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INTRODUCTION
 

I ndustrial waste generation in the United 
States has reached daily averages in the 
billions of pounds. In Illinois alone, the 

qhe 





DEFINITION OF TERMS
 

T hroughout this manual" we will be 
using terms that may have been 
used interchangeably in the past. The 

following brief definitions will help to clarify 
these concepts. 

Pollution prevention - any in­
plant practice that reduces or eliminates pro­
duction of pollutants or prevents them from 
entering any waste 







Obstacles 

Capital Requirements - Implementation 
of many pollution prevention measures often 
requires capital investment. Such projects may 
need to be justified on an economic basis. 

Specifications - Specifications can be 
both an incentive and an impediment. For 
instance. govenunent contracts may specify 
certain materials be used in the manufacture 
of a product or that virgin materials be used 
rather than recycled materials. This canlead to 
the use of materials that are damaging to the 
environment or the unnecessary use of virgin on materials the r e c y c i o n  materials -be u n n e c e s s a r y  
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FEDERAL AND STATE LEGISLATIVE
 
OVERVIEW
 

T hiS chapter provides an overview of recent policy decisions on both the federal 
and state levels that concern pollution prevention measures. 

111.llll'\'II'.:·:~~~~$iAr.~v~:pgf.i.~ir.!.QN$·::]~I'I)\\"~.1\.,  
Federal State 

"It is the purpose of this Act to reduce the
 
national policy of the United States that pollution
 
"The Congress hereby declares it to be the 

disposal and release of toxic substances 
should be prevented or reduced at the source which may have adverse and serious health
 
whenever feasible; pollution that cannot be
 and environmental effects, to promote toxic
 
prevented should be recycled in an environmen­
 pollution prevention as the preferred means
 
tally safe manner, whenever feasible; pollution
 for achieving compliance with environmental
 
that cannot be prevented or recycled should be
 laws and regulations ... However, 'toxic
 
treated in an environmentally safe manner
 pollution prevention' shall not include or in
 
whenever feasible; and disposal or other release
 any way be inferred to promote or require
 
into the environment should be employed only
 incineration, transfer from one medium of
 
as a last resort and should be conducted in an
 release to another, off-site or out of process
 
environmentally safe manner."
 waste recycling, or end of pipe treatment of 

toxic substances." 
From the Pollution Prevention Act of 1990 

Fromthe Illinois Toxic Pollution Prevention Act 
of 1989 

Table 3. National and State Pollution Prevention 
Definitions 

Federal Legislative Background 

The shift infocus from pollutioncontrol 
(treatment and disposal) to waste reduction/ 
pollution prevention began in 1976 with the 
Resource Conservation and Recovery Act 
(RCRA). RCRA identified reduCing waste at the 
source as the most desirable waste manage­
ment option. With the passage of the Hazard­
ous and Solid Waste Amendments (HSWA) in 
1984, regulations reqUired the generators of 
hazardous waste to submit a biennial report 
summarizing their efforts to reduce the volume 
and toxicity of waste generated. HWSA also 
requires generators who ship their waste off 
site to certify that they have a program in place 

to reduce the volume and quantity of these 
wastes to the degree detennined bythe genera­
tor to be economically and technically 
practical. 

Until very recently most government 
programs have emphasized control of wastes 
after they are produced. The policy shift is 
reflected in the excerpt from the Pollution Pre­
vention Act of 1990 presented above. The Act 
states that each owner or operator of a facility 
reqUired to file an annual toxic chemical re­
lease fonn under section 313 of the Superfund 
Amendments and Reauthorization Act (SARA) 
shall include with each filing a toxic chemical 
source reduction and recycling report for the 



preceding calendar year. This requirement 
became effective in 1992. The reporting re­
quirements include the following: 

1. the quantity ofthe chemical entering 
anywaste stream or otherwise released 
to the environment: 

2. the amount ofthe chemical which is 
recycled in a calendar year. including 
the percentage change from the previ­
ous year; 

3. source reduction practices usedwith 
respect to thatchemicaldUringtheyear 
(this includes a variety of technologies 
and techniques such as improvement 
in management, training, inventoty 
control, materials handling, or other 
general operational phases of indus­
trial facilities): 

4. projections of expected releases for 
the next two reporting years: 

5. a ratio ofproduction in the reporting 
year to production in the previousyear; 
and, 

6. 















GElliNG YOUR PROGRAM STARTED
 

TIis chapteroutlines a method to incorpo­
rate a pollution prevention program into 
the daily company activities. The steps 

involved include: committing to implementa­
tion, designating a pollutionprevention coordi­
nator, developing a pollution prevention team, 
increasing employee awareness and involve­
ment, rewarding and training employees, goal 
setting, and developing a written pollution pre­
vention plan. 

Commit to Implementation 

The commitment from all employees to 
implement a pollutionpreventionprogramstarts 
before any assessment or evaluations have 
been perfonned. It ismeasured as the time and 
effort needed to raise employee awareness, 
establish a cohesive pollutionpreventionteam, 
and begin to incorporate pollution prevention 
ideas into the day-to-day operations of the 
company. Pollution prevention is a team effort. 
The people who enter the facility every day are 
the most valuable assets to ensure a pollution 
prevention program works well. 

Designate a Pollution Prevention 
Coordinator 

While a pollution prevention program 
needs top down support and commitment, it 
also needs bottom up input and implementa­
tion. This means teamwork and participation 
from a1llevels within the company are top company3. 264 27171.5363 26Tc 3.215 0 171.5363 26 0 0 11.2 136.211699 2432 Tm�1.3Tj�161 a s n t 1  





•	 stress the relationship between the 
cost of generating waste to company 
competitiveness 

•	 equate savings from pollution preven­
tion with the company's fiscal health 
(i.e., increasing job security to en­
courage employee involvement 

Train Employees 

Specialized pollution prevention training 
programs tailored for management, line, and 
maintenance staff should be incorporated into 
company procedures. Consolidated training 
for different groups can also stimulate discus­
sion between employees who would not inter­
act otherwise. Additional personnel training 
may be needed if materials handling or ac­
counting changes are made. The facility or 
company may want to include a pollution 
prevention orientation program for all new 
employees, regardless of their job function. 
Employees will need thorough training on any 
new technologies or techniques added to unit 
processes. Depending upon the size of the 
facility, this may require training on more than 
one shift. 

Another option is to have perfonnance 
evaluation systems reflect pollution prevention 
responsibilities. As pollution prevention strat ­
egies are identified, the training requirements 
must be considered bythe pollution prevention 
team prior to implementation. 

Reward Pollution Prevention 
Successes 

To stimulate additional interest and 
participation in pollution prevention, establish 
an employee incentive award or recognition 
program for the facility or company. Compe­
tition in larger plants may motivate participa­
tion. Shifts, departments, or even individuals 
can be encouraged to compete against their 
own past year's performance. Recognition in 
the fonn of an awards ceremony, a bonus, a 
special parking place, or added vacation time, 
provides a tangible reward to individuals and 
departmentswho have achieved theirpollution 
prevention goals. Further recognition may be 
promoted in a regular pollution prevention 
column in the company newsletter which rec­
ognizes pollution prevention efforts and suc­

cesses. When a company newsletter is not 
available, a short one page fact sheet on pollu­
tion prevention could be started that acknowl­
edges employee participation and accomplish­
ments. 

Develop a Written
 
Pollution Prevention Plan
 

After the pollution prevention team has 
beenorganized, developinga writtenplanshould 
be the first official task ofthe pollution preven­
tion team. This plan should include all the 
ideas developed by the team such as the state­
ment of support from management: the 
pollution prevention team's structure, organi­
zational gUidelines, and statement ofpurpose: 
the methods for fostering participation by all 
employees; the company's general goals: the 
structure ofan incentive/reward program: the 
procedures, criteria and schedule for imple­
menting pollution prevention projects: and the 
provisions for employee training. 

This plan should be presented and agreed 
to by management so that they understand 
how the pollution prevention team will proceed 
and what resources/support will be required 
from them. The plan should be modified on an 
annual basis as pollution prevention experi­
ence is gained and goals are reached. A 
company should strive to continually :Improve 
the entire program. 





UNDERSTANDING
 
PROCESSES AND WASTES
 

T o effectively implement a 





INPUTS 

Metal 
--~ 



Metal Parts Fabrication
 

packaging waste metal scrap spent .



material balance can help detennine iffugitive 
losses are occurring in the process (e.g.• fUgi­
tive loss from a solvent tank = difference be­
tween solvent in and solvent out). In a physical 
process. one in which there is no chemical 
change ofmaterta1s. the raw materials that are 
not converted to product generally end up 



Metal Parts Fabrication 

packaging waste metal scrap spent,
•

paint waste
wash fluidt cutting fluid

100lbs 100 gal j1 Ib 
900lbs::t: ~lllllllllil 



ASSESSING WASTES AND IDENTIFYING
 
POLLUTION PREVENTION OPPORTUNITIES
 

T he infonnation assembled inthe process 
characterization will be used to help 
identify pollution prevention opportuni­

ties. This chapter provides gUidelines for 
prioritizing streams and/or unit processes for 
beginning pollution prevention assessments in 
the facility (starting with the target streams). 
and for generating options for reduction using 
the information already obtained. 

Prioritize Streams 

Before conducting an assessment to iden­
tify what pollution prevention opportunities 
are present. waste streams and unit processes 
should be prioritizedto determinewhich should 
be examined first. The flow diagrams prepared 
in Chapter 8 provide a good starting point for 
prioritization as they show all of the input and 
output streams for each unit process. Both the 
pollution prevention team and top manage­
ment should be involved in this decision-mak­
ing process since each will have their own ideas 
ofwhat areas should be addressed initially. 

When establishing priorities for pollution 
prevention. all ofthe input and output streams 
should be ranked - beginningwith those which 
require immediate attention. followed by those 
which are less urgent. These factors should be 
considered when ranking the streams: 

•	 US EPA's 17 target chemicals from 
the 33/50 program (see Chapter 15) 

• Toxic Release Inventory (TRI) waste 
• High purchase and/or disposal cost 
•	 Highly toxic •�0tially. 







• Reuse solvents where possible 
• Segregate waste streams 

Other options that may not be as easily 
identified but must defmitely be considered 
involve source reduction and in-process recy­
cling. Table 7 provides some examples. 

A priority approach in selecting options 
may be developed. Ranking options on a high, 
moderate, or low continuum helps to ensure 
that pollution prevention is not a Mane-shot" 
approach. Moderate and low priority options 
should still be considered since circumstances 
such as a change in raw materials, regulations 
or technology could occur. 

Once these options have been applied to 
specific streams/processes, further investiga­



COST CONSIDERATIONS
 

B efore pollution prevention projects are 
evaluated for economic feasibility, the 
full cost of waste generation must be 

detennined. This full cost is necessary to 
develop the economics of pollution prevention 
techniques/technologies, including calculat­
ing the cost savings and payback periods. 
Methods for true cost detennination and eco­
nomic analysis are presented in this chapter. A 
cost accounting system for all wastes gener­
ated in the facility will also be deSCribed. 

Determine Full Cost of Waste 

The full cost ofwaste generation includes 
more than just treatment or disposal costs; it 
includes all the costs incurred by producing 
and handling waste. All of the expenditures 
associated with the waste stream, both direct 

and indirect, should be identified. These in­
clude, but are not limited to the follOwing: 
purchaSing, storage and inventory, and in­
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TABLE 8. COSTS TO CONSIDER ­

DETERMINING FULL COSTS OF A WASTE STREAM
 

Hazardous Substance Use 

Purchasing 
Taxes on hazardous products 
Safety training 
MSDSfiling 
Safety equipment 
Extra insurance premiums 
Labor 

Storage and Inventory 
Special storage facilities 
Safety equipment 
Storage area inspection and monitoring 
Storage container labeling 
Safety training 
Emergency response planning 
Spill containment equipment 
Lost product from spills, evaporation, etc. 
Labor 
SARA Title III (TRI) reporting 

In-Process Use 
Safety training 
Safety equipment 
Containment facilities and equipment 
Clean-up supplies 
Labor 

Lost Raw Materials 
Labor for handling 
Equipment for clean-up 
Reporting 

Waste Generation 

Air and Water Emissions 
Air emission permits and controls 
i54 0 Td�(10T/esoS5s23j�0.01378Tbs5
)Tj�212.4 375.7Td�(10T/eso582rime)Tj�0.m -1.225s75.7T23j�0.01378Tbs5
i 5 4  0  3 > B D C  � 5 s 7 5 4 3 6  T c  - 6 . 6 8  - W o r k  0  T d � ( W a t 0 7  ) T j � 0 . 0 8 1 7  T c  2 . h e a l t h o n t a i n m e n t y  monitori352 W a t 2 t s  W a s 3 0 y  i n s p e c t i n g  Safet53training 

Safety equipmen57inspecti19 s u p p l i e 6 1c o n t a i n e 5  s u p p l i e 6 1



Develop Economics 

Once the full costs of the waste streams 
are detennined, an economic analysis of each 
specific pollution prevention project can be 
conducted. This analysis will provide manage­
ment infonnation on the costs and benefits 
associated with the techniques/technologies 
so they can decide wheTc y902 636 Tm�y 





IDENTIFYING AND IMPLEMENTING
 
POLLUTION PREVENTION PROJECTS
 

O
 



Economic Evaomic 



PROGRAM AND PROJECT
 
EVALUATION
 

O nce a pollution prevention program is 
established it should be continuously 
evaluated and updated. This periodic 

reviewbythe pollution preventionteam should 
be conductedfor all stages ofthe program, from 
management support and team selection to 
project implementation. Once the elements 
have been examined, the programcanbe modi­
fied and goals redefined to improve overall 
effectiveness. 

Program Evaluation 

The progress of the pollution prevention 
program can be determined by looking at the 
individual activities and projects. One way of 
measuring progress is quantitative. For ex­
ample, look at actual waste reduction, both in 
terms of actual change in quantity and change 
in hazard level. The actual change in quantity 
is the difference between the waste perproduc­
tion unit reported in the current year and the 
waste per production unit reported in the pre­
viousyear. The change in hazard level is based 
ontoxicity, reactivity, ignitability, andcorrosivity 
of the waste and industrial hygiene/employee 
exposure-type measurements. This compari­
sonmeasurement ismost usefulwhen evaluat­
ing an alternative material substitution such 
as sience





SUSTAIN THE POLLUTION PREVENTION
 
PROGRAM
 

N OW that a pollutionpreventionprogram 
is underway, it must be sustained in 
future years. This involves reaftlnning 

conunitment to the program at all levels ­
including upper management. Employee en­
thusiasm and interest must be maintained to 
ensure continuation of the program. Ideally, 
the entire eight-step cycle should be repeated 
following the successful implementationofeach 
pollution prevention project. 





OTHER WASTE MANAGEMENT
 
OPTIONS
 

A 



Preferred Order:
 

+­
\i= 

t- Q) 
o c 
~(1) 
-coo
+:0c·­
<DE
+-0 o C 
0.0 

o 
LlJ 

Pollution 
>­:t:: Prevention 

:0 
o 

Waste Elimination 
Source Reduction 
In-Process Recycling/ 
Reuse 

::J On-Site Recycling/Reuse
Q) 
en o Off-Site Recycling/Reuse
Q) 

o 
~ 

Q) Treatment including Incineration 
o 

Disposal 

Table 1







mechanisms: a repository contaJning the most 
current pollution prevention literature, such 
as case studies, fact sheets, training, video­
tapes, and general references: Pollution Pre­
vention Infonnation Exchange System (de­
scribed below): hotlines to answer or refer 
questions and to provide links to PIES for users 
without access to a PC: and, outreach efforts 
including workshops, training, and indusby­
specific pollution prevention materials. For 
more information 





POLLUTION PREVENTION
 
PROGRAM
 
CHECKLIST
 

Top Management Support  

o Written policy statement supporting pollution prevention 

o Distribute statement to 



Identify Pollution Prevention Opportunities  

o Begin assessments 

o Prioritize waste streams 

o Generate reduction options 

Cost 
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