| ndustri al

Pol | uti on

Preventi on

Pl anni ng

Meet | ng
Requi rement s
under the New
Jersey
Pol | uti on
Preventi on Act

New Jer sey Departnent of
Envi ronment al Protection
O fice of Pollution
Preventi on and
Permt Coordi nation
January 2002



CONTENTS

| NTRODUCTI ON

VWhy Pollution Prevention? .......... . .. . . ..., 5
The Features of Pollution Prevention.................... 5
The Barriers to Pollution Prevention.................... 5
Twel ve Steps to a Successful Pollution Prevention
Program ... ... 6
Pl anni ng Under the New Jersey Pollution Prevention Act..7
Covered Facilities and Chemcals ............ . ... ... 7
EXCepti ONS . . .. 8
The Parts of a Plan.......... . ... i 9
ohtaining Information and Assistance.................... 9

STEP 1

Understand Pollution Prevention .............. . ... ..o.... 10
VWhat |Is Not Pollution Prevention....................... 10
I n- Process Versus Qut-of-Process Recycling............. 11
Different Types of Qutputs........... ... ... ... .. .. ..... 11
Envi ronnmental Managenment Hierarchy..................... 12

STEP 2

Establish a Pollution Prevention Policy .................. 14
Contents of a Pollution Prevention Policy Statenent.... 14
Anti ci pating Gbstacles to Your Pollution
Prevention Policy....... ... ... . . . . . . . . . . 15

STEP 3

Leadership and Staffing .............. e e .17
Top Management Leadership.......... .. .. . e 17
Seni or Managenent Oversight of the Program e e,
Enpl oyee Involvenment . ....... ... ... .. .. (e 17
Your Pollution Prevention Pl anni ng Team ....................... 18
Producti on Managenent Accountability . ..o, 19

STEP 4

Identify Your Processes and Sources ..................... 19
What |s a Production Process?. .......... .. 20
Identifying Production Processes....................... 20
Vhat 1S @ SOUICe 7. . . e e e e e e e 21
Fi ndi ng Sources of Nonproduct Qutput for Pollution
Prevention Planning.............. . . . . . . . . . . . . ... 21
Facility Walkthrough. ... ...... ... ... . .. .. .. .. ... .. ..... 22
Unusual AcCtiVitieS. ... 23

STEP 5

G OUPI NG .o 25
G oUPIi NG ProCeSSeS. . .. e e 25
G OUPI NG SOUMCES . .ottt e e e e e e 27

STEP 6



I nventory and Record the Firms Use and

Nonproduct Qutput (Part | of the Plan) ................... 29
El ements of the Pollution Prevention Plan—Part | ...... 29
1. Wwo Is Responsible For the Plan.................... 30
2 Facility-Wde Data............... ... 30
3. Process ldentification and Assigning Units of Product33
4. Gathering Process-Level Chenical Specific Data/ P2-115 Wrksheet
5. Hazardous Waste Information......................... 37
6. Financial Analysis of Current Processes............ 37
Rel ation to On-Going Reporting......................... 38
STEP 7
Target i NG . ... e 39
How To Target .. ... ... e 39
The Inpact of Targeting............ ... ... . . . ... 40
STEP 8
Fi ndi ng and Anal yzing Pollution Prevention Options ....... 43
Quanti fyi ng Source-Level Nonproduct Qutput ............ 43
Generating Options. . ... ... e e 45
Analyzing Your Qptions. . ......... . ... 48
Technical Feasibility Analysis......................... 48
Financial Feasibility........ ... .. .. .. . .. .. .. ... .. ..... 49
Selecting Options to Inplement ........ ... ... ... ........ 49
STEP 9
Devel op Nurerical Goals ....... ... .. ... . . . . . .. . . . ... 53
Scheduling Options Inmplenmentation...................... 53
Pollution Prevention Goals.......... ... ... ... ... ... ... 55
Setting Production Process Use and Nonproduct
Qut put Reduction Goals.......... ... ... .. 55
Setting Facility-Level Use and Nonproduct
Qut put Reduction Goals......... ... .. ... .. .. .. . . ... 55
STEP 10
Summarizing the Plan ........ .. . .. . . . . 58
Conpleting a Plan Summary Form......................... 58
Confidentiality On-Site and in Summaries............... 59
STEP 11
Tracking and Reporting Progress ............ ... ..., 61
Compl eting the Progress Report Form.................... 61
Pol I uti on Prevention Process-1level Data Wrksheet (P2-115) 62
Financial Progress ............. .. 62
Confidentiality..... ... ... e 62
STEP 12
Update Your Plan ........ .. .. .. . e 64
APPENDI X A
The TRI Toxic Chemical List ......... .. . .. ... 65
APPENDI X B-1
Pol lution Prevention Plan Summary ........................ 78
e Pollution Prevention Plan Summary -
Blank Form DEP-113 ... ... ... . .. .. .. 79
e Pollution Prevention Plan Summary -
Conpl eted Sample FormDEP-113 ... .................. 86

3



APPENDIX B-2

Pol I uti on Prevention Progress Report

(Two Alternative Reporting Methods) ................. 92
e Sections C and D of the Rel ease and Pol | ution
Prevention Report (DEQ 114) ............ ... .. ..c.o.... 93
e Pollution Prevention Process-|evel
Data Worksheet (P2-115) ........... ... .. . . .. 100
APPENDI X C
Sources of More Information ........ ... ... ... ... . ... .... 101
Publicati OnNs. ... ... .. 101
Technical Information Centers and C earinghouses...... 103
Trade ASSOCi ati ONS. ... .. .. . e 104
APPENDI X D
Rel ated Topics: Total Quality, Energy Conservation,
Product Stewardship .................. e e . 107
Energy Conservation ........... C e e e 107
Total Quality Managenent........... e e e e e 107
Product Stewardship................ e e e e .. .. 108
APPENDI X E
Pol I uti on Prevention Pl anni ng
Adm nistrative Revi ew FOrM.....cccooooiiiiiiiiniiiiinicieieeenn, 110
APPENDI X F
Conducting a Total Cost ASSESSIENt ..coccovvioiviiiieieiiieieiceeins . 115
APPENDI X G
(€ 0T - | Y . 127

| NTRODUCTI ON

Why Pol lution Prevention?

Across the country, businesses are discovering that responsible
envi ronment al management goes hand in hand with financial growth.
Pollution from industrial facilities is a problem but it can also
si gnal opportunities for profitable i nvest ments in pol | ution
prevention. Pollution prevention reduces unwanted hazardous substances
at their source. Chances are, it <can reduce pollution at your
facility, while improving the bottomline.

The Features of Pollution Prevention

Pol lution prevention has a number of unique features. Pol I ution
prevention

al ways:
is preventive, because it avoids pollution;
addresses all environmental media;
reduces long-termliabilities;

usual | y:

is profitable (often highly so);
reduces consumer and worker risks;
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i ncreases product yield,;
results in improved product quality;
is supported by custonmers and the public;

of ten:
is fast and easy to inplement;
requires little or no capital investment; and
results in reduced energy and/or water consunption.

Sever al studi es have been done  of busi nesses t hat are
experimenting with pollution prevention already. They indicate that a
pol lution prevention program offers nearly every industrial facility
the opportunity to reduce its environmental inmpact while bolstering
its conpetitiveness and growth. In New Jersey, facilities that have

i mpl emented pollution prevention have already realized positive
returns on their investments.

The Barriers to Pollution Prevention

Researchers have also found that despite its benefits, pollution
prevention is not wi despread in any industry group. Apparently, there
are barriers to this prom sing approach that keep companies from
realizing the prevention potential at their facilities. The barriers
do not appear to be technical, econom c, or regulatory. I nstead, they
are usually internal to companies, as part of the corporate culture
Frequently identified barriers include:

a lack of a clear definition and focus on pollution
prevention;

a belief that current process operations are already optimally
efficient;

a fear that any change will affect operations adversely;
a concern over customer acceptance;

a lack of a pollution prevention policy and goals;

an absence of senior management oversight of the policy;

a failure to involve production process management in
overseeing the policy;

a lack of incentives for enployee involvenent;
a |lack of know edge about sources of hazardous substance | oss;

a failure to account for the total costs associated with a
production process; and

a lack of data to track progress toward pollution prevention

goal s.

Traditi onal gover nment envi ronment al quality and pol l ution
control programs contribute to internal corporate barriers by focusing
on end-of -the-pipe results. These programs have made giant strides in
i mproving environmental quality, but have led to a regulatory
framework where industrial envi ronment al protection is usual |y
desi gned to manage air, water and hazardous wastes only at the end-of-
t he- pi pe. One outcome of this is that managers are wary of new
approaches |like pollution prevention because they see such changes as

a threat to their compliance status.

To help overcome these problems and to encourage pollution
prevention in New Jersey, the New Jersey Pollution Prevention Act (the
Act) was enacted in August of 1991, the result of a conbined effort by
the Legislature, the Governor, industry, environmental groups, and the
New Jersey Departnment of Environmental Protection and Energy (the
Depart ment) .

In contrast to the many pollution control statutes enacted by
Congress and state |egislatures which focus on treating releases, the
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Act encourages the identification and inmplenmentation of techniques
that mnimze the need to use and generate hazardous substances in
i ndustrial activity. The Act directs the focus of government prograns
away from end-of-the-pipe clean-up methods that deal with waste after
generation toward pollution prevention as the best met hod for
achi eving environmental goals. To help accomplish this objective, the
Act established an Office of Pollution Prevention within the
Department to work with the Department’s other environmental prograns,
to create incentives for pollution prevention, and to develop rules to
i mpl ement the Act. These rules, entitled the Pollution Prevention
Program Requirements (the Rules) , took effect March 1, 1993. They
are available from the Office of Pollution Prevention by calling
609/ 777-0518.

The Rules are designed to overcome the barriers to pollution
prevention that exist at industrial firms. Because many of these
barriers are institutional, the Rules' approach is to have firms work
t hrough a planning process to help them discover pollution prevention

opportunities at their facilities. Through this process, firm will
| ocate their hazardous substance use and see how hazardous substances
become pollution. They will also determ ne whether choosing pollution

prevention can save them money.

Better management of hazardous substances is one side of the

pollution prevention coin. The other is profitable investments for
busi ness. Total cost assessment is a managerial accounting tool which
is briefly explained in this guidance docunment. It directs attention
to the |l ess obvious |abor, storage, testing, monitoring and liability

costs which result from using and generating hazardous substances.
Total cost assessment assigns those costs to production processes and
products. Accurate cost assignment can denmonstrate the profitability
of pollution prevention investnments. Total cost assessnment is a
deci sion-maki ng tool that systematically isolates the conmponents of
over head, showi ng whet her these costs are reduci bl e t hrough
investments in pollution prevention. In short, total cost assessment
can show a facility how its inefficient use of hazardous substances is
l'i ke nmoney down the drain.

Twel ve Steps to a Successful Pollution Prevention Program

In this report, we have identified twelve steps that can help
your firm identify and achieve pollution prevention opportunities.
These steps can be wused by almst any firm producing or using

hazardous substances. Firms with an effective pollution prevention
program already in place may be famliar with several of these steps.
Compani es wi t hout such a program are likely to find many opportunities

as they build this systeminto their operations.
The twel ve steps presented in this document are:

Under st and pollution prevention

Establish a pollution prevention policy.

Choose a | eader and establish a pollution prevention team

I dentify processes and sources.

Group simlar processes and sources.

I nventory use and nonproduct output (Part | of a Plan).
Target production processes and sources for further analysis.

Find and analyze pollution prevention options (Part Il of a
Pl an).

9. Devel op numerical goals.

10. Sunmarize your planned actions.
11. Track and report your progress.
12. Update your planning docunents.

co~NOoO O, WDN PR

This document approaches each step assuming that facilities are
starting their pollution prevention program from scratch. Your firm
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may have already initiated a program and may be on the way to
achieving significant amounts of pollution prevention. In that case,
there is no need to “ re-invent the wheel” by repeating all of these
st eps. If your firm has an effective pollution prevention planning
program you will find that you are likely to have fulfilled most of
the requirements of the NJ Pollution Prevention Act. You will
however, have to summarize your plans and goals and report your
progress toward them

The twelve steps are presented as independent activities to be
performed sequentially. Realistically, your firm may be involved with
several activities at once, or may return to earlier steps based on
informati on uncovered in |ater ones. Pol lution prevention is an
iterative and ongoing process, so use this docunment as a guide to
weave pollution prevention into your busi ness’s managenent and
envi ronment al strategies.

Pl anni ng Under the New Jersey Pollution Prevention Act

Because every facility is di fferent, the sane pol I ution
prevention opportunities will not apply universally. Even for firnms
subject to the Rules, there is no set type or level of prevention that
must be achieved. The Act requires facilities to develop Pollution
Prevention Plans to show that there are business opportunities in
pol lution prevention, but it does not mandate that facilities

i mpl ement any of them Wth the exception of Plan Summaries and Pl an
Progress Reports, which nust be submtted to the state in a specified
format, your firm can meet the planning requirements using the methods
and management approaches that best fit the culture of your firm

Pl ans, and Plan Summaries, must be completely revised by July 1
of the fifth year after initial preparation or subm ssion and by July
1 of each fifth year thereafter. As explained in later chapters,
reports describing each facility’'s progress in achieving pollution
prevention nust be submtted annually by July 1 after the initial
subm ssion of the Pollution Prevention Pl an.

This guidance document is designed to unite the benefits of
pol lution prevention with the requirements of the New Jersey Pollution
Prevention Act and the Rules. It should help any facility to find

pol lution prevention opportunities, and includes specific information
and gui dance for those preparing a Pollution Prevention Plan to conply
with the New Jersey | aw.

Covered Facilities and Chem cal s

Facilities that are required to file at |east one Form R under
the federal Emergency Planning and Conmmunity Right-to-Know Act (EPCRA)
statutes must conplete a Pollution Prevention Plan in New Jersey.
There are two groups of facilities, differentiated by Standard
I ndustrial Classification (SIC) codes, which begin reporting on their
pol lution prevention planning at different times.*

e Covered facilities in the following five Standard | ndustri al
Classification (SIC) codes should have prepared a Plan and
subm tted a Plan Summary by July 1, 1994: 26 (paper products),

28 (chem cal and allied products), 30 (rubber and
m scel |l aneous pl astics), 33 (primry met al s), and 34
(fabricated metals). The first Progress Report was due on
July 1, 1995. The next five-year Pollution Prevention PIan
must be prepared and the Plan Summary submitted by July 1,
1999.

 Covered facilities having manufacturing SIC codes 20 - 39
other than the five listed above should have prepared their
Pl an and submitted their Plan Summary by July 1, 1996. The
first Progress Report for this group of facilities was due on
July 1, 1997. The next five-year Pollution Prevention PIan



must be prepared and the Plan Summary submitted by July 1,

2000.
e Under the |latest federal TRI rules (40 CFR Part 372, May 1,
1997), facilities in the following additional SIC codes are

subject to the TRl reporting requirements, and thus to the New
Jersey Pollution Prevention Planning Rules:

1.SIC codes10 (metal mning) and 12 (coal mning), except
for facilities in the followi ng industry codes: 1011 (iron ore
m ning), 1081 (metal mning services), 1094 (uraniumradi um
vanadi um ore mning), and 1241 (coal mning services). Any
facility having SIC codes 10 or 12 nust refer to 40 CFR 372.28
for applicable exenptions.

2. SIC codes for electric wutilities, 4911,
4931 or 4939 (each limted to facilities that combust coal

and/ or oi l for the pur pose of generating power for
di stribution in conmerce). These codes refer specifically to
electric services (4911), electric and other services combi ned
(4931) and conbination wutilities, not otherwise classified
(4939).

3. SIC code for commercial hazardous waste
treatment, 4953 (limted to facilities regulated under the
hazar dous wast e management st andar ds of t he Resource
Conservation and Recovery Act, Subtitle C, 42 U.S.C. section
6921 et seq.).

4. SIC codes 5169 (chem cal and allied

products- whol esal e), 5171 (petroleum bulk termnals and
pl ants (al so known as stations) - whol esale) and 7389 (sol vent
recovery services -limted to facilities primarily engaged in

sol vent recovery services on a contract or fee basis).

Any facility having these codes nust refer to
40 CFR 372.22 (b) for applicable criteria. Covered facilities
having these codes nust prepare their Pollution Prevention
Plan with 1999 as base year and submt their Plan Summary by
July 1, 2000. The first Progress Report for these groups of
facilities is due July 1, 2001.

The chem cals that must be considered in pollution prevention
pl anning are those listed under SARA 313 for Toxic Release Inventory
(TRI') reporting under EPCRA. This list can be found in [Appendix A].
Any TRl chem cal used, processed, or manufactured in quantities
greater than given thresholds (10,000 pounds for all but those given
for persistent bioaccunul ative toxics, PBTs, in Appendix A) is subject
to pollution prevention planning and reporting. EPCRA s 25,000-pound
manuf acturing threshold for Form R reporting does not apply to
pol lution prevention planning. However, if your firm does not use any
chem cals in quantities that require the facility to file a Form R,
then you are not required to do pollution prevention planning.

Exceptions

There are a few situations that will remove pollution prevention
pl anning requirements from your firm Chemi cals that are wused or
manufactured in quantities below annual thresholds do not need to be
considered in a Pollution Prevention Plan. Facilities with fewer than
the equivalent of 10 full time employees are not required to do
pol lution prevention planning because they do not have to report under
the TRI.

Finally, the parts of a facility that are dedicated to research
and devel opment, as well as pilot plant operations, are exenpt from
pol lution prevention planning and reporting requirements.



The Parts of a Pl an

The Act requires that covered facilities prepare three documents.
The first is a Pollution Prevention Plan which is kept on site. The
specific contents of these Plans are explained by this document in
Step 6 (Part 1: Inventory Your Sources of Process Losses) and Step 8
(Part I Find and Analyze Your Pollution Prevention Options).
Second, a covered facility must prepare a Plan Summary and submt it
to the Department. Finally, facilities must submt Progress Reports

annually on a form that integrates pollution prevention information
with the Release and Pollution Prevention Reports (formerly known as
the DEQ- 114) under the New Jersey Community Right to Know Act.

Obt ai ning I nformati on and Assi stance
This docunment contains an index which should help you find

answers to specific questions. Actions that are required by the
Pol | ution Preventi on Program Requirements will be specifically
identified as such and highlighted in “ Rule Boxes.” Severa
appendi ces have been included, which provide extra detail on a number

of topics.

There are many places to turn for help with your Pollution
Prevention Plan beyond this document. Appendi x C contains a list of
these sources. You can also get assistance by contacting the Office
of Pollution Prevention (609/777-0518) within the Department or the
state’s non-regul atory technical assistance program NJTAP, |ocated at
the New Jersey Institute of Technol ogy (201/596-5864).

Shoul d you encounter a situation where state regul ations prevent
you from inmplementing a pollution prevention option, please contact
the Office of Pollution Prevention. Wher ever possible, this office
will work to overcome such barriers.

CASE STUDY: Introducing a Fictitious
Conpany

To better illustrate the planning process, this document will
follow a fictitious company as it develops a Pollution Prevention Plan
and Program

Top Shelf Wallcoverings started its original operation in 1970

with ten wall paper production lines and 51 enployees. Soon after
operation began, it became obvious that the facility had excess
production capacity. As time went by, however, Top Shelf increased
its market share and eventually, in the late 1980's, decided to add
four new production lines. The project was completed in 1989 and has
proven successful in spite of a difficult economy because the new
machi nes are more efficient than the old ones, making them cheaper to
run. As a result of its expansion, Top Shelf hired seven additional
workers in spite of a statewi de |ay-off trend. At present, there are

58 people enmployed at Top Shel f. The facility can make many different
ki nds of wallpaper, and can make nost of them on each of their
production |ines. Two of the new |ines, however, are dedicated to
| at ex- based wal | paper production

John Stevens is the owner and president of Top Shelf. Hi s
management team includes a Vice President, a Plant Manager, a Sales
Manager, and an Environmental Coordinator. The hazardous substances
that the firm uses include methyl ethyl ketone, acetone, methyl
i sobutyl ketone, toluene, and nitropropane. The firm uses each of
these substances in excess of 10,000 pounds and files a Form R for
their rel eases every year. Therefore, the facility is covered by the

Rul es and must prepare a Pollution Prevention Plan that covers every
process that involves one of those substances.



STEP 1
Under st and Pol l uti on Preventi on

Major gainsin pollution prevention depend on a clear understanding of what pollution preventionis. To get
the most out of a pollution prevention program, your company’s leaders need to have afirm grasp of what is
and isn’t pollution prevention. Then, they should concentrate on making it their first priority in
environmental management.

Success in pollution prevention depends on understanding what defines this policy and on
incorporating practices that promote it into corporate management. A precise definition is
necessary because widely different systems have been called pollution prevention and because
many different concepts have been given similar names, such as “waste minimization.” Programs
based on a faulty or fuzzy definition are likely to fall back on traditional, costly, end-of-the-pipe
pollution control methods and mistakenly call them pollution prevention.

Pollution prevention is reducing or elimnating the need for
hazardous substances per wunit of product, or reducing or elimnating
the generation of hazardous substances where they are generated within
a process. This means m nim zing the use and generation of hazardous
substances within production processes so they never have the chance
to be released into the workplace or environment.

The | egal definition of pollution prevention in the Rule refines
this basic definition. It assigns boundaries for what methods can and
cannot be considered pollution prevention. Wth a few exceptions (see
What |s Not Pollution Prevention, below), the activities a facility
undertakes to reduce nonproduct output are pollution prevention under
the Rule. Typically, these activities fall into one of five
categories: substituting hazardous substances with non-hazardous or
| ess hazardous ones; product redesign; production process efficiency

i mprovements; i n-process recycling; and i mproved operation or
mai nt enance. Material substitution and product redesign can elimnate
a hazardous substance from a process. Process changes, in-process

recycling, and improved mai ntenance can substantially reduce the need
for hazardous chem cals, though they seldom result in the conmplete
elim nation of a nonproduct output stream

These changes will reduce or elimnate the risks that hazardous
substances pose to enployees, consumers, the environment and human
heal t h. When hazardous substances are avoided through prevention, the
costs and risks associated with disposal and treatment may never
arise. These features make pollution prevention economcally and
environmentally superior to pollution treatment and di sposal.

What |Is Not Pollution Prevention
Under st andi ng what pollution prevention is not can clarify what

it is. First, any kind of pollution treatment is not pollution
prevention. Second, because pollution prevention operates at the
production process level, recycling that takes place outside of a
process is not pollution prevention. Thi rd, because pollution
prevention reflects inmprovements in an operation rather than changes
in market <conditions, if a waste becomes a marketable co-product
t hrough shifting market conditions, its reduction is not pollution
prevention. Finally, the Rule explicitly states that pollution
prevention never i ncreases or transfers risk between workers,

consumers, and the environnment.

Specific activities that do not qualify as prevention include

i ncreased treat ment, out - of - process recycling, and di sposal .
Someti mes these are the only options available, but while they may be
appropriate, they can never be pollution prevention. This difference

provi des a key to distinguishing pollution prevention from other forns
of hazardous substance managenent: a reduction in the amount of a
hazar dous subst ance gener at ed is usual l'y consi dered pol |l ution
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prevention; dealing with these same materials once they exist, no
matter how effectively, is not.

| n- Process Versus Out-of-Process Recycling

It is important for your firm to understand the difference
bet ween in-process and out-of-process recycling because these two
envi ronment al management techni ques exist at the boundary between what
is pollution prevention and what is not.

I n-process recycling is pollution prevention. It occurs when a
hazardous substance that would otherwi se be generated as nonproduct
output is returned to a production process using dedicated, fixed, and

physically integrated equipnment so that nonproduct out put and
mul timedia releases are reduced. Accurmul ation of material prior to
any in-process recycling activity must occur on the same production
schedul e as the product. These types of recycling systens are nore

“

typical for
recycling in “ batch” or
recycling.

conti nuous” processes. Nevert hel ess, some forms of
“ campaign” operations are also in-process

Consider a batch production process which uses cyclohexane as

solvent and yields an easily separable product. After the product is
separated, the cyclohexane is transferred by hard pipes to a storage
t ank. After four batches, all the cyclohexane in the tank 1is
transferred via hard piping to a still and is recovered by
distillation. The recovered cyclohexane is then piped to another
storage tank, from which it is piped back to the original reactor as
needed. This activity would meet the definition of in-process

recycling.

Certain activities and equi pment cannot be part of an in-process

recycling system Contai ners, such as 55 gallon drums, that are
directly handled by workers, cannot be used. Pi pe connectors and
fittings cannot rely solely on friction or other non-mechanical means.
Al'l connections must be fixed (i.e., soldered, bolted, or positively

connected in another way).

Out - of - process recycling is not pollution prevention. It
includes both on-site and off-site activities where nonproduct output
is transferred, stored, and recovered for use in processes that are

not directly connected with fixed equipment that is physically
integrated with the recovery system and the process where the
nonproduct output was generated. An example of an off-site activity
is sending a chlorinated solvent wused in degreasing to an outside
vendor who reclainms the material. In that case, the facility’'s need
for the solvent remains undi m ni shed. Li kewi se, regenerating sulfuric
acid off-site and returning it to the facility is out-of-process

recycling, because the facility's sulfuric acid needs remain the sane.
Such recycling is valuable, but it is not pollution prevention.

On-site out-of-process recycling activities include any on-site
recycling or reclamtion activities that do not meet the definition of
i n-process recycling. An exanmple is a central distillation process
where different solvents are transferred in drums, stored prior to
reclamati on, and are used in other processes after reclamation.

Out - of - process recycling is an excellent environmental managenment

techni que that has many, but not all, of the benefits of pollution
prevention. The Department recognizes the importance of out-of-
process recycling in meeting the environmental and econom ¢ goals of
i ndustrial facilities. Thi s guidance document, however, is designed
to help companies find pollution prevention techniques before they
settle on out-of-process recycling systens. After the opportunities

for pollution prevention have been fully investigated and i mpl emented
where feasible, out-of-process recycling is the best environmental
option.
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If, during any part of the planning process, you have any
guestion about whether a new or existing system is in-process
recycling, you can contact the Office of Pollution Prevention.

Different Types of Output

There are generally two types of material that |eave a process:
product and nonproduct output. Product is the desired result of a
process, to be directly packaged, if necessary, and sold. Processes
may have more than one product. Sometimes, this definition is expanded
with two other terms to accurately descri be what happens at a facility
or in the marketplace. Intermediate product describes the case of a
desired result at the end of a process that requires further work
before it can be sold. Co-product describes output from a process that
is sold only part of the time and that is nonproduct output during the
rest of the time.

Nonproduct output enconpasses the rest of what |eaves a process.
Reduction in nonproduct output per unit of product provides a
consi stent year to year measure of progress in pollution prevention.
It is a useful measure because it tracks hazardous substances at their
source, t hat is, before out-of-process recycling, st orage, and
treatment. It also includes fugitive releases.

Reducing the amount of nonproduct output that a production
process generates per unit of product is one way of measuring progress
in pollution prevention. It is a useful measure because it is always
determ ned before out-of-process recycling, storage, and treatment and
because it includes fugitive rel eases. Note that a chem cal which is
the desired result of a process is still nonproduct output if it
| eaves the process in any way other than in a product stream such as
in a fugitive release or as a small amount of product lost in a waste
stream

“

The definition of nonproduct output hinges on what product”
means. Product is the desired result of a process, to be directly
packaged, if necessary, and sold. Processes may have nmore than one
product . Someti mes the definition of product is not sufficient to
descri be what happens at a facility or in the marketplace. The Rul e
defines two other terms to cover these situations. First, the term
i ntermedi ate product describes the case of a desired result at the end
of a process that requires further work before it can be sold. The
second term is co-product, which describes output from a process that
is sold only part of the time and which is nonproduct output the rest
of the time. A firm can reduce the anount of nonproduct output it
generates by finding a market for it and selling it as a co-product
but, by definition, this is not considered pollution prevention

Envi ronment al Management Hi erarchy

The final element of understanding pollution prevention is to see
how it fits together with other environmental management techniques
These techniques form a nationally recognized hierarchy for contending
with hazardous substances, which categorizes environmental managenment
options as follows (in descending order of importance):

The Environmental Management Hi erarchy

Pol lution Prevention
Qut - of - Process Recycling
Ef ficient Treatment
Saf e Di sposa

Therefore, when a manager considers how to cope with nonproduct
out put, pollution prevention should be the first option on his or her
[ist. Out - of - process recycling is next best and should be considered
when viable pollution prevention options run out. Once these
possi bilities are exhausted, safe and efficient treatment or disposal
remai n as acceptabl e options.
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The goal of this pollution prevention program is to mke
pollution prevention the environmental protection system which
facilities consider first. The Rule does this by directing industri al
efforts to the very top of the environmental management hierarchy.
Busi nesses can do this too, by emphasizing pollution prevention in
their corporate decisions and policies. By doing so, conpanies can
expect improvements throughout their operations, acconpanied by good
news on the bottom |line.

New Jersey’s pollution prevention program also makes it a goal
for the Departnment to look to pollution prevention first in
formulating its rules, policies and individual permt decisions. |If
busi nesses and the Department jointly begin to focus their efforts on
the top of the hierarchy, pollution prevention can pave the way for
establishing a smarter, more efficient and cooperative program for
envi ronment al regul ation

CASE STUDY: Top Shelf’s President Has a
Look at Pollution Prevention

John Stevens, President of Top Shelf MWallcoverings, had been
hearing a | ot about the possible econom c benefits of something called
pollution prevention at the trade association meetings that he
regul arly attended and decided to find out more about the subject. One
of the speakers recomended several different references that he could
easily obtain. He found out that this was probably not just a passing
fad, but m ght be a hel pful approach for his business. He tal ked the
i ssue over with his management team at their weekly luncheon meeting,
and they decided to explore the approach. While Top Shelf management
al ways prided itself on its quality manufacturing process, the conpany
was using several tons of materials on various government hazardous
chem cal / pol | ut ant lists, and meeting ever nor e stringent
environmental requirements was getting very expensive. In fact, it had
been some time since anyone reviewed carefully how these hazardous
chem cals were being used at the plant and how waste containing them
was being generated. Maybe, they thought, a modest effort at review ng
their use and process |losses of these materials would be worthwhile.
So they decided to commt the conpany to one round of pollution
prevention planning.
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STEP 2
Establish a Pollution Prevention Policy

This Step deals with corporate pollution prevention policies. The
experience of many firms has proven that a witten and formally adopted
policy is a key to successfully accomplishing prevention goals. While
there are no specific requirements for a witten policy statement in
the Rules, the owner or operator of a facility must certify that it is
the policy of the facility to achieve the goals established in the

Pol lution Prevention Pl an.

An effective pollution prevention effort needs to have top-Ilevel
corporate conmm t ment. A sinple and effective way of denonstrating
comm tment is by adopting a pollution prevention policy. Policies wil
differ from company to conpany. Some firms may have existing policies
such as total quality management that pollution prevention should be
coordinated with. Nevertheless, there are a number of features that
bel ong in every firms policy. They should be gathered together in a
pol lution prevention policy statement.

Contents of a Pollution Prevention Policy Statement

There is a lot to consider when planning the form and content of
a pollution prevention policy. Usual Iy, the best policies are sinmple
and straight-forward, but there are several itenms that should be
included. They are:

A focused definition of pollution prevention and enphasis on
it as the firms primary environmental management option (see
Step 1)

Cl ear evidence of high level of corporate commtment (see
Step 3)

A statenment of the objectives of the policy

A plan to go beyond conpliance

A commitment to progress

Accountability for progress (see Step 3)

A demonstration of appropriate |eadership (see Step 3)
Empl oyee i nvolvement and incentives (see Step 3)

Some additional features to consider include:

Reasons for the policy;

Coordi nation with energy conservati on, water conservation,
total quality management efforts, and initiatives to reduce
the generation of non-hazardous waste (see Appendix D); and

A description of how progress will be reported (Step 11).

Pol lution prevention policies are nost effective when they are
formally considered and developed to mesh with the firms overall

management style. Notice and review of the policy should follow the
same procedures used to dissem nate other corporate policies. For
exanmpl e, some businesses use an enployee handbook to keep their
wor kers up to date. Ot hers wuse conpany newsletters, while still
others circulate copies of policy statements at staff meetings. The

i mportant point is that everyone at the facility should know that the
firmhas a strong comm tment to pollution prevention

Policy statements denonstrate to enployees and the public that
the firm is serious and plans to take action to reduce hazardous
substance use, nonproduct output generation, and hazardous substance
rel ease. Effective policies clearly identify pollution prevention as
the conmpany’'s preferred approach to environmental management, to be
fully explored before recycling, treatment, storage, or disposal are
consi der ed.
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The policy should explain the company’'s prevention efforts in
terms of continuous improvement in production processes rather than a
one-time review of the facility. Your firm m ght also want to consider
including a commtment to cut non-hazardous substances as well as
hazardous ones in your policy. Per haps the policy will relate pollu-
tion prevention efforts to other programs such as quality management,
wat er conservation, or energy conservation. Such initiatives have a
direct relationship to pollution prevention, often involving the same
type of process inspection, organization, and commtment to ongoing

progress. Appendix D briefly discusses these concepts. Al t hough
pol lution prevention should be coordi nated with other progranms, do not
| ose sight of the primary inportance of reducing the wuse and

generati on of hazardous substances.

CASE STUDY: Top Shelf Wites a Pollution
Prevention Policy Statenment

John Stevens decided to start things rolling by making pollution
prevention company policy. He asked the Plant Manager, Sarah French
to help him draft a pollution prevention policy that would suppl ement
their existing corporate policy.

Toget her, they decided that Top Shelf had a good environnmenta
record, but had never formalized it into a program After several
drafts, they settled on the following as a statement of their
pol lution prevention policy:

“ Top Shelf Wallpaper, Incorporated, is commtted to a policy of
protecting the environment. Qur management and enployees are
dedi cated to and responsible for carrying out this policy. Pol I ution

prevention is a way for this conmpany to take our commtment to the
envi ronment beyond permt compliance, by adopting techniques within
our production processes that reduce the conpany’'s need to use and
generate hazardous substances. Therefore, we will work together to
i mpl ement pol I ution preventi on wherever possi bl e. We  will
systematically and regularly | ook for pollution prevention in existing
processes and through new process design, new mai ntenance procedures,

and product research. These measures will provide a safer environment
for both our workers and our conmmunity by reducing hazardous
substances in the workplace, in the air, in the water, and on the
[ and.”

Antici pating Obstacles to Your Pollution Prevention Policy
Pol lution prevention often involves fundanmental changes in the

way parts of your firm operates. Usual ly, these changes have
surprising benefits t hat i nclude cost reduction and product
i mprovement . Nevert hel ess, you may encounter internal resistance
during your program s starting phases, beginning when you circulate a
new pollution prevention policy. Good planning and creative thinking

can overcome such resistance.
Typically, skeptics are concerned that:

New operating procedures may reduce the rate of production—It
is unusual for a pollution prevention change to significantly
| ower the production rate. If this does occur, it may be
related to start-up and the production rate may increase as
famliarity is gained with the new operating procedures.
Finally, reduced operating costs achieved through pollution
prevention often overcome |osses from a slightly slowed rate
of production.

Changes in the product may change customer acceptance—It is
often possi bl e, with good research and devel opnent, to
refornmulate a product without significantly changing its
characteristics. Wor ki ng wi t h customers during t he
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devel opment process is one approach to gaining final
acceptance. Showi ng customers how the new product is
manufactured in a more environmentally safe manner is often a
selling point. Sometimes, an environmentally safer product is
requested by consumers.

There are no process alternatives— There are many resources
for finding alternatives. Publications are available that
present ideas that are specific to certain industries. I f you
are not sure where to |ook, the New Jersey Technical
Assi stance Program would be a good first stop in hunting for
alternatives that can work at your facility.

Changes will alter our compliance status—If ‘there is a
guestion as to how a pollution prevention change will affect
an existing permt or how it wll impact conpliance with
another law (such as the federal Clean Air Act), call the

Department's Office of Pollution Prevention (609/777-0518) for
clarification.

You may encounter problems |ike these as you develop your
Pol lution Prevention Plan, but they can be overcome with careful
pl anni ng, analysis, and creative thinking.
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STEP 3
Leadership and Staffing

This Step describes the staffing and | eadership of your pollution
preventi on program The way a pollution prevention programis
structured and staffed has a large inpact on its success. There are no
mandat ed staffing elements in the Rul es.

While an appropriate pollution prevention definition and policy are needed to focus your program,
it is people, more than words, that bring about high levels of achievement. There are five elements
of the people component:

Top management | eadership;

Seni or management oversight, including process managers;

I ncentives and invol venment of enployees, especially operators;

Pl anning by a multi-disciplinary team and

Accountability for the different parts of the program

Top Managenment Leadership

The 1 evel of commtment of the President, Chi ef Operating
Officer, and/or Chief Executive Officer can make or break a pollution
prevention program | deally, the program will be initiated from the
very top or at |east have strong support at that I|evel. As a first

step, the company policy should be issued by or strongly endorsed by
management to denonstrate its commtment to pollution prevention.
Ongoi ng support will be needed throughout to reinforce the initiative
of those inmplementing the program

Seni or Management Oversight of the Program

After your company’s managenment has devel oped a policy (see Step
2), your program should have a clear |eader (or |eaders) who will

spear head the program For your program to be effective, it needs to
be |l ed by someone who has knowl edge of pollution prevention principles
and environnment al management , coupl ed with knowl edge and
responsibility for your facility’'s production processes.

Pol lution prevention planning should be a formally assigned part
of the leader’s job so that he or she can devote the time necessary to
develop an effective program In order to fulfill this new
responsibility, the |eader should have sufficient authority to put
together a pollution prevention team to gather needed information,
and to make decisions about what pollution prevention options to
i mpl ement .

Enmpl oyee 1 nvol vement

The | eader’s first task should be to involve employees from all
parts of the facility in the pollution prevention program Since they
are directly involved with production, process operators are often
especially valuable sources of ideas for reducing nonproduct out put

( NPO) . The met hod of encouraging empl oyee involvenment should conform
to the culture and managenent style of your firm Some firms may
integrate pollution prevention into “ total quality management” (TQM)

teams, others may use worker-management teams. I ncentives, such as
awards programs or bonuses, are also good ways to spur enployee
i nvol vement .
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CASE STUDY: A Team Leader Looks for
Vol unt eer s

The President of Top Shelf posted the newly devel oped policy
around the facility. Sarah, the Plant Manager, was assigned the task
of form ng a Pollution Prevention Team and setting up the program As
a follow-up to the posting of the written policy, she presented the

policy at a conmunications neeting. Communi cations meetings are a
common forum at Top Shelf for exchange between managers and producti on
wor kers. John, the President, expressed his enthusiasm for the

programin his introductory remarks at this meeting.

After describing the new program Sarah explained that she was

putting a team together to implement the program She hoped to
assenble a diverse group and asked for interested enployees to
volunteer to participate. After the meeting, she answered questions

and pointed out to several people that their participation could only
hel p their prospects for advancement at the company.

Your Pollution Prevention Planning Team

Efforts to encourage employee involvement should coincide with
the formation of a pollution prevention planning team The pollution

prevention team is a group of conpany personnel who will take charge
of the pollution prevention activities at your facility. A list of
their possible responsibilities appears in the box at right.

The size of the team you select will depend on the size of your
facility. A small facility may find that a “ tean’ of two people is
sufficient. Al'l firms should strive to have nore than one person on
the team in order to get a m x of insights and perspectives. A | arge
facility will benefit from a broad, more diverse group of people and

may also find it useful to create separate expert assessment teams to
deal with particular processes or sources of nonproduct output.

Your team should have representatives from every facet of your
facility’s operations. Team menmbers should include people famliar
with the company’s products and production processes, people famliar
with current environmental practices, people with technical expertise
in areas related to pollution prevention, people with an understanding

of environnment al regul ati ons, people involved in your conmpany’s
fi nances and marketing, and people with good interpersonal skills. At
a smaller facility, one person may represent several of these cate-
gori es.

Finally, your facility may benefit from using outside consultants
or experts froma different facility in your company who can offer new
and different viewpoints and ideas. However, pollution prevention
pl anning is most effective when managed in-house, since no one knows
the facility's processes better than those who work with them every
day.

CASE STUDY: The Team Assenbl ed

Empl oyees at Top Shelf read the posted menos stating the
Pol lution Prevention Policy and asking for Pollution Prevention Team
member s. They di scussed the Plant Manager’s presentation, and severa
interested employees volunteered. The President also asked several
ot her managers to join the Plant Manager on the team The assembl ed
team i ncluded the follow ng:

1. Plant Manager (Sarah French) - As |eader of the pollution
prevention program the Plant Manager heads up the pollution
prevention team She has been with the company for close to
twenty years. It was decided that she would |lead the team
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because pollution prevention is closely tied to production
processes. She will, however, have to work closely with the
Envi ronment al Manager.

2. Environmental Manager (Thomas Brown) - Since he is responsible
for ensuring that the firmis in conpliance with environnmental
regul ati ons, the Environmental Manager is very famliar with
rel ease, permt, discharge, Right-to-Know, hazardous waste
management and ot her data. He is the team menber who is nost
famliar with the Rul es.

3. Supervisor of Mintenance and Facilities (Travis Fox) - This
member of the team has worked his way up through the ranks of
the company over the years. His insight on the facility will
be a valuable tool for information on the facility's current
processes.

4. Sales Manager (Emly Cruz) - This member is responsible for
more than just sales, she is the facility’'s “ finance whiz.”
She has a great deal of information on current costs and has
raw materi al purchase and product sales records at her
fingertips.

5. Production Wrkers - (Jerry Davis and Samantha Sweeny) Two
production workers joined the team These members can provide
accurate descriptions of current production practices as wel
as suggest ideas on new approaches to inmplenment the Pollution

Prevention Pl an. They are the ones who fill out batch sheets
on the factory floor. They will be nost able to gauge the
Pollution Prevention Plan’s conmpatibility with current work
practices and supply feedback on front line effects of the
changes.

Producti on Managenment Accountability

It is unlikely that your firm s pollution prevention program wil
succeed without the means to measure progress and to make your
producti on managers accountable for the pollution prevention effort in

their area. They are the ones that will be responsible on a day-to-
day basis for inmplementing pollution prevention initiatives and for
identifying additional initiatives on a continuing basis. Wth this
increased responsibility, there should be rewards for pollution
prevention accomplishments— most of which will inprove the company’s

profitability.

Pol lution prevention works because creative thinkers can find
opportunities to protect the environment and save nmoney at al nost
every facility. People are what provide the driving force that
uncovers opportunities at your facility. Assembling a group of
creative people with diverse backgrounds and know edge is half the
battle in doing pollution prevention.

STEP 4
| dentify Your Processes and Sources

In this step, your pollution prevention team will |ocate where haz-
ardous substances are used or generated throughout the facility. Thi s
will lead your teamto the production processes and sources that belong
in your Plan. Once the relevant processes and sources are found, the
team will need to identify and describe them wusually by devel oping a
process flow diagram so they can be easily understood in |ater steps
in the pollution prevention planning process.
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Effective pollution prevention, I|ike pollution control, depends
on how fam liar planners and designers are with the systemin which it
wi Il operate. Facilities that release hazardous substances usually
have pollution control equipment which treats the nonproduct output
from the production process. When production processes were installed
or treatment equipment was added, a designer decided how hazardous
substances would |eave the production process and built a system to

collect those substances and treat them An effective pollution
control system requires accurate data on the types and amounts of
hazardous substances it will be treating.

Pollution prevention planning requires a simlar depth of
know edge about a facility's production processes?!, because pollution
prevention usually takes place at the process |evel. To establish
that know edge base, your team must identify the processes that use
and generate hazardous substances throughout the facility and the exit

poi nts, or sources, where nonproduct output | eaves.

VWhat |s a Production Process?

A production process is one or nmore activities that |ead to one
or more products (or intermediate products). Processes can either
create a product directly, create an intermediate product, or produce
a result that is necessary for production to continue. Processes may
produce co-products incidentally, but co-products alone do not define
processes. For the purposes of the Plan, your team should divide
production activities into the sinmplest activity-product conbinations
avai l abl e. Specifically, processes that lead to isolated intermediate
products should be thought of as separate from the processes that use
the i ntermedi ate product. I f your team does not divide its operations
into simple component processes, it risks hiding opportunities for
pol lution prevention inside the engineer’s “ black box.”

| denti fyi ng Production Processes

Usual ly, common sense will lead your team to the best process
identifications for pollution prevention planning. By starting with a
list of your products and working backwards from that l|ist, your team
will be able to trace processes from end to beginning. Doi ng this
wi || reveal t he product/activity combi nati ons t hat deli neate
production processes for pollution prevention planning purposes.
I nclude intermedi ate products in your team s list of products so they
can also be used to identify processes. I ntermedi ate products should
be easy to find since they are inputs (raw materials), that are nade
at the facility, rather than purchased and brought-on-site. | dentify
the activities that lead to intermediate products as separate

processes.

Process flow diagrams (PFD) are a valuable tool for identifying

and describing processes since they display input and out put
information in a visual format. Obtaining or creating such diagrams
now will simplify process identification and the PFD will prove useful

t hroughout the rest of the planning process.

Simpl e block diagrams of each process which show the flow from
production step to production step will serve your team well. Pi pi ng
and instrumentation diagrams (P& D) or schematic equipment diagrans
are useful, but if your team does not already have access to them
there is no need to create them now. The necessary components of a
process flow diagram are raw material inputs, products, and nonproduct
out put streanms connected by blocks that provide an explanation of the
steps that turn input into product and nonproduct output. At this
stage, quantities for these streams are not vital since they will be
determ ned later using materials accounting in Step 6. Pay speci al
attention to hazardous substance inputs since your team will be
tracking them through processes to the point where they are consumed
or exit as a conponent in a nonproduct output or product stream
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Each separate production process has its own identifier, a nane
or nunber which is used as a reference. As your team conpletes its
process identifications, it should assign identifiers and record them
together with a description of the process and a flow diagram The
teamwill add to this information as planning continues.

If there are processes whose flow diagrams, inputs, and products
are simlar to one another, they may be good candi dates for grouping,
the next Step. Grouping allows simlar processes to be collected to-
gether and considered a single process for the purposes of the Pl an,
thus stream ining data collection and recording. Processes that have
been grouped together have their own separate identifier in the Pl an.
Therefore, if it appears that your team will be grouping production
processes | ater, it may make sense to wait before assigning
identifiers to processes that are likely to be grouped.

If you are required to prepare a Plan under the Rules, your team

must identify every process that uses or generates a hazardous
substance that the facility uses or produces above the thresholds
defined in the Rules (see Covered Facilities and Chemicals, in the
I nt roduction). Processes that do not wuse or generate a covered
hazardous substance may be included in the Plan, but this is not
requi red by the Rul es. I dentifications made in this Step will be used
t hroughout the Plan to wunderstand processes, to gather source

informati on, to group sources and processes into manageable sets, and
as a basis for learning the more detailed informtion needed to find
pol lution prevention opportunities.

VWhat is a Source?

In the vocabulary of pollution prevention, sources are points or
| ocations in a production process through which hazardous substances

exit. Whenever nonproduct output |eaves a process, it goes through a
source. This view is different from the conventional one of sources
as places where a permtted release |leaves a facility and enters the
envi ronment . Sources are where nonproduct output |eaves a production
process prior to treatnment. Pi pes or ducts from a process to a
treatment system are sources, as are |leaks which allow fugitive
em ssions. One | ocation may host different sources during the steps
t hat make up a process. For instance, a single vent m ght release one
substance during one step of a process and another substance during a
| ater step. Pol l ution prevention m ght operate in different ways for

each substance, so two sources would be identified even though they
occur at the same pl ace.

Pollution prevention my take place at both the source and

process | evel. A spray coating operation is a process which m ght be
ripe for pollution prevention in the form of a switch from an organic
solvent to a non-hazardous aqueous solvent. At the same time,
pl anners could consider the individual sources within the coating
process for pollution prevention as well. One such source m ght be a
spray booth, the location where coating takes place. If a different

spray nozzle arrangement could be devised to mnim ze overspray at
that | ocation, then that would be pollution prevention at the source
l evel . Source identification puts such possibilities on the table.

Fi ndi ng Sources of Nonproduct Output for
Pol l ution Prevention Pl anning

By creating process flow diagrams, your team has taken a step
toward finding sources, since flow diagrams show both product and
nonproduct output |eaving the process. Wher ever nonproduct output
| eaves a process, there is a source, so the team can consider each
nonproduct output stream and write down what is known about how it

| eaves the process. For instance, nonproduct output may be piped to a
| arge conbined treatment system or treated in a wet scrubber
dedicated to a particular process. It is likely that some nonproduct

out put escapes through valves and other fittings as fugitive rel eases.
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Your team can do a qualitative materials accounting check to
ensure that it has not overlooked a nonproduct out put stream
compl etely. Make a qualitative (rather than a more conplicated
guantitative) determ nation of whether the substances that are inputs
to a process show up in either product, pass through a source as

nonproduct output, or are consumed. When input substances are
consumed (i.e., chemcally altered) in a process, the team should
still be able to find evidence of the consumed input in either the
product or as a nonproduct output stream at a source. Doi ng this

provi des some assurance that you have found the needed conmponents for
a later materials accounting or mass bal ance.

CASE STUDY: Ildentifying Production
Processes at Top Shel f

While a small company, Top Shelf had 101 product Ilines, with
different pattern combinations that allowed them to expand to over
2000 different wall papers. They decided not to spend much time
anal yzing 13 of these product |ines, because they were | atex based and
only used a small amount of one hazardous substance. Two of the
facility’'s 14 printing machines are dedicated to making |atex based
wal | paper. Reduci ng hazardous substances was part of the reason the
company began using | atex.

The remaining 88 product Ilines all wused solvents that were
covered hazardous substances. Therefore, all of the production
processes that made these product |lines had to be addressed in the
Pl an.

To make these products, conbinations of five different organic
sol vents are used to prepare various inks. The inks are punmped into
the printing machines and applied to PVC sheets in attractive
patterns. The machines vary in age and, therefore, in design. The
ten ol dest are original to the facility and were built in 1970. Four
new machi nes were added in 1989. Two of the new machines are the ones
dedi cated to | atex wall paper production. The other twelve are used on
an “ as needed” basis to make any wall paper that requires an organic
sol vent. Products from any product |line can be made on any machine.
Short runs are made on newer machi nes because they are nore flexible
and can handl e several different product lines efficiently, while the
ol der machi nes need a longer run to be efficient.

Top Shelf's pollution prevention team realized that although al

the printing equipment was different, the steps in alnmst every
producti on process were the same, although the inputs and outputs
m ght change. They wrote a description of a typical process and drew
a simple process flow diagram (see Figure 4.1). Their description and
di agram identified several sources of nonproduct output, including:
open m xing drums, ink reservoirs and troughs, punps, the “ coppers”

whi ch apply ink to PVC sheets, and “ doctor blades” which wipe excess
ink from the coppers after they have been di pped in an ink trough.

Finally, the team realized that the facility did produce one

i ntermedi ate product, a cotton gauze backed PVC wal | paper sheet. Thi s
sheet was made through a separate process which glued cotton gauze to
regul ar PVC sheets before sending them on to be printed as usual. The

glue was 60% M BK, so it had to be identified and described in the
Pl an.

Facility WAl kt hrough

The information, which the team gathers from process flow
di agrams and their own know edge of the facility, may present a clear
picture of the facility's overall hazardous substance involvement, but
it may not. Informati on on sources can be especially difficult to
collect on paper since fugitive sources of nonproduct output are
i nherently unrecorded. Often, the best way to truly wunderstand
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process information is to walk through the facility and follow each

process from one end to the other. This also gives people on the
pol lution prevention team who do not routinely visit the production
processes a chance to get a feel for what is involved at each one. | f

several simlar processes are run using the same machinery, then a
wal kt hrough that follows one of them from beginning to end may stand

in for the others, as they will probably be grouped in Step 5.

A facility walkthrough 1is nost effective when it follows
operations from the point where hazardous substances first enter the
facility through to where products and nonproduct out puts are

generated and then moved off site. This may mean observing operations
at several different times to get a complete picture.

Bef ore a wal kt hrough, the team shoul d:

Devel op a list of information that it would |like to have.
Determ ne the best times to visit all phases of the operation
Prepare to talk to individual workers throughout the facility.

Pl an for whatever safety measures may be necessary on the
pl ant floor.

During a wal kthrough, the team visits as much of the facility as
it can, asking questions of the people who work with the production
processes every day, taking note of where one step of an operation
stops and another begins, and getting a feel for the facility’'s
processes. A wal kt hrough is especially valuable for wunderstanding
informati on, which is confusing on paper, correcting flow diagrans,
and di scovering unknown sources.

Areas where nonproduct output |eaves the process in an unusua
way, such as | eaks or open solvent vessels, should be carefully noted.
These sources are of the type that are not planned for and therefore
do not show up on process flow diagranms. They should be added to the
rel evant diagrams when the wal kt hrough is conplete.

CASE STUDY: Top Shelf Conducts A
WAl kt hr ough

The team menbers decided to conduct a wal kt hrough to check the

process and source identifications they had mde. They had al
reviewed the process flow diagrams and many of them assumed that all
the sources were identified. However, Jerry and Samantha, who worked

with the machinery every day knew of some sources, which were not
indicated in the diagram They wanted to show the rest of the team
t hese additional sources and to | ook for others as well.

The team planned their wal kt hrough to take place over three days
because in that time period, they could see every activity at the
facility, including receiving new raw materials and shipping product.
They also prepared questions for the people on the shop floor. Emly,
who worked in the sales office, got a refresher on safety procedures,
whi ch everyone attended.

The team |ed by Jerry and Samant ha, found several sources which
were not recorded as outputs in the flow diagram including:

There was al most al ways ink remaining in troughs and
reservoirs at the end.

Evaporated solvents were concentrated around ink troughs and
m xi ng drums. The nonproduct output from these sources was
vented to an afterburner.

Appreci abl e amounts of acetone and MEK were used to clean the
printing machi nes between runs.

After a run, ink that was not used as an input, was usually
sent back to storage. Upon investigating the store room the
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team found several containers of |eftover ink, which were
dried up fromsitting too |ong.

The last two activities, cleaning and storage, did not seem to

fit logically as a step within the process, although they were
significant sources of nonproduct output. At that time, the team
decided to identify cleaning the machinery as a separate production
process and to deal with storage |ater. The team made process flow

di agrams for the processes they found and wupdated the existing
diagranms in |light of the source data they had found (see Figure 4.2).

At the end of the wal kt hrough, the team discussed how to analyze
the afterburner being used to treat some of the hazardous nonproduct
out put. They decided to analyze its operations separately.?

Unusual Activities

At the end of the facility wal kthrough, your team nmenmbers should
understand the m x of products, inputs, outputs, and activities that
make up the processes at your facility. Nevert hel ess, your team may
have observed some unusual activities that do not fit neatly into
either the definition of production process or source. For exanpl e,
it may be necessary to use hazardous substances to periodically clean
some machinery. The machinery is part of a |larger process, but
cleaning it may not seem to be part of that process, even though
cleaning is occasionally necessary. Hazardous substances are used to
clean periodically, but doing so does not create any product. MWhat is
the best way to describe such a situation?

There are two ways to handle this. First, identify the cleaning
activity as a process by itself. Instead of a product, the process
creates a “ desired result,” <cleaned machinery. Second, the cl eaning
operation could be considered a source which is part of the process
machi nery that is cleaned. When | ooked at this way, cleaning the
machi nery is a periodic step in the overall process.

Each way of identifying such unusual activities will result in a
di fferent basis for measuring pollution prevention progress |ater. As
di scussed in the |Introduction, pollution prevention progress is
recorded through a ratio that measures how efficient processes are in
utilizing hazardous substances per unit of product (see Step 6), with
a goal of dimnishing the amount of hazardous substance used or
generated as nonproduct output for each unit of product made. | f
activities like cleaning, storage, material transfer, or nmaintenance
are identified as processes, then progress is measured for each time
the activity occurs. Measuring progress this way can hide the
advant age of reducing the number of times the activities occur. I f,
however, they are identified as sources within |larger processes, then
the use and nonproduct output resulting from activities |like cleaning
will be measured by the amount required to produce a unit of product
for the whole process, thus showi ng that reducing the need for such
activities is a worthwhile pollution prevention technique.

Not es:

1. See N. J. A. C 7:1K-1.5 for the | egal definition of
producti on process. In this docunent, producti on process is
someti mes shortened to “ process.”

2. This decision is consistent with the N.J. Pollution Prevention

Program requi rements, which require that treatment processes either be
excluded from Pollution Prevention Plans or be treated as separate
processes. See N.J.A.C. 7:1K-4.2(d).
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STEP 5
Gr oupi ng

Groupi ng makes pollution prevention planning easier by combining

several simlar processes or sources and treating them as a single
aggregate process or source throughout your Pollution Prevention Plan.

In the previous step, product/activity combinations were used to

identify and define “ production processes.” Then, sources within
those processes were found by locating the exit points for nonproduct
out put . While the numbers of processes and sources found may be
| arge, many of them may be very simlar. The same or simlar raw
mat erials may be used to produce several simlar products in separate
“ batch” producti on processes or in parallel continuous production
lines. These processes may also use the same or simlar equipment

For exanple, one mxing vessel <can be wused to produce severa
di fferent kinds of fragrances with only mnor differences in the m xes
of the same raw materials.

At the same time, nonproduct output may escape from simlar
equi pment within production processes, such as through many valves of

the same design. These situations indicate that there are production
processes and/or sources that can be gathered together to nake
pl anni ng easier. It makes sense to treat simlar processes and

sources as if they were a single process or source.

Combining sim |l ar processes or sources together into a composite

process or source is called grouping. Gr oupi ng focuses your attention
on whether your simlar operations are being run consistently. You may
find that techniques, which work well in one area are not being
foll owed elsewhere. It can also highlight other pollution prevention

opportunities for specific uses of hazardous substances. For exanple,
you may find that a hazardous substance is used only for cleaning in

bet ween batches of different products. |If simlar products could be
identified and run in sequence in a "group," you could reduce the
amount of times cleaning is required and reduce your use of that
subst ance. Fi nal |y, groupi ng reduces t he wor k1l oad surroundi ng

pol lution prevention because it shrinks the number of processes and
sources the team nust study by identifying “ grouped processes” or
“ grouped sources” t hat represent their conmponent processes or
sources in the Pollution Prevention Plan. Gr oupi ng does not elimnate
anything from consideration in the Plan, but it does organize what
must be considered in a more manageabl e way.

Grouping is not a required step in pollution prevention planning,
so your team should use it judiciously. Beware of inappropriate
grouping since badly grouped processes and sources will make |I|ater
wor k confusing rather than streamnined.

Groupi ng Processes

As your team worked through the previous step (ldentify Your
Processes and Sources), production processes were defined around a

product, intermedi ate product, or some other desired result. Product s
and desired results are the place to start |ooking for opportunities
to group as well, because processes that produce simlar results often
can be grouped successfully. If those processes also use simlar raw
materials, then successful grouping is even nore |likely. Ct her
simlarities, like the function of a specific chem cal (as a
“ reactant” or “ catalyst” ) or the use of simlar equipment, can

confirmthe decision to group processes together.

Be aware that inappropriate grouping may cause problems. When
grouping, the object is to collect several processes together which
are simlar enough in terms of their products, material use, and
process steps to be treated as a single process. Grouping sinmplifies
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process evaluation by mnim zing the number of times data needs to be
collected or recorded and by encouraging the discovery of pollution

prevention techniques that will work for all the components of the
grouped process. Logically grouped processes allow this; poorly
grouped processes create situations where the data collected for a
grouped process does not apply to some of its components. Keep in
m nd that once you have grouped processes together, they will remin

grouped throughout the Pl an.

As an exanple of grouping processes inappropriately, consider a
pai nt manufacturer that produces several colors of both oil-based and

| at ex- based paints. Using color as the only criterion for grouping
woul d be inappropriate. It could lead to “ yellow oil-based paint”
and “ yellow | atex-based paint” being in the same grouped process
Logically, the latex and oil products should be in separate groups
since they are manufactured using different types of chem cals. Col or
could be a criterion to further group the processes, within the |atex
and oil groups, to address any concerns with heavy metal content of
the pigments, which may vary by col or

Anot her exanple of i nappropriate grouping could involve a
chem cal manufacturer making organic polymers by adding different
functional groups to a base polymer. It would be inappropriate to
include a product whose active ingredient was added through an
al kylation step with one that is added through sulfonation. The raw

materials in these reactions are sufficiently different that these
processes should be treated separately.

The Rules prohibit grouping production processes together with
treatment or control processes. Pollution treatment processes are
speci al because grouping them with production processes can blur the
line between treatment and prevention. This is the only restriction
on how your team can group. Let the rule of common sense prevail

CASE STUDY: Top Shelf Deals Wth 1056
Producti on Processes Through
G oupi ng

Top Shelf's team had conpleted three generic process flow
di agrams that descri bed wall paper making, gluing cotton gauze to PVC,
and cleaning process machinery. However, the diagrans were nore
depictions of the basic tasks or steps at the facility than they were
schematics of actual processes, which involved may details that were
not pictured. To continue its planning, the team knew it would need

nore detail than that. To fill in detail for the wallpaper making
process, the team could consider the way every product in their
catalog was made as a separate process, it could assume that the

di fferences between products were inconsequential to their manufacture
and consider only one simplified process, or it could ook for a |leve
of detail between these extremes. Grouping plays a big part in setting
that |evel of detail.

Sarah considered the options. The first option (considering each
product separately) mght apply to a facility that made a smaller
number of less simlar products, but at Top Shelf it would mean
anal yzi ng hundreds, if not thousands of processes, many of which woul d
be very simlar. The second option (identify the facility as only one
process) had some appeal since it mght mean |ess work, but upon

exam nation, this did not seem to be so. If all the product
manuf acturing techniques were aggregated into a single process, that
process would not only make different products, but would use

drastically different hazardous substances at different times to do
so. She believed that this would nmake analysis of the process
complicated and m ght hide opportunities for pollution prevention.
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That left her with the task of finding grouped processes for the
team to analyze. She enlisted the help of Travis, the maintenance

supervisor, in finding these groups, since he was very famliar with
the quirks of the facility's machinery and the problenms associated
with making several of their products. Initially, they thought of ink

col or, solvent type, design pattern, equipment (printing machines),
and brand of dye resin.

Travis felt strongly that the groups they ended up with should
differentiate between the two generations of printing machinery at the
facility. While the two sets worked very simlarly, the older one was

general ly | ess efficient, whi ch i ndi cat ed t hat there wer e
opportunities for pollution prevention in the older equipment (short
of replacing the machines altogether). Sarah agreed that their

groupi ng deci sion should differentiate between machi nes.

Sarah's main concern, however, was with the way the facility used
hazardous substances themselves. She wanted to do substance specific
anal ysis in her planning because she suspected that the facility could
optim ze some of its solvent mxtures to reduce use, nonproduct
out put, and costs. The facility wused five organic solvents to
solubilize dye resins. There were <close to four dozen separate
formul ation recipes for different dyes, but as Sarah and Travis
exam ned the different solvent m xtures, patterns emerged.

For instance, all of the mxtures of only methyl ethyl ketone
(MEK) and met hyl isobutyl ketone (M BK) had a ratio of between 3:1 and
5.1, MEK to M BK. Other m xtures also had only small variations in the
ratio of solvents. By assumng that slight wvariations in the
percent ages of solvents in simlar m xtures did not make a significant
difference in finding pollution prevention options for those m xtures,
they were able to break out three sol vent combi nati ons that
generalized the solvent wuse for fornulating dyes at the entire
facility. These three combinations accounted for all but two of the
dye formul ati ons. These two fornul ations, designated D23 and D37, were
so dissimlar that they had to be tracked separately. (See Table 5.1
for formulation m xtures.)

Wth the decision to group solvent m xtures as well as equipnment,
Sarah and Travis had conpleted their grouping decision, and they had
done so in a way that made sense at their facility. Their work yielded
ten grouped processes by dividing different subsets out of the overal
task of wall paper making. First, they’'d separated the ol der generation
of equipment from the newer, and then they'd separated different
sol vent conbi nations from one another (Figure 5.1). There were also
two non-papernmaki ng processes that were not grouped: gluing cotton
gauze to PVC and cl eaning process machinery. These processes, |ike D23
and D37, would be exam ned separately.

Sarah sent a meno to the other team menmbers explaining the
process definition and grouping decisions and asking for their
coments. Thomas | ooked over the mem and decided that the grouping
deci sion made sense and was consistent with the grouping criteria laid
out in the Rules.

Gr oupi ng Sources

~In some instances it may be practical to group sources. Sources,
as discussed in the previous Step, are the locations within processes

where nonproduct output exits. The advantage of source grouping is
simlar to that for process grouping; several sources may be grouped
t oget her and treated as a single source. As with processes, grouped

sources are treated as a single source.

The Rules set up pollution prevention tracking at the process

l evel, so sources need to be related to processes to be tracked.
Therefore, when sources are grouped, they must be grouped within the
boundaries of a process or grouped process. This insures that the
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sources can be tracked, and that their nonproduct output can be
consistently counted. There may be equipnent at a facility that could
be grouped as sources, but because it is necessary to track pollution
prevention at the process level to measure progress, such grouping
must not be attempted. To keep tracking simple, it is done at the
process |evel. Source-level tracking would allow grouping across
process boundaries, but it would conplicate tracking and reporting
i ncredibly.

Except for the restriction Ilimting source grouping to the
sources within a process, the criteria for grouping sources are the
same as for processes. The enphasis, however, Is more on equipment
simlarities than on chemcal simlarities. To get a feel for the
utility of grouping via sources, consider a source grouping exanple
for an oil refinery. At such a facility, there are many processes
t hat produce many simlar products. Some of these processes will have

sufficient simlarities to justify grouping them W thin one of those
grouped processes, there could be hundreds of sources, but many of
them will stem from very simlar equipment, perhaps from a certain
ki nd of val ve. Some of the valves may be unusual in some way, but the
rest could all be grouped together and treated as a single source
within the grouped process for the rest of the Pl an. As such source
grouping is repeated where appropriate, the nunmber of sources for this
process becomes nore and more manageabl e.

Some source grouping can be tricky. For instance, simlar vents
should make up nore than one group if their functions are
significantly different, even though they may use nearly identical
equi pment . Analyzer vents may not present the same pollution
prevention opportunities as flare vents or conbustion vents. Reduced
sanple size, a typical prevention technique for analyzer vents, is
obvi ously not applicable in the other two cases. Common sense

i ndi cates that these sources need to be grouped separately.

A final issue related to grouping is how it affects the work your
team has conpl eted. It is a good idea to revisit your process
identifications and update them in |light of the grouping you've done.
If there is a process flow diagram update it to show that vyour
grouped processes and sources have replaced the processes and sources
they are composed of.

Insummary, the key to grouping is that processes or sources
should be very simlar if they are to be treated the same in the
Pol lution Prevention Pl an. If your team keeps this idea in mnd, it
shoul d have no troubl e making sound grouping decisions.
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STEP 6

| nventory and Record the Firm s Use and
Nonproduct Qutput (Part | of the Pl an)

In this step, your pollution prevention team will find throughput data
for the facility and for the processes identified in Steps 4 and 5.
Facility-level data provides your teamwith a general understandi ng of
how hazardous substances nmove through the facility. Process-level data
focuses nore closely on the places where pollution prevention
opportunities will be found. Process-level data can be found through
mat eri al s accounting or mass bal ancing. These techni ques track

subst ances through each step of a process, and may | ocate unknown
sources of nonproduct output along the way. Your team will also assess
the total costs of using and generating hazardous substances at the
process level. As the first elements of good pollution prevention

pl anning, the components in this step make up Part | of a Pollution
Prevention Plan under the Rules. Appendix E includes a checklist of
items that nust be included in Part | of a Pl an.

Pol lution prevention opportunities arise through understanding
how and where hazardous substances nove and function through the
facility and its processes. In Step 4, your team tracked hazardous
substances qualitatively to identify the processes that belong in your
Plan and to find sources of nonproduct output within those processes.
Qualitative information, however, is not adequate for pollution
prevention planning; anounts are needed. The quantities of hazardous
substances that enter a facility are spread among vari ous processes as
i nput s. These inputs travel through process steps and | eave processes
as nonproduct output or as part of a product. Unl ess pollution
prevention intervenes, that nonproduct output is either recycled out-
of -process, treated, or allowed to escape as a fugitive em ssion.

Regar dl ess, hazardous substances -eventually Ileave the facility,
completing a throughput cycle. This data will do three things: (1)
confirm or improve the understanding your team has of facility

operations; (2) provide a sound way of prioritizing processes for nore
detail ed analysis; and (3) establish core data on which to base a nore
detail ed analysis. The data is found by accounting for -every
hazar dous substance as it moves through its throughput cycle, starting
with the whole facility and working down through processes. These
technical elements of good planning make up most of Part | of a Plan
under the Rul es.

Fi nancial information collected early in the planning process can
help focus the program A comprehensive financial analysis may show
that costs which are usually attributed to general facility overhead
woul d be better accounted for as the price of using and generating
hazardous substances in a particular process. Pollution prevention can
reduce those costs. This financial analysis will conmplete Part | of
your Pl an.

El ements of the Pollution Prevention Plan—Part |

The best pol | ution prevention pl ans al | contain certain
informati on that has proven effective in identifying cost-effective
pol I ution prevention opportunities. The Department's Rul es on
pollution prevention planning require facilities to collect that
informati on, but any effective plan will contain it. The Department
does not prescribe how your facility should collect the information
nor its format in your Plan. The elements of Part | of a Plan can be

broken down into six categories:?

1. Personnel information: an identification of those responsible
for pollution prevention planning at the facility, and their
certification of the PIan.
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2. Facility-wi de data: what hazardous substances the Plan covers
and how t hose substances flow through the facility. This
t hroughput data is also reported on the Rel ease and Poll ution
Prevention Report. See Step 10.

3. Process identification: what are the processes at the facility
that involve hazardous substances (as found in Steps 4 and 5),
how much of what product do they make, and what is a unit
associated with this amunt.

4. Process-level inventory data: the use of each hazardous
substance, the generation of nonproduct output, the amount
recycled, and the amount released for each process.

5. Hazardous waste information: the wastes generated at each
process and how they are handl ed.

6. Estimates of the real costs of using and generating hazardous
subst ances.

Your team is likely to use available information for many of
these categories. Ot her elements, notably those in categories 4 and
6, are specific to pollution prevention planning and may require
special effort, direct measurement, and analysis to obtain. The

remai nder of this Step explains each of the six categories in nore
detail.

1. \Who |Is Responsible For the Pl an

Top | evel company officials (often the plant manager and the CEO,
president, vice president, or owner) should understand and endorse the
Plan and its goals. Ideally they have followed the pollution
prevention program throughout the planning process, perhaps as menbers
of the pollution prevention team These officials nmust certify their
knowl edge and acceptance of the Plan and its goals. The name of an
empl oyee representative is also recorded in this section.

2. Facility-W de Dat a

The facility-level information on the overall use and generation
of nonproduct output for each hazardous substance at the facility
shows your team the big picture. It demonstrates where the | argest
hazardous substance use and generation is, which focuses process and
source-l evel analyses. It also gives your team a gauge for measuring
how successful it has been when subsequent process-level analysis is
compl et e.

Where will the team find facility-level information? Many of the
records the conmpany maintains will provide facility-level information.
Therefore, the team need not make direct measurements at this point,
al though that option is certainly available. Some typical information

sources include:

Bills of Lading - the logs of material brought on site over
t he past year, and the product and waste shipped off site.

Bl ueprints - plans of the facility include original design
speci fications, such as storage capacities.

Compl i ance Data - discharge monitoring reports, VOC
inventories, hazardous waste mani fests, and hazardous waste
gener ator reports.

Rel ease and I nventory Reporting Records - current and previous
rel ease and t hroughput inventory reporting forms (TRl Form R
and New Jersey's Rel ease and Pollution Prevention Report). See
Step 10.

Purchase Records - the type and amounts of hazardous
substances brought on site as determ ned by what the company
paid for.

Process Flow Di agranms - detailed schematic diagranms that show
typi cal hazardous substance fl ows.
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Sal es Records - the amount of product sent off site as
recorded through invoices.

Waste Hauling Invoices - the ampunt and type of hazardous
waste sent off site as recorded by haul ers.

Wth data |like these, the team can start assessing the throughput
of each hazardous substance at the facility. Assessing throughput
means tracking inputs through to where they become outputs. For a
whol e facility, materials accounting is the best way to do this.

Mat eri al s accounting means finding a general balance between the
i nputs and outputs of each separate hazardous substance at the

facility, based on the premse that all the materials entering a
facility must come out in some form or another. By exam ning existing
records, exerci sing engi neering j udgement , and gat heri ng new
nmonitoring data as necessary, your team should account for each
hazardous substance going in and com ng out of the facility during a

reporting year.

The Rules define four ways a hazardous substance is counted as
facility inputs during a reporting year.? Hazardous substances are
i nputs when they are:

1. Stored at the facility on the first day of the reporting year.
To account for inventory from year to year, the amount of a
hazardous substance stored at a facility when the reporting
peri od begins is considered an input while the amount left in
storage at the end of the period is considered an output.

Begi nning inventory should therefore equal the ending
inventory of the previous year

2. Brought on site as non-recycled raw materials. The anount of
new substance that your facility brings on site to use in its
operations is an obvi ous input.

3. Manufactured as products, co-products, or nonproduct output.
Creating a hazardous substance on site is conceptually the

same as bringing it to the facility from off site.

4. Recycl ed outside of processes and used on site as raw
mat eri al s. Materials that are recycled, either on site or off
site, and used in facility operations are essentially the same
as non-recycled raw materi al s. In measuring input, the origin
of a substance doesn’t matter; any material used as a raw
material is an input. A goal of pollution prevention is to
devel op |l ean, efficient processes that use and produce the
m ni mum amount of hazardous substances necessary. Out - of -

process recycling, while reducing the ampount of a hazardous
substance that a facility purchases as raw material, does not

reduce the demand for that substance within the facility.
The second half of facility-level materials accounting involves
measuring outputs. The Rules define four ways a hazardous substance
can be counted as facility outputs during the —reporting year.

Hazar dous substances are outputs when they are:

1. Stored at the facility on the |last day of the reporting year.
The difference between the amount stored on-site on the first
day of the reporting year and the amount stored on the | ast
day accounts for changes in inventory over the reporting
peri od.

2. Consumed at the facility. Hazardous substances that are
nmol ecul arly altered are said to be consumed. When a hazardous
material is consumed, it no | onger exists at the facility, and
must be counted as an output. The material(s) it becomes may
be i nputs of another hazardous substance (see Manufactured as
products, co-products, or nonproduct output, above).

3. Shipped off site as a product. Hazar dous substances that are
shi pped as product |eave the facility as an output. If a
substance is nolecularly altered to become a product, however,
it should be counted as consumed, not shipped as a product.
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4. Generated as nonproduct output. Hazar dous substances that are
not consumed or part of a product are considered nonproduct

out put.
Quantifying facility-level nonproduct output. Nonproduct out put,
the last type of output, is a quantity most facilities do not

routinely measure. Traditionally, their regulatory conmpliance has been
based on what is released to the environment after treatment, rather
than on nonproduct output, which is what |eaves processes prior to
treat ment. Nonproduct output, however, is a quantity that managers
shoul d become fam liar with because tracking it reveals trends in both
envi ronment al management and operating efficiency.

Nonproduct output can be determ ned in several ways. First, it
can be measured directly as it |eaves processes. However, it 1is
usually difficult to use this method to find all the nonproduct output
generated at an entire facility. Ot her methods infer nonproduct
output from known facility-level data. If no recycling is taking
pl ace, nonproduct output can be estimted by relating em ssions to the
efficiency of the treatment system used. A disadvantage of this

met hod is that it does not account for fugitive em ssions, since they
are not treated.

Anot her method uses information already reported to the U. S.
Environmental Protection Agency on the federal Form R. In the Form R
facilities must report the quantities of a hazardous substance that
are released as fugitive em ssions, treated on and off site, recycled
on and off site, and used for energy recovery on and off site. These
are the components of nonproduct output, so their sumis the facility-
| evel nonproduct output total. The accuracy of this quantity 1is
dependent on the accuracy and conpl eteness of the components.

A final method is to infer nonproduct output from the materials
accounting. If the materials accounting has been accurately compl eted
for everything but nonproduct output, then the difference between the
i nputs and the known outputs should provide a reasonable nonproduct
out put figure. The Department reconmends that your team calcul ate
nonproduct output several different ways to find a consistent answer.

When nonproduct output is known, the total inputs and total
out puts for each hazardous substance at the facility should roughly
equal one another, conpleting the materials accounting. In a
facility-Ilevel accounting, inputs and outputs should be close
al though this approach is not as exacting as a mass bal ance. Your
team nustchoose the |evel of accuracy that will satisfy your firms
needs. If there is a gross discrepancy between inputs and outputs,

then your team has |ost track of some of your hazardous substances

Perhaps there is a large source of nonproduct output that was
overl ooked in Step 4 or quantities consumed were counted a second time
as being shipped in product. If the reason for the discrepancy cannot
be found easily, process-level analysis may |ocate the problem | ater

Quantifying facility-1level use. Your team can al so estimate the
facility-level wuse of each hazardous substance from its material
accounting data. Facility-wi de use includes nore than the amount of a
hazardous substance purchased as raw material; it is the amount of the
substance entering the facility as any of the four inputs discussed
above (stored on day one, brought on site, manufactured on site, and
recycled) m nus the amount of substance left in storage at the end of
the reporting period.* Note that the materials accounting equation

for nonproduct output (all inputs m nus the amount stored, shipped in
product, and consumed) is very simlar to the use calculation (al

inputs mnus the anmnount stored). In fact, if none of a hazardous
substance is consumed or shipped in product, use equals nonproduct
out put . | deally, many solvents which a facility uses for cleaning
will be accounted for in this way, since they are not involved in

chem cal reactions or product formulation.

This cal culation of use highlights a difference between out-of-
process recycling and pollution prevention. Out - of - process recycling
can reduce the amount of raw materials that the company purchases, but
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it cannot reduce a process’ appetite for those materials. I n other
wor ds, out-of-process recycling allows a facility to self-generate or
regenerate some of the raw material it needs, but it does not reduce
the demand for raw material per unit of product. Pol l ution prevention
can reduce those needs by making processes more efficient.

After the facility-level accounting has been completed and the
results are recorded in the Plan (see Appendix E for a checklist of
recorded quantities), the team should meet and di scuss what the data
i mply about the conpany’s use of hazardous substances, its record
keeping, and its priorities for reducing the use and generation of
hazardous substances. As your team moves through this step and on to
process- |level questions, keep in mnd that the process-level data
shoul d add up to equal the facility-wi de totals.

CASE STUDY: Top Shelf Collects Part |
Facility-Level | nformation

Thomas was ready, at this point to develop use and nonproduct

out put figures. He worked on the nonproduct output of toluene first,
using a materials accounting method. First, he summed up all the
facility-level inputs that the facility was reporting for the year
(starting inventory, quantity brought on site, quantity manufactured
on site, and quantity recovered from on-site out - of - process
recycling). The quantities manufactured on site and recycled on site
were both zero. Second, he subtracted the sum of the known outputs
(ending inventory, quantity shipped in product, quantity consumed),
from the summed inputs. The quantity shipped in product and the
guantity consumed were both zero. The result of subtracting known
outputs from the inputs was the only wunknown output, nonproduct
out put.

Thomas repeated this operation in the same fashion for the other
hazar dous substances. One exception was M BK. The process that glued
cotton gauze to PVC sheets used M BK as a sol vent. Approxi mately 15
percent of that M BK was trapped in the glue and shipped in product.
Quantities shipped in product are not nonproduct output. Thomas
adjusted the facility-wide totals for MBK to account for the anmount
shipped in product and recorded the facility-level nonproduct output
for all substances (see Table 6.1).

Next, he worked on use numbers, once again starting with toluene.
Since toluene was used as a solvent which was not incorporated in

product, he assumed that none of it was consumed and that only
i nconsequential amounts were shipped as product. The facility did not
recycle any toluene on site. Wth these variables zeroed out of the
use and nonproduct output equations, use should equal nonproduct
out put . The assumptions held true for all the hazardous substances
except M BK. Al t hough the M BK shipped in product was not counted as
nonproduct output, it did count toward use. Thomas counted the M BK
shi pped in product in the facility-level use totals.

Fi nal |y, as a check, Thomas conpared the facility-Ilevel
nonproduct output numbers he'd calcul ated against the total of the
guantities he recorded in EPA's Form R The answers to these

guestions, he realized, were the conponents of nonproduct output (the
guantities treated, recycled, used for energy recovery on or off site,

and the quantities rel eased). The total of the components was within
ten percent of the nonproduct output he'd found using materials
accounting. This was close, but meant that there were m nor
accounting problems since the two results of met hods shoul d
theoretically equal one another. Ri ght off the bat he thought of two
possi ble sources of error. First, fugitive air em ssions were
sometimes used as a catchall to account for discrepancies that may not
be caused by actual | eaks. That | eeway made tracking |ess precise
than it would have been if there were no fugitive em ssions. Second,
there were several | arge waste streams that were not sanpl ed
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systematically. Questionabl e data on the hazardous substances within
those waste streams could easily introduce a wobble in the nonproduct
out put amounts. Thomas believed that the analyses the team would do
| ater at the process and source |l evel would close the ten percent gap,
so he presented the materials accounting data to the team and
expl ai ned his findings.

3. Process Identification and Assigning Units of Product
In Steps 4 and 5, your team divided the operations at the

facility into processes and grouped processes. The team described
them perhaps with a flow diagram and assigned them unique
identifiers. That information is the beginning of the required
process-level information of Part | of the Plan, and should be
recorded in the Plan at this point, if this hasn’'t already been done.
Two other sets of information nmust also be recorded about each

process, (1) whether and how the process was grouped, and (2) product
dat a.

If your team has grouped any of the facility's processes, then
your Plan must include a description of the grouping decision. The
description gives your team a way of linking the grouped process in
the Plan to the physical processes of which it is conposed.

Your team used products to identify processes; products are also

the key to meaningful process-level analysis and reporting. | dentify
your processes’ products and record a unit of product for each in Part
I of your Plan. The unit of product is what makes nonproduct output

and use conparable from year to year because it separates changes due
to pollution prevention from those due to increasing or decreasing

producti on. When the wuse or nonproduct output of a process is
reported on a per wunit of product basis, an efficiency ratio is
est abl i shed. Your team will be able to reliably measure the effect of

pol lution prevention using efficiency ratios because they elimnate
fluctuations in use and nonproduct output that are caused by shifting
production levels. Regar dl ess of production |evels, pol I ution
prevention will reduce the amount of hazardous substance used or
generated per wunit of product since the process is functioning more
efficiently.

Choosing a unit of product is a long-term decision. The Rul es
require that production wunits remain the same from year-to-year.
Changi ng them would make year-to-year pollution prevention measurement

i naccurate. The unit of product nust therefore consistently reflect
what a process does. Choose one for every product and intermedi ate
product your covered processes produce. While this seems sinple in
the abstract, it can be difficult for certain kinds of processes. The
sinpl est type of product to define a unit for is one that is discrete
and can be counted. Al um num cans are an exanmple. Measuri ng

hazardous substance use or nonproduct output per can makes sense.

Sometimes, the nature of a process makes it difficult to define

an appropriate unit. For instance, it may not make sense to define a
unit of product for an electroplating process as “ itenms plated” if
the items vary in size and shape. I nstead, the most appropriate unit
m ght be the nunber of square feet of material pl at ed, whi ch,
unfortunately, is nore difficult to measure and track. The Office of
Pol lution Prevention is preparing packages to assist industry groups,
li ke electroplaters, with problems that are specific to their
operations. If your team would Iike assistance in finding an
appropriate wunit of product, please call the Office of Pollution

Preventi on at 609/ 777-0518.

Activities that do not make a product directly, but which take
pl ace during facility operations, are another special case. I f your
team i dentified such an activity as a source in another process, then
it is part of that process and does not have its own unit of product.
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If your team identified the activity as a separate process, then a
unit of product is needed. For instance, a cleaning activity could
have “ cleaned coating machines” as its unit of product. That unit
of product would establish a meaningful efficiency ratio for measuring
the use and nonproduct output of each hazardous substance used or
generated through the activity.

Finally, units of product should measure what the process
actually produces and should be consistent with units of input. Units
of product that are based on money are generally poor, since they
introduce fluctuations due to the value of money and explain very

little about the process. Li kewi se, units of product that are
inconsistent with wunits of input make it difficult to relate the
amount of product to its components. If a product contains a

hazardous substance, which was measured in pounds as an input, then
measuring the unit of product in gallons clouds materials accounting.
Make these units as consistent as possible.

CASE STUDY: Unit of Product

Sarah, the Plant Manager, assigned units of product to each of
the production processes the team had identified. For the ten grouped
processes, this was quite sinple; each of them produced wall paper,
which the facility measured and sold by the yard, at a standard w dth
of sixty-two inches. The production process that glued cotton gauze
to PVC sheets was also easy to find a unit of product for. Sar ah
decided that the intermediate product of that process was cotton
backed PVC sheets, which was measured in yards, just as was finished
wal | paper.

Choosing a unit of product for the two cleaning processes was

more difficult. Top Shelf did not sell the result of these processes,
nor did they create anything that went on to become a product the
company sold. Their wunit of product, therefore, would have to be
unconventi onal . She thought this over and decided that *“ cleaned
machi nes” m ght be the best way to measure the result of these
processes. Nevert hel ess, she had begun thinking about production
process efficiency, and realized that “ cleaned machines” would only

hel p measure how efficient the cleaning process was, but would not
measure i mprovements achieved if the team found ways of cleaning the
printing and gluing machines |ess frequently. The solution to this,
she reasoned, is to divide up the cleaning processes and include their
hazardous substance use and generation in the numbers of the processes
they clean. Doi ng that redefined the cleaning activities as sources
within the printing and gl uing processes. Reductions at those sources
woul d be measured per yard of wallpaper or cotton backed PVC. Mor e
efficient cleaning would still show up as reduction in nonproduct
out put and use, and increased efficiency fromcleaning |less frequently
woul d al so show up.

Sarah discussed this idea with the rest of the team who backed
her strategy. They revised their process definitions by deleting
cleaning activities as separate processes and adding them as sources
in the other processes.
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4. Gat hering Process-Level Chem cal Specific Datal P2-115
For m

The Rul es now require that process-level data be gathered and
reported in the Pollution Prevention Process-|level Data Wrksheet (P2-
115 Form) that becomes part of the Plan kept on site. This form may
also be submtted as an option in lieu of the Pollution Prevention
Progress Report (Sections C and D of the Release and Pol |l ution
Prevention Report, RPPR or DEQ 114). (See Appendi x B-2.)

Process and source data are the mainstay of pollution prevention

pl anni ng. Obtaining it can Jlead to cost-effective pollution
prevention investments. Mat eri al s accounting and mass bal ancing are
two met hods of gathering this data. The Rules require that facilities
complete a materials accounting for all production processes. Mass
bal ancing can be used as a second stage to clarify complex processes
and to fill in any information gaps left by materials accounting. | f

there are any grouped processes or grouped sources, use them in
mat eri als accounting and mass balancing since this is the work that
grouping is designed to sinplify. Li ke facility-level wmaterials
accounting, process-level data gathering tracks individual hazardous
substances as they nove through processes.

St age 1: Mat eri al s Accounting at the Process Level

Materials accounting at the process level parallels materials
accounting at the facility Ilevel. Begin with existing process-
specific records, including: measured rates of flow in and out of a
continuous process, batch sheets, product yi el ds, and product
speci fications. Using a process flow diagram as a guide, find values
for the inputs and outputs to each process. A successful materials
accounting will establish a general balance between how much of a
hazardous substance enters a process and how much | eaves the process
as output. I f necessary, your team may want to account for nonproduct
output by finding the material flow through sources, however, the
detailed analysis could be delayed until [later. Your team should
choose the | evel of accuracy that will satisfy your firm s needs.

Your team should seek nonproduct output in the process inventory
as components of the facility-wi de nonproduct output that has already
been nmeasured. In other words, for each hazardous substance, the
nonproduct output found in all processes should add up to the total
facility-wi de nonproduct output. Process-1level nonproduct output
information is used to target processes for further analysis in the
next step. The portion of total nonproduct output contributed by each
process will be an indicator of which processes to target for further
analysis in the next step.

Someti mes, your team will find that nonproduct output which is
i ndi cated by the known inputs and outputs cannot be found |eaving a
process. It is important to hunt down these unexplained |osses
because they often are opportunities for pollution prevention. |
hazardous substance inputs do not show up in the product stream are
not consumed, and cannot be accounted for as nonproduct output, then
your team should |ook for additional sources that may have been overl ooked in
Step 4.

Stage 2 (Optional): The Process-Level Mass Bal ance

A second stage of the process-level analysis that your team m ght
use is a detailed mass balance of the flow of hazardous substances
t hrough your processes. Mass bal ances offer greater accuracy, but
also require greater work, than materials accounting. In a basic
form mass bal ances are defined by the statement:

[ Mass in] = [Mass out] + [Accunul ation].

In other words, anything that goes into a process and does not
remai n, must exit the process. This statement is simlar to the
general balance that your team tried to achieve through materials
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accounting, but a mass balance requires closure of the statenent.

Cl osure means that inputs nust equal outputs (plus accumul ation). To
achieve this accuracy, sanpl es and measurement replace existing
records and estimtion. Closure also means that the entire process

should ultimtely be balanced on a pound for pound basis, rather than
accounting for each substance alone as in materials accounting.

Mass bal ances can be time consum ng. They often require direct
measurements and sampling, and always require some expertise to
determ ne how the reactions of inputs lead to known outputs. Because

of the resources a mass balance requires, some facilities choose to
rely on materials accounting which, while not as accurate as a mass
bal ance, may provide adequate information for process evaluation.
Later, after your team has targeted some processes as the ones for
whi ch pollution prevention is likely, it may be worthwhile to conduct
a mass bal ance for those targeted processes.

If your materials accounting vyielded questionable information,

however, it is a good idea to do a mass balance now. The careful
measurement required in a mass bal ance should clear up problenms in the
mat eri als accounting. The process of sampling and measuring flows
itself sometimes leads to improvements in process control and
efficiency while yielding the data needed for a mass bal ance. I f so,
remember to record those inprovements as pollution prevention in Step
8. Appendi x C, Sources of More |Information, includes a short
bi bl i ography of mass bal ance texts and articles.

At the end of this stage, your team will have collected al most
all of the Part | information. Only a few elements remain.

CASE STUDY: Part | For Processes

The team members found the facility-level wuse and nonproduct

out put nunmbers revealing. Most of them were surprised to |earn how
high the totals were. Nevert hel ess, they knew that if it they wanted
to reduce the amounts of hazardous substances the facility was using
and generating, they would have to do it at the process |evel. They
needed reasonable estimates of what happened to hazardous substances
at each of the processes they' ' d identified. The team was skeptica

about whether they could produce a representative process-|leve
picture without <collecting lots of extremely detailed information.
Thomas and Sarah decided to work together to find out.

The data on hand that best explained how hazardous substances
were used in production processes were the solvent formulas used in
grouping. By using the solvent formulas, Sarah and Thomas felt they
could get reasonable use and nonproduct output estimtes by back-
cal culating from the amunt of product made at each production
process. They invited Emly Cruz, the firms financial manager, to
join their mni think tank. Emly had already started developing a
spreadsheet that would take order/production figures and categorize
them by the processes which made them There were two conponents to
achieving this task. The first was easy; each product could be
assigned a solvent formula that corresponded to the process. The
second conponent was nore difficult. Em |y needed to know whet her an
order was conpleted on new or old equipment to decide which production
process to assign the order to. She was worried about finding this
informati on since any wal |l paper could be made on any machi ne.

Fortunately, when an order came in and was sent to the plant
floor, the Plant Manager assigned a tracking nunber to it that was
used to move the order through the printing process to the warehouse,

and from there to the -custonmer. The number included custonmer
identification, a design code, and a code that routed the order to a
speci fic machine. The Pl ant Manager coded these orders this way as

part of production scheduling, which was always hectic since Top Shelf
sometimes worked with a just-in-time inventory system When an order
came off a printing machine and was sent to the warehouse, its
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tracking number was recorded electronically. All Emly had to do was
search a spreadsheet of completed orders to find the numbers that
ended in either 11 or 12; they had been conpl eted on new machi nes.

Wth Emly' s spreadsheet, Sarah and Thomas believed they could
relate the solvent formula and production data to find process-Ilevel
use estimates, using the follow ng fornula:

Haz substance used = (yds of product) x (I bs of solvent/yard)
x (% haz substance in solvent)

However, they did not know what the pounds of solvent per yard of

product quantity would be for each production process. They deci ded
to estimate the amount for the next batches of wall paper made on both
the new and the old equipment. These batches gave them the numbers

they needed for the two types of equipnment: 0.025 pounds per yard for
the old equipment and 0.02 pounds per yard for the new equipnment.
Pl ugging these values into their formula gave them the annual use
numbers they were |ooking for. (See Table 6.3.)

Next, the team needed to find process-level nonproduct output
numbers. nonproduct output was a new reporting concept for which they
had no data at all at the process |evel. However, they believed that
nonproduct output would equal use since there was no recycling and,
except for the gluing process, no hazardous substance shipped in
product . They adjusted the nonproduct output nunbers for M BK in the
gl uing process to account for the 15 percent M BK that was al ways | eft
in the product.

To check their work, Thomas sunmed up the process-level estinmates
for each hazardous substance and conpared the sums to the facility-
l evel totals. The sums for three of the solvents were in rough
agreement with the facility-level totals, but acetone and MEK fell
short by close to 30 percent. Thomas could not figure out why, so he
asked other team menbers for their thoughts. Travis knew off the top
of his head that MEK and acetone were used for cleaning. He poi nted
out that the method they'd used to find process-level data focused
only on production and did not account for cleaning, even though they
had decided to include cleaning as sources within the production

processes. He told the group that the m ssing MEK and acetone nust
have been used for cleaning, but that he was surprised that they used
as much as 30 percent for this activity. He had al ways thought the
number was closer to 10 percent. The team divvied up the solvent
guantities into the processes that used them based on the |evel of
production for each process. They revised their process-Ileve

estimates for acetone and MEK and recorded themin the Plan (see Table
6.4).

5. Hazar dous Waste | nformati on

This category covers how hazardous waste is managed at both the
facility and process |evel. Since nonproduct output often results in
hazardous waste, this information is important to your planning.
Under the Rules, your team must record the amount of hazardous waste

produced during the year for each process and for the facility as a
whol e. It must also record how that hazardous waste is handl ed,
either through recycling, or by a treatnment, storage and disposal
facility (TSD). Most of the information required for these categories
is already reported by the facility in the manifests for hazardous
waste shipments and in annual hazardous waste generator reports. The
process-specific data should show up through materials accounting or
mass bal ances. See Appendix E for a checklist of quantities that must

be recorded.

6. Financial Analysis of Current Processes

When it has gathered information for the previous five
categories, your team may have a new appreciation for the company’s
i nvol vement with hazardous substances. It is beneficial to find a
measure of the real costs of that involvement as well. Your team
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al ready knows basic financial data, through the business records that
contributed to the process-I|evel hazardous substance inventory.
Purchase prices and disposal fees are part of those records and tell
part of the story, but your team may be surprised at how many other
costs are attributed to general facility overhead which would be nore
realistically accounted for as a cost of hazardous substance use and
generation at a particul ar process. Assessing these hidden costs wil
help the conpany make better investment decisions. These costs are
intended to be included with the costs normally assigned to a process,
such as raw material costs, energy costs, |abor, etc.

Finding these costs gives your team a basis for analyzing the
cost effectiveness of pollution prevention options. Knowi ng these
costs is the first step in conpleting a total cost assessment, which
is recomended, though not required, by the Rules. Tot al cost
assessment is a managerial decision-making tool that can evaluate the
return that pollution prevention or other investments will have on a
process. An advantage of total cost assessnent is that costs that are
sel dom counted in other financial analyses are built into this system

Al'l the costs which are directly linked to hazardous substance
management and generation should be <considered in a total cost
assessment . These include all those required by the Rule, plus some
others (see Appendix G). In some instances, |ike hazardous waste
di sposal, the costs are accounted for, but may be detached from the
specific processes that cause them Al l ocate those costs to the
processes that generate them Any reasonable formula for assigning

nonproduct output costs to specific processes is better than | umping
them together in a single overhead account, because overhead costs
hi de opportunities for savings.

Some types of hazardous substance costs may not be recorded

anywher e. These are costs to your facility that are caused by one
process, but are accounted for as a cost of a different process.
Unt angling such accounts will both demonstrate the total costs of
nonproduct output at the facility and pinpoint where the nost
profitable opportunities for pollution prevention investments may be.
Your team s sources of cost data will be found all over the
facility, i ncl udi ng: pur chasi ng, mat eri als management, financial

management, environmental protection, and production. While it may be
difficult to disaggregate the costs from each department and associ ate
them with individual processes, the time spent finding nonproduct

out put costs now will save time and dollars later in the Plan when
your team considers pollution prevention investment options. The Rul es
require that facilities estimate the cost of wusing and generating

hazar dous substances for each production process.

Rel ation to On-Goi ng Reporting

A facility and process-level inventory should be kept up to date
and available in the future. The sources used to gather data for Part
| analysis should be built into a framework that can be used repeat-
edly for reporting to the Department through Plan Summaries (see Step
10) and Rel ease and Pollution Prevention Reports. Once your pollution
prevention programis in effect, progress toward achieving reductions
in nonproduct output generation and hazardous substance use will be
recorded in a companion section to Part | called Part |B. This is the
same data which is reported to the Departnment in the Pollution
Prevention Pl an Progress Report. Once the Plan has been in effect for
a year and progress has begun, this data is recorded. Step 11 Tracking
and Reporting Progress explains the relation of the Plan Progress
Report to Part I B of the Plan
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STEP 7
Targeting

Targeting means prioritizing your processes and sources to determ ne
whi ch ones to examne in Part Il of the Plan. Many factors will enter
into your decision, including: the prospects for reducing your use,
nonpr oduct output generation and release of hazardous substances; the
opportunity for significant cost savings; and the relative ease of
dealing with one source or process over another. The Rules require
that, together with any other considerations that enter into your
deci sion, you target at |east 90 percent of your use, 90 percent of
your generation, or 90 percent of your release of hazardous substances.

Your team may not have the time or resources to undertake the
rest of the planning program for every covered process and source
Targeting is how the team will decide which processes and sources have
the greatest potential for pollution prevention. These are the ones
your team will work on for the rest of the Pl an. In I ater planning
cycles, the facility may pick up processes and sources that were not
targeted this time around. If there are only a few processes at your
facility, or if you are very enthusiastic about pollution prevention,
you can choose to target all of your processes. Ot herwi se, this Step
will allow you to set some aside for now.

In Step 6, your team compiled inventory information that should
give it a general picture of how the company’'s processes use and

generate hazardous substances. The team also devel oped a better idea
of the total process-level cost of wusing and generating hazardous
subst ances. Based on this information, consider what vyour firms

obj ectives for pollution prevention are, and where reductions in your
hazardous substance invol vement would serve those objectives best.

The primary goal of pollution prevention is to mnimze any

negative 1impact that industrial activity has on the environment;
however, there are also fiscal and management goals which pollution
prevention supports. By targeting problem areas for ©pollution
prevention, you also target them for change and inmprovenment. The
process of targeting selects the processes and sources for which your
team will develop detailed information and seek pollution prevention
options. Your team's targeting should go beyond environmenta

protection to reflect the company’s plans for growth, but should focus
first on making a positive environmental inpact.

How To Tar get

Nonproduct output, use, and release of hazardous substances are
three yardsticks for measuring pollution prevention and environment al
i mpacts. Each of these criteria provide a reasonable basis for setting
priorities among your facility's processes. Target by first selecting
the criterion where your team would |like to have the |argest inpact.
Next, choose processes which have a |arge i mpact on that criterion and
designate them as targeted processes.

Ot her company objectives may have an impact on the choice of

which criterion your teamwi |l use. For instance:
If the facility uses very expensive ingredients, your team
m ght target use to cut down purchase costs;
If the facility has some inefficient processes, your team

m ght target nonproduct output as a way of tightening them up

If releases are causing problems for a publicly owned
treatment works, or raise concerns in the surrounding
community, then release may be the best targeting criterion
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It is important to note that whichever <criterion your team
chooses (use, nonproduct output generation, or release), pollution
prevention will probably improve all three. If the use of a hazardous
substance drops, nonproduct output and release will probably drop
al so, and vice versa

Targeting in the Rules is set wup around the three criteria
menti oned above. Covered facilities must target a set of processes and
sources that contribute to at |east 90 percent of the total use,
nonproduct output generation, or release of hazardous substances at
the facility. Your pollution prevention team nmust pick one of these
criteria for the entire facility. Note that these criteria apply to
the total use, nonproduct output generation, or release of all covered
hazar dous substances at the facility, not the use, nonproduct output,
or release of each hazardous substance.

For exanpl e, suppose a pollution prevention team chose to target
using the nonproduct output criterion. |If the team identified 10
processes and each <contributes 10 percent of the facility-wide
nonproduct output, then nine of these processes must be targeted for
further analysis, since nine would be necessary to add up to 90
percent of the facility-wi de nonproduct output. If the team had chosen
a different targeting criterion, the selection process would be
parallel to this one.

The | mpact of Targeting

The targeting criteria are a way of deciding what processes and
sources you will concentrate on in later pollution prevention planning
steps, but they do not define the scope of those steps. By targeting
a process or source, you are commtted to Ilooking for pollution
prevention options for it, but you are not guaranteeing that you wil

find any. Busi nesses with pollution prevention programs have usually
found a pollution preventionoption for the processes and sources they
target, but if a facility I|ooks and does not find any viable
opportunities, then it has not incurred any additional regulatory

responsibility.

The most common met hod of targeting is process targeting. \When a

process is targeted, it means that your team must collect data on the
flow of nonproduct output through each of the sources |eaving that
process, collect other detailed data, |ook for pollution prevention
opportunities within the process, and set goals for reducing use and
nonproduct output at that process (see Step 8). The team can expand
its search for prevention investments to include all or some of the

sources | eaving the process as well.

Source targeting can also be used, but it is less comon because

of the way pollution prevention is tracked. When your team targets a
source, it has commtted to |ooking for pollution prevention options
at that source. Goal setting and reporting, however, must be done for
the process that creates the source because the Rules do not have a
mechani sm for reporting on sources alone. Therefore, the team will
have to report at the process level, and will have to report on the
nonproduct output flowing through all of that process’s sources.

You should target where it makes the nost sense at your facility
and not worry about the number of pollution prevention opportunities
that will turn up Ilater. Nevert hel ess, your team should al most

certainly target sources and processes where pollution prevention wil
be sinple or where process changes are going to happen anyway;

pollution prevention can be incorporated into those changes. Your
team i s encouraged to go beyond conpliance in its targeting decision.
For instance, your facility could target mpre than the percentage
required by the Rules. The team could also add non-hazardous
substances or processes not required by the Rules to the group it is
targeting. Your firm might <choose to do this because finding

pol lution prevention is usually profitable.
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CASE STUDY: Top Shelf Targets

The next step was to target the processes where the team woul d
| ook for pollution prevention. The team decided to target based on
nonproduct output because the team nmembers agreed that it was a
guantity that told them a | ot about wasted materials at the facility.
The team wanted to know how much each of the processes and grouped
processes they had identified contributed to facility-level nonproduct
output. The team got a handle on this by dividing the process-I|evel
totals by the facility-level total for all hazardous substances (Table
7.1).

They saw that several of their processes were responsible for
more of their nonproduct output than others. The team decided to
target these immediately. At this point, Thomas rem nded the team that
the Rules required that enough processes be targeted to account for 90
percent of the hazardous substances wused, generated asnonproduct
output, or released by the facility. Emly considered the nonproduct
out put nunmbers and pointed out that they could turn the criterion
around and find combinati ons of processes that contributed |ess than
10 percent of the nonproduct output, such as a set of processes that
made some of their |ess popular, niche products.

Jerry noticed that even though processes which nmade | ess popul ar
products could be put in a set that <contributed to less than 10
percent of the facility nonproduct output total, those products were
made with the same equipment as all the others. This nmeant that any
pollution prevention changes to the equipment woul d result in
nonproduct output reductions for all the processes that wused that
equi pment. This fact dissolved much of the advantage of |eaving a few
smal | er processes out of the Pl an.

There was, however, one process that they m ght advantageously set
aside during this planning cycle. The gauze gluing process was very
different fromthe wall paper making processes. By not targeting it, the
team coul d concentrate entirely on the possibilities presented by the
wal | paper printing equipment, and not split their resources between

di fferent kinds of equipment. In the end, the team agreed with this

pl an and targeted all of the wall paper printing processes, and not the
gauze gl uing process.
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Table 7.1 Rel ative Percent of Hazardous Substance Nonproduct Out put.

Total Hazardous Percent age of
Process Subst ance Non- Total Nonproduct
Identifiers product Out put Qut put
ML/ E1 71,267 32. 45
ML/ E2 11, 830 5.39
M2/ El 46, 781 21.30
M2/ E2 10, 096 4.60
M3/ El 51, 167 23. 30
M3/ E2 9, 149 4.17
D23/ E1 7,895 3.60
D23/ E2 1,419 0. 65
D37/ E1 5,409 2.46
D37/ E2 789 0. 36
Gauzegl ue 3, 800 1.73
Tot al 219, 601 100. 00
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STEP 8

Fi ndi ng and Anal yzing Pol | ution
Preventi on Options

In this step, your team will think creatively to devise, analyze and
choose pollution prevention options for processes or sources it
targeted. Your team may need to develop additional detail ed

information for the targeted processes and sources to find prevention
options and to pick the ones that are technically feasible and fiscally
sound. Step 8 deals with Part 11 of the Plan wunder the Rules.
Appendi x F includes a checklist of items that must be included in Part
Il of a Plan.

Part Il of the Plan is about finding and inplenmenting investments
in pollution prevention. Most of the data your team will need has
been developed in the previous steps. However, there 1is sone
informati on, specifically source-level nonproduct output data, that
your team will want for targeted processes, which is not necessary in
Part |I. Al so, if your team chose to put off mass bal ancing before,
doing it now can expand the number of pollution prevention

opportunities it is likely to find.

Quantifying Source-Level Nonproduct Out put
In completing the previous Steps, your team identified, grouped,

and collected data on sources. Sources, as the points where
nonproduct output |eaves processes, are excellent places to |ook for
pol lution prevention opportunities, but your team will need to know a

good deal about them Your team has already identified them and the
hazardous substances that pass through them should be known from
process- |evel materials accounting. However, the annual quantities
of nonproduct output that are generated at each source are probably
not known.

The Rules require your team to find source-level hazardous
substance quantities for the targeted processes. Knowi ng these
amounts will lead to pollution prevention where it can do the nost
good. Al so, knowi ng the quantities of nonproduct output generated at
each source will be necessary if your team decides to conduct a mass
bal ance for its targeted processes.

Mass bal ancing is not required by the Rules, but if you apply a
mass bal ance method to your targeted processes and sources, you may
find more pollution prevention options than if you do not. This too
gives your team a detailed view of your targeted processes that is not
mat ched by any other kind of analysis. Mass bal anci ng was discussed
in Step 4. If you intend to do a mass balance for pollution
prevention planning, it is recomended that you do it bef ore
continuing this step.

Your team does not have to use a mass bal ance do find its source-
| evel nonproduct output— it can use the simpler materials accounting
system The advantage of a materials accounting approach is that it
is simpler; the disadvantage is that it is |less accurate. Once
source-|l evel nonproduct output has been determ ned for all the sources
in each of the production processes being examned in Part 1Il, the
team can begin to brainstorm for available pollution prevention
options at those sources and processes.



CASE STUDY: Top Shelf Completes Its Data
Col I ection (Sources)

The Pl ant Manager called a lunchtime meeting of the teamto start
the ball rolling on Part Il of the Plan. She turned the nmeeting over
to the Environmental Manager to explain to everyone where they were in
t he planning process.

Thomas expl ai ned, ‘At our | ast meeti ng, we targeted ten
processes based on the amounts of various solvents they use. We're
going to look for pollution prevention options for those ten
processes, so we'll need detailed data on how hazardous substances
| eave them as nonproduct output. We're required to quantify the
amount of nonproduct output generated at each source in these targeted
processes. |"ve talked this over with Sarah, and she has an idea
about how we'll get source-level numbers.”

Sarah explained her approach, There are basically two forns of
nonproduct out put flowing through the sources in our targeted
production processes: liquids and air em ssions. The 1liquids are
easier to find and easier to measure. Let’s quantify this |arge,
easy-to-find nonproduct output first, then we'll move on to the rest.
If we have good numbers for the liquid nonproduct output sources, |
think Thomas and | will be able to come up with decent estimtes of
air nonproduct output source data.”

The team agreed with Sarah’s approach. They reviewed process
flow diagrams for the targeted processes (refer back to Figure 4.2)
and listed the liquid sources of nonproduct output, which included:
m xing vats, dye reservoirs, punp liners, piping, and ink trays.
Because the steps of each process were essentially the same, the
sources were qualitatively simlar, but varied in conposition and
guantity of substances used, and needed to be quantified separately.

The team had to estimate the hazardous substance nonproduct
output from the sources in each targeted process. They chose to do so
by calculating anmpounts based on representative runs of some of the
processes. These runs required nore detailed analysis than was
conducted previously in Step 6. Now, the team would need to do some
actual measurements for the sources they identified. Travis, who
sometimes bore the brunt of Sarah’'s production schedule headaches,
asked that they mnimze the amount of time the team spent on the
pl ant floor measuring |iquid nonproduct output. He suggested that
they could probably estimate the amounts they needed if they measured
four runs on both the new and old machines: a long one, a short one
one using the highest vapor pressure solvent fornula, and one using

the | owest vapor pressure solvent formula. Then, the unknowns could
be inferred from the other measured data. Sarah said she couldn’t
guarantee that they'd have all the data they needed without checking

out some other runs, but she promised they'd take the measurenents
when there was a lull in orders.

Over several weeks they collected data for the runs Travis had
recommended. For each run, the team was careful to measure the liquid
residue from both production sources and cl eaning sources. When al
the representative runs were conmpleted, the team was able to make
i nferences and calculate liquid nonproduct output anmounts for all the
targeted processes. Fortunately, the volatility of solvent m xtures
did not have a significant effect on the ampunt of Iiquid nonproduct
out put | eaving each source.

When the liquid nonproduct out put measur ement phase was
compl eted, the team met again to see if, as Sarah hoped, they could
infer air source data now that they had other source numbers. The team
agreed that the numbers for the liquid sources were quite good, so the
difference between the liquid sources and the total solvent wused in
the runs they'd measured should approximtely equal the amount of
nonproduct output |eaving the process from air sources. Thi s
assunpti on was bol stered by their discovery that the volatility of the
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solvent formulas did not seem to make a significant difference in the
amount of liquid they measured in otherwise simlar runs. Therefore
they did not have to worry about very different evaporation rates
bet ween sol vent m xtures.

The team agreed that the |argest of the three air sources was
dryi ng wall paper once the ink had been applied. During that step of
the process, the object was to drive solvents out of the paper
| eaving only ink. While the team agreed that this was the | argest of
the air sources, it also seemed to be very difficult to estimate its
magni tude directly.

At this point, Thomas remembered that the air permt applications
for the printing equi pment were based on source specific information.

He gathered them together. Applications for the new equi pment were
up-to-date and contained data on emi ssion rates in pounds per hour
both before and after treatnment. He realized that the *“ before
treatment” data was actually the nonproduct output information he was
| ooki ng for. In reviewing the calculations, he saw they were based on
exposed surface area, and the “ worst case” hi gh vapor pressure
sol vent. He was able to use the other solvent m xes and time per

batch to come up with reasonable estimates of the nonproduct output
for each hazardous substance generated in the targeted processes.

The team recorded the nmeasurements and estimates they had for
each process in Part Il of the Plan (see Figure 8.1 for the estimtes
the team made for ML/E2 & ML/ E1l).

When the data was recorded and the team had a chance to look it
over, it appeared that nonproduct output was generated in two ways
First, some nonproduct output was generated in constant amounts every
time a run was conpl eted, regardless of the run’'s size. For instance,
the pump liners usually had a constant amount of liquid left at the
end of each run, except for the processes run on new machines, which
consistently had approximately 50 percent less left in the liner. In
fact, the team realized that 15 of the 17 sources were a function of
the number of batch changeovers. Second, the remaining nonproduct
out put was generated in a direct relation to the size of the run.

Drying wall paper was one of these second kinds of sources. Only two
air sources (PA2 and PA3) were related to the yards of wall paper
produced.

Next, the team used data from the representative runs to

cal cul ate annual quantities of nonproduct output generated from each
source. They realized they needed to wuse different methods to
cal cul ate nonproduct output for the different sources. For nost
sources related to the nunmber of batch changeovers, the team needed
informati on on the batches run for each process. Emly was able to use
the new producti on data for each process. The new data was used in the
cal cul ations. The two air sources that were directly related to the
yards of wall paper produced were easy. All they had to do was nultiply
t he nonproduct output per yard developed in the representative runs by
the total yards of wall paper produced for the process.

By adding together all the source data for each process, the team
devel oped new process-level data. They conpared the new process-|eve
data to the original estimates from Step 6 (Table 6.4). Most of the
esti mates were close, but the new estimte for acetone in the old
equi pment was much smaller than the original

At this point, the team realized there was an inmportant
difference in the estimates. In Step 6 the team based their estimtes
on production while in Step 8 they used the number of batches for each
process. This highlighted a trend in their production scheduling. They
know the new equipnment was more efficient and wusually schedul ed
shorter batches on one of the four new machi nes. This made the average
batch size for the new equi pment much smaller than the old. At the
same time, this meant that many of sources in the new equipment
generated nore nonproduct output per yard of wall paper produced than
the ol der equi pnment. The original estimates, which essentially assumed
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that batch sizes were the same for all processes, significantly
overestimated |osses for the old equipment, while the estimates for
new equi pment underestimated those | osses.

The team felt that the new estimates were nore accurate and used
them in their next steps as they prepared to |ook at developing
pol lution prevention options for each source.

After the necessary data was collected, Thomas prioritized the
sources by the amount of nonproduct output generated at each targeted
producti on process. He distributed copies of this data to the team
menmbers and asked them to use them to prepare for the next meeting by
t hi nki ng up pollution prevention options for those sources.

Generating Options

The exciting part of pollution prevention planning begins here.
This is where your team stops collecting data and begins actively
| ooki ng for ways to reduce your facility’s involvenment with hazardous
subst ances. New Jersey’'s Rules reflect this natural break; it is
where Part 11 of the requirements for pollution prevention planning
begi ns. Appendix F is a checklist of the requirements for Part |1l of
a Pl an.

Thi nk about how your team will find pollution prevention options.
A good way to get started is to have a member of the pollution
prevention team present each targeted process or source to the rest of
the group, perhaps together with a schematic or process flow diagram
From this starting point, the team will develop its ideas. Their
under standing of how the targeted production process or source
functions is vital to devel oping potential pollution prevention

options. Det ai | ed narrative descriptions of the targeted processes or
sources provide this understanding. These descriptions include
informati on about any activity that occurs in the process, the overal

met hods used to achieve the desired result, and the specific
techni ques used in that method. Once the descriptions are compl ete,

gat her your team together to begin identifying pollution prevention
options.

Think creatively. . . and fundamentally. Pol l ution prevention
techni ques fall along a continuum from fundamental changes of
processes and sources to increased efficiency in what already exists.
Your team should | ook for ideas all along this continuum At one end,
there are options that address fundamental questions about your firm

l'i ke: What do you sell? Who are your customers? Do you sell a
general product to a wide array of users or do you deal with a set of
customers, providing them with specific supplies that m ght be
interchanged with something simlar or better? Depending on the
answer to questions |ike these, you may be able to elimnate some of
your sources (or even processes) altogether by refornulating products
or by selling your customers another product your firm makes that does
not involve the targeted source or process, but which will serve their
needs.

For instance, a paint manufacturer could achieve major pollution
prevention progress if it noved away from oil based paints toward
wat er based |atex paints. That kind of pollution prevention comes
from asking fundamental questions about your firm In the case of the
pai nt manufacturer the question m ght be “ Do we make paint or do we
make oil based paint, and what is the difference to us and our

custoners?’

If it is impossible to make this type of fundanmental change,
there are many pollution prevention options that |eave processes
essentially the same, but alter the hazardous substances they use.
For instance, a process that uses an organic solvent m ght function
just as well using a non-hazardous aqueous sol vent.

Finally, at the other end of the continuum are options that
involve the same chemicals in the same process, but use them nore
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efficiently, thus reducing the use and/or nonproduct output in the
process. Equi pment nmodifications, changes in operating paranmeters and
i mproved mai ntenance (“ housekeeping” ) fall into this category.

From these general methods, your team needs to find specific
prevention measures for the targeted processes and sources. The team
can use any problem solving system including answering some targeted
guestions, conducting a brainstorm ng session, and |ooking to outside
sources of information. As your team |ooks for options, start the
search using the work that has been done in the previous Steps. The
nonproduct output, process, and source data which has already been
collected is an inportant and useful base from which to begin | ooking
for avail able pollution prevention options at the facility.

The answers to a series of questions about your facility may | ead
to pollution prevention options. Such questions can help the team
t hi nk fundamentally about pollution prevention and how it relates to a
targeted process or source under consideration. Some  of t hese
guestions include:

Can we meet our customers' needs with an altered product that
generates or uses |ess hazardous substances?

Why must we use this particular material ?

Are there sinple changes in operations which will prevent
pol lution?

Can we substitute |less hazardous or non-hazardous substances
for ones we are using now?

Are there equi pment modifications or upgrades we can make to
reduce nonproduct output?

After discussing the issues and recording the ideas raised by
these questions, your team can consider questions directed toward nore
specific pollution prevention techniques:

Are our mai ntenance procedures and schedul es optim zed?

Do the equi pment operators use the most efficient procedures
or would retraining be appropriate?

How efficient are our housekeeping procedures?

Are raw materials delivered in optinmm quantities at optinmm
times?
Do production runs and schedul es optim ze material usage?

Questions like these will focus your team's thinking on topics
that will lead to pollution prevention ideas. They will also lead to
new questions that apply more closely to the processes at your
facility.

Empl oyees who work with your targeted processes and sources
shoul d be encouraged to submt their pollution prevention ideas or to
get actively involved in the brainstorm ng sessions. Develop an easy
way for them to make suggestions and offer a bonus for workers who
come up with ideas that are wused. Or publicize your pollution
prevention efforts with an event, |like a facility-wide pollution
prevention contest.

Brainstormng is an excellent way of tearing down the obstacles
to empl oyee involvenment and creative thinking. Bring your pollution
prevention team together with the individuals who work with the
targeted process or source. The basic principle of brainstormng is

t hat everyone gets an opportunity to suggest “ outlandish” ideas and
that those ideas are not elimnated before there is time to realize
that they may not be so outlandish after all. Each person in the

session should come up with as many ideas as possible to share with
the rest of the group. Every idea is written down, but ideas are not
eval uated at this point. Eval uation is put off until later to ensure
that nothing stifles creative thinking during the brainstorm ng
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Finally, there are many places to get started with seed ideas.
The EPA and the New Jersey Technical Assi stance Program have

descri ptions of options that have worked at facilities simlar to
yours. I ndustry trade groups are also a good place to turn. These
sources will provide your team with assurance that it has not

overl ooked a sinple proven technique already used by another firm
(See Appendix C for outside sources of information.)

CASE STUDY: Top Shelf Finds Its Avail abl e
Opti ons

Sarah and Thomas prepared for the next team meeting by assembling
a folder for each team member. The folders held flow diagrams and
t abl es of process specific and source specific nonproduct output data
for each hazardous substance at the ten targeted production processes.
They wanted the team to be able to refer to these data during the next
meeting, when it would brainstorm for pollution prevention options.

At that meeting, Sarah announced that the team would work through
the ten processes and their sources, and record any option that m ght

qualify as pollution prevention. The team had prepared for this
meeting by noting ideas they had come up with during the preceding
weeks. Jerry pointed out that his ideas applied to all the printing
machi nes. He suggested that the team didn't need to go process by
process since so many ideas applied universally. Sarah said she
wanted to go through the targeted processes one by one because there
still could be ideas that applied to only certain solvent formulas,
such as raw materi al substitutions and product refornmul ati on.

Nevert hel ess, she agreed that some ideas were broadly applicable, so
they’d be marked on her master copy of prevention options and
automatically carried over to each targeted process.

Starting with process ML/El, the team came up with ideas to
reduce nonproduct output at the sources in each targeted process.

They also had some ideas which reduced nonproduct output at all the
sources in a process, such as production schedule changes and raw
mat eri al substitutions. Table 8.2 summarizes the options generated,

the processes they apply to, and the specific sources that the options
i mprove.

During brainstorm ng, every idea was noted and the processes and
sources it applied to were recorded. The ideas were not discussed
during the session, but afterwards Thomas said that he did not think
i deas 4, 13, 15, or 18 would qualify as pollution prevention because
they involved out-of-process recycling. The ot her i deas were
pol lution prevention and a revised table became the |ist of avail able
options in the Plan, which shows what options m ght be feasible at
each targeted production process.

Anal yzi ng Your Options

When your team has found all the pollution prevention ideas it
can, it should begin to evaluate those ideas. The first step is to
screen them to be sure that they represent true pollution prevention
t echni ques. People often have different understandings of what

pol lution prevention is, so your team may have included in its |ist of
options some concepts that do not fit the definition of pollution
prevention your facility is working under. For instance, most Kkinds
of recycling and reuse are not pollution prevention under the New
Jersey Act.

Do not discard the ideas which do not fit the definition of
pol lution prevention. Set them aside; your team may inmplement them
outside of the Pollution Prevention Plan or they may be worked into
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the Plan if viable pollution prevention options are not found for a
targeted process or source.

Al | the options that do meet the definition of ©pollution
prevention must be recorded in the Plan as avail able options. The team
will choose the options they believe the company should invest in from
the avail able options list.

When the team has a list of +true prevention approaches, go
t hrough the individual alternatives, discuss each one, and elim nate
those that are fanciful or plainly unworkable. I f your team is unsure
about whether to elimnate an option, carry it over to the next step
where a more detailed analysis will reveal the answer.

To decide which alternatives amng those remaining will be
i mplenented, a feasibility analysis is required for each one. A
feasibility analysis for pollution prevention planning consists of two
parts: technical analysis and econom ¢ anal ysis. These anal yses may
be conducted at the same time, although information from the technica
anal ysis may provide cost data for the financial analysis. If the
team has found an option that is obviously worthwhile which it plans
to implement, it is not necessary to do a detailed feasibility
anal ysi s.

Techni cal Feasibility Analysis
Is it possible? That is the first question you need to answer

about a pollution prevention option. A more conplete form of the
guestion is, “ WIIl our facility be able to use this in our process
and will it reduce our use and/ or generation of hazar dous
subst ances?” This can be easy to determne for ideas that involve
changes in procedure, but for a process or equipment change

| aboratory research and pilot plant |evel testing may be needed before
you know whet her an idea will work.

People from all phases of plant operations should be involved in
the technical analysis. They will be the ones who design tests and
experiments to show whether an idea will work and what its effect on
use and nonproduct output will be. Throughout the technical analysis,
financial managers will collect cost data to feed into the next phase,
determ ning financial feasibility.

A first step in answering the question, Is it possible?” is to
know what “ it” consi sts of. An identification of the pollution
prevention option, which describes how it relates to the processes and
sources of nonproduct output it affects, will tell your team what the
repercussi ons of the option could be. For instance, one option that
appears in the wall paper case study is installing a closer fitting
roller trough on an ol der piece of equipment. A description of this
option shows that this would require several new pieces of equipnment,
changes in procedure, and personnel retraining. There m ght also be
new maintenance procedures. Ot her options could involve different
energy needs or space configurations on the shop floor. Your team
should learn if your facility can accommdate these kinds of changes.
| npractical options should be abandoned.

At the end of your technical analysis your team will have a |ist
of changes that could be made at the facility if noney were of no
concern. In the next section your team will work out which of themthe
company can afford to inplenment. The answer may be all of them or it

may be only a portion of them

Fi nanci al Feasibility

For those projects. which prove to be technically feasible, the
next step is to measure their financial feasibility. The essenti al
guestion here is, “ WII this project be profitable.” This is where
the benefits and costs of an option are translated into concrete
financial terms, the |anguage which top managenent is accustomed to
heari ng. Then a choice will be made anong the many investnents
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competing for limted capital. A comprehensive financial analysis is
required by the Rule at this points. Such an analysis, which conpares
to that done for each process in Part I, will highlight the potenti al
for savings through pollution prevention. The results of this
compari son must appear in your Pl an.

Appendix G is a description of how to conduct a total cost
assessment for each potential project. Note that the Rules do not
require that a total cost assessment be done. Total cost assessnment
is a financial tool which compares pollution prevention options
agai nst the way things are done now and against other prevention
possi bilities. This tool extends the boundaries of project financial
analysis to account for the less tangible, indirect and |onger term
costs and savings typical of pollution prevention investments. This
tool also allocates these costs and savings to specific processes and
product |ines. Total cost assessment uses three types of information
for each potential project:

1. Current operating costs for a specific process or source,
including both direct and indirect, obvious and | ess obvious
costs.

2. Capital costs for the alternative technol ogy, including al
necessary changes upstream and downstream of the direct
process change.

3. Operating costs and savings over the |life of the proposed
proj ect, again including both direct and indirect, obvious and
| ess obvious costs and savi ngs.

Much of the data for number one is already in your Plan from the

financial analysis done at Step 6. By combining these costs with
those the team finds for two and three above, your team will have a
basis for calculating several indicators of profitability. These
range from a simple payback period to the nore conplicated, but nuch
preferred, internal rate of return (I RR) and net present value (NPV).
These values are ones which your firm s management may already
use to measure against a threshold or “ hurdle rate” when it decides
whet her to make any kind of investment. They are seldom applied to

envi ronment al management projects, however, because such projects are
t hought of as something necessary to remain in business (by staying in
compliance with the law) rather than as an opportunity to turn a

profit. Pol l ution prevention often does turn a profit, so a business
needs to think about pollution prevention investments differently from
mandat ory pollution control investments. Total cost assessments can

show your firnms management which prevention projects are nost
wort hwhil e and how they stack up agai nst each other and agai nst other
capital investments the facility is considering.

Management al ways uses its own best judgment in making capital
budgeting decisions, guided by their experience and intuition about

what the long term effects of a proposed investment will be. This is
particularly true for pollution prevention projects for which many
costs and savings sometimes are difficult to quantify. (See the list

of environment related costs in Step 6.) Approaches to quantifying
such costs and handling uncertainty are discussed in the total cost
assessment appendi x.

Wth a completed financial feasibility analysis, your team is
ready to choose anong a set of pollution prevention options which the
firms technical staff can implement and which the firms financial
managers are satisfied with.

Sel ecting Options to I nmpl ement
The options that made it through the feasibility analysis should

all be worthwhile investments. The technical analysis shows that they
are possible, and the financial analysis shows that they meet the
company's requirements for profitable investments. ldeally, the firm

51



woul d do all of them but usually the options need to be given the OK
by the company's managers before any action is taken

Someti mes, management needs to choose between options that cannot
be i mplemented together. In that case, a decision needs to be nmade
about which one to do. A completed feasibility analysis gives managers
criteria with which to pick anong the options. The magnitude of
nonproduct output reductions, the amount of money an option will save,
the time it will take to realize a payback, and any other issues
stemm ng fromthe feasibility analysis can informtheir decision.

If options cannot be done sinultaneously, because the conmpany
does not have the resources to do all at once, a good way of dealing
with them is to wait to decide on them until Step 9, where an
i mpl enent ati on schedule may provide a way around such resource
conflicts. Finally, remember that the Rules do not require a facility
to implement any pollution prevention at all, although most conpanies
wi Il inplement the options that turn a profit.

CASE STUDY: Top Shelf Chooses
| nvest ments From Ilts Options
Usi ng Feasibility Anal ysis

When the team had run out of ideas and had confirmed that the

ones they had were pollution prevention, it was time to pick anmong
them based on whether the techniques would fit into the facility’s
operations and finances. There were 16 techniques that qualified as

pollution prevention, although some techniques helped at severa
sources and were counted as an option at each source (see Table 8.2).
The next meeting started their feasibility analysis.

The first question on the agenda was whet her any techni ques were
obvi ously i mpossible. Everyone agreed that each idea had potential for
success; sone, in fact seemed obviously worthwhile. For instance,
Travis asked whether they could skip detailed analysis of the new
coppers cleaning system (option 16 on Table 8.2). It seemed obvious
to himthat it would reduce nonproduct output, improve worker safety,
and clean nore quickly than the current method. He pointed out that
the manufacturer’'s specifications showed the amount of solvent a
cleaning run would wuse, which compared favorably to the source
information from their current operations and gave the data necessary
to set numerical reduction goals. Finally, he noted that <cost
comparisons could be made against current hazardous waste shipping
charges since all the waste from the cleaning processes was manifested

separately. Thomas rem nded the team that the Rules required themto
have an analysis made up of certain elements in the Pl an. Travi s
replied that he was sure he could estimate those numbers in under a
day. The team took himup on this and adjourned until the next day.

At the next day’'s meeting, Travis distributed what he called a
focused feasibility analysis,” based on existing information. The
team reviewed it and noted that the new cleaning system would reduce
use and nonproduct output by about 2000 pounds a year, resulting in a
savings of raw material purchases and waste disposal costs. The team
decided to recommend to M. Stevens, the president, that the facility
invest in the cleaning system

“

They couldn’t nmake such easy decisions with the other options
they needed more information. For instance, several options would
change equipment at different steps in the production processes.
I ndi vi dually, none of the options appeared to be disruptive, but the
team was worried that collectively they m ght adversely affect

producti on. Sarah decided that Jerry, Samantha, and Travis should
wor k together as an assessment team to analyze these options. They
would | ook at the impact of these techniques on product quality,
production speed, turn around time, wor ker training, use and
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nonproduct output reduction, and anything else that could i mpact
producti on. Travis would call up some equipment manufacturers and
metal fabricators to see if their ideas could be put into practice.
He'd also get cost estimates and evaluate the savings the facility
could realize by making these investments.

Assessnent teanms seemed to be a good way of doing other

feasibility anal yses. Every option was assigned to a |ead person who
was chosen because he or she was an expert on the most inmportant issue
associated with the option. For particularly complex options, others
worked with the | ead person. The color matching computer would be a
huge capital outlay, so Emly took the lead on it. Jerry and Samant ha
had been working on different dye formulations, so they took the |ead
on raw material substitution. Optim zing production schedul es turned
out to have so many cross-cutting issues that Sarah took the |ead on
it, herself. In this way, every option would be assessed by somebody.

They agreed on what information was necessary on each option and
decided that it should all be presented in the same format to sinplify
compari son. They also decided that the sanme information should be
found for their current practices. Each |ead person would be
responsi ble for assembling the necessary data. They al so deci ded that
when finance numbers were murky, the assessment teams would carry out
some form of total cost assessment to clarify things.

After they'd had a chance to collect their data, another neeting
was call ed. It was clear from the beginning that two of the options,
the color matching computer and substituting raw materials, could not
be assessed quickly or without deeper technical investigation. The
team agreed to continue working on these options, but not wite them
into their Plan yet. If their investigations proved the ideas
wort hwhil e, the options could be added through a Plan modification or
at the five year revision. Several team menmbers were very interested
in these options and asked that the team formally investigate them
and include a time schedule for the activities needed to come to a
deci sion within the PIan.

The other assessnments yielded nore concrete results. Travis's
team felt the team could make decisions on several of the options
For instance, the source-level data collected during representative
runs showed that punps in the new equi pment produced 50 percent |ess

nonproduct output than the punps in the old equipnment. Option 1,
refitting the old pump liners with new, smaller ones could reduce
nonproduct output by thousands of pounds of solvent per year which
woul d save the facility over $50,000 each year. Repl acing the pum
liners was a one time cost of $250 Iliner. The group agreed with the

assessnment teamthat this was an obviously worthwhile investnent.

The other assessment teams reported their findings to the group,
whi ch then deci ded whether or not to recommend that the conpany invest
in each option. The pollution prevention team chose to i nmplenment some
options which elimnated others from further consideration. For
example, mxing ink directly in the punp reservoir made separate
m xing drunms unnecessary, so the options treating mxing druns
differently dropped out.

Finally, Sarah reported on her investigations into alternative
producti on scheduling. She said that every time they changed products
on a machine, a set amount of nonproduct output was al ways generated.
Sarah had estimated that every time equipment was set up for a new
product, about 10 to 13 pounds of nonproduct output was generated.
Anytime they could avoid a changeover, nonproduct output would be

reduced by about that rmuch. If they could reduce the nunber of
changeovers by 5 percent, then they could reduce their nonproduct
out put by thousands of pounds. To reduce changeovers, the facility
woul d have to make |onger runs of the same products and possibly
dedicate sonme lines to certain products, as had been done with the
| atex products |ines. The downside of such changes was that they
woul d reduce the facility's capacity for fast turnaround on niche

products and would increase their inventory of popular products.
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Sarah could tell that this idea made the team nervous. Everyone

was used to the facility's just-in-time production system Many of
the facility's systems were designed to serve the needs of just-in-
time production. No one wanted to abandon that system because it
all owed them to carry niche products and serve nore custoners. Em |y,

however, had sales figures for the last 5 years and pointed out that
the facility had consistently over 100,000 yards of their three nost
popul ar products each year.

For one product, batch size varied from 700 yards to 7,000 yards
and the average batch size was less than 1400 yards. Sarah estimted
that if production planning were improved, the average batch size for
these popular products could feasibly be doubled. This would, of
course, reduce nonproduct output for the product tremendously.

The team was nervous about this option because it was difficult,
if not impossible, to predict market demand. Yet, the numbers were

compelling and, theoretically, it wouldn't require revamping their
present system The idea was to expand the production planning wi ndow
to combine several small orders into one |arge batch. The members

decided to test the idea with a couple of the nmore popul ar products.
The only real danger was that a popul ar product would stop selling
and wind up in storage for a while, and warehouse space for a few
products would not present any significant problens.

The team sunmarized their discussions by listing the pollution
prevention investments they wanted to implement along with the
expected nonproduct output reductions and cost savings (see Table
8.3). Of the 20 options the team had generated (see Table 8.2), six
remai ned which they planned to implement. They would present their
findings to the President, John Stevens, whose final approval would
set things in notion.
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STEP 9
Devel op Nunerical Goals

Numerical goals can be the driving force that rallies the company around the pollution prevention program.
The development of these goals is dependent on which options, among the feasible ones identified in the last
Step, the company implements. Since the goals are based on a five year planning cycle, an implementation
schedule impacts goal-setting. The Rules require that facilities have goals for reducing the use and
nonproduct output of each hazardous substance, per unit of product, which the facility uses or manufactures
above the threshold. Y our team will have completed its Plan when it has chosen pollution prevention options
to implement and set up goals based on those options.

Every option that made it through the complete feasibility
analysis in Step 8 is an investnment opportunity in pollution
preventi on. Each option is not only physically possible, but fiscally
wor t hwhi | e. The facility would theoretically benefit by adopting all
of the techniques that have made it this far. Nevert hel ess,
resources, time, and capital may keep the facility from adopting such
a whol esal e approach. In this Step, your team will decide when to

make these investments, and, based on that decision, set goals for
achi evements in pollution prevention.

Schedul i ng Options | nmpl ementation

At least two things constrain conpanies from investing in every
pol I ution prevention option t hat appears prom sing: (1) the
avai lability of capital and (2) the timng of pollution prevention
i mpl ementation as it relates to scheduling other activities at the
facility. Fortunately, like wmany quality management prograns,
pollution prevention is done in cycles, so over the long run good
ideas that are superseded by others can be inplemented eventually.
| npl ement ati on schedules are a way of planning around resource and
timng problems. If the facility gets ahead of schedule, or decides
to supplement its pollution prevention program it can modify its Plan
to include new options between required five-year Plan revisions.

First Constraint: Money

Whi |l e each pollution prevention idea that gets to this stage is
econom cally feasible, your firm may not have the capital to do all of

them at once. If the firmis in a position to make such a whol esal e
investment, then the issues of timng that appear below are what will
govern implementation. Unfortunately, some businesses will not be
able to commt nmoney to every pollution prevention opportunity at
once. Fortunately, many pollution prevention opportunities are
i nexpensive to implement. In fact, some changes, 1|ike changes in

procedure, may be virtually cost-free.

The case may arise, however, when your team needs to choose
bet ween options that each require enough capital to make them nmutually
exclusive in the near term When this happens, the firm may still be
able to inplement several of the options in one planning cycle by
staggering them in your implementation schedule (see below); other-

wi se, management will have to decide which ones to implenment during
the current five-year planning cycle. To help make this decision,
your team may need to revisit information on the selected options,
such as a total cost assessment, which will show the relative economc
benefit of both options, and the technical feasibility analysis, which
will show the relative environmental benefit.

Second Constraint: Tinme

Time is another factor which may have an effect on what to do in
the near term and what to begin later in the cycle (or in the next
cycle). For instance, if an option requires changing a conponent in a
production Iline, it may mean tenporarily shutting down that |1|ine.
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Finding the right nmoment to do that will affect your team s decision

on when to implement certain options. Fortunately, some investments
are sinmple and quick to implement. For instance, a change in the way
hazardous materials are handled and stored to reduce spills could be
i mpl emented through on-the-job employee training. Ot her nmeasures,
however, may be more complicated, requiring research and devel opnment
and structural changes on the shop floor. These changes m ght del ay
production schedules or pull people away from other projects at the
facility. They should be coordinated with planned equipnment

mai nt enance or changes in production canpai gns.”

Your team needs to factor these constraints into its pollution

preventi on program decisions. An implementation schedule provides a
framework for making those decisions. Simple investments, which
require little or no capital and time, will alnost naturally be the
first ones wundertaken at the facility. These <can help build

confidence in your program because they usually provide quick
tangi bl e, and nmoney-saving results.

A useful procedure is to sort the prevention techniques your team

would like to adopt into a hierarchy that accounts for their expense
and conplexity, factors which may relate to whether they are people
oriented solutions (changes in procedure) or machi ne oriented
sol utions (changes in processes). Tabl e 9.1 presents sonme

hi erarchi cal categories and some exanpl es of prevention solutions that
fall into each.

Your team can use a hierarchy such as this to develop an
effective and fiscally responsible implementation schedule for the
facility. Estimate the time and capital it will take to install each
option and schedule its installation to avoid disrupting other
processes at the facility. Record the schedule in the Plan.

When the implementation schedule is completed, your team can
estimate when the benefits of pollution prevention wll appear as
reduced use and nonproduct output generation of hazardous substances.
Those estimates are the basis for your team s pollution prevention
goals for the facility and for processes, which are required by the
Rul es.

CASE STUDY: Top Shelf Sets Its
| mpl enment ati on Schedul e

The team at Top Shelf knew their first Pollution Prevention Plan
was al nost conplete. The feasibility analyses of the pollution
prevention options were conpleted, giving the team a list of options
which the facility could profitably invest in (see Table 8.3).
Al t hough all of the options |ooked good, the team knew they would need
an i nplementation plan to see them through to conpl etion.

The team decided the first start date for their inmplementation
schedul e would be in two nonths, on July 1. That would give themtinme
to secure the approval of top management. It also coincided with the
date the Plan Summary was due to the Department and was traditionally
a vacation time, when the facility reduced its workload and did yearly

mai nt enance on its equipment, a good time to install pol I ution
prevention equi pment. They began schedul i ng.

The first item they | ooked at was nmoney. Most of the options
were inexpensive and could be started with current operating funds
The copper cleaning system however, was an unbudgeted expense. Em |y

exam ned her accounts and decided that the company could allocate the
capital for the system by |ate September without pinching other parts
of the budget. According to the supplier, the system could be in
pl ace and running five months after the order was made.
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The other scheduling concerns were time constraints. One option,
optim zing the production schedules, was an ongoing challenge for
Sarah which she would start right away and continue to work on
t hroughout the planning cycle. The remaining four options involved
equi pment nodifications. Because the same people would be working on
i mpl enmenting these options, the team decided to split them up
Refitting the ink tray and changing procedures to begin reservoir
m xi ng could probably be finished in three to four months, so the team

decided to start equipment modification with them Based on that
schedul e, they set the start date for recutting the coppers and
refitting the pump liners for November when the first modifications
woul d be finished.

Recutting the coppers and refitting the pump liners would take
months to compl ete, because the coppers could not be replaced all at
once and the punps had to be sent away for the refit. See Figure 9.1

for a chart of Top Shelf’'s implementation schedul e.

Pol l uti on Preventi on Goal s

Why should facilities have goal s? Because goals excite people.
During the time since the pollution prevention policy was established
and your team was formed, the employees may not have heard much about
the pollution prevention program An official announcement of the
options to be inmplemented and the goals that the facility plans to
achi eve through those options is an excellent way to rekindle support
and excitement for the program The Rules require that Plans include

both process-Ilevel and facility-Ilevel goals for each hazardous
substance at the facility.

Goal s should be easily understood, easily measured, supported by
the people they affect, and realistically achievable. The baseline
information from Part | (Step 6) may have shown that there were
inefficiencies in particular processes which could be improved through
pol lution prevention, but, until Part Il was completed, there was no
way of estimating what realistic goals for reducing use and nonproduct
out put at those processes m ght be. Al so, there was no way of
combining the separate process-level reduction goals into a hazardous
substance reduction goal for the entire facility. Now, your team
knows what options it will i mpl ement and has scheduled their
i mpl enmentation; it can set reasonable five-year goals. Over tinme,
goals will facilitate the measurement of progress. If the facility
falls short of a goal, that will indicate where nore work m ght be
direct ed.

Setting Production Process Use and Nonproduct Out put
Reduction Goal s

The Part Il technical analysis should provide a good estimte of
the pounds of annual use and nonproduct output generation each
pollution prevention technique is expected to reduce (see Table 8.3).
These expected reductions can translate into goals at the process
level . Look at the inplementation schedule to see when process and
source inprovenents will manifest themselves as use and nonproduct
out put reductions. Base the process-level goals on the annual use and
nonproduct output |evels expected at each production process after
five years. If every feasible option will be inmplemented during the
five year planning period, then the total of the expected nonproduct
out put and use reductions found through the feasibility analysis in

Step 8 for each process, will be the five year goal for that process.
If some of the options are not inplemented, or will not have an effect
until after the five year planning cycle is over, then the effect of
those options should not be included in the process-level goals.
Since the goals are not | egal ly binding, your team can be
realistically ambitious. Goal s that indicate high expectations will

encourage continuous i mprovement of pollution prevention ideas.
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Process-1 evel goals are indexed to the unit of product that your

team chooses for each process in Step 6. In Step 6, the team
devel oped data for the quantities of hazardous substance used and
generated as nonproduct output at each process. The goals your team

develops in this Step are based on reducing the amount hazardous
substance used or generated as nonproduct output for each unit of

product produced at each process. This indexing separates changes in
use and nonproduct output due to pollution prevention from changes due
to fluctuations in production Ilevels. Utimtely, your team wil

express its production process goals as percent reductions in use and
nonproduct output, insulated from changes in production. The case

study in this Step demonstrates how to make such cal cul ati ons.

Setting Facility-Level Use and Nonproduct Output Reduction
Goal s

Hazardous substance reductions at the facility level are an
i mportant indicator of how well process-level pollution prevention is
wor ki ng. Therefore, facilities must set goals for the whole facility
as well as for processes. Facility-1level reduction goals are
expressed as the ampunt the facility plans to have reduced its annua
use and nonproduct output generation of each hazardous substance after
five years of pollution prevention. These goals are expressed two
ways. First, they are expressed as the difference, in pounds, between
the quantity of a hazardous substance used or generated during base
year and the quantity used or generated during the |ast year of the
five year planning period. Second, they are expressed as the
percentage of the base year use or nonproduct output generation which
has been reduced by the end of the five year planning period for each

hazardous substance. Note that these reductions are based on the
cumul ative effect of pollution prevention inplemented at each targeted
production process over the five year planning period. However, the
process-1l evel goals cannot be added directly to calculate the facility

goal s because they are based on pounds reduced per unit of product to
account for changes in production at the process |evel.

However, your team should recognize that there is a relationship
bet ween the process-level goals and the goals it chooses for the whole
facility. To calculate the facility goals, your team can nmultiply the
gquantity of product produced at each process during the base year by
the process-level goal (expressed in reductions per unit of product).
This will give your team the expected reduction in annual use and
nonproduct output generation at each process after five years.
Gat hering these expected quantities for each hazardous substance at
all targeted processes will allow your teamto assenble facility-Ileve
goal s for each hazardous substance.

The | evel of production chosen to find the facility-level goals

can i mpact the accuracy of the goals. Usual ly, the base year |evel of
production is used, because it is difficult to predict what production
will be five years out. Since production is likely to change, the
Pl an Progress Report will use a production index to help account for
these changes in production (see Step 11). I f production |evels

change drastically, the facility can always revise its goals during
t he planning peri od.

CASE STUDY: The Team Deci des on Goal s

The team met to wrap things up for this planning cycle by
choosing goals for the Pl an. The team was pleased with the work it
had done, and was excited about presenting a conmplete Plan to the
Presi dent and the rest of the company. The goals they would come up
with during this neeting would show what the team expected pollution
prevention would acconplish at the facility.

Fortunately, the goals followed directly from the work the team
had al ready done. The team had tables anal ogous to Table 8.3 for each
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targeted process. These tables showed the reductions that each
pol lution prevention technique was expected to bring about. The
tables also categorized the reductions by hazardous substance. The
i mpl ementation schedule showed that all of these reductions should
mani f est thensel ves before the end of the five year planning cycle, so
they should all be included in the goals. For each hazardous
substance, the team added together the five year expected reductions
in use and nonproduct output at each source within each process.
These totals, when expressed on a per unit of product basis becane the
team s goals for each process. Thomas pointed out that the goals
woul d actually be reported as percent reductions from the base year
use and nonproduct output per unit of product to the goal year use and
nonproduct output per unit of product (i.e., a 35 percent reduction in
acetone per wunit of product, etc.). However, they needed the raw
numbers to calculate the percentage reduction and to develop a
facility-1evel goal

Utimately, the team arrived at 38 NPO process-level goals, one
for each hazardous substance wused at each of the 10 targeted

producti on processes. In this case, all of the NPO process-Ilevel
goals can also be used as use goals because the hazardous substances
are “ otherwi se used” and NPO generation is equivalent to use. ( See

Table 9.2.a)

The team based its five facility-level goals (one for each
hazar dous subst ance) on successful ly achi evi ng the pol l ution
prevention it planned at each process. They used the process-I|evel
goals for each hazardous substance (M BK, MEK, Nitropropane, Tol uene,
and Acetone) and converted them back from the per unit of product

basis since facility-1level goals were reported as raw reductions. The
team converted the goals by nmultiplying them by the production at each
process during the base year. Finally, they added the results for
each hazardous substance together. These totals represented the

amount that annual wuse and nonproduct output for each hazardous
substance would be reduced after five years if production remained at

the base year |evel. Sarah | ooked this over and was concerned because
she knew that production would fluctuate (she hoped it would go up)

If this happened, then the facility would al most surely fail to nmeet
its goals, since use and nonproduct output are linked to production
| evel s. Thomas, however, had been exam ning the Progress Report Forns
he’d have to fill out and realized that they included a production
i ndex which would allow the facility to track its goal against the
base production |evels. He explained this to the other team nenmbers
and they settled on the facility-level goals (see Step 10 for

informati on on how the goals are reported in the Plan Summary).

Since Top Shelf does not generally consume or produce hazardous

substances on site, its nonproduct output reduction goals are usually
the same as its use reduction goals. (This is true for most cases
i nvol ving hazardous substances that are “ otherwi se used” , e.g., as
sol vents or processing aids.)

There is one exception for Top Shelf. M BK is incorporated into a
glue gauze in one nontargeted process. While there are no process-
| evel goals, this use as a formulation component results in facility-
| evel use of M BK being greater than the quantity of nonproduct output
gener at ed. (This is true for nost cases involving hazardous
substances that are manufactured or processed.) In Table (c) and (d)
bel ow, note that M BK use differs from NPO generation at the facility
| evel , whereas, use and NPO reduction goals are identical for all

ot her hazardous subst ances.
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STEP 10
Summari zi ng the Pl an

A Plan Summary provides a conveni ent way of showi ng the public,
management, and regul ators what pollution prevention planning the
facility has done wi thout revealing all the details of the full Plan.
The Department has devel oped Plan Summary forms that must be filled out
by covered facilities, creating a consistent format for reporting
summary information. A markup of the Plan Summary is contained in
Appendi x B.

Your facility's pollution prevention planning is important to
many groups, including senior managers, stockholders, the Department,
and the neighboring comunity. Nevert hel ess, they do not need to see
the conplete Plan to understand and appreciate what the facility is
doing to protect the environment (and save noney) through pollution
prevention. A summary of the Plan is a valuable tool for briefing
peopl e inside and outside the facility. A public summary is also a

concrete denmonstration of the firms commtment to protecting the
environment through pollution prevention

The Department will provide covered facilities with Plan Summary
forms to compl ete. The Plan Summary consist of information that your
t eam uncovered when it analyzed pollution prevention options (Part |1
of the Plan): the pollution prevention nmethods selected, the schedul e
for doing them and the five-year reduction goals for wuse and

nonproduct output both at the process and the facility |evel. To put
this information in context, Plan Summaries include ranges for
reporting the amounts of hazardous substances used in the targeted
processes, and generic descriptions of all the covered production
processes and targeted sources at the facility. This information
presents a picture of the business conducted at the facility, but can
do so without giving away confidential information. Li kewi se, the

process-1level goals in the summary are not reported as the raw nunbers
your team found in Steps 6 and 8, but as percent reductions per unit

of product instead. If your team believes that the generic process
descriptions and the reporting of process-level goals as percent
reductions will still reveal sensitive information, there are
provisions in the Rules that allow the facility to make this

informati on confi denti al

Conpl eting a Plan Summary Form

There are four sections on the Departnment’s Plan Summary. They
cover adm nistrative information for the facility, facility-Ilevel
goals for each hazardous substance used or manuf actured above
threshold at the facility, process information for each process
involved with a covered hazardous substance, and pollution prevention
informati on and goals for each targeted producti on process.

The person who fills out these forms for the facility will be
famliar with the admnistrative information, which is required on
ot her Department reporting forns. There are, however, other elements
on the Plan Summary form that are new. The forms ask for the
reduction goals for the hazardous substances used and dgenerated as
nonproduct output at both the facility and process |evels. Your team
established these goals in Step 9. Your facility will submt these
goals on a separate facility-Ilevel informati on section for each
hazar dous substance. On that same section, facilities may optionally

report numerical data on pollution prevention for the hazardous
substance inmplemented between 1987 and the base year and qualitative
descri ptions of pollution prevention achi evements before 1987

~Generic nomenclature is also used in the process description
section to describe every process that involves a covered hazardous

substance at the facility. The descriptions will give those who use
the Plan Summary an understanding of what the facility does, without
revealing too much about specific operations. It will also put your
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tean s targeting decision in the context of the processes that could
have been targeted.

The process-level goals are reported in the Plan Summary as well,
in a section that includes both the goals and a schedule for starting
and completing the pollution prevention techniques used to achieve
those goals. The schedul e uses the generic nonenclature of the EPA’'s
Form R to describe the pollution prevention techniques.

Detailed instructions for the Plan Summary will be included in
the reporting package that covered facilities will receive before the
sunmari es are due. Nevert hel ess, when questions arise concerning the
forms at any time, facilities are encouraged to call the Office of

Pol luti on Prevention for assistance at 609/777-0518.

Confidentiality On-Site and in Summari es
Preparing a Pol I ution Preventi on Pl an someti mes rai ses

confidentiality concerns. The Plan should be available to the pollu-
tion prevention team and to the managers whose processes are affected
by it. It may, however, contain confidential information as part of
its inventories or process descriptions. It’s possible that such
information is not together in one place anywhere else at the
facility, so it makes sense to protect any sensitive information it
cont ai ns. At the same time, the Plan nust be available to the

Depart ment inspectors, who are required to treat any information in a
Pl an they review on site as confidential information

Li ke the actual Plan, a Plan Summary may contain data that the

facility feels should be kept confidential. If your teamis creating
a summary on its own for senior management or stockholders, then it
can control what goes in it, but the summaries that covered facilities
prepare for the Department nust contain specific information. I f your

team or managers believe that any of the informati on you would submt
in a Plan Summary is so sensitive that it should remain secret, then
the firmwill want to file a confidentiality claimwith the Depart ment
to prevent this information from becom ng publicly avail abl e.

A confidentiality claimallows a facility to submt a prelimnary
public copy of its Plan Summary (or Progress Report) in which
potentially confidential information is blacked out or deleted. The
facility also submts a complete sunmmary as well. The bl acked out
version is what will be made public, while the other is kept as
confidential information by the Departnment. Confidentiality clains

may not be filed for information pertaining to a hazardous substance's
rel eases into the environment or into a waste water treatment system
If a confidentiality claimis filed, the company should be able to
show that it has taken all reasonable measures to protect the secrecy
of the information, that disclosure of the information would be l|ikely
to cause the conpany economc harm and that it has met the claim
substantiation criteria at N J.A.C. 7:1K-9.3(a). Pl ease call the
Office of Pol I uti on Prevention with any guestions about
confidentiality or for more details on the claimprocess.

Case Study: Thomas Sunmari zes the Pl an
For the Team

Once the inplementation schedule and goals had been chosen, it
fell to Thomas to conmplete the Plan Summary forns. He conpl eted the
adm nistrative data for the facility easily. Next, he had to fill out
a facility-level summary for each covered hazardous substance, one for
M BK, MEK, Nitropropane, Toluene and Acetone. These sections focused
on the facility-level goals the facility had established in Step 9.

The next section was a description of each process and grouped
process the team had identified by the end of Step 5. Thi s meant
filling out a section for the gauze gluing operation, which the team
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had not targeted, as well as a section for each of the targeted
processes. The summary includes both a narrative description and a
description using nomencl ature contained in Appendix C of the Rules.
Thomas used the narrative description to provide an overall picture of
each process, and then carefully described the steps of the processes
using the Department's generic nomenclature. The nomencl ature
included terms |ike formulating, printing, drying, and cleaning which
Thomas felt accurately described the steps of the process as the team
had defined them through process flow diagrams.

Finally, Thomas filled out goal sheets for each of the targeted
production processes, a |large subset of the processes he' d described
in the previous section. For each process, he reported the facility’s
goals for use and nonproduct output reductions, and an inmplementation
schedul e for starting and completing those options. See Appendix B
for a copy of the forms Thomas filled out for the facility and two of
the ten targeted processes. (Note that there may be some alterations

in these forms before they are distributed to facilities.)
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STEP 11
Tracki ng and Reporting Progress

Progress Reports can be valuable tools for keeping your pollution
prevention planning effort on track and keepi ng conmpany managers, the
public, and the Department up to date on whether your programis
meeting its goals. The Department will provide Progress Report forms
that covered facilities must complete each year after submtting their
Pl an Sunmary. The Department has combined the Pollution Prevention
Progress Report with the Conmunity Right to Know Rel ease and Poll ution
Prevention Report (formerly the form DEQ 114).

Is it working? Your firm has made a comm tment and allocated

resources to pollution prevention. Once the program is underway, the
team nust answer a question from top executives, the public, and the
Department: is the program meeting its goals? The Progress Report
wi |l hel p answer that question. The Department’s Progress Report form
is built around the goals your team reports in the Plan Summary.
Learning your facility's progress toward those goals neans tracking
reductions (or i ncreases) in nonproduct out put generation and
hazardous substance wuse. Al t hough it is not part of the report
subm tted to the Department, financial progress should also be tracked
so facility managers will know whether the investment potential of
pollution prevention is being reached. Such information can guide

adjustments to the Plan, possibly paving the way for nore pollution
prevention in this planning cycle, or focusing your team s search for
new techniques in the next cycle. Facilities will receive Progress
Report forms from the Department before July 1 of each year of the
pl anning cycl e.

By tracking progress, the team can show how changes due to

pollution prevention relate to the goals the firm has set. If the
reductions fall short of the goals, then the team will need to find
and report the reasons for the |ack of progress. Per haps there has

been a delay in the equipment modifications your firm undertook or
pl anned process changes were not properly carried out by personnel.
In this way, progress reports will feed back into the pollution
prevention program allowing the team to make adjustments as the Plan
is carried out.

Compl eting the Progress Report Form

The Progress Report forms cover adm nistrative data, facility-
|l evel data for each hazardous substance, facility-level pollution
prevention reductions in wuse and nonproduct output of hazardous
substances, targeted process reductions in use and nonproduct output
of hazardous substances, and conditions that would trigger a Plan

modi fication. As with the Plan Sunmary, the adm nistrative
information in the Plan Progress Report will be famliar because it
consists of the same data that is reported to the Department on other
forms. The facility-level data will also be famliar because it is
the same information that was submitted on the NJ Department DEQ 114
(the Release and Pollution Prevention Report) in the past. Some
changes have been made to this facility-level materials accounting

informati on, however, to reflect accurately what can happen at an
i ndustrial facility. The detailed instructions that the facility wil
receive with its reporting package explain these changes. Facilities
are required to fill out the admnistrative section once and a
separate materials accounting section for each hazardous substance.

The rest of the Progress Report deals directly with the Plan and
with progress toward meeting the Plan’'s goals. Since this information
must be reported every year, your team should consider setting up a
system perhaps a spreadsheet that allows the reported elements to be
tracked automatically. By tracking the important pollution prevention
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val ues continuously, your team can report on progress easily for the
facility as a whole and for individual processes.

Facilities nmust report on their achievements facility-wi de and
for each targeted process. For each hazardous substance, the
facilities must provide the reductions (or increases) in hazardous
substance use or generation of nonproduct output conpared to the base
year and the progress toward facility-wide goals fromthe base year to
the current year.

For targeted processes, facilities will report on their progress
for each hazardous substance that the process is involved with. They
will show their progress toward their five year goals, the progress
made since the base year, and the reduction methods used to achieve
t hat progress. At both the facility and the process |level, the
changes in releases are also reported from year to year

The Progress Report form also allows conpanies to fulfill the
requi rements for adjusting the Plan and Plan Summary when significant
changes happen that affect the Plan. The situations where a Plan
modi fication is required by the Rule' are listed as a series of yes or
no questions. If any of those situations apply, the facility can show
which parts of its Plan it will nmodify. For instance, changing the
facility’s grouping decision in the mddle of a planning cycle would
trigger a Plan update. Changes to the Plan Summary are submtted
along with the Progress Report, so the Department’s records reflect
changes in the facility’s Pl an.

Detailed instructions for the Progress Report will be included in
the reporting package that covered facilities will receive before the
Progress Reports are due. Feel free to call the Office of Pollution

Prevention at 609/777-0518 with any questions about reporting that
arise either before or after the reporting packages are sent out.

Pol lution Prevention Process-1evel Data Wrksheet (P2-115)

In lieu of the Progress Report described above, a facility has
the option of annually submtting a Pollution Prevention Process-I|eve
Data Worksheet (P2-115) for each covered chemi cal at each process.
Since this worksheet must be conpleted for the Plan, submttal wil

save facilities the time to conplete additional forms each year. In
addition, the Department has committed in the Rules to perform all
necessary cal cul ations. Addi tional instructions on filling out this

form is given in the Instructions for the Release and Pollution
Preventi on Report avail abl e form the Depart ment and on t he
Department’s website (www. state.nj.us/dep/opppc.)

Fi nanci al Progress

A final area where your facility will see progress is in the
money saved and spent through pollution prevention, although it is not
reported on a Department form When assessing the financia

feasibility of your pollution prevention options, your team made
estimates of the econom c impacts of carrying out various options. At
this point, you should be able to directly measure how costs have

changed for your targeted processes. The cost accounting framework
your team set up to conplete the requirements of the Plan may be very
hel pful in assessing econom c progress. Once the firm has begun to
realize the financial benefits of pollution prevention in rea
savings, interest in pollution prevention will increase throughout the
company. In addition, knowl edge of which pollution prevention
measures are mopst cost-effective will improve your analyses in the
future.

Confidentiality

The confidentiality provisions that apply to Plan Summaries, as
described in Step 10, also apply to Progress Reports. A facility
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manager may submt a confidentiality claim for a Progress Report when
he or she feels that the disclosure of the information is likely to
cause the company econom c harm When the Department receives a
public request to see a Progress Report for which a confidentiality
claim has been filed, it will assess the claim and determ ne whet her
it is justified according to the confidentiality provisions of the
Rul e.

CASE STUDY: Reporting the First Year’s
Pr ogr ess

Top Shelf’'s team was responsible for putting the Plan into
practice. The team worked hard during the year after submtting the
Plan Summary to the Department. Their implementation schedule kept
them busy preparing and installing pollution prevention options.
Emly conpleted work on the spreadsheet she'd designed to track the
production, wuse, and nonproduct output generation at each process,
whi ch, after the first year was over, allowed Thomas to fill out the
Progress Report fornms without very much hassle.
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STEP 12

Updat e Your Pl an

Thelast step in the planning processisto start again. Pollution prevention should be ongoing, providing continuing
environmental and economic benefits to the companies that pursue it.

Pol lution prevention teams do not retire; Pollution Prevention

Pl ans are not compl et ed. In the same way that a conmpany manager is
al ways on the |ookout for ways to improve business, the pollution
prevention team should always be hunting for new opportunities. Mor e

often than not pollution prevention opportunities are ways to inmprove
busi ness.

By establishing a pollution prevention policy the firm cleared

the way for doing pollution prevention. Now your teams task is to
turn its acconplishments into a stable planning frameworKk. There are
several reasons for doing pollution prevention this way:

Initial successes will provide an incentive to do nore.

When |l ong term projects succeed, resources will beconme

avail able to start new projects.

When problems arise for one option, a stable planning
structure provides a way to | ook for alternatives.

Continuing reporting and revision requirements under the Rules
are another reason for your team to keep its prevention activities
current. For these reasons, part of your team s pollution prevention
strategy should be one of continuous inmprovement. Therefore, the
final step of pollution prevention planning is to begin again.

Devel op a cycle of pollution prevention action and re-eval uation.
Reeval uati on may show that changes in technol ogy or finances have made
somet hing feasible that did not appear so in previous planning cycles.
Through such checks the company can maintain pollution prevention
programs over the long term without exhausting the feasible and
financially rewarding options. It is important to find concrete ways
of spurring continuing progress, perhaps by offering new employee
incentives, or by reviewi ng past successes and presenting them as the
record to beat.

Continuing planning is required by the Rules. They require Plan
revisions every five years, yearly updates of certain information, and
modi fications when significant changes occur that affect the Pl an.
Nevert hel ess, these requirements should not Ilimt your team from
updating and inmproving its Plan nore frequently. I f your program
seems to call for a shorter interval, then follow your program The
Rul es are designed to encourage planning. More frequent revisions are
within the spirit of that design

If your team does decide to update its Plan between five-year

revisions, it can explain how the update would affect the Plan Summary
in a special section of the yearly Progress Report. That way,
progress toward your new goals will be made public through the
Progress Report and your facility will get the credit it deserves.

Begi nning again is the way to make your firmis program an ongoi ng
success rather than a brief flurry of pollution prevention techniques.
As the planning cycles go by and your team gets nore confortable with
pollution prevention, new ideas are almst sure to crop up. New
Jersey’s Office of Pollution Prevention is anxious to help in this
process in any way possible, as is the New Jersey Technical Assistance

Program Pol lution prevention opens the way to new environmental
protection, econom ¢ strength, and powerf ul partnerships in New
Jersey.
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APPENDI X A

The TRI Toxic Chemical List



The TRI Toxic Chemical List (EPCRA SECTION 313)

S RTK

De mnims

CAS Nunber Nunber Subst ance Narre
Concentration

71751-41-2 3175 Abamectin [Avermectin Bl]

30560- 19- 10 3140 Acephate (Acetyl phosphoram dot hi oic acid O S-di methyl ester)

75- 07-10O 0001 Acet al dehyde
0t 60- 35-5 2890 Acet am de
0t 75-05-8 0008 Acetonitrile
L0 98- 86- 2 2961 Acet ophenone
L0 53-96-3 0010 2- Acetyl am nof | uor ene
062476- 59-9 3455 Aci fl uorfen, sodi um sal t
Lo [5-(2-Chloro-4-(trifluoronethyl)phenoxy)-2-nitrobenzoic aci d, sodi um
sal tl]O7 02-8 0021 Acrol ein
Lo 79-06- 1 0022 Acryl ani de

79-10-7 0023 Acrylic aci d
b 0107- 13-1 0024 Acrylonitrile
%15972- 60-8 3143 Al achl or
016 06-3 0031 Al di carb
1?%057- 48-9 3647 d-trans-Allethrin [d-trans-Chrysanthemc acid of d-allethrone]
b 0107- 18-6 0036 Alyl al cohol
b 0107- 11-9 0037 A1yl anine
! 0107- 05-1 0039 A lyl chl ori de

' (7)429- 90-5 0054 Al um num (f ume or dust)
b (1)344- 28-1 2891 Al um num oxi de (fibrous form
1?8859- 73-8 0063 Al um num phosphi de
b 0834- 12-8 3150 Anetryn
L0 (N Et hyl - N-(1 met hyl et hyl ) - 6- (methyl thio)-1,3,5,-triazine-2, 4-di am ne)

117-79-3 069 2- Am noant hr aqui none
0t 60- 09- 3 0508 4- Ani noazobenzene
01 92-67-1 0072 4- Ani nobi phenyl
01 82-28-0 0076 1- Am no- 2- et hyl ant hr aqui none
03%089 61-1 3156 Amtraz
10 o1 ges 0083 Anitrol e
o %664 41-7 0084 Amoni a (includes anhydrous ammonia and aqueous ammonia from water
o di ssoci abl e ammoni um sal ts and ot her sources; 10 percent of total

aqueous ammonia is reportable under this |isting)

101-05-3 3648 Ani | azi ne [ 4, 6-D chl oro-N-(2-chl orophenyl)-1, 3, 5-triazi n-2-am ne]

62-53.3 0135 Ani li ne
1.0
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90- 04-0 1421 0- Ani si di ne
o 1104- 94-9 2893 p- Ani si di ne
b 0134- 29-2 1422 o- Ani si di ne hydr ochl or i de
* 0127 0139 Ant hr acene
b (7)440- 36-0 0141 Ant i mony
b P4a0-38-2 0152 Arseni c
o %332- 21-4 0164 Asbest os (friable)
% To12-24.9 0171 At r azi ne
01 (6-Chloro-N-ethyl-N-(1-nethylethyl)-1,3,5-triazi ne-2, 4-di am ne)

7440- 39-3 0180 Bari um
1'2(2)781- 23-3 0191 Bendi ocarb [ 2, 2- D net hyl - 1, 3- benzodi oxol - 4- ol net hyl car banat e]

* J861- 401 3181 Benfluralin
L0 (N-Butyl-N-ethyl-2,6-dinitro-4-(trifluoromethyl) benzenam ne)

17804- 35-2 0192 Benonyl
Lo 98-87-3 0195 Benzal chloride
40 es 10 2895 Benzani de
40 a3 0197 Benzene
%t 90875 0204 Benzi di ne
01 98-07-7 0212 Benzoi ¢ trichloride (Benzotrichloride)
01 98- 88-4 0214 Benzoyl chl ori de
Lo 94- 36-0 0215 Benzoyl per oxi de
b 01oo- 44-7 0217 Benzy! chlori de
b (7)440- 41-7 0222 Beryl |ium
08%657 04-3 3194 Bifenthrin
Lo 92-52- 4 0795 Bi pheny!
b 0111- 91-1 2971 Bi s(2- chl or oet hoxy) nmet hane
b 0111- 44- 4 0232 Bi s(2-chl oroet hyl) et her
b 0542- 88- 1 0234 Bi s(chl or onet hyl ) et her
o l108- 60-1 0235 Bi s(2-chl oro- 1- et hyl et hyl ) et her
L0 56- 35-9 3479 Bis(tributyltin) oxi de
118294- 34-5 0245 Bor on trichloride
b (7)637- 07-2 0246 Bor on trifluoride
0314 20-9 0251 Br onaci |
L0 (5- Brono- 6- met hyl - 3- (1- net hyl propyl ) -2, 4- (1H 3H) pyri m di nedi one)

53404- 19- 6 3651 Bromaci | , lithium salt (2, 4-(1H, 3H) - Pyri m di nedi one,
5- br ono- 6- et hyl - 3- 1.0

(1-methyl propyl), lithiumsalt)

7726-95-6 0252 Br oni ne
1'3(5)691- 65-7 3652 1- Br ono- 1- (brononet hyl ) - 1, 3- propanedi carbonitrile
b 0353- 59-3 0384 Br onochl or odi f | uor onet hane (Hal on 1211)
L0 75-25-2 0262 Br onof orm (Tri br ononet hane)

74-83-9 1231 Br onorret hane (Met hyl brom de)
L0 75-63-8 1912 Bronot ri f| uor onet hane (Hal on 1301)



1689-84-5
0
1689-99- 2
0
357-57-3
0
106-99-0
1
141-32-2
0

71-36-3
0

78-92-2
0

75-65-0
0
106-88-7
0
123-72-8
0

4680- 78- 8
0
6459- 94-5
1

569- 64- 2
0
989- 38-8

0
1937-37-7
1

2602- 46- 2

.1

28407-37-6
0

16071- 86- 6
1
2832- 40- 8
.0
3761-53- 3
1

81-88-9
.0

3118-97-6
0

97-56- 3
842-07-9
492-80- 8
128-66-5
' 7440-43-9
156-62-7

133-06-2

kPO PP O PRP P P P O PP O RPOEORE P O R RE P PP PP ORPEPR

O O PNO +» O _ O

3a, 4,7, 7a-tetrahydro- 2-

63-25-2
1.0
1563- 66- 2

0
75-15-0

56-23-5
1
463-58-1

.0
5234-68-4

0

120-80-9

.0
2439-01-2
0

133-90-4

0
115-28-6

IS T o =
o

1

3211 Br onoxyni | (3, 5- D brono- 4- hydr oxybenzoni trile)
3212 Bronoxyni| octanoate (Cctanoic acid, 2,6-dibrono-4-cyanophenyl ester)
0270 Br uci ne
0272 1, 3- But adi ene
0278 But yl acryl ate
1330 n- But yl al cohol
1645 sec- Butyl al cohol
1787 tert-Butyl al cohol
0287 1, 2-Butyl ene oxi de
0299 But yr al dehyde
0442 Cl. Acid G een 3
0445 Cl. Acid Red 114
0448 Cl. Basi c G een 4
0449 Cl. Basi c Red 1
0453 C 1 Di rect Bl ack 38
0462 C 1 Di rect Bl ue 6
3661 C 1 Di rect Bl ue 218
0478 Cl. Direct Br own 95
0503 Cl Di sperse Yel | ow 3
0504 C 1 Food Red 5
0505 Cl Food Red 15
0506 Cl. Sol vent O ange 7
0507 Cl. Sol vent Yel | ow 3
0509 Cl. Sol vent Yel | ow 14
2894 Cl. Sol vent Yel | ow 34 (Aur am ne)
0512 Cl. Vat Yel | ow 4
0305 Cadm um
0316 Cal ci um cyanam de
0339 Capt an

[ 1H | soi ndol e- 1, 3( 2H) - di one,

[(trichloronethyl)thio]-
0218

3224

3654

0357

Car bar yl [ 1- Napht hal enol , et hyl car bamat e]

0341 Car bof ur an

0344 Car bon di sul fide
0347 Car bon tetrachl ori de
0349 Car bonyl sul fide

Car boxi n (5, 6- D hydro-2-net hyl - N phenyl - 1, 4- oxat hi i n- 3- car boxam de)

0722 Cat echol

Chi noret hi onat  (6- Met hyl - 1, 3-di t hi ol o[ 4, 5- b] qui noxal i n- 2- one)

Chl or anben [ Benzoic aci d, 3-am no- 2, 5-di chl oro-]

3228 Chl orendi ¢ acid
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90982- 32-4
1.0

7782-50-5
1.0

10049- 04- 4
1.0

79-11-8

0
532-27-4

0

4080-31-3

0
106-47-8

1
108-90-7

0
510- 15-6

O = =

o

75- 68- 3
75- 45-6
75- 00- 3
67- 66- 3
74-87-3

107- 30- 2

563- 47- 3

104-12-1
76- 06- 2

126- 99- 8

542-76-7

63938- 10-3

354- 25- 6
' 2837-89-0
11897-45-6
95- 69- 2
75-88-7
75-72-9

460- 35-5

O O O P ORPONO OWwWO O O O P BB O » O o o

5598-13-0
0

P R P P O R R R P R P B P O O R O R R R

64902- 72- 3
1.0

7440- 47-3
1.0

7440- 48- 4
0.1

7440-50- 8
1.0

8001-58-9
1
120-71-8
108- 39- 4
95-48-7

106-44-5

P P o o
o o o r

3229

3655

0205

0415

3574

Chl ori muron et hyl

car bonyl ] - am no] sul f onyl ] benzoat e)
0367

0368
0373
0048

1-(3-Chloroal lyl)-3,5,7-tri aza- 1- azoni aadamant ane

2964
0379

(Ethyl -2-[[[ (4-chl or o- 6- net hoxypri m di n-2-yl) -

Chl ori ne
Chl ori ne di oxi de
Chl oroacetic acid

2- Chl or oacet ophenone
chloride
p- Chl oroani | i ne

Chl or obenzene

Chl orobenzi | at e [ Benzeneacetic aci d, 4-chl oro-. al pha. - (4- chl or ophenyl ) -

. al pha. - hydr oxy-,
0385

0386
0863
0388
1235
0391
1223
3656
0405
0407
2711
0414
3606
3607
Chl or ot hal oni |
3657
3658
0425
3659
3660

et hyl

ester]
1- Chl oro-1, 1-di fl uor oet hane (HCFG 142b)
Chl or odi f | uor orret hane (HCFG- 22)
Chl or oet hane (Et hyl chl ori de)
Chl orof orm
Chl or onet hane (Met hyl chlori de)
Chl or onet hyl met hyl et her

3- Chl or o- 2- et hyl - 1- pr opene

p- Chl or ophenyl i socyanat e
Chl oropicrin
Chl or opr ene
3-Chloropropionitrile

Chl or ot et r af | uor oet hane

1-Chloro-1, 1, 2, 2-tetrafl uor oet hane (HCFC 124a)
2-Chloro-1,1,1, 2-tetraf | uor oet hane (HCFCG 124)
[1, 3-Benzenedi carbonitrile, 2,4,5,6-tetrachloro-]

p- Chl or o- o- t ol ui di ne

2-Chloro-1,1,1-trifl uoroet hane (HCFC 133a)
Chl orotrifl uoronet hane (CFC 13)
3-Chloro-1,1,1-trifl uoropropane (HCFG 253f b)
Chl orpyri fos et hyl

(O ODnethyl-0O(3,5,6-trichloro-2-pyridyl)phosphor ot hi oat e)

Chl orsul furon

am no] car bonyl ] benzenesul f onam de)
043

0520
0528
0517
1467
1161
1426
1468

(2-Chl oro-N-[[(4- et hoxy-6-methyl-1,3,5-triazin-2-yl)

Chr oni um
Cobal t
Copper

Creosote

p- O esi di ne

m O esol

0- Oresol

p- O esol
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1319-77-3 0537 Cresol (m xed i somers)
b 2170- 30-3 2888 O ot onal dehyde
40 98.82.8 0542 Qunene
L0 80- 15-9 0543 Curene hydr oper oxi de
0135- 20-6 0545 Cupferron [Benzeneam ne, N hydroxy-N-nitroso, ammonium salt]
'2%725- 46-2 0240 Cyanazi ne
b (1)134- 23-2 3662 Oycl oate
b 0110- 82-7 0565 Cycl ohexane
b 0108- 93-0 0569 Oycl ohexanol
16g359- 37-5 3180 Cyfluthrin  (3-(2,2-D chl oroet henyl ) - 2, 2-di net hyl cycl opr opanecar boxyl i ¢
L0 aci d, cyano(4-fl uoro-3-phenoxyphenyl ) met hyl ester)
1?3085- 85-8 3248 Cyhalothrin (3-(2-Chloro-3,3,3-trifluoro-1-propenyl)-2,2-D et hyl cycl o-

propanecar boxyli c aci d cyano(3-phenoxyphenyl) mnethyl ester)

94-75-7 0593 2,4-D [Acetic acid, (2, 4-di chl or o- phenoxy) - ]
o l533- 74- 4 3664 Dazonet (Tetrahydro- 3, 5-di net hyl - 2H 1, 3, 5-t hi adi azi ne- 2-t hi one)
*53404- 60- 7 3665 Dazonet , sodi um sal t
L0 (Tetrahydro- 3, 5-di net hyl - 2H 1, 3, 5-t hi adi azi ne-2-t hi one, ion(1l-), sodiun

94- 82- 6 3271 2,4-DB
b (1)929- 73-3 2949 2,4-D but oxyet hyl ester
01 94- 80- 4 2943 2,4-D but yl ester
o %971- 38-2 2947 2,4-D chl orocrotyl ester
o 1163- 19-5 0598 Decabr onodi phenyl oxi de
113684- 56- 5 3666 Desnedi pham
b (1)928- 43-4 3667 2,4-D 2- et hyl hexyl ester
0'5%404- 37-8 3668 2,4-D 2- et hyl - 4- et hyl pent yl ester
% 3303-16-4 0608 Diallate
L0 [ Car banot hi oi ¢ aci d,

bi s(1- rrethyl ethyl)-S- (2, 3-dichl oro- 2- propenyl )ester]
615- 05-4 061

2, 4- D am noani sol e

03%156- 41-7 2899 2, 4- D am noani sol e sul fate
o llOl- 80-4 0612 4, 4' - D am nodi phenyl et her
> 95807 0613 2, 4- D ani not ol uene
02%376- 45-8 2134 Di am not ol uene (m xed i somer s)
% 3334105 0618 Di azi non
t 0234883 0620 Di azonet hane
b 0132- 64-9 2230 D benzof uran
Lo 96- 12- 8 0595 1, 2- D br ono- 3- chl or opr opane (DBCP)
o 1106- 93-4 0877 1, 2- D br onoet hane (Et hyl ene di brom de)
o l124- 73-2 3137 Di bronot et r af | uor oet hane (Hal on 2402)
L0 84-74-2 0773 Di butyl pht hal at e
b 2918- 00-9 0634 Di canba (3, 6-Di chl or o- 2- met hyoxybenzoi ¢ aci d)

Lo 99- 30- S:JL ° 3671 Di chl oran (2,6-Dichloro-4-nitroaniline)
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95-50-1
541-73-1
106-46-7

25321-22-6
91-94-1
612-83-9

64969- 34- 2
75-27-4
764-41-0
110-57-6
©1649- 08- 7
75-71-8
107- 06- 2
540- 59- 0
1717-00- 6
75-43- 4
75-09- 2

27564-92-5

oO~NFr O OFrO P O OrO O O FPhAFPL P PO, O O

13474-88-9
12512-56-2
%122 44-6
| 431-86-7
" 507-55-1
36013-79- 1

28903- 21- 9
| 422-48-0
422-56-0
 97-23-4
" 120-83-2
' 78-87-5
10061- 02- 6
78-88-6
542- 75- 6

0
0
0
6
0
8
0
0
0
0
0
0
0
1
0
1
76-14-2
0

34077-87-7
0
90454- 18- 5

O P P RBP RP P P O P O R P P RP R RRRRR P P RRRE RPRRO P P P O R RBP RBP R P O O O O O R R

0642
2301
0643
2321
0644
3267
3672
2341
3070
2829
3673
0649
0652
0653
3270
3109
1255
3681
3679
3680
3674
3677
3678
3683
3682
3675
3676
3684
2344
0664
3685
2929
0666
0671
3608
3609
3611
3612
3613
0674 D chl orvos

1, 2- D chl or obenzene
1, 3- D chl or obenzene
1, 4- D chl or obenzene
Di chl or obenzene (m xed i somers)
3, 3" - Di chl or obenzi di ne
3, 3' - Di chl or obenzi di ne di hydrochl ori de
3, 3' - Di chl or obenzi di ne sul fate
D chl or obr ononet hane
1, 4- D chl or o- 2- but ene

trans-1, 4- D chl or o- 2- but ene

1, 2-Di chl oro-1, 1- di f | uor oet hane (HCFG 132b)
Di chl or odi f | uor onet hane (CFCG 12)
1, 2- D chl or oet hane (Et hyl ene di chl ori de)

1, 2- D chl or oet hyl ene

1, 1- D chl or o- 1- f | uor oet hane (HCFG 141b)
Di chl or of | uor omet hane (HCFG- 21)
Di chl or onet hane (Met hyl ene chl ori de)

Di chl or opent af | uor opr opane

1,1-D chloro-1, 2, 2, 3, 3- pent af | uor opr opane (HCFC- 225cc)
1,1-D chloro-1, 2, 3, 3, 3- pent af | uor opr opane ( HCFC- 225eb)
1,2-D chloro-1,1, 2, 3, 3-pent af | uor opr opane ( HCFC- 225bb)
1,2-D chloro-1, 1, 3, 3, 3-pent af | uor opr opane (HCFC- 225da)
1,3-D chloro-1,1, 2,2, 3-pent af | uor opr opane (HCFC- 225ch)
1,3-D chloro-1, 1, 2, 3, 3-pent af | uor opr opane (HCFC- 225ea)
2,2-Dichloro-1,1, 1, 3, 3- pent af | uor opr opane (HCFC- 225aa)
2,3-Dichloro-1,1, 1, 2, 3- pent af | uor opr opane ( HCFC- 225ba)
3,3-Dichloro-1,1, 1, 2, 2- pent af | uor opr opane (HCFC- 225ca)

Di chl or ophene

(2, 2" - Met hyl enebi s(4-chl orophenol )
2, 4- D chl or ophenol

1, 2- D chl or opr opane

trans- 1, 3- D chl or opr opene

2, 3-Di chl or opr opene

1, 3-Di chl or opr opyl ene

Di chl or ot et raf | uor oet hane (CFC 114)
Di chlorotri fl uoroet hane

Dichloro-1,1,2-trifl uoroet hane

1,1-Dichloro-1, 2, 2-trifl uoroet hane (HCFC- 123b)
1,2-Dichloro-1,1, 2-trifl uoroet hane (HCFC 123a)
2,2-Dichloro-1,1, 1-trifl uoroet hane (HCFCG 123)

[ Phosphoric acid, 2-dichloroethenyl dinmethyl ester]
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51338-27-3
1.0

115-32-2
1.0

4-chl or o-. al pha. - 4- (chl or ophenyl ) -.

77-73-6

1.0
1464- 53- 5

0.1
111- 42-2

1.0
38727-55-8

1.0
117-81-7

0.1
64-67-5

0.1
35367-38-5

1.0
101- 90- 6

1
94-58- 6

0.1
55290- 64- 7

1.0
60-51-5

0
119- 90- 4

0.1
20325- 40-0

0.1
111984- 09- 9

0.1
124-40-3

.0
2300- 66- 5

.0
60- 11-7

1
121- 69- 7
119- 93-7
612- 82- 8

41766- 75-0

79-44-7
$2524-03-0
68-12-2
57-14-7
105- 67- 9
576- 26- 1
131-11-3
77-78-1
99- 65-0
528- 29- 0
100- 25- 4
88- 85- 7
534-52- 1
51-28-5
121-14-2

e P PP P PP o PP PP PO O P O O 0 0k o Pk Pk

r O O O O O O +r O O O Fr Pk OoONPF PRrFR P O

3686

(2-[4-(2, 4-D chl orophenoxy) phenoxy] propanoi c acid, methyl ester)
0675

[ Benzenenet hanol ,

al pha. - (trichl oronet hyl ) -]
0681

Di cl of op et hyl

D cof ol

Di cycl opent adi ene

0685 Di epoxybut ane

0686 D et hanol ami ne

3687 Di et hatyl et hyl

0238 D (2- et hyl hexyl) pht hal at e ( DEHP)

0710 Di et hyl sul fate

3276 D f1 ubenzuron

2054 Di gl yci dyl resorci nol et her

0199 D hydrosafrol e

3278 Dimethipin (2,3,-D hydro-5,6-dinethyl-1,4-dithiin 1,1, 4, 4-tetraoxide)
0733 D net hoat e

0734 3, 3- D net hoxybenzi di ne

3692 3, 3- D net hoxybenzi di ne di hydrochl oride (o-Di ani sidine di hydrochl oride)
3693 3, 3- D net hoxybenzi di ne hydrochl ori de (o-Di anisidine hydrochloride)
0737 Di et hyl am ne

3694 Di et hyl ami ne di canba

0739 4- Di et hyl am noazobenzene

0741 N, N-D et hyl ani | i ne

0742 3, 3- D net hyl benzi di ne (o-Tol i di ne)

3695 3, 3- D net hyl benzi di ne di hydrochl oride (o-Tolidine dihydrochloride)
3696 3, 3- D net hyl benzi di ne di hydrofluoride (o-Tolidine dihydrofluoride)
0746 Di met hyl car banyl chl ori de

0770 D et hyl chl or ot hi ophosphat e

0759 N, N- D et hyl f or mam de

0761 1, 1- D nret hyl hydr azi ne

0764 2, 4- D net hyl phenol

3285 2, 6- D net hyl phenol

0765 Di et hyl pht hal at e

0768 D net hyl sul fate

3017 m D ni trobenzene

3018 o- Di ni trobenzene

3019 p- D ni trobenzene

2354 Di nitrobutyl phenol (D noseb)

0779 4,6-D nitro-o-cresol

2950 2, 4- D ni t rophenol

0783 2,4-D nitrotol uene
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606- 20- 2
0.1

25321 14-6
1.0

39300- 45- 3

136-45-8
138-93-2
94-11-1
541-53-7
330-54-1
439-10-3
120-36-5
320-18-9
702-72-9
106- 89-8
13194- 48- 4
110-80-5
140-88-5
100-41-4
541-41-3
759-94-4
74-85-1
107-21-1
151-56-4
75-21-8
96-45-7
75-34-3

o = = = o o o o O = o oOwrR PNRRPRP oNO o = o o

52-85-7

kP OO0 O PR P P PP OPR P OO OO PR PP OPR PR

0
60168-88-9
1.0

13356- 08-6
1.0
66441-23-4
1.0

ester)
72490-01-8
1.0
39515-41-8
1.0

55-38-9
1.0

0784
2985
3699

0789

3290

0796
0800
3700

Di nitrotol uene (m xed

1, 2- D phenyl hydr azi ne

2,6-D nitrotol uene
i somers)

Di nocap

1, 4- D oxane

Di phenam d

Di phenyl am ne
(Hydr azobenzene)

Di pot assi um endot hal |

(7- O<ab| cycl 0(2. 2. 1) hept ane- 2, 3-di carboxyl i ¢ acid, dipotassium salt)

Di propyl i soci nchoner onat e

3702 Di sodi um cyanodi t hi oi m docar bonat e

3941 2,4-D i sopropyl ester

2368 2,4-Dit hi obi uret

0819 Di uron

3579 Dodi ne ( Dodecyl guani di ne nonoacet at e)
3076 2,4-DP

2944 propyl ene gl ycol but yl et her ester
3297 2,4-D sodi um sal t

0828 Epi chl or ohydrin

2395 Et hoprop (Phosphorodithioic acid O-ethyl S S-dipropyl ester)
0839 2- Et hoxyet hanol

0843 Et hyl acryl ate

0851 Et hyl benzene

0865 Et hyl chl or of ormat e

3300 Et hyl di propyl t hi ocar bamat e (EPTO)
0873 Et hyl ene

0878 Et hyl ene gl ycol

0881 Et hyl enei m ne (Aziridine)

0882 Et hyl ene oxi de

0883 Et hyl ene t hi our ea

0651 Et hyl i dene di chl ori de

2915 Fanphur

3703 Fenari ol

(. al pha. - (2- Chl orophenyl ) -. al pha. - 4- chl or ophenyl ) - 5- pyri m di nenet hanol )

3704 Fenbutatin oxide (Hexakis(2-nethyl-2-phenyl propyl)di stannoxane)
3705 Fenoxapr op et hyl

(2-(4-((6-Chl oro-2-benzoxazol yl en) oxy) phenoxy) pr opanoi ¢ acid, et hyl

3706 Fenoxycarb (2-(4-Phenoxy-phenoxy)-ethyl]carbamc acid ethyl ester)

3253 Fenpropat hrin

cyano( 3- phenoxyphenyl ) net hyl
0916

ester)

(2, 2,3, 3-Tetranet hyl cycl opropane carboxylic acid

Fent hi on



aci d)
51630- 58- 1
1.0

14484-64-1
1.0
69806- 50- 4
1.0

2164-17-2
1.0

7782-41-4
1.0

51-21-8
1.0
69409- 94-5
1.0

133-07-3
1.0

72178-02-0
1.0

(O ODnethyl O[3-nethyl-4-(nethylthio) phenyl] ester, phosphorothioic

3134 Fenval erate (4- Cnl or o- al pha- (1- et hyl et hyl ) benzeneacetic acid
cyano( 3- phenoxyphenyl ) net hyl ester)

0917 Fer bam (Tris(di net hyl carbanodi t hi oato-S, S )iron)

3707 Fl uazi fop butyl (2-14-[[5-(Trifluoromethyl)-2-pyridinyl]oxy]-phenoxy]

propanoi c acid, butyl ester)

0935 Fl uometuron [Urea, N Ndinmethyl-N-[3-(trifluoronethyl)phenyl]-]

0937 Fl uori ne

1966 Fl uor our aci | (5-Fl uorouracil)

3310 Fl uval i nat e (N-[2-Chloro-4-(trifluoronethyl)phenyl]-DL-valine

(+) - cyano( 3- phenoxyphenyl ) net hyl ester)
3554 Fol pet
3312 Fonesaf en

(5-(2-Chloro-4-(trifluoronethyl)phenoxy)-N

et hyl sul fonyl - 2- ni t r obenzam de)

50- 00- 0
! 64- 18- 6
76-13-1
87- 68- 3
319-84-6
77-47-4
67-72-1
335-87-1
70-30-4
680-31-9

r O OrO O O O o o

110-54-3
0
51235-04-2

0

Rl o = = = R W o

1.
67485- 29-4
1.0

(Tetrahydro-5, 5-di met hyl - 2( 1H) - pyr

302 01-2

10034 93-2
0.1

7647-01-0
1.0

74-90-8
1.0
7664- 39- 3
1.0

123-31-9
1.0
35554-44-0

(1-[2-(2, 4- D chl or ophenyl ) - 2 (2 propenyl oxy) et hyl ] -

55406- 53-6
1.0
13463-40-6
1.0

78-84-2

1.0
25311-71-1
1.0

67-63-0
1.0

0946 For mal dehyde
0948 Form c acid
1904 Freon 113 [Ethane, 1,1,2-trichloro-1,2,2,-trifluoro-]
0979 Hexachl or o- 1, 3- but adi ene
0566 al pha- Hexachl or ocycl ohexane
0980 Hexachl or ocycl opent adi ene
0981 Hexachl or oet hane
0982 Hexachl or onapht hal ene
0983 Hexachl or ophene
0973 Hexanet hyl phosphor am de
1340 n- Hexane
3339 Hexazi none
3149 Hydr amet hyl non
( di none[ 3-[4-(trifl uoronethyl)phenyl]-
1-[2-[4-(trifluoronethyl)phenyl]ethenyl]-2-propenylidene] hydrazone)
1006 Hydr azi ne
2360 Hydr azi ne sul fate
1012 Hydrochloric acid (acid aerosols including msts, vapors, gas, fog
and ot her airborne species of any particle size)
1013 Hydr ogen cyani de
1014 Hydr ogen fluoride
1019 Hydr oqui none

3343 I mazal i
1H i m dazol e)

3- 1 odo- 2- propynyl but yl car bamat e

1037 Iron pent acar bonyl

1051 | sobut yr al dehyde

3709 | sof enphos (2-[[ Et hoxyl [ (1- net hyl et hyl ) am no] phosphi not hi oyl ] oxy]
benzoi c acid 1-nethyl ethyl ester)

1076 | sopropyl al cohol (manufacturing: strong acid process only)
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80-05-7 2388 4, 4" -1 sopropyl i denedi phenol

b 0120- 58-1 0198 I sosafrol e

'79501- 63-4 3550 Lact of en (5-(2-Chloro-4-(trifl uoronethyl)phenoxy)-2-nitro-2-
L0 et hoxy- 1- et hyl - 2- oxoet hyl ester)

7439-92-1 1096 Lead
0t 58-89-9 1117 Li ndane [ Cycl ohexane, 1, 2,3, 4,5, 6-hexachloro-, (1.al pha., 2. al pha.,
01 3. beta., 4. al pha., 5. al pha., 6. beta.)-]

330-55-2 3352 Li nuron
b 0554- 13-2 1124 Li t hi um car bonate
40017505 1150 Mal at hi on
1.0108-31-6 1152 Mal ei ¢ anhydri de
“0100-77-3 1153 Mal ononi trile
1'1(2)427- 38-2 1154 Maneb [ Carbanodithioic acid, 1,2-ethanediylbis-, manganese conpl ex]
b (7)439- 96-5 1155 Manganese
Lo 93- 65- 2 3093 Mecopr op
o l149- 30-4 3710 2- Mer capt obenzot hi azol e (MBT)
1'0150-50-5 3359 Mer phos
l'0126-98-7 1220 Met hacryl onitrile
b 0137- 42-8 3711 Met ham sodi um ( Sodi um met hyl di t hi ocar bamat e)
10 67861 1222 Met hanol
L0354- 26- 1 3712 Met hazol e
(2-(3, 4-D chl orophenyl ) - 4- et hyl - 1, 2, 4- oxadi azol i di ne- 3, 5- di one) 1.0

2032-65-7 1165 Met hi ocar b
L0 94-74- 6 3094 Met hoxone  ((4- Chl oro- 2- net hyl phenoxy) acetic acid) (MPA
o %653- 48-3 3713 Met hoxone sodi um salt ((4-Chl oro-2-met hyl phenoxy) acetate sodium salt)

' l109- 86-4 1211 2- Met hoxyet hanol
L0 96- 33- 3 1219 Met hyl acryl ate
b (1)634- 04-4 1293 Met hyl tert-butyl et her
L0 79-22-1 1238 Met hyl chl or ocar bonat e
b 0101- 14-4 1250 4, 4- Met hyl enebi s(2-chl oroani | i ne) ( MBCCA)
o l101- 61-1 1252 4, 4- Met hyl enebi s(N, N- di net hyl ) benzenam ne
01 74-95-3 1254 Met hyl ene br om de
1'0101-77-9 1256 4, 4- Met hyl enedi ani | i ne
01 78-93-3 1258 Met hyl et hyl ket one
L0 60- 34- 4 1265 Met hyl hydr azi ne
L0 74-88-4 1266 Met hyl i odi de
1.0108-10-1 1268 Met hyl i sobut yl ket one
b 0624- 83-9 1270 Met hyl i socyanat e
b 0556- 61-6 1272 Met hyl i sot hi ocyanat e (I sot hi ocyanat onet hane)
Lo 75-86-5 0007 2-Methyllactonitrile
L0 80- 62- 6 1277 Met hyl et hacryl at e
i'§924-42-5 3715 N- Met hyl ol acryl ani de
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298-00-0 1283 Met hyl par at hi on
b 0109- 06- 8 2955 2- Met hyl pyri di ne
b 0872- 50-4 3716 N- Met hyl - 2- pyrrol i done
* 9006- 42- 2 3717 Met i ram
*)2087-64-5 1302 Met ri buzi n
b (7)786- 34-7 3507 Mevi nphos
Lo 90- 94-8 1305 Mchler's ket one
o %212- 67-1 3718 Mol inate (1H Azepine-1 carbothioic acid, hexahydro-S-ethyl ester)
b (1)313- 27-5 1312 Mol ybdenum trioxide
L0 76-15-3 0398 Monochl or opent af | uor oet hane (CFC 115)
0 50-68-5 3719 Monur on
b 0505- 60- 2 1319 Must ar d gas [ Et hane, 1, 1' -t hi obi s[ 2-chl or o-]
*a8671- 89- 0 3462 Mycl obut ani |
1.0
(. al pha. -Butyl -. al pha. - (4-chl orophenyl )-1H 1, 2, 4-tri azol e- 1-propaneni trile)

142-59-6 3720 Nabam
*0200-76-5 0751 Nal ed
L0 91- 20- 3 1322 Napht hal ene
b 0134- 32-7 1325 al pha- Napht hyl am ne
01 91-59-8 1324 bet a- Napht hyl am ne
% 7440-02-0 1341 N ckel
o %929- 82-4 1355 N trapyrin (2-Chloro-6-(trichl oromret hyl) pyri di ne)
t e07-37.2 1356 Ntric aci d
0130.13.9 1358 Ntrilotriacetic aci d
o llOO- 01-6 1548 p-N troaniline
Lo 99-59-2 1388 5- N tro-o-anisidine
Lo 98- 95-3 1361 N t robenzene
01 92-93- 3 0229 4-Ni t robi phenyl
o %836- 75-5 1374 N trofen [ Benzene, 2, 4-di chl or o- 1- (4- ni t r ophenoxy) -]
01 51-75-2 1377 N trogen nustard [2-Chloro-N(2-chloroethyl)-N methylethanam ne]
01 55-63-0 1383 N troglycerin
Lo 88-75-5 1391 2- N trophenol
b 01oo- 02-7 1390 4-Ni trophenol
L0 79- 46-9 1392 2-Ni t ropr opane
o l924- 16- 3 1406 N-Ni t rosodi - n-but yl am ne
01 55-18-5 1404 N-Ni trosodi et hyl ami ne
01 62-75-9 1405 N- N t rosodi net hyl am ne
01 86- 30- 6 1408 N- N t rosodi phenyl am ne
b 0156- 10-5 1551 p- N trosodi phenyl am ne
b 0621- 64-7 1407 N-N t rosodi - n- propyl am ne
z' 1759- 73-9 1410 N-Ni troso- N-et hyl urea
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684-93-5
0.1

4549-40-0
0.1

59-89-2
0.1
16543-55-8

0.1
100-75-4

1
99-55-8

1.0
27314-13-2
1.0

1411 NN troso- N-net hyl urea
2907 N- N t r osonet hyl vi nyl am ne
1409 N- N t r osonor phol i ne
2900 N-N trosonorni cotine
1412 N-N t rosopi peri di ne
1444 5-N tro-o-tol uidine
3405 Nor f | urazon

(4- Chl or o- 5- (et hyl am no) - 2-[ 3- (trlfluoronethyl)phenyl] 3(2H) - pyri dazi none)

2234-13-1
1.0
19044 88-3
1.0
20816- 12- 0

1.0
301-12-2
0

19666- 30- 9
1.0

42874 03-3

1.0

10028- 15- 6
0
123-63-7
0
1910-42-5
.0
56-38-2
.0
1114-71-2
.0

76-01-7
87-86-5
57-33-0
79-21-0
594-42-3

5

1.
1.
1
1
1
1.
0
1
1
1.

645-53-1
1.

OI\JO o O +» O

85-01-8
1.0
108-95-2
1.0
26002- 80- 2
1.0
95-54-5
0
108-45-2
0
106-50-3
0
615-28-1
0
624-18-0
0
90-43-7
0
57-41-0
1
75-44-5
0

7803-51-2
0
7664- 38- 2
0

N S e e e

142 Qct achl or onapht hal ene

3409 Ovyzalin (4-(D propyl am no) - 3, 5-di ni t robenzenesul f onam de)
1441 Gsmium tetroxide

3724 Oxyderret on et hyl

(S-(2-(Ethylsulfinyl)ethyl) O O dinethyl ester phosphorothioic acid)

3410 Oxydi azon (3-[2,4-Di chl oro-5-(1-net hyl et hoxy) phenyl ] - 5-
(1, 1-di net hyl et hyl ) - 1, 3, 4- oxadi azol - 2( 3H) - one)
3411 Oxyf | uorfen
1451 Qzone
1455 Par al dehyde
1458 Par aquat di chl ori de
1459 Par at hi on [ Phosphorothioic acid, O Odiethyl-0O (4-nitrophenyl) ester]
3725 Pebul ate (Butyl ethylcarbanmothioic acid S propyl ester)
1471 Pent achl or oet hane
1473 Pent achl or ophenol (PCP)
3726 Pent obar bi t al sodi um
1482 Peracetic acid
1480 Per chl or onet hyl mer capt an
3422 Permethrin (3-(2,2-Di chl oroet henyl ) - 2, 2-di et hyl cycl opr opane
carboxylic acid, (3-phenoxyphenyl)nethyl ester)
3004 Phenant hr ene
1487 Phenol
3727 Phenot hrin (2, 2-D met hyl - 3- (2- et hyl - 1- pr openyl ) cycl opr opanecar boxyl i ¢

aci d (3-phenoxyphenyl ) net hyl ester)
1495

1, 2- Phenyl enedi am ne

1316 1, 3- Phenyl enedi am ne

1586 p- Phenyl enedi am ne

3728 1, 2- Phenyl enedi am ne di hydrochl ori de

3729 1, 4- Phenyl enedi am ne di hydrochl ori de

1439 2- Phenyl phenol
1507 Phenyt oi n
1510 Phosgene
1514 Phosphi ne

1516 Phosphori c aci d
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7723-14-0 1520 Phosphor us (yel |l ow or whi t e)

L0 85- 44- 9 1535 Pht hal i ¢ anhydri de
1'(1)918-02-1 1536 Pi cl or am
to 88- 89- 1 1946 Picric acid
51-03-6 3732 Pi per onyl but oxi de
12%232-93-7 3430 Pi ri i phos net hy

(O (2- (D et hyl am no) - 6- et hyl - 4- pyri m di nyl ) - O, O di net hyl

phosphor ot hi oat e)

7758-01-2 1559 Pot assi um br omat e

o l128- 03-0 3735 Pot assi um di net hyl di t hi ocar bamat e
! 0137- 41-7 3736 Pot assi um N- et hyl di t hi ocar banat e

21(1)198- 08-7 3737 Pr of enof os (O (4- Brono- 2- chl or ophenyl ) - O et hyl - S- propyl phosphor ot hi oat e)
b (7)287- 19-6 3437 Pronet ryn
Lo (N, N -Bi s(1-nethyl ethyl)-6-nethylthio-1,3,5-triazine-2, 4-di am ne)

23950-58-5 1592 Pr onam de
b 2918- 16-7 3438 Pr opachl or (2-Chl oro- N- (1- net hyl et hyl ) - N- phenyl acet am de)
b (1)120- 71-4 1446 Pr opane sul t one
o 1709- 98-8 3439 Pr opani | (N- (3, 4-D chl orophenyl ) pr opanam de)
1'(2)312-35-8 1596 Propargite
1'0107-19-7 1597 Pr opar gyl al cohol
138218- 83-4 3738 Pr opet anphos (3-[ (Et hyl am no) net hoxyphosphi not hi oyl ] oxy] - 2-
Lo but enoi ¢ acid, 1-nethylethyl ester)

60207-90- 1 3442 Propi conazole (1-[2-(2,4-Dichlorophenyl)-4-propyl -1, 3-di oxol an-2-yl ] -
L0 met hyl -1H 1, 2,4, -tri azol e)

57-57-8 0228 bet a- Pr opi ol act one
0'1123-38-6 1598 Pr opi onal dehyde
b 0114- 26-1 1604 Propoxur [ Phenol, 2-(1- net hyl et hoxy) -, et hyl car banat e]
b 0115- 07-1 1609 Propyl ene ( Propene)
Lo 75-55-8 1614 Pr opyl enei m ne
01 75-56-9 1615 Pr opyl ene oxi de
0'1110-86-1 1624 Pyri di ne
Lo 91-22-5 1638 Qui nol i ne
1'0106-51-4 1460 Qui none
L0 82-68-8 1630 Qui nt ozene (Pent achl oroni t r obenzene)
172578- 14-8 3173 Qui zal of op- et hyl
Lo (2-[4-[(6-Chl oro-2-qui noxal i nyl ) oxy] phenoxy] propanoic acid ethyl ester)

10453- 86- 8 3450 Resmet hrin ([ 5- (Phenyl met hyl ) - 3-furanyl | nethyl 2, 2-di met hyl - 3-
L0 (2- et hyl - 1- pr openyl ) cycl opr opanecar boxyl at €] )

81-07-2 1641 Saccharin (manuf act uring)

94-59-7 1642 Safrol e
O T782- 492 1648 Sel eni um
172051- 80-2 3453 Set hoxydim  (2-[1-(Ethoxyi mno) butyl]-5-[2-(ethylthio)propyl]-3-
Lo hydr oxyl - 2- cycl ohexen- 1- one)

N 8440- 22-4 1669 Si | ver
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122-34-9
1.0
26628- 22- 8
1.0

1982- 69- 0
0
128-04- 1
0

62-74-8
' 7632-00- 0
0
131-52-2
132-27-4
100- 42-5
96- 09- 3

N S N o)

7664-93-9
0

el = e e e e

2699-79-8
1.0

35400-43- 2
1.0

34014-18-1
1.0

3383-96-8
1.0

5902-51-2
.0

630- 20-6
79-34-5
127-18-4
354-11-0
354-14-3
961-11-5

Ll N
o o r o ©

0

ester]
64-75-5
1.0
7696-12-0
1.0

7440-28-0
1.0
148-79-8
0

62-55-5
0.1
28249-77-6
1.0
139-65-1

0.1
59669- 26-0
1.0
23564-06-9
1.0

23564- 05-8
1.0
79-19-6
1.0
62-56-6

137-26-8
1.0

1314-20-1
1.0

3454 Si mazi ne
1684 Sodi um azi de
3739 Sodi um di canba (3, 6- D chl or o- 2- net hoxybenzoic acid, sodium salt)
3740 Sodi um di net hyl di t hi ocar bamat e
1700 Sodi um fluoroacetate
2258 Sodi um nitrite
1712 Sodi um pent achl or ophenat e
3458 Sodi um o- phenyl phenoxi de
1748 Styrene
1749 Styrene oxi de
1761 Sulfuric acid (acid aerosols including msts, vapors, gas, fog,
and ot her airborne species of any particle size)
1769 Sul furyl fluoride (Vi kane)
1771 Sul pr of os (O Ethyl O[4-(methylthio)phenyl]phosphorodithioic acid
S-propyl ester)
3 Tebut hi ur on
(N-[5-(1,1-D et hyl et hyl ) - 1, 3, 4- t hi adi azol - 2-yl ) - N, N- di net hyl urea)
1780 Tenephos
3466 Ter baci |
(5-Cnloro-3-(1, 1-di et hyl ethyl)-6-nethyl - 2,4 (1H, 3H) - pyri m di nedi one)
2992 1,1, 1, 2- Tetrachl or oet hane
1809 1,1, 2, 2- Tetrachl or oet hane
1810 Tet rachl or oet hyl ene (Per chl or oet hyl ene)
3742 1,1, 1, 2-Tetrachl or o- 2- f | uor oet hane (HCFC 121a)
3743 1,1, 2, 2-Tetrachl or o- 1- f | uor oet hane (HCFG 121)
1813 Tet rachl or vi nphos
[ Phosphoric acid, 2-chloro-1-(2,3,5-trichlorophenyl) ethenyl dinethyl
3744 Tetracycline hydrochl ori de
3745 Tetranethrin (2, 2-D et hyl - 3- (2-net hyl - 1- propenyl ) cycl opr opanecar boxyl i ¢
acid (1, 3,4,5,6, 7- hexahydro- 1, 3- di oxo- 2H i soi ndol - 2-yl ) net hyl ester)
1840 Thal | i um
3746 Thi abendazol e (2-(4-Thi azol yl ) - 1H benzi m dazol e)
1844 Thi oacet am de
3472 Thi obencarb (Carbanic acid, diethylthio-, S (p-chlorobenzyl))
1847 4, 4-Thi odi ani | i ne
3747 Thi odi carb
3748 Thi ophanat e et hyl

([ 1, 2- Phenyl enebi s (i m nocarbonot hi oyl )] biscarbam c acid diethyl ester)
3473 Thi ophanat e- net hyl

2823 Thi osem car bazi de
1853 Thi our ea

1854 Thi ram

1856 Thorium di oxi de
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7550-45-0

1.0
108-88-3

0
584-84-9

0.1
91-08-7

0.1
26471-62-5

0.1
95-53-4

1
636-21-5

0.1
43121-43-3
1.0

2303-17-5

1.0
68-76- 8

1.0
101200-48-0

1.0
1983-10-4

0
2155-70-6

0
78-48-8

52-68-6

[ e e
o

0

76-02-8
120-82-1
71-55-6
79- 00- 5
79-01-6
75-69-4
95-95-4
88- 06- 2
96- 18- 4
57213-69-1
121-44-8

26644- 46- 2

L e T A e e = o e e
OO0 ONF B O O B O O O O

95-63-6

0
2655-15-4
639-58-7
76-87-9
126-72-7
72-57-1

r B O O _ O

51-79-6
1
7440-62- 2
0
50471-44-8
0

L L = e

108-05-4
0.1

1864 Ti t ani um tetrachl ori de

1866 Tol uene
1869 Tol uene- 2, 4-di i socyanat e
1868 Tol uene- 2, 6-di i socyanat e
3132 Tol uene di i socyanat e (m xed i somers)
1442 o- Tol ui di ne
1443 o- Tol ui di ne hydrochl ori de
3179 Tri adi mef on
(1- (4- Chl or ophenoxy) - 3, 3-di net hyl -1- (1H 1, 2, 4-tri azol - 1-yl ) - 2- but anone)
3474 Triallate
1461 Tri azi quone [2,5-Cycl ohexadi ene-1, 4-dione, 2,3,5-tris(l-aziridinyl)-]
3749 Tri benuron net hyl (2-(4- Met hoxy-6-nethyl -1,3,5-triazin-2-yl)-
met hyl am no) car bonyl ) am no) sul fonyl )-, methyl ester)
3750 Tributyltin fluoride
3751 Tributyltin met hacryl at e
3360 S, S, S Tributyltrithiophosphate ( DEF)
1882 Trichlorfon
[ Phosphoni c acid, (2,2,2-trichloro-1-hydroxyethyl)-,dinethyl ester]
1884 Tri chl or oacet yl chlori de
1887 1,2,4-Trichl orobenzene
1237 1,1, 1- Tri chl or oet hane (Met hyl chl oroform
1889 1, 1, 2-Tri chl or oet hane
1890 Tri chl or oet hyl ene
1891 Tri chl or of | uor onet hane (CFCG 11)
1895 2,4,5-Trichl orophenol
1894 2,4, 6-Trichl orophenol
1902 1, 2, 3-Tri chl or opr opane
3752 Tricl opyr triethyl ammoni um sal t
1907 Tri et hyl am ne
3753 Triforine

(NNT[Z1 4-PFi pera2| nedi yl bi s(2, 2, 2-trichl oroethyli dene)] bi sf or mam de)
27 1, 2, 4- Tri net hyl benzene

3756 2, 3, 5-Tri net hyl phenyl et hyl car bamat e
2845 Tri phenyltin chlori de

1953 Tri phenyltin hydr oxi de

1957 Tris(2, 3-di bronopropyl ) phosphat e
0465 Trypan bl ue

1986 U et hane (Et hyl car banat e)
1990 Vanadi um (fume or dust)
3494 Vi ncl ozol in

(3-(3,5-Di chl orophenyl ) - 5- et henyl - 5- net hyl - 2, 4- oxazol i di nedi one)
1998 Vi nyl acetate
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PP O P P P P P OO

1

593-60- 2
75-01-4
75-35-4

108-38-3
95-47-6

106-42-3

330-20-7

oORrO O O O Bk~ B

87-62-7

[N

7440- 66- 6
0
2122-67-7
0

1999
2001
2006
2902
2903
2904
2014
2016
2021

2045 Zineb [ Carbanodithioic acid,
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Xyl ene

Zi nc

Vi nyl
Vi ny
Vi nyl i dene

(m xed

(fume

1, 2- et hanedi yl bi s-,

br om de
chloride

chl ori de

m Xyl ene

o- Xyl ene

p- Xyl ene

i somers)

2, 6- Xyl idine
or dust)

zinc conpl ex]



EPCRA SECTI ON 313 TOXIC CHEM CAL LI ST
CHEM CAL CATECCR ES

The netal conpounds |isted bel ow, unless otherw se specified, are defined as including
any uni que chenical substance that contains the naned netal (i.e. antinony, arsenic, etc.) as
part of that chem cal's structure.

Chenical categories are subject to the 1.0 percent de nminims concentration unless the
subst ance i nvol ved neets the definition of an OSHA carcinogen. OBHA carcinogens are subject to
the 0.1 percent de mnims concentration. The de minims concentration for each category is
provi ded i n parent heses.

Cat egoryl RTK
Code Nunber Cheni cal Category Name (de nminims concentration)
NO10 2223 Anti mony Conpounds (1.0)
N020 2138 Arseni ¢ Conpounds (i norgani c conpounds: 0.1; organic conmpounds: 1.0)
N040 2146 Bari um Conpounds (1.0) (excludes Bariumsulfate CAS# 7727-43-7)
NO50 2163 Beryl | i um Conpounds (0. 1)
NO78 2199 Cadm um Conpounds (0. 1)
N084 2976 Chl orophenol s (0.1)
NO90 2245 Chr omi um Conpounds  (chrom um VI conpounds: 0.1; chromum Il conpounds:
1.0)
N096 2222 Cobal t Comnpounds (0.1)
N100 2215 Copper Conpounds (1.0)
(excludes C 1. Pignent Blue 15, C|I. Pignent Geen 7, C/. Pignent
G een 36,
and all copper phthal ocyani ne conpounds substituted with only hydrogen
and/ or
brom ne and/ or chlorine)
N106 2308 Cyani de Conpounds (1.0)
N120 3757 Di i socyanat es
(this category includes only those |isted bel ow and the next page):
1, 3-Bi s(net hyl i socyanat e) cycl ohexane (38661-72-2)
1, 4- Bi s(net hyl i socyanat e) cycl ohexane (10347-54-3)
1, 4- Cycl ohexane dii socyanate (2556- 36-7)
i et hyl di i socyanat obenzene (134190-37-7)
4, 4-Di i socyanat odi phenyl et her (4128-73-8)
2,4-D i socyanat odi phenyl sul fide (75790-87-3)
3, 3- D net hoxybenzi di ne- 4, 4- di i socyanat e (91-93-0)
3, 3-Di net hyl - 4, 4- di phenyl ene dii socyanate (91-97-4)
3, 3- D net hyl di phenyl met hane- 4, 4- di i socyanat e (139- 25-3)

(conti nued)
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Cat egoryl
Code

N120

N171
N230

N420
N450
N458
N495
N503
N511

N575
N583

Cat egoryl
Code

N590

RTK

Nunber Cheni cal Category Name (de nminims concentration)

3757

3614
3138

2266
2324
2414
2366
2583
3722

1552
3733

RTK

Di i socyanat es (conti nued)
Hexaret hyl ene- 1, 6- di i socyanat e
| sophor one dii socyanat e
4- Met hyl di phenyl met hane- 3, 4-di i socyanat e
1, 1- Met hyl ene bi s(4-i socyanat ocycl ohexane)
Met hyl enebi s( phenyl i socyanat e) 2
1, 5- Napht hal ene di i socyanate
1, 3- Phenyl ene dii socyanate
1, 4- Phenyl ene dii socyanate
Pol yreri ¢ di phenyl net hane dii socyanate

(822- 06- 0)
(4098- 71- 9)
(75790- 84- 0)

(5124- 30- 1)

(101- 68- 8)

(3173-72- 6)

(123- 61- 5)
(104- 49- 4)
(9016- 87- 9)

2,2,4-Tri met hyl hexanet hyl ene dii socyanat e (16938-22-0)

2,4, 4-Tri met hyl hexanet hyl ene di i socyanat e (15646
Et hyl enebi sdi t hi ocarbam ¢ acid, salts and esters (1.0)

A ycol Ethers (1.0) (excludes surfactant glycol ethers)

-96- 5)

consi sts of those glycol ethers that meet the follow ng definition:

R- (OCH2CH2) n- OR
wher e
1,2, or 3;
al kyl C7 or less; or
phenyl or al kyl substituted phenyl;
H or alkyl C7 or less; or
OR consisting of carboxylic acid ester, sulfate,
phosphate, nitrate, or sulfonate.

pelpripuie]

Lead Conpounds (i norganic conpounds: 0.1; organic conpounds: 1.0)

Manganese Conpounds (1.0)
Mer cury Conpounds (1.0)
N ckel Conpounds (0. 1)
Ni cotine and salts (1.0)
Nitrate conpounds (1.0)
(wat er dissociable; reportable only when
i n aqueous sol ution)

Pol ybr om nat ed Bi phenyls (PBBs) (0.1)
Pol ychl ori nated al kanes (Cl10 to Cl13)

(pol ychl orinated al kanes and m xtures of polychlorinated al kanes
that have an average chain |l ength of 12 carbons and contain

an average chlorine content of 60 percent by weight are

subject to the 0.1 percent de mninis concentration; all

ot her menbers of the pol ychl orinated al kanes category

are subject to the 1.0 percent de mnims concentration)
i ncludes those chem cals defined by the followi ng formula:

CxHzx-y+2d y

wher e
x = 10 to 13;
y = 3to 12; and
where the average chlorine content ranges from
40-70%wi th the limting nol ecul ar formul as
Cl10H19d 3 and C13H160 12.

Number Chem cal Category Nanme (de minims concentration)

3758

Pol ycyclic aromati c conmpounds (PACs) (NODE MNMYS)
(this category includes those chemcals |listed bel ow):
Benz[ a] ant hr acene (56-55-3)
Benzo[ b] f | uor ant hene (205-99-2)
Benzo[j ] fl uorant hene (205-82-3)
Benzo[ k] f | uor ant hene (207-08-9)
Benzo[ r st ] pent aphene (189-55-9)
Benzo[ a] phenant hr ene (218-01-9)
Benzo[ a] pyr ene (50-32-8)
Di benz[ a, h] acri di ne (226- 36-8)
Di benz[ a,j]acridine (224-42-0)
Di benzo[ a, h] ant hr acene (53-70-3)
7H D benzo[ c, g] car bazol e (194-59-2)
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N725
N740
N746
N760
N874
No82

2347
3008
3741
2809
3627
3012

Di benzo[ a, €] fl uor ant hene

Di benzo[ a, €] pyr ene

Di benzo[ a, h] pyr ene

Di benzo[ a, | ] pyrene

7, 12- Di net hyl benz[ a] ant hr acene
I ndeno[ 1, 2, 3-cd] pyrene

5- Met hyl chrysene

1-Ni tropyrene

Sel eni um Conpounds (1. 0)
Si | ver Conpounds (1.0)
Strychnine and salts (1.0)
Thal I i um Conpounds (1.0)
Warfarin and salts (1.0)
Zi nc Conpounds (1.0)

(5385- 75- 1)
(192- 65- 4)
(189- 64- 0)
(191- 30- 0)
(57-97- 6)

(193- 39- 5)
(3697- 24- 3)
(5522- 43-0)

Persistent Bioaccumulative Toxic Chemicals (PBTs) covered by the October 29, 1999

Rule

Threshold Quantity- NO DE MINIMUS
Chemical Name or Chemical Category CAS No. (in pounds unless noted otherwise)
Aldrin 309-00-2 100
Benzo(g,h,)perylene* 191-24-2 10
Chlordane 57-74-9 10
Dioxin and dioxin-like compounds category*" NA 0.1 gram
Heptachlor 76-44-8 10
Hexachlorobenzene 118-74-1 10
Isodrin 465-73-6 10
Mercury 7439-97-6 10
Mercury compounds NA 10
Methoxychlor 72-43-5 100
Octachlorostyrene* 29082-74-4 10
Pendimethalin 40487-42-1 100
Pentachlorobenzene* 608-93-5 10
Polycyclic aromatic compounds category*” NA 100
Polychorinated biphenyls (PCBs) 1336-36-3 10
Tetrabromobisphenol A* 79-94-7 100
Toxaphene 8001-35-2 10
Trifluralin 1582-09-8 100

1. manufacturing; and the processing or otherwise use of dioxin and dioxin-like compounds if the dioxin and dioxin-like compounds are
present as contaminants in a chemical and if they were created during the manufacturing of that chemical
2. two chemicals,benzo(j,k)fluorene (206-44-0) and 3-methylcholanthrene (56-49-5), were added to this category
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APPENDI X B-1

Pollution Prevention Plan Summary

e Pollution Prevention Plan Sunmmary -
Bl ank For m DEP- 113

e Pollution Prevention Plan Sunmary -

Conpl et ed Sanpl e For m DEP-
113

NOTE: THISISAN EXAMPLE OF A COMPLETED

FORM FOR THE CASE STUDY IN THIS GUIDANCE.
FOR SIMPLIFICATION, ONLY 2 OF THE 10 TARGETED
PROCESSES ARE INCLUDED IN SECTION C.
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Return to: NJDEP, Pollution Prevention and Permit Coordination, P.O. Box 423, Trenton, NJ 08625-0423

POLLUTION PREVENTION PLAN SUMMARY

(Based on Pollution Prevention Plan On Site)
PLEASE TYPE OR PRINT CLEARLY THE ENTIRE FORM .

P

MAILING ADDRESS FACILITY —

LOCATION

Indicate any changes to above information. Indicate any changes to above
information
FACID: Base Y ear O New
== O

Updat

e

Section A: Facility-Level Administrative Infor mation
filled out only ONCE)

(This section needsto be

1. Company's Phone Number and Fax Number:

( ) (

Phone Number

2. Highest Ranking Corporate Official at Facility: (Print)

Last Name First Name M.I.

3. If your facility has an approved NJRTK Research & Development
Laboratory exemption pursuant to N.J.A.C. 7:1G, enter the approval number here.

4. Facility Planning infor mation:

Fax Number

a. How many processes, including grouped processes, are there at thisfacility? .........

oa

b.

c. What isthefacility’s basisfor targeting? (U)se/(N)PO/(R)eleases

. C

Enter U, Nor R

5. Doesyour facility’s Pallution Prevention Plan Summary contain

information which you are claiming confidential ?

Position/Title

If “Yes’, mark which type of copy thisis: (C)onfidentid or (P)reliminary Public Copy . . ..

b.

6. Union representative at Facility, (if applicable), (Print)
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a b.

( ) Last Name First Name M.I.
Phone Number

Name of Union/ Local #
7. Certification by owner/operator of thisfacility that a plan has been prepared and ison site:
| certify under penalty of law that a Pollution Prevention Plan has been prepared for thisindustrial facility and that the Plan is available at the
facility for inspection by the Department. | further certify that the information submitted in the Pollution Prevention Plan Summary istrue,
accurate, and complete to the best of my knowledge.

( ) Signature Position/Title
Phone Number
Print or Type Name: Date: (MM/DD/YYYY)

NOTE: N.J.A.C. 7:1K-5.1(b)3iii requires the submission of alist of permitsissued by the Department as part of a Pollution
Prevention Plan Summary.

Because the Department currently has such permit information on file, pursuant to specific permitting programs, it is not requiring
a separate submission

of thislist in an effort to streamline reporting. However, the Department reserves the right to require submission of this permit list
by any fecility.

DEP-113
11/98
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DEP-113 Pollution Prevention Plan Summary Page

11/98 (Based on Pollution Prevention Plan On Site)
FACID:
FEIN:
Facility Name:
Section B: Facility-Level Information (Photocopy and use separate page for additional hazar dous
substance.)
Five year reduction goalsfor USE and NPO: Assume constant production when calculation goals.
Fill in both pounds and percent. Use the worksheets in the instructions for assistance. Reductions
can be zero, but cannot be N/A or Blank. Also, USE reduction (Ibs.) must be >or = NPO reduction
(Ibs), (i.e. 3.a= 3.h).

> 5Year Reduction Goals
L CAS#or Category # 2 Hazar dous Substance Sayse? |, | **NPO?,, | 3€nUSE? Pl

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

[ ] Check hereif additional sheets are attached

a. USE reduction goals are the difference between the fifth year planning year and base year total USE, assuming
constant production. Total USE can be determined from quantities reported on the Release & Pollution Prevention
Report (DEQ-114). Total USE represents the sum of Starting inventory, Produced On-Site, Brought On-Site, and
Recycled Out-of -Process On Site and used On Site minus ending inventory. Nonproduct Output (NPO) reduction
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goals are the difference between the fifth planning year and base year total NPO, assuming constant production.
Total NPO represents all material leaving production processes that is not product.

b. To calculate the USE percentage reduction goal, divide 5 year USE reduction goals by the TOTAL USE of the
BASE YEAR and multiply the quotient by 100. To calculate the NPO percentage reduction goal, divide 5 year
NPO reduction goalsby TOTAL NPO of the BASE Y EAR and multiply quotient by 100. (See accompanying
instructions.)

92



DEP-113 Pollution Prevention Plan Summary Page
11/98 (Based on Pollution Prevention Plan On Site)

FACID:
FEIN:

Facility Name:

Thenumber of Section C’s should correspond to Question 4a, Section A.

Section C: Process Description (Photocopy and use separ ate page for each process or grouped process at your facility

T Process 1. Process code chosen Dy Tacility. Op to
twelve characters or digits may be used.

(Must use same Process ID in Plan Summary and ALL future Release and Pollution Prevention

Reports.)
2. Product SIC Code: Use 4 digit codes - list provided in Appendix 2 of instructions. .
3. Process Description: Fill (a) and (b) with one appropriate code from below.

a. Process Category: |:| 1 = Chemical Manufacturing (Product or processisachemical)
2 = Article Manufacturing (Chemicals are used in process, but product is an

article)
3 = Storage and Handling (if separate from process)
4 = Treatment Operations
b. Mode of Operation [ ] (B)atch, (C)ontinuous, or (N)ot Applicable

Enter B, C, or N

c. Specific Descriptions
Most processes have one discrete step (for example, a*“coating” process). Some may be defined to have
more than one (e.g., “ cleaning and then “coating”). For a one-step process, use one descriptor (See
Appendix 3 of instructions). If thereis a second step, use an additional descriptor for the second step. If
your process category in 3aabove is 4 (Treatment Operations), you may use the Waste Treatment Codes
(See Appendix 4 of instructions.) Continue in this manner until all steps are described.

If “Other” or “Similar” is chosen, describe below.

d. Identify which hazardous substances are used, generated, or released in the process or grouped process.
Check box at right if additional hazardous substances are included and attach additional pages.

CAS Number or Category Number Hazardous
Substance




4. |1sthisatargeted process? (Y)esor (N)o |:|

5. Isthisa grouped process? (Y)esor (N)o |:|
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DEP-113
11/98

Process|D:

Pollution Prevention Plan Summary
(Based on Pollution Prevention Plan On Site

(Must use same Process ID in Plan Summary and ALL
future Release and Pollution Prevention Reports.)

cClion D —Process ] &

ion fo ar geted Praocesses Only

Facility

Check hereif additional hazardous substances are FACID:
included and attach additional pages.

(Photocopy and use separ ate page for each targeted process or targeted grouped process. The number of Section D’s should correspond to Que

1. FiveYear Reduction Goalsfor Hazardous Substances Used in Process or Grouped Process:

CAS Number

USE
Range*

Hazar dous Substance

Technique (Use codes from Appendix 2
of instructions. If “Other,” describe on
additional sheets.)

Five Year Reduction Goal Per

Unit of Product

Per cent)

USE

NPO

* Use Range: A =0104,9991b.; B =5,000- 9,999 Ib.; C=10,000 - 24,999 Ib.; D = 25,000 - 49,999 Ib.; E =50,000 Ib. +

Optional: Do not fill out unless applicable under N.J.A.C. 7:1K-4.6
2. Raw Material Substitution Certification: (Seeinstructionsfor requirements. NOTE: all above

information is still required)

a. ldentify hazardous substance for which claim is being made:

b. Explain why substitution isnot feasible:

c. Certification: | certify that Parts| and Il of the Pollution Prevention Plan have been completed for the specific combination of hazar dous
substances and production processes for which this Raw Material Substitution Certification isbeing claimed and that through
completion of the Pollution Prevention Plan, thisindustrial facility has deter mined that it isnot technically feasibleto reduce
the input use of the hazar dous substance below current levels by replacing the substance with a different raw material in the
specific production process.

Signature

Print or Type Name

95



Foeautm oo I IRE, Fallutian Preveutio: and Pemsin Coandinataon, ' 17 Brow 423, Trenton. T 086250425

PFOLLUTION PREVENTI(HEN PLAN SUMMARY
[Based on Poltution Preveotrwn Plan O Sive)
PLEASE TYPE OR PRINT CLEARLY THE ENTIRE FORM .

Tep Shelf Wa H(_‘.avcranS

100 RAaad Drive
Rnywhere, NT iax3gs

Same g% mqi“ng Hdcil‘ﬂ.’-‘:.ﬁ

MAILING ATMDRESS IPACILITY LG ATEON
Indicme any chanpes o alrye fcnmalion Indicine any chamees % above nlormanan
MEIN 2 AN 5T o oo d Ruse Yeur O Mew
FEINND 3 ¢ 5 628 D000 | {998 B Update
Section A: Facility-Level Administrative [nformation {This section necds 10 e $illed oue only OHCL

1. Company's Fhoor Number and Fax Nuamber:

LBDF | 997-999% { 60T ) F8P-114f
Flune Humber Fax fumber

2_Highest Ranhing Corparate {MTicial at Facility: {Frin}

. Stevens _Tohn .. T_ v Tresidert

| 251 Maupe [Farst Mamc (20 TusllionTule

4. 1M your facility bas an zppreved NJRTK Fesearch & Development
Lab¢ratury excmption pursuang ¢ NJ.A.C. 7: LG, coter ihe approval number here, —_ = —

4. Facili¥y Planaiog informatinn:
a. How many precesses. mcluding grouped processes, are there at this facility? ... .. ..., ......... =a m
b. How many processes or grouped processesare targated?. Lo . L. b. II’
2. What is the facility' s basis for targeting? {Ulse/NWPO(RYeleases . .. ..o, € III
Enter i, N or K,

5. Duoes your facilicy’s Pollution Preveotion Plan Sommary contain ... ... (Yhesor(Wio, ..., ... i
infarmation which you are tlaimiag confidential?
IFYes", mark which type of copy this is: {Clonfidential of {P)refiminary Public Copy .. ..., b :|

6. Univd represcatative mt Facility, (if applicabdel, (Print}

» _ Semith _L'ljl.g,er o _Bm_ vi_40F ) FFP-SRI2

Laes1 Mume

e _BEL-Ci0/¥ o037
hame af Uitk kel #
¥ Cerlification by owserfoperator of tiis farility that a plan has been prepared and is om site:
1 z2nlfy undkr penalty af Liw tar » Pollursn Presemtion Plin has been prepaed foc thic mctusongd Bl gnd i tee Plen is amilesie 5 e Faei lity Fiom ima peciion by the
[z paarirmenc |ﬁmntrmﬂ;.rmmﬂxmhmnhnnmrrumdmwmmﬁmmrlm&umism.m.mwkthhhmuim-kmmm

ﬁ%ﬁ&m 13::; ;;“i ent L&D_E_}Fhimi?;_n%zm
_Tahn Stevens  puosssvem _bjrof997

NOTE M)A C 7 1K-3.1(b)3ii requires the sabmission of & list of peomits issued by the Department as pam of & Polluismn Preventicn Plan Summary
Becuse te Deparemest currenely has soch permit informaion on file, plirsuem 1o specific permibling progeams, @ 1 o EQUITING 3 Separals Submassion
of this list in an efiort oo sntamline reperimg, However, the Departnmenin pousrves the ppht ke require submission of ts permil list tv iy Jaciliny. -

Pring ar Tigpe Mamie.

TIEP-| |3
1128
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bLb-T1 Pollotion Preventon Fian Summary Ppe o g
i1 [Hased an Palloton BFreveitiva Flan Omp 5ecd

NJ-EIN: {238 5b00000
FEIN: A3 SET7E Dac0OD

Facility Name. -Ton Ghelf ‘Walfcoverin -

Sectinn B: Fﬂtilit}'—l avel Infarmation (Phoiscopy and wse scparate page for additional hazardous substance. s

Five vear reduction goalks fur USE and NPO: Avsusie constant produchon whes colculation gocel,
Fill in harthr pasandds and percent. Use the worksheets an the instrostions for assastance, Reductions can be serw, bl
cagnol be MoA or Blapk. Also. 151 eeduction (Thay must be sor = NP redection clbs ), (e, 3a 2 3 bt

- L% ear Reduclion Ciaals i

[ T CASHor Catepory B Hagarlous Substance | ""USE* ,, ¢ "UNPOY, | TVoUSE -“-%ﬁiiﬁr_;
— LD 870 |Methyf :ﬁsa:rhu'!'}.af p.op37 |popay |- B%F0 | _Fan
—_— e betope . SN CRN NN
. 71%7-446 7 ‘HHT‘DP["GPEIHF oL o0 Bopab [_dep% 1 e
. __78B-93-3% He.-f-hy!' E+i:}.el Kedepeln . o7 |ooiz — 450  _igens
——_JOR-BR-3 'filyene o.ony ooz --18%  __18%
b7-&4-1 Qretnne 00008 In apng, 330% | 330%
______ - - W | m
______ - i w %
__________ - ! % %
_ - __ % | %
L . n . %_
_____ —_ e — ____q'rb' - Y
______ . o w
_______ - % | W

[ ] Check here if additicnal sheets arc attached

a. LUSE reduction goals are the difference between the fifill year planning yrar and base year total 1SE, assuming constant
production. Todal USE can be determined from quantities reparted on the Rejease & Pollution Prevenmon Report (EC-1 14).
Tota| USE represents the sum of Starting inventory, Produeed On-8ite. Brought On-Site, and Recyched Out-of-Process On Site
and used Cin $ite minus ending invemory. Nanproduct Cutpus (MPO} reduction goals are the differepes between the fifth
planning year and base year 1ntal MPO, assuming constant production, Totaf PO represents all material leaving production
processes that is not produect.

b. To calculate @ie USE percentage reduction goal, divide 5 year USE reduction goals by the TOTAL USE of the BASE YEAR -

and miuluply the quotient by 1. To calculate the NP percentage reduction geal, divide 5 vear NPO reductinn goals by
TOTAL NP of the BASE YEAR and multiply quoticns by 100, (Sex accompanying insmuctions._)
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Lb-J1 Pollution Prevention Plan Summary Fa: Fol
118 {15l um Bl lichion Presertea 'lan §in Siden

KI-EIN: {1385 L00n000
FEIN: D2ILEELETRBON A0 O

Fucilih Name: ) __Eh_ﬂj £_ | )
The pumbeer of Seehon C's should correspend to Duestion da, Scction A

SKectinn C: Process Descripiion {Poolocapy and vsc separate page for ¢ach process or grouped process at vour facility.)

rocess TLF oceas code choset By Tacanly. Tl ko
twelve characrers or digits may be used. M 1. -
{Must use same Process 100 in Plan Summary and ALY future Belease aod Mollutioa Prevention Repore, |

L. Produci SIC Code: Lize 4 digit cades - kst provided it appendis 2 of inscreetivas. i _&_ l 2
3. Provess Description: Fill {a) atd ¢l3) with 4mw appanpriate cude feom helow

a. Frocess Catepory: E | = Chermacal Manafactamang [Frodus or process is 3 chermecal)
1 - Arhicle Madofactereny (Chemacals are used 10 process. bul producd s an aricie)
1 = Srarage and Handling (f swparste frem process)

4 — Treaenaent {Iperaticaks

b. Mide of Crperzlion (Blatch, (Cyontinuous, or (MNper applicakle
Enter B, T or N

¢ Specific Descoiplipoy
Muost processes bave one discrele step (for example, & “coaring™ process). Some niay be defined o have more than one (e,
“cleaning and then “¢oaning™). For o one-siep process, use onc descripaor (see Appendis 3 of instuciions). 1F there is g second
step, use an additional dessripor for the second step. IF your process eategory in Ja above is 4 { Treatment Operations), you may
use dhe Wasee Treatmont Codes [ See Appendia 4 of msouctions.) Concinue in this matner and al] sleps are described.

CPI.ACZAAN.Hc . .. . : .

IF "ThHher” ur *Smilar” 15 chosen, describe below.

_ Stored gs rolls of wollpaper _

& 1dentily which hazardows subatsoees are iped, gensrated, or released in the process or grovped process.
Cheek bee a1 right iF additional bazardous substances ar¢ ineluded and atach sdditional peges. E:I

CA% Mamber or Cacegory Numbser Hazardous Substance

@Wm_ _ OBy p-] MLiE?LL,ﬁmhm':y_LﬁmuL_

W__ b T Y- ] Bretone

s - _
wy__ - T

4. [4 this o targeted process? (¥ jes or (Mo EE

5. I thisg A grouped process? W35 o (Mo E
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LILE-T.3 Follution Prevention Plan Summary Pape Yol &
L1 [Based an Pollution Prevenoon Plan Olo Sae)

NJ-EIN: LAY S L0000 D
FEIN: L3S L7EO00000

Facility Mame: :Ea,ﬂl Ehﬂ i h{g”cafﬁrin <
The number of Section €« shagld forrespond o Question 4a, Secrlon A

Section {7 Process Description (Photocopy and use separaer page fer cach process or grouped process al vaur Saviliy. )

- Py T racess codt choken By Tusanly Lol

baelve chatacoers oF digis may he used M L. E e
1% use same Process 1000 Plan Swopnprry jngd ALL fulure Belease and Pellaticas Mevention Bepor s,
2. Froduci 51 Code: L/se 4 digih codes - i pravaded A ppendes 2 of anstruceions. J_ _ﬁ_ 7 ﬂ_
3. Frocess Description. Filk {a) ancd {b¥ with one 2ppropriace code Brans b law
¥. Process Catepory: E] |+ Chemai Manulactuning {Pradoct of process is o chamaenl)

2 - Arnikle Mnnufa:1unng {Chemicals are used in process, bl prodioct is an article)
& = Swrape and Handling (if separace froem process )
4 — Treatmen Operalions

b, Mede of Operation E {Bmich, T jentianonus. or (Mo Applicable
EnierB. C.oor™

« Specilic Descriptinns
Most precesses have one discrete step (for example, a “coaling” process). Some may be defined to have more than ane leg.
“cleaning and then “eagling”). Feor 2 one-step pracess. wie one descripter {See Appendix 3 of instructions). I there is 3 second
step. use en additional desersptor for the second step. I vour process categeny in 3a above 5 4 {Ireatment Operations). you max
uzs ke Waste Treatment Codes (See Appendix 4 of instractions. ) Continue in this menaer unnl 21l sieps are desoribed.

CPRACZAAY B 4 ., . . ,

1P Orther™ ar “Sarnilar” 15 chosen, describe balow.

d. ldentily which huzardons substamees are used, generated, or released in the process or grovped process,
Check box at right if addifional hazardaus subsiances are included and amach sdditional pages.

L 4% Number or Category Number Hazurduus Sobstance

m__ _ 78332 -3 _Mfiby_l_ﬁih?d_ﬁﬂ.ﬂmﬂ__ _

m_ o &-_4 60 _M.Etﬁ}d_:ﬁs-&hﬂji}d—‘i&i&L

M_. _ b F - _h Y] Hr#'f‘nne.

oy - - .
S e = .
@ _ - e _

415 this a argeted process? {¥)es or (N0 E

5. Is thia 3 gronped process? WMesoiNe [V -
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1¥:F- 113
1198

I*rocess [1In

ML E |

{f'r‘[IJSI! uge saieie Prosses [1E in Flan f:i|||1||1|:|r_§.I and? ALL
Turure Kelease and Pollution Prevenlion Reparts.)

Seelion IF: Process-Leyel Inlormation 168 1 nrgeleﬂ Processes UI.'II}’

Pollation Prevention Plan Summary

{Lased on Pollution Prevenlion Plan On Sile

included and arsch adipirng g5

4 ReEck ler oF LA anm e dodyns Skt eg s

Faye St £

o .
i Fa niiit:.-‘ MNae E i

NIFIN: | 2 3 Y S onono

FEINN2 3 4 Fa YR D OO0

{Photecopy and wse separade page fat each iergeted proces: or tergeted prouped process, The number of Sectlow s shook! carrespond to Questinon 4b, Sectlicn 4.

. Five Year Reductivn Goals for Hazardous Substances Used i Process or Gronped Process:

¥4

A5 Numher UsE Teehnique {Use eodes from Appendix I Flve ¥ear Heduction Goal Per Extim nted Dhate Extimuted Daie
___________________________________________________________________ Renpe* | ofinstructions. 10 CHher,” deserlhe an Unit of Produci (Peccent) af Intraduction of Completian
Hazardous Suhstance additional sheets.) 1I5E Npﬂ {Month/Venr) tMomthiYentp
I S - i h ,
Metay, Ethyl_Ketnne WILE WIZL WD WA WIR |— L35 L35 59999 09000
L -.-f.a"'c' _JI B _. oL L T
Methy[ Lo futy] Kelane WL WS 2 WEe wiIR - |- TP FP* pali 997 solag00

P W3 WZIB WSS I L |- 380" 350" jolappp 04000000
T s - R __|__ e ——= B i I fF
—————— — ol RN L PR, e *__ .

T et 'J_L ;J_:;J; I SR () R _:L_ oo

* Jsc ange: A =Uta 4,999 b, B =a,000 - 0399 b, [ — (0,000 - 24 099 18, LT— 25,000 - 49,559 [b.) &= 50000 6. +

Oplivnal: Do nuet N oot unless applicable under Mo A Co T 1K-4.6
2. Baw Material Substitetion Cerification: {Sec instructions for roquirements. NOTE: all abyve infurmation is still required)

a. ldentily hazardous substance for which claim is beldg made;

Ir. Eaplaio why substliution Is qot feasible:

o Cerlification:

Feertily 1bmd Parts Dund 1 5T 1he Pallutiom Proventiuo Plan fese brem compleded far dng pesins combinativn oF hamrdom substances and produchon peacesngs for which (his Has
Alaresial Sutueliwhnn Lociflenrtoo |y bring claemed wni (e chough cam pletion of the Toll utios Prevention Fian, (his 1ad ustelad Taeiline has deteemined that 14 s mot tee hraca lly femsi bl ta

reducr the fnput gar ul the hazardnes smharinee Bclow current lavels by reptscing e smhstange with  Lillerend ram maderinl in the speafic producilng proeens.

Frmoo 1y Mume
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11798

[Fascd on Pallufian Prevention Plan On Site J:‘ .
Froecss 10: M { E _-J'_ o %ﬁ_ﬁéﬂ.ﬂﬁﬂtﬂﬂ#.—

E_ﬁ;‘::; ;5:] j:::ta:;UEI;::rlhu:anF::I::ﬁ:Lr:rEzrymxd]ALL‘ L1 Check bere il ailditiunal Fazanbras subslans are NJEIN: J_I_ l i E 5_& ﬂ = REwiN s _D
: = : ircludrd mmd aitach sdditional s FEIN. 2 4 5 4 7R DD OOMmO

SEC!IUI’] “. FFHCESS-:E\"EI [H.IUTI'I.'IE[ILII'I lur |5rge|eﬂ FTI}EE—SSﬁ! Ulll:r'

[Fhotorepy and v1e sepurate page For each largeted procets o turgeled growped procesy, The numbes of Secilon D'y should correspond to Questlon db, Sectbon &)

b1 Pollution Preventivn Plan Summary Paze kot b K_,

1. Five Year Keduction Goals for Hazardous Substances Used in Proccss ar Grouped Process:

CAS Number USE Technigue [Use cuded froem Appendia 2 Flve Year Beduction Gorl Mer Estimaied Date Estimaied [aic
Range* | of inatroctiens. 1F=Oer.” descrdbe an Undi of Prodwed (Pereent) of Imiraduction of { ompledien
T ol sherts ) SE PG {MonihMYesrd {MonthYear)
__I&'E .3_'3‘ L ud .
_ __fOR-to-d ’ 84 LI

tﬂe'fis I! [ Ked ﬂ!.'- A WiLY M-L-"f-: e —— L ShALl PR i'—im _Ql.-"ii 5?_2__ _Qi."_g g Ei
____..é?'ﬁ'-'é'—f— . L LT
e adone. A .u.glilﬂ_ Wieg o1 1 i3580 _iif_:_t___:ﬁ_g":“_rn_?[iﬂﬂ o200l

| T . T T T it : T |__ _|__ _l_l_ _ | | — _._‘?a"'n o _u'.r'o _ _.l' ______ lII. L

- - - - | -

Lo et T T T _I__ _I__ _I_I_ __l_ __l_ | _ _._qu R _|_% _ _IIII'_ i L |'_ o
T e T T T N | A A R I |___J“'" ) e e f
TR T T T A ] —— RN B T B i

* [or Fange: A - 0004000 b, B =5, 000- 3,500 b, €= 10,000 - 24,590 ib.; £ — 25,000 - 432439 [b.; E ~ 50,000 6.1

Oplivnal; Do pet M ou unless applicable under Ml AL Ti1R-406
2. Baw Material Subsiitution Certification: {See instruclions far eequatetnents. KOTE. all above information is aill required)

a_ [deniily hazardaus substance for which claim is being made:

. Explain why substilution is nel feasible:

r. Certification: | cectify chal Pards Lund JL of the Fullutien Frevenisen Plam have been completed for the speaik comblneilon of bezardous subalances snd produckion processes for which thio Rar
Llaierinl Swhetaruslon er lilradian un beang elnjiwed and ehsl (heoygh complerion of rhe Polluon Preseamion Plen, this industrinl Tae0fy ke determimed dhac i€ nat lechanleally feasitde 1o
reduce the imput use of The hararlvus subsdance belon currenl Bevels by replacing dbee subsdnmce with o dilferent raw matedsl in dbe speciflc produciiun process.

gt - [, P e W R il vy
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APPENDI X B- 2

Pol l uti on Prevention Plan Progress Report ( Two
Al ternative Reporting Met hods)

e Sections C & D of the
Rel ease and Pol [ ution Prevention Report (DEQ 114)

e Pollution Prevention Process-|evel Data Wrksheet (P2-
115)
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DEQ-114 NEW JERSEY DEPARTMENT OF ENVIRONMENTAL PROTEC] Return signed
3/00 BUREAU OF CHEMICAL RELEASE INFORMATION & PREVENTION << Origndto
P.O. BOX 405, TRENTON, NJ 08625-0405 this address

RELEASE & POLLUTION PREVENTION REPORT FOR 1999

Please type thisform —|— —l

‘_ MAILING ADDRESS INFORMATION J_ FACILITY LOCATION INFORMATION J

Make changes to mailing address above. Make changes to facility location above.

| MPORTANT: ° Read instructions before completing this report. Please type (of print) all responses and transmit the

completed report to the Department and a copy to the County Léad Agency of the county in which the
facility is located by July 1, 2000.

* Complete one Section B form for each reportable substance (listed \n Appendices B and C\that were
manufactured, processed, or otherwise used in excess of 10,000 pounds i

guidance in completing Sections C and D. d\ . m
SECTION A. GENERAL FACILITY INFORMATION—Jhis\section negds to Be tomplete only ONCE!)

S A —— AR

1.3 Phone humber (IRclude\area Code) ( \ \)\ ‘ (\ \ \

s (if different than Fc;\ty)\ \ (\ \\ \\ v \) )

PR WO AP0 NP L L N EL W
cility lpcation |®w JWI AD 3&

ID Number:

3. Centroid coordinates 0

4. Federal EmployeNID Nu

5. TRI Facility ID Num

6. EPA (RCRA) Hazardous

7. NJ Air Pollution Control Facility ID Number:

8. NJPDES ID Number (surface water):

9. NJPDES ID Number (ground water):

10. If this facility has an approved NJ RTK Research & Development Laboratory exemption pursuant to N.J.A.C. 7:1G, enter the
exemption approval number here:

11. Is this facility subject to filing any EPA Toxic Release Inventory Forms (Form R) for calendar year 1999? OYes [ONo
11.1 Number of Forms R subject to reporting for 1999: 11.2 Number of Forms A subject to reporting for 1999:

12. Is this facility subject to filing the Waste Generation and Management Form (Form GM) as part of the 1999 Hazardous Waste
Generator Biennial Report? OYes 0[ONo

103



DEQ-114

FAC_ID 3/00
(first 11 characters on mailing label) Page 2 of

13. WASTEWATER DISCHARGES

13.1 If there is a discharge of a reported substance to a publicly owned treatment works (POTW), complete the following:
a. Name of utility (POTW)
b. Address (physical location)
c. Estimated average volume of wastewater discharged to POTW daily (gallons per day)
d. Briefly describe any pretreatment methods employed

13.2 If there is a discharge of a reported substance to a surface water, a navigable waterway, or to a tributary system, complete the
following:
a. Name of receiving stream
b. Estimated average volume of wastewater discharged to receiving stream (gallons per day)
c. Briefly describe any pretreatment methods employed

13.3 If there is a discharge of a reported substance to groundwater, complete the following:
a. Estimated average volume of wastewater discharged to groundwater (gallons per §ay)
b. Briefly describe any pretreatment methods employed

14. TRADE SECRET CLAIMS

14.1 Does this report contain any trade secret (confidential business |nfor
14.2 Does this report contain any trade secret (confidential busi

te Transporter Regdistration N er if gpplicabl

L(bsﬁnce to\off-si ations in, 1999,

Zip Code

sotmne e | nweormad AN\ \ adge \ \
N

16. CERTIFICATION OF EMPLOYER OR DULY AUTHORIZED REPRESENTATIVE - | certify under penalty of law that | have
personally examined and am familiar with the information submitted in Sections A and B of this report and all attachments, and
that, based on my inquiry of those individuals immediately responsible for obtaining the information, | believe that the submitted
information is true, accurate, and complete.

Signature Date Phone No. ( )

Name (print) Title

NOTE: You are required pursuant to the authority of N.J.S.A. 34:5A-7(b) to forward a copy of this report to your
RTK County Lead Agency. (See Instructions for appropriate addresses.)
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DEQ-114

3/00

RELEASE & POLLUTION PREVENTION REPORT FOR 1999

SECTION B. FACILITY-LEVEL SUBSTANCE-SPECIFIC INFORMATION

Page of

Submit one complete Section B for each reportable substance (listed in Appendices B and C of the instructions) that was manufactured,
Processed, or otherwise used in excess of 10,000 pounds in 1999.

1.1 CAS No. (Category No.)

1.2 RTK Substance No.

1.3 Substance Name (Category Name)

2. ACTIVITIES AND USES OF THE SUBSTANCE AT THE FACILITY (Check all that\epplb\)

If produce or import:

2.1 Manufacture the a. T Produce c. [ For on-site use/ processing \gFo\;ale/d utio
Substance: b. ' Import e. I As a byproduct As a |mp |
2.2 Process the \
Substance: a. [l As areactant b. I As a formulation component  /C. TM\As a artlc co! ponéh\ d.\" Repackaging
2.3 | Otherwise use the g{
Substance:  a. I As a chemical processing aid b. V/B\Q mal fa uring aid |IIar or other uge
3.1 Princjpal Method\of Storage: )
3.2 Freqliency of Tran\f\er from S}efag'e\ \ \ \ tlme\a pe\ \ \ \ \ /
3.3 Methqds oi(l’%\sfer/B \ \ \ \ \ \ \ \ \f

INVENTORY\AND\TH'R@.UGHAJTIT(B\RMX\) \\ \\ \

u ntlty Basis of Estimate

INVENTdRY N/A pounds) ircle one)
4. Maximum Raily Inventory\( the S stance \ \) M C E O
INPUTS / \ \ \ \ \ \ \ \ \ uantity Basis of Estimate
5. Starting Inventor}?f th¥ubst\§ k \ \ \ \ \ \ \ \ \ C E O
5.1 Quantity of St rtlng\Qvenﬁory th\at\§ Noﬁ‘p/oduct d{tp\t (jO)\/ \ M C E O
6. Quantity Produced on Site \ ) M C E O
7. Quantity Brought &\Site i M C E O
7.1 Quantity of #7 (above)\thax—is’érought on Site as Recycled Substance M C E O
Quantity Basis of Estimate

OUTPUTS (pounds) (circle one)
8. Quantity Consumed on Site (chemically reacted in process) M C E O
9. Quantity Shipped off Site as (or in) Product M C E O
10. Ending Inventory M C E O
10.1 | Quantity of Ending Inventory that is NonProduct Output (NPO) M C E O

11. Total Nonproduct Output M T

Quantity Basis of Estimate

ON-SITE MANAGEMENT OF NONPRODUCT OUTPUT (pounds) (circle one)
12. Quantity Recycled Out-of-Process on Site and Used on Site M C E O
13. Quantity Destroyed through On-Site Treatment M C E O
14. Quantity Destroyed through On-Site Energy Recovery M C E O
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DEQ-114
FAC_ID:

Substance or Category Name:

3/00
Page of

21.

Transfers to Other Off-Site Locations:

O N/A

Quantity Basis of Estimate
RELEASE INFORMATION (Substance Specific) N/A (pounds) (circle one)
15. Total Stack or Point Source Air Emissions M C E O
16. Total Fugitive of Non-Point Source Air Emissions M C E O
17. Total Discharge to Publicly Owned Treatment Works (POTW) M C E O
18. Total Discharge to Surface Waters M C E O
19. Total Discharge to Groundwater M C E O
20. On-Site Land Disposal: O N/A
Total Quantity of NPO Quantity of Reported Substance Basis of

Storage Disposed that contained within Disposed NPO Estimate Management

Method the Substance (pounds) (pounds) (/\ (C|rcle one) Method

SM bp_

SM M\ C E D

SM M o

\

Receiving Facility Information Total Quantity of NPO antltyo Substan sis §f
ID#, Nameydd%si Storage Transferred that Contaiped |th|n Tra\ﬁfe reddi ;;uai \%anagement
(street, city/State, zi Method the SupStangce (poun NPO (poiyndy) (C|rcle one) Method
L N OO e K —
L~ \ |24wm ~ c B\O [D
e P L A N R (RNRNRNRRY RN
YN AT BN RS AR Ay
\ SM AR \ N\ | o|D
3 l/ /\\ \\ \\ \\ \\ \ \\ \\ AN ] M ¢ ©
VL LAV AN YA N N fwceo
3. ID# AN .S
X AN = S NN Y
\\ N 3. SM /}\) \\ /\ M C E O
4 ID# \ 1.SM - M CEO
M M C E O
3.SM M C E O
5 ID# 1. SM M CEO
2. SM M E O
3.SM M C o
6. ID# 1.SM M C o
2. SM M E O
3. SM M C O
22 Quantity released to the environment as a rgsult of remedial actions, catastrophic events, or
" | one-time events not associated with production processes (pounds/year)

O Check if additional pages containing information for questions 20 or 21 are attached.
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DEQ-114 3/00
FAC_ID: Page of

Substance or Category Name:

Quantity Units Product Description
1999 Quantity and Units of Production* 1.
23.
Associated with the Reported Substance 2
1998 Quantity and Units of Production* 1.
24,
Associated with the Reported Substance 2

*PRODUCTION: Whenever possible, “UNITS” should be mass or surface area units only, such as pounds of material manufactured
or square footage of product involved.

O Check if additional pages containing information for questions 23 or 24 are attach

25. Has any reduction or elimination of either the use of the reported substance or the\genekation of the reported substance as
nonproduct output (NPO) occurred during 1999 due to discontinuance of operations? /_p\

antity of Substange Basis
educed (ppvqds) of
998 to 1999 Estimate

O Yes O No If “Yes,” fill in below:

“\ (\
Quantity ofps})s&ancg:-‘duced (1998 to 1999) due to the diSC(f]m\Ce X{op&rations, \ \\ \)
Including operations trapsferred to or undertaken mkam cility aN X M C E O

is question arfd SectioRs € and\D q§f this\Report, joll tion)&e;/)antio mgans:\the Yeduction or/ elimination of
or the gepenration pf the reported substance as Monproduct\outpyyt, priok to tredtment, storage,
lution prgvention \s not any type of treatment, out-of{process recycling, incineration, or the

ia. A AN

substance) beefy emplgyed o reducg the

unt of the raport lgnce sed \due to substitution of a non-listed
ntity of\thig repoyte stance during 1999 \elative to 1998 levels?
Wi

O Yes O N If “Yes, {fill |
\N‘/ Quantity of Substance Basis
POLLUTI REVENTION METHODOLOGY Reduced (pounds) of
(1998 to 1999) Estimate
Material-Related Change (change in the amount of the substance
used due to substitution of other non-listed substance) M C E O
CAS Number, Substance Name and Quantity of Substitute Substance
CAS NUMBER SUBSTANCE NAME QUANTITY (pounds)
a)
b)
c)
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DEQ-114 Page  of
3/00

RELEASE & POLLUTION PREVENTION REPORT FOR 1999

SECTION C. FACILITY-LEVEL SUBSTANCE-SPECIFIC POLLUTION PREVENTION PROGRESS

Submit one complete Section C for each reportable substance (listed in Appendices B and C of the instructions) manufactured,
processed or otherwise used in excess of 10,000 pounds in 1999.

1.1 CAS No. (Category No.)

1.2 Substanhﬁmegory Name)
FACILITY LOCATION INFORMATION m

— IPEANUAIEA!

AL g

N

\\)\

N N VA N N N O O N N S

numbers should masch those identified i \your Pall revention Plan and Section C\of yoyr Pollution Prevention Plan
more than one reportable substance, i the process ID only once
f no producfion processes were discontinued or sent off site in 1999, leave this blank.

4. Note the identificaton n&n\b_g}s of any production roc s\e,s/ﬂ%t your facility dlscontlr\%ﬁient off site in 1999. These

on a single Section C.

5. CERTIFICATION OF OWNER OR OPERATOR (Signature required on one Section C submission only):
| certify under penalty of law that the information submitted in Sections C and D of this report is true, accurate and
complete to the best of my knowledge.

Signature Date Phone No. ( )

Name (print) Title
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DEQ-114
3/00

SECTION D.

RELEASE AND POLLUTION PREVENTION REPORT FOR 1999

Page  of

PROCESS-LEVEL POLLUTION PREVENTION INFORMATION FOR TARGETED PROCESSES

Submit one complete Section D for each targeted process or targeted grouped process at your facility.

1.1 Process ID (Must be same ID listed in the Pollution Prevention Summary):

1.3 |:| Check here if yi
any chemical witRin th

1.4 [ ] Check here if this
attach additional sh&ets.

~0 0N

rget&d producti

1.2 |:| Check here if your facility made a production process change in 1999 that triggered a
modification of the Pollution Prevention Plan or Plan Summary.

fagjlity's pollution prevention progress was less than anticipated for
targeted process and attach a brief statement explaining why.

cess uses more than six substances. If so,

2.1 Substance Name (Category Na

L

Persent Change

_Ber uni of nm;hﬁ—

(u

2.2 CAS Number (Category No.)

\

Used |

2 Pof{ution Prevention Techniques Planned for 2000
(use\3-difit cogles in Appendix F of the instructions)

[3.1\Use 3] 3.2/ NPO
(g

i

%

AMANARN

N
AP IIuth Prevention Technigues 199
3-digit codes inen ix ¥ of the in§tructlonyg)
\ \5 \\

i\

v

AN

.

W
.

\_
%

AW

\
»

%

(=)

"

L

% %

% %
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CONFIDENTIAL.

NOTE: THIS WORKSHEET IS REQUIRED AS PART OF THE POLLUTION PREVENTION PLAN,
AND IS OPTIONAL AS A SUBMITTAL IN LIEU OF SECTIONS C AND D OF THE RELEASE
AND POLLUTION PREVENTION REPORT. ALL OPTIONAL SUBMITTALS ARE NOT

POLLUTION PREVENTION PROCESS LEVEL DATA WORKSHEET (P2-115)
Base Year

PROCESS LEVEL INFORMATION: (Use one sheet for each hazardous substance at each process.)

PROCESS I.D. (from Plan Summary)
UNITS OF PRODUCTION (e.g. type of widget, Ibs. of chemical, f* of product)

Is process targeted? (Y/N) Is this a grouped process? (Y/N)

HAZARDOUS SUBSTANCE:

CAS No.

Base Year

Year 1

Year 2

Year 3

Year 4

Year 5

Production quantity

USE (pounds)

Consumed

Shipped off-site as (or in) product

NPO (pounds)

Recycled out of process

Destroyed:on site treatment

Destroyed:on site energy recovery

Stack air emissions

Fugitive air emissions

Discharge to POTWs

Discharge to groundwaters

Discharge to surface waters

On site land disposal

Transferred off site

P2 techniques used or planned in given year
(code in 1999 RPPR Instructions, Appendix F)

\Was this process discontinued or sent off site in
given year? (Y/N)

Did facility make process change(s) that triggered
Plan modification? (Y/N)

\Was facility's P2 progress (targeted process only)
less than anticipated?
(Y/N) (Attach explanation.)

CERTIFICATION OF OWNER OR OPERATOR (Required only on one P2-115) - | certify under penalty of
law that the information submitted on this worksheet is true, accurate and complete to the best of my

knowledge.

Signature

Date

PhoneNo.(

)

Name (print)

Title
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APPENDI X C
Sources of More Informati on

If you encounter difficulties at any phase of t he

pol lution prevention process, there are numerous sources of
assi stance avail abl e. A partial list of such sources has been
compiled for this manual and is presented bel ow. The list is

broken down into the foll owing categories:

Publications, dealing with all aspects of pollution
prevention

Technical information centers and cl eari nghouses
Trade associ ations

These sources are hel pful for obtaining information about
pol lution prevention opportunities in specific processes and
i ndustries, as well as for gener al pollution prevention
pl anni ng.

PUBLI CATI ONS

Addi ti onal DEP Gui dance -

(available from the Office of Pollution Prevention at (609)
777-0518)

1) Wall paper Case Study Covered in guidance document; gives
facilities, who otherwi se use a hazardous
substance, a | ook at how to prepare a
pl an; Applicable to painting with
sol vents, degreasing operations, sone
catal ysts, most cleaning operations, etc.

2) Paint Case Study G ves fornulators and/or facilities
who i ncorporate hazardous substances into
their product a |l ook at how to prepare a
pl an; applicable to paint manufactures,
flavors & fragrance formul ators, refining
operations, repackagi ng operations, metal
wor king facilities (where a portion of the
met al may be a hazardous substance), etc.

3) Chlorine Manufacturer Gives chem cal manufactures and/or
facilities who react hazardous substances
a |l ook at how to prepare a plan;

applicable to any and all facilities
generating a hazardous substance, also
useful to any facility consum ng a
hazardous substance (e.g., metal etching,
pol ymeri zations, all chem cal reactions
etc).

Ot her manual s and Gui des

Facility Manager's Guide to Pollution Prevention and Waste
M nim zation. Bureau of National Affairs, P.O. Box 7814, Edi son
NJ 08818-7814. Phone (800) 960-1220.

Hazar dous Wast e M nim zati on Manual for Smal | Quantity

Generators. Pittsburgh, NY: Center for Hazardous Materials
Research, University of Pittsburgh Applied Research Center,
1987.

M nnesota Guide to Pollution Prevention Planning. M nnesot a
Office of Waste Management, 1991.
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New York State Waste Reduction Gui dance Manual . Fai rfax, VA:
I CF  Technol ogy I nc. for New  York State Depart ment of
Envi ronment al Conservati on, 1989.

Versar, Inc., and Jacobs Engi neering Group. Waste M nim zation
| ssues and Options. Springfield, VA: EPA, 1986.

Case Studi es

Davis, Gary A. Measures to Prompote the Reduction and Recycling
of Hazardous WhAstes in Tennessee. Knoxville, TN: University of
Tennessee, Energy, Environment and Resources Center, 1984.

Hui si ngh, Donald et al. Profits of Pollution Prevention: A
Compendium of North Carolina Case Studies. Raleigh, ND: North
Carolina Depart ment of Nat ur al Resour ces and Communi ty

Devel opment, Pollution Prevention Pays Program 1985.

New Jersey Hazardous Waste Source Reduction and Recycling
Roundt abl e. New Jersey Waste Facilities Siting Comm ssion with
the New Jersey League of Wbhmen Voters and Shell Oil Conpany,
July 25, 1984.

Sarokin, David, Warren Miir, Catherine MIller, and Sebastian
Sper ber. Cutting Chem cal Wastes: What 29 Organic Chem cal
Plants are Doing to Reduce Hazardous Wastes. New York, NY:
I NFORM, Inc., 1985.

Devel oping and I mplementing a Waste Reduction Program Ral eigh
NC: North Carolina Pollution Prevention Pays Program

Fi el d, Rosanne A. Management Strategies and Technol ogies for the
M nim zation of Chem cal Wastes from Laboratories. Durham NC:
Duke University Medical Center, Di vi sion of Environment a
Safety, the Pollution Pays Program 1986.

Hunt , Gary E. Overview of Waste Reduction Techniques and
Technol ogi es. Raleigh, NC: North Carolina Department of Natura
Resources and Community Devel opment, 1989.

Schecter, Roger N. Summary of Waste Reduction Programs. Raleigh
NC: Waste Reduction Resource Center for the Southeast, 1989.

Econom c Consi derati ons

Alternative Approaches to the Financial Evaluation of I|ndustrial
Pollution Prevention Investnments. Trenton, NJ: Prepared for
N.J. Departnment of Environmental Protection by Allen Wite,
Debor ah Savage and Monica Becker, 1991.

An _Introduction to Environmental Accounting As a Business

Management Tool: Key Concepts and Terms., u. s.
Envi ronmental Protecition Agency, Washinton, D.C.: June 1995
Campbell, Monica E. and WIlliam M d enn. Profit from Pollution

Prevention: A Guide to Industrial Waste Reduction and Recycling.
Toronto: The Pollution Probe Foundati on, 1982.

Gener al El ectric Co. Financial Analysis of Waste Management

Alternatives. | CF Technol ogy, 1986.

Gr een Ledgers: Case St udi es in Cor por at e Envi ronnent a
Accounti ng. Washi ngton, D.C.: Worl d Resources Institute, May
1995.

Pol ar oi d: Managi ng Environnment al Responsibilities and their
Cost s. Boston, Ma.: Har vard Busi ness School, 1993.
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Profiting from Waste Reducti on in Your Smal | Busi ness.

Anchorage, AK: Alaska Health Project, 1988

Wast e M nim zation: Envi ronment al Quality with Econom ¢
Benefits. Washi ngton, DC: EPA Waste and Emergency Response,
1987.

Techni cal Options
Kohl, Jerome, Philip Moses, and Brooke Triplett. Managi ng and

Recycling Sol vents: North Carolina Practices, Facilities, and

Requl ati ons. Raleigh, NC: North Carolina State University, 1984.

Nunn, Thomas, et al. Waste Mnim zation in the Printed Circuist

Board Industry. Washington, DC: EPA, 1988.

Overcash, M chael R. Techni ques for | ndustri al Pol | uti on
Prevention: A Compendium for Hazardous and NonHazardous Waste
M nim zation. Chelsea, M: Lewi s Publishers, Inc., 1986

Smth, Brent. A Workbook for Pollution Prevention by Source

Reduction in Textile Wet Processing. Raleigh, NC: Departnment of
Textile Chem stry, North Carolina State University, 1988.

Swal heim, D. A. Recovery and Reuse of Chemcals in Plating

Ri nses. Anerican Electroplaters’ Society, Inc., 1985.

Tavl ari des, Lawrence L. Process Modifications for |ndustrial
Pol | uti on Source Reduction: Industrial Waste Management Seri es.
James W Patterson, Executive Editor. Chel sea, M : Lewi s
Publ i shers, Inc., 1985.

Wast e M nim zation in the Petrol eum | ndustry. Ameri can
Pet rol eum I nstitute, Heal t h and Envi r onment al Affairs

Department, 1991.

TECHNI CAL | NFORMATI ON CENTERS AND CLEARI NGHOUSES

Air & Waste Managenment Associ ation
PO Box 2861

Pittsburgh, PA 15230

(412) 232-344 Fax (412) 232-2350

Control Technol ogy Center Hotline
US Environnmental Protection Agency
AERL/ E\ GECD/ OCB

Mail Drop 61

Research Triangle Park, NC 27711
(919) 541-0800 Fax (919) 541-0072

Hazar dous Waste Advi sement Program

New Jersey Department of Environmental Protection
Bur eau of Regul ation and Classification

401 East State Street

Trenton, NJ 08625

(609) 292-8341

Hazar dous Waste Research and | nformati on Center
One East Hazel wood Drive

Chanmpaign, IL 61820

(217) 333-8940

| NFORM, | nc.

381 Park Avenue, South

New York, NY 10016-8806

(212) 689-4040 Fax (212) 447-0689
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I nformati on Resource Center

New Jersey Department of Environmental Protection
432 East State Street

Trenton, NJ 08625

(609) 984-2249 Fax (609) 292-3298

Pol lution Prevention Information Clearinghouse
- U.S. Environnmental Protection Agency

401 M. Street, East Tower #415

Washi ngton, D.C. 20460

(202) 260-1023

Pol l uti on Preventi on Research Center
North Carolina State University

PO Box 7905

Ral ei gh, NC 27695

(919) 515-2325

Ri sk Reduction Engi neering Laboratory
US Environnmental Protection Agency
Cincinnati, OH 45268

(513) 569-7748

Ri sk Reduction Unit

New Jersey Department of Environmental Protection
Of fice of Science and Research

401 East State Street

Trenton, NJ 08625

TRADE ASSOCI ATl ONS

Adhesi ve Manufacturers Associ ation
111 East Wacker Drive

Chicago, IL 60601

(312) 644-6610

Al l'i ance of Metal working |Industries
1100 17th Street, NW

Washi ngton, DC 20036

(202) 223-2431

American Ceram ¢ Soci ety
757 Brooksedge Plaza Drive
Westerville, OH 43081
(614) 890-4700

Ameri can Gas Associ ation

1515 W | son Boul evard
Arlington, VA 22202

(703) 841-8416 (703) 841-8406

Ameri can Petroleum Institute
275 Seventh Avenue

New Yor k, NY 10001

(212) 366-4040 (212) 366-4298

Ameri can Society of Heating, Refrigerating and Air Conditioning
1791 Tullie Circle, NE

Atl anta, GA 30329

(404) 636-8400 (202) 321-5478

American Textile Manufacturers Institute
1801 K Street, NW Suite 900
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Washi ngton, DC 20006
(202) 862-0580 Fax (202) 862-0570

Associ ation for Finishing Processes
One SME Drive

PO Box 930

Dear born, M 48121

(313) 271-1500

Chem cal Manufacturers Associ ation
2501 Thomas Jefferson Street, NW
Washi ngton, DC 20037

(202) 887-1388

| ndependent Lubricant Manufacturers Association
1055 Thomas Jefferson Street, NJ, Suite 302
Washi ngton, DC 20007

(202) 337-3470

I nternational Association of M|k, Food and Environment al
Sanitaria

502 East Lincoln Way

Ames, | A 50010

(515) 232-6699

Nati onal Electrical Manufacturers Associ ation
2101 L Street, NW

Washi ngton, DC 20037

(202) 457-8400

Seal ant and Waterproofers Institute
3101 Broadway, Suite 585

Kansas City, MO 64111

(816) 561-8230

Soap and Detergent Associ ation
475 Park Avenue, South

New York, NY 10016

(212) 725-1262 Fax (212) 213-0685

Soci ety of the Plastics | ndustry, Inc.
1275 K Street, NW Suite 400

Washi ngton, DC 20005

Soci ety of Wod Science and Technol ogy
One Gifford Pinchot Drive

Madi son, W 53705

(608) 231-9347

Ot her trade associ ati ons can be found in:

New York State Waste Reduction Gui dance Manual . Fair f ax
I CF  Technol ogy I nc. for New  York St ate Depart ment
Environment al Conservation, 1989.
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APPENDI X D

Rel ated Topics: Total Quality,
Ener gy Conservation, Product
St ewar dshi

Pol lution prevention is closely related to other popul ar
and important concepts such as energy conservation, tota
environmental quality management, and product stewardship. Any
of these programs can be carried out by the same team you have
organized to <carry out the requirements of the Pollution
Prevention Act. If your company already has one or more of
these programs, it may provide a good basis for your pollution
prevention program since they are all compatible concepts.

Ener gy Conservati on
A significant amount of energy is used each year in the

production of goods and services, including the production and
use of hazardous substances and the transport and disposal of
hazardous wastes created by industrial processes. The idea that

reducing the demand for energy reduces pollution (particularly
air pollution) is being actively promoted within industry and
t hrough voluntary government programs such as the EPA's Green
Li ghts program Utility conmpanies may also have programs that
offer financial incentives to industries who conserve energy.

Wthin industrial processes, any pollution prevention
technique that increases production efficiency and makes sonme
hazardous substances |ess necessary will conserve the energy
used to manage those hazardous substances. Wthin facilities,
pollution prevention and energy conservation are compatible
concepts, although there will be times when there are trade-
of fs. For instance, if a tenperature increase results in a
process using hazardous substances nore efficiently, increased
energy use may be the price of decreasing NPO. However, there
are also pollution prevention techniques that improve efficiency
in all categories, including energy efficiency. The process of

| ooki ng for energy conservation opportunities can parallel that
of |l ooking for pollution prevention options.

Energy conservation methods will be found by identifying
and prioritizing the parts of a process that are energy
intensive, then targeting those parts for improvenment. The
benefits of energy <conservation are simlar to pollution
prevention as well. Energy conservation measures are often
cost-effective due to reduced facility overhead <costs and
utility charges. Energy conservation neasures also |I|end

thenmsel ves to a Total Cost Assessment analysis because the costs
of energy usage can be easily obtained.

Total Quality Managenent

Total quality management is a philosophy that has been
adopted by many companies as a way to gain a conpetitive edge in
the mar ket pl ace. Traditionally, this concept has been applied
to other aspects of a business, but it also has relevance for
pollution prevention. The main idea behind total quality
management is to “ do it right the first time” by producing
hi gh quality products based on customer expectations. Customers
know what they want in a product and they know that if one
company does not fit their requirements then there is another
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one that will. The object of total quality managenment is to
modi fy your product as the expectations of the customer change
in order to stay ahead of the competition while still providing
for the customer’s needs. This approach enphasizes continuous
i mprovement which is also a concept that is at the heart of
pol lution prevention

This on-going process is governed by the Plan-Do-Check-Act

cycle (P-D-C-A cycle). The P-D-C-A cycle is the basis of the
met hod used in total quality management. First, you must plan.
You need to make an accurate assessment of how your product is
recei ved by the custonmer. Only then can you best decide what is
needed for greater customer satisfaction. What does the
customer |ike the mpst or the |east? What concerns does the

customer have? Customers have a different perspective on your
product than you do, simply because they are involved only in
the product’s use, not in its manufacture.

After you have devel oped a plan, the next l|ogical step is
to carry it out (the ‘Do’ part of the cycle). Put the ideas
that adhere to the needs of your customers into action. When
the “ improved” product is being used by the customers or being
tested at your facility, observe the effects your changes had
(the *Check’ part of the cycle). Were the results positive?
Did they raise more concerns? Analyze the answers to these and
rel ated questions in order to determ ne what needs to be done
next (the ‘Act’ part of the cycle). The cycle is at the
begi nni ng again. You now use what you have | earned as well as
more customer reaction to develop another plan to increase
customer satisfaction. In this manner, the process of total
gqual ity management is a continuous cycle.

While total quality management focuses on the customer,
the customer can be defined in other ways than as the person

buying your product. By considering the customer to be the
wor kers or consumers exposed to the product, total quality
management can be applied to pollution prevention. This can
lead to more efficient processes or, at the very |east,
processes which your enpl oyees feel more confortable with. This
cycle can also be used to address the environmental concerns
rai sed by the workers or by environmental regulations. The

mor al e of the workplace could be substantially increased by this
type of program because allowing enployees a role in inmproving
efficiency shows that the top management cares about the
opi ni ons and concerns of its enployees.

Product Stewardship

Product stewardship is based on the premise that a
manuf acturer has responsibility for a product’s use even after
it leaves the manufacturer’s facility. It addresses the effects
of the substance on anyone who comes into contact with it. This
includes the supplier, the distributor, the user, as well as the
manuf act urer. Its main goal is to educate people about safety,
health, and environmental issues. The Chemi cal Manufacturers
Associ ation has formalized product stewardship, incorporating it
into its Responsi ble Care program

Product stewardship requires that you take an active part
in what happens to your product after it has left your direct
control. This process begins with information available at the
facility. You should educate yourself and your conpany about
the possible safety, health, and environmental hazards your raw
mat eri als and products may cause.
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Once your company is confi dent in its knowl edge,
informati on should be passed on to others who are exposed to the
product and would, therefore, benefit from the information.
Customers need to know what kind of environnmental ef fect
somet hing causes or iif it can have an unexpected |ong-term
effect not mentioned el sewhere. Expl ai ning how to use your
product properly as well as how not to will allow the customers
to adjust their practices accordingly.

The final customer or end-user is not the only one who can

benefit from inproved know edge  of safety, heal t h, and
environmental issues. Suppliers, distributors, and industria

users will benefit as well. They need to know, not only about
your product, but also what they can do to address the concerns
themsel ves. They are in a wunique position to affect how
products are treated, especially since they usually handle them
in large quantities. In addition, at some point or another,
they become customers as well, with all of their cares and
concerns.

The ultimte goal of product stewardship is to create an
at mosphere of information exchange for the benefit of all. Once
this information exchange begins, a plan is devel oped and then
i mpl enmented to address any problens that arise, from initial
shipment to final disposal
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APPEND| X E

Pol I uti on Preventi on Pl anni ng
Adm ni strative Review Form
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POLLUTION PREVENTION PLANNING ADMINISTRATIVE

FACILITY

NJEIN

LOCATION
REVIEWER/DATE
FACILITY REPSPRESENT

Pursuant to N.J.A.C. 7:1K-4.3, Part | of a Pollution Prevention Plan shall

include:
COMMENTS
N/A Part IA: Two certificationsarerequired. (7:1K-4.3(b)1)

¢ Thefirst one must be signed by the highest ranking corpor ate official
with direct operating responsibility and must read: "I certify under
penalty of law that | have read the Pollution Prevention Plan and that
the Pollution Prevention Plan istrue, accurate and completeto the
best of my knowledge." (e.g., president, vice-president, plant
manager.)

¢ The second must be signed by the highest ranking corpor ate official

at thefacility and must read: "I certify under penalty of law that |
am familiar with the Pollution Prevention Plan and that it isthe
cor porate policy of thisindustrial facility to achieve the goals of the
Pollution Prevention Plan." (e.g., plant manager)

The following names and telephone numbers must beincluded:

e Theowner/operator of thefacility.

« Thehighest ranking cor porate official at the facility.

¢ Theunion representative (if applicable).

Facility-level information (7:1K-4.3(b)2)

(Inclusion of the Release and Pallution Prevention Report (RPPR)) is
acceptable except for use quantities. Must bein plan or referenced by
plan)

(NOTE: Annual inputs should equal outputswithin 5% or less.)

¢ Chemical name and CAS number for each hazar dous substance.

Inventory data for annual inputs (in pounds):

e Stored at facility on first day of reporting year.

¢ Brought into facility as non-recycled material.

« Manufactured as product, co-product or NPO at thefacility.

<
0]

¢ Recycled out of processand used as an input.

N/A : COMMENTS
- Inventory datafor annual output (in pounds): -

e Stored at facility on last day of reporting year.

e Consumed at thefacility.

¢ Shipped off-site as product/co-product.

« Generated asNPO.

¢ Recycled out of process both on-site and off-site.

Annual release data;
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<
0]

« Released to air through stack emissions.

¢ Released to air through fugitive emissions.

« Discharged to thewaters of the State.
* Generated asother waste streams.

Annual chemical use calculation:

¢ USE =Inputs- Ending Inventory. (NOTE: USE must be calculated.

It isnot present on the RPPR.)

Process-level information (7:1K-4.3(b)3, 7:1K-4.9)
¢ Inclusion of P2-115 (Coversnext 11 bullets except grouping decision.)

e ProcessID.

¢ Grouped process (Y/N).

« Identification of product/co-product/inter mediate product.

¢ Total quantity of production

« Description of grouping decision (if applicable) including description

of unit for measuring production.

Process-level inventory data (7:1K-4.3(b)4)

Thefollowing infor mation should be collected annually for each

hazar dous substance, in pounds.

Inventory datafor each production process:

¢ Contained in products/co-productg/inter mediate products.

e Consumed at thefacility.

e Used.
« Generated asNPO.
* Released.

« Recycled out of process both on-site and off-site.

COMMENTS
Hazar dous waste data (7:1K-4.3(b)5)

Facility-level data (Inclusion of RCRA Hazardous Waste Biannual

Report may be sufficient.) Measured in pounds:

¢ Amount generated. (GM)

« Amount treated out-of-process. (GM)

¢ Amount stored out-of-process. (GM)
¢ Amount disposed out-of-process. (GM)

¢ Addressof treatment, storage, or disposal facilities (TSDs). (Ol)

e Description of type of treatment at each TSD. (GM)

¢ Amountsrecycled on/off site. (GM)

Process-level data

« Pounds of each hazardous waste generated at each production

process.

Cost data (7:1K-4.3(b)6)

An estimate for each source or production process, of the costs of using

hazar dous substances, gener ating hazar dous substances as NPO, and

releasing hazar dous substances, including, at a minimum;
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e Storage and handling (including safety and health compliance).
¢ Monitoring, tracking, and reporting.

e Treatment.

e Trangportation and disposal.

¢ Manifesting and labeling.

e Permit fees.

¢ Liability insurance (if applicable).

Pursuant to N.J.A.C. 7:1K-4.4, a Pollution Prevention Plan shall include:

Targetmg (Please check only one of the following four options.)
Facility targeted 100% of all processes.

« Facility targeted processes that contributed 90% based on USE of
hazar dous substances.

« Facility targeted processthat contributed 90% based on NPO
generated.

< Facility targeted processthat contributed 90% based on RELEASE

of hazardous substances.

Pursuant to N.J.A.C. 7:1K-4.5, Part |1 of a Pollution Prevention Plan
shall include:

Estimate Source L evel NPO (7:1K-4.5(a)2)

« Estimatein poundsthe annual quantities of each hazardous
substance generated as NPO at each sour ce within each targeted
production process

Identifying Pollution Prevention Options (7:1K-4.5(a)4)
« Identify pollution prevention optionsthat reduce the use and
generation of hazar dous substance.

Feasibility analysis of optionsincluding: (7:1K-4.5(a)5, 12 and 13)
¢ Technical analysis: isthe option technically feasible?
« Financial analysis: isthe option financially feasible?
¢ Monitoring costs.
e Treatment costs.
e Trangportation and disposal costs.
¢ Manifest and labeling costs.
e Permit fees.
. Liability insurance costs, if applicable.
e Cost savings dueto more efficient use of raw materials.
¢ Impact on Releases- Impact of P2 option on releasesto air, water,
waste.
« Rationalefor not implementing P2 options.

5 Year Goalsfor NPO and USE Reductions (7:1K-4.5(a)7-11)
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(Should bethe same asthosereported on the Plan Summary (DEP-113).)

¢ Changein usein pounds

¢ Changein NPO in pounds
e« Changein usereported asa percent

¢ Changein NPO reported as a percent

<
wn

e Percent changein use per unit product for targeted processes
¢ Percent changein NPO per unit of product for targeted processes

e Start and completion datesfor implementing P2 options. (NOTE:

Planned reductions need to match P2 optionsimplemented.)

NO N/A COMMENTS

Part IB: (Plan Progress Report (RPPR Sections C, D) calculations)

(This part may be skipped until July of the year following submission of

theinitial Plan Summary. Calculationsarenot required if P2-115 was

submitted to the Department)

Facility level information on pollution prevention reductions

(7:1K-4.3(c)1)

(NOTE: Negative numbersindicate the facility became less efficient)

e Calculations of changein USE to baseyear.

¢ Calculations of changein NPO to base year.

e Calculations of changein releases, by medium, after recycling and

treatment, to base year.

¢ Percent progresstowardseach of thefacility'sfive-year goals.

Targeted Production Processes (7:1K-4.3(c)2)

¢ UniquelD number for each targeted process.

¢ Indication if grouped or not.

e Baseyear USE, NPO, and units of production for each targeted

process.

¢ Current year USE, NPO, and units of production for each targeted

process.

¢ Calculations of changein releases, by medium, after recycling and

treatment, to base year.

« Numerical statement of progresstowards each of the facility'sfive-
year goals.
e Poallution prevention techniqueslisted for each reduction.

Notes:

PpshareDrive (S:) / adminrev / 10-12-00adminrevu.doc
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APPENDI X F

Conducting a Total Cost Assessnent
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OVERVIEW

This Appendix provides guidance to calculating the profitability of pollution prevention
projects identified. In the course of preparing a Pollution Prevention Plan targeted at specific
production processes and sources, numerous opportunities for source reduction are likely to
arise. Profitability analysis helpsto answer two key questions:

(1) How profitable is a specific project as compared to an amount which the company needs to
realize to make the project worthwhile (a hurdle rate).

(2) How profitableis a specific project when compared to other pollution prevention options?

To comply with the Pollution Prevention Act, companies are required to consider costs
at two distinct points during preparation of their Pollution Prevention Plans. In Part | pursuant to
N.J.A.C 7..1K-4.3(b)6, companies are asked to perform “a comprehensive financia analysis for
each source or production process, of the costs of using hazardous substances, generating
hazardous substances as nonproduct output, and releasing hazardous substances...”. Furthermore,
in Part 11 they are asked to conduct "a comprehensive financial analysis of the costs or savings
reaized by-investments in pollution prevention options compared to the costs of using hazardous
substances, generating hazardous substances as nonproduct output, and releasing hazardous
substances ...... Although the Part 11 cost anadysis is referred to in the Act As a “full-cost
accounting”, the Department has decided to use the phrase “ comprehensive financia analysis...”
for both Part | and Part 11 because it is a more descriptive phrase and isless easily confused with
other concepts. The intent of these sections in the rule is to require that project financial
evaluations take into account the full range of costs and savings, both direct and indirect,
tangible and less tangible. This will require a systematic analysis of both conventional capital
and operating costs items and those often omitted from conventional project financial evaluation.
This processis an extension of the “comprehensive financial analysis’ section introduced in Step
6 and the "financial feasibility" section in Step 8. The term Total Cost Assessment (or TCA) is
used to describe the comprehensive financial analysis of the costs and savings of a pollution
prevention project.

Firms routinely make capital budgeting decisions. Sometimes this occurs in a formal
process as in the case of large firms with many competing divisions and potential investments.
Other times, as in the case of small companies, the process is informal and uncomplicated,
occurring whenever a promising or urgent capital improvement presents itself. In large firms,
proposals for capital expenditures are generaly conceived at the operational level, packaged in
the form of an appropriations request, and channeled through various technical and economic
reviews prior to fina approval or rejection. The larger the project, the more in-depth the
scrutiny and the greater the number of hurdles in the project justification process. This
formalized process stands in contrast to smaller firms which anayze, often on an ad hoc basis
and with the assistance of vendors, the profitability of a particular investment using only
rudimentary indicators such as simple payback. Whether large or small, the manner in which
project financial analysisis conducted is critical to the fate of projects in the highly competitive
capital budgeting arena.
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Currently, there exists no standardized methodology for project investment an
analysis. In contrast to financial accounting standards created by the Federal Accounting
Standards Board (FASB) and financial reporting requirements mandated by the Securities and
Exchange Commission (SEC) for publicly-traded companies, project investment anaysis
historically is viewed as a matter interna to the firm. While certain SEC procedures indirectly
affect such investment analysis (e.g., required disclosure of anticipated contingency costs such
as environmental liability which are 'material” to the firm's capital expenditures, earnings, and
competitive position), companies conduct investment analysis using costs, cost allocation
methods, time horizons, and profit- ability indicators tailored to their specific needs.

As conventionally practiced, capital budgeting processes often fail to capture the full
range of benefits in pollution prevention projects because of two distinct but related biases in
conventional managerial accounting. The first bias stems from the tendency of firms to place
prevention projects in the category of “profit-sustaining”, or “must-do” compliance investments.
This stands in contrast to 'profit-adding” (including costs reduction) projects and market-
expansion projects, the first priority of management in terms of corporate growth and market
development. By lumping prevention projects into the “must-do” category, the tendency is to
draw narrow boundaries around costs, savings, and revenues, dispense with in-depth analysis,
and thereby omit or underestimate the potentia benefits of undertaking the investment.

The second bias in conventional budgeting processes stems from the nature of
prevention investments themselves. Because prevention by definition implies “upstream”
changes in materials inputs and choice of process technologies, such investments tend to trigger
multiple, often indirect or second order affects mid-stream and down-stream in the production
process. These may take the form of reduced compliance, insurance, and waste management
costs, reduced worker absenteeism, as well as avoidance of contingency costs linked to acute
events caused by a sudden release of hazardous materials. Further- more, prevention measures
increasingly are tied to less tangible, and difficult to quantify, benefits such as corporate and
product image, and to gaining a foothold in the emerging markets for “green products’. Insofar
as a prevention investment produces such benefits, they tend to occur over time periods longer
than the 2-5 years frequently used in conventional project financial analysis. They also require
the firm to inventory and allocate costs, both traditional and less quantifiable, more precisely
than in conventional capital budgeting practices.

The procedures outlined below are intended to provide industry managers with the tools
to reduce these biases such that prevention investments are placed on equal footing with other
capital investment options. The guide is not intended to be rigidly prescriptive; firms should
continue to design investment analysis practices to fit their internal operating procedures and
resources. Nonetheless, adopting even a portion of the guidelines described in this guide will
tend to move capital budgeting in the direction of more rational treatment of prevention
investments. Better yet, adopting the full package of TCA e ements promises advantages greater
than the sum of its parts, even if some elements -- such as treatment of liability and corporate
image benefits -- are handled in qualitative fashion. This may occur, for example, when savings
in operating costs often omitted from a conventional analysis (e.g., raw materials, waste
handling, waste disposal, regulatory compliance) escalate rapidly beginning five or more years
after theinitial investment. By itself, an expanded cost inventory -- a key element of TCA -- will
capture such savings during the initial five year period, thereby enhancing the profitability of the
investment. In the same vein, extending the time horizon without expanding the inventory also
will have a positive effect on profitability. However, by capturing large savings in the out-years,
the interactive effect of incorporating both an expanded cost inventory and an extended time
horizon is likely to push profitability indicators up higher than would each element applied
separately and then summed. Finally, to take full advantage of TCA will require involvement of
staff from throughout the company, including but not limited to, research & development,
design, production, environmental, material s management, and financial personnel.
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The Department's rules do not make TCA a mandatory practice, but they do require that two
of the four elements of TCA (which are discussed in derail below) be performed: cost
inventory of existing nonproduct output, and proposed pollution prevention options and cost
allocation at the source or process level The remaining elements, time horizon for
profitability analysis and profitability analysis, are recommended as important items for
consideration but are not mandated.

For companies wishing further information on TCA, the following NJDEP report is
recommended:

Alternative Approaches to the Financial Evaluation of Industrial Pollution Prevention
Investments, prepared for New Jersey Department of Environmental Protection by Tellus
Institute, November 1991.

TCA software to assist in conducting financial analysesis aso available, Please contact
the Office of Pollution Prevention and Permit Coordination for more information.

TERMINOLOGY

The following definitions are commonly used in project financial evaluation.
Many of these are referenced in the text which follows.

Annual Cash Flow - For an investment, the sum of cash inflows and outflows for a given year
(see Cash Flow).

Break-Even-Point - The point a which cumulative incremental annual cash flows of an
investment equal zero, i.e. the investment begins showing a positive cash flow. The
Break-Even-Point occurs at the end of a project's investment Pay Back Period (see
below).

Capital Budget- A statement of the firm's planned investments, generally based upon estimates
of future sales, costs, production needs, research and development (R&D) needs, and
availability of capital.

Cash Flow (from an investment) - The dollars coming to the firm (cash inflow) or paid out by the
firm (cash outflow) resulting from a given investment.

Cost Accounting System - The internal procedure used to track and allocate production costs and
revenues to a product or process. Defines specific cost/profit centers, overhead versus
allocated costs, degree of cost disaggregation for specific processes and/or products.

Cost Allocation - A process within an internal cost accounting system of assigning costs and
revenues to cost and profit centers for purposes of product pricing, cost tracking, and
performance evaluation.

Discount Rate - The discount rateis either the interest rate at which money can be invested or
borrowed. In profitability analysis, the discount rate is used in Net Present Value (NPV)
calculations to express the value of a future expenditure in the present year. The discount
rate is expressed as a percentage.

Discounted Cash Flow Rate of Return (DCRR) - See Internal Rate of Return.

Financial Accounting - The process that culminates in the preparation of financia reportsfor the
enterprise as awhole, for use by parties both internal and external to the enterprise to
evaluate current financial conditions and prospects.
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Financial Reporting - Statements required by pronouncement, regulatory rule or customs
including: corporate annua reports, prospectuses, annua reports filed with government
agencies, descriptions of an enterprise’ s social or environmental impact.

Financial Satements - The principal means through which financial information is
communicated to those outside an enterprise. Statements include the balance sheet,
income statement, and statement of cash flows.

Full Cost Accounting - A method of managerial accounting which accounts for both the direct
and indirect costs of an item. Full cost accounting uses historical datato assign all costs
to aprocess, product or product line, most often for purposes of pricing.

Hurdle Rate - An internally defined threshold, or minimum acceptable level, set by an enterprise
in relation to a given profitability indicator required for project approval, e.g. 15%
Internal Rate of Return, two-year payback.

Incremental Cash Flow (of an investment) - The cash flow of an aternative practice (e.g. after a
pollution prevention investment has been implemented) relative to the current practice.
Incremental cash flow is calculated by taking the difference between the cash flow for the
current practice and the alternative practice.

Internal Rate of Return (IRR) - The discount rate at which the net savings (or NPV) on a project
are equal to zero. It measures at the balance point between the current outflow and
inflows over time, and provides a basis for comparing the desirability of allocating funds
to one versus another project. The IRR of an investment is compared to a company's
desired rate of return.

Managerial Accounting- The process of identification, measurement, accumulation, analysis,
preparation, interpretation, and communication of financia information used by
management to plan, evaluate, and control al activities within an organization to ensure
appropriate use, and accountability for its resources. Capital budgeting is one component
of managerial accounting.

Measure of Profitability - An index that helps to answer the question: are the future
savings/revenue of aproject likely to justify a current expenditure? Synonyms: “decision
rule’, or “financial index”, or “profitability index”, or “capital budgeting technique”.
Includes: NPV, IRR, payback, ROI.

Net Present Value (NPV) - The present value of the future cash flows of an investment less the
investment’'s initid cost. An investment is profitable if the NPV of the cash flow it
generatesin the future exceedsits cost, that is, if the NPV is positive.

Payback Period - The amount of time required for an investment to generate enough cash flow
tojust cover theinitia capital outlay for that investment.

Project Financial Analysis - Costing of a project’ s costs and savings, and then calculating the
cash flow and/or profitability indicators for a project.

Project Justification Process - A general term for the procedures used by afirm to secure
approval for a project.

Project Justification - A document prepared in the project justification process comprising a
written description of the project, a project financial analysis, and a discussion of benefits
and risks which are not quantified in the financial analysis. Often referred to as an
Appropriations Request.

Return on Investment (ROI) - A measurement of investment performance, calculated as the ratio
of annual net income (minus depreciation) over theinitia investment amount.
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Total Cost Assessment (TCA) - A comprehensive financial analysis of the costs and savings of a
Pollution prevention project. TCA is aform of project financial analysis which accounts
for the less tangible, indirect, and longer term costs and savings typical of prevention
investments, and allocates such costs and savings to specific processes and product lines.
The term Total Cost Assessment is used in recognition of the mix of quantitative and
gualitative aspects of project evaluation, as well as the internal processes by which a
company rethinks the nature and benefits of prevention investments. In general, a TCA
approach makes adjustments to traditional project financial anaysis by the use of four
elements:

a) cost inventory: inclusion in a project financial analysis of direct and indirect costs,
tangible and less tangible, short and long term costs, in either quantitative or qualitative

form;

b) cost alocation: internal allocation of environmental coststo product lines or processes
through full cost accounting or similar procedures,

¢) time horizon: evaluation of project costs and savings over a time horizon of 5-15
years,

d) profitability. application of profitability indicators which capture the full range of
costs and savings of the project, e.g. NPV and IRR.

ELEMENTSOF TCA

Four elements comprise the financiad analysis of any capital investment: cost inventory,
cost allocation, time horizon for Profitability analysis, and profitability indicators. These
elements are conventional to any investment analysis, pollution prevention or otherwise. They
also are closaly linked in the sense that changing one is likely to lead to changes in the bottom-
line for the project.

Although inventory, allocation, time horizon, and profitability measures apply to any
project, pollution prevention investments have certain features which make a TCA approach
particularly relevant. These include the long-term and uncertain nature of many costs and
savings, and the critical role of current and future regulations in shaping project economics.
Taken together, these features create the need for project analysis which differs from
conventional practice. While managers must retain discretion in determining their company's
approach to assessing project profitability, the guidance provided here is intended to assist in
overcoming certain biases which penalize prevention investments vis a vis “end-of-pipe” or non-
environmental investments which compete for limited capital resources.

Cost Inventory. Identifying all costs and savings associated with a pollution prevention
investment is the first element of TCA. As in any industrial investment, such costs may be
classified as one-time, capital costs incurred at the outset of the project, and recurrent, normally
annual, operating costs which are incurred repeatedly over the life of the project. However,
unlike most investments, environmental projects are associated with certain costs, savings and
revenues, which are relatively uncertain in content (what are they?), magnitude (how large will
they be?), and timing (at what point in the project life span will they occur?). This uncertainty
stems from two conditions: (1) the complexity of assessing risks associated with the use of,
transport of, and exposure to hazardous substances- and (2) changing regulatory and judicial
decisions that result in upward and downward shifts in project costs.

Some costs are straightforward, though not necessarily routinely articulated by managers;
for example, monitoring, training and preparing manifest forms for the off-site shipment of
hazardous waste. Others, however, fall into the category of contingent costs, those which may
materialize if certain events occur: exceeding a permitted emissions limit; an off-site spin during
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transport of waste; aleak in alined and permitted hazardous waste landfill; disposal of wastes at
an unpermitted site; or an acute event leading to an environmental release in an abutting
neighborhood. While no firm expects such events, prevention investments which eliminate the
risk altogether should be given credit for doing so in the context of project financial analysis.
Quantifying such benefitsin the form of avoided penalties, fines, or legal settlementsis prefer-
able. Qualitative treatment in an Appropriation Requests is a second option.

The uncertainty associated with estimating liability costs is also characteristic of many
benefits of pollution prevention investments related to market performance of the firm.
Investments that create advantages through enhanced corporate or product image are no less
rea than cost reduction advantages of lower waste disposal costs. Thus, for example, paper
products made without chlorine bleaching and coated papers made without solvents or heavy
metals may translate into measurable, though uncertain, market advantages created either by
regulatory mandates or consumer preferences for “green products’. In these instances, projects
may assume "a market-expansion” character and the revenue streams they are expected to
generate become part of the project financial analysis as a revenue entry under operating costs.

In sum, while conventional project financial analysis practices generally include only the
most obvious, direct, and tangible capital and operating items, TCA expands the inventory to
encompass a broader range of costs, savings, and revenues. These may be classified as follows,
with illustrations for each type of cost:

Direct Costs
Capital expenditures for the project
- buildings
- equipment
- utility connections
- equipment installation
- project engineering

Operation and maintenance expenses/revenues for both the project and current practice
- Operation of pollution control equipment for regulated chemicals

- Waste disposal (handling, hauling, disposal)

Environmental insurance (acute events and gradual impairment)
Waste Storage

Tracking

- Notification

- Reporting

- Monitoring

- Testing
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Cost Allocation. Allocation procedures assign coststo a product or process line. Such allocations
in medium and large-size firms are typically the responsibility of financial and production staff,
and are intended to properly debit and credit production processes/units, thereby providing the
foundation for real-cost pricing based on “full-cost accounting”: Proper alocation is

- Recordkeeping

- Planning/modeling studies

- Training

- Inspections

- Manifesting

- Labeling

- Preparedness equipment and maintenance
- Medica surveillance

- Specia waste taxes

- Revenue from sale of recovered product

Direct costs are costs that managers are very familiar with, but they may not be allocated
rationally, and some of them may exist, but are not measured.

Liability Costs
penalties and fines
persona injury
private property damage
damages to natural resources

By definition, a pollution prevention project reduces or eliminates
potential liability costs by reducing or eliminating the source of the hazard from the
production process. However, liability costs are by nature difficult to estimate and
equally difficult to locate at a point in the lifecycle of aproject. By including estimates of
future liability directly into afinancial evaluation, the analyst introduces considerable
uncertainty that top management may be unaccustomed, or unwilling, to accept as part of
aproject justification.

Firms currently use several aternative approaches to considering liability costsin
project analysis. For example, in the narrative accompanying a profitability calculation,
a firm may include a calculated estimate of liability reduction, cite a penalty or
settlement that may be avoided (based on a claim against a similar company using a
similar process), or qualitatively indicate without attaching dollar value the reduced
liability risk associated with the pollution prevention project. Alternatively, some firms
have chosen to loosen the financial performance requirements (e.g., raising the required
payback period from 3 to 4 years, or lowering the required internal rate of return from 15
to 10 percent) of the project to account for liability reductions.

Revenues and Less Tangible Benefits:
increased revenue from enhanced product quality
increased revenue from enhanced company and product image
reduced health maintenance costs from improved employee health increased productivity

from improved employee relations
Some pollution prevention projects may incregse profits by increasing
revenues rather than by decreasing costs.



indispensable to reliable investment profitability analysis. When costs are improperly allocated
either by lumping into overhead accounts and/or by assigning them incorrectly to production
processes, profitability analyses cannot proceed on arational basis.

For purposes of investment analysis, the ideal cost accounting system has two primary
features. Firgt, the system should allocate all costs to the processes responsible for their creation.
Thisisaperennial challenge to financial officers and cost accountants who oversee the placement
of costsinto either overhead or, alternatively, product or process accounts. Waste disposal costs,
for example, are often placed in overhead accounts, while a more rigorous approach would assign
such costs to an discrete operating unit or process in the firm's production system. In this fashion,
the correct “signal” is sent to operations managers in exactly the same way consumers charged
per bag or per pound of garbage pickup are induced to change their garbage generating practices.
Under these conditions, managers are put on notice that their product or process is responsible for
waste management costs and that elimination of such waste will enhance their unit’s financia
performance.

Second, costs should be allocated in a manner that is reflective of the way in which costs
are actually incurred. Some firms, for example, allocate waste disposal costs across operating
centers-administrative, research and development, and manufacturing—on the basis of floor
space, rather than—on the quantity and type of waste generated by each. Thisimpedes arigorous
estimation of the financial benefits of reduced waste generation by uncoupling points of
generation from points of reduction.

Careful alocation requires commitment, time and financial resources, especidly in
large and complex production process. However, the start up costs of putting a revised cost
alocation system in place can be spread over many future capital budgeting cycles and project
evaluations. Thus, it should be viewed as an investment which will yield rich returnsin terms of
sel ecting the more profitabl e projects among competing options.

Time Horizon. Time horizons of five years or more enable the financial analysis to
capture costs, savings, and revenues which occur well after the initial investment. This extends
beyond the 2-5 Y ear time horizon used by many firms to evaluate investment profitability. The
longer time horizon, preferably 10-15 years, is particularly critical to capturing out-year
liability, recurrent savings due to waste avoidance, and revenue growth owing to market
development of environmentally-friendly products. Without such atime frame, the financial
analysis runs the risk of failing to capture the very benefits for which the pollution prevention
investment is originally targeted. Of course, the readiness of firms to extend their investment
analysis to this longer time horizon depends on numerous factors, including size, capita
availability, and competition from aternative investments in the same or higher priority.
Notwithstanding these limitations, a longer time horizon should be applied at a minimum to
compare near and longer returns to a potential pollution prevention investment.

Financial Indicators. Financial indicators for pollution prevention projects should meet
two criteria: 1) a capacity to incorporate al cash flows (positive and negative) over the life of the
project; and 2) a capacity to integrate the time value of money through appropriate discounting
of future cash flows. Indicators which meet these criteria are best equipped to capture the
broadest range of costs, savings, and revenues, many of which may occur many years after the
initial investment.

The Net Present Value (NPV), Internal Rate of Return, and Profitability Indicator (Pl)
methods meet both these criteria. Where projects are competing against each other for limited
resources, the NPV method is preferred because there are certain conditions under which the
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Profitability Index (P1) - The profitability index is aso known as the benefitl cost ratio.
The Pl is simply the present value of benefits (cash inflows) divided by the
present value of costs (cash outflows), and shows the relative profitability of a
project or present value benefits per dollar of costs. Projects with profitability
indices greater than 1.0 should be pursued, and the higher the PI, the more
attractive the project.

Payback - Payback is the simplest of the techniques for evaluating capital project
investments. It provides a “quick-and-dirty” or “back-of-the-envelope” appraisal.
While the payback calculation may suffice for a preliminary assessment, it should
not be relied upon as the sole method for project evaluation. The payback period is
the expected number of years required to recover the origina project investment.
The payback period can be calculated before or after taxes, and serves as a type of
“breakeven” calculation in that if cash flows come in at the expected rate until the
payback year, then the project will break even from a dollar standpoint. However,
the regular payback does not account for the cost of capital, meaning that the cost
of the debt and equity used in the investment is not reflected in the cash flows or
the calculation. Another major drawback of the payback method is that it does not
take account of cash flows beyond the payback year. The payback period does,
however, provide an estimate of how long funds will be tied up in a project and is
therefore often used as an indicator of project liquidity.

IRR or PI methods fail to identify the most advantageous project. The payback method,
commonly used by small companies, does not meet either of these criteria. NPV, IRR, PI, and

payback are introduced herein their ssimplest form:

Net Present Value (NPV) - Under the NPV method, the value of each cash flow, both inflows
and outflows, is calculated and discounted to express current and future dollarsin asingle
“present” value. The sum of the discounted cash flows is the project’'s NPV. A positive
NPV means a project is worth pursuing; a negative NPV indicates it should be rejected or
revisited to determine if al costs and savings are properly accounted for. If the
availability of capital is constrained (as it usually is) or severa projects are competing
with one another, other things being equal, the project or combination of projects with the
highest positive NPV should be chosen. The NPV method, particularly as applied to
long-term projects with significant cash flows in later years, is very sensitive to the level
of the discount rate. Thus, for a project with most of its cash flows in the early years, its
NPV will not be lowered much by increasing the discount rate. On the other hand, the
NPV of a project whose cash flows come later will be substantially lowered, rendering

the project a much |ess attractive investment opportunity.

Internal Rate of Return (IRR) - The IRR method calculates the discount rate that equates the
present value of a project’s expected cash inflows to the present value of the project’s
expected costs. Thus, the basic formula to, caculate the IRR is the same as that for the
NPV; for the IRR, the NPV is set to zero and the discount rate is calculated; for the
NPV, the discount rate is known and the NPV is calculated. A project is worth pursuing
when the calculated IRR is greater than the cost of capital to finance the project. Where
several projects are vying for limited resources, all else being equal, the project with the

highest IRR should be pursued.
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Step 3. Summarize capital and operating costs, and select financial assumptions. The
summeation of capital plus operating cost difference between the current and alternative practice
are the basic inputs into the financial analysis (Table 3). In addition, the following standard
financial analysisinput datais required: percent equity, percent debt, interest rate on debt, debt
repayment years, depreciation period, income tax rate, escalation rate and discount rate. liability
also appearsin Table 3, requiring the analyst to provide the year expected and the amount which
may be incurred. These data, of course, cannot be ascertained with complete certainty. Instead,
they serve as “ place- holders’ for estimates developed elsewhere. Data entered here should be the
end product of an off-line calculation of liability reflecting changes (current versus alternative
practice resulting from the pollution prevention investment) in the nature and exposure of the firm
to property or personal injury.

Step 4. Perform profitability analysis: Threeindicators summarize the results of the
profitability analysis (Table 4, bottom): NPV, IRR, and payback, calculated for both 1O year and
IS year horizons. Five year horizons are also available. These indicators flow from the revenue,
operational cost/savings over the designated time horizon, together with the capital cost estimates.

CONDUCTING THE ANALYS S

The following steps comprise the actua project TCA. P21FINANC,, a
spreadsheet software and User's Manual package for conducting profitability analysis
based on Excel 3.0 software, is available from the Office of Pollution Prevention. if you
do not own or have access to a computer, the spreadsheets can be completed manually as
well. The Office of Pollution Prevention can assist you in preparing them.

Sep 1. Assemble capital cost data for the proposed project. Enter al identifiable
capital cost data for the pollution prevention project into a worksheet such that depicted in
Table 1. Eleven cost categories are suggested, beginning with “ purchased equipment” and
ending with “salvage value”. These should cover both direct and indirect capital costs, that
is, those linked directly to the project, and those which result from changes in equipment,
materials and other items in other components of the production process which are
attributable to the pollution prevention project (e.g., additional wastewater treatment
required to handle aqueous discharge after shifting from a solvent-based to an aqueous-
based coating operation). In cases where a second alternative to current practiceis
identified through an initial screening, capital costs may be assembled for alater
comparison of this second option against both current practice and the first investment
option.

Sep 2. Assemble operational cost data for the current and proposed project.,
Enter all identifiable operational cost data for both the (a) current process and (b)
aternative process into a worksheet (Table 2). Seven cost categories are identified,
ranging from raw materials/suppliesto insurance. In
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APPENDI X G

d ossary

Consume - to change or alter the

molecular structure of a hazardous substance
within a production process.

Co-product - one or more incidental result(s) of
aproduction process that is not a primary
product of the production process and that is
sold in trade in the channels of commerce to
the general public in the ssmeformasitis
produced, for any purpose except the purpose
of energy recovery.

DEQ- 1 14 - the reporting form issued by
the Department which is used to fulfill the
Environmental Release and
Pollution Prevention reporting requirements
of the environmental survey, Part U, pursuant
toN.J.SA. 34:SA-1 et seq.

Hazardous substance - any substance on the list
established by the United States
Environmental Protection Agency for
reporting pursuant to 42 U.S.C. 11023, and
any other substance which the Department
defines as a hazardous substance for the
purposes of the Act pursuant to N.J.A.C.
7:1K-3.5.

Hazardous waste - any solid waste
defined as hazardous waste by the
Department pursuant to N.J.S.A. 13:I1E- | et
Seq.

Industrial facility - any facility having a
Standard Industrial Classification, as
designated in the Standard Industrial
Classification Manual prepared by the
Federal Office of Management and Budget,
within the Mgjor Group Numbers, Group
Numbers, or Industry Numbers listed in
N.J.S.A. 34.:SA-3 and which is subject to the
regulatory requirements of the Solid Waste
Management Act, N.J.S.A. 13:1E-1 et seq.,
the Water Pollution Control Act,

N.J.S.A. 58:10A-1 et seq., or the Air
Pollution Control Act, N.J.S.A. 26:2C-1 et

Seq.
In-process recycling - returning a hazardous

substance to a production process using
dedicated equipment

,that is directly connected to and physically
integrated with a production process or
production processes and is operated in a
manner that reduces the generation of
nonproduct output or the multi-media release
of hazardous substances.

| ntermediate product - one or more

desired result(s) of a production process that
ismade into aproduct in

a subsequent production process at the same
industria facility, without the need for
pollution treatment prior to its being made
into a product. An intermediate product is not
considered nonproduct output.

Manufacture z to produce, prepare,

import, or compound a hazardous substance.
Multimedia release - the release of a hazardous

substance to any environmental medium, or
any combination of media, including the
air, water or land, and includes any release
into workplaces.

Nonproduct output (NPO) - all hazardous

substances or hazardous wastes that are
generated prior to storage, out-of- process
recycling, treatment, control

or disposal, and that are not intended for use
as a product. Nonproduct output includes
fugitive releases.

135



Pollution prevention - changes in production

technologies, raw materials or products, that
result in the reduction of the demand for
hazardous

substances per unit of product manufactured
and the creation of hazardous products or
nonproduct outputs; or changesin the use of
raw materials, products, or production
technologies that result in the

reduction of the input use of

hazardous substances and the creation of
hazardous by-products or

destructive results; or on-site facility changes
in production processes, products, or the use
of substitute raw materials that result in the
reduction of the amount of hazardous waste
generated and disposed of on the land of
hazardous substances discharged into the air
or water per unit of product manufactured
prior to treatment and that reduce or eliminate,
without shifting, the risks that the use of
hazardous substances at an industrial facility
pose to employees, consumers, and the
environment and human

health “Pollution prevention” includes, but is
not limited to, raw material substitution,
product reformulation production process
redesign or modification, in-process recycling,
and improved operation maintenance of
production process equipment. " Pollution
prevention' does not include any action or
change entailing a substitution of one
hazardous substance, product or nonproduct
output for another that resultsin the creation
of substantial new risk, and does not include
treatment, increased pollution control, out-of-
process recycling, or incineration.

Pollution Prevention Plan - -a plan required to be

prepared by an industrial facility pursuant to
N.J.SA. 13:ID-41 and 42 and N.JA.C. 7:IK-
3and 4.

Product - one or more desired result(s) of

aproduction process that is used as a
commodity in trade in the channels of
commerce by the general public in the same
formasit is produced. Products include
intermediate products transferred to a
separate industrial facility owned or operated
by the same owner or operator.
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Production process - a process, line, method,

activity or technique-, or a

series or combination of processes, lines,
methods or techniques used to produce a
product or reach a planned resullt.

Raw Materia Substitution Certification - alist of

individual hazardous substances used in
specific targeted production process at a
priority industrial facility, for which the owner
or operator of the industrial facility has
determined through preparation and
completion of a Pollution Prevention Plan and
has certified to the Department that it is

not technically or economically feasible to
reduce “the input-use” of the

hazardous substance below current levels by
replacing the hazardous substance with a
different raw material in the specific
production process.

Source - apoint or locationina

production process at which a nonproduct
output is generated or released, provided,
however, that similar, related or identical
kinds of sources may be considered asingle
source for the purposes of the Act pursuant to
the criteriaat N.JA.C.

7:1K-4.2.

TRI list - the Toxic Release Inventory (TRI) list

established by the United States
Environmental Protection Agency for
reporting pursuant to 42 U.S.C. 11023.

Unit of product - a unit used to measure the total

quantity of product(s), co- product(s) and/or
intermediate product(s) produced by a
production process, and which is not changed
by an industrial facility from year to year.



