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EXECUTTVE SUMMARY

A This study examines the key regulatory, economic, technical,
and institutional incentives and disincentives affecting decisions
by industry to adopt pollution prevention measures. The objective
is to assist EPA and other regulatory agencies in designing
programs to encourage and support companies to consider and
implement pollution prevention approaches--specifically, in the
context of determining how best to meet water quality and effluent
discharge obligations. Much of past water program efforts have -
been driven, if not by direct “end-of-pipe” requirements, then by
an “end-of-pipe” mentality or approach to mterpretmg such
requirements. Fuller understanding of the incentives and barr:Lers
faced by industry should help regulators build pollutien
prevention into their regulatory and coupllance programs in a more
mean:.ngful way. - _

while there are a range of factors that affect decisions by
facilities to either adopt or fail to adopt pollution prevention
measures, it seems there is often one key motivator--or “trigger”
incentive-~which can make the other acting incentives more ‘
ccmpell:_ng, and which has the power to overcome the other
disincentives. Trigger incentives will vary depending on facility
size and type, compliance history, and requlatory motivation for
pollution prevention. In many instances, enforcement actions that
are coupled with a goal of working with the company (in terms of
both requlatory flexibility and technical assistance) towards a
pollution prevention solution has ‘been a strong trigger incentive.

S

The key motivational incentives and disincentives we found durmg
the course of this study are the following:

o Flexibility

Flexibility is perhaps the most important incentive to
emphasize with respect to any regulatory or compliance
program interested in fostering pollution prevent:.on Those
involved in developing regulations, permit writers who must .
translate those regulations and requirements into permit
conditions, and canpllance/enforcenent personnel need to be
aware of pollut:.on preventlon opportunities--and they must be
willing to work with companies to overcome both technical
barriers and rigid regulatory interpretations. Flexibility
achieves its optimum value within a milti-media framework.
Multimedia inspections, for example, encourage a .
comprehensive examination by both plant and coupl;ance
personnel for cross-media environmental improvements. This
reduces the risk of narrow,- smgle-med:.a solut:.ons that can
simply produce shlftmg of pollution. .
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Economic Realities _

Clea.rly, economJ.c cons:.derat:.ons are of paramunt Jmportance.
Campanies are profit-motivated and while pollution prevention
can hold the promise of future cost savings, if capital is
needed for such changes, companies can find themselves in a
Catch-22 type situation. Lower operating costs could improve

profits, but the extra capital may simply not be available to .

pay for the necessary mprovements This is especially true
of firms with low profit margins and who are perceived by
lenders to be a bad investment risk. For those companies who
can raise the capital, pollution prevention measures. still
hold an element of risk--they can be technically more :
camplex, requ:.re higher skills level to operate and maintain,
and they sometimes fail to provide the kind of conpl:.ance ‘

: “certa:.nty" an end-of-pipe system can engender

Technical and Financial Assi.stance

Technical/informational incentives can work together o -
facilitate pollution prevention. Particularly for small
companies that do not have the resources, personnel, or
expertise to pursue and obtain reliable pollution prevention
information, a network of technical assistance is vital.
Whether the assistance comes from state programs, POTWS, EPA,
trade associations, or vendors, is not as important as the
fact that a system of information dissemination and technical
expertise is out there reaching companies who need it.
Larger companies have more technical resources on hand to
experiment with in-process changes. Small and medium-size
firms may need both technical assistance and financial
incentive mechanisms--tax breaks, low-cost loans, matching
grants, etc.--to move them toward pollution prevention.

Open CWicaticn

An open door pol:.cy that allows all stakeholders to have a
-say in how best to optimize pollution prevention
opportunities is key. This is true for both companies and
regulatory agencies. Upper management - support for the-
principles of pollution prevention can make all the
difference when either requlatory staff (pernu.t writers,
inspectors) or plant-level personnel (engineers, shop
foremen, workers) have ideas they would like to see put into
practice. Innovation and effective communication w:.ll always
remain the heart of pollution preventlon. ‘



Specific Findings
Our study indicates that for metalfmlshers and platers who

may be considering pollution preventlon the following motivational
factors are most J.mportant. _

o Categorical standards are outdated and increasingly
irrelevant for metalplaters because non-technology based
standards (e.g., limits based on Water Quality Cr.lterla) have'
superseded them in most cases.

o Mass-based standards are motivators for pollutJ.on prevention;
however, there has been difficulty in implementing them. .
Regulators should be allowed the flexibility to use either
mass- or concentration-based standards to achieve their

goals. -

(o} When enforcement and caupliance activities are tied to a
.. strong pollution prevention message, they can be a key
motivator for facilities to adopt pollution prevention.

e Economic factors have the potential to be key motivators, but
' there are also significant barriers. :

o Zero-d:.scharge systems hold much promise for platers seekmg
' to maximize water efficiency and plating chemical :
recycling/re-use, but there are both regulatory and
: techm.cal/:x.nformat:.onal ba.rners. '

o Flexibility in the regqulatory network, supportive
assistance/outreach, and collaborative relationships between
industry, regulators, and the public can foster continuous,
1ndustry-W1de mprovement in pollution prevention. '



1. INTRODUCTION

1.1 Purpose and Objectives ‘

EPA's Pollution Prevention Strategy establishes pollut:.on
preventmn, J_ncluch.ng both source reduction and toxics use
reduction, as the priority approach for reducing releases of
pollutants into the environment. As part of EPA‘s emphasis on .
pollution prevention, the Agency set aside 2% of the FY91 and FY92
contract budgets for new pollution prevention initiatives. The
Industrial Pollution Prevention Project (IPPP), for which this .
report was written, is one of the Agency's 2% set-asides. The
IPPP is an Agency-wide, milti-media project, the object:.ves of

. which are to: 1) incorporate pollution prevention into industrial-

effluent guidelines; and 2) reach out to industry and the public
to spread and establish the pollution prevention ethic.

~ This study examines some of the key regulatory, economic,
‘technical, and institutional incentives and disincentives
affecting decisions by industry to adopt pollution prevention
measures. While the analysis was approached from a multi-media
perspective, a focal point of the study was to examine incentives
and disincentives that are driven by EPA, state, and local water
program requ.Lrements and objectlves. Because incentives and .
disincentives that affect decisions to adopt (or not adaopt).
pollution prevention need to be considered within the concrete -
context of specific alternatives faced by particular facilities,
this study focused on a single industry. We were asked to focus on
the Metal Finishing Industry in particular. Since the majority of
- metalplaters discharge industrial wastewater to Publicly Owned
Treatment Works (POIWs), the principal emphasis was on incentives
and disincentives faced by indirect dischargers; however, direct
: dlschargers (i.e., those w1th NPDES permits) were also examined.

. The objectlve of the incentives study is to present -
information and findings that would help the Agency better _
understand aspects of decision-making with respect to industrial
dischargers. Much of past water program efforts have been driven, .
if not by direct “end-of-pipe” statutory and requlatory ,

. requirements, then at least by an “end-of-pipe” mentality or
approach to interpreting statutory and requlatory reguirements.
While some of these requirements may have promoted materials
substitution, process change, or better cperating and mdintenance
(0&M) practices, some have been neutral towards promoting
pollution prevention over conventional control, and still others
may have actually discouraged companies from exploring.or adogtmg‘ .
pellution prevention alternatives--—even when those alternatives
could have been more economically beneficial. The objective of
this study is to assist EPA and other requlatory agencyes in )
. designing programs to encourage and support companies .to cons:.der '
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and lrnplement pollution preventlon approaches in the course of
determining how best to meet the.u: water quality and effluent
discharge obllgatz.ons.

~

1.2 Study Approach and Data/Information Sources

The technical approach focused on prov1d.mg—-to as great an
extent as possible--both specific information about decisions to
adopt (or not adopt) pollution prevention measures at individual
metalfinishing facilities, and more general information on choices
faced by a broader range of facilities, including other metals
dischargers and the POIWs themselves. This involved on-site
- visits to six facilities and three POTWs . in the Massachusetts and
Rhode Island areas (summarized in Appendix A). The site visits
were undertaken in order to obtain a fairly detailed assessment of -
particular decisions at a limited number of facilities, including
record review (where possible), tour of plating shops, tour of
wastewater treatment plants, and in-depth interviews and meetings
with facility personnel and knowledgeable EPA regional, state, ‘
 local, and POTW representatlves ,

In addition to the detailed assessments, more general

assessments of .decisions at a larger number of facilities were

. undertaken, largely through’ telephone interviews and database or

literature searches. Over 100 metalfinishing case studies from

EPA’s Pollutién Prevention Information Clearinghouse (FPIC) '

. .database were reviewed; however, the PPIC case studies are
technology-oriented, rather than behavior-oriented, and seldom
provide useful information about motivational aspects of the
pollution prevention alternative (such as why the company had

-explored pollution prevention in the first place and whether or
not it was ever implemented). Although there were many relevant =
PPIC case studies, only 5 representative PPIC cases are presented
in Appendix B. Literature data and other case study reports. were

- obtained from a variety of sources, including the California

' pepartment of Health Services and the Massachusetts Department of ,

Environmental Management.

In add:.t:.on to the site vis:.ts, case’ stuches -and llterature
reviewed, telephone contacts were made with mtalplaters and state
- and local (both regulatory and non-regulatory) personnel in other

Ageograpluc regions, including California, Florida, Illinois,
Minnesota, and North Carolma, to obtain a broader perspective on
‘the national range of incentives and disincentives faced by
platers. Members of the IP3 focus group have reviewed and
provided comments on early drafts of this report. Subsequently,
follow-up contacts were made with both industry and POTW

- representatives on the focus group to clarify comments and further
explore ways to improve upon the report



1.3 Organization of Report

Section 1 is a brief introduction to the study. Section 2
presents an overview of four major incentives/disincentives areas:
regulatory, economic, technical/information, and management/
institutional factors that can act upon the decision matrices of
companies thinking of adopting pollution prevention measures.
Section 3 gives a detailed discussion of the study’s findmgs of
- the key motivating factors relative to pollution prevention for
metalplaters. Section 4 offers a detailed case example of a
regulatory POTW program that illustrates how incentives and
disincentives can function together to mtlvate a change to
pollut:.on -prevention. ‘

. The Append:n.ces contain more specific mformat:.on a.bout the
case studies and site visits completed for this project. Apr
‘A covers the industrial and POTW site visits in Rhode Island and
Massachusetts. Appendix B presents the selected PPIC case studies
and discusses their relevance to this study. Appendix C is a
matrix of completed telephone contacts.



2  OVERVIEW OF POLLUTION PREVENTION INCENTIVES AND DISINCENTIVES

We present here four summary tables and a general discussion
of the range of factors that affect decisions by facilities--
specifically, metalplaters--to either adopt or fail to adopt
pollution prevention measures. Generally, these factors can be

viewed as either behavioral incentives or disincentives; however,
- that is not to say that one single factor, acting alone, will push
a company either toward or away from pollution prevention. A
facility will most likely adopt pollution prevention measures ‘when
it is being acted upon by an array of incentives. Likewise, it
will be the cumlative effect of a number of disincentives wh:.ch :
makes a company decide to not do pollution prevention. Sometimes,
incentives and disincentives tend to cancel each other out--i.e.,
they have equal weight in the decision process--the result being
no progress is made toward pollut:.on prevent:.on. For example, the
. economic incentive of potential cost savings due to decreased

- environmental management expenditures (lower disposal fees for
‘less toxic waste, lower chemical usage, etc.) is oftentimes
counterbalanced by the fact that the capital needed to implement
" the changes cannot be raised. -This is especially true of certain -
metalplating firms which have low profit ma.rg:.ns and are perce:.ved
by lenders to be a bad investment r:.sk. : )

. ‘Scmetimes, it seems there is one key, motivator, or “trigger”
incentive which, once activated, makes the other acting incentives .
~ more compelling, and which has the power to overcome the various
disincentives. Enforcement--whether in the context of bringing a_
firm into compliance or .mrplementmg new requ:.reuents (e.g., more
stringent discharge limits)--is one example of a “trigger” (some
would say a “hamver" motivator), in that a behavioral decision is
forced to occur. ' If the enforcement or compliance message
. supports pollut:.on prevention and is flexible towards allowing for
the necessary time and resources a facility needs to explore and
implement such solutions, then the disincentive hurdles may be
lowered just enough to make the fac:.l:.ty “go for it.”



Table 2.1 Requlatory Factors in Pollution Prevention Decisions

REGULATORY INCENTIVES ~

PMRY DISINCENTIVES

flexible, multi-media
regulatory framework

single-media regu_latory

- framework

specific toxics use
.reduction laws or facil:.ty
planning statutes that
encourage firms to do P2 -
opportunity assessments and
audits

single-media pe.m:i-.ts that
focus on end-of-pipe
rquirements

" campliance inspections .
where NOVs are tied to a
pollution prevention

- message (e.g., referral to
state technical assistance

' program)

si.ngle-mdl' edia inspections

- with no pollution

prevention message (i.e.,

- quick-fix, end-of-plpe
. carpl:l.ance focus) :

flexibility within
compliance and enforcement
programs (e.g.,extended
conmpliance schedules phased
to pollution prevention -
activities, “soft landings”
for technical failure of
innovative technoclogies)

inflexible approach to
media-specific enforcement
actions that allows no time
for process innovation or
exploration of pollution .
prevention solutions

"strict local limits, with

POTW ordinance authority to

implement/enforce

reliancé on EPA categdrical
limits which may be
cutdated and set too low a

conpliance level

requlatory pressures on
POTWs such as EPA sludge
regulations, or air toxics
reduction regquirements,
motivating POTWs to push
upstream sources to lower
metals in wastewaters-- A
ideally through pollution

_ prevention measures

specific regulatory

" “barriers” such as RCRA

Part B permit requirements

for facilities implementing
reuse/recovery technologies
. or “zero discharge” systems




SEPs with pollution
prevention requirements;
promotion of pollution

- prevention alternatives in

enforcement case context

guidance documents used by

- permit writers that may be

outdated and focus on end- -
of-pipe solutions

mass-based or total .
loadings~based standards--
especially for water '
intensive industries--that
‘may encourage water
reclamation/recycling/re-
use .

concentration-based
standards that may
discourage water. -
reclamation/recycling/re- -
use




Table 2.2 'Economic Factors in Pollution Prevention Decisions_

ECONCRIC INCENTIVES

C DISI

lower facility operat:.onal
costs that may include:

-- environmental management
cost savings (e.g., from
eliminating RCRA sludges,
or decreased wastewater
treatment costs)

-- production or process
cost savings due to lower
material or chemical use

- utility cost SaVJ.ngs due
to lower water, seuer, and
energy usage

' -~ lower liability costs

capital investment
requirement difficult or
J.nposs:.ble for many fJ.rms

- fJ.rms may have limited .

©Or no capital availability

due to low profit margins,
campeting investment -
priorities, or too much
environmental liability (a

- “bad risk” for lenders)

-- “sunken investments” in
conventional pollution

- control equipment

-- many small firms—- .
especially “job shops”—-
cannot tolerate down-time

for equipment upgrades or
process change/experiments

fee structures based on
pollutant loadings (permit
fees, POTW fees, etc.) can
act as economic incentive
for pollution prevention

“economies .of_ scale for some
+technologies may not be

realistic at smaller firms
(e.g., metal recovery
technologies, antomatic -
systens‘vs. batch) -

R & D challenge grants, low
interest loans, tax breaks.

for equipment upgrades, and

other funding assistance
mechanisms can be powerful
incentive-«but only if
message gets to company
about availability and if -

. application process is not

onerous

R & D costs for new
technologies and/or process
modifications may be
difficult to bear--also,
firm must be concerned with
potential enforcement o
related costs if technology

' fails

i)

enhanced product quality
and/or corporate image may
lead to higher revenues

customer dissatisfaction
with changed product may

" mean loss of revenue

10




full/total cost accounting
methodologies can help
firms identify economic
savings and opportunities
not readily apparent--but
there is a real need for
simpler, user-friendly,
methods such as a quick
checklist or worksheet that
small firms can use

full/total cost accounting
to justify pollution
prevention expenditures can
be complex, time-consuming, .

- and expensive (especially

for small firms)

11




Table 2.3 Technical/Informational Factors in Pollutn.on Prevention
"Decisions

TECH/INFO INCENTIVES

INFO DISINCED

“technical assistance to
facility via state TAP or

POTW pretreatment programs .

can overcome many
informational barriers

facility unfamiliar with
pellution prevention and
potential for m—process
changes ‘

ta.rgeted outreach to a
partJ.cular industry sector
via pollution prevention
workshops, seminars, or
training--provide forum for
industry to share success
stories and concerns

facility uncertain of
pollution prevention’s
ability to meet discharge
limits; afraid to be first

or to take risk

vendor lists or
certification programs to
assure prospective
purchasers/service users
that vendor is both
reputable and knowledgeable
about pollution prevention
technolog:.es

unscrupulous vendors who
misinform, misrepresent
and/or install inferior
equipment; so-called
“pollution prevention
experts” who sell a product
then disappear when the.
system fails and the
facility falls out of
compliance :

detailed knowledge of waste
generation and chemical
usage via facility audit/
opportum.ty assessment

lack of detailed “knowledge
of waste streams and extent
of in-process use of toxic -
chemicals

trade and industry .
associations that encourage
and disseminate pollution
prevention irnformation

customer satisfaction
concerns—-potential impacts
of pollution prevention on .
product quality,

appearance, or perfomance
that could translate into
loss of customer acceptance.

12




permit writer. and lnspector
training on how poll‘ution
preventlon can achieve,

maintain, or even go beyond A

compl:.ance

Chemlcal or product
substitution concerns: will

it: a) do the job; b) be

consistently available: c¢)
not become expensive; and
d) not trigger some other
unforeseen regulatory
nightmare

proprietary information
concerns--disincentive to
sharing information, data,
and/or experiences with new

' processes

13




Table 2.4 Management/Institutional Factors in Pollution
 Prevention Decisions

-MGMT/INSTIT. INCENTIVES

corporate policy supporting
pollution prevention or
incorporating it into
strategic planning

no upper management
camitment to pollutlon
prevention

accountability within
management structure for
integrated (i.e., across
depa.rtnents, groups, or
divisions) environmental
responsmlllty

lack of coordination and
accountability among
different groups in the
campany (e.g., process
engineers/product design
engineers not talking to
environmental engmeers)

wiilingne_ss to take risks

low tolerance for failu.re;
policy of risk avoidance

willingness to engage in
open dialogue with both
requlators and technical
- assistance personnel

closed shop mentality; .
afraid to ask gquestions--
"What I don’‘t know won‘t
hurt me.”

TOM programs that empower
‘employees to seek pollution
prevention opportum.tles

bean-counting disincentives
at requlatory agencies that
tie performance reviews to

- number of enforcement
cases, number of permits,
etc. instead of rewarding
quality env:.ronnental
results

*

potential for favorable
publicity; pollution
prevention helps present a
“good quy” image; like to
show progress (e.g., . lower
. TRI numbers)

do not want to call
attention to themselves--
e.qg., if company has been
“burned” once by EPA, will
be reluctant to try

. anything new which might
draw more attention

14




supportive environment
within {and between)

- regulatory agencies;
openess. to pollution
prevention .

inertia: “If it ain‘t
broke, don‘t fix it.”

15




2.1 Regulatory I_nce.n‘tives and Disincenti.ves (Table 2.1)

Flexibility is the most important incentive to emphasize with
respect to any regulatory or compliance program interested in o
fostering pollution prevention. On the permitting side, those
involved in dewveloping regulations, as well as the permit writers
who must translate those requlations and requirements into permit
conditions, need to be aware of the range of pollution prevention
opportumt:.es available for the industry sector under question.
Unlike standard, end-of-the pipe, pollution control options,
pollution preventlon techniques and technologies may require more
research and lead time to implement. On the compliance end,
inspectors and enforcement personnel must be willing to work with
those companies who are seeking pollution prevention rather than

- simply control solutions~-no industry will try anything innovative
Aif threatened with loss of both capital and costly enforcement
actions in spite of their best efforts. Many of the firms we

visited would not have even attatpted pollution prevention
alternatives if they did not have the support of both regulators

- and carpl:ance personnel.

Although flex:.bﬂ.:.ty is key, even within a s:.ngle media
requlatory framework, it achieves its optimum value--pollution
prevent:.on-mse—-when it occurs within a multi-media framework.
Multimedia inspections, for exanple, may identify opportunities or
threats to more that one media and reduce the risk of narrow,

: smgle-medla solutions that can simply produce media sh:.ft:.ng of
pollut:.on. Multimedia inspections encourage a comprehensive
examination by both plant and campliance personnel for total
environmental management opportum.t;.es When such inspections are
augmented by technical assistance programs--especially for small
.to medium-sized firms--there is a higher likelihocod of a facility
actually adopt:.ng pollut:Lon prevention measures.

On-the other hand, the largest disincentive for any firm

' considering pollution prevention is concern about the difficulty
(real or perceived) of working with permitters and J.nspectors who

.are inflexible, who might not listen to their innovative ideas, -

- who may--regardless of intent or potential for quality
environmental benefits down the road (e.g., from permanent ,

reduction of toxics via process changes)--enforce so strictly that

the firm’s only safety will be to, in the end, install or upgrade

pollution control equ:.pment anyway . :

This is also where a single media regqulatory and compllance
framework works as a disincentive. A facility may have an air
permitter or inspector willing to listen and work with them on
pollution prevention, but unless they are equally confident about
the other media programs’ support of the concept, they may be
unwilling -to try someth:.ng new for fear of either falling out of
compliance on those permits during the “trial and error” stage of

16



process changes, or of bringing themselves into new requlatory
realms. A case in point is the issue of threatened RCRA Part B
permitting for those facilities considering .“zero discharge”

- solutions. Unless all the media progra.ms present a unified, == o

”

2.2 Econcm.c Incentives and Disincentives (Table 2 2)

C1early, economic cons1derat.1.ons are of pa.ramunt J.mportance ,
to industry. Companies are profit-motivated, and while pollution
prevention measures can hold the promise of future cost savmgs,
if capital investment is needed for such changes, companies--
especially low profit margin platers--can find themselves in a
Catch-22 type situation. Lower operating costs could improve
profits, but extra capital may not be available to make the
necessary improvements. We visited one firm, New England Plating
(see Appendix A), that spent 14% of their annual sales income on
keeping an overtaxed, 20-year ©ld, wastewater treatment system
" operational. In addition to the “sunken investment” that system .

-represented, the firm operated on such a low margin, they could
not tolerate downtime for major equipment changes. There were
also space considerations--miltiple rinse tanks would take up more
linear space than available in the current location. Moreover,
their financial sjituation was so precarious that no bank would
_consider them for a loan.  The- pollut:l.on prevent:.on economic
“incentive “carrot” in such cases is therefore quite useless unless
 accompanied by some means of facilitation--such as low cost loans
or tax breaks for equipment upgrades. ‘

In a very catpetlt:we industry, custouer sat:.sfactn.on is key.
The “job shop” service sector of the surface finishing industry
lives and dies by serving the needs of a variety of customers.
The job shop that gives the best turnaround time at the lowest per
part cost will get the most business. The customer wants quality
plating at low cost according to his time schedule--he is usually
not really interested in how that is done (l.e., whether in the.
most environmentally friendly way.) In considering pollution
. prevention measures, especially those :mvolvmg changes in plating
chemistry, concern about potential customer dissatisfaction with -
the new product or with longer turnaround times is real and a very
potent disincentive. One plater spoke about how his largest S
customer wanted the insides of a camputer hous:.ng cabinet plated
with copper cyanide (one of the more toxic plating chemistries).
because he was presenting the item at a trade show and wanted the
inside of the cabinet to show off “that pretty blue color.” The
realities of trying to satisfy customer requmrenents can sometimes.
prevent compan::.es from taking pollution prevention actions.

There is a difference between lar_ge and small companies in
terms of the level of capital investment and their ability to

17



raise it. - large companies with captive plating shops, such as in
the aerospace industry, can absorb more risk--both in terms of
investment and in the regulatory arena. They also have more
technical resources .on hand to experiment with in-process changes.
However, both large and small ccmpanmﬁ cannot lgnore customer
satlsfactlon concerns

- 2.3 Technical/!nfomational Incentives and Disincentives )
- (Table 2.3) )

All of the techm.cal/ J.nformtlonal incentives work together
to facilitate pollution prevention. Particularly for small
companies that do not have the resources, personnel, or expertise
to pursue and obtain good technical information, a network of '
technical assistance is vital. Whether the technical assistance
comes fram state programs, POTWs, EPA, trade asscciations, or
vendors, is not as important as the fact that a system-of -
information dissemination and technical expert:.se is out there
reaching companies who need it. As success stories build and
. innovative technolog:.es become more commonly used, a damino effect
can ripple through an industry. Five years ago, a parts
- washing systems were fairly new, used by only the more adventurous
firms. 'Ibday,w:.'.ththephasewtof‘ICAandotherozone : :
depleters, as well as growing requlatory dlscourageuent towards
chlorinated solvents of any kind, aqueocus systems are finding
their way into even the most sta:.d shops. This is due to the
-concerted effort of all technical outreach channels.

Continued, coordinated technical assistance and outreach are

'the most appropriate tools for industry-wide progress in pollution
prevention. As discussed in section 2.1, compliance mechanisms
can be a key motivator for pollutlon preventlon, but one
characteristic of such “hammer” incentives is that their
application and effect does not necessarily promote pollution
prevention consistently either industry-wide or across all media..
~ Pollution prevention may take place because of an enforcement =

-action, but not all facilities industry-side face such actions.
Technical assistance and outreach is the best way to reach all-
'facilities--including those in compl:l.ance-and show them how to.
not only "meet their limits,” but go ‘beyond. ' ‘

. One of the biggest dlsmcentz.ves, however, in the techm.cal/
informational area, is concern about the unscrupulous vendor. One
‘bad “horror story" about a vendor who installs a so-called
pollutlon prevention technology then skips town when the system

. fails and EPA or the state starts breathing down the company’s
neck can also ripple through an industry, turning them away from
trying anything new. This is a problem faced mostly by smaller
companies who rely more on outside expertise. ' Any vendor can set
h;unself up as a pollutlon prevention “expert.” Companies selling .
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pollut:.on prevention equn.pment proliferate seemingly overnight,
often with little basis in capital or technology. The problem is
the vendor who sells the equipment then either goes ocut of
business or renegs on his guarantees. One way to deal with this
issue is to provide facilities with approved vendor lists or to
initiate some sort of vendor certification program (perhaps
through one or more trade assocut:.ons) .

2.4 Managalmt/ Institutional Inoantives and Disincmtives
. (Table 2.4)

An open door pol:.cy that allows all stakeholders to have a

- say in-how best to optimize pollution prevention opportunities can
be a key factor. This is true for both companies and regqulatory
agencies. Upper management support for the principles of
pollution prevention can make all the difference when either
requlatory staff (permit writers, inspectors) or plant-level

personnel (engineers; shop foremen, workers) have ideas they would o

like to see put into practice. If you don't think your boss will
" be receptive, you won’t risk opening your mouth. The same goes
for interactions between regulators and the regulated :mdustry

If there is an atmosphere of mistrust, even good questions won’t
get asked. At one facility we visited, Parker Metals (see
Appendix A), the Environmental Coordinator was forbidden by his
management to call EPA with questions because of an incident in
the past when one of those “innocent little questions” caused a
party of inspectors to come pay an unscheduled visit. That is why
Massachusetts’ technical assistance program, MassOTA, is housed in
a non-requlatory agency. They want it clearly understood that
facilities can come to them w:Lth problems and questions without
fear of retribution. :

For larger companles, an incentive for undertaking pollut:.on '
prevention is the opportunity for improving their public image.
For TRI. reporters, reducing the release of toxics and moving lower
. down on the list of “top polluters” can be a way to demonstrate
corporate environmental progress. Such good press can often
_ translate into increased revenues as the company becomes perceived
~ as being pro-environment, or at least more environmentally
conscious than other competltors. Governor’s awards and other
publicity-related incentives are also part of this reward system.
EPA’s 33/50 program, “Green Lights” program, and other public-
private partnerships have been most successful in harnessing this
need for good press and mt:.vatmg companies to voluntar:.ly reduce -
toxic discharges and emissions. Even for smaller companies, any
kind of positive reinforcement--such as articles in the local
paper or in a trade journal--can make a difference and encourage
them to continue pursuing the goals of pollutlon preventlon. ,
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3 DISCUSSION OF POI..UJTIW PREVENTION ImI‘IVE/DISImI‘IVE
FINDINGS FOR METALPLATERS :

We discuss he;.e some of the key f:.nd_mge our study indicates
are important for metalplaters who may be considering pellution
prevention. These findings are based on case studies, site
visits, industry and POIW/regulatory agency contacts, as well as
- discussions mvolvmg the IP3 focus group.  The six main fmdmgs
are:

o] Categorical standards are outdated and J.ncreasmgly
irrelevant for metalplaters because non-technology based
standards (e.g., limits based on Water Qual:n.ty Criteria)
have superseded them in most cases.

o Mass-based standards are motivators for pollution
- prevention; however, there has been difficulty in
implementing them. Regulators should be allowed the
flexibility to use either mass- or concentration-based
standards to achieve their goals. _ '

© . When enforcement and cmpnance activities are tied Vto. a . -

strong pollut.:.on'prevent:.on message, they can be a key
mot:.vator for faciiities to adopt pollut.:l.on preventlon.

o Economic factors havethepotent:.altobekey _
mt:.vators, but there are also significant barr:.ers.

o Zero-discharge systens hold nuch promise for platers

. seeking to maximize water efficiency and platmg ' ,
chemical recycling/re-use, but there are both requlatory
and technical/informational barriers. . '

o Flexibility in the requlatory network, supportive

: assistance/outreach, and collaborative relationships
between industry, regulators, and the public can foster
continuous, J.ndustry-w:.de improverent in pollut;.on
prevention.

3.1 Categorical Standards Are Outdated and Irrelevant

' The current national categorical standards for electroplaters
and metal finishers were promulgated in June, 1983, and have not
been revised since. Most platers can and do now ach:.eve mich
lower numbers. Local limits placed on them by their POTWS (many
platers are indirect dischargers and thus do not have their own
NPDES permits) are increasingly governed by water quality -
criteria, which very often translates into lower limits than the
categor:.cal sta.ndards. ‘
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Another consideration for POTWs is compliance with the new
sludge regulations: high metals in sludges may limit what options
POTWs have for sludge disposal. Even where POTWs have not set
their own lower local limits-—due to either sludge quality or
other local considerations--NPDES peimit renewals for POTWs are
increasingly utilizing water quality standards for toxics
resulting in both newer, more chemical-specific limits and lower
limits overall. Through their pretreatment programs, POTWs will
push for source reductions from their service area users— .
including metalplaters--to help them ccmply w:.t:h tlghter NPDES

. permit conditions. . ‘

‘ Direct dischargers also have not escaped from the recent push
towards water quality based limits. Implementation of CWA section
304(1)~--which requires states to identify receiving waters where
technology-based effluent limits have not resulted in achievement
of water quality standards for toxics—indicates that metal-

- finishers are the single largest category of direct dJ.scharger ‘
sources on states’ Individual Control Strategy (ICS) lists of o
mpaJ.red waters. In addition, many POIWs also appear on the state
ICS lists, in part due to metalfinishing facilities in their -
service areas. The combined effect is that, for the majority of -
metalfinishers, conpl:.ance is increasingly dictated not by the
1983 technology-based national categorical limits, but by evolving

‘water quality-based standards, implemented through modified NPDES
permits for point sources or through pretreatment programs or :
local limits at their POTW. Table 3.1 compares selected local
limits and categorlcal 1:.m1ts for meta.lfm:.shers _

3.1.1 . Categorical Limits and Pollution Prevention

Categorical standards by design reflect what pollution
reductions can be achieved using the Best Available Technology
(BAT) economically achievable (33 USCA 1317, Sec. 307). EPA
defines BAT as the “very best control and treatment measures that
have been or are capable of being achieved.” 1In the guideline
" development process, EPA may consider in-plant process changes in
addition to end-of-pipe treatment measures. For new sources (New
Source Performance Standards--NSPS), there should be a stronger -
.consideration  of alternative production processes, operating
methods, in-plant control procedures and other major design
elements that should, theoretically, encompass pollut:.on
preventlon more fully. :

However, for the metalfinish_ing categoricals developed in the
early 1980's, there was essentially no difference between BAT and
NSPS--with the exception of slightly lower cadmium limits. And
the development document, while covering some types of in-plant
process change options, in the end recommended the same chemical
prec:.pltatlcn end-of-plpe technology for both BAT and NSPS. The |
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Table 3.1 Camparison of Categoricals and Local Limits

U.S.EPAb Minimm
_ Upper Categorical Reported
Warwicke Blackstones Limits for Local .
POTW Local POIW local Metal Limits for
| Metals Limits Limits Finishers 200 POTWsc
, (mg/l) (mg/1) (mg/1) (mg/1)
Cadmium 0.05 -0.69 0.69 . 0.0019
Chromium 0.5 2.77 2.77 0.05
(total) : o L
Copper . 0.7 / 0.1d | 3.38 ° 3.38 0.03
Cyanide 0.2 1.20 1.20 1md
(total) : _ .
Lead 0.15 /0.036 0.69 0.69 0.02
Nickel 0.5 | 3.98 3.98 0.05
Silver 0.05 /0.014 0.43 0.43 0.03
Zinc 1.0 2.61 2.61 . 0.05:
Antimony 0.5 no limit no limit 0.02
Arsenic 0.1 no limit no limit -
Beryllium 0.1 - no limit no limit 0.022
Mercury 0.03 no limit no limit d
Thallium 0.1 no limit no limit 0.2
a As of August 1991.
b Promilgated in June 1983. -
c U.S. EPA National Pretreatment Program RIC, July 1991. -
d Proposed changes to POTW’'s NPDES permt, August 1991.
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legacy of this is that, even now, w:_th the strides that have been
made in waste minimization and source reduction technical
assistance for platers, 97% of metalfinishers still utilize end-
of-pipe chemical precipitation as their primary conpliance
mechanism. Improvements have been made, both to the treatment
systems themselves and “up-pipe” in uetalfuushmg operations
(scme 90% of metalfinishers in a recent NAMF survey stated that
they have implemented some system or in-plant improvements);
however, metalfinishers do not seem likely to give up the
certainty that comes with having a treatment system they know wJ.ll
at least keep them in compliance with BAT. .

- In most cases, therefore, pollution prevention measures
considered by metalfinishers for their facilities need to be
campatible with the chemical precipitation treatment systems they
have already invested in. Radical changes, such as switching to
closed-loop recycling (so called “zero-discharge” systems), may be
less likely to be explored. As EPA re-visits the metalfinishing
effluent category--either separately or in conjunction with the
new Metal Products and Machining (MP&M) guideline (to be

- promalgated by May . 1996)-fu11er consideration may be needed of
how pollution prevention measures can more fully be incorporated
into the guideline development process so that facilities are
allowed real chomes between control and prevention. The
important thing is to provide industry some measure of certainty
that given configurations of either control or prevent:.on can. be
‘used to achieve BAT or NSPS limits.

3.1.2  Local Limits ‘and Pollution Prevention

: Rather than using the categorical standards in their
pretreatment program, a POIW may elect to seek passage or
modification of a local sewer use ordinance to establish more
. stringent local limits,.. As pretreatment standards applicable to
all nondomestic dischargers, local limits are used to ensure
campliance with the general and specific prohibitions of the
gen=ral federal pretreatment regulations (40 CFR 403). Because
they apply to both categorical and noncategorical users, they give
pretreatment programs the needed latitude to set more stringent
standards than categorical standards, and requlate as wide a group
of nondomestic users as necessary to protect the POIW, its workers
‘and the environment. The POTW also has the option of developing
plant-specific permits to implement its pretreatnent pmgram.

Although the developnent of sme-specn.flc local lmits is
simple in concept, implementation is often difficult and
cumbersome. EPA reported in its July 1991 Report to Congress
(RIC) on the National Pretreatment Program that while 90% of the .
- pretreatment proqrams they evaluated had adopted local limits for
one or more toxic constituents, the majority did not perform a
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headworks analysis as recommended by EPA to derive the limits.
These POTWs either adopted a neighboring city's limits or values
published in the literature. Information collection activities
needed for headworks analyses include:

© - identification of pollutants of concern
o determination of applicable environmental criteria
- {e.qg., water-qual:.ty criteria)
o site-specific data (POIW data, industry data, receiving
. water data, etc.)

. EPA’s Pretreatment Implemnt.ation Review Team (PIRT) Final
Report (January, 1985) found that POTWs generally did not
understand the relationship between categorical and local limits,
nor how to develop local limits. Largely as a result of this, the
pretreatment regulations were amended in October 1988 to make
adoption of techm.cally-based local limits a pre.requ:.sa.te for
program approval. Local limits derived from site-specific ‘
information are considered technically-based limits. More recent
amendments (DSS, July 1990), require POIWS to evaluate the need
for updating local limits as part of their NPDES permit renewa.ls :
(i.e., every 5 years).

Because of their appl:.catlon to all nondomestic d:l.schargers,
local limits do provide some incentive for pollution preventlon
strategies. For example, local limits have been used to justify
non-discharge recycling strategies for silver users and auto
repair shops in Palo Alto. lLocal limits for metalplaters are
often lower than categoricals.l Table 3.1 shows that local limits
for metals in wWarwick, R.I., as well as for some 200 POIWs
nationwide, are fram 15 to 350 times lower than the national
standards. The July 1991 RTC notes that only 6.8% of POIWs .
required to have pretreatment programs use categor:Lcals as. the
basis for their local limits. At our site visits in
Massachusetts, one POIW (the Upper Blackstone Water Pollution
-~ Abatement District) was using the 1983 metalfinishing categorical
standards for their pretreatment program local limits. However,
they were also facing a NPDES permit renmewal which, for the first
time,” would specify fairly low metal limits for the POIW. Because
. they felt that lowering their local limits--i.e., passing on the

responsibility of reducing metal discharges to upstream sources--
would be politically unacceptable, the POIW was researching how to
- comply with the new limits at the treatment plant itself. One
option was to install a reverse osmosis system to control metals
which would cost several million dollars. o

1 However, the July 1991 RIC indicated that, for scme areas,.
‘use of the national categorical standards in lieu of locally
derived limits would have resulteéd in local llm:Lts sxgm.f:.cantly
higher than the minimum national standards.
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The point is that there is no guarantee that by simply
lowering limits you will produce a desired pollution prevention
respcnse. POTIWs, such as the Upper Blackstone, could meet their
NPDES and sludge limits without ratcheting down on industrial
users. Or they could push industry to install conventional
pretreatment systems, i.e., end-of-pipe controls. only when the
lower limits are combined with pollution prevention technical
assistance and outreach will there be a greater likelihood that
industries needing to’ comply with the lower limits will explore
pollution prevent:.on options.

Moreover, rapid regulatory changes, such as "overm.ght"
changes in local limits may well cause a treatment response
because firms (a) do not want to risk ultimately being out of
canpl:x.ance, (b) may not be: convinced they can make the limits in
time using pollution prevention, or (¢) do not want to make
process changes hurriedly. Another undesired response could be
for companies to move their facilities {samtnmes it need only be
“down the street”) to a less stringent POIW service area.
Requlators we spoke with in Rhode Island had seen such “POTW-
shopping, ” especially with smaller, more mobile job shop platers.
Sufficient lead time for responding to regulatory changes coupled
with flexibility in a pollution prevention-supportive environment
seems to be key in the choice to respond to a regulatory stimulus
with prevent:.on rather than treatment.

3.2 Mass-Based Standanls Are uot.ivators for Pollutlon
Premtion '

For metalplaters, mass-based lJ.mJ.tS (whether product:.on—-based
or concentrat:.on—der:.ved) are stronger pollution prevention
motivators than concentration-based limits alone. Mass-based
limits are more likely to foster rinsing process modif:.cat:.ons and
true source reduction. -Many POIWs feel that having the .
flexibility to adapt concentration-based standards to mass-based

is vital to achieving their pollutlon prevention goals.
Concentrat:.on-based limits tend to discourage water use reduction,
- which is' the heart of rinsing process modificaticn and critical to
many metals recovery technologies. Production-indexed mass-based -
limits, while supporting these types' of pollution prevention
technologa.es, can be difficult to calculate for metalplatmg,
however. And everyone agrees that concentration-based limits are
easier. to implement and enforce against. Nevertheless, if EPA,
states, and POIWs partner together to overcome the dlff:.cultm
and allow for more flex:.b:.llty in using mass-based limits, this
could prov:.de the single largest incentive for electroplaters and
metal finishers to mcorporate pollution prevent:.on into their
, operatzons. _
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3.2.1 . PO™ Experience With Mass-Based Limits

In California, POIWs in Orange County, Palo Alto, and Los
Angeles are either already using mass-based limits or are work.mg
to implement them. Other POIWs in North Carolina and Georgia are
actively pursuing the poss:.b:.l:.ty. However, in many cases, either
state or EPA regional officials have been less than supportive.

It appears that the POIWs are being treated less like customers
and more like regulated entities, as in fact they are -- and the
state/EPA positions have been that such regulated entities (POTWs)
might be allowing CWA backsliding in terms of failing to meet
concentration-based limits, even if total loadings decrease due to
mass-based limitations. The 1987 CWA amendments contained an
“ant:.-backsl:.d.mg provision which prohibits the relaxation of
treatment requ.u'ements when an existing permit is rewritten or
renewed. If the or:.gmal permit condition was a concentration-
based one, there is scme debate as to whether switching to a mass- .
‘based standard--even one which is derived from the concentration-
 based limit--represents backsliding. Different states and EPA
regions have held different opinions. POIWs that have been able
to implement mass-based limits usually have done so only after
long negotiations with their regulators. .

: The Orange County Sanitation Districts has been using mass-
based limits since August 1990. They find it beneficial, allowing
them the needed flexibility to deal with diverse tECth.cal and :
campliance problems. They selected mass-based limits as the
compliance basis for all dlschargers because of an unde.rstandnng
that waste minimization--reduction of water usage and recycling of
wastes--is basically a concentrating process which results in an
increased waste stream concentration. Orange County has found
that mass limits have encouraged water use reductions (important
in water-poor southern California) and have eliminated in
principle the dJ.lut.:Lon of wastes.

. Mass limits are not used widely at POTWs around ‘the country.
Even in Callform.a, few POIWs have taken that important step.
However, the experience is that mass limits are feasible even for
such large and diverse systems as the Orange. County Sanitation
Districts. The use of mass limits does require some retr
- and “re-thinking,” but the benefits are worth the effort. The -
important thing is to allow POIWs the flexibility to choose what
works best for them--mass-based, concentration-based, or some
combination. POTWs need a range of choices that they can
_translate into flexJ.bJ_lJ.ty and incentives in thelr compliance and
pollution prevention prograns

3.2.2 EPA Experience With Mass-Based Limits
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In the Development Document for EXisting Source. Pretreatment
for the Electroplating Point Source Category (August, 1979), EPA
gives mass-based pretreatment standards for the electroplating .
category and electroless plat.mg and printed circuit board
subcategories. These limits were calculated from concentration-
based standards, usmg median plant water usage data for the three
plating categones. Water usage was defined to be the liters of
water used per each square meter plated for each plating
operation. “"These limitations were calculated specifically to
benefit a plant achieving water usage (i.e., volume of water per
unit of production) lower than the median plant water usage for
its plating category....In order to avoid penalizing these plants
or discouraging their water conservation practices, mass-based
limitations are calculated below, as ‘an alternative to the
concentratlon-based 1J.m.1.tatJ.ons."2 R

' 'I‘he Metal Fm:LshJ.ng Point Source Category Develog:ent :
- Document (June 1983), included electroplating as a unit operation,
-and in some cases, superseded the August 1979 guideline.. In the
1983 document, it states that “Effluent limitations and standards
are expressed in concentration units (mg/l) without accompanying
productijon based units. Basing limitat and standards. on
production based Units was rejected after numerous attempts failed
to find production related factors which could be correlated in a
statistically reliable manner with wastewater flow. This lack of
correlation is understandable in light of the number and :
camplexity of metal finishing manufacturing operations.”3

Although early consideration of a mass-based or total -
loadings alternative standard. (essentially derived from the
concentration-based limits) seemed promising, it was abandoned for
the metalfinishing category. Since 1983, therefore, the status
quc for most metalfinishers has been compliance with a strictly
concentration-based limitation. The new Métal Products and
‘Machinery (Phase I) Effluent Guideline--to be proposed by November
1994 and promulgated by may 1996--is reconsidering the use. of
.mass-based limits. The MP&M guideline will cover facilities that
manufacture, rebuild or maintain finished metal parts, products,
or machines. It is possible that changes to the appllcabllity of
the 40 CFR 433 (Metal Finishing) and 40 CFR 413 (Electroplating)
rules will be proposed along with the MP&M proposal. That means.
that if mass-based limits are chosen for MP&M subcategories which
overlap the 413 and 433 categories, the new limits may supersede

2 U.S. EPA. 1979 Development Document...Electroplatmg Pomt
Source Category. pp. 396 406. _ i _ ’

3 U.S. EPA. 1983. Development Document...Metal F:Lnlshmg
Point Source category. .p. I-l. ,
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 those concentration-based limits. Applicability issues have yet
to be finalized. '

The current MP&M developnent effort is focused toward
gathering and analyzing data to decideé between a mass-based and a
concentration-based guideline. Various normalizing parameters,
such as pound of metals removed (i.e., from metal machining .
operations), are being studied. 'For plating, parameters might
include micrograms plated per pound of production or pounds of
metal applied per square footage of production. various surface
area configurations and production scenarios may be considered. .
Also being studied are ways to covert typical concentration-based
units, such as micrograms per liter, into a total load.mg-type
-unit, such as milligrams per day. At a minimum, EPA would like to
see flow control options worked into the guideline.

" Mass-based effluent guidelines are not really new for EPA-~
they are simply proving a little more difficult to develop for
camplex operations such s metal work.mg, finishing, and plating.
Of the existing metals industry guidelines, ten are already mass-
. based. These guidelines include Aluminum Forming, Iron & Steel.
Production, Nonferrous Metals Manufacturing, Battery =
Manufacturing, among others. Mass-based standards require more
data collection and apalysis, and are typically viewed as more
difficult for the permit writer to J.n:plenent. ‘Concentration-based
standards may be easier to implement, but without some flow
control they can lead to poor water use pract:.ces to achJ.eve
conpliance.

3.2.3 Mass-Based v. cOncentration-Based i.:i.mits

The technical problems (of perm:.ttmg and reportmg mass or

. total loadings in addition to, or instead of, concentration) are

not trivial. But when metalplaters are given the option of
camplying by cutting flows and improving metals management, scme
of them will excel at preventing pollution from their shops. '
perhaps obvious question arises: 1if at any moment the phys:.cal
reality of the mass of metal and the flow of wastewater from a
facility are no different whether the limits are in terms of mass
or concentration (i.e., if they are interchangeable or ‘
“convertible”), what difference does it make which units the
11m.1ts are expressed in? .

It turns out to make a big difference in terms of pollution
prevention and planning for changes at a given facility.
Concentration-based limits discourage water use reduction, which
is the heart of rinsing process modification-and critical to many
- recovery technologies. 1In order to do pollution prevention in the
shop under a concentration-based limit, either the treatment
system nmust be oversized or all of the changes must be very well
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' choreographed to preclude the pOSS.‘Lblllty of upset or even

marginal noncompliance. This “choreography" discounts the =
necessity of learning from trying things out, fine tuning and
adjusting in implementation. At the Parker Metals facility we
visited in Worcester, MA, for example, it has taken four years of
tweaking and refinement to bring the treatment process under
acceptable levels of control, after they made a radical chemistry
cha.nge on the line, el;m:.nat:.ng hexavalent chromium, nickel and

cyanide (See Appendix A).
Same of the programs we've contacted have argued that

‘ establ:.slung mass-based limits would provide the most compelling

incentive for pollution prevention. Such limits would allow firms
to reduce water use without fear of exceeding concentration-based
limits; water use reduction in turn facilitates some metal
recovery techniques. The colmterpunctual disincentive is that

concentration-based limits discourage water use reduction.

Concentration-based limits are easy to measure for compliance.

Scme plants (perhaps most) do not currently have the capacity to .
accurately measure their flow. This is not to say the technology .
doesn't exist, but flow measurements have not been necessary and -

so few shops take them.

. Concentration—based limits are easier to translate from one
POIW's situation to another, to apply across categories. Mass-
based limits could depend on many factors, relatad both to each
campany's individual circumstance and the cumilative effect at the
treatment plant. BHowever, devices for estimating local limits
based on maximum allowable headworks 1oad:|.ngs {such as PRELIM -
software) may work well with either case, since they are based on
a mass balance including the mass of each metal in the influent.
The more dilute stream that a concentration based-limit encourages

is less likely to be aquatically toxic and less l'J.kely to cause a
sp:.keorotherproblematthePOIW The extent to which this is

‘an issue depends on dilution factors globally across the system

and poss:.bly locally where the. dlscharge enters the system.
Mass-based ln.mlts are- not what most POIWs, states, or 'EPA are

using now for metal finishers. To use them will require training;

guidance documents; ordinance changes; changes to effluent
guidelines--plus, in general, overcoming opposition to change.

One problem arises, however--if mass-based limits are not tied to
production, they might represent a ceiling so that a permit change
would be required for the firm to increase production. Even if
permit changes are not required, such increases mght violate "no
backsl:.dmg“ prov:n.s:.ons of the Clean Water Act. ‘

3.2.4 Pr_oduction—Indexed Mass‘Limit's |
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Product:.on—mdexed mass-based limits can be very difficult to -
calculate for plating, especially in job shops where the surface
. area of the plated parts may vary widely. One way to get around
this difficulty would be to calculate mass limits from average or -
maximum flow and concentrations as currently permitted. That
approach raises a concern that without indexing to production
level such a permit- might act to restrict expansion. For example,
to add a new nickel plating line in an existing shop without
reregotiating the permit or the limits with the POIW, a company
would have to reduce mass emissions of nickel from other sources
in the plant to compensate for any addition--sort of a plant-wide
bubble in pounds for each pollutant. - POTWs could justify such-
limits by allocating loadings across sources in the commnity,
considering treatment capac.xty, VOC emissions from the plant, and
sludge regulations. _

:  Alternatively, mass-based lmlts could be tied directly to:

_product:.on. This raises nightmarish visions of inspectors .
reviewing weekly production logs to determine the frame-of-
reference of campliance. Such logs are often kept for other
purposes, - -and their data: may be proprietary. But apart from the
questions about accountability, the technical capability exists
for utilizing production information to calculate or normalize -
mass-based limits. Surface-area data is now available or L
calculable for plating operations, including job shops. Shops may
have in place, or have access to, -computers and software to
quickly determine surface area for any job (such products are
widely advertised in the trade literature). Lack of data or ease
of calculation for surface area was an impediment for widespread
- use of production-based mass limits in the late 1970s or early
1980s, but it may be worth another look in 1990s to see if the
mpedn.nents are that msu.rmuntable.

To develop mass-based lmts might require that EPA or other
technical resources gather information on drag-out assogiated with -
part shapes, holes, threading, and other factors ke, to drag out
of metal finishing solutions by parts from one tank to the next.
This information would more accurately tie potential pollution to
. production rates than straight surface-area data. Why go to all
this trouble? A better question might be, if the POTWS see a need
and are willing to work on it, why not 1et them? The answer, as
to why to go to all this trouble, lies in the disincentive to '
change that concentration-based limits .provide. Concentration-
based limits discourage water use reduction--why risk going out of
compliance? It can be much worse for a firm to go out of
compliance than to waste water. Concentration-based limits
discourage rinsing process innovation--again, why risk reducing
water use, thereby increasing concentrations? Concentration-based
-limits, by discouraging water use reduction, make it very
difficult to implement recovery/treatment technologies. But the
principles of pollution preventlon dlctate that water eff:.cmncy,
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energy efficiency, and toxics reductions are the goal. These goals
are technically achievable. We s:.mply need some collect:..ve w:.ll- _
power: to make it happen. :

3.2.5 Examples of ‘pollution PreVent;Lon Technolog:.es '
' Fostered by Mass-Based Limits

Technologies that rely on separatmg metals or other.
contaminants from water, such as ion exchange, electrolytic . _
recovery, electrowinning, electrodialysis, reverse osmosis, vacuum
distillation, even evaporative recovery, are generally fostered by =

mass-based limits and discouraged by concentration-based limits.
High volume waste streams require large recovery/treat.ment systens
requiring large capital investment. Such an expensive and radical
‘ change in a metalfinishing operation must not put the company in
jeopardy of noncompliance. Implementation of water use reduction
and recovery systems does not always happen all-at-once; during
interim stages firms are vulnerable to violating concentration- ,
based limits, even if total mass loadings have decreased. . That is .
why mass-based limits are more conducive to giving facilities the .
added flexibility and assurance they need to make such 1mportant
changes.

There is'a d:.stmgulshable d:Lfference between source
reduction and recycling as they apply to electroplating. Most of
the following list of source reduction approaches consists of '
rinsing process modifications which are supported by mass-based
limits; most of the activities on the list of recycling and
treatment approaches are easier to do with less flow to handle. .

cti or Pla

-- bath substitution/reformulation
-- lower bath concentrations
-- bath maintenance
-~ slow withdrawal rate
-- fog/spray rinsing
-- DI water use
-- racking parts
-- other dragout prevent:Lon
- -- rinsing to meet spec
-- conductivity-sensing flow controls .
-- preset flow controls
-- countercurrent rinsing
-- reactive rinsing

cld Tove ej: eatre or Platers
Finishers S -
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-- dragout return (with evaporation)
-- modular & global ion-exchange

-- plate-out cells/electrwmnmg
-= vacuum distillation

-- electrodialysis

-- in-process cyanide destruction
-- precipitation

~-= volume reduction

~- filter presses & sludge dryers

3.3 Enforcement and Campliance Activities Tied to a Strong
Pollution _Pnevention Message is Key Motivator

A strong, consistent program of enforcement, coupled with a
commitment to promoting source reduction as a means of coming into
campliance, can be a key pollution prevention incentive. Such a
program must, however, allow for latitude in how, and at what
pace, firms exploring and initiating pollution prevention measures
canemtocanpl:.ance Whlleacoupanythatls in compliance may
have less motivation to consider source reduction measures, a
faczl:.ty that has been served notices of violation (NOVs), or .1.s
otherwise under an enforcement action by a regulatory agency, is
in a very receptive position to be motivated toward pollution
prevention. For enforcement programs, pollutlon prevention can be
a means of not only bringing facilities into compliance, but
potentially going beyond what could be achleved with convem::.onal,
. end-of-pipe responses ‘

3.3.1 Pollution Prevent:.on Acticn Often Tnggered By
Pending Enforcement _

According to both regulators and- techm.cal ass:.stance :
.personnel we interviewed for this report, the experience is that,
- for many fac:.l:.t:.es, action towards J.nvestlgatmg and 'implementing
pollution prevention measures very often is first taken due to an
outstanding or anticipated enforcement against the firm. Several
metalplating shops we visited in Massachusetts took their first -
steps towards source reduct.‘x.on because of ant:l.c:.pated enforcenent
actions..

Neles-Jamesbury, ‘a machine tool manufacturer that was
originally visited by the Blackstone Multimedia Inspection Team,
was found to be combining a -water stream from an apparently
unnecessary piece of air pollution control equipment with a
categorical wastewater stream, thereby meeting their categorical
limits through the effect of dilution. The inspectors deemed the

K practice unacceptable, and their POIW required them to lower their -

metals loadings. With encouragement from the Massachusetts
Department of Environmental Protection (DEP) and the POIW, and
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“with d.Lrect technical ass:.stance prov1ded by the state’s -
nonregulatory Office of technical Assistance (OTA), the company
chose to source reduction measures {counter-current rinses, dead :
rinses, flow controls, etc.) to come into Ccmplla.nce .

Interestingly, representatives of the firm had previously
attended pollution prevention workshops, including sessions
focused on the very source reduction measures Neles-Jamesbury
eventually implemented. . They also were offered, but had chosen
nct to accept, a free on-site waste reduction audit provided by
the state. It took the “trigger” of an enforcement action,
coupled with the knowledge that a prevention-focused solution
would please the regulatory agencies, to cause action.

' Another facility visited by the Blackstone Team, The Lowell
Corporation, a small machine tool shop manufacturing specmlty
ratchets, was found to be way out of compliance on its zinc limits
(4.47 mg per liter vs. the categorical standard of 2.6 mg per = -
liter). The violations stemmed from their zinc phosphate plating
‘line. Shutting down the line and sending parts out for plating
elsewhere would have cost them an additional $26,000 per year.
After referral to Mass. OTA, which provided on-site technical
assistance, the company chose to install a dead-water drag-out
tank on the phosphating line. The tank carried a very modest
price tag and took only ten minutes to install. After that the
wastewater zinc levels dropped to 1.55 mg per liter, well below
the permitted limit. If the compliance message had not been tied
so strongly to pollution prevention goals, the company may have
. faced losing a considerable part of their business. For small =
shops that cannot bear the expense of large pretreatment systems,
-such in-process modifications are often the only practical
altefnatlve for coming into compliance——other than closing down
the line

3.3.2 . Flexible Compliance. Mechanis Are Needed

For many new or innovative pollution prevent:.un technolog:.es,
difficulties in implementation may not provide assurance of a
return to campliance within the time frame that a conventional
treatment system might accomplish.. As stated earlier, strong, .
consistent enforcement can promote poliution prevention by
enha.ncmg the desire of the requlated commnity to reduce
potential liabilities and the resulting costs of noncompliance. .
However, efforts to achieve (and potentially go beyond) compliance
through pollution prevention need to be facilitated by flexible
enforcement mechanisms, e.g., extension of the compliance
timelines for facilities adopting pollution prevention measures.

EPA’s Interim Policy on Pollution Prevention Conditions in
Enforcement -Settlements and Policy on Supplenental Envuomental
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‘Projects both encourage the use of pollution prevention, recycling
conditions, or innovative' technologles in enforcement settlements,
~either as injunctive relief or as "supplemental environmental
projects" (SEPs) incidental to the correction of the violation
itself. 1In particular, if a pollut:.on prevention activity is
presented as the means of correcting the violation, the EPA
settlement team may extend the compliance schedule, especially if
 the remedy involves innovative technology. In deciding whether to
extend the compliance timeline, one of four factors Federal . .
- negotiators must consider is the reliability/availability of the
“innovative pollution prevention technology--the more exper:.mental
the technology, the more cautious negotiators may be about
timeline extensions.

In exchange for an SEP or a pollut:.on prevention initiative
to correct the violation, the punitive portion of the penalty owed
the government can be reduced. However, under no circumstances
will a respondent be granted additional time to correct the
violation in exchange for a SEP. However, the concept of SEP has
been expanded to include innovative technology, either pollution
control or prevention. Many states and EPA Regions have drafted
enforcement settlements designed to promote pollution prevent:.on.
when we first began our research for this report (May 1991), the
‘pollution prevention SEP concept was just getting off the ground.
Several Regions now report (October 1993) that SEPs have since
become institutionalized into their enforcement program There is
more training for inspectors on how to look for pollution
prevention opportunities, and more cases are being examined for
~ways to fold in pollution prevention.

In one enforcement case, Region I has worked closely with a

- facility seeking to address pretreatment violations via pollution -
prevention measures. There has been no formal enforcement so far,
‘only section 308 letters, and many meetings between EPA, the POTW,
and the company. There has been no administrative orders, no

- penalties, but technical assistance has been facilitated through
EPA contacts and a private consultant hired by the company. The

- facility has implemented a range of pollution prevention process
changes after doing a toxics use reduction analysis. These

., actions have been accomplished in'a "carrot--stick" type approach,
by leveraging the pollution prevention with the threat of a more
formal enforcement action if the work is not done. When this
approach goes as far as it can, a Compliance Order may be written
(if the facility is still out of compliance) that will fold in the
pollution prevention implementation requirements, along with a
timeline designed to allow the facility to make incremental
progress towards full implementation. )

Allowance for the extended timeframe often needed to fine-

tune process changes or unfamiliar systems and equipment can be .
cruc:Lal to the successful mplerrentatlon of pollution prevention
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technologies. This is true not only for innovative technologies,
but also for some “off-the-shelf” technologies or systems. Parker
Metals, a Massachusetts metal parts manufacturer we visited, had .
decided to switch from nickel-chrome plating (requires highly
toxic cyanide solutions) to alkaline zinc platmg. aAlthough the
change-over seemed fairly straightforward—or so it was promoted
by the equipment vendor and environmental consultant employed at
that tme--Parker found the change not only affected the plating
line in unpredictable ways, but also affected the performance of
their wastewater treatment systems. They found that it took at
least 4 _years to fully understand the chemistries to keep the -
limits in control. They were fined by EPA Region I for not having
a pretreatment system up and running on time, and they were forced
to complete the current system under a consent order. Technical
uncertainties associated with changing t© an unfamiliar process,
coupled with the need to “meet your limits” within a specified
time frame, can be an overwhelming disincentive to companies who -
need some measure of certainty associated with their environmental
performance in order to avoid the risk of costly liabilities.
associated with noncampliance.

3. 3 3 'Pbllution Prevention‘ In Enforcemnt Actions .

'As discussed above, EPA Reg:l.ons, states, and publ:.c interest
ups are now drafted more enforcement settlements designed to
' promote or require the adoption of pollution preventlon measures.
EPA Region 1 has settled cases where pollution prevention measures
have not only achieved, but allowed the facility to go beyond
compliance. Massachusetts officials have used administrative
- orders to force early toxics use reduction planning under the
‘Mass. Toxic Use Reduction Act (TURA). In California, the Orange
County Sanitation Districts have used enforcement actions to :
encourage industrial facilities to carry out pollution prevention.
" While Orange County feels this has been a successful initiative,
they also note that, although effective, it can be costly for
- POTWs to pursue. Also, many POTWs feel uncomfortable in the role
of “strong-arming” action. A preferable mode would be to reach
facilities with technical assistance before noncompliance
escalates to the point of enforcenent actions and compllance e
orders. - '

The Atlantic States Legal‘andation (ASLF), working on .-
‘behalf of a citizens group seeking civil action under the CWA,
settled a case with electroplaters in Fort Wayne, Indiana, that .
resulted in limited pollution prevention.implementation. Of an
.original group of five platers that were cited in the suit, four
chose to pay the fine and come into compliance without signing a
pollution prevention agreement. Only one plater chose a reduction
in fine and signed the agreement to do a pollution prevention -
study (at a cost not to exceed 15K). When asked why the other
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metalplaters did not “"bite" the pollutlon preventlon carrot, Mr.
Hayes, the ASLF lawyer, said that most companies he's dealt with
do not like outside entities fiddling with their product line.

" They do not mind so much if you put requirements on how they
manage their waste, but when it comes to the process, they say
~"Don't tell us how to make our product.”

Other problems with f.oldJ.ng pollution prevent:.on conditions
into enforcement docunents, are that the costs associated with not
only the pollution prevention study, but implementing the results
of the study are so open-ended. People want certainty. Their
‘attitude is in many cases: "Pay the fine, sign the order, get into
campliance quickly and they'll all get off my back." It is hard
to make pollution prevention agreements self-implementing. In the
Fort Wayne case, ASLF is just hoping that the study turns up some
cost-saving, environmentally-beneficial pollution prevention for
the facility to implement, but there are no guarantees.

' We also talked to EPA Region 9 about a settlement involving
pollution prevention. Settled in February 1991, the case involved

" Alta 'Plating, a small "Mom-and-Pop" operation, that was in

violation of the pretreatment requirements. The settlement
involved a cash penalty along with a pollution prevention SEP. It
requ:u:ed the facility to do a waste assessment audit and waste
minimization plan, to be submitted to Region 9 "for review and
approval." The agreement has a default penalty such that if the
facility does not implement the plan, they would have to pay a
penalty of $6K. We asked what if the audit says the facility
should implement a pollution prevention measures that would cost
more than $6K, could Alta Plating then choose to pay the fine and
not do the pollution prevention? Laurie Kermish, of the Regional
Counsel g Office, said yes--but since what they are trying to do
is make the facility go beyond compliance, that's the best they
could get. _ ‘

- 3.3.4 : Importance of Agency Openness To Pollut:.on
Prevention -

It is clear that whether a firm chooses pollutlon prevent:.on
or traditional end-of-pipe technology to return to compliance is
highly influenced by the enforcing agency’s openness to poliution’
prevention. While POTWs have often been criticized for their lack
of aggress:.ve enforcenent 4 they are nevertheless in a unique

_ 4 The 1989 GAO Report: Igroved Monltorgg and Enforcement
&j@ for Toxic Pollutants Entering Sewers (RCED—BQ-IOI),
highly critical of POIW enforcement actions stating that POTWs are
reluctant to take stronger actions because: “(1) POTWs have
trad:.t:.onally been service-oriénted toward industries and are -
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posz.tlon to use both the:.r close working relatmnsh:.p with their
service area industries and their role as requlators/enforcers to
.promote pollution prevention in a meaningful way. Being on the
“front-line,” POTWs develop first hand knowledge of industries,
their processes and technologies. POIWs are also in the unique
position of sharing that knowledge and developing training and
technical outreach programs for their service areas. POIWs
themselves are requlated entities and unless their regulators (EPA
and the states) are supportive of pollution prevention, the POIW
may find it hard to implement the kind of quality pollution ‘
prevention program they are in the position to do.

~ In 1989, EPA and the Deparurent of Justice began an major
enforcement mlt:l.at.we ‘against 61 large cities as a result of .
inadequate POTW pretreatment programs. The effort has lead many
POTWs .to take aggressive enforcement actions against their
- .dischargers. POIWs are also under the gun for implementing a wide
range of new, more stringent regulat:.ons, such as the DSS sludge
rules, air toxics rules, new water quality limits, along with
increasingly lower NPDES permit limits overall. As with
-industrial facilities, POIWs need time to explore pollution
prevention or source reduction options. Building the concepts and
practices of pollution prevent:.on into the:.r pretr:eatment programs
cannot happen overnight.

States with delegated pret:reatnent prograns may have greater
latitude than non-delegated states with regard to building in such
program elements as pollution prevention-focused inspections and .
technical ass:.stance/mtreach. In nondelegated states, EPA is =
responsible for inspections and enforcement of md:l.rect
dlscha.rgers, and while the EPA mspectors may be open to pollution
prevention, there are serious time and resource constraints that
do not allow the close, day-to-day, “collaborative” relaticnship
that may characterize a delegated state’s approach. Pretreatment
programs at the Woonsocket and Warwick (Rhode Island) POTWs, for
‘example, have been very effective in promoting socurce reduction,
largely due to pretreatment program coordinator training and their
technical understanding of industrial users (Woonsocket: textiles;
Warwick: platers and casters) as well as a willingness to work on
a day-to-day, one-on-one, basis with individual f:.ms who are
working towards compliance via pollution prevention m measures

A major enforcement case at Woonsocket involved the Seville
Dyeing Company. Mike O’Conner, Woonsocket’s Pretreatment ’

~ Coordinator, worked very closely with Seville to encourage source
reduct:.on and water conservatz.on measures as a means of ccmmg

uncomfortable in the role of regul_aters; and (2) they have
‘received unenthusiastic enforcement support by local govermment
off1c1als...because of possible economic impacts.” :
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into compliance. The facility was serlously out of compliance on
BOD, largely due to high COD fraom chemical sources, such as '
polyvinyl acetate -(textile sizing) and dyes. The campliance order
written for Seville specifically limited the number of black dye
runs (found to be the largest contributor to the high COD) the
facility could do withirn a given time frame. Savings realized by
Seville after incorporating process modifications and other source
reduction measures promoted by Woonsocket were in the $150K/year
range, largely from reduced wate.r, sewer, and chem:.cal costs.

. 3.3.5 Inspectors Can Play A Key Role

By inspecting firms, agencies can J.dentlfy potentlal
compliance problems and call the firms’ attention to them. They
can also be a first line of commnication to regulated entities of
the potential opportunities for, and savings achievable through,
the use of pollution prevention measures. This may come via _
handout of technical material, brochures, or checklists; direct
referral to state or POIW technical assistance. programs; or
coordinated, multi-media inspections, such as piloted in the
Blackstone Pro;ect Whenever regulating agencies communicate with
regulated entities, they have the opportunity to reiterate the
prefen:ed waste management hierarchies and to underscore their
agency's preference that firms use pollution prevention as a means
of achieving compliance. The Blackstone Project illustrates how
this comminication can successfully occur w:.th.m the context of
fac:_h.ty J.n5pect:|.ons. ‘

‘ ‘The Massachusetts DEP began planm.ng and tra:.m.ng for
miltimedia compliance inspections in coordination with the
- Massachusetts Office of Technical Assistance (OTA) in November
1988. With grant.support from the USEPA Office of Pollution
Prevent:.on, in 1990 DEP conducted a series of multimedia
- inspections (coordinating the work of agency and POTW field staff
specializing in air quality, industrial wastewater, hazardous
waste, r:.ght-to know, and toxics use reduct:.on) in various
inspection team formats as a pilot proiect. Named for the river
basin that served as a focus, the Blackstone Project has served as
-a model for multimedia inspection pilots planned by other states.
While a principal goal of the Project was to test alternative ways
of conducting inspections of industrial facilities and for ;
coordinating state and local regulatory actions across the med:.a
~ programs, a second objective was to undertake pollution
prevention-focused enforcement actions, where warranted.

DEP has initiated a number of enforcement actions to
encourage firms to consider source reduction and recycling as the
preferred methods for reducing releases to the environment.. At
our meeting with the Blackstone inspectors in June 1991, we
received an update on the progress of ‘the enforcement evaluation.
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In all, team inspectors went into some 80 facilities--the vast
majority were plating or metalfinishing shops. Blackstone field
staff identified specific source reduction opportunities at 16
facilitijes and made a general referral to Mass. OTA at 30
facilities. Of those facilities, 23 did some sort of pollution

. prevention Or toxics use reduction (20 because of enforcement
letters or NOVs, plus 3 facilities with no enforcement motivator).

3.3.6 Example of POIW mplenentats.on of New Metal
‘ Reduction Ordinance ‘

_ The three major opportunities that a regulatmg agency ‘has to
influence behavior towards pollution prevention are: (1) when new
standards are developed and come into effect; (2) when re- -

permitting actions occur; and (3) when a company falls out of
compliance. Previous subsections have dealt with enforcement in
the context of noncompliant facilities. It is important to ‘
understand that the initial tack a reqgulatory agency takes in.
implementing new, usually more stringent, regulatory requ.u:emnts
can set the stage for encouragement of pollution prarentmn—-or it
can put up barriers. -

‘ The Regz.onal Water Quality Control Plant (RWQCP), a POTW .
operated by the City of Paio Alto (Calif.) has been successful in
promoting pollution prevention with industry through a carefully
~developed strategy under its pretreatment program. The effort was
developed in response to state waste minimization requiremnts-, -
- which in turn had been promilgated because of the City's violation

of five heavy metal limits in its NPDES permit. In 1989, the
regional plant had been discharging as much as 9 parts per billion
(ppb) of silver to the Scuth San Francisco Bay. Under new, .
stricter discharge limits set by the Regional Water Quality
Control Board, Palo Alto’s silver concentration was to be reduced
to 2.3 ppb, a 75% reduction. The principal concein with silver was
because of elevated concentrations found in ¢lams and missels near
the wastewater discharge point. Elevated silver concentrations
- wer> also found' in the livers and kidneys of diving ducks in the
area.

‘ Photoprocessmg operatlons, mcludmg x-ray and mcrof:.lm

. development processes were. determined to be the major silver
sources in the area. Silver is a component of the paper and film
used in these processes and is released in the fixer or bleach-fix

stage of image development. The City developed a silver reduction .

pilot program to facilitate implementation of the Silver Reduction
Ordinance, an amendment to local sewer ordinances. The ordinance
requlates all dischargers of silver in spent photochemicals within
the service area, and sets strlngent discharge limits. The :
ordinance was passed by the plant's five member commnities dur:n.ng

Fall 1990 and requ:.red compliance by June 30 or September 30, :
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1991, depending on volume. ‘I‘he p:.lot program was developed to
facilitate compliance with the str:.ngent limits.

‘The pilot program has proven successful based on the
following aoooupllsrnnents '

. _Publlcatlon of informational newsletter and other educational
: mterlals

. Public workshops to expla::.n the need for sjlver reduct:.ons
- and compliance methods :

.

e Sponsorsh:.p of silver waste reclamation program - the POTW
- has entered into agreements with photo waste haulers to -
operate pickup and reclamation services for spent fixer and -
bleach fix. This makes it eoonam.cal for small generators to
schedule reqular pickups

Established drop-off f.aculty for s:.lver—bearmg photo-
chem:.cals from households

More than 90,000 gallons per year of spent fix, bleach fix,
- and. stabJ_l;Lzers had been accounted for as of August 1991 -
349 facilities will haul approximately 32,000 gallons_ per
year and 27 firms which together generate approx:.mtely
60,000 gallons per year have appl:.ed for on-site treatment

perm:.ts

Coord.mat:.on of regqulatory admuustrat:.ve requ:.rements POTW
staff have coordinated with local fire departments, County
and State Health Departments to streamline permitting and
inspection procedures, minimize fees, and elmmate redundant
regulation .

. Successful lobbymg of the State Assenbly to change the state
‘ law regulating photoprocessmg wastes .

The success of this program can generally be attributed to
its phased approach to controlling silver discharges. Rather than
single-mindedly relying on enforcement of the new silver limit,
the POIW first emphasized public outreach, technical assistance,
and requlatory coordination. -This ensured a milti-media approach
to the problem and won the sympathy and support of the requlated
commmty It is ;.mportant to note, however, that the initial
action (to implement a strict silver reduction program throughout -
its service area) was motivated by Palo Alto’s pressing need to '
come into compliance with tough new netal 1:|.m1ts in the POTW's
NPDES permit. , ,
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3.4 Econamic Factors For Metalfinishers Have The Potential
To Be-Key Motivators, But There A:e~significant Barriers

: Metalfinishing covers the electroplating of variocus kinds of
heavy metals, like cadmium, copper, chromium, nickel, zmc, lead,
silver and gold. It also covers metal surface preparation and
coating, and the anodizing of aluminum. The electroplating
process is used by specific electroplatmg shops (job shops) as
well as by manufacturing companies (captive shops). Job shops can
range fram extremely small, “Mom-and-Pop” operations located in a
garage or basements, to fairly large (>100 employees) shops that
have steady, on-going plating contracts, and are often located
near, for example, automobile assembly plants or major computer
manufacturers. Captive shops can range in size and complexity,
from specialty precious metalplating shops, associated with the
jewelry industry, to shops associated with manufacturing
facilities, both large and small.

o In short, the metal finishing industry can be characterized
as being heterogeneous, with profit margins ranging all over the
board. Operating costs are highly dependent on not only the type

. of metal plated, but on water use, energy use, volume of
wastewater treated, volume of sludge treated/disposed, etc. Cost
savings that can be realized by metal finishers are genera.lly a
-function of the following variables:é o ;o

. Reduced raw material costs

. Value of recovered material

. Reuse potential of water

. Value of recovered material

. Reduction of sewer fees o
Reduction of hazardous waste disposal costs
Reduction of liability-related costs

Although many source reduction technologies require little
capital investment, several resource recovery, reuse, recycling,
and alternative pollution'prevention technologies require
significant capital investmemts. For example, on-site process
chemical or metal recovery systems, such as ion exchange or

5 A one-man shop in Rhode Island specializes in suver plat:.ng
historical pieces for museums (e.g., the Smithsonian); everythmg '
is deone by hand using two small batch-process tanks.

6§ NJ DEP, i | \ age Hazardous Wa

Reduction: An Incentives Analysis, Oct. 1988, p. III-13.
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‘ electrolytlc recovery, can cost over $20K to purchase and install.?
The savings to a small company may not warrant the cost of the
system.. Compared to the cost of installing a wastewater treatment
plant (i.e., employing conventional precipitation and sludge
management technologies), which can start at around $1 million
dollars, even the hz.gher-pr:.ced pollution prevention technologies
can seem attractive. :

Good housekeepmg practices and s:u!ple process mdlfs.catz.ons,
such as countercurrent rinsing or drag-out minimization, can be
implemented for little capital investment. They may however,
require a dedication to maintenance of plating chemistries,
monitoring of flow, drag-out time, etc., that many (especially .
smaller) companies may not wish to troubled with. As discussed in
the following section, our fmd.mgs indicate that, for metal
plating facilities, the economic benefits of pollution prevention
.are not, by themselves, good predictors of a firm’s adoption or
rejéction of pollution prevention measures. In many cases, it :
seems that financial analyses (if they were done at all) were done
largely “after the fact” to rationalize a decision to implement
that was mt.wated by other than strictly economic motives. -

3.4.1 ‘Economic Benefit of Pollut:.on Prevent:.on Alone‘
Not. Strong Motivator

Although there a.re many docmnented examples of prof:.table

- pollution prevention initiatives undertaken at metal finishing
facilities, it is seldom a stra:.ghtfomard task t¢ find out what
originally motivated the facility towards pollution prevention.

. For example, in our Massachusetts and Rhode Island site visits,
only one facility (Allied Manufacturing) appeared to have :
initiated source reducticn based on expected cost efficiencies,
rather than to address scme outstanding. regulatory requirement .
(e.qg., firm out of canpl:Lance, POTW settmg new limits,
implementing pollution planning requirement, etc.). The closed-
loop coolant/metal recovery system that was installed was
estimated to have a three year payback; however, the numbers were
not arrived at by a rigorous analysis, more by way of a “back of -
_the envelope” calculation, done principally to justify the capital
expenditure (i.e., they had basically already decide to do
something). According to the firm‘s engineer, they installed the -
recovery system more as a good business practice, because it made
more sense to recycle the coolant than to keep paying for fresh
coolant. Their product also improved in quality (less scratches
from netal-laden coolant that had to be reworked).

7 California DHS, Waste Audit Study: Metal g;négg;gg
Industry, May 1988, p.l4.
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We found that most companies seemed less lJ.kely to implement
pollution prevention than to maintain the status quo, even when
they saw potential economic benefit. Electroplaters tend to focus
. on .campliance with wastewater treatment standards, rather than -
recovery technolog:.es, even though recovery can offer a relatively
-short payback, economic savings,” and reduced liability.. We were:
always hearing the phrase “We can meet our limits.~” Platers are
not very interested in rocking the boat, so to speak. If they are
- meeting their limits via conventional pretreatment technologl&s,
they will not risk potential noncompliance (or, worse, being
pulled into requlatory limbo of potential RCRA TSD permitting).$

The California silver plater cited in the PPIC case studies
(Appendix C) is another example of a firm that decided not to
adopt pollution prevent:.on measures, even though the economic.
coest/benefit data were highly favorable--and the facility was
being pushed by its POIW to seek source reduction solutions.l¢ The
company’s rinse-wastewater treatment plant had been frequently
violating the discharge standard for silver, and the local POIW
demanded a compliance plan within 30 days. The plan had to follow
the preferred waste management hierarchy and explore the . S
facility’s opportunities for source reduction as a mean of
achieving compliance. While J.ncorporatmg opportunity assessments
into compliance plans is a worthwhile activity on the part of the -
POIW, the 30 day time limit was a bit unrealistic for a facility
that had never previcusly thought about source reduction. They
initially adopted some in-line pollution prevention measures
(e.g., more efficient air knives, electrolytic recovery cells,
flow restricters on all rinses), resulting in a $470K/year sav:.ngs
in mater:.al and water for a mere $12K capltal investment.

For the first six uonths, the effluent was in campliance with -
silver limits; however, violations gradually began to occur,
returning to their previous high levels. Investigations showed
‘that significant changes in production and inadequate maintenance
of the system had eliminated the .mJ.tial pollution prevention -
improvements. Although the problems could have been resolved with

improved maintenance procedures, management decide to focus on

8 NJ DEP, ]
Reduction: An Incentlves Analﬁ , Oct. 1988, p. III-38.

? Recovery teéhnologies,- unless they are closed-looped and
hard-piped, can make a facility subject to RCRA TSD permitting.

10 Additional detail provided here is frcjm Rosenblum and
Naser “Heavy Metals Waste Minimization: Practice and Pltfalls,"
Plating and Surface Finishing, April 1991. -
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installing a new, but conventional, 250 gal./min. wastewater
treatment plant at an estimated cost of $1 million. Management
was unhappy that the source reduction measures failed to achieve
pem.anent, “one-shot” compliance (they disliked the need for fine-
tuning and the pote.ntlal of being at-risk); they also believed
~that building a conventional treatment system would return them to
ccn'pln.ance faster. , '

3.4.2 Lack of Capital is Barrier for Many Platers

A company 's efforts to prevent pollution may be stymied by a
lack of capital. Unavailability of capital can prevent
implementation of some pollution prevention projects with good
payback potential; electroplaters and metalfinishers may have more
trouble getting capital than many other industrial sectors do
because of tight cashflow, low equity value of current plant,
envircnmental issues, etc. Because metalfinishing facilities
typically have limited capital resources, they often mmst depend
on grants or bank loans to fund pollution prevention projects.

For example, the before-tax profits for the metalfm:.sh:.ng
industry in California range from 2% to 15%, averaging 5

overdll and the return on equity ranges from 12% to 25%, averag:mg
19.0%.11 Pollution prevention investments would need to produce.
returns exceeding this latter percentage in order to be seriously
cons:.dered by the :Lndustry

- In the California study, financial assistance was J.dent:l.fled
as a significant factor influencing pollution prevention
-initiatives by California metal finishers. This concern over lack
of funds is echoed by a metal finisher we visited in Massachusetts
(New England Plating). The company blames its limited profits on .
the expense of building and operating an end-of-pipe treatment
system needed to satisfy NPDES permit discharge requirements (New
- England Plating has operated a conventional metals prec:.p;tat:.on
system since the beginning of the NPDES program.) New England
Plating views pollution prevention with some bitterness because of
the required further capital investment needed. ILacking the ..
" necessary capital for these changes, company management points cut
. that bank loans are uncbtainable for facilities like theirs.
Generally, small metal finishing operations will not demonstrate
the profitability and stab:.l.xty necessary for bank loans.

. 3.4.3 Total'Cost Accounting’ Not An Effective Tool
' For Smaller Firms

11 Thomas Barron, Evaluation of DHS Waste Audit Study Program,
Cal. DHS, May 1991.
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Total cost accountlng (TCA)12 is not usually an effective tool
for promoting pollution prevention to small electroplaters.
Requiring or even suggesting detailed TCA before implementing
pollution prevention may act as a d.uamcentwe--—mny firms are
reluctant to go to the trouble of such accounting if not otherwise
required. In particular, detailing potential liabilities may pose
SEC problems for publically-held canpames unless they put cash in
escrow to cover those liabilities once they are calculated

A study completed for the California Department of Health
Services reports that, of the industries surveyed, good payback .
and affordability are two dominant factors affecting industry
response to waste minimization projects. - Thig study found thatthe
larger firms were further along with projects involving :

-significant equipment purchases, while the smaller firms were
found more likely to seek out and implement inexpensive and :
cost-effective changes first. This is noteworthy because most of .
the metalfinishing facilities in California are small (i.e., less
than 20 employees). More complicated pollution prevention _
initiatives require detailed technical evaluation to arrive at
reliable cost-benefit evaluations. 1In this’ ard, a consultant
to metal finishers in the northeast (Peter Gallerani) noted that,
in his e.xperlence, a company's orientation towards pollutmn '
prevention depends on whether or not it involves itself in :
long-range planning. Those companies that view their operations
in the short-term are wary of changes, and prefer the secunty of
_proven proflts under existing conditions.

3.4.4 Fees as Motivators for Pollution Prevention

Many pretreatment programs recuperate a portion of their
‘expenses through fees from industrial users based on wastewater
flows and strength. The potential use of fees as an economic
_incentive for pollution prevention is mteworthy because under the
--traditional regqulatory enforcement of limits there is no mechanism
to encourage facilities to continue abating pollution beyond the
standard. Without such an incentive, industries discharging:
cleaner wastes might even be motivated to scale back on treatment
costs. ‘

POTWs may apply fees for mass ioadxhgs above a baseline which
would provide a strong incentive to reduce loadings. Sliding-
scale fees can prov1de effectlve mcentlves to cha.nge behavior. A

12 several total cost accounting (TCA) approaches have. been
developed to faan.tate a.nalys;.s of pollutlon preventlon
mvestments. EPA s evention Benefit

inanci £ Wa.ste a t Alternative a.nd PRECOSI§,
developed by George Beetle Company. C R :

- | 45



cont:mual scale w1.ll not necessarily ma}ce a contmuum of impact,
however; it is useful to identify thresholds which cause action.
The Cranston; R.I., POIW that we visited, for example, uses a
industrial user fee system proportional to the flow-based sewer
use fee plus a surcharge which is related to the highest '
concentration (over the billing year) of metals, cyanide and TTO.
While this does discourage high releases of certain pollutants, it
doesn’t force a pollution prevention response, per se. coupam.es
could simply improve the operation of their end-of-pipe
pretreatnent systems to get. their numbers (and fees) down.

L.mk.mg industry fees to the amount of pollution generated
addresses the failure of our market system to internalize the ‘
costs of environmental pollution.  Some argue that because POTWs
© in this country have been constructed largely with federal funds,
their treatment of industrial wastes amounts to a public subsidy
of industrial activity. Most importantly perhaps, economic
mechanisms such as fees, tax incentives, etc., mark a break with
the more confrontational nature of our current standards-based
system. By internalizing the cost of enviromnmental protection for
industries, regqulatory agencies can establish environmental -
protection more clearly as a mutual goal for industries and
government alike. . Making reduced sewer fees a function of

improved production efficiency and wastewater quality mtroduces a' _

positive profz.t incentive (J..e carrot v. stick appmach)

3.5 Zero-Discharge Systems Can Pramote Pollution ?mvention
" But There Are Regulatory and '.l'echnical/ Informational
Barriers

Pollution prevent:.on and control systems which allow the
reuse of almost all water: by electroplaters and metal finishers
have been promoted as one way for them to avoid the uncertainty of
changing limits. Under appropriate conditions such systems can -
save companies a lot-of money and eliminate their burden on
waterways or treatment plants. BHowever, the systems' regulatory

status remains in question, and they are not to be considered pure

- source reduction; at the current level of market and technology
‘development they are not appropriate for every facility.

"Zero" discharge systems are so called because they eliminate

wastewater discharges from electroplating facilities. Through a
variety of approaches including rinsing modifications, drag-out
récovery and wastewater treatment they allow a plating shop to
reuse almost all water from the process. They have been widely
promoted by pretreatment coordinators and pollution prevention
programs, and their installation nationwide has grown remarkably
over the last decade.
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Wastewater treatment steps in these systems usually include
ion exchange (IX) or reverse osmosis (RO) or ultrafiltration (UF),
possibly electrolytic recovery (ER) or electrod.xalys:xs, and
sometimes chemical treatment and precipitation. Metals, salts,

" and other contaminants removed through the treatment steps are
usually concentrated by evaporation and shipped off site either
- for metal recovery or disposal as hazardous waste. Filters and
carbon adsorption units used for rinse water purification are also
- shipped off site. Thus although the systems allow a plating shop
to run without water releases, there are definitely still solid
~waste and air releases; sowe industry representatives have
sugg&sted the phrase "zero wet discharge” as a clarification.

Pretreatnent program managers and other water regalatory
authorities often like the concept of systems which will eliminate
toxic discharges from their influent. Aand for platers the idea of
being immune to changes in categorical standards or local limits
has similar appeal. Many of the pollution prevention programs
we've contacted promote them, including programs in California, _
Connecticut, Florida, Illinois, North Carolina, Massachusetts, and
Rhode Island. The Atlantic States Legal Fund, an environmental
group based in Syracuse, NY, has promoted closed-loop systems as
part of -prevention-biased enforcement settlements in Fort Wayne,
Indiana.

3.5.1 Zero—Discharge and Pollution Prevention

In order to successfully :unplement a closed-lIoop system a
plating shop usually must reduce water use throughout the plant.
Ton exchange, reverse osmosis and ultrafiltration share the
distinction of becoming much more expensive to implement as the
" volume of water to be treated increases. Thus the capltal cost to
change over from no controls or hydroxide precipitation to one of
 these separation technologies will drive efforts to modify rinses
and cut water flows. Once such a system is installed, operating
- costs may be markedly less than costs for end-of-pipe pretreatment -
systems, and product quality usually improves from better’ water
quality control.

For example, in the case of the Robbins Company of At.tleboro, g
' MA, managers estimated that an upgraded precipitation-based
treatment plant with discharge would cost about $500,000 in
capital and $120,000 a year to run. (The upgtade would be
required to ensure compliance and meet tighter limits.) The
closed-loop system they elected to install instead cost $220,000
in capital and costs about $30,000 a year to run; they save
$71,000 per year in operating costs even from what they used to .
spend on the-old under-sized system, and the cost for a necessary
change has been directly paid back in less than three years. (See
also the Fernando case study in Append:.x A and the Pratt & Whitney -
" case study in Append:.x B. ) S
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From the POIW's perspective, not only are even trace amounts
of plated metals eliminated from the plant's influent but also the
possibly of interference or pass-through due to an upset from such -
a shop is eliminated. Some authorities have required that drains
or sewer connections be cemented over to gquarantee this advantage.
Instead of costly periodic monitoring for metals the authority
makes an annual site visit to assure continued campliance with a
"zero discharge permit"--a permit to operate in the authority's
jUIlSdJ.CtJ.On without discharge, except for domestic water uses.

3.5.2 Regulatory Barriers to Zero-Discharge

3.5.2.1  RCRA Applicability

In response to the installation of substandard systems in
Rhode’ Island, the Rhode Island Department of Environmental
Management (RI DEM) raised questions of the legality of zero .
discharge ‘Systems with the USEPA Office of Solid waste. If, for
example, a plating shop no longer has a wastewater discharge, then
the water treatment Steps which allow reuse of the water in the
shop may no longer fit the RCRA exemption for hard-piped processes
of wastewater treatment systems. This is the tack RI DEM has ‘
taken, requiring RCRA Part B permits for such systems unless they
also have no air discharge.

3.5.2.2 . aéilitg Qut of Requlatory Loop

Some off1c1als have expressed discomfort with the J.dea that
no permit would be needed for such a system and that they would
- have little oversight authority. Some POIWs make annual
inspections of plants certifying that they have no process -
discharge. In the San Francisco Bay area the East. Bay Municipal
Utilities District requires facility planning to reduce hazardous
materials use -- unless the metal finisher converts to a zero
discharge system, in which case the requirement no longer appl:.es.
Air emissions are usually "nonmajor" (see next section), and solid
wastes may go to exempted refiners and recyclers rather than to.
RCRA TSDFs, so that state authorities may become uncomfortable
with their ostensible 1ack of control of a potentially risky
vprooess.

3 5.2.3 - Possible Cross-Media &cts--hir

As mentioned above the atmospheric evaporators often used in
zero wet d:.scharge systems may be misapplied. With the argument
'that the only air release is steam, the air discharge from the
system may be uncontrolled, without even a mist eliminator. The
air streams are rarely tested to verify that no metals (or )
chlorides, or ammonia) are carried over. In the Robbins case, air
emissions tests have detected no organics--the release is :
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"essentially water vapor " On the other hand, RI DEM officials
have seen jury-rigged evaporators from which only ash remains
after extended “"evaporation". Most of these sources get
relatively little attention. from air programs--platers and metal-
finishers often fall into a second tier Of nonmajor sources (less
than 100 tons total air emissions) that States routmely mspect
about every three years (if that often).

3524' Air te

Cleosed systems, without air releases, do exist for
‘concentrating metals or solids and removing water. One approach
is to capture the air stream from the atmospheric evaporator and
recondense the water. A second process, alternatively called
"vacuum distillation" or "freeze vaporization", distills water
from concentrates under a vacuum at teuperatures mich lower than
those required for atmospheric evaporat:.on. - In addition to -
capturing the steam for reuse as distilled water, these units are
much less susceptible to corrosion because they run at lower
temperatures, and may in some cases (with sufficient segregation)
return a concentrate that could be further purified for reuse in
the shop. Running at lower temperatures retards the breakdown of
organic.brighteners into undesirable byproducts. Southern :
California Edison published a description of a vacuum heat pump
evaporator in their 2nd Quarter 1990 Research Newsletter, in a
feature on Reducmg Bazardous Wastes with Electro-technologies "

These systems have two major drawbacks- (1). high capital .
cost, and (2) a reputation for maintenance problems. Special
corrosion-resistant alloys used in the heat exchangers and the
. controls necessary for operating in the proper ranges add to the
initial cost. These systems were first used in metal finishing
only about ten years ago, and most shop personnel still are not
familiar with them; the early units were notorious for maintenance
problems, especially with the vacuum pumps. Some vendors have
:utproved both the duraba.l:.ty and the ease of maintenance, but the
reputat:.on remains, -and in comparison to the cost and ease- of
-atmospheric evaporat:.on presents a major hurdle.’

3.5.3 'rechmcal/mfonnatlonal Barriers Assoc:xated
with Zero Discharge

Despite the compelling attraction of such systaus, many
facilities have rejected zero dlscharge. The primary reason is
- probably technical applicability: for some shops with a diverse
range of metals, the metal soup produced by combining rinse waters
can be d:l.f.flcult to treat to a level acceptable for rinsing,
especially if contaminants will be concentrated over time and
-dragged in from one tank to’ the next, impairing solut:.on qual:.ty
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: Large vacuum distillation systems are espec:.ally costly, as
are large-scale IX, RO, or UF systems, running into hundreds of
thousands of dollars. Unless they reduce water use, platers will
find hydroxide precipitation systems cheaper to install, even -
though they will run into large sludge disposal costs over time.

It may be easier to cover operating costs than to come up with
capital, as in the case of New England Plating (see Appendix A).

: In addluon to the applicability question, there are :
technical difficulties in fine-tuning a system that manages only
one or two metals, plus a technical learning curve for
maintenance. Upsets are intolerable because they will shut down
the whole plating operat:Lon to which the treatment system supplies
water; if the system is not shut down the impure water may cause
very costly parts damage, solution damage or delays. Word of the
_substandard systems which ruined solutions traveled fast, so that
there is resistance in some quarters to the whole idea.

: Whﬂeres:.stancebyaconpanytotheuﬂmle:.deaofwater
reuse may look like an information barrier from ocutside a company,
the same resistance may manifest within a company as a management
barrier. Even if company management see the value of converting
to a zero wet discharge system, operators (and managers) on the
plating lines may resist changes, particularly ones so radical. - °
In. the Robbins case, for instance, the environmental manager ‘
accomplished some water use reduction early in his tenure by gomg
around cranking down valves at night, a little at a time.

Even without orgam.zed res:.sta.nce, there may be formidable
buy-in and training opportunities to reduce operator-controllable
waste. Operators must also cooperate in preventing contamination
- of the system (for example, oil slugs or chelating cleaner slugs
to an ion exchange system can be fatal to the resins). Again in
‘the Robbins case, the manufacturing manager won platers' support
by explaining the financial reality -- the modifications would
work or the plating would be sub-contracted, with ir jobs in
the balance. Once on board, the platers have made ‘the critical
dJ.fference in mak.mg the system work.

3.5.4 | Problens with Vendors

Some unscrupulous or unquallfled vendors have cap:.talxzed on
platers' motivation to explore zero discharge by installing .
substandard systems. Two likely scenarios result: (1) the water
discharged from the system for reuse in the shop becomes so
contaminated that product quality suffers, sametimes even to the
point that baths must be discarded at great expense (and great
RCRA waste volume), or (2) the air releases from “"overcooking" the
concentrates, sludges and solids pose an unacceptable (or at best
uncontrolled) threat to human héalth and the environment. This.
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seems. to have been a part:.cular problem for one hub of national - -
electroplating activity, the Providence, R.I.., area-~-however, the
problem may be more widespread than has been detectaed by most
regulatory agencies.

_ Inpla:enting the treatment technologies may distract fran
rinsing process modifications. Fram the plater’s point of view
(as opposed to the POIW's), this is recycling, not source
reduction, although some source reduction may be done to cut
costs. Running the treatment technologies similarly diverts
expertise and capital from doing a better job running the rest of
. the shop, modifying rinses, identifying new markets, upgrading
- lines, or improving product quality. Platers would rather be
platers than waste treaters or metal recoverers. Once the system
is in place people may have a disincentive for further reduction.

One source of unqualified vendors may be people who have ‘some

' expertise in wastewater treatment but little or none in air
pollution control. In attenptmg to cap:n.tal;.ze on the zero

~ discharge trend, these individuals may ignore possible cross-media
transfers. Regulators have expressed concern that cross-media -

concerns are often ignored by both vendors and facilities seeking

to install such systems. . . .

3.6 Flexibility in the Requlatory Network, Supportive
Technical Assistance and Outreach; and Collaborative
Relationships Overall May Be Best Hay To Foster u:ng—
".t'erm Pollution Prevention :

3.6.1 'Needporo;;ennialogue

, There must be room in the regulatory network for open '
dlalogue on pcllution prevention. For example, a POIW must safely
be able (even encouraged) to discuss questions of permitting or
enforcement with their state or Regional office requlators.
Collaborative relationships among individuals within the various
regulatory agencies shoum work to promote the free exchange of
mformat:.on. : o

There is a complex of stakeholders involved in effluent
guidelines and pretreatment. BAmong these stakeholders some. .
relationships may currently be characterized by mistrust or fear--
for example, between some pretreatment program managers and some
company officials, or between same POIW officials and some state
or federal officials. One problem this gives rise to is an
unwillingness to innovate and a lack of support of mnovat:.on, :

" along with crossed commnications and ineffective initiatives.
Innovation and effective communication are at the heart of
pollution prevention.
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Several management tools in use today may be brought to bear
on this opportunity. The Total Quality Management (TQM) approach
in vogue throughout industry and EPA includes a process known as
Hoshin planning. One concept from Hoshin planning is critical
here; translated from Japanese as "catch-<ball," as distinct from
"hardball,” it refers to an openness arong players at different
levels of hierarchies or in different hierarchies. Within a
process there is room for open comminication among players,
especially during deployment of objectives and development of
plans, but also during regular progress reviews of execution of
these plans. This aspect of relationship seemed to be missing
with several of the people we interviewed, especially between some
pretreatment programs and Reg:.onal Offz.ce personnel.

Although the EPA headquarters Office of Water may now
consider POTWs to be "customers," the EPA Regmnal Offices often
treat POIWS as regulated entities in adversarial relationships,
marked by detailed inspections using strict measures of adequacy
and little room for negotiation. These relationships impede _
technical -transfer and discourage innovation. Management support -
is necessary for pollution prevention. This is true of industrial
management and of governmental management, from CEOs to small
business owners to foremen, and from Administrators, AAs, RAs, and
Ccutnlssz.oners to POTW directors to program coordinators. o

The training and attitude of pretreament coordinators
critically influences whether or not regulated entities will use
pollution prevention as a conpl:.ance tool. Pretreatment program
inspectors can fill a crucial gap in providing technical _
information or promtmg technical assistance programs, if they
find a way to do so without compromising their enforcement .
relatlonslup. Several programs have done so. However, when
. inspectors don't dare ask "higher levels of authority® for
- information or support, they don't get adequately trained and they
don't share the valuable information they. learn in the field with
‘people who could use it. Similarly, when POIWs don't feel safe
talking with States or Regional Offices about their programs, they
may end up reinventing the wheel or us:.ng pollcm.s that don't best
implement the quidelines. . -

pPossible approaches or solutions might include the following:
inter-agency personnel agreements (IPAs), rotations, peer matches
or loans, to allow people to see in exactly what context their
counterparts operate; training activities—from brown bag lunches
to off-site facilitated sessions; high-level statements of support
for collaboration (for example, a vision of POIWS as "customers®);
and modifying recognition/reward and accountability structures to
allow people to count different beans; and modifying conditions
for base grants to states. This process of opening commnication
channels seems to have already begun, but there may be several
' th_mgs the Agency can do to hasten the process.
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3.6.2 Technical/Informational Channels Are Important

External (non-EFA) technical and information channels fulfill
a vital role in providing technical assistance to platers and to
regulatory personnel; outreach has had varied success in
different areas to date, but there is a need for better diffusion.
The electroplating industry is a relatively heterogeneous
industry; however, source reduction, recycling, recovery and reuse
‘technologies are largely available on the market (a few
technologies are still emerging). Therefore, basic technology
development is not as important as technology diffusion. There is
-clearly a role for vendors and trade/industry associations to
educate platers and metalfinishers about the range of technical
options that are currently ava:.lable. .

. mtreach programs by government agenc:Les, trade and
professional associations have been effective in some cases in -
meeting the technical and informational needs of industrial users;
diffusion may still be inadequate. That is, there is plenty of

- good information out there for the fundamentals of plating & metal
- finishing pellution prevention, but (a) there is probably ‘mach

. more good information that is not finding its way into the trade
literature, (b) there are more sophJ.stlcated questions that have
not been answered, and (c) same pecple still haven't heard the.
basic message in a way they understood and thus were. w:.ll.mg to
act.’

Regulatory agencies at the 1oca1, state, and federal level
need more technical support to understand the myriad pollution
- prevention options open to manufacturers at the process level.
Although it is not necessary (or perhaps possible) for every
permit writer or inspector to understand every process in every
. industry, it is important that they have access to reliable .
- information so that they become comfortable allowing prms
innovations as well as end-of-plpe controls. .

3.6.3 Collaborat:.ve Relatlonshlps

Experlence in the San Franc:.sco Bay and elsewhere has shown ‘
that industrial pretreatment programs are particularly well suited
to promote pollution prevention to their service area industries.
They provide the single closest working relatlonsh:.p between
industries and an environmental regulatory authority. POTIWs have
institutional frameworks in place to promote pollution prevention.
Many POIWs are increasingly using their permitting, inspection,
and engineering systems to diffuse source reduction and other
-pollutlon preventz.on options to, not only mdustnal dlschargers
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~ but also commercial establishments (e.g., Palo Alto POIW targeting .
silver reduction at photofinishing establishments). -

Through the pretreatment program's permitting, and on-going
inspection and sampling activities, pretreatment staff can become
familiar with an industry's production process. They are then in
an ideal position to promote pollution prevention through -
information outreach (e.q., by the inspection staff), technology
transfer and diffusion (e.g., by the engineering staff), and
systems design guidance (by both permitting and engineering
staff). Because of the recurring presence of pretreatment staff
- at industrial facilities and their environmental concerns,
incorporation of pollution prevention tasks into pretreatment
activities is evident. Furthermore, the focus of pollution
prevention provides a level of complexity and interest to the
inspector's job which could be lost under the more superficial ‘
- routine tasks required under the General Pretreatment Regulations.

At a recent EPA conference on pollution prevention, Dr.
Philip Lo (of the Sanitation Districts of Los Angeles County,
California) summarized the advantageous position POTWs are in
relative to pollution prevention technology and information
diffusion: “The POIW framework appears to have considerable
advantages over other frameworks for promoting pollution - :
prevention. ..POIW inspectors seem to camnand more of a presence at
" industrial facilities than inspectors from other agencies. POTW
engineers are usually much more familiar with the industrial
processes. in a facility, given the experience of over a decade
requlating the facility under the Clean Water Act. POTWs have
" traditionally asked for detailed piping plans and process flow
diagrams for permit applications, and these plans can form the
“basic materials for identifying pollution prevention
opportunities...a POIW. is (therefore) in a unique position to
promote and effectuate pollution prevention, both helping itself
‘and benefiting the overall enviromment. 13 :

., 13 Philip Lo, “Pollution Prevention: A Winning Proposition -
For A POIW,” paper presented at the International Conference on

Pollution Prevention: Clean Technologies and Clean P;ﬁ_ ucts,

Washington, DC, June 10-13, 1990.
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4 CASE EXAMPLE OF SUCCESSFUL IN'I'EGRATICN OF POLIUTION
' PREVENTION MOTIVATORS .

, - We present here a fa:.rly detailed case examples of where
pollution prevention incentives have worked: a regulatory
program example of the San Frahcisco Reglonal Water Quality
Control Board, California.- The goal is to present an integrated
p;cture of how both the array of potential factors and the
motlvators have played themselves out in the “real world.”

4.1 Backgroumnd: Regiomal Water antyeont.ra Board

An excellent model for requiring the inclusjon of pollution
prevention initiatives in local POIW pretreatment programs is :
provided by the experience of the California Regional Water
Quality Control Board (RWQCB) - San Francisco Bay Region. The San
Francisco Regional Board (hereafter referred to as the Regional
Board) is one of nine regional boards which, in con;unctmn with

- the State Water Resources Control Board (WRCB), manage
California‘'s water resources, and are delegated to ‘administer the
Federal water pollutx.on control laws.

: " The leverage for requiring pollut:.on preventmn activities in
the Regional Board’s water regulatory programs was generated by :
the violation of certain water quality prohibitions by the three
wastewater treatment facilities serving the commnities of Palo
alto, Sunnyvale and San Jose/Santa Clara. These POIWs discharge
to the environmentally se.nsxt:.ve southern port:l.on of San Franc:.sco '
Bay. ' . -

Authority for the protect:.on of South San Francisco Bay s
water quality is provided in the Water Quality Control Plan for
the San Francisco Bay Basin (the Basin Plan), which is the
‘Region's program of actions to meet both state and federal
~ requirements. to preserve and enhance the region‘s water resources.

The Basin Plan specifically prohibits the discharge of wastewater
' to South San Francisco Bay, and establishes other provisions for

protectmgthebaywhlchweremtbemgmtbythethree o
wastewater treatment plants. ' '

. In 1981, the South Bay Dlschargers Authonty (SE)A), a joint
powers agency involving the commnities served by the three’ :
wastewater treatment facilities, obtained a deferral to the Basin
. Plan prohibitions on grounds of excessive associated costs. A '
number of water quality studies and reclamation projects were
- required of SBDA in granting the deferral.

continuing concern over heavy metal concentrations in the

discharges from these plants, however, led to the inclusion of- ‘
waste minimization requirements in their amended NPDES permits in
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1988. At that t:..me, the term waste minimization was Stlll w1de1y
used, and was defined by the Regional Board as “"the reduction m
to:uc pollutant generation by product substa.tut:.on, recyclmg,

4.2 Approach to. Implementing NPDES Haste H.i.ni.mizatiou _
Prov.i.sions

‘ In a phased approach, the Regicnal Board first
Metals Source Identification Study from each of the three POI‘Ws to
identify significant influent metal