Pollution
Control
Today

n the 25 years since the issue of environmental protection

first exploded onto the American political agenda, Congress

has enacted and revised dozens of relevant statutes. Most of

these laws are regulatory in nature; they are designed to
change private conduct in ways that will help preserve and protect
the human environment. In this chapter, we characterize which
pollution problems are regulated today or are likely to be in the
near future.

In the first section, we look at pollution control from two per-
spectives. First we outline where our pollution control dollars are
being spent today and briefly review the progress cleaning up the
environment over the last two decades. After that, we present one
view of the pollution problems that still remain.

In the second section, we present four case studies that illus-
trate the issues raised when “real world” environmental programs
are designed and implemented. Specific instruments are chosen
to achieve environmental goals, but they obviously must satisfy
other criteria as well. Each program offers a glimpse of the vari-
ous ways each of the seven criteria (briefly presented in chapter 1
and discussed more fully in chapter 4) have been or could have
been taken into account to choose effective policy tools.

The case studies illustrate the use of instruments that directly
limit pollution and those that lower pollution but do not set fixed
targets. In the first group we describe the use of tradeable emis-
sions in an air pollution control program in the Los Angeles area
and the use of integrated permitting in New Jersey. These two
policy tools are among the less used, but quite promising, ap-
proaches in the environmental policy toolbox.

Many of the instruments considered in this study do not have
fixed pollution targets. The third case study illustrates one of
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these, information reporting, by discussing tworent environmental expenditures under these and
California programs: Proposition 65 and the Airother environmental statutes. About one-third of
Toxics “Hot Spots” program. Our fourth casethe total is spent controlling water pollution;
study focuses on technical assistance, as used wsemewhat over 20 percent controlling air pollu-
der the Massachusetts Toxics Use Reduction Action; another 20 percent disposing solid waste; 15
percent preventing, treating, and storing hazard-
TODAY’S PROBLEMS ous waste; 5 percent cleaning up old hazardous
Before we move on to consider the values and i waste sites; and_ qbout 1 to 3 percent gach on ernk-
, : : r1ng water, pesticides, and other toxic chemical
terests policymakers bring to problem solving, we rO0rams
need to take a quick look at the kinds of problemg g .

we are working on today and may face tomorrow, As can be seenin figure 2-2, about 45 percent of
After all, our choice of policy tools is likely to be the total is spent by government (with local gov-

. ) - rnment spending the largest share), 40 percent b
in large part influenced by the characteristics Oﬁusiness an 159percen?directly bi/ hoSsehoIdsy
the problem being addressed. ’ '

Today the United States is spending about $1090Agam, about one-third of today's abatement

billion per year controlling and preventing pollu- sts are spent to maintain and improve the quali-
. pery . gandp gp ty of the nation’s surface water. The vast majority
tion. While controlling pollution more wisely

may lower these costs, the demands from a grom?f this expenditure is to clean up wastewater from

. identifiable municipal and industrial sources.
ing economy can be expected to offset some of,

even overshadow. these gains. Understandin hile many of these sources have significantly re-
; ro 9 ' . Juced their discharges over the last 25 years, many
which problems require the largest expendlture§

! . . akes, streams, and estuaries are still impaired.
e e ot e Ather e of et pllon—nonpoi
9 may'y he ‘argest cos gs. source pollution from agricultural and urban run-
are certainly many inefficiencies in the way the : -
. . off—is ranked among the very top of remaining
nation protects the environment. It makes sense o . S
. risks to ecosystems. Relatively little is spent on
look first at those areas that cost the most.

. controlling nonpoint source pollution today;
is Euénlinngggge:hﬁls:r?ialsgss (;Tr]w(I)St c:rttgf tﬁgniiymoreover, the costs of controlling many of these
P aay . yp PICsources in the future might also be quite high.

ture. Even with today’s substantial investment o :
. Of the total water pollution control costs, close
money and effort, many environmental problem ) .
. .~ 10 65 percent is spent by federal, state, and, pri-
remain and new ones may emerge. Later in this :
: : . narily, local governments. Business spends about
section we review the results of an EPA exercise t : . \
- . Lo 0 percent and the remainder is spent directly by
rank remaining environmental priorities in each o
. ) : ouseholds.
the 10 EPA regions. The wide variety of types o . : .
. : .« . . Information on water quality trends—that is,
remaining problems and sources identified in thi

. : hfe progress made over the last two decades—is
exercise underscores the need for a diverse set . :
policy tools. almost completely lacking. Much anecdotal in-

formation and data collected by the U.S. Geologi-

) cal Survey (USGS) on a limited number of sites
[J The Cost of Pollution Abatement nationwide indicate some improvement for some
About 85 percent of the approximately $100 bil-contaminants (e.g., bacteria and phosphorus).
lion spent annually on pollution abatement is tiedHowever, for other contaminants (e.g., dissolved
to the requirements of the Clean Air Act (CAA), oxygen and nitrates), the USGS data show no dis-
the Clean Water Act (CWA), and the Resourcecernible trend (91).

Conservation and Recovery Act (RCRA)—the Although data are sketchy even abtaday's
three statutes covered in this report—or similamwater quality, currently about 40 percent of the na-
state and local programs. Figure 2-1 displays cution’s river miles that have been assessed either do



FIGURE 2-1: Pollution Abatement Expenditures,

by Statute, 1991
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SOURCE: Office of Technology Assessment, modified from Don
Garner, “Pollution Abatement Costs,” Contractor Report to OTA, 1994.

not support, or only partially support, the benefi-
cial use designated by the state (e.g., swimming,
fishing, drinking, or support of aquatic life).
About 45 percent of assessed lake area and 35 per-
cent of estuaries do not support, or only partialy
support, designated use (212). Agriculture is
thought to be the single largest source of remain-
ing river and lake water quality problems. Sewage
treatment plants and urban runoff are the largest
contributors to remaining estuarine water quality
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However, much remains to be done. Many
areas still do not meet air quality standards for cri-
teria air pollutants such as urban ozone. About 60
million people live in counties with air quality
levels that do not meet the national standards for
one or more pollutants. About 50 million people
live in counties that exceed air quality standards
for urban ozone. About 12 million people livein
counties that exceed air qudity standards for car-
bon monoxide, and about nine million people live
in counties that exceed standards for particulate
matter (21 1). The recently amended program to
control emissions of hazardous air pollutants is
gtill in its early stages.

In contrast to water pollution control, most air
pollution control costs are borne by the private
sector. About 55 percent is spent by business and
35 percent by households (primarily for auto
pollution control devices).

Just under 20 percent of total costs are spent on
solid waste. As we shall see in the next section,
municipal solid waste is often judged to be among
the lower risks to both human health and natural

FIGURE 2-2: Pollution Abatement Expenditures,

by Sector, 1991
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Somewhat over 20 percent of today’s abate-
ment expenditures are for air pollution control.
These expenditures have contributed to a 25 per-
cent drop in emissions of carbon monoxide, sulfur
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1970. Particulate matter has dropped about 50 per- Local  Local
cent and |lead emissions have dropped by 98 per- 2000 24%
cent since 1970. Nitrogen oxide is the only criteria
ar pollutant to have increased since 1970, by
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ecosystems. However, siting landfills is becom-spend about 7 percent of the total for cleaner cars
ing increasingly difficult, which results in higher and gasoline and an additional 5 percent for solid
disposal costs. Per capita net discards of solidiaste disposal.
waste have been declining over the past decade The largest government expenditures are for
due in part to increased rates of recycling, but natvater pollution control. About 16 percent of total
fast enough to offset population growth (48). Soljollution control costs are spent by state and local
id waste disposal costs are shared about equalfjovernment on publicly owned treatment works
between government and the private sector. (POTWSs) and other sewerage. The federal gov-
Another 20 percent of the total is spent on hazernment spends an additional 4 percent through
ardous waste. About three-quarters is spent dedhe State Revolving Fund. Government costs for
ing with hazardous waste under RCRA and thesolid waste disposal are also significant. About 9
remainder to clean up existing hazardous wastpercent of total pollution abatement costs is spent
sites under the Comprehensive Environmentaby local governments dealing with trash. In addi-
Response, Compensation and Liability Acttion to funds appropriated to states and local gov-
(CERCLA, also called Superfund). Most of theernments to help build POTWSs, the federal
costs of dealing with hazardous waste are borne lyovernment spends a significant amount on haz-
business. ardous waste. Some of this, over 3 percent of na-
The remaining 10 percent of the total is spentionwide costs, is spent on Superfund. A similar
on regulations under the Safe Drinking Water Actand rapidly increasing amount is spent dealing
regulating pesticides under the Federal Insectiwith hazardous waste at government facilities.
cide, Fungicide, and Rodenticide Act (FIFRA), Pollution abatement expenditures are a small
regulating new chemicals under the Toxic Subbut noticeable percentage of expenditures within
stances Control Act (TSCA), and a few other stateach of these sectors. Total expenditures are equal
utes implemented by EPA. Most of the drinkingto about 2 percent of the gross national product.
water costs are spent by government and the bulk Government expenditures, on a percentage ba-
of the costs under the other statutes is spent by tlsés, are somewhat higher than private sector ex-
private sector. As we shall see in the next sectiorpenditures. Close to 4 percent of local government
the risks from drinking water and pesticides rankexpenditures are devoted to environmental
quite high on comparative assessments of risk. protection, again with most of this going to sew-
Figure 2-3 breaks down pollution abatementage treatment and solid waste disposal. Close to
expenditures by both statute and sector. Again, df.5 percent of federal expenditures (not counting
the $100 billion per year spent on capital and operSocial Security or Medicare) are for pollution
ating costs, government and businesses eactbatement.
spend between 40 and 45 percent of the total. Less than 0.5 percent of household expendi-
Households pay the remainder, about 15 percentures go to pollution abatement. By businesses,
Among businesses, expenditures are abouhis percentage is just under 1 percent of the value
equally divided between manufacturing and otheof shipments. However, as shown in figure 2-4,
businesses, for example, electric utilities and minthis percentage varies considerably. Figure 2-4
ing. Of the government expenditures, local gov-displays pollution abatement costs as a percentage
ernment by far spends the most, about one-quartef value of shipments for manufacturing and sev-
of the nation’s total. eral major nonmanufacturing industries. These
The bulk of the expenditures by business is focosts are disaggregated to the finest resolution
air pollution control, water pollution control, and available—the four-digit standard industrial code
dealing with hazardous wastes under RCRA an¢iSIC).
CERCLA. Businesses spend between 10 and 12 Control costs are as high as 9 percent of value of
percent of the total abatement expenditures fromshipments, but for very few industries. For the 11
all sectors in each of these three areas. Householftsir-digit SIC industries where control costs ex-



FIGURE 2-3: Pollution Abatement Expenditures, by Statute and Sector, 1991
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portto OTA, 1994.

ceed 4 percent of value of shipments, their total
value of shipmentsis about 1 percent of the indus-
trial total. Those industries whose control costs
exceed 2 percent of value of shipments spend
close to two-thirds of industrial control costs but
are responsible for about 20 percent of the value of
shipments. Those industries where control costs
are less than 1 percent of value of shipments are
responsible for about 75 percent of the total value
of shipments.

If media attention were the only guide, one
might assume that the bulk of the nation’s pollu-
tion abatement expenditures was devoted to deal-
ing with hazardous materials, with very little of it

spent on pollution prevention. This s not the case.
Using the above estimates as a rough guide, about
one-third of abatement costs are spent on hazard-
ous pollutants. The rest is for controlling criteria
air pollutants such as ozone and particulate, con-
ventional water pollutants such as suspended sol-
ids and oxygen-demanding materials, and solid
waste.

Pollution prevention is more prevalent than is
usually recognized. The only reliable data on
pollution prevention versus end-of-line control
methods are for capital expenditures within
manufacturing. The last decade has seen a marked
increase in the use of pollution prevention. During
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FIGURE 2-4: Pollution Abatement Costs versus

Value of Shipments by Industry, 1991
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the early 1980s, manufacturers reported about 15
percent of their abatement expenditures for pollu-
tion prevention. Over the last 10 years, this has
doubled. A U.S. Census Bureau survey estimates
that about 35 percent of capital expenditures in
1992 were for pollution prevention. This varies
somewhat by medium, ranging from about 25 per-
cent for water pollution control, to 35 percent for
waste, to about 43 percent for air pollution con-
trol.

ORemaining Environmental Problems

Tomorrow’s environmental agenda will contain
many new priorities, but much of it will befilled
with problems that remain from yesterday. This is
the conclusion of several reports that have at-
tempted to assign qualitative rankings for today’s
major environmental risks as part of an effort for
setting tomorrow’ s environmental priorities.
These include two national studies and compara-
tive risk exercises by al 10 EPA regions and by six
states.

As might be expected, there are both similari-
ties and significant differences among the results.
Some of these differences are due to the fact that
environmental problems vary from region to re-
gion. Other differences stem from the regrettably

crude state of the art of comparative risk assess-
ment. While such attempts do help identify signif-
icant environmental problems, they also make
clear that: 1) much of the information needed to
compare risks is not available; and 2) priority set-
ting depends as much on values as estimates of
harm.

Some of the problems identified have been ad-
dressed by the major environmental laws for two
decades but have been resistant to solution. Others
have received little attention to date. They are
found in al media—air, water, and land-and
they include both risks to human health and risks
to natural ecosystems.

The first of these reports, Unfinished Business,
was prepared by EPA in 1987. EPA first identified
31 environmental problem areas and then qualita-
tively identified and ranked the remaining risks to
human health, ecological, and social welfare.

The key risks to human health identified by the
report included the following:

s indoor ar pollutants, including radon;
= worker exposure to chemicals;
= pesticides;
= criteria air pollutants, such as fine particulate
and urban ozone;
consumer product exposure;
hazardous air pollutants;
drinking water; and
accidental releases of toxics.
Note that the health risks within this highest
category are not ranked, due to both data limita-
tions and the difficulty of comparing cancer and
noncancer health risks.
Unfinished Business judged the following eco-
logical risks as greatest:
= globa warming;
= gratospheric ozone depletion;
= physical dteration of aguatic and terrestrial
habitats; and
= mining and gas and oil extraction.

The report ranked several ecological risks
somewhat lower, but still high:

. Criteria air pollutants;
. point source discharges of water pollutants;
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= nonpoint sources of water pollutants; and ercises by the states. Results of the regional exer-
= pesticides. cises, displayed as figures 2-5 and 2-6, illustrate

Several years later, EPA's Science Advisory'€gional variation and, once again, differences of
Board (SAB), in response to a request by the EPRPinion among different groups doing the evalua-
Administrator to reviewJnfinished Businesss-  tions.
sued its own list of the most significant environ-  Figure 2-5 displays the number of EPA regions
mental risks. The SAB Human Health Committeerating each of approximately 20 problem areas as
felt that four of the high-risk human health prob-high, medium-high, medium, etc., with regard to
lems identified byJnfinished Businessere firm-  risks to human health. The categories are similar
ly supported by available data: but not identical to those used Wnfinished
= ambient air pollutants, including both criteria Businessand the SAB report. For example, the

air pollutants and hazardous air pollutants; ~ cateégory of “criteria air pollutants” is further dis-

= indoor air pollution; aggregated to ozone and carbon monoxide, partic-
= worker exposure to chemicals in both industrW'ate matter, airborne lead, and sulfur and nitrogen

and agriculture; and oxides. Several of the earlier categories are miss-
= pollutants in drinking water. ing (including worker exposure to chemicals,

ated as one of the highest risks, but not within
PA's jurisdiction). The order in the figure dis-
plays a rough nationwide rankifdyy ordering

The committee stated that many of the othe
areas identified bynfinished Businessvolved

“potentially significant exposure of large popula-

tions,” but that the “data bases to support thesg‘ose risks rated highest by the most EPA regions
concerns are not as robust” as for the four prob-'rSt' Note, however, the widely scattered results:

lems listed above. threg-quar_ters of the risks were rateq as high or

The Ecology and Welfare Committee identi- Medium-high by at least one EPA region.
fied four high risks: The rough nationwide orderl_ng that results
« global . from combining each of the 10 independent re-

global warming, . gional comparative risk exercises tracks fairly
= stratospheric ozone depletion; . . . .

. . . closely to the nationwide studies discussed above.
= habitat alteration and destruction; and 4 . !
. o : . The highest ranked human health risks include
= species extinction and overall loss of biological cks th h b i ith f
diversity some risks that we have been grappling with for
’ . _ _ many years (e.g., ozone and carbon monoxide,
_Two of the ecological risks ranked relatively pegicides, and drinking water), risks that only re-
high byUnfinished Businessere ranked as Me- cently have been recognized as major and not well
dium-risk problgms by the SAB co.mmlttee.. addressed by our current system (e.g., indoor air
= water pollution, such as toxics, nutrients,pollution, including radon), and at least one (haz-
biochemical oxygen demand, and turbidity;ardous air pollutants) that has recently been ad-
and dressed by a significantly expanded regulatory
= pesticides. program.

Recognizing that such nationwide rankings Figure 2-6 displays the rankings of ecological
could not adequately reflect the regional variatiorrisks by the 10 EPA regions. Physical alteration of
among environmental problems, EPA asked eachatural habitats are ranked high by all of the risk-
of the 10 EPA regions to undertake comparativeanking exercises—all 10 EPA regions and the
risk-ranking exercises and sponsored similar extwo nationwide exercises. The nationwide exer-

1Risks were ordered from highest to lowest by assigning 5 points for each region that rated a risk as high, 4 points for a medium-high rating,
3 points for a medium rating, etc. Other weighting schemes would, of course, result in somewhat different rankings.
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FIGURE 2-5: Ranking of Human Health Risks, Ratings by 10 EPA Regions
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SOURCE: Data on regional rankings provided by R. Curry, Strategic Planning and Management Division, U.S. Environmental Protection Agency.

cise ranked two global issues—global warming
and stratospheric ozone depletion—higher than
the regional efforts. The regiona efforts ranked
more localized problems, such as nonpoint source
water pollution, pesticides, and ozone, higher than
the nationwide exercises. This may have been due

to a difference of opinion or values, or merely that
the regionsfelt that their job wasto identify risks
for regional attention.

Some of the problems mentioned above pose
risks to both human health and ecosystems, for ex-
ample, pesticides, stratospheric ozone depletion,
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FIGURE 2-6: Ranking of Ecological Risks, Ratings by 10 EPA Regions

Number of regions rating each risk high to low
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and criteria air pollutants such as ground level  “combined risk ranking” of the combined con-
ozone and sulfur and nitrogen oxides. Others pose  cerns of the 10 EPA regions. The ranking assumes
risks primarily to one or the other, for example,  that equal concern is given to human health risks
physical ateration of natural habitats, nonpoint  and ecologica risks. Weighting one more than the
source water pollution, and indoor air pollution,  other would, of course, result in different rank-
including radon. Figure 2-7 displaysarough  ings.
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FIGURE 2-7: Combined Human Health and Ecological Risk,

Rankings by 10 EPA Regions
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SOURCE: Office of Technology Assessment, based on data on regional rankings provided by R. Curry, Strategic Plan-
ning and Management Division, U.S. Environmental Protection Agency,

EPA has sponsored risk-ranking exercises by
states as well. Figure 2-8 displays the results of
these exercises by six states: California, Colora-
do, Louisiana, Michigan, Vermont, and Washing-
ton. All but California provided integrated risk
rankings, that is, evaluated each of the problems
by considering all of the risks—both to human
health and to ecosystems—that they pose. Note
the somewhat similar ranking of the most serious
problems by the EPA regions and the states, with a
few notable exceptions: indoor air pollution, pes-
ticides, and stratospheric ozone depletion are con-
siderably further down the states lists.
Complicating the comparison, however, is that
not all the states followed the same procedure.

Some of the states (e.g., Washington and Louisi-
ana) ranked priorities for state action while others
(e.g., Vermont and Colorado) ranked risksto the
state, regardliess of whether they felt state action
was appropriate.

MATCHING TOOLS TO PROBLEMS

The case studies examined in this chapter illus-
trate the issues raised when real-world environ-
mental programs are designed and implemented.
Specific instruments are chosen to achieve envi-
ronmental goals. These choices offer at least some
glimpses of the various ways each of the seven cri-
teria briefly presented in chapter 1 and discussed



Physical degradation of water and wetlands

FIGURE 2-8: Combined Human Health and Ecological Risk, Rankings by Six States

Chapter 2 Pollution Control Today 57

Criteria air pollutants

Indoor air otherthanradon |+ mn

Nonpoint source water pollution | =

Physical degradation of terrestrial ecosystems | o

Hazardous air pollutants |

C0,and global warming

Aggregated drinking water
Pesticides

Point sources of wastewater

Aggregated groundwater | oo
Indoor radon {
Radiation other thanradon | . ... .

Stratospheric ozone depletion

Airborne lead |

Superfund hazardous waste |
Accidental chemical releases
Nonhazardous solid waste
RCRA hazardous waste
Storage tanks

0

.20 40 60 80

Percent of potential maximum score

SOURCE: Office of Technology Assessment, based on data on state rankings provided by D. Martin, Strategic Planning
and Management Division, U.S. Environmental Protection Agency.

more fully in chapter 4 have been taken into ac-
count.

The first two case studies illustrate several of
the less commonly used—but especially promis-
ing—instruments with fixed emissions targets.
tradeable emissions and integrated permitting.
The latter two case studies illustrate two of the
available approaches without fixed targets. in-
formation programs and technica assistance. The
specific examples and criteria discussed in each
case study are shown in box 2-1.

ORECLAIM Tradeable Emissions
Program

The Regional Clean Air Incentives Market (RE-
CLAIM) is one of the biggest experiments in envi-

ronmental regulation in the United States. Many
stakeholders took part in the lengthy negotiation
necessary to formulate and adopt a controversial
pollution control program. Emissions trading,
long discussed in economic literature and adopted
in the 1990 Amendments to the Clean Air Act
(CAA) for controlling acid rain, is the focus and
hope for more cost-effective air pollution emis-
sions reduction in the South Coast Air Quality
Management District (District).

RECLAIM, first implemented in January
1994, took three years to develop because of an
unusualy open and public process. Growing fed-
eral interest in alternative regulatory approaches
and serious concern with the cost of air pollution
control in California’s troubled economy spurred
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BOX 2-1: Case Studies: Tools, Criteria, and Key Issues

Tradeable Emissions
RECLAIM, Los Angeles area:

Cost-effectiveness and fairness: As reductions to meet air quality standards became increasingly expen-
sive under the previous control plan, both industry and government began searching for ways to lower
emissions more cost-effectively. The perception of what is a “fair” initial allocation of permits and a fair
rate of reductions differed among stakeholders.

Assurance of meeting goals: State-of-the-art monitoring was a crucial component for ensuring that individ-
ual sources were accountable for reductions and that the program could be enforced. This ultimately
limited the types of sources that could participate.

Environmental equity and justice: Public interest groups were concerned that trading might lead to higher
ozone levels in predominantly Black and Hispanic areas, compared with levels under the source-spe-
cific program it replaced.

Integrated Permitting
New Jersey:

Pollution Prevention:The program requires formal facility-wide pollution prevention planning as a condition
for integrated permitting.

Adaptability: The integrated permit incorporates a range of acceptable changes, allowing a facility to
quickly make process changes in response to market opportunities without needing additional agency
approvals.

Information programs
Proposition 65 and “Hot Spots” program, California:

Assurance of meeting goals: Although both programs establish incentives for lowering exposures to tox-
ics, neither provides much assurance to the public that goals will be met. The “Hot Spots” program
was amended several years later to require reductions.

Pollution prevention:Proposition 65 assumes that consumers will reject products using toxics, thus pres-
suring companies to prevent pollution by finding substitutes.

Environmental equity and justice:Giving communities or individuals information about risks or about emis-
sions can improve their ability to identify potential dangers. Both programs report risk—as opposed to
emissions asunder the federal Toxics Release Inventory—an easier measure for the public to interpret.

Technical Assistance
Toxics Use Reduction Act, Massachusetts:

Adaptability to change: A service unit oriented toward client needs can incorporate changes in these
needs and modify its practices in response to information about new technologies or changed under-
standing of risk rather easily in comparison to other types of instruments.

Technology innovation and diffusion: A focus on small firms without R&D capability and efforts to link ex-
perts can facilitate diffusion and might improve chances for innovation. Institutional and geographic
separation of a state’s R&D group from its outreach group may diminish opportunities for learning and
cross-fertilization of ideas.

SOURCE: Office of Technology Assessment, 1995,
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the District to attempt a major experiment in reguHow RECLAIM Works

Iat|o'n.2' _ At the most basic level, RECLAIM establishes an
District regulators were faced with many chal-gmjssions trading market for stationary sources in
lenges before program development even bape pistrict that emit four tons or more of nitrogen
gan—for example, the need to fit into an already,yiqes (NQ) or sulfur dioxide (S@ per yeas At
elaborate regulatory structure at the state and feghe time of implementation, total RECLAIM
eral level. The RECLAIM program, which is part g rces included 41 SQacilities (representing
of the District's Air Quality Management _Plar_1 approximately 85 percent of the reported,SO
(AQMP), must be approved by the California Air e missions from stationary sources in the District)
Resources Board (CARB) to be incorporated ag g 390 NQfacilities (representing about 65 per-
part of the State Implementation Plan (SIP) tQ:ent of permitted N@stationary source emissions
demonstrate compliance with both the federa|, ihe pistrict) (180). Each facility receives a facil-
CAA and the California Clean Air Act (CCAA) vy hermit, which includes a list of all emission
(180). - o i .. sources, annual reduction targets, quarterly emis-
In addition, the District a_ccepted five criteria gigp limits, and compliance requirements in ac-
that were used to further guide RECLAIM devel- o qance with requirements of the CCAA and the
opment (179): federal CAA. This permit establishes the facility-
= enforcement of emission reductions must prowide emission level for each year from 1994 to
vide confidence equal to or greater than the €x2003 and the corresponding annual allocation of
isting air quality control program; Regional Trading Credits (RTCs) as determined
= emission reductions must be equal to or greatesy the District (based on past peak production and
than the 1991 Air Quality Management Planrequirements of existing rules and regulations).

(AQMP) and future control plans; An RTC represents one pound of either JN&

= implementation costs must be less than th&Q, emissions and is a tradable commodity meant
1991 AQMP; to be bought or sold for use within the year of its

= job impacts must be less than the 1991 AQMP¢reation. Facilities must hold enough RTCs to
and cover their actual emissions.

= adverse pUblIC health impaCtS should not result The program is designed to require facilities to
from implementation of the program. reduce emissions in the District by 8.3 percent per

The development process began in 1990 and iryear for NQ and 6.8 percent per year for Stdbm
cluded numerous meetings, hearings, and workk994 through 2003 (102). It is expected that the
shops over a several-year period. Althoughpresence of the emissions trading market will help
RECLAIM has been in place for less than twolower the costs of meeting air pollution goals in
years, the story of its selection and design as a retfie District as outlined by the 1991 AQMP. RE-
ulatory approach is of particular interest as an ex€LAIM is a more flexible—and thus it is hoped
ample of regulatory decisionmaking and themore cost-effective—regulatory approach be-
tradeoffs that are made in the process. cause it allows firms to control their emissions un-

2 For example, see recent EPA rule on economic incentive programs: U.S. Environmental Protection Agency, “Economic Incentive Pro-
gram Rules,” final rule and guidand&deral Registeb9(67), Apr. 7, 1994.

3 Separate trading markets exist for,Nhid SQ. A volatile organic compound (VOC) market is in development and scheduled for adop-
tion by fall 1995.
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der a facility-wide emissions cap rather thanity to the regulated entities while maintaining a
requiring individual permits and controls for eachfirm target of pollution control.

emissions source in a facility. In addition, the RTC  Just how significant cost savings will be under
has value as one pound of N@& SGQ emissions, the RECLAIM regulatory approach is difficult to
and firms best able to make emission reductiondetermine. While extensive analysis was con-
may sell the credits to firms less able to make reducted on the costs to the regulated industry
ductions for technical or economic reasons. In efgroups (181), disaggregating down to a firm level
fect, RECLAIM allows firms to better “manage” was not possible, primarily because of a lack of fa-
their emissions by allowing more choice in howcility-specific information. Various assumptions
reductions are made and by placing a value owere made—including information on air pollu-
emission credits that creates an incentive to maki@on control technology currently in place, past

reductions in order to sell those credits. production levels, and projected growth—in order
to begin to model likely sellers and buyers and
RECLAIM and the OTA Criteria other impacts of a trading market (103). In addi-

Et_ion, very little analysis is available on the rele-

The selection and development process for R . S .
CLAIM involved detailed analvsis of most of the vant government costs. With these limitations in
y mind, the District's analysis did show that the

decision criteria discussed in the previous chapter.

Through the iterative nature of the program’s de_costs of emission reductions with RECLAIM

: - would be on the order of one-quarter to one-third
sign, stakeholders explicitly addressed assurange oo ihe approach previously outlined in the

of'meeting environmenta! goals,_costs, equity an 991 AQMP in the years 1996-1999 (181). These
fairness, and technology innovation, among man)éoSt estimates for RECLAIM were obtained

other concerns. While all of these issues would b . .
. ) . : rough use of two forecasting models and include
worth exploring, this case study will focus primar- . . . :
compliance, opportunity, and increased monitor-

ily on three of the OTA criteria: 1) fair and cost-ef- ing costs associated with the program.

fective use of resources; 2) environmental justice; = .
. : Itis assumed that under this type of market sys-
and 3) assurance of meeting environmental goals. : \ .
em, firms will choose the least expensive means

of pollution control. Since RECLAIM establishes
Cost-effectiveness and fairness to sources a facility emissions cap, eliminating most source-
Cost-effectiveness —Lowering the high cost of specific pollution control measures, firms are able
control was one of the primary motivating factorsto utilize many different options to make emission
for choosing emissions trading as a regulatory apreductions including process changes, installation
proach in the District. The economics literatureof control equipment, purchases of emission cred-
and the early feasibility studies conducted for REits, and changes in operating or other methods
CLAIM development provided theoretical sup-(181). The RECLAIM cost-savings projection as-
port that emissions trading could help lower thesumes that facilities will better “manage” their
costs and impacts on society while achieving themissions by shifting from relatively high-cost
necessary pollution reductions (128,178). Thecontrols to relatively lower-cost sources, both
conditions seemed right for a trading progranmaking the needed reductions and potentially
with the large number of identifiable stationaryfreeing up RTCs for sale on the market. In addi-
sources, all of whom faced inherent variations irtion, firms that are not able to make cost-effective
control costs. Emissions trading offered flexibil- reductions can potentially purchase RTCs on the

4 The earliest program proposal included markets in VOC ang\@ch potentially would have included approximately 2,700 facilities.
South Coast Air Quality Management District, “RECLAIM: Feasibility Study,” Diamond Bar, CA, March 1992.
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market at a lower cost. Whether firms actually doyear, RECLAIM is expected to cost $94 million in
maximize profits will vary, though the connection comparison to $127 under the old AQMP, a sav-
between emission reductions and the bottom linengs of about $34 million or 25 percent. Some of
should motivate firms to take advantage of savthis savings is assumed to come from more rapid
ings wherever possible in the system. innovation that might occur under a trading

Compliance costs for both RECLAIM and the scheme. As discussed in chapter 4, this is plausi-
approach outlined in the 1991 AQMP include cap-ble, but neither economic theory or empirical evi-
ital, operating, and maintenance expenditures odence leads one conclusively to this assumption.
control equipment. Although overall costs are esOmitting the assumed effects of innovation might
timated to be lower under RECLAIM, some in- lower the savings by $5 to $10 million. Some of
dustry groups are winners and some are loserthis savings come from the lower N®mission
Those expected to gain the most include publiceductions required in 1997 under RECLAIM
utilities, petroleum, stone and clay, and thethan under the old AQMP. Thus about $7 million
construction industries. Industries expected tdo $13 million of the lower cost comes from re-
pay more under RECLAIM include primary met- quiring lower emission reductions.
als, paper, and mining (181). These cost savings The District’s estimate of savings assumes that
for firms are expected to be bolstered by newvall cost-effective trades that might occur will oc-
technologies available with the expanded inceneur. The District’'s analysis indicates that about
tive for innovation due to the presence of the marene-quarter of the NQreductions below 1994
ket. The positive finding for cost savings tolevelsin 1997 will be traded (i.e., about 9 of the 35
industry also implies lower future job impacts duetons per day). To the extent that some of these
to regulation. RECLAIM analysis shows an ex-trades do not occur, due to mistrust of the market
pected 1,100 fewer jobs lost annually on averager because the additional effort may just not seem
between 1994-1999 under RECLAIM than theto be worth the bother, some of the remaining fore-
earlier plan (181). casted savings also will not occur. However, the

Determining cost-effectiveness for firms in anDistrict's model is not able to account for cost sav-
emissions market also requires consideration dhgs that might occuwithin facilities. These are
costs associated with monitoring, recordkeepingthe types of “trades” that are most likely to occur
and transactions. District analysis estimates than the early years at the largest sources. Thus it is
total control costs for NQand SQ RECLAIM  unclear whether, on balance, the estimates of trad-
firms will be about $75 million per year in 1996 ing are high or low.
and $165 million by 1999. The District estimates Most of the cost savings appear to come from
that average cost of monitoring and recordkeepingfime shifting,” that is, sources scheduling the
(as part of control costs) will be about $13 millioncheapest emission reductions first, rather than ac-
per year between 1994 and 1999. That estimate reerding to the somewhat arbitrary schedule origi-
flects approximately $10 million for use of Con- nally imposed by the District. These cost savings
tinuous Emission Monitoring Systems (CEMS), are quite likely to actually occur, but again, this is
and about $2 million for Continuous Processbut one of several components that comprise the
Monitoring Systems (CPMS). The remaining District’s total cost savings estimate of 25 percent.
$0.3 million is assigned to operating costs for Re-
mote Terminal Units (RTUs) in some facilities Administrative burden —The administrative burden
(181). for firms complying with the RECLAIM program

Of course, whether these estimated cost sawill also vary. There was some concern early in
ings come about depends on how closely the modhe program development that monitoring and re-
eled assumptions match what actually happensordkeeping demands could prove too onerous for
Looking more closely at what is forecast to hap-some, especially small businesses. (This might be
pen in a typical year, 1997, is instructive. In thisespecially problematic in a market for VOCs,
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which would include a larger number of smallinitial plans for RECLAIM included a market for
businesses.) Larger facilities, with numeroudgrading of VOCs. This market would have incor-
pollution sources to consider for control, typically porated the largest number of facilities when
have a greater resource base from which to operatempared to the much smaller number of sources
and determine the best approach for operating inonsidered for the NCand SQ programs. A high
the market. Little information is available on percentage of VOC emitters are small businesses,
whether RECLAIM places additional administra- especially paint and finishing businesses. The
tive demands on firms beyond those that alreadistrict planned early to exempt some small VOC
exist in the previous regulatory approach. emitters—for example, dry cleaning facilities,

RECLAIM development and implementation restaurants, and gas stations—and some large
proved a formidable task for District regulators.sources, such as fugitive emissions at refineries
While no cost estimates were made (or availableand sewage treatment plants. This narrowed the
prior to the undertaking, it quickly became one oflist of possible sources from about 13,000 to
the largest demands on District staff and other reapproximately 2,000 (179). There was some con-
sources. The District Finance Division providedcern that smaller businesses might be at a disad-
some cost data that showed that RECLAIM provantage in a market system, but good information
gram development cost $0.9 million in FY on this subject is scarce. Members of the Small
1991-92, $4.7 million in FY 1992-93, and $4.5Business Coalition participated actively in RE-
million in FY 1993-94. In addition, overtime CLAIM development, and while concerns about
hours paid for RECLAIM staff were some of the program impacts never fully subsided, it is un-
highest in the agency (147). This intensive efforiclear whether there was a consensus opinion as to
and the associated burden on the District can prolivhether RECLAIM should be adopted or not.
ably be explained by the uncertainties involved in It is no secret that the biggest firms (including
this program as a first-time major effort of this oil companies, some aerospace firms, etc.) sup-
kind. They were breaking new regulatory groundoorted the RECLAIM concept from the start.
with nearly every decision that had to be made. Larger firms, typically owning facilities with

RECLAIM permitting was split into two siXx- many emission sources, had the most to gain from
month cycles. Although there are 59 more Cycle Zhe added flexibility that a trading system would
facilities than Cycle 1, District staff were able to allow. The majority of the necessary Nénd SQ
cut the permitting time down by nearly one monthreductions required by RECLAIM were already
through lessons learned and products created froatcounted for in previously adopted rules. Com-
the first round of permitting—which required 50 mitting to additional reductions was an easy trade
staff over a three-month period (147). With addi-for gaining the flexibility allowed in the program.
tional implementation experience the programn effect, RECLAIM was a rule of relaxation for
costs for the District should decline as more of thil companies and utilities (174). Bringing other
resources are moved away from program develofirms fully on board and working out the program
ment and applied to implementation and enforcedetails to make it fair for all involved was the real
ment. task.

One of the most controversial aspects of adopt-

Fairness —Concerns for fairness in the design ofing RECLAIM was deciding the initial allocation
the program are probably best revealed by decif emission credits. The starting RTC allocation
sions that were made regarding program particiwas significant for most businesses in that none
pants, initial allocation of emission credits, andwould want to be penalized by their new emis-
emissions reduction requirements. For examplesions cap. One of the primary tenets of the Regula-
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tory Flexibility Group (RFG}—a business air quality standards that must be attained, the
coalition—was that no business should start ofDistrict had to limit participating facility emis-
“inthe hole,” especially since all future reductionssions each year, including a specific reduction rate
would drop from this allocation. There was signif-that would ensure that goals would be met. Initial-
icant concern that the initial allocation should notly, every facility was to make reductions at the
only allow for growth beyond recessionary levelssame rate. It soon became clear that many firms
of the recent past but should also account for prefelt this would be unfair, especially those that had
vious application of pollution control equipment. already incorporated the best pollution control
The District worked for an allocation method- equipment. After a year of negotiation and remod-
ology that was equivalent to adopted rules and theling with different proposed reduction rates, it
AQMP, and that was fair and equitable to firms.was finally decided that there would have to be
Their view of this meant that attention to fairnessdifferent final targets for each facility taking into
required allocation levels necessary to accommaaccount each facility’s current level of emissions
date operating levels. The District finally selectedand future control potential. Therefore, some
an allocation approach based on “historic use” ofirms have a fairly flat reduction schedule while
each piece of NQand SQ equipment at a facility emission limits for others drop off significantly
and subtracting the emission reductions necessa(g28).
to comply with adopted rules. VOC RECLAIM was deferred, in part, because
While this method proved favorable to most ofthe major oil companies realized in the end that
the participating firms, environmentalists contendthey would be forced to make reductions that were
that the initial allocation was too large and that ithot based on any known technologies (174). There
overcompensated for recessionary emission le\as real concern that the reduction would have to
els. They believe that the allocation is so high thage made in cuts to production levels, though the
the District will actually lose some progress madeDistrict did not feel that this would be necessary.
in the late 1980s and that it delays further progresajso, under the traditional regulatory approach,
to much later in the program. They believe that théirms demonstrating best efforts to make reduc-
initial allocation allows more pollution than tions could often receive extensions to technolo-
would have been emitted in 1994-95 under theyy-forcing regulations if they could prove that it
1991 AQMP, and because of this, RECLAIM \yas impossible to comply. The loss of this option
does not achieve reductions equivalent to the origyas considered unfair by the largest firms and
inal plan. In effect, although RECLAIM is de- they chose to oppose VOC RECLAIM (228). The
signed with an emissions endpoint equal to thgzARB also continued to have concerns with the
AQMP, it does not account (or compensate) fohrogram because quantification of VOC emis-

the excess emissions in the early years of the prejons was not exact enough for trading.
gram. Overall, environmentalists claim that RE-

CLAIM is responsible for approximately 40,000

tons of additional emissions in the District Environmental equity and justice

(82,117). There is currently a lawsuit pending orEnvironmental justice concerns were an explicit

this point. part of the District’s environmental assessment of
Another fairness issue for the program develthe RECLAIM program and possible alternatives,

opers was the rate of emissions reduction thancluding the 1991 AQMP. Localized effects of

would be required for each firm. Guided by futureVOC, NQ, and SQ emissions and their addition-

5 The Regulatory Flexibility Group is a coalition of businesses involved in RECLAIM development including firms such as Allied Signal
Aerospace Co., ARCO, Chevron, Hughes, Mobil Qil, and the Walt Disney Company, among others.
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al role as precursors to ozone and particulate matent prior to being reissued. (This will occur ev-
ter were modeled and discussed extensivelery five years.)
Possible health impacts were especially conten- To determine whether the fears of the environ-
tious in VOC program development because ofnental justice community were founded, the Dis-
the potential for toxic emissions in this categorytrict analyzed whether areas with higher
and the possibility of contributing to toxic hot percentages of a given race (white, black, Hispan-
spots. The District will likely opt to exclude the ic, and Asian) experience higher levels of ozone
most toxic substances (such as benzene, styrenggposure than areas with lower percentages. The
methylene chloride, and perchloroethylene)pistrict modeled both the correlation today and
Moreover, air toxics will continue to be regulatedprojections for the future under RECLAIM and
under other programs that target them specificalhe more traditional AQMP that RECLAIM was
ly. The current delay in the VOC program hasgeyeloped to replace. The study found that in
allayed, though maybe just temporarily, many,n00 RECLAIM would be somewhat better than
fears about localized toxic impacts of trading. e AQMP alternative, with regard to the distribu-
One segment of the opposition to trading on the,, o exposures, for blacks, Hispanics, and

grounds of uncertain or negative hea_llth impact;\sians_ RECLAIM would be slightly worse for
due to RECLAIM was that of the environmental whites than the AQMP alternative in 2000.

justi_ce commur_li_ty. AIthqugh twas not awell-qr- For this study, the measure of ozone exposure
ganized opposition, serious concerns were rmse\ﬁas the number’of hours per year that people are
that some neighborhoods, especially low_incomeexposed to ozone concentrations above the stan-
neighborhoods, would have worse air poIIutionOIarol In 1994. this was somewhat over 30 hours
than others. While this problem may not necessar-" " :

ily be aggravated by RECLAIM, opting for a trad- per year, on average, for aII. residents_ of the basin.
ing system was in principle giving consent forBy 2000, exposure under either plan is forecast to

some facilities to pollute more than others andirop 0 below 20 hours per year. Figure 2-9 dis-

forego greater emission reductions than coul®@ys the relative distribution of exposure today
have been achieved. Although data are still “m_and the forecasts under the two plans in 2000. The

ited in this area, many concerned with environPlack bars show the dl_strlbutlon today. A b_ar
mental justice contend that most poIIutinggreater than zero, that is, a bar above the line,
facilities are in or near poor and minority neigh-means thatan areawith a higher percentage of that
borhoods. For these groups, the risks associatd@Ce is more likely to have higher ozone exposures
with uncontrolled emissions are unacceptable. than an area with a lower percentage of that race.
Further, under RECLAIM, facilities do not Thus,in 1994, areas with the higher percentage of
need prior approval for trades; thus the opportuniblacks were more likely to have higher exposures
ty for public participation is diminished. How- t0 0zone than those with lower percentages for
ever, any action to install new equipment orblacks. The same goes for areas with higher per-
increase emissions over the 1994 emissions capééntages of Hispanics, but not as pronounced as
subject to review, and if the changes are signififor blacks. An area with a higher percentage of
cant, public notice is required. Beginning in 1996 Asians was more likely to havd@wver exposure
the permitting requirements adopted under théo ozone than an area with a lower percentage of
1990 CAA Amendments will require each whole Asians (i.e., the bar is below the line).
facility permit to undergo public review and com-

6 Including title 111 of the 1990 Clean Air Act Amendments and California’s Air Toxics “Hot Spots” Act.



Two aspects of the two plansin the year 2000
are of interest. First, compared with each other, the
distribution of ozone exposure is dightly more
even under RECLAIM than under the more tradi-
tional AQMP dternative. Thus, if the modeling of
the patterns of trades of emission creditsis accu-
rate, the feared aggravation of exposure to ozone
in black and Hispanic areasis not likely, or at least
not likely to be large. It is still true that there is less
certainty about the distribution of ozone under the
RECLAIM trading program, but the pattern of
trades in this case may dightly favor black and
Hispanic areas.

Another result is aso striking, however. The
changes between years is greater than the change
between programs in 2000. Areas with higher per-
centages of Hispanics are more likely to be living
in higher ozone areas in 2000 than they were in
1994. This does not mean that Hispanic areas will
be exposed to more ozone in 2000 than 1994. As
mentioned above, exposure to ozone drops dra-
matically throughout the basin. But in 2000, high
Hispanic areas are more likely to be among the
high ozone areas. RECLAIM improves the situa-
tion somewhat, but neither program-the more
traditiona AQMP regulatory program or RE-
CLAIM—addresses the uneven distribution of
exposure for Hispanics.

Assurance of meeting goals

To balance the increased flexibility of the trading
program, RECLAIM has required sourcesto im-
prove emissions monitoring, measuring, and re-
porting. For larger sources of NO, and SO,, this
means continuous emissions monitors. For small-
er sources, this means continuous process moni-
tors or fuel meters.

While industry expressed some concerns about
the expense of continuous emissions monitoring
for NO, and S0,, they were still generally willing
to compromise in this area---especially since
many of the larger sources aready were or would
be required to use CEMS under the current or pro-
posed District rules subsumed by RECLAIM. A
more contentious issue was the frequency of re-
porting this emissions information.
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FIGURE 2-9: Correlation of Ozone Exposure
and Race
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SOURCE: South Coast Air Quality Management District, RECLAIM: So-
cioeconomic and Environmental Assessment, Final Report (lll) (Dia-
mond Bar, CA, October 1993).

During the course of the compliance year, facil-
ities are required to periodicaly report their emis-
sions to the District. At the close of the first three
quarters, facilities have a one-month period to cer-
tify their emissions for the quarter. At the end of
the compliance year, facilities will be required to
report their emissions and will be given a two-
month reconciliation period to secure or sell any
RTCs needed to “balance their emissions books”
for the last quarter of the year.

A facility that exceeds its annual emissions a-
location will be required to accomplish the reduc-
tion the following year and may be subject to
monetary penalties. Facility permits may be re-
vised (to include conditions to ensure future com-
pliance) or possibly revoked.

Program-specific provisions to prevent “back-
diding’’—i.e., emission increases—may be pro-
posed to the District Governing Board based on
the findings of the annual or three-year audits to
address specific program problems. Such provi-
sions might include restricting trading, pre-ap-
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proval of trades, enhanced monitoring, faster Instead, VOC monitoring would rely on track-
reduction rates, implementation of technology-ing and reporting programs. VOC emissions
specific emission controls, and increased penalwould be calculated using flow characteristics of
ties. In response to concerns that such “potentiaach facilities process, including the effectiveness
backstops were not enough to ensure that REf control equipment. VOC-containing products
CLAIM would meet environmental goals, the would be certified and labeled for VOC content
District added provisions requiring reinstatementand labeled for tracking. (A variety of tracking
of rule limits in existing rules within six months of systems were proposed, such as bar codes and
areport to the Board that either emissions or expascanners, scannable forms, “credit cards,” and
sure to ozone increased by more than 20 percetglephone reports.)
above targeted values. Mass balance calculations would also be used
Another facet of assurance in meeting environ{monitoring the amount of VOC product used),
mental goals under RECLAIM is how the pro- and the control equipment would also be moni-
gram compares to the 1991 AQMP. Severatored to determine effectiveness. District officials
environmental groups have argued that becausmuld use third-party records such as supplier in-
the reduction rates for S@nd NQ emissions are voices to check the permittees’ reports. Finally,
slower under RECLAIM, total emissions will ac- field inspections (checking that VOC content and
tually be higher under RECLAIM. The District label agreed and that control equipment was being
disagreed, primarily because RECLAIM setsused) would provide additional verification.
mass emission limits on facilities, while the Environmental groups were hesitant from the
AQMP relied on setting emission rates—thus nostart of the original VOC RECLAIM program.
preventing possible increases in emissions due fdonitoring was much more difficult than for NO
expanded work hours or facility expansion. or SQ, and VOC emissions came from many
Many of the most strenuous objections to RE-more sources. Environmental groups were also
CLAIM focused on the VOC trading program. worried that companies could easily falsify re-
The VOC trading market originally included all cords and that enforcement would be difficult.
sources releasing more than four tons of organi€hey suggested phasing in VOC RECLAIM after
compounds each year. This would have includethe effectiveness of the first two trading programs
about 2,000 facilities and about 85 percent of perwas demonstrated. The District agreed that com-
mitted emissions. Essential public services, respliance issues were more complex for VOC trad-
taurants, dry cleaners, and gas stations welieag but argued that it is possible to design
exempted. transaction management systems—for example,
These facilities faced a 5-6 percent reductiorbarcoding drums of solvent—to improve emis-
cap each year. Fugitive emissions would be insions tracking and monitoring. In February 1993,
cluded in the facility baseline but the credit for re-however, the District agreed to postpone the VOC
duction would only be given once standardtrading system.
replicable methods to estimate emission reduc- Under the current plans, monitoring and report-
tions were developed. ing requirements would be streamlined and rely
In NOy and S@ RECLAIM, the flexibility of  on monthly reporting of products used. The uni-
the trading program was balanced by a more strinserse of facilities has been narrowed (to about
gent monitoring system calling for CEMs for all 1,000) to include only VOC emissions from sol-
major sources and continuous process monitongent, coating, and degreasing operations.
for all other sources. However, because itis so dif- Emissions from solvent and coating operations
ficult to capture all VOC emissions, District staff are somewhat easier to quantify than, for example,
felt that the available—and quite expensive—fugitive emissions from refineries. In addition,
continuous monitors would not accurately reflectbetter historical records are available for VOC
the total VOC emissions at a facility. usage, enabling the District to set somewhat less
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controversial allocations. The overall VOC reduc-tion of its environmental permits into a single per-
tion rate will be similar to that originally pro- mit. This would be a significant change from
posed—probably between 5 and 6 percent—buturrent approaches. At present, water permits are
will vary by facility. For example, if a particular typically focused on facility-level releases, air
facility meets all “command and control” rules permits on source-level releases, and hazardous
and the AQMP doesn't delineate further controlwaste permits at the process level for waste classi-
code reduction requirements for the industry, a fafication only. An integrated permit focuses on pro-
cility’s reduction rate may be set at zero. cess-by-process information. Required for all

three media, process information is drawn directly
[ Facility-Wide Permitting in New Jersey7 from the analyses conducted for facilities’ pollu-
Few other American states have had to deal witHOn prevention plans. A process focus allows both
the combination of population density, industrialthe facility and state officials to examine issues for
diversity and concentration, and a legacy of envi&ll media within each process and then integrate
ronmental degradation as has New Jersey. One Bf0se views to create a facility-wide picture of re-
the state’s most innovative initiatives for dealingl€@ses and prevention options.

with these problems has been an ambitious pilot New Jersey’s integrated permitting pilot proj-
program that links permitting with pollution pre- €ct is best understood in its broader historical and

vention planning, primarily by moving from Programmatic context. The state for several years
source-based permits to a single, facility-widehas responded to its environmental challenges
permit. As of April 1995, New Jersey has issuedvith ambitious regulatory programs, many of
one final facility-wide permit, has at least two Which have served as models emulated by other
more close to completion, and has selected agfates or the federal government (148,173). In re-
additional 15 facility volunteers. sponse to delay and confusion over permit prolif-
The initiative has two major components: plan-eration and fragmentation, the state over the past
ning and permit integration. Planning—central todecade has developed several initiatives to im-
achieving the goal of a 50 percent reduction in usédrove permit coordination.
discharge, and generation of hazardous sub- The state created an Office of Permit Informa-
stances—is to be done in two parts. Part | requirg#n and Assistance in the New Jersey Department
each facility to generate essential planning data b§f Environmental Protection and Energy (DEPE),
identifying all facility processes involving haz- which convenes preapplication conferences and
ardous substances governed by the statute apgovides information. The Office of Business
analyzing how those substances flow through thédvocacy in the Department of Commerce and
facility. For Part Il, the facility develops a plan Economic Development set up a one-stop con-
that targets processes and sources for preventistruction permit identification program. Under
efforts by listing available prevention options, this program, prospective applicants are asked to
analyzes feasibility of the options, indicates thoseomplete a form detailing their construction
to be implemented, and establishes a set of numegplans. The prospective applicants receive within
ic pollution prevention goals and measures for thd5 working days notification from the Office of all
next five years. More than 850 facilities are ex-state construction permits that they will require,
pected to participate in the planning component.copies of all forms that must be completed, and the
The second component creates a pilot prograraffer of a “permit expediter” who, if accepted, is to
to link a facility’s planning process to the integra-work on behalf of the proponent. Finally, legisla-

7 Parts of this section are based on B.G. Rabe, “Integrated Permitting: Experience and Innovation at the State Level,” unpublished contractor
report prepared for the Office of Technology Assessment, U.S. Congress, Washington, DC, June 1994.
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tively mandated deadlines for permit issuancein the legislation and analyze the way in which
discussed above, prod the DEPE and related agetftose substances flow through the facility. This is
cies to churn out permit decisions within 90 daydollowed by identification of each process within
of application (8,83). the facility that involves hazardous substances
As is true with the use of such coordinationand generation of inventory data for each process
mechanisms nationwide, these efforts are thoughével. These data are essential to identification of
to have achieved some acceleration of permit desources that have been targeted for pollution pre-
cisions but have demonstrated little if any integravention efforts (135).
tive capacity. In contrast, New Jersey has The second part involves the formal construc-
launched a series of integrative initiatives in reion of a plan to target processes and sources for
centyears, including an ambitious program to linkpollution prevention. Each targeted process or
permitting with pollution prevention planning source must be described and the quantity of non-
and move from segregated permits to a single, fgsroduct output (NPO) must be established for
cility-wide permit. Such a step was initially pro- each source. NPO is defined as any hazardous sub-
posed in the New Jersey legislature in 1989 andtance that does not leave the facility in the form of
was approved and signed into law in somewhaa product of immediate commercial value or value
modified form in August 1991. The New Jerseywhen further refined elsewhere. NPO per unit of
Pollution Prevention Act created an Office of product provides a consistent annual measure of
Pollution Prevention within the DEPE and gave itpollution prevention progress.
authority to oversee both the pollution prevention Once these assessments are completed, all par-
planning and facility-wide permit processesticipating facilities must list available pollution

(272). prevention options, including possible changes in
procedures, technologies, and equipment, for
How the Program Works each targeted production process and source. Af-

ter completion of a feasibility analysis for each

_ s _ ~available option, the plan is to describe those
Under this legislation, preparation of pollution no|jytion prevention options deemed technically
prevention plans became mandatory for a larggng economically feasible.

number of New Jersey firms. All facilities re- g5ch facility must identify a series of five-year
quired to report under the federal communitynymeric pollution prevention goals. These in-
right-to-know program must, in turn, complete ¢|yde facility-level goals to reduce use and the
pollution prevention plans for the New Jersey Ofaneration of NPO for each designated hazardous
fice of Pollution Prevention. More than 850 Newgpstance as well as process-level goals to reduce
Jersey facilities are thus expected to participatgne generation of NPO per unit of product for each
developing plans that examine prevention optiong,a;ardous substance within each targeted process.
for all of the chemicals covered in the federal leg-  Facilities must also provide an implementation
islation. Facility-wide permitting was to be con- gcpedule. These schedules are to include an antici-

ducted on a pilot basis among individual hateq construction start and completion date for
industrial firms which had completed their plans.q5cp pollution prevention option (135).

The planning process is intended to provide “a
source-by-source investigation of pollution pre-
vention opportunities” conducted by each facility The permit integration process
(8). The process is divided into two parts, with theThe legislation also called for creation of a pilot
first focused on generation of data essential to sygrogram to link pollution prevention activities
tematic exploration of prevention options. Firmswith an integrated, facility-wide permit process.
are expected to identify all processes within a faThe Office of Pollution Prevention (OPP) was
cility that involve hazardous substances specifiegiiven authority to select from 10 to 15 firms and

The planning process
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integrate each firm’s many environmental permitscess-by-process basis, including NPO per unit of
and approvals into a single permit covering dozproduct; air releases; discharges to surface water,
ens, or in some cases hundreds, of traditional aiground water, and publicly owned treatment
water, hazardous waste, and other permits. The ulvorks; hazardous waste generation activities; and
timate product is a single facility document con-pollution prevention issues, such as cross-media
taining a summary of central aspects of the permtransfer from operations and viable pollution pre-
followed by separate sections, each of which exvention options developed in the pollution pre-
amines the relevant permitting concerns for eackention plan. Much of this information can be
production process. drawn directly from the completed facility plan.
Linking the process-by-process examination of Once the application is received, the OPP coor-
hazardous substance flow completed for thelinates activities of a Facility-Wide Permit Man-
pollution prevention plan to the permitting proc-agement Team. This team is to consist of
ess allows both the facility and state officials torepresentatives of all New Jersey program areas
examine issues for all media within each procesgovered by the proposed permit and a representa-
and integrate those views to create a facility-wideive of EPA Region Il who will serve as a key con-
picture of releases and prevention options. Howtact for other federal officials whose input may be
ever, the water permit program is currently fo-needed.
cused on releases at facility level, the air permit Public involvement procedures will follow the
program on releases at source level, and hazardopgactices called for by the strictest individual per-
waste at a process level for waste classificatiomit, allowing for the longest required public com-
only (136). ment period and earliest required public hearing.
The New Jersey approach also allows greatesfter this public involvement period, a final facil-
flexibility for firms that want to make operational jty-wide permit is drafted by the permit team in
changes to accommodate new product lines angbnsultation with individual program offices. A

related adjustments. Under air quality preconfinal period for internal agency review leads to
struction regulations, for example, holders of a fapermit issuance.

cility-wide permit have an easier time than
traditional permit holders having proposed . . .
changes deemed “amendments” rather than “alte[2"y implementation experience
ations.” Consequently, any proposed changes dbhe DEPE launched its pilot program by deciding
not need DEPE preapproval as long as they do n&2 seek only facilities willing to volunteer. Three
increase the permitted concentration or rate o$uch facilities were selected in early 1992 and for-
emission of any air contaminant for the producsmal agreements between the agency and the firms
tion process or entire facility, NPO generation peto work cooperatively on facility-wide permitting
unit of product, or the concentration or effluentwere signed in March. Two months later, similar
limitations of any pollutant to surface watersagreements were signed with EPA Region Il and
(274). Observers of the New Jersey process cogency headquarters. As these three facilities
tend that this flexibility is one of the main benefitsmoved through the process, additional volunteers
to participating firms, in addition to increasedwere sought. Twenty-six firms offered to partici-
ability to address major regulatory problems at gate and 15 were selected in December 1993.
facility and public image enhancement through One final facility-wide permit has been issued,
participation. However, these benefits differ con-with significant progress on at least two other per-
siderably from case to case. mits. This experience to date suggests that the fa-
The permit application requires information in cility-wide permit concept is viable.
a very different form than for a medium-specific The issued permit is a for pharmaceutical
permit. Applicants are expected to provide bothmanufacturing and research firmin Madison oper-
administrative and technical information on a pro-ated by Schering-Plough Corporation. This facil-



70| Environmental Policy Tools: A User’s Guide

ity manufactures pharmaceutical productsof criteria setforth in the legislation. These criteria
including capsules, pills, asthma inhalers, ointincluded facility size, number and types of per-
ments, creams, and their packaging, and hawmits, number of hazardous substances, permit ex-
approximately 2,000 employees. Under tradition-piration dates, existence of cross-media issues,
al permitting approaches, the facility was requirecand types of enforcement issues. The OPP also
to obtain 897 permits just for air quality alone. sought applicants with a strong track record of
Under the integrated permitting approach, theegulatory cooperation, although this was not part
entire Schering-Plough operation was broken int@f the formal criteria.
31 separate production processes, each with its The legislation calls upon the DEPE to issue
own section in the integrated permit. The OPPpermits for each of these facilities by August
sent a preliminary permit draft to the company for1995. In March of the following year, the DEPE is
its review in June 1994, and a final facility-wide required to prepare a report for the governor and
permit was issued in late 1994. Overall, the proclegislature that analyzes the facility-wide permit
ess has proven to be more time consuming thgsrogram.
anticipated but is generally perceived as both

identifying numerous areas for pollution preven-New Jersey'’s Integrated Permitting
tion advances and demonstrating the administragnd the OTA Criteria

tive workability of integrated permitting. ~  New Jersey’s integrated permitting experiment
The two other initial pilot project selections gqght to improve a facility’s use of pollution pre-
continue to move through the various stages of thgantion approaches and to increase the facility’s
process. In Birmingham, Sybron Chemicals, Inc.gpjjity to adapt quickly to new product or process
provides a somewhat different test, since it is gnnortunities. The following sections briefly re-

more moderately sized facility. Nonetheless, thg;ie\y how the program intends to further these two
facility has previously been required to obtaingyjieria.

more than 60 different permits for air, surface wa-
ter, and ground water discharges and has encoup

) : : ollution prevention
tered serious delays in some permit approvals. In

the past, for example, Sybron has had to wait afullhe New Jersey program illustrates the potential

year in order to add or change just one air permitO linkage of facility-wide pollution prevention

Moreover, it had never before systematically exPPlanning with integrated permitting. Unlike most
plored the prospects for pollution prevention on &t@t€s, in which pollution prevention planning op-
facility-wide basis, making it a good candidate for€rates largely independently of permit decisions,
the pilot program (183). The final pilot case is €W Jersey blends the two together in an effort to
Fisher Scientific, Inc., located in Fair Lawn, Maximize (_)pportun_ltl_es for pollution prevention.
which is a specialty chemical manufacturing facil-BY combining permitting with other aspects of the
ity. After some delays due to changes in compan?tates pollution prevention program, such as
leadership, Fisher completed its plan and sub€chnical assistance, the state may be offering a
mitted it to OPP in June 1994. One permit teanP@ckage thatis appealing to industry and will lead
has been assembled to work on all three case®® Significant pollution prevention gains.

with members from OPP, EPA Region II, and all _1N€ state’s early experience in combining
relevant DEPE programs pollution prevention planning with a facility-wide

The experience with these three cases was SL@ermit in a small number of cases illustrates some
P f the potential changes that can ensue. For exam-

ficiently encouraging for OPP to pursue the Uppepye this process led to the discovery by officials of
boundary of its legislative mandate by selectinghe Schering-Plough pharmaceutical plant of sig-
15 additional volunteer facilities. The planning nificant amounts of a hazardous substance, 1, 1, 1
and permitting processes are beginning with all offrichloroethane, that were being released into the
these facilities, which were selected on the basiair.
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Review of a process for cleaning equipment However, the substantial time and resources
used to manufacture asthma inhalers found that éxpended to issue an integrated permit that in-
generated fugitive emissions five times greateeorporates  individual ~ permits—sometimes
than levels allowed for the entire facility. The inte- hundreds—highlight the potential difficulty of re-
grated planning and permitting processes foun@nening and amending an existing integrated per-
;‘/?SUIZ@(Z I?mnﬁ]gti\gsiﬁcelni delivery system that hgg;e The first integrated permit New Jersey issued

' took approximately three years to develop and

'tﬁy c_ogf:e:gtraltmg at both t?ﬁ f?\lc'"ty Jlevel ancllfinalize. The state anticipates significantly shorter
WIthin individual processes, the INew Jersey a"oijevelopment periods for future integrated per-

proach generates a more coherent picture of Whﬂ’iits. Nonetheless, the potential delay could be a

IS t;aniplrlrf]g within f?mhty W?I!?hargc;;v h.at Opi. barrier to adaptability, if the state and facility wish
portunities for prevention exist. the air quall-y, modify a permit because circumstances or

ty permits t_hat were formerly required of thetechnologies have arisen that were not anticipated.
pharmaceutical facility were compressed into a

single permit that divides the entire facility into 31 [ Proposition 65 and the California
separate processes. The overall emissions reduc- , . e ”
tion goals of the pollution prevention plan require- Air Toxics “Hot Spots™ Program

ments make clear that the state is serious abofV0 information reporting programs in California
achieving major gains. In turn, the integratedi”UStrate the strengths and weaknesses of this

process creates an opportunity to make that trang1Strument with regard to our three “environmen-

formation as easy as possible for the regulateB”lI results” criteria: 1) assurance of meeting envi-

party. ronmental goals, 2) pollution prevention, and 3)
New Jersey officials noted that the experienc&nvironmental equity and justice.

has also elevated awareness of pollution preven- 1he Safe Drinking Water and Toxic Enforce-

tion opportunities among their DEPE colleaguesMent Act, otherwise known as Proposition 65,
By participating in an integrated site visit andWaS adopted in California as an initiative on the

jointly reviewing draft plans and permits, officials ballot in the November 1986 elections (270). The

from fairly narrow regulatory backgrounds get!@W's primary goal is to lower the risk to human

what may be their first opportunity to take a broad1€alth and the environment associated with expo-
er look at a facility. This allows them to examine SUre to toxic chemicals. It attempts to achieve this

the facility’s particular environmental problems goal through the increased availability of informa-

and target areas where significant gains can b#n on toxic chemical use and releases as an in-
achieved centive for industry to remove nonessential

carcinogens and reproductive toxins from its

products and processes. The law covers both con-
Adaptability to change sumer products and facility discharges. It focuses
New Jersey’s initial experiences indicate some poen estimates of risk to human health, rather than
tential for integrated permits as an adaptable altethe more common, but harder to interpret, report-
native to traditional permitting. The permits ing of emissions.
incorporate a range of allowable changes that the Another information-based program in
state agency and facility could anticipate duringCalifornia combines information reporting, risk
permit development. Facilities believe that theassessment, and public notification in a law that
process-based integrated permit will allow themalso works to identify and control public exposure
far greater flexibility to accommodate new prod-to air toxics. The Air Toxics “Hot Spots” Informa-
uct lines and other changes in a speedy enoudton and Assessment Act of 1987 established an
manner to take advantage of changes in markemissions reporting program to inventory state-
conditions. wide emissions of more than 700 toxic substances
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(272). The law further requires identification and Enforcement of Proposition 65 is carried out by
assessment of localized risks of air contaminantthe state attorney general, district attorneys, some
and provides information to the public about thecity attorneys, and private citizens. Proposition 65
impact of those emissions on human health.  requires the plaintiff to demonstrate that a regu-
lated business caused a “knowing and intentional
exposure.” Itis then the responsibility of the busi-
ness (the defendant) to prove that the extent of the
Proposition 65 exposure did not exceed the levels allowed by the

On the books, Proposition 65 is a fairly simplelaw.
law, spelled out in two basic steps. First, it re-
quires the governor of California, in consultation“Hot Spots”
with scientific experts, to compile a list of chemi- Each air pollution control district in California
cals known to the state to cause cancer or reprimplements the “Hot Spots” Act through a four-
ductive toxicity. Second, it places two restrictionsstep process. In the first stage, all permitted facili-
on these chemicals: 1) businesses should ndies were required to prepare and submit an air
knowingly and intentionally expose an individual toxics emissions inventory to the District office.
to any one of the listed chemicals without firstFacility reporting requirements were phased in
providing a clear and reasonable warning, and Z)ased on the quantities of other air pollutants they
businesses should not discharge any one of thosenitted.
same chemicals into any current or potential The second stage requires District offices to use
source of drinking water. the emissions inventory data to rank facilities in
The law recognizes that at some level the riskigh, intermediate, and low priority categories to
posed by these chemicals will e minimus. determine the need for risk assessnidmiority
Thus, no warning is required if the amount of thes based on a number of factors including the
listed chemical present in ambient environmentahmount of contaminants emitted, relative potency
exposures, exposures from consumer product usand toxicity of the contaminants, and the proximi-
and discharges into current or future sources dly of facilities to nearby communities. Once clas-
drinking water fall below a level which would sified, only high priority facilities trigger further
pose “no significant risk” for carcinogens (i.e., program requirements. Designation as a high
one excess cancer in 100,000 humans exposgdiority facility, does not necessarily mean that
over a 70-year lifetime at that level) and below anearby populations are at increased risk from air
1,000-fold safety factor of the “no observable ef-emissions. Instead, it is an indication that further
fect level” (NOEL) for reproductive toxican®s.  assessment of the facilities emissions is needed.
Currently, the list of chemicals for the purposes In the third step, all high priority facilities are
of Proposition 65 includes 542 chemicals (392required to prepare health risk assessments to
carcinogens and 150 reproductive toxicants). Omeasure the adverse health effects that may result
the listed chemicals, 274 have “no significantfrom exposure to a facility's emissions. The
risk” levels assigned and eight reproductive toxingalifornia Office of Environmental Hazard As-
have the 1,000-fold safety factor of the “no ob-sessment provides risk assessment guidelines that
servable effect” level (NOEL) assigned. assist facilities in the process. Additional notifica-

How the Programs Work

8 Note that: 1) Proposition 65 does not apply to businesses employing fewer than 10 employees; 2) the law does not apply to government
agencies; and 3) the law does not apply to drinking water utilities.

9 As defined by the Air Toxics “Hot Spots” Act, a risk assessment includes a “comprehensive analysis of hazardous substances into the
environment, the potential for human exposure, and a quantitative assessment of both individual and population-wide health risks associated
with those levels of exposure.”



Chapter 2 Pollution Control Today | 73

tion and risk reduction requirements vary with thesonable warning) unless proven otherwise. This
level of risk assigned to each facility. In the finalaspect is referred to as a shift in the “burden of
stage, facilities presenting a significant health riskproof” from the regulator to the regulated and is
are responsible for notifying exposed individualsoften credited with the fact that many mate
of the results of the health risk assessmentminimusrisk levels have been established for spe-
through direct mail or a public hearing. cific chemicals than were accomplished in 12
The law further requires public access to allyears of TSCA (157). Therefore, although Propo-
emissions data and health risk assessments ttsition 65 includes risk-based goals, assessments
are currently available through the state-managedf actual risks by government officials are not
Air Toxics Emission Data system. In addition, needed in order to protect against harm due to
each of the air pollution control districts preparelisted chemicals.
annual reports summarizing the health risk assess- Proposition 65 is likely to meet its environmen-
ment program, ranks facilities according to cancetal health goals in at least some instances. Again,
risk posed, identifies facilities posing noncancetthe law requires a warning if risks exceed what is
health risks, and describes the status of contraonsidered an unacceptable level. The potential

measures. for negative public perception of the offending

firm or consumer product may inspire changes
Proposition 65 and “Hot Spots” that reduce pollution associated with production
and the OTA Criteria or product reformulation, thereby reducing risks

. . . : from exposure. Thus, though the public cannot be

A key question about information reporting pro- , ;
: .~ assured that the law’s environmental health goal
grams is whether or not they can be as effective as. : L :
Will be metinall cases, itis likely to be reached in

more traditional approaches in achieving environ-
somecases.

mental results. Thus, in this case study, we focus -
Proposition 65, however, may be less success-

on the following OTA criteria: 1) assurance of . . .
. . , . ful at assuring the public that environmental goals
meeting environmental goals; 2) pollution pre-, i L -
have been met.” This is because there is no

vention; and 3) environmental equity and Justlce'centralized reporting of actions taken. The state

does not collect basic information, such as the
Assurance of meeting goals number of or reasons for posting or removing
The primary goal of Proposition 65, as stated invarnings or labels; nor does it monitor for viola-
the legislation, is to lower the risk associated withions to the law. Most evidence of pollution pre-
human and environmental exposure to toxiovention activities under Proposition 65 is gathered
chemicals. To accomplish this, the state defines imdirectly through letters from manufacturers to
level of “acceptable risk” for the potential of can- distributors concerning reformulations of prod-
cer or reproductive disorders for state-listed subucts or chemical substitutions, or from enforce-
stances. By requiring a warning when “acceptablenent actions (often involving reformulations of
risk” thresholds are surpassed, the law creates gmoducts), indicating that some level of toxics use
incentive to avoid the need to warn by lowering oreduction does occur. However, since businesses
eliminating the risk of exposure. are not required to provide any information about
Setting levels of “acceptable risk” assumes thatheir activities (125), the extent of risk reduction
risk can be reasonably accurately estimated—eue to the law cannot be adequately estimated.
particularly difficult and contentious activity for ~ Monitoring and enforcement are critical for as-
government agencies and regulated entities. In theuring the public that environmental goals have
case of Proposition 65, the absence of risk levelseen met. In the case of Proposition 65, violations
does not halt the implementation process. Insteadan only be identified through its overlap with
a listed chemical in any quantity is considered unether environmental laws that require some re-
acceptable at any level (requiring clear and regporting of toxic emissions (e.g., California’s Air
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Toxics “Hot Spots” program and the national Tox-act in 1992 requiring all significant risk facilities
ics Release Inventory). For consumer productgp reduce the identified risk below the level of sig-
contents not regulated by the Consumer Productificance. Within six months of designation, facil-
Safety Commission or the Food and Drug Admin4ties must submit a risk management plan that
istration must be traced to the production processeduces the associated risk within five years.
Since this information is not widely known out-

side the facility, enforcement opportunities are . .
limited. Pollution prevention

One attempt to improve enforcement of the lawC!€arly, one approach to meeting the Proposition
is the citizen suit provision, including the “bounty 65 goal of reducing risks associated with toxic
hunter” allowance that awards citizens bringingchemical exposure is to eliminate or reduce the
successful enforcement actions 25 percent of thaeed for the chemicals from the start. In analyzing
total fines collected. Violations of Proposition 65the link between policy instruments and the
carry civil penalties that allow for fines at a maxi- Promotion of pollution prevention behavior, it is
mum of $2,500 per day for each violation. Inimportant to consider two important aspects: 1)
theory, by allowing citizens to keep part of theWhether the tool in some way gives an advantage
fines assessed through enforcement actions, mot@ prevention, and 2) whether the tool encourages
help from the general public will be enlisted. ~ ©rganizational learning about prevention. The

The “Hot Spots” program is particularly second aspect attempts to encourage pollution
instructive from the perspective of “assurance ofrevention indirectly by changing a firm's culture
meeting environmental goals.” Similar to Propo-S0 that decisionmakers and employees will rou-
sition 65 in some ways, “Hot Spots” focuses ortinely incorporate pollution prevention practices.
risk associated with toxic emissions and, in case§he effectiveness of Proposition 65 for pollution
of unacceptable risk levels, provides for publicPrevention is best understood by considering the
notification. However, the law goes further by re-differentimpacts on ambient environmental expo-
quiring facilities to report toxic air emissions both sures (including facility discharges and workplace
to the state and to exposed individuals through diexposures) and consumer products.
rect mail or a public hearing. Equipped with emis- In the event that exposures surpass allowable
sions data records, the state is able to analyzésk levels, firms have the option to provide a
changes over time in order to better evaluate th&€lear and reasonable warnin¢)"or reduce or
impact of the law. And with emissions data, othergliminate the toxic chemical from the production
can check whether the law’s risk threshold is exprocess or the facility emission. Proposition 65
ceeded. As with Proposition 65, there is litleworks to encourage firms to lower the risk
assurance of knowing in advance that environassociated with the listed chemical so as to not
mental goalsvill be met. However, compared to have to comply with the warning provision.
Proposition 65, the “Hot Spots” emissions inven- However, a firm does not have to use pollution
tory provides a significant advantage in determinprevention activities to reduce or eliminate a toxic
ing if environmental goalsave beemet.” chemical. In the case of ambient environmental

Thus, the “Hot Spots” program, as a pure in-exposures, Proposition 65's ability to promote
formation program, did not provide the desiredpollution prevention is probably neutral—neither
level of assurance that the environmental goalsncouraging or discouraging pollution preven-
will be met. Concern over the lack of “teeth” in thetion. A firm may choose additional pollution con-
program resulted in statutory amendments to th&ol, rather than source reduction, and still avoid a

10 This does not apply to toxic discharges to water which are strictly prohibited at levels greater than the “no significant risk” or 1/1000
NOEL.
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warning. Changes made to the listed chemicals Arriving at a clear picture of pollution preven-
through pollution prevention is the hope, but nottion under Proposition 65 is complicated due to:
necessarily the reality. 1) the lack of baseline information about toxic
Proposition 65 may indirectly promote pollu- chemical use; 2) the absence of mandatory report-
tion prevention through the educational role iting of compliance activities; and 3) the overlap
plays, but this too is unclear. One impact on thavith other environmental laws that also affect pol-
regulated community has been an increase in enviating behavior. Ultimately, while both direct and
ronmental auditing efforts in order to determineindirect incentives for pollution prevention exist
compliance with the law. A survey conducted byin theory, the actual level of prevention is un-
the California Environmental Protection Agency known.
in 1992 shows that 31 of the 55 respondents did
perform audits targeted for Proposition 65 liste . . _
chemicals (27). Businesses are concerned Wi(tjﬁnwronmental equity and justice
identifying where in their production processesAlthough Proposition 65 was enacted in 1986 pri-
listed chemicals are used and in doing so magnarily as aresult of general concerns about public
make decisions to incorporate po”ution preven.aCCGSS to information about toxic chemicals in the
tion practices in order to lower the risks from ex-€nvironment, it has some unique qualities that
posures. Proposition 65 does provide incentive§ake it interesting from the perspective of envi-
for increased awareness of toxic chemical use, b&ifnmental equity and justice. One important fea-
how much this actually translates into pollutionture of any information reporting program is the
prevention activities is unknown. natureof the available information. Depending on
However, Proposition 65 does provide a directhe purpose, information may exist in many differ-
incentive for using pollution prevention to reduce€nt forms, including raw data about polluting acti-
risks associated with toxic chemical exposurevities such as that found in the Toxics Release
from consumer products. The primary method tdnventory. Through its warning provision, Propo-
reduce these risks is to eliminate listed chemicalsition 65 brings a different type of information to
from consumer products whenever possiblethe public.
Otherwise, the manufacturer must place awarning Rather than focus on quantities of pollutants,
on the product label if risks associated with its us€roposition 65 makes available information about
surpass those allowed by the law. Presumablyhe risk associated with products and activities of
some consumers will be discouraged from buyingegulated entities. The warning sign or label stat-
a product carrying a warning label if alternativesing the presence of toxic chemicals known to the
are available. Once listed chemicals are removestate to cause cancer or reproductive disorders
from the product formulation, reducing the risk toneeds little further interpretation. The hard part of
legal levels, the manufacturer may remove theéletermining whether exposures to the product or
warning label. emission are hazardous to human health or the en-
A related aspect concerning pollution preven~vironment has been previously determined by
tion under Proposition 65 is the use of enforceanother party—those responsible for the expo-
ment actions to force changes in pollutingsure.
behavior. Though enforcement actions have been Itis, of course, helpful to interested individuals
relatively few to date, many settlements negoto have immediate access to information about a
tiated thus far have required pollution preventiorpotential problem associated with the presence of
efforts by the violator. Some settlements have rea toxic chemical. However, even with this new
quired reformulation of consumer products, forlevel of risk-based information, individuals typi-
example, one that led to reformulation of liquid cally have little ability to make sense of the risks
correction fluids (28). associated with multiple or synergistic impacts of
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toxic chemical exposure. In addition, there is ndnformation reporting about environmental risks
way to determine whether the level of risk is onlymay be inadequate for addressing risk concerns in
slightly above the warning threshold, or verysome communities.
much above it. This limitation, while not unique  Proposition 65 shifts the burden of proof of risk
to Proposition 65, diminishes the value of the in-due to toxic exposures from the regulators and the
formation for certain communities that may bepublic back to the businesses. To avoid having to
more heavily affected by ambient environmentapost warnings, businesses must re-examine their
exposures to toxics. processes or products for risks associated with the
Although the risk-based warning provision yse of toxic substances. Businesses must also
does not provide a complete picture of the hazardgyantify the risks associated with listed chemicals
from toxic exposures, the information is immedi- gg show that they fall below tde minimusevel
ately accessible, thus removing at least some Qf warn instead. Proving that an exposure or emis-
the hurdles facing people who would like to be-gjon poses a significant risk is not the responsibil-
come more involved. In theory, increased Nty of the citizen. In addition, the bounty hunter
formation about risks from nearby facilities or ., ision supports citizens’ efforts to protect their
from consumer pro_ducts _mlght motivate action on ., oy nities by making available compensation
the part of some—including regulators—to WOIrkfor pursuing enforcement actions when violations

for (_:r_]ange, such_as pursting new Ieglslatloq %re suspected. Such compensation may be particu-
additional regulations (e.g., toxics use reductloriarly important in low-income communities.
e

laws and special air toxics programs) (70). In th
marketplace, the additional information about

toxic chemicals may change consumer purchasek] Massachusetts Office of Technical
favoring products without warning labels over Assistance (MassOTA)

those that carry the state-required waming. Thghe Massachusetts Office of Technical Assistance
advantage of increased awareness of the presenggassOTA) is one of the nation’s largest technical
of toxics provides an added opportunity for all5gsistance programs for promoting pollution pre-
communities to work toward greater protectiongntion although there are other well-known pro-
from environmental and human health risks. grams—in North Carolina and Minnesota—that

While Proposition 65 does provide a mecha—have been operating longer. MassOTA was

nism f_or Increasing public awareness of r_'Sk’ reated in 1989 by the state’s Toxics Use Reduc-
does little to insure that all communities will re-

ve th me level of protection from toxi tion Act (TURA), one of the foremost pollution
celve he same leve’ of protection 1ro OXICprevention statutes in the country (172). TURA
chemical exposures. The built-in incentives to re; . .
) . has the following goals:
duce potential toxic exposures rather than manage _ _ _
negative public opinion due to warnings may*® f0 reduce statewide generation of toxic wastes
prove beneficial, but without data on actual reduc- by 50 percent by 1997;
tions assessing the gains made in specific commu- to establish toxics use reduction as the preferred
nities will be difficult. In addition, it is unclear ~ means for achieving compliance with any fed-
whether the additional information gained eral or state law or regulatid#;
through Proposition 65 is enough to engage effec* to enhance and strengthen the enforcement of
tive public participation, especially in the absence existing environmental laws and regulations;

of institutional support for citizen lawsuits. Thus, and

11Toxics use reduction is defined in the Act as “in-plant changes in production processes or raw materials that reduce, avoid, or eliminate the
use of toxic or hazardous substances or generation of hazardous byproducts per unit of product . . . without shifting risks to the health of work-
ers, consumers, or the environment.”
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= to “sustain, safeguard and promote” the comiVhat MassOTA Does

petitive advantage of Massachusetts businesg)nder TURA, MassOTA is responsible for pro-
while advancing innovation. viding technical assistance to toxics users in the
The Act established a Council on Toxics Usestate. It offers confidential onsite assessments,
Reduction and an external Advisory Board onconferences and workshops, financial analyses,
Toxics Use Reduction in the state’s Executive Ofand written information on toxics use reduction
fice of Environmental Affairs (EOEA) to advise techniques and technologies. Funded out of fees
and coordinate the toxics use reduction activitie$rom facilities subject to TURA, MassOTA now
of three agencies created: has over 30 staff members and an annual budget of
= the Bureau of Waste Prevention (BWP), withinover $4.1 million (139). The average size nation-
the Department of Environmental Protectionally for technical assistance programs engaged in
(DEP) to monitor and enforce compliance;  pollution prevention efforts is about four or five
= the Toxics Use Reduction Institute (TURI), lo- staff members (197).
cated at the University of Massachusetts-Low- TURA requires MassOTA to assiall toxics
ell to support industry efforts through researchusers in Massachusetts, including small quantity
and development of alternatives and to educatesers not subject to TURA reporting and planning
and train students, especially Toxics Use Rerequirements. Thus, MassOTAs client base in-
duction Planners who certify facility plans; and cludes all types and sizes of manufacturing firms,
= the Office of Technical Assistance (MassOTA),as well as nonbusiness organizations and others
incorporating the former Office of Safe Wastesuch as schools, government agencies, hospitals,
Management in DEP and its technical assistand residents.
ance functions. TURA does require MassOTA to give priority

The Massachusetts TURA is considered to b& some types of users, especially those referred
the most comprehensive and stringent compare@y DEP for compliance problems. However,
to those in similar states (185). It requires qualify-TURA prohibits MassOTA from disclosing to the
ing facilities or “large-quantity users?to report ~ DEP firm information it obtains while providing
annually on toxics use, both total amounts and (chnical assistance, in part to encourage trust be-
“pyproduct reduction index” based on changes itween MassOTA and firms needing assistance.
use per unit of production. Users also must pre- MassOTA was also required to set up an out-
pare two- and five-year facility-wide reduction reach program to increase compliance with
plans, submit summaries of these plans to DEF,URA. The agency, with TURI and DEP, spon-
and update the plans every two years. sored a series of workshops on technical assist-

After reviewing the data submitted, DEP mustance, including three for selected industry sectors,
provide the legislature with an estimate of whethbetween 1990 and 1994, reaching 133 facilities
er the state will meet the reduction targets. If nector 21 percent of TURA filers). Overall, Mass-
essary to meet the targets, DEP has the authority €@TA estimates that it has reached about half of the
set performance standards by user segment§30 facilities required to report under TURA.
These plans can also be used by the Council to se-MassOTA has also made onsite visits to about
lect “priority user segments” for special attention,400 companies out of the 10,020 hazardous waste
including referral to MassOTA for technical as- generators operating in Massachusetts. Five
sistance. teams of three engineers respond to requests for

12| arge quantity users exceed the facility threshold (25,000 Ibs/yr) for use, manufacture, or processing of a toxic substance. Toxic sub-
stances are those defined by CERCLA.
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technical and compliance assistance. Based on aics. Twenty-seven (87 percent) of the 31 firms
site visit by one or two team members to assess a using MassOTA services reduced toxics use,

firm's manufacturing processes and identify
existing or potential environmental problems,
MassOTA staff prepare a report suggesting oppor-
tunities for reducing toxics use and additional
solutions, including estimates of costs. This type
of service, requiring about nine weeks to com-
plete, is normally provided on a “first come, first =
served” basis, although the agency can give priori-
ties to others if necessary. For example, firms that
are TURA filers or DEP referrals may get prefer-
ence.

MassOTA has not completed a systematic evals
uation of its services. However, the agency did
fund an independent evaluation of the Central
Massachusetts Pollution Prevention Project

(1989 to 1992), a technical assistance program fo-

cused on metal-intensive industries and jointly
funded by EPAs Office of Pollution Prevention,
MassOTA, and DEP. The objectives of the project
were to:

1. expand the existing technical assistance pro-

gram;

2. coordinate activities with DEP and local sew-
age treatment plants;

3. develop a financial feasibility model to enable

while only 26 (or 33 percent) of the remaining
79 firms that did not receive technical assist-
ance services reported doing so. This outcome
may reflect the fact that firms contacting and
using these services are somewhat predisposed
to making changes.

The amount of reductions was significant and
affected all mediaTwenty firms in the project
with sufficient data to evaluate had overall re-
ductions of about 75 percent of all TURA listed
substances.

Cost savings to the firms were also significant
and considerably more than the state’s costs of
operating the projectAlthough MassOTA
could document data from only seven firms,
their average cost savings from toxics use re-
duction was about $35,000 per company per
yearl3 Savings from these seven firms
alone—$250,000 per year—were greater than
the cost of the Central Mass Project of
$174,000 per year. Additional savings from the
other 13 firms in the project that documented
toxics use reduction would likely increase this
benefit/cost ratio considerably.

company managers to determine the cost-effeqyassOTA and the OTA Criteria

4 tl\lgzrr]zsi?\% fﬁ‘ﬂi?g:?;gée\ée2?3{;;2“3\,?;; acLth]r?erOf the seven criteria used in this OTA study on
- S 0 olicy instruments, two are highlighted in this

technical assistance programs in New Englancgase study on technical assistance: 1) adaptability
MassOTA contracted for an evaluation at thegng 2) technology innovation. One other, pollu-
end of the project that compared the performancgon prevention, is relevant because MassOTA
of the project’s target group of 62 firms to the conyas established to provide assistance with toxics
trol group of 48 firms not included in the project. yse reduction, a prevention strategy. But the real-
The evaluation reported three majOI’ ConCIUSionS'{y is that, while TURA issues are given priority1
= Firms who got technical assistance servicesMassOTA services are not exclusively devoted to
were more likely to reduce use of toxio§the  them14
110 firms included in the evaluation, about half  An unknown percentage of time spent by Mass-
(51 percent) reported reducing their use of toxOTA staff providing crisis assistance, helping a

13while firms rely on estimated cost-savings information to approve a project, they apparently do not always document their actual savings
record after implementation is completed.

14 This is true of many pollution prevention technical assistance programs. U.S. Congress, General AccountiRglDfiaePreven-
tion: EPA Should Reexamine the Objectives and Sustainability of State ProGra®&EMD-94-8 (Washington, DC: January 1994).
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regulated entity solve a particular enforcement oand regulations at all levels of government affect
compliance problem. The outcome may or mayhe production choices of industry (139).”

not be toxics use reduction. Often, this assistance Though changing environmental regulations
is considered a way to “get a foot in the door” tocan be problems for regulated entities, they are op-
start the development of a relationship with a firm portunities for MassOTA. The Oregon Depart-
The hope is that at a later date the firm will becomenent of Environmental Quality concluded that by
more receptive to pollution prevention. There istargeting “windows of opportunity” within the
anecdotal evidence to suggest that this conversiaegulatory system—that is, when firms are re-
does happen, but how frequently or quickly is unquired to make changes—firms may be more open

known. to new ideas, especially when economic savings
can be projected (1413uch an opportunity was
Adaptability exploited by MassOTA recently by sending a let-

One reason for choosing instruments with less dier to all facilities on DEP’s air regulatory data-
rect control is that they can be relatively easily?@se informing them that hexane was about to be
adapted to incorporate new information and apadded to t_he TRI list and offering technical assist-
proaches for solving environmental problemsanCce SErvices. _ _
MassOTA, as a service unit rather than a regulato- MassOTAS efforts to make its services more
ry agency, can be oriented toward understandinﬁﬁe?t"’e for _cller_lts can be seen in its revisions in
the changing needs of its clients and learning fromt@ffing and its site-visit consultation process fol-
its interactions with a range of facility personnellowing early experiences through the Central
across the state. Another key reason for using thf4ass Project. For example, MassOTA ended its

instrument is that those firms needing assistanc@XPeriments using student interns and volunteer

can seek it, while those able to solve problems inconsultants in favor of using permanent, profes-
dependently are free to do so. sional staff. It also abandoned the use of lengthy,

Like most technical assistance programswritte” site-visit reports in favor of short, three-

MassOTA is a service organization that usuallyP29€ written follow-up reports outlining specific

works with its clients or firms on a one-on-one ba_solutions. Other changes included the addition of

sis. Even without formal feedback and evaluation@ financial analysis process for client firms and a
this continual contact gives MassOTA staff gSoftware system for tracking internal progress.
sense of the changing needs of its clients. And,
while MassOTA's broad responsibilities are statu-Technology innovation and diffusion
tory, it has the authority to change its methods ofrhe primary purpose of MassOTA is to diffuse
service delivery and improve the quality of in- known technologies among industries in the state
formation it provides on a continuing basis. and to help firms make needed innovations to ex-
The lack of regulatory power and the prohibi-isting technologies to fit their particular needs. By
tion on disclosing firm information to DEP could focusing its efforts on small firms with less capa-
help MassOTA gain the trust of the business combility to innovate or adopt technologies on their
munity. The implied threat of future performanceown, MassOTA is following the recommenda-
standards under TURA, should targets not be metions of many experts regarding the most effective
may also encourage some firms to use the seuse of technical assistance programs. In addition,
vices. by creating direct links among experts in various
MassOTA explains the dynamics of technicalindustries and in government or research institu-
assistance in the following way: “Pollution pre-tions through onsite visits, seminars, and work-
vention is a rapidly changing field and shops, MassOTA has attempted to keep both
[Mass]OTA must adjust its services as newformal and tacit knowledge at state-of-the-art lev-
technology evolves, the business climate changes|s.
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Staff members keep up to date on new tech- The technological expertise of MassOTA is
niques and technologies and, as experts in particembodied in its staff, who come primarily from in-
lar sectors, serve as “in-house” consultants to ongustry and are knowledgeable about manufactur-
another. The organization offers periodicing processes. Diffusion occurs from staff to
“technology transfer days” during which techni- Massachusetts’ industry through its on-site and
cal staff more formally exchange technical in-other work directly with clients, written products
formation among themselves. During thesesych as case study fact sheets, and workshops. The
sessions vendors often present their products, oétaff are organized in teams on the basis of geogra-
fering staff an opportunity to learn, critique, andppy rather than by industry sector.
evaluate. _ o The Toxics Use Reduction Institute (TURI) at

At the same time that they are delivering seryhe University of Massachusetts-Lowell is re-
vices, MassOTA staff often learn from the firm assponsible for supporting MassOTA efforts
yvell,collecting and eventually diffusing technical through technology research and development

R&D). This institutional an hi ra-
diffusion can be somewhat constrained by confi? &D). This institutional and geographic separa

dentiality rules. The information in onsite reportstion of R&D capacity from outreach capacity
written by MassOTA is available only to the firm stands in contrast to the model experts agree is

. : . most effective—physically linking the R&D and
involved. However, general ideas resulting fromoutreach staff to improve interaction and problem
its work with a firm can be transferred to others. P P

olving. The directors of TURI and MassOTA

Case studies, based on onsite work and Writtenj de staff dinati d inf i
cooperation with the subject firm, are publishe ave made stall coordination and information
haring a priority in order to overcome this poten-

by MassOTA and disseminated as a way to pro§_ ) )
mote reduction of toxics use. tial barrier to effectiveness.

Most of MassOTAs work involves diffusion of ~ Although not all states fund the R&D function,
known technology among Massachusetts’ indus$ome that do have linked it more closely to the
try. Since the state’s industry base is generally mdechnical assistance service unit. For instance, the
ture, MassOTA's director classifies its needs adllinois Hazardous Waste Research and Informa-
“adaptations of existing technology,” labeling tion Center (a division of the Department of Ener-
these innovative in the sense that they often redy and Natural Resources) offers onsite pollution
quire incremental changes in the technology to fiprevention technical assistance and has an R&D
a use not previously identified. MassOTA doesbudget (about $800,000 of an annual $2 million
not seek a major role as a stimulator of newbudget). Some other states have small grant pro-
technology development by either regulated entigrams for technology development.
ties or the environment industry.



