back sufficiently to 

make it practical. The idea regarding water-based paints could be imple- 
mented without initial cost,so the team thought that idea could be imple- 
mented immediately as long as it was for indoor signs. They estimated 

that the idea about the solvent recovery system would pay back within 
a year, would save the most money, and would reduce the most 
waste, so the team agreed that procurement of the capital funds for 

A discussion of the options and the team's recommen- 
dation were documented (see Worksheet #5). Polly presented 

this package to the P2 group and to her manager, who approved 

at project should start right away. 

the recommendations. 
A// Worksheets for thh exumple are h Append/! B 
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4.0 How to Implement a P2 Opportunity 

Reducing pollution is themost important result of the P2OApro- 
cess. The critical step in that process is getting the P2 opportunities 
identified in the P20A process implemented. This section will out- 
line the approach to choosing which ideas should be implemented as 
well as suggest funding and support sources. The staps are also listed 
in Figure 7. 

Suggested Approach 
The first step in getting ideas implemented is to carefully choose 

which to recommend. The previous chapter provided some guid- 
ance on how to recommend opportunities. The main factors to con- 
sider are: return on investment; implementation cost; position on P2 
hierarchy (source reduction, recycling, treatment); and other benefits 
such as reduction of regulatory burden and safety. 

Once the opportunities are prioritized, it may be helpful to write 
up a small program plan to present to management or to funding 
sources. The plan can cover all or just some of the ideas to be imple- 
mented on the activity reviewed by the P20A. Use all the informa- 
tion you gathered in the researching stage, especially any cost sav- 
ings and return on investments calculated. A good place to start is 
Worksheets #4 and #5. 

Identijijing Funding Sources 
Opportunities that have no implementation cost jgst need approval 

to implement, which can often be received from line management. 
Opportunities that only require expense funds (employee time) can 
be funded through field pollution prevention budgets or from other 
funds available within your organization. This is the most stable 
source of funding and should be sought first. If this funding is insuf- 
ficient, the next step is to contact the Pollution Prevention Group, 
who can help you apply for funding directly from DOE-HQ. This 
funding is much more difficult to receive, though it can be a viable 

Figure 7: 4 Steps to Implement a P2 Opportunity 
. 

Choose your initiative carefully 
Write a short plan 
Find funding 
Persevere until it is done! 
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option. Please note that direct DOE-HQ funding may not always be. 
available, so encourage your facility P2 organization to plan for imple- 
mentation. 

Opporfunifies with 
apaybuck ofless Capital expense funds (funds for equipment) are more difficult to 

3years receive, but are still achievable. Some funds are available for FY 95 . 
exce’entpfospecfs and FY 96 through DOE-HQ via the Pollution Prevention Group; note for hnding. that these usually require an estimated return on investment of less 

than three years. Otherwise, funding must be requested through the 
budgeting process of your own organization. The coordinator of your 
facility P2 team will have information on this process. The Pollution 
Prevention Group also can help provide advice and guidance. 

f 
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5.0 How to Show Progress 

Now that you have completed several P20As and implemented 
some initiatives, you can and should take credit for your work. Some 
reporting is required because it will keep you in compliance with 
RCRA and a variety of other regulations. Other reporting is optional, 
but it will help show that your organization is successful at reducing 
waste and saving money. 

This section discusses what information you should track as well 
as to what sources you should report. 

Tracking Techniques 
The most obvious way to track is to retain and file your P20A 

forms. This can be done in hard copy, soft copy, or both. With each 
set of P20A forms, keep background research information and con- 
tacts. Also, keep track of any information and budget data on oppor- 
tunities implemented. That way you can track the outcome of each 
P20A. 

A summary tracking report may also be useful to show the over- 
all success of your P20A program. This form will summarize the 
actual opportunities implemented. The main summary pieces of suc- 
cess data that you may want to track for each opportunity are: 

Opportunity implemented 
P20A resulting in the opportunity 
Waste class(es) reduced 

Waste stream(s) reduced 

Volume of waste(s) reduced 
Implementation cost 
Annual or onetime cost savings 

Payback period. 
The Pollution Prevention Group is developing a P20A tracking 

system that also can be used for tracking success and' compliance. 
The first phase of this tracking system should be available in spring 
of 1995. Inputting P20A results into this Hanford tracking system 
will not only help teams track their P20A progress, but will help cre- 
ate required reports and share P2 successes with other Hanford em- 
ployees and DOE sites. 

Rackihg your 
acfiw2e.s keeps you 
in comphnce and 
he@s showcase 
your success. 
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For informdion 
Pomfbe WffCf2 
Group, cui? fbe 
foi?ufion frevenfion 
ffofhhe: 376-6239 

Getting Credit for Your Work-Who to Tell 

The required reporting for each P20A is basically the five work- 
sheets (or a method of your choice) detailing the P20Aprocess. These 
can be submitted to the P2 group as you conduct them, or on a quar- 
terly or yearly basis. Additionally, a brief update on the number of . 
P2OAs conducted and the status or progress of the P2 opportunities 
for each also should be submitted. The specifics for required report- 
ing are detailed in Compliance Guidance available from the P2 Group. 
. Not only should accomplishments be recorded for reporting and 

regulatory reasons, successes should be communicated for the ben- 
efit of you and others. By telling people about the P2 you have 
achieved, you not only reveal yourself as a quality group, but the 
technique or technology can be transferred to other facilities or Sites 
that have similar problems. Some methods of achieving this are: 

Posting on a facility bulletin board 

Application for ECCEL credit 
Article in a technical magazine, such as Pollution Engineering or 
Pollu tion Prevention Review 
Presentation at a technical conference, such as the DOE Pollu- 
tion Prevention Conference or the Air and Waste Management 
Association Annual Conference. 

Article in a newsletter, such as Pollution Prevention Advisor 
Article in the Hanford Reach (The P2 Group writes a series of 
articles under the tag "Pollution Prevention Pays." They can 
help you write the article and help you get it published.) 
Submission to the Hanford Pollution Prevention Accomplishments 
Book (done by the Pollution Prevention Group) 
Application for awards, such as DOE Pollution Prevention 
Awards or Westinghouse Corporate Awards. 

The P2 Group has information about how to write articles or submit 
information for publication, or how to apply for many of these awards. .. 

,- 

The A ccomplishmen fs Book 
13 one of many places to 
reporf succes. 
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Also remember to document any "failures." These could include 
ideas that were not approved or did not perform as expected. These 
may be used as lessons learned for the next time or for another facil- 
ity. If the problem was solved via another means, that also should be 
recorded as a lesson learned for yourself and others. 
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6.0 How to Deal with Special Problems (Troubleshooting) 

The method described in the previous sections seeks to be generic 
so that it can be adapted to all facilities and activities at the Hanford 
Site. Hanford is unique in its mission of environmental restoration, 
and in its variety of facility activities. Ahnost no,.facility has only 
routine processes and some have almost none at all. 

This section is designed to address areas in which P2OAs have 
not traditionally been used. The two most common myths about 
P20As are that they cannot be used on nonroutine waste streams or 
on complex laboratory processes. By modifying at the point at which 
the activity P20As are conducted or by changing one's point of view, 
P2OAs can be conducted on these and most other activities. 

Project-Oriented Activities 
Some facilities or groups conduct activities only on a project-ori- 

ented basis, meaning each waste generating activity is only done once. 
An example is an engineering lab that builds prototypes or does ser- 
vice kinds of experiments. Each project has unique chemical inputs, 
a defined length of time, and very specific activities. 

Project-oriented waste generating activities can be addressed by 
P20As in two ways. First, a macro-level view can be taken, looking 
for consistent general activities that occur. Such activities can include 
mgterial procurement or personal protective clothing use. These waste ForPr~&s, do p2 
sources can be reviewed using a standard P20A, resulting in facility- when youp/an! 
wide waste reducing ideas, such as procurement control or proce- 
dure changes. 

The second way to address projects is to implement the P20A at 
the planning phase. This means reviewing the project scope and 
project plan in the same way an ongoing activity would be reviewed, 
although on paper. The steps can be mapped, inputs and outputs 
identified, and brainstorming done on areas that will generate waste. 
All applicable and cost-effective ways of reducing waste can then be 
written into the project plan. In-line with this method is to make sure 
that at least one member of the planning team is a P2 advocate and 
will actively speak up for any P2 initiatives. 

. 

@- DBDER Waste Streams 
The waste streams from decontamination and decommissioning 

(D&D) /environmental restoration (ER) activities are often considered 
"nonroutine" and project oriented. This is because D&D .usually 
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3 Ways to Do ER/ 
D&D PZOAs: Take a 
macro wkw, /n- 
c/ude in p/annihg, 
Consider routine 
over ??me. 

involves removing buildings, and ER usually means washing soil and . 
returning the land to its natural state. Thus, just as project wastes can 
be addressed on a macro level or in the planning phases, the same 
can also be said about D&D/ER wastes. 

Therefore, the first two ways to address this area is to review the 
two steps described in the Project Oriented Activities portion of this 
section. First, address common waste streams such as personal pro- 
tective clothing and material inputs on a macro level. Second, con- 
duct paper P2OAs during the planning phase. 

The third way to consider D&D/ER waste streams at Hanford is 
to not consider them nonroutine, but to view them as part of a long 
series of routine processes. An example of this would be D&D of 
buildings. As there are some 300 buildings on Site slated for demoli- 
tion in the next 30 years, the entire schedule can be viewed as a regu- 
lar activity to be conducted 300 times. This perspective allows you to 
consider equipment and initiatives that can be used on multiple 
projects, as well as develop lessons learned from one to another. 

A special concern on D&D/ER waste streams is that a large por- 
tion of the waste is already "generated." Since the activities involve 
cleaning up or tearing down existing wastes or structures, some claim 
that no pollution prevention can be accomplished. Employees at 
Hanford have already proved that P2 can be accomplished by exten- 
sive recycling of concrete and steel from D&D. The key is to prevent 
generation of secondary waste as much as possible (source reduc- 
tion) but to accept and embrace recycling as an excellent and viable 
method of P2 for D&D/ER waste streams. 

The most critical thing about D&D/ER waste streams is to realize 
that the activities that generate these wastes are the ultimate mission 
of Hanford. An open mind to pollution prevention and all P2 op- 
tions can successfully result in waste reduction from D&D/ER. 

- 

Facility Designmodifcation 
Just as Decontamination and Decommissioning of buildings has 

P2 challenges,.so does its opposite: new facility design andmodifica- 
tion. However, while D&D/ER can achieve sigruficant recycling suc- 
cesses, design offers excellent opportunities, in the planning phase, 
for source reduction and energy conservation. 

The way to address pollution prevention for these activities is to 
consider ideas in the design phase. This includes looking at P2 for 
the actual construction of the structure and P2 during the building's 
planned regular use. Ideas can range from recycling of construction 
materials, minimizing waste through location of equipment, and the 
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use of high-efficiency lighting and power sources. The WHC Pollu- 
tion Prevention Group has developed a Design Training and Guide- 
line to provide P2 ideas in the design phase. More information can 
be received on this by contacting the Pollution Prevention Group. 

Laboratory Activities 
On the other end of the scale from large onetime projects, is labo- 

ratory analysis. Analytical labs often have thousands of procedures 
and processes'in any year. The traditional argument against using 
P2OAs on lab activities is that there are too many to analyze, there- 
fore it would not be cost effective. 

The best way to conduct P2OAs on lab activities is to examine the 
general activities done throughout the lab and group those together. 
Then, P2OAs can be conducted on groups of activities all contribut- 
ing basically to the same waste streams. An example of this is to do a 
P20A on hood activities, i.e., material inputs and waste streams from 
lab analyses done in hoods. 

on a macro-level, such as procurement and personal protective cloth- 
ing. When doing these, do not forget that ideas from smaller P20As 
often yield initiatives that could have wider applications throughout 
a lab, so you can start there for ideas. 

Forlab P2 group 
your many acfivifies Also, just as for project-oriented waste streams, P20As can be done fogefheL 



P20As: GUIDANCE FOR THE HANFORD SITE 

, 

Page 26 

_- -. 



P20As: GUIDANCE FOR THE HANFORD SITE 

7.0 Conclusion 
Pollution Prevention Opportunity Assessments are just one way 

of "doing P2." Many ideas for Pollution Prevention will come about 
from people having a good idea spontaneously. Some pollution pre- 
vention activities are being done and have not been called "Pollution 
Prevention." Many people do pollution prevention on their own and 
ask for no acknowledgment or recognition; it is their right way of 
doing business. All these methods are fine. Hopefully, P2OAs and 
this Guide will help spark other ideas that have yet to be discovered. 

If you have any questions, need any help, or are seeking technical 
information on pollution prevention, please feel free to call anyone in 
the Pollution Prevention Group at Westinghouse Hanford. Appen- 
dix C lists the members, as well as the specific'contacts for each facil- 
ity. You can call your assigned contact, who is up-to-date on your 
facility, or any other member. For more information, Appendix D 
gives other help numbers, references, and technical solutions. 

A P20A only brings you to the idea, you need to see it through to 
implementation. Use P20As and any other resources you may have 
to discover new opportunities. Then, go out and reduce waste! 
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ADDendix A: Blank Worksheets 

This Appendix contains the blank worksheets for ,prioritizing 
your waste streams and for conducting P20As. 

The prioritizing worksheets include the following: 
"Waste Stream Information" Worksheet 
"Priority Streams and Activities" Worksheet 

The P20A worksheets include the following: 
Worksheet 1 : Team & Activity Description 
Worksheet 2: Activity Flow Diagram 
Worksheet 3: Pollution Prevention Opportunity Description 
Worksheet 4: Pollution Prevention Opportunities Summary 
Worksheet 5: Final Summary 

The following worksheet may also be used to help with your 
brainstorming sessions: 

Fishbone Diagram 



Waste Stream Information 

Waste 
Class 

E 

Other 

Waste Stream Name (kg) (S/kg) 0 ~ 0 1 .  x $/kg) (Notes) 
Mass Cost/Mass Total Cost Concerns' 



Guidelines for Waste Stream Information 

Waste Class 

$/kg 

This worksheet helps a P2 team prioritize waste streams and document summary infor- 
mation. Using the waste projections provided by Pollution Prevention: 

L LW LLMW T R U  Hazardous Sanitary 

$1.76 $5.08 $3.68 $1.87 $0.07 

1. Identify the three largest streams for each waste class. Record the waste class, the 
waste stream name, and'the projected waste volume on the worksheet. Impor- 
tant sanitary waste streams can also be identified on this worksheet, if these are a 
priority or can easily be reduced. . 

2. Using the table below, identify the cost per mass (disposal cost) for each waste 
stream and record it in the Cost Per Mass column. 

3. Multiply the projected waste quantity of each waste stream by the volume cost of 
the waste and enter the amount in the Total Cost column. 

4. Identify any other factors" to be considered'with the individual waste streams 
and record a key word for this factor in the Other Concerns column. P2 teams 
will have to determine the weight given these other factors. The Other Concerns 
column is designed to provide flexibility for teams to attend to specific manage- 
ment or environmental priorities. 

"toxicity, regulatory, safety, ALARA, etc. ' 

1 



Priority Streams and Activities 

Prioritized Waste 
Streams Activity#l Yo Activity#2 yo Activity#3 Vo * 



Guidelines for Priority Streams and Activities 

With the waste streams identified, the P2 team is ready to prioritize the streams and 
- major activities generating them. 

1. Prioritize waste streams identified on the Waste Stream Information Worksheet 
by highest total cost, accounting for other appropriate prioritizing factors*. 
Order these on the Priorities Streams and Activities Worksheet. 

2. Identify the major activities generating each of these waste streams. While the 
form allows identification of the top three waste stream producing activities, 
more or less activities can be identified as appropriate. It would also be appro- 
priate to list on this worksheet activities that could easily be changed to achieve 
waste reduction, e.g., "low hanging fruit". 

This step will involve contacting key individuals in the facility. Important 
individuals to begin with would be the hazardous materials coordinator and the 
Environmental Compliance Officer. 

3. Determke the approximate percentage of waste each activity contributes to the 
total waste stream. Enter this amount in the % column. 

*toxicity, regulatory, safety, ALARA, etc. 



Pollution Prevention Opportunity Assessment 
WORKSHEET 1 

Team & Activity Description 
Date: P20A ID Code: Facility: 

Activity: 

Team Members (“Leader) Telephone MSIN 

Description of Activity to be Examined in this P20A 



Guidelines for Worksheet 1 

This worksheet provides the scope and identification of the pollution prevention oppor- 
tunity assessment (P20A) team. For the P20A 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 resources, as required. 

The team leader should have technical knowledge of the area’s operations and the 
personnel involved. The leader assembles the team to perform the assessment. Team mem- 
bers may include engineers, waste generators, waste management specialists, scientists, opera- 
tors, laboratory technicians, and other line personnel. Additional resources may be utilized to 
provide information not available within the team, including interviews with line personnel, 
procurement and health and safety, as well as research of technical publications/case studies. 
The size of the team may be large for complicated operations, but should be kept to a mini- 
mum to maintain focus. 

1. 

2. 

3. 

4. 

- 5. 

6.  

Date: List the initiation date for this P20A. 

P 2 0 A  ID Code: List the P20A ID Code selected by the team or facility. This 
should be a unique identifier. 

Facility: List the facility in which this P20A is being examined. 

Activity: List the activity contributing to the waste stream. 

Team Members, Phone, M S N  To facilitate team meetings and for future reference, 
this information should be completed when the P20A team is formed. 

Activity Description: This section should list the main activities contributing to 
the waste stream that are to be examined in this P20A. Remember that this 
waste stream can be examined again in a future P20A with a different activity 
fo&s, so limit the activities to be examined in a single P20A to no more than 
three. If adivities are very diverse, complete separate worksheets for each. A 
description of each activity should be listed, including pollution prevention 
activities already in place. Be sure and include the purpose or goal of the activ- 
ity, schedule or frequency of activity, materials used, steps taken to complete the 
activity, and all wastes generated by each step. Items such as equipment, con- 
trols, operators, and operator training (qualification or certification) may also be 
included. 



Pollution Prevention Opporfunity Assessment 
WORKSHEET 2 

Activity Flow Diagram 
Date: P20A ID Code: Facility: 

Activity: 

Chemical and 
Radioactive Inputs 

m Quantity 

Product or Result 
.Output 

m Quantny 

Radioactive Waste 
output 

Material Inputs 

Activity 

ctivity Time Period: 
I + 

Hazarddus Waste 
output 

\Icms Quantity 

L 
Mixed Waste 

output 

J 

Energy Inputs 
~ Name Amount 

Non-Hazardous Waste 
output 

Ncmg Quantrty 

Other 

Total Input mass =Total Output mass? kg In = kg Out 



Guidelines for Worksheet 2 

This worksheet provides a method to document the activity flow diagram for the as- 
sessment. The flow diagram should identrfy all inputs (materials/resources) and outputs 
(products/wastes). The flow diagram should track materials from the time they enter the 
process boundary until they leave. This diagram represents a very simplistic flow model and 
is meant to be a guideline. If desired or if the activity is very complex, a more detailed dia- 
gram may be completed to identify all waste streams, especially for complex, multi-step pro- 
cesses. Several forms can be completed if several activities contribute to the waste stream of 
interest. 

Please note that, although the focus may be on one priority waste stream, an analysis 
should be conducted on all material inputs and outputs. This is because the reduction of one 
waste may affect others in the activity (and you want to take credit for those too!). Addition- 
ally, while looking at an activity, it is cost and time effective to look at all waste streams and 
materials for possible reduction opportunities. 

t 1. 

2. 

3. 

.4. 

5. 

6. 

Date, P20A ID Code, Facility/ Activity: List the date this sheet is completed, the 
unique P20A ID code, facility, and the examined activity for this P20A from 
Worksheet 1. 

Activity: Fill in the Activity Name box with the activity being examined. 

Activity Time Period: List the time period for the activity being examined, such 
as, the complete clean-up, one analysis, yearly, etc. 

Inputs: List the input materials on the lines provided, including hazardous 
materials, non-hazardous materials, and energy sources. Don't forget to include 
resource inputs such as water, cleanup supplies, reusable supplies, anything that 
ends up as a waste, is used and cleaned, or is used up during the activity. 

Outputs: Fill in the outputs, both useful items and wastes, in the boxes. Include 
all manifested and non-manifested wastes, plus air emissions, if any. 

Material Balance: A rough material balance can be conducted (making sure the 
inputs equal the outputs), to determine if most of the input and output materials 
have been captured. Energy inputs will not be included in the material balance. 



Pollution Prevention Opportunity Assessment 
WORKSHEET 3 

Pollution Prevention Opportunity Description 
Date: P20A ID Code: Facility: 

Activity: 

P20 No. P20 Title: 

Current Practice: 

Recommended Action: 

Calculation of Waste Reduction and/or Energy Savings: 

Calculation of Annual Cost Savings: 

Calculation of Implementation Cost and Payback 



Y 

Guidelines for Worksheet 3 
Before these summary sheets can be completed, the team should hold a brainstorming session 

to develop Pollution Prevention Opportunities (P20s). Brainstorming sessions are effective ways for 
individuals to generate options and should occur in an environment that encourages creativity and 
independent thinking. A knowledge of the activity is essential before the brainstorming session. Pro- 
vided below is a fishbone diagram that may help the t e i  generate ideas. * 

Practices & Material Equipment 
Procedures subsmution ModMcation 

77- 
Pollution 
Prevention 
Opportunities ~ 

Waste Segregdon/ 
Hazard Reduction 

Recycling, Reuse 
& Reclamation 

other 

Promising P20s from the brainstorming session should then be researched by individual teams 
members. This is in order to determine specifics related to the P20s, and may involve calls to vendors 
or procurement, discussions with engineers, talking to line personnel and others. Considerable calcula- 
tions and notes will most likely be taken on other sheets during the process. When complete, each 
idea's information can then be recorded on this summary sheet, which serves as a method to record 
and evaluate the options that have been identified. 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

Date, P2OA ID Code, Facility, Activity: List the date this sheet is completed, the unique 
P20A ID code, facility, and the examined activity for this P20A from Worksheet 1. 

P 2 0  No. and P 2 0  Title: A number should be assigned to each P20 from the complete 
brainstorm list and written here. The title should be descriptive of the recommendation, 
starting with an action verb (e.g, replace, modify, install, insulate, develop, reduce, 
retrofit, educate). 

Current Practice: Briefly describe the current practice as it relates to this opportunity, so 
that the action described next can be fully understood. 

Recommended Action: Describe what the change will be and how it will reduce waste or 
save energy. 

Calculation of Waste Reduction and/or Energy Savings: Briefly describe the methodology 
used to determine waste and energy reductions. Cite references. List calculations as 
necessary to provide specific numbers. Be specific as to what the waste reduced consists 
of and what waste type is reduced (LLW, Mixed, Haz). 

Calculation of Annual Cost Savings: Briefly describe the methodology used to determine 
cost savings. Cite references. List calculations as necessary to provide specific numbers. 
State the specific estimated costs savings for one year after implementation is complete. 

Calculation of Annual Cost Savings & Payback: Briefly describe the methodology used to 
determine implementation costs. Cite references. List calculations as necessary to 
provide specific values. Calculated payback as: implementation cost divided by annual 
savings. 

, 



Pollution Prevention Opportunity Assessment 
WORKSHEET 4 

Pollution Prevention Opportunities Summary 
Date: P20A ID Code: Facility: 

Activity: 

Notes and Other Benefits: 



Guidelines for Worksheet 4 

This worksheet is meant as a simple way to compare th.e P20s with each other after the 
research and feasibility analysis has been completed. They can be listed according to the P2 
hierarchy (source reduction first, followed by recycling/reuse, and treatment). They can,also 
be listed according to the shortest payback, either within each hierarchy level or overall. 

1. Date, P20A ID Code, Facility, Activity: List the date this sheet is completed, the 
unique P20A ID code, facility, and the examined activity for this P20A from 
Worksheet 1. 

2. 

3. 

P20 No., Title, Waste Class, Reduction, Savings, Implementation, and Payback These 
values can all be entered directly from the sections in Worksheets 3. If a savings 
or a implementation cost is very small, write 'negligible.' Just because an idea is 
not cost-effective or a large waste reducer, does not mean it should not be 
listed-it may be a simp1e"low-hanging fruit" that can be accomplished giving 
instant success or good public relations. Some ideas may ease compliance with 
regulations, or resolve a safety concern and thus should be considered also. 

Notes and Other Benefits: The notes section can include any regulatory drivers for 
a particular P20 or other important issues besides cost or P2 hierarchy to be 
considered. 



Pollution Prevention Opportunity Assessment 
WORKSHEET 5 
Final Summary 

Date: P20A ID Code: Facility: 

Activity: 
0 

Proposed Opportunities and Discussion: 

Recommendations & Schedule for Implementation: 



Guidelines for Worksheet 5 

This sheet provides a brief summary about the whole assessment. Its purpose is to 
document how this assessment was performed, the conclusions reached by the team, and the 
recommendations for further actions. For a more complex assessment, a longer, more formal 
executive summary may want to be written out for presentation to management. 

1. Date, P 2 0 A  ID Code, Facility, Activity: List the date this sheet is completed, the 
unique P20A ID code, facility,, and the 2xamined activity, for this P20A from 
Worksheet 1. 

2. Proposed Opportunities and Discussion: Briefly describe the main opportunities 
examined, including the waste streams or input material to be minimized, ben- 
efits achieved, and any positive and negative aspects to the opportunities. 

3. 
= 

Recommendations G, Schedule for Implementation: Briefly describe any actions that 
should or will be taken in respect to this assessment. Provide a recommendation 
for date of implementation. 



I '  i 
I .  --,  

Brainstorming for: 
Pollution Prevention Opportunities 

Practices & 
Procedure$ 

Material 
Substitution 

Equipment 
Modification 

Pollution 
Prevention 
Opportunities 

Waste Segregation/ 
Hazard Reduction 

Recycling, Reuse 
& Reclamation 

Other 



P2OAs: GUIDANCE FOR THE HANFORD SITE 
~ ~ 

Appendix B: Spray Painting P20A Example Worksheets 

This Appendix contains t h e  completed worksheets for t h e  
. example described o n  page 15. These include t h e  worksheets 
for prioritizing waste streams a n d  for conducting the  P20A, 

The worksheets include t h e  following: 
"Waste Stream Information" Worksheet 
"Priority Streams a n d  Activities" Worksheet 
Worksheet 1 : Team & Activity Description 
Worksheet 2: Activity Flow Diagram 
Fishbone: Brainstorming for Painting P2 Opportunities 
Worksheet 3: Pollution Prevention Opportunity Description 
Worksheet 4: Pollution Prevention Opportunities Summary 
Worksheet 5: Final Summary 



Waste Stream Information 

Waste 
Class 

(i.e., LLMW) 
Mass Cost/Mass 

Waste Stream Name (kg) ($/kg) 

Spent9lvent z a  I $1.87 

1503 I $1.87 

o m  I $1.87 

Other 
Total Cost Concerns' 
(Vol. x $/kg) (Notes) 

$14,183 I ' -  

B .  I 
m I ---I-- $9.. &ruhqen 



Guidelines for Waste Stream Information 

Waste Class 

$/k9 

This worksheet helps a P2 team prioritize waste streams and document summary infor- 
mation. Using the waste projections provided by Pollution Prevention: 

L LW LLMW T R U  Hazardous Sanitary 

$1.76 $5.08 $3.60 $1.87 $0.07 

1. Identify the three largest streams for each'waste class. Record the waste class, the 
waste stream name, and the projected waste volume on the worksheet. Impor- 
tant sanitary waste streams can also be identified on this worksheet, if these are a 
priority or can easily be reduced. 

2. Using the table below, identify the cost per mass (disposal cost) for each waste 
stream and record it in the Cost Per Mass column. 

3. Multiply the projected waste quantity of each waste stream by the volume cost of 
the waste and enter the amount in the Total Cost column. 

4. Identify any other factors* to be considered with the individual waste streams 
and record a key word for this factor in the Other Concerns column. P2 teams 
will have to determine the weight given these other factors. The Other Concerns 
column is designed to provide flexibility for teams to attend to specific manage- 
ment or environmental priorities. 

"toxicity, regulatory, safety, ALARA, etc. 



Priority Streams and Activities 

Prioritized Waste 
Streams 

1. SpentSolvent 

2. Titanium Dioxide 

3. Oil-Based Paint 

4. Sand 

Activity # 1 

*ripalht?ng 

Sanding O v a  

*rqPalhbng 

SandBlasbng 

YO 

80 

100 

100 - 
100 

Activity#2 yo Activity#3 yo 
Machining . 
Parts cleaning 20 



Guidelines for Priority Streams and Activities 

With the waste streams identified, the P2 te-am is ready to prioritize the streams and 
major activities generating them. 

' 1. 

1 

Prioritize waste streams identified on the Waste Stream Information Worksheet 
by highest total cost, accounting for other appropriate prioritizing factors". 
Order these on the Priorities Streams and Activities Worksheet. 

,2. 

3. 

Identify the major activities generating each of these waste streams. While the 
form allows identification of the top three waste stream producing activities, 
more or less activities can be identified as appropriate. It would also be appro- 
priate to list on this worksheet activities that could easily be changed to achieve 
waste reduction, eg., "low hanging fruit". 

This step will involve contacting key individuals in the facility. Important 
individuals to begin with would be the hazardous materials coordinator and the 
Environmental Compliance Officer. 

Determine the approximate percentage of waste each activity contributes to the 
total waste stream. Enter this amount in the % column. 

*toxicity, regulatory, safety, ALAFL4, etc. 

,* - , : , . .. 
. ____- . .I 

- . . ,._. - . -  
, ;_ _ -  . 

I . , . .-'.. - - 



Pollution Prevention Opportunity Assessment 
WORKSHEET 1 

Team & Activity Description. 
, Date: 4RlQ4 P20AIDCode: Solv-1 Facility: .DniMt%m 

*rayPain@ . .  Activity: 

Team Members (*Leader) TeleDhone MSIN 

Description of Activity to be Examined in this P20A 

Solvent is used as a thinner and cleaner in the process ofspray painting andstencilinq 
signs, equipment and fabricated objects. Solvent is used to clean: ( I )  the inside of the 
sprau 9 u ~  by sprauinq solvent throuqh the qun upon completion of the process; (2) the 
ouhideof thespray qun by wbinq down the gun with a ra9 and solvent 6) the object 
before paintinq b~.l wipinq down the object with a raq andsolvent. Solvent is 
also used as a thinner for oil-based  pain^. Thespentsolventisshipped offsite as 
hazardous waste for disposal. The air Pom the paintbooth isseMt throuqh a series of 
Plters beforebeinq emithed to the atmos&ere. The filters are replaced when d i ~ u  and 
disposed of as non-requlated waste. 



Guidelines for Worksheet 1 

This worksheet provides the scope and identification of the pollution prevention oppor- 
tunity assessment (P20A) team. For the P20A 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 resources, as required. 

The team leader should have technical knowledge of the area's operations and the 
personnel involved. The leader assembles the team to perform the assessment. Team mem- 
bers may include engineers, waste generators, waste management specialists, scientists, opera- 
tors, laboratory technicians, and other line personnel. Additional resources may be utilized to 
provide information not available within the team, including interviews with line personnel, 
procurement and health and safety, as well as research of technical publications/case studies. 
The size of the team may be large for complicated operations, but should be kept to a mini- 
mum to maintain focus. 

1. 

2. 

3. 

4. 

Date: List the initiation date for this P20A. 

P 2 0 A  ID Code: List the P20A ID Code selected by the team or facility. This 
should be a unique identifier. 

Facility: List the facility in which this P20A is being examined. 

Activity: List the activity contributing to the waste stream. 

Team Members, Phone, MSIN: To facilitate team meetings and for future reference, 
this information should be completed when the P20A team is formed. 

5. 

6. Activity Description: -This section should list the main activities contributing to 
the waste stream that are to be examined in this P20A. Remember that this 
waste stream can be examined again in a future P20A with a different activity 
focus, so limit the activities to be examined in a single P20A to no more than 
three. If activities are very diverse, complete separate worksheets for each. A 
description of each activity should be listed, including pollution prevention 
activities already in place. Be sure and include the purpose or goal of the activ- 
ity, schedule or frequency of activity, materials used, steps taken to complete the 
activity, and all wastes generated by each step. Items such as equipment, con- 
trols, operators, and operator training (qualification or certification) may also be 
included. 

c 

Y 



Pollution Prevention Opportunity Assessment 
WORKSHEET 2 

Activity Flow Diagram 
Date: 4/8/94 P20A ID Code: 9h1-l Facility: VnintChnn 

Activity: %rq@ainbna . .  

Chemical and 
Radioactive Inputs 

m Quantrty 
Oil-based paint 1.900 kq 
MEK 7,600 kq 

Product or Result 
output 

Ncms -w 
Painted objects (s) 10.760 kq 

Radioactive Waste 

m Quarrtity 

output 

I 

J 

J 

Material Inputs 

Ncrrre Quantity 
B2.z 25ka 

Dropcloths 1okg 
Paintstick lkg 
Pamr filters lka 
Paintam 25kg 
Objects to paint 10.Wkg 

Activity 
SpycrYP-g 

I Hazardo'us Waste 
output 

Nane Quantity 
M€Km 38Cokg 

I output 
Quantrty 

Energy Inputs 

Name Amount 

Non-Hazardous Waste 

Nane Quantity 
Paintcansk) 25ka 

output 

~ g s @  2% 
Drop cloths (s) 1okg 
Paintsticks (s) lkg 
Paperfiltevs (s) I @  

Other 

rn Quantity 
Oversprau (a) 19Okq 

Total Input mass = Total Output mass? 19,562 kg In = 19,562 kg Out 



Guid lin for Worksheet 2 

This worksheet provides a method to document the activity flow diagram for the as- 
sessment. The flow diagram should identify all inputs (materials/resources) and outputs 
(products/wastes). The flow diagram should track materials from the time they enter the 
process boundary until they leave. This diagram represents a very simplistic flow model and 
is meark to be a guideline. If desired or if the activity is very complex, a more detailed dia- 
gram may be completed to identify all waste streams, especially for complex, multi-step pro- 
cesses. Several forms can be completed if several activities contribute to the waste stream of 
interest. 

Please note that, although the focus may be on one priority waste stream, an analysis 
should be conducted on all material inputs and outputs. This is because the reduction of one 
waste may affect others in the activity (and you want to take credit for those too!). Addition- 
ally while looking at an activity, it is cost and time effective to look at all waste streams and 
materials for possible reduction opportunities. 

1. Date, P 2 0 A  ID Code, Facility, Activity: List the date this sheet is completed, the 
unique P20A ID code, facility, and the examined activity for this P20A from 
Worksheet 1. 

2. Activity: Fill in the Activity Name box with the activity being examined. 

3. Activity Time Period: List the time period for the activity being examined, such 
as, the complete clean-up, one analysis, yearly etc. 

4. Inputs: List the input materials on the lines provided, including hazardous 
materials, non-hazardous materials, and energy sources. Don’t forget to include 
resource inputs such as water, cleanup supplies, reusable supplies, anything that 
ends up as a waste, is used and cleaned, or is used up during the activity. 

5. Outputs: Fill in the outputs, both useful items and wastes, in the boxes. Include 
all manifested and non-manifested wastes, plus air emissions, if any. c 

6. Material Balance: A rough material balance can be conducted (making sure the 
inputs equal the outputs), to determine if most of the input and output materials 
have been captured. Energy inputs will not be included in the material balance. 

.... __ 



Brainstorming for: 

Painting Pollution Prevention Opportunities 

Practices & 
Procedures 

\Train the painters 

Material 
Substitution 

Equipment 
Modification 

Purchase a paint gun cleaner Use water-based paints 
an electrostatic sprayer 

a high pressure low Use a less toxic solvent 

Waste Segregation/ 
Hazard Reduction 

Recycling, Reuse 
& Reclamation 

IIvent 
stem 

Use vinyl lettering / 
Other 

i volume paint gun 
Pollution - 
Prevention 
Opportunities 



Pollution Prevention Opportunity Assessment 
WORKSHEET 3 

Pollution Prevention Opporfunity Description 
Date: 4~/94 P20A ID Code: Solv-1 Facility: .Pniut<nVn 

?ray Paiuhng . .  Activity: 

P20No. 1 P20 Title: % l v e ~ o v ~ m S u ~ t v w  

current Practice: 100drumsofspentsolventisshipped offsite as regulated waste. 

Recommended Action: Purchase a solvent recovery system. The solvent recovery system 
should be able to handle22 gallons of solvent per day with 90% efficiency. 

Calculation of Waste Reduction and/or Energy Savings: flntickated reduction: disposal of 100 
55-gallon drumsM€Uper year. Sludgefi.ouM thesolventrecovery system isstill considered regulated 
waste and will beshkped offsite. Purchase of solventwill also be reducedsince an estimated half of the 
solventpurchased will be re ycled. 

Calculation of Annual Cost Savings: Looking atthepurchaserequisitions, itcosts $60 a drum to 
purchaseMEU. 7rom the wasteman@st, disposal of ~espentsolventis$l75 fora55gal.drum. 

Savings = purchasesavings + dkposalsavings 
Savings = (TOdrumsx$6O/drum) + (1OOdrumsx$1~5/drum) = $205OO/year 

Calculation of Implementation Cost and Payback Upon discussion with3 vendors, the average cost 
of a solvent recovery system was $13.900 including procurement costs. Thus. payback is 
$13,900 + $20,500 1 yr = 0.7 yrs (8 months). 



Guidelines for Worksheet 3 
Before these summary sheets can be completed, the team should hold a brainstorming session 

to develop Pollution Prevention Opportunities (P20s). Brainstorming sessions are effective ways for 
individuals to generate options and should occur in an environment that encourages creativity and 
independent thinking. A knowledge of the activity is essential before the brainstorming session. Pro- 
vided below is a fishbone diagram that may help the team generate ideas. 

Practices & Material Equipment 
Procedures Substituh'on Modification 

Pollution 

Opportunities 

Waste Segregation/ Recycling, Reuse Other 
Hazard Reduction . & Reclamation 

Promising P20s from the brainstorming session should then be researched by individual teams 
members. This is in order to determine specifics related to the P20s, and may involve calls to vendors 
or procurement, discussions with engineers, talking to line personnel and others. Considerable calcula- 
tions and notes will most likely be taken on other sheets during the process. When cqmplete, each 
idea's information can then be recorded on this summary sheet, which serves as a method to record 
and evaluate the options that have been identified. 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

Date, P 2 0 A  ID Code, FaciIity, Activity: List the date this sheet is completed, the unique 
P20A ID code, facility, and the examined activity for this P20A from Worksheet 1. 

P 2 0  No. and P20 Title: A number should be assigned to each P20 from the complete 
brainstorm list and written here. The title should be descriptive of the recommendation, 
starting with an action verb (e.g, replace, modiQ, install, insulate, develop, reduce, 
retrofit, educate). 

Current Practice: Briefly describe the current practice as it relates to this opportunity, so 
that the action described next can be fully understood. 

Recommended Action: Describe what the change will be and how it will reduce waste or 
save energy. 

Calculation of Waste Reduction and/or Energy Savings: Briefly describe the methodology 
used to determine waste and energy reductions. Cite references. List calculations as 
necessary to provide specific numbers. Be specific as to what the waste reduced consists 
of and what waste type is reduced (LLW, Mixed, Ha). 

Calcdation ofAnnual Cast Savings: Briefly describe the methodology used to determine 
cost savings. Cite references. List calculations as necessary to provide specific numbers. 
State the specific estimated costs savings for one year after implementation is complete. 

CaZcuZation of Annual Cost Savings & Payback Briefly describe the methodology used to 
determine implementation costs. Cite references. List calculations as necessary to 
provide specific values. Calculated payback as: implementation cost divided by annual 
savings. 



Pollution Prevention Opportunity Assessment 
WORKSHEET 3 

Pollution Prevention Opportunity Description 
Date: 4~/94 P20A ID Code: Wv-1 Facility: ,@aiMt%m 

%r@ainhna Activity: - . .  

P20No. 2 P20 Title: Use water-based paints 

Current Practice: h e  oil-based paintfor all paintprocezs. 3drums ofM€K areused per year 
for paintinq indoorsiqns. 

Recommended Action: Suktitutenon-hazardous water-basedpaink on all indoorsigns. 

Calculation of Waste Reduction and/or Energy Savings: Anticbated reductibn: the 
purchase~f3drumsM€Kper year. The water-based paint will notneedsolventasa thinner 
and clean-up can be accomplished with water. Also.fkom conveEations with painters, hayof 
MEKpurchased is disposed as waste. Theotherha(fofM€Kis released as airemksions. 

Calculation of Annual Cost Savings: Looking at the purchase requisitions, itcosts $60 fora 
55gal drum ofM€K Oil-basedpaintis$10.85Igallon. Water-basedpaintis$8.48Igallon. yrom the 
manifest, disposalof thespentsolventis $175fora55galdrum. 
Savings = purchasedsolventsavings + disposal savings + produdsubstitution savings. 
Savings = ~drumsx$6Oldrum) + ($175Idrumx 15drums) + [($10.85-$8.48) I gal *3drumsx55gal I 
drum] 

Calculation of Implementation Cost and Payback 
Water-based paint will besubstituted as oil-based paint is used up. Therefore there is no 
implementation cost paybackis immediate. 



Y 

Guidelines for Worksheet 3 
Before these summary sheets can be completed, the team should hold a brainstorming session 

to develop Pollution Prevention Opportunities (P20s). Brainstorming sessions are effective ways for 
individuals to generate options and should occur in an environment that encourages creativity and 
independent thinking. A knowledge of the activity is essential before the brainstorming session. Pro- 
vided below is a fishbone diagram that may help the team generate ideas. 

, 

Practices & 
Procedures 

Material Equipment 
Substitution ModMcation 

Pollution 
. Prevention 
Opportunities 

Waste Segregation1 
Hazard Reduction 

Recycling, Reuse 
& Reclamation 

mer 

Promising P20s from the brainstorming session should then be researched by individual teams 
members. This is in order to determine specifics related to the P20s, and may involve calls to vendors 
or procurement, discussions with engineers, talking to line personnel and others. Considerable calcula- 
tions and notes will most likely be taken on other sheets during the process. When complete, each 
idea's information can then be recorded on this summary sheet, which serves as a method to record 
and evaluate the options that have been identified. 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

Date, P20A ID Code, Facility, Activity: List the date this sheet is completed, the unique 
P20A ID code, facility; and the examined activity for this P20A from Worksheet 1. 

P20  No. and P20  Title: A number should be assigned to each P20 from the complete 
brainstorm list and written here. The title should be descriptive of the recommendation, 
starting with an action verb (e.g, replace, modify, install, insulate, develop, reduce, 
retrofit, educate). 

Current Practice: Briefly describe the current practice as it relates to this opportunity, so 
that the action described next can be fully understood. 

Recommended Action: Describe what the change will be and how it will reduce waste or 
save energy. 

Calculation of Waste Reduction and/or Energy Savings: Briefly describe the methodology 
used to determine waste and energy reductions. Cite references. List calculations as 
necessary to provide specific numbers. Be specific as to what the waste reduced consists 
of and what waste type is reduced (LLW, Mixed, Ha) .  

CaZculation ofAnnuaZ Cost Savings: Briefly des&ibe the methodology used to determine 
cost savings. Cite references. List calculations as necessary to provide specific numbers. 
State the specific estimated costs savings for one year after implementation is complete. 

Calculation ofAnnua2 Cost Savings & Payback: Briefly describe the methodology used to 
determine implementation costs. Cite references. List calculations as necessary to 
provide specific values. Calculated payback as: implementation cost divided by annual 
savings. 

9 



Pollution Prevention Opportunity Assessment 
WORKSHEET 3 

Pollution Prevention Opportunity Description 
Date: 4~/94 P20A ID Code: solv-l Facility: .K+ai&<l/mn 

yrau Pai~bm . .  Activity: 

P20 No 3 P20 .Title: VinulLetteinq 

Current Practice: Stencil letterinq onsiqns and equipment with oil-basedpaint. 7 drum ofM€K 
is used each year (~reparinq, stenciling and cleaning) in thestenciling process. 

Recommended Action: Purchase a vinyl letteringsystem. Theletters arecut with a vinyl 
cutting machine and applied by hand. 

. 

Calculation of Waste Reduction and/or Energy Savings: Antidpated reductibn: purchase 
1 drum ofsolventper year. Also, halfdrums will notneed disposal (theotherhalfbeing 
air emissions). 

Calculation of Annual Cost Savings: 
topurchaseMEl4 Solventdisposal is$l75perdrum. r4lthough25gallons ofpaint will nothave to 
be purchased, the costof the lettering oEe& this reduction. 
Savings = disposal savings .t purchasesavings 
Savings = (halfdrumx$l75ldrum) .t (1 druw1x$6OIdrum) = $150 

Looking atpurchaserequisitions, itcosts$60 

Calculation of Implementation Cost and Payback Themostappropriatepieceof eqLi@ment 
identifieci to meetourneeds was$6,000. Thepaybackis$6,0001$150 = 40 yrs 



Guidelines for Worksheet 3 
Before these summary sheets can be completed, the3eam should hold a brainstorming session 

to develop Pollution Prevention Opportunities (P20s). Brainstorming sessions are effective ways for 
individuals to generate options and should occur in an environment that encourages creativity and 
independent thinking. A knowledge of the activity is essential before the brainstorming session. Pro- 
vided below is a fishbone diagram that may help the team generate ideas. 

Practices & Material Equipment 
Procedures Substitution Modification 

\ \ 
I 

\ 
I Pollution 

Prevention f Opportunities 

Waste Segregation/ Recycling, Reuse Other 
Hazard Reduction & Reclamation 

Promising P20s from the brainstorming session should then be researched by individual team 
members. This is in order to determine specifics related to the P20s, and may involve calls to vendors 
or procurement, discussions with engineers, talking to line personnel and others. Considerable calcula- 
tions and notes will most likely be tiken on other sheets during the process. When complete, each 
idea's information can then be recorded on this s m a r y  sheet, which serves as a method to record 
and evaluate the options that have been identified. 

1. Date, P 2 0 A  ID Code, Facility, Activity: List the date this sheet is completed, the unique 
P20A ID code, facility, and the examined activity for this P20A from Worksheet 1. 

2. P 2 0  No. and P 2 0  Title: A number should be assigned to each P20 from the complete 
brainstorm list and written here. The title should be descriptive of the recommendation, 
starting with an action verb (eg, replace, modify, install, insulate, develop, reduce, 
retrofit, educate). 

3. Current Practice: Briefly describe the current practice as it relates to this opportunity, so 
that the action described next can be fully understood. 

4. Recommended Action: Describe what the change will be and how it will reduce waste or 
save energy. 

5. Calculation of Waste Reduction and/or Energy Savings: Briefly describe the methodology 
used to determine waste and energy reductions. Cite references. List calculations as 
necessary to provide specific numbers. Be specific as to what the waste reduced consists 
of and what waste type is reduced (LLW, Mixed, Haz). 

6. Calculation of Annual Cost Savings: Briefly describe the methodology used to determine 
cost savings, Cite references. List calculations as necessary to provide specific numbers. 
State the specific estimated costs savings for one year after implementation is complete. 

7. Calculation of Annual Cost Savings b Payback: Briefly describe the methodology used to 
determine implementation costs. Cite references. List calculations as necessary to 
provide specific values. Calculated payback as: implementation cost divided by annual 
savings. 



Pollution Prevention Opportunity Assessment ' 

WORKSHEET 4 
Pollution Prevention Opportunities Summary 

Date: 4 ~ ~ 4  P20A ID Code: solv-l Facility: .Pnimt?hnn 

Class 
?educed 

yrau Paiutwa * .  Activity: 

Reducfion or Annual Savings Implement. 
Energy Savings cost 

P20 
No. 

I 

2 

3 

P20 
Title -' 

Solvent Recovery * 

'Vin y 1 kttering 

Notes and Other Benefits- 

Waste I Annualwaste I Estimated I Estimated 

mm 
1 I 

F5.gal. 

755gal. 
bmmsolvent 

pcrvbcrck 
(Years) 

0.7 



Guidelines for Worksheet 4 

This worksheet is meant as a simple way to compare the P20s with each other after the 
research and feasibility analysis has been completed. They can be listed according to the P2 
hierarchy (source reduction first, followed by recycling/reuse, afid treatment). They can also 
be listed according to the shortest payback, either with& each hierarchy level or overall. 

1. Date, P20A ID Code, Facility, Activity: List the date this sheet is completed, the 
unique P2QA ID code, facility, and the examined activity for this P20A from 
Worksheet 1. 

’ 2. 

3. 

P 2 0  No., Title, Waste Class, Reduction, Savings, Implementation, and Payback These 
values can all be entered directly from the sections in Worksheets 3. If a savings 
or a implementation cost is very small, write ’negligible.’ Just because an idea is 
not cost-effective or a large waste reducer, does not mean it should not be 
listed-it may be a simple”1ow-hanging fruit” that can be accomplished giving 
instant success or good public relations. Some ideas may ease compliance with 
regulations, or resolve a safety concern and thus should be considered also. 

Notes and Other Benefits: The notes section can include any regulatory drivers for 
a particular P20 or other important issues besides cost or P2 hierarchy to be 
considered. 

, 



Pollution Prevention Opportunity Assessment 
WORKSHEET 5 
Final Summary 

Date: 4R194 P20A ID Code: solv-1 Facility: .DaiutChnv, 

Activity: % r i i H a  
. .  

Proposed Opportunities and Discussion: Theso1ventrecover.q system hassiqnificant cost 
savings associated with the purchase of new equbment. EliyMinating thespentsolvent will 
reduce waste disposal costs. &ina non-hazardous water-based paints will save in disposal 

~~ ~ ~~ 

costs and in product purchase costs. Appluinq vinul letterinq on indoorsiqns reduces 
worker aposure, but the payback is notsu~cientto purchase the equbmentnecessary. 

Recommendations & Schedule for Implementation: 5’mplement the solve& recoveru 
system ivulmediately. 5’n addition, Mon- toxic paint should always be used for indoor 
siqns. 5’t is not recommended to purchase a vinyl lettering system as the payback 
is not su#icient. 



Guidelines for Worksheet 5 

This sheet provides a brief summary about the whole assessment. Its purpose is to 
document how this assessment was performed, the conclusions reached by the team, and the 
recommendations for further actions. For a more complex assessment, a longer, more formal 
executive summary may want to be written out for presentation to management. 

1. Date, PZOA ID Code, Facility, Activity: List the date this sheet is completed, the 
unique P20A ID code, facility, and the examined activity for this P20A from 
Worksheet 1. 

2. Proposed Opportunities and Discussion: Briefly describe the main opportunities 
examined, including the waste streams or input material to be minimized, ben- 
efits achieved, and any positive and negative aspects to the opportunities. 

3. Recommendations G, Schedule for Implementation: Briefly describe any actions that 
should or will be taken in respect to this assessment. Provide a recommendation 
for date of implementation. 



, P20As: GUIDANCE FOR THE HANFORD SITE 

Appendix C: P2 Group Contacts and other Hanford Numbers 

This Appendix contains a contact list for Pollution Prevention 
and other help numbers at the Hanford Site. 

Pollution Prevention Hotline .......................................... 376-6239 

Pollution Prevention Group 
Each member of the P2 Group has several facilities assigned to them with 
which they are familiar (these are in Os). Feel free to call or send electronic 
mall to your primary contact, or any member. 

Mary Betsch (FMEF, FFTF, ICF KH) ............................... 372-1627 
Jill Engel (222-S, 2703E, BHI) ...................................... 376-8737 
Ben Floyd (Solid Waste, Geotech, B-Plant) ............ ,376-8467 
Craig Joseph (340,200 Eff Treat, TEDF, PUREX/U03) 

Donna Merry (PFP, HEHF, PNL) .................................. 376-9773 
Dave Nichols (IRM, Chem Process Eng, K-Basins, Patrol, TWRS) 

Liz Raney (T-Plant, Engineering-305&306E, Fire Dept) 

.................................................................... 372-1 375 

.................................................................... 376-4351 

.................................................................... 372-9294 

Recycling/Procurement Control 

Chemical Exchange 

Kim McDowell ............................................................ 376-0334 

Jerry Brown ................................................................. 376-7 122 

Facility Design Guidelines 
Liz Raney .................................................................... 372-9294 

Solid Waste Information Tracking System (SWITS) Information 
Darlene Hagel ........................................................... 373-0355 

Hazardous Material Inventory Database (HMID2) Information 
Lorna Dittmer ............................................................. 376-8478 

P2lnfo (voice), managed by Pacific Northwest Laboratory 
Information exchange .......................... 3P2-INFO (372-4636) 



P20As: GUIDANCE FOR THE HANFORD SITE 

Appendix D: Off-Site Help and References 

This Appendix contains a contact list for pollution preven- 
tion help numbers and references off-Site, 

.DOE'S Pollution Prevention Information Clearinghouse (EPIC) 
(computer access to all kinds of P2 information from many DOE 
sites and DOE-HQ) 

For Voice information about EPIC 1 1 , , 1 1 1 1 1 , , 1  (301) 208-681 1 
With m'odem . . . . . ,. . .. . . . . .. ,. .. . . . . .. .. . . . . . .. . . . . . (800) 82 1-4674 

Hunfordflte Wuste M/h/hhflon undPoluflon Pre ven flon Aware- 
ness Program Hun, DOE/RL-91-31, Rev. 1. United States De- 
partment of Energy, Richland, WA, May1 994, Available from 
the P2 Group, 376-6239, or the Office of Scientific and Tech- 
nical Information, (61 5) 576-8401, 

Model Polufion Pre ven fion Oppon'uni/itAssessment Guidance. 
United States Department of Energy, Office of Defense Pro- 
grams, Washington, D. C., December 1993. Available (plus, 
any other DOE P20A guidance) from Susan Pemberton, Kan- 
sas City Plant, (81 6) 997-5435. 

Wuste Mhim/zufion/Poluflon Preven fion Crosscut Plun 7994 
DOE/FM-0 145. United States Department of Energy, Wash- 
ington, D. C,, Available from the P2 Group, 376-6239, or the 

' Office of Scientific and Technical Information, (615) 576-8401, 

Annuul Repon' on Wuste Generuflon and Wusfe M/h/hkufion 
Progress 7997- 7992, DOE/S-O105. United States Department 
of Energy, Washington, D. C., February 1994. Available from 
the P2.Group, 376-6239, or the Office of Scientific and Tech- s. 

nical Information, (61 5) 576-8401, 

The €PA Manual for Wusfe MWnizuflon Oppon'uniQAssessmen f i  
EPA/600/2-88-025, United States Environmental Protection 
Agency, Cincinnati, Ohio, April 1988. Available from Pollu- 
tion Prevention Research Branch, Risk Reduction Engineer- 
ing Laboratory, U S .  EPA, Cincinnati, Ohio 45268, They also 
have a number of research briefs on many P20A projects. 

The fucNQPoluflon Prevenflon Guide, EPA/600/R-92/088. United 
States Environmental Protection Agency, Cincinnati, Ohio, 
May 1992, Available from Pollution Prevention Research 
Branch, Risk Reduction Engineering Laboratory, U S .  EPA, Cin- 
cinnati, Ohio 45268. 


