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that can be done by complex technologies,
such as nuclear plants; and we have to
make sure that potentially dangerous prod-
ucts can be used safely before they go on
the market.

They do not mean, however, that we
should turn our backs on technological
innovation. in fact, the importance of inno-
vation is going to increase, not diminish,
in the difficuit years ahead.

What we need to do is not abandon our
commitment to innovation, but rather to
alter the character of the technology that it
produces. We are going to need break-
throughs that will not only assure the con-
tinued vitality of the American economy,
but also address such other pressing con-
cerns as cleaning up the environment,
improving the quality of health care,
upgrading mass transportation, and hasten-
ing the transition to reliance on solar and
other renewable forms of energy.

EPA has an obvious interest in promoting
innovative approaches to solving environ-
mental probiems, and it has several tools
to help it do so.

Both the Clean Air and Clean Water
Acts, for example, authorize the Agency to
“extend compliance deadlines for com-
panies that can show they are working on
promising new pollution-contro! technol-
ogies. The Water Act also says that inno-
vative wastewater treatment projects can
get a higher level of Federal funding than
standard treatment technologies.

Another of the Agency’s legislative
mandates, the Resource Conservation and
Recovery Act, allows us to fund projects
aimed at finding better ways to recover
the material or energy value in solid waste.

One of the more unusual projects that
we are supporting—in this case, in cooper-
ation with the State of California—is one
that will allow conversion of agricultural
wastes into energy products.

A waste-processing plant is being built
on two trailers, so it can be hauled where-
ever 3 harvest is going on.

The waste products left over after the
harvesting of crops like rice and cotton, or
of trees, will be fed into the unit, where
they will be subjected to the high-tempera-
ture, pyrolysis process. This will convert
them into three different energy products—
a substance like charcoal, which can be
burned with either coal or oil; a heavy-duty
oil; and a low-BTU gas, which will be used
to provide energy for the mobile unit itself.

Aside from the various statutory provi-
sions that encourage innovative environ-
mental measures, there are also steps the
Agency has taken on its own.

A prime example is the decision on
sulfur emissions for new coal-fired electric
plants.

That decision, which | issued last spring,
reflects the recognition that there is a prom-
ising new technology for controlling emis-
sions from plants that burn low-sulfur coal.
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in order to promote the rapid develop-
ment of the technology—-called dry scrub-
bing—the regulation was written so as to
include an emission limitation that would
allow the use of this technology at such
plants.

Even while the Agency is promoting
innovation in pollution abatement, how-
ever, claims have been made that EPA
regulations are stifling industrial innova-
tion in general, and thus curbing the
Nation’'s economic productivity.

These claims have never been docu-
mented, and there is considerable evidence
that they are off the mark.

Oneindication is the fact that only a
smali fraction of the money spent on indus-
trial research and development is going
into poliution-control R&D. In 1977—the
most recent year for which figures are
available—just 3 percent of the $30 billion
spent on industrial R&D went into develop-
ing poliution-control technologies.

Another is provided by the cases where
companies have found that poliution-con-
trol measures have resulted in little net
cost, or have actually saved them money.

No one knows how many companies
have had such an experience. One indirect
indication, however, is the value of the
energy and materials recovered as a result
of pollution control measures.

Based on a survey of industry, the
Census Bureau estimated this at more than
$950 million for 1977. Although no more
recent estimates are available, continua-
tion of past trends would put the current
figure at well over $1 billion.

Despite the evidence that environmental
regulations don’t significantly impede in-
dustrial innovation—and often in fact pro-
mote it, by encouraging companies to re-
think their production processes—EPA is
conscious of the need to minimize the
potential for such interference.

Many of EPA’s present regulatory re-
form efforts will help to prevent any cur-
tailing of the sector’s ability to innovate.
Our wholesale cutbacks in reporting re-
quirements, our plans to minimize the red
tape involved in obtaining permits for new
plants, and our systematic review of the
need for each of our existing regulations
are examples of reform measures that will
ease the regulatory demands on industry,
and potentially leave more room for
innovation.

While taking concrete steps to encour-
age innovation, EPA is also attempting to
stimuiate new thinking about the nature of
technological innovation.

Too often, technological advance is
associated with massive undertakings like
the Apollo moonshot, or with highly sophis-

ticated industrial ventures requiring so
much money and highly trained manpower
that only the largest corporations can
attempt them.

Large-scale government or private-
sector projects will always be important
contributors to technological progress. But
there is also a need for technological inno-
vation on a much smaller scale—innova-
tion that may be less sophisticated than
what is being done in corporate labora-
tories, but that may also be more relevant
to the needs and concerns of most Ameri-
cans.

Two wastewater-treatment projects—
underway in two communities that are
widely separated geographically but share
a common concern—illustrate my point.

The community of Wilton, Maine, sever-
al years ago decided it wanted to keep the
energy costs involved in operating its pro-
posed wastewater treatment plant to a
minimum. So the town built the facility
partially underground, and equipped it
with solar panels. The plant gets most of
the heat needed for the treatment process,
as well as for heating the plant itself, from
the Sun’s rays and from the methane gas
produced during the treatment of the
wastewater-—and thus substantially cuts
its reltance on traditional sources of
energy.”

The small resort community of Houghton
Lake, in north-central Michigan, had a dif-
ferent kind of concern from Wilton's.

The Michigan town has a secondary
wastewater-treatment plant. Its problem
was that the treated water it was discharg-
ing contained levels of nutrients, espe-
cially phosphorus, that threatened to spur
algae growth in the lake, and destroy its
value as a prime spot for fishing and other
water sports.

The community was reluctant to adopt
the expensive course of putting in an ad-
vanced treatment system. So instead, it
turned to the concept of using a nearby
peat-marsh to ““treat’’ its discharges.

Marshland of that kind has been shown
to be very effective at drawing nutrients
out of the water that flows through it. The
upshot is that Houghton Lake has been able
to get the necessary level of treatment by
routing its discharges through the bog—
and in the process, has saved itself an
estimated $1 million in capital and other
costs.

As the experience of Wilton and Hough-
ton Lake shows, innovation need not be a
distant or arcane process. It can draw on
resources as readily available as marsh-
land, or sunlight. And equally important,
it can solve the mundane problems of a
town, or a county or a State—and at the
same time, help provide answers to dilem-
mas that are global in scope, such as the
energy crisis. 0

*See EPA Journal, Vol. 3, #9, "Sclar Power For Waste
Treatment.”
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It will peak out in production,
probably about the same time
that oil peaks out. That will be
the mid-1990's, and it will be
down hill from that time on.

The real pressure in the
energy area | think should be
on conservation which is by
far the single best source of
energy. Every time we stop
wasting a unit of energy, we
have it available to use else-
where.

The second best approach,
and the only one that has merit
over the long run, is the devel-
opment of renewable sources of
energy, and by that | mean pri-
marily solar energy with all
of its ramifications, like wind
energy and biomass. With the
right resolve to develop renew-
able sources of energy and with
thé& increasing costs of other
kinds of energy, | think we can
by early next century have at
least 25 percent of the total
energy from renewable sources.

With an all-out effort on
conservation, we should be
able to get by the year 2000
with much less than 90 quads
of energy per year. That is an
appreciably lower target than
most people are willing to ac-
cept, but almost monthly we
find official estimates of the
demand for energy by the year
2000 being lower as we dem-
onstrate that we can get by
with less energy, and do so
without impacting on the econ-
omy. The United States now
uses about 78 quads of energy
a year. (A quad is one quad-
rillion British thermal units
of energy, and is equivalent to
using about half a million bar-
rels of patroleum per day for
one year.)

So, to sum up, | would give
top priority after conservation
to developing renewable
sources of energy. Recognizing
that oil and nuclear will both
peak out in production by the
1990’s, we will need to have
some additional sources of
energy, and the only one that |
can see available is coal.

Some time early in the next
century | think we could de-
velop sufficient renewable
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so, as | said earlier, insisting

at the same time on very tough
environmental controls. If we do
s0, use of this fuel will havea
limited adverse impact on the
environment.

One of the major probiems
of burning coal or oi! or natural
gas, is the increase in the at-
mosphere of carbon dioxide
which over the long run can
have a major impact on the
environment as a result of heat-
ing up the Earth and melting
some of the ice caps and raising
water levels along our conti-
nents. How serious that will be
is very uncertain.

| do not want to comment on
my Three-Mile Island experi-
ence because we are in the mid-
dle of that study, and | think it
would be inappropriate for me
to pass judgment on that until
we have had the opportunity to
digest the information coming
in to us.

I can say this much about
the Three-Mile Island study. |
do not think that it would be
very difficult for the commis-
sion to agree on what happened
at Three-Mile Island, but it will
be very difficult to agree on
what might have happened.

There wouldn’t be any
basis for a presidential com-
mission or the many other
groups studying Three-Mile
Isiand including groups from
overseas, if all they were con-
cerned about is what did hap-
pen. It is what might have hap-
pened that frightens people
very much. How one can mini-
mize such threats is the big
challenge, and | want to mini-
mize my comments on that until
after October 25th when the
Three-Mile Island commission
makes itsreport to the President.

Environmental clean-up is
always profitable. There have
been many examples of com-
panies forced by pressure of
laws or pressure from the com-
munity to stop polluting. Once
they set up processes to re-
cover the pollutant and found
that that pollutant could be
marketed, they ended up mak-
ing more money as a result of
the clean-up than they were
making before.

When you weigh all of the
costs, short term and long term,
not only to the company in-
volved, but to the community,

I think the cleaning-up process
almost invariably comes out
with a net benefit.

Yes, itis possible. In fact, it is
very important that we work
harder at that. | think by getting
together ahead of time, listen-
ing to each other, learning from
each other, that we can find
routes into the future which
will solve the problems and
minimize the confrontation be-
tween industry and environ-
mental groups.

The Coastal Zone Act in Del-
aware was a good example of
how community action can
completely change the plans
of a huge industry, plans which
were destined to destroy a very
valuable natural area, and yet
not interfere with the fulfill-
ment of the objectives of
industry.

| had a great concern about
having adequate refineries in
the east. And the oil companies
planned to move to virgin terri-
tory to build new refineries. But
in the case of the Delaware
coastal area where they had
planned to put up a whole series
of refineries, they were blocked
by the Delaware Coastal Zone
Act from doing it in that spot.
However, they have proceeded

W dr vy areas.

In fact, the coastal zone law
in Delaware, contrary to what
oil companies and some big
business located in Delaware
have said, attracted business to
Delaware. The management and
employees of companies are
obviously much interested in
the quality of their living en-
vironment.

To have a piace in their front
vard where they can go hunting
and fishing and boating and
swimming or just lie out in
the sun is a great asset and
since there are so many busi-
nesses which have a higher
level of employment per million
dollars investment than oil re-
fineries or highly automated
chemical plants, the actual job
level in Delaware, | think, was
improved as a result of the
Coastal Zone Act rather than
hurt.

We have a great tourist busi-
ness in Delaware. Many jobs are
provided in lower Delaware as a
result of the relatively unspoiled
open spaces that we have there.
If industry had built the series of
refineries and had put in a deep
water port and so on in Dela-
ware Bay, as had been planned,
it would have been completely
incompatible with the use of
that area for recreation and
would have cost Delaware
more jobs than would have been
brought in through those low-
level employment industries.

This battle between indus-
try and environmental groups
is a result primarily of industry
being focused on making a buck
today and environmentalists
focusing on the quality of life
in future generations. Somehow
we need to get decision-makars
thinking about the long term, as
well as the larger geographic
area.

To say it a little differently,
we need to get decision-makars
to think holistically, to think
comprehensively. This is not
only true in industry, this is true
in government.

Our government is plagued
with the myopia of the elected
official who, with rare excep-



tions, is primarily concerned
with getting re-elected. Thus,
he has a short term focus. He
can’'t even see the big problems
which must be looked at over a
longer term.

Elected officials, with rare
exception, are not leaders,
They are followers. They try to
find out in what direction their
constituents want to go and
then try to get out in front of
that parade.

So the way to make things
happen in the United States is
to inform the people, work to-
gether to mobilize and focus
the convictions of the people
and heip them get their message
to the elacted officials. The
elected officials pay much more
attention to a constituent than
they do to an expert in Wash-
ington.

So here at the National Audu-
bon Society where we have
400,000 members around the
country, 80 percent of whom
are very active in the neighbor-
hoods, we have a very effective
grass roots force.

We are out to provide our
members with as much solid,
even-handed authoritative in-
formation as we can about the
critical issues of the day and
then work with them at the ap-
propriate juncture to bring their
grass-roots force to bear on the
decision-makers in State Legis-
latures and in the Congress.
This approach includes working
with people from the business
community, from various levels
of government, and other pub-
lic interest groups to arrive at
solutions to our problems that
take into consideration the in-
terests of our pluralistic
society.

| think there is a major role for
the use of appropriate technol-
ogy in solving the energy prob-
lem. In regard to conservation

ot energy, every one of us can
play an important role in stop-
ping wasting energy, by how we
establish the temperature con-
trols in our own home, how we
decide to insulate our home,
how we decide to provide for
our transportation, whether or
not we insist upon getting a
car that gets 40 miles per gal-
lon rather than driving some
gas guzzler,

In fact, most of the important
decisions in conserving energy
are made at the local leve!,
primarily in our own homes, in
our own work places. But when
it comes to the supply side of
the energy squstion, it is also
important that we concern
ourselves with decentralized
approaches.

The sun is today the major
source of energy, and yet we
use only a very small portion
of that which comes in to the
Earth. The opportunity for using
larger quantities is great. But
those opportunities primarily
involve using it on the site, col-
lecting it on the site.

The sun provides us free
energy transported right to the
point of use, our own work
site. One of the problems has
been that we have moved over
the decades in the opposite
direction towards highly cen-
tralized power plants, biliion
dollar plants, very expensive,
extensive transmission sys-
tems.

So people in that business,
the utility people, the manufac-
turers of the large power plant
equipment, the bankers—all
think in terms of big centralized
facilities. When they are asked
about solar energy, they say,
well, one of the big problems
with solar energy is it's so dif-
fuse and you have to collect it
and bring it together in some
centralized place, and that's
very, very difficult.

That's obviously the wrong
kind of reasoning. One of the
big pluses of solar energy is
that it is delivered free to the
point of use.

yve can aesign our nomes
and work places so that we use
the energy from the sun more
effectively.

We have, in the past, used
windmills, small hydro-pow-
ered plants, lots of them all
over the country, back when
we were a poor Nation. When
we found oil and pumped it out
of the ground and sold it for
almost nothing, we got away
from the windmills and the
small hydropower plants and
wood fires, and went to these
highly centralized facilities, be-

cause the cost of oil was so fow.

But now the day of reckon-
ing is arriving, when we are
rapidly depleting that cheap,
convenient source of energy—
oil. And some paople say we
can’t use windmills and the
small hydropower plants or
wood fuel because they're too
expensive. But how can they
be too expensive in an affluent
society, when they were such
central elements of our way of
life when we were a poor
Nation?

Everything is relative. Rela-
tive to cheap oil, windmills
weren't very attractive, but rela-
tive to very expensive oil, or
nonexistent oil, windmills will
be very attractive.

If you define appropriate
technology as | do, which
means the application of that
kind of technology which is
most appropriate to the task at
hand, then | think we would be
better off economically and
environmentally.

But if you define appropriate
technology as the most simple
and most small-scale type of
activity, in some cases, it may
not be as desirable as an alter-
nate kind of technology. So |
believe we need to free up our
thinking from the inhibitions
that come from maintaining the
status quo, and search for that
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give us, over the long term,
both the better economic and
environmental qualities.

And that doesn’t mean that
in all cases it would make sense
to move from the highly central-
ized, highly capital-intensive,
to the small-scale operation.
You need to put the alternatives
on the right scales, and weigh
them from the interests of the
final consumer.

Many times these things get
completely out of the control
of John Q. Citizen. | think the
movement toward the highly
centralized power plants is a
good example. Today, for ex-
ample, bankers, utility execu-
tives, nuclear scientists, and
government officials—appoint
ed and elected—put a lot of
effort into establishing billion-
dollar nuclear plants, which
need to be around for decades
in order to get a decent return
on investment, it's not likely
that they're going to be able to
think very clearly about an
alternate kind of energy which
calls for putting hundreds of
thousands of gadgets on indi-
vidual rooftops, as a competitor
for those billion-dollar plants.

To illustrate that, today
when a public utifity decides
that it needs additional capac-
ity for electricity, it will vote to
add a new power plant—a coal-
fired plant or a nuclear plant—
costing a billion dollars, and it
will go to a bank or two and
borrow that money, because by
law, it is guaranteed a fair re-
turn on its investment.

And the new plants cost
much more than the old plants
it has on line. So the incre-
mental cost of that electricity
is high, but you and 1, who have
been paying for our electricity
monthly, find that the utility ups
our rates as a result of the new,
more expensive plant it puts
on line.

But that higher rate is aver-
aged over all of the electricity
you're getting, not only from the
new plant, but from the older

plants. And so the actual in-
crease is pretty small. if another
power company, a new one.
Contn  on . - )}
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ernaps it wiil sound tamitiar: a pro-
ductive river poisoned by steady dis-

charges of a toxic pesticide from a

chemical manufacturing plant.

The Kepone catastrophe in Virginia’s
James River several years ago . . . right?
Wrong. It is the more recent DDT contami-
nation of Alabama’s Tennessee River near
the small, largely black town of Triana.

But if your guess was the Kepone
calamity, the error is easily forgiven. As
already indicated, the nature of these two
incidents is similar. So, unfortunately, are
some of the consequences. Like fishermen
on the James, most of Triana’s roughly 65
commercial fishermen have been put out
of work because of the pesticide contami-
nation. And like Kepone production work-
ers, many of Triana’s roughly 1,000 resi-
dents are plagued with uncertainties about
the long-term health effects of a persistent
insecticide.

Like other chemical catastrophes such
as the birth defects from New York's Love
Canal dump, Alabama’s DDT woes again
dramatize the unpredictable nature of the
chemical trade—operations long since for-
gotten can rise again with a vengeance to
threaten people and the environment.

EPA banned almost all uses of DDT in
1972 because of its persistence, its ill
effects on wildlife, and possible health
hazards to people. It has remained off the
market since that time for all but a few
special uses to protect health, such as
controlling rabid bats.

The discovery of DDT in the Tennessee
River near Triana began with an Army
environmental agency’s survey in 1877 of
the Redstone Arsenal between Triana and
Huntsville, Ala. Military scientists found
high levels of the banned insecticide
in a discharge ditch at the Arsenal, in the
sediment of two streams that feed the
Tennessee, in the Tennessee itself, and
in fish from the river and streams.

The Army knew there was DDT at the
Arsenal. It had leased some of the property
to the chemicals group of Olin Corp., Stam-
ford. Conn., to produce the pesticide from
1947 t0 1971.
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puring that time, Olin discharged cer-
tain amounts of the insecticide and occa-
sionally dumped bad lots of it into a “"dis-
charge ditch’” at the Arsenal. Other resi-
dues of pesticide were poured into nearby
settling ponds. In 1971, the Army closed
the plant for failure to meet EPA-prescribed
standards, and later, in fact, tore it down.
Some of the DD T waste sites were treated
with chemicals intended to neutralize the
insecticide and then were filled and
planted with grasses.

But discharges over the 24-year life
span of the Olin plant combined with
gradual erosion of the settling ponds
washed a heavy load of DDT into the
Tennessee River watershed. Some 4,000
tons of it eventually were estimated to be
in a roughly 2.5 mile stretch of one Ten-
nessee tributary—the Huntsvilie Spring
Branch. Small but still significant amounts
have been found in the river itself and in
another tributary, Indian Creek.

After being informed of the Army’s
findings, EPA Regional Administrator John
White of Atlanta in September, 1977, ad-
vised that fish caught in the Tennessee near
the Arsenal “’should not be eaten.”’ A sim-
ilar warning was given for ducks taken
from the river. White also noted that ‘'some
channel catfish were found to contain quan-
tities of the pesticide in excess of 400 parts
per million {(ppm).”’

The Food and Drug Administration pro-
hibits the interstate sale of fish and shell-
fish containing more than 5 ppm DDT.
Tests on fish from Triana residents’ freez-
ers showed from 3 to 60 times this amount.

Despite these findings, Alabama officials
have consistently refused to close the con-
taminated waterways to fishing. One State
official was quoted as saying, ’’|'d be glad
to eat the fish from there anytime’’ and that
“‘when someone shows those levels of
DDT are harmful to humans we will recon-
sider. This doesn’t mean that someone in
Triana has to die or even get sick.”

The Army has taken steps to prevent
further contamination of the Tennessee.
Thus far, it has spent about $800,000 on
clean-up efforts including a second sealing
of the DDT settling ponds, diverting drain-

age althe Arsenal away trom the pestcide-
laced areas, and constructing retention
dams in a drainage ditch. But the malev-
olent genie already had escaped the bottle,
and its touch was not limited to fish.

Blood tests done earlier this year on 12
Triana residents by the Center for Disease
Control (CDC) found levels ranging from
about 50 parts per billion {ppb) to more
than 600 ppb. Regional Administrator
White described these as *'14 times higher
than the national level.’”” Other experts
compared them to levels found in DDT
production workers.

Triana police chief Joe Fletcher’s level
was 273 ppb. He has said, “'I'm scared. ..
If we had worked in the plant we could
understand having high levels of DDT. But
why should we take responsibility for
someone dumping in the river?”’

Whether any Triana residents will be-
come ill from DDT exposure is uncertain.
Dr. Phillip Landrigan, chief of special
studies for CDC, has noted, “'Plenty of
animal work shows reproductive prob-
lems. Human studies, however, which
were restricted to males, show nothing—
even at high doses.”’ (Earlier this year, the
National Cancer Institute reported that
DDT probably is not, as once believed, a
cancer agent.)

To better understand the insecticide's
health effects, CDC this spring began
examining about half the town’s residents
and checking their DDT levels. The pur-
pose, according to CDC’s Dr. Kathleen
Kreiss who is directing the study, is to
judge whether any health problems can be
corraelated with consuming large amounts
of DDT. Particular attention is being paid
to such illnesses as kidney disease, head-
aches, and high blood pressure. The results
of this study won‘t be known until the end
of this year.

The economic havoc wrought by the DDT
is more certain than its health implications.
FDA prohibitions against selling contami-
nated fish and fears of potential buyers
have put Triana's commercial fisherman,
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he paint finishing industry, working

with the technical guidance of EPA, is
taking big steps to reduce fumes which
contribute to smog. The effort may involve
a total capital investment of billions of
dollars over the next 5 to 10 years.

Also, EPA is setting a standard which
will limit emissions from automobile paint-
ing in assembly plants. The standard will
cover painting equipment installed in the
future. The rule is scheduled to be pro-
posed in September, 1979,

Of the pollutants for which National
Ambient Air Quality Standards have been
set, the most troublesome have been
photochemical oxidants. They are formed
from nitrogen oxides, oxygen, and vola-
tile organic compounds {VOC’s) in the
prasence of suniight.

The industrial and commercial sources
of volatile organic compounds are so nu-
merous and the chemistry of the photo-
chemical process is so complex that the
problem has gotten worse while scientists
were working on it. Photochemical smog.
once associated only with southern Cali-
fornia, has become commonplace in many
areas around the Nation.

EPA has been working closaly with the
paint and coatings industry to reduce vola-
tile organic solvents used in protective and
ornamental coatings. With less solvent,
less volatile organics escape to the air.
With reasonably attainable cleanup, these
emissions from coating operations could be
reduced by more than two million tons a
year. in an added benefit, the cost to coat
products from furniture to machines may bs
cut as new, cleaner technologies develop.

Showing the extent of the cleanup pro-
gram, EPA estimates that Genera! Motors
could spend more than a billion dollars to
convert its auto assembly plants so that
they emit less volatile organics. Ford Motor
Company has been spending $5 miliion a
year on coating technology research.

The finishing industry is made up of a
gamut of manufacturers who use paint on
countless products ranging from beer cans
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Reducing
Paint
Pollution

to automobiles. The industry’s initial con-
trol approach has been to destroy volatile
organics in an incinerator fired with natural
gas, though incineration has been applied
only where required by State or local regu-
lations. In view of the energy situation and
as a matter of common sense, burning large
quantities of scarce fuel for incineration is
not a desirable method of controlling these
emissions. As an alternative, EPA has en-
couraged changes early in the production
chain—longbefore paint leaves the spray
nozzle. The aim is to dramatically reduce
the amount of volatile organics needed in
the coating process.

To make this big cutback possible, paint
composition is being changed to increase
solids and reduce solvents, application
equipment is being modified or sometimes
completely replaced to handle new types
of coatings, and application methods are
being adapted to match the new equipmaent
and coatings with the job. Most important,
the attitudes of a |ot of people have had to
change to accept unfamiliar concepts
rather than insisting on “the way we al-
ways did it."" To join coating manufacturers,
application equipment makers, and users
into this common cause has not been easy,
but it is well on its way to happening.

EPA has relied heavily on the people who
make and use industrial coatings to solve
these problems. But at the same time, the
Agency has supplied leadership and a
strategy for success. For instance, to begin
EPA’s campaign to contro! emissions,

Don Goodwin, Director of the Emissions
Standards and Engineering Division in
Research Triangle Park, N.C., established
the Chemical and Petroleum Branch. Rob-
ert Walsh, manager of the new branch, ini-
tiated a study to scrutinize the so-called
""exempt’’ solvents, long thought by some
authorities not to contribute to the photo-
chemical oxidant process. Common sol-
vents such as mineral spirits had been ex-
empted from regulation by many State and
local control agencies following the lead
of the Los Angeles County Air Poliution
Control District,

In an intensive investigation enlisting
some of the most knowledgeable people
in the country, engineers in the Chemical

and Petroleum Branch concluded that the
““exempt’’ solvents really do react with
other chemicals. They merely require
longer exposure to sunlight to react like
other solvents and, in fact, are contributors
to the formation of photochemical oxidants.
A study conducted by Basil Dimitriades of
EPA’s Office of Research and Development
and S. B. Joshi of Northrup Environmental
Services produced much of the information
to support EPA’s so-called ‘‘Reactivity
Policy," which was published in the Fed-
eral Register in July, 1977.

In an effort to identify “‘reasonably avail-
able control technology'’ for principal VOC
sources, EPA in 1977 began issuing guide-
line documents to State and local govern-
ments. The reports covering industrial
surface coatings were written mostly by
Bill Johnson, Vera Gallagher, and Jim
McCarthy in the Chemical Application
Section of the Emission Standards and En-
gineering Division. These EPA engineers
soon gained knowledge that covered the
whole paint and coatings field. Their tech-
nical leadership has been crucial in pro-
viding a cooperative and creative research
environment, an atmosphere that is now
bringing about changes involving a large
capital investment by industry.

The recognition gained by EPA through
these employees is shown by a letter to
James Berry, Chief of the Chemical Appli-
cations Section, from Louis LeBras, Divi-
sional Technical Director of PPG Indus-
tries, Industrial Coatings and Resins
Division. LeBras said, in part, "Many of
our most experienced personnel in the
coatings industry have been amazed at the
ability of your group to do such a profes-
sional job over a wide breadth of coatings
technology and in a short time period.””

Johnson, Gallagher, and McCarthy kept
abreast of the emission reduction potential
of new techniques, equipment, and mate-
rials. To keep others’ interest high, they
participated in meetings with industry and
trade associations and wrote articles for
journals in the finishing field. They became
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Co-disposal:
A New
Technology

By Betsy Goggin and
Michele Hodak

T wo communities are the first in the

United States to adopt a technique
pioneered in Europe for simultaneously
disposing of garbage and sludge. The
technique is called co-disposal and re-
sponds to the Nation’s continuing energy
crisis, the growing contamination of the
land and water, and the decline in waste
disposal sites.

The plants, now nearly completed, are
the Harrisburg Resource Recovary System
in Pennsylvania and the Western Lake
Superior Sanitary District Co-Disposal
Facility in Duluth, Minn.

In the early 70°s, the city of Harrisburg
faced a growing problem. The city had used
sludge—the solids in commercial and
residential wastewater—to fertilize farm-
land. As innovative as this disposal prac-
tice appeared to be, it suffered from some
shortcomings. Area streams became pol-
luted and the amount of harmful chemicals
in agricultural soil began to increase.

In Minnesota municipalities and indus-
tries for years had discharged wastewater
into the St. Louis River at 12 different
points. The pollutants flowed from the
river into Lake Superior, threatening the
largest body of fresh water in the world.

Both the Harrisburg and Duluth commu-
nities are solving their waste management
problems with co-disposal. Basically, ther-
mal co-disposal is the integrated process-
ing of garbage and sewage sludge through
combustion. Garbage is used as fuel to dry
sludge so that it can be burned. The volume
of wastes left for ultimate disposal is
greatly reduced. The system designed for
use in Harrisburg operates with garbage
incineration equipment such as a waterwal!

20

furnace. This specially designedincinerator
is surrounded by water-fitled tubes that
recover heat in the form of steam. The
Duluth system uses refuse-derived fuel,
the combustible portion of garbage, as fuel
for sludge incinerators.

In 1972, officials of the Western Lake
Superior Sanitary District hired Consoer,
Townsend & Associates Ltd. to design a
sludge disposal system. The firm's original
plans called for the construction of oil-fired
multiple hearth studge incinerators. Be-
cause of the 1973 energy crisis, however,
that proposal was dropped in favor of a
fluidized bed sludge furnace design which
burns refuse-derived fuel. This change
should conserve three million gallons of
oil costing $1 million per year.

The Western Lake Superior Sanitary
District Co-Disposal Facility, partially
funded by the Environmental Protection
Agency, will service a residential and in-
dustrial area of 500 square miles, includ-
ing the cities of Duluth and Cloquet, and
will incinerate daily 66 tons of sludge and
460 tons of refuse at full capacity. The
facility will reduce the amount of solid
waste and sludge—the latter by 95 per-
cent—that now must be disposed of at
landfills or used for land treatment. Bury-
ing only the residues of the wastes remain-
ing after incineration is expected to con-
serve an estimated 1,000 acres of land
during the next 20 years.

The energy for operating the Duluth co-
disposal facility comes from the 45,000
pounds of steam per hour generated by the
simultaneous burning of municipal refuse
and sludge. The facility has three distinct
operations: wastewater treatment, the
processing of refuse derived fuel, and
the incinerating of sludge and solid waste.

Wastewater is pumped into the treat-
ment plant at a rate of 8,333 gallons per
minute and screened to remove large par-
ticles. At the plant oxygen is extracted from
the air and bubbled into the wastewater,
creating an environment for bacteria. The
bacteria eat organic wastes in the water.
The sewage is then physically cleaned for
a second time. Chemicals are added to the
wastewater to remove phosphorous poliut-
ants. The sewage water is passed through
mixed media filters into chlorine tanks
where bacteria are killed. Next the water
is dechlorinated. The solid content of the
wastewater is increased by various treat-
ment processas calfed flotation sludge
thickeners.

Municipal garbage is trucked to the
facility and dumped into the receiving pit.
Primary shredders reduce the garbage to
four to six-inch pieces and ferrous metals
are separated magnetically. Fourteen to
25 tons per day of these metals valued at
$35 per ton will be reclaimed and resold.

The refuse is then shredded into 134 inch
particles. The light, combustible material,
or the refuse-derived fuel, is sorted from the
heavy, noncombustible matter such as
glass by an air stream. This material is then
stored in silos until it is incinerated.

The dried sludge and the refuse-derived
fuel are burned in fluidized bed incinerat-
ors, where a sand bed with temperatures
of 1,400 to 1,600 degrees Fahrenheit serves
as a heat reservoir. Wet scrubbers—a com-
bination of water and filters—are used to
control particulate emissions from the
incinerators. The dirty scrubber water is
circulated with the wastewater through
the treatment plant. Boilers are operated
by heat which otherwise would escape from
the system. Any surplus of this fuel will be
sold as will any unneeded hot water pro-
vided by burning this substance.

The Duluth thermal co-disposal plant is
the first commercial facility to combine
refuse-derived fuel and sludge incinerator
technologies. When completed this fall, the
facility, built at a cost of $21.7 million, will
demonstrate the feasibility of the fullscale
operation of this design.

In Harrisburg officials hired Gannett
Fleming Corddry and Carpenter, Inc. to
design a sludge disposal process that
could be incorporated into the existing
solid waste incinerator. In effect, this com-
bined the city’s wastewater treatment plant
with the garbage incineration facility, and
the total system was named the Harrisburg
Resource Recovery System.

The city’'s sewage treatment plant, lo-
cated within one half mile of the incinera-
tor, processes ali commercial and residen-
tial wastewater. The liquid sewage sludge
from this plant is pumped into the sludge
drying building at the incineration facility
and dried. It is then burned along with the
city’s refuse, generating steam. Adding
sludge incineration to Harrisburg's waste
disposal system, when completed early
next year, will cost $4.7 million. The Envi-
ronmental Protection Agency is helping
fund the project.

The Harrisburg Resource Recovery Sys-
tem is considered a farerunner of the inno-
vations needed to solve the Nation's grow-
ing waste disposal problem, according to
Steffen W. Plehn, Deputy Assistant Admin-
istrator for Solid Waste. The system in-
volves the generating of power, the recy-
cling of ferrous metals, and the conserving
of land. It generates up to 92,500 pounds
of steam per day. In a year, this is the
equivalent in energy of 8.4 million galions
of No. 2 fuel oil or one million barrels of
crude oil. Some steam is used to power the
sludge drying equipment, and the rest is
sold to the Pennsylvania Power & Light
Company for heating and cooling area
buildings. Harrisburg will receive an esti-
mated $1 million in steam revenue for
1979. Ferrous metal sales should totai
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ardous wastes. Firms are now using those
methods in spill response.

New Processes and ldeas: End-of-the pipe
poliution controls will only improve to a
degree. industry must use new and cleaner
manufacturing processes. EPA is discov-
ering ways of operating complex facilities
to eliminate potlution, use waste as prod-
ucts, and reduce the cost of environmental
protection.

We have designed a system for an inte-
grated iron and steel plant to reuse its
water, and if the design proves feasible,
iron and steel production need not dis-
charge wastewater,

Other applied research in iron and steel
production has documented the costs and
performance of dry quenching and continu-
ous coke-making processes used in Japan
and Russia. These processes have energy
and economic advantages and could elimi-
nate toxic air pollutants.

Perhaps the most important trend in
wataer pofiution controf is the use of less
energy and technology-intensive ap-
proaches. The Clean Water Act Amend-
ments set aside 10 percent of the con-
struction grant funds to be used for
innovative or alternative processes, and
the Office of Research and Development
(ORD) has produced guidance manuals
defining them. Such systems include solar
heating, the use of wastewater in agricul-
ture or aquaculture, and treatment by land
application.

Improving Environmental
Regulations

EPA controls environmental pollution by
regulation. The engineering skills and
expertise built up in the research program
make very valuable, and often vital, contri-
butions to accomplish that job.

Much of the technical information on
which construction grants are based has
come from EPA's research and develop-
ment projects in wastewater treatment. The
manuals for drinking water supply systems
also are the results of EPA’s research.

ORD’s personnet! are being tapped to
help supply expertise in the preparation
of the Resource Recovery and Conserva-
tion Act’s hazardous waste regulations.

Engineering researchers are helping to
develop efftuent guidelines defining the
performance requirements for ’best avail-
able control technology'’ for toxic water
pollutants. In a few areas, ORD personnel
are managing projects that could supply
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the basic engineering data tor the tormu-
lation of the effluent guidelines. ORD and
regulatory personnel alsc are creating new
concepts to help the Agency formulate an
approach to regulation.

Organic chemical manufacturing is an
extremely complex industry that makes
over thirty thousand chemicals. To help
establish effective regulations, a group of
professionals from EPA’s research and
effluent guidelines programs are creating
a system to describe the generic types of
chemical process and the toxic polfutants
each creates. If the concepts prove practi-
cal, effluent discharge permits could limit
toxic pollutants based upon the generic re-
actions used at a facility and the material
processed through each type of reaction.

Another concept is a method of estimat-
ting the effectiveness of alternative treat-
ment technologies for specific chemical
components in wastewater. The result will
be a manual for permit writers gvaluating
how well each technology remaoves toxic
pollutants.

EPA energy research has been instru-
mental in the Department of Interior’s
reguiation of coal mining and EPA’s regu-
fation of air pollution from fuei combustion
for elactricity generation. Research engi-
neers are now helping to assemble infor-
mation necessary to regulate disposal of
coal ash and desulfurization sludge and
regulate air pollutants from industrial com-
bustion sources.

To assure that the coming changes in our
energy systems are compatible with pro-
tecting public health and the environment,
we must evaluate the ability and cost of
technologies to control solid waste and air
and water poliution from new synthetic
fuel technologies. Our goal is to have pol-
lution control guidance documents devel-
oped in 18 months for oil shale processing,
industrial coal gasification, solvent refin-
ing of coal, and indirect coal liquifaction.
This will provide the basis for establishing
new source performance standards for
these facilities.

The challenge is a difficult one. Incom-
plete combustion, fundamental to process-
ing oil shale and coal, will produce toxic
and carcinogenic compounds. Effective
control requirements and designs must be
available as the new oil shale and coal
refineries are planned and constructed.
EPA’s role must be to see that as new
energy technologies are developed en-
vironmental quality is preserved. O

Steven Rexnek is EPA’s Deputy Assistant
Administrator for Energy, Minerals, and
Industry, in the Office of Research and
Development.

Pollution Cleanup
Opportunities

C 1

realized that the existing processes wouid
not provide the most cost effective method
for meeting EPA's proposed pretreatment
standards. But they now decided to do an
even better job than EPA and Ohio required.
They set their sights on a zero copper
discharge.

By 1977 they had achieved their goal at
the Cleveland, Ohio, plant, and the new
processing system they had perfected was
so efficient it had been scheduled for in-
stailation in the Arizona plant.

The new system’s basic method is to
clean and recirculate most of the rinsing
water and to recover its copper for further
use. To make that possible Gould engineers
embarked on a different approach—invaolv-
ing a process known as reverse osmosis.

First, however, the company had to over-
come operating problems which in the past
have severely limited the use of this tech-
nology. In particular, the division developed
a unique automated monitoring and buffer-
ing system which significantly extends the
lifetime of the reverse osmosis unit, reduc-
ing high downtime and replacement costs.

With the improved cleanup technology,
facilities use less fresh water a day than
would otherwise be needed. Significant
amounts of copper are being recovered, and
there are by-products savings of reduced
consumption of energy and reclaimed sul-
furic acid, among other resource and eco-
nomic benefits.

In another benefit, the change paid for
itself in less than two years, and the finan-
cial, resource, and environmental improve-
ments continue. 1
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based firms and nine venture
capital managers in for four
days to review their situation
These are innovative compa-
nies and innovative people. Tt
simply think the regulatory
burden isn't warranted by the
goals to be served, in the way
we are now regulating.

They were all confident that
most of our problems can be
dealt with by innovative tech-
nologies. Out of every Federal
R&D dollar though, smali busi-
ness gets only four cents.

Wae think EPA should be doing
much more in a direct effort.
For example the NSF has
modeied a program we like
very much. It is a competitive
effort for innovative research
transferable to the market-
place. A small firm submits in
a letter, 20 pages or less, a pro-
posal for an idea it has but can't
fund. The subject must be one
of a list proposed by NSF as
needed by the Nation.

The agency then chooses,
using scientists and technicians,
the proposals which seem the
maost promising and funds them
very minimally for a feasibility
study. They give them $25,000
to start with.

The business comes back in
six months and says, "Here is
what we found. We think the
project will work and here is
why. Now we are going to need
$200,000 to take it through
prototype.”’

Now the agency says, ""We
will give it to you as a grant,
but we want you to get $200,-
000 from somebody in the
private sector for a third stage
of research if you are successful
in the second with our money.
We want to know the business
market prospacts are good."

That is where the innovations
are going to come from that wil}
modify our pollution-creating
technology. Those are the
people who are going to come
up with the breakthroughs. We
are just not investing enough in
them yet, nor daing it very well,
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With computers and data proc-
assing. As time goes by, we are
going to be able to do a better
job of getting this kind of in-
formation out to the smal! busi-
ness people in particular.

| have great hope as data
processing capabilities gst
spread around the small busi-
ness community. This will be
a big revolution in the next ten
years. Because of silicon chips
and other technology, the cost
of computer equipment is going
to keep coming down, and in-
formation sharingand data proc-
cessing are going to increase.

But let me remind you that
many innovative breakthroughs
tend to be interdisciplinary.
They come from different kinds
of people in different places.
This is particularly true of the
kinds of things that small busi-
ness can contribute.

Our general guaranteed loan
program is the best bet a small
business has. We try all the time
to educate people about how to
make use of it.

We now also have an impor-
tant experiment under way. We
are delegating to a group of
banks the total responsibility
for processing loans where we
guarantee to reduce the time,
the trouble, and the paper work.

The banks will simply, in
effect, act for both themselves
and for us. We have 25 banks
certified to experiment with this
now and the project has, | guess,
two or three months more to
run. There is every reason to
think that our Administrator
will then extend it for six
months more, perhaps with an
additional group of banks and
we will move still further in the
process of delegating much of
this activity.

Some other forms of support
in lending are necessary. We
guarantee pollution control
bonds issued by State facilities.
| don’t think that that program

pollution compliance loans. And
those loans, because they carry
government guarantees, are
long-term and jow-cost. That is
a program which really should
be pushed very hard in the
States.

The two agencies really should
be working more closely to en-
courage establishment of the
State lending agencies. Their
loans are based on money bor-
rowed in the private sector
through investment banks. That
means no addition to the Fed-
eral budget. This is terribly

INSYMIALVI &, Wi WUIT VLG J1UYd;
will say, ""Just get them to obey
the regulations and stop whin-
ing and complaining.”

We've got to say to the entre-
preneur that what you really
mean is you are willing to put
up with regulation if it is sen-
sible. It is your government still
and we know it will listen.

Nobady wants children growing
up in polluted environments
any more than you do. But the
small business person has got
a problem doing what you want
him to. Now, you guys have got
to work out more reasonable
ways to get it done.”

An EPA official should sit
down with a small businessman
and say, ‘"Look, we have to hurt
you, how can we do it least?’’
And the small businessman
should have confidence that if
he is willing to make a sincere
effort to clean up his wastes he
will get fair treatment including
a fair deadline from EPA.[J
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River
Walking

S plashing on foot along the
pebbly and rocky bottom of
a breeze-swept shallow stream
under arching trees is one of
the most delightful ways to
spend a warm Autumn day.

Sloshing through water
may be slow but as Thoreau,
a man fond of “fluvial walks,”’
pointed out in his journals a
stream is often ‘'the coolest
highway'’ and always offers
fresh scenic rewards.

In many rural areas the
people who often can’t afford
country club pools or visits to
distant ocean beaches flock to
their nearby rivers.

A visitor to a stream in the
countryside near Washington
found the waterway being
used by several families on a
recent scorching weekend.
Some people drove their cars
into the river and proceeded
on the rocky bottom to one of
several small islands where
they parked.

Children jumped out in their
bathing suits and began toss-
ing frisbees back and forth as
they staggered through the
knee-high water, whooping
and laughing.

As a mother began cooking
on a grill on one of the islands
the aroma of barbecued chick-
en was wafted over the river.
Her husband drove his car in-
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to tne river until the water
reached the wheel hub caps
to begin washing it.

Another man placed some
deck chairs in the stream un-
der a huge willow tree over-
hanging the water. Two plump,
barefooted, and perspiring
older women seated them-
selvas in the chairs and let
the water flow over their feet
as they began to spend the
long hot afterncon fanning
themselves and talking quietly.

The peace of the river scene
was harshly interrupted when
a sports car with a radio blar-
ing rock and roll music roared
up, dipped down the river bank
and showered water high into
the air as it swooshed down
the stream bed.

Suddenly the car slowed
and came to a halt as the rear
wheels sank in a soft gravel
section of the stream bottom.
Boisterous catcalls greeted the
red-faced young driver as he
stepped from his stranded
vehicle.

Finally several men gathered
to help him. Shouting conflicting
directions at the driver to point
the wheeis to the right, left,
and straight ahead, the men,
with much grunting and josh-
ing, lifted and shoved the car
to a firmer section of the bot-
tom. The crestfallen driver
eased his vehicle back onto
the shore and disappeared with
a sudden spurt of speed.

While this is not the type of
river scene Thoreau was famil-
iar with, many of the natural
attractions that appealed to the
famed naturalist-philosopher
can also still be found.

There are miles and
miles of quiet river stretches
far from the blacktop roads
which are rarely visited. Here
a river walker can see small
schools of fish weaving their
way upstream through riffles
where the water foams over a
rocky bottom.

In quiet shoreline pools
whirligig beetles race across
the water surface. Sometimes
you can find the Great Blue
Heron, one of our tallest native
birds and a frequent river
walker, striding along using its
long sharp bill to eat crayfish,
salamanders, frogs, and practi-
cally anything else it can find
in the water.

One of the glories of Au-
tumn days spent river walking
is the spectacle of such late
blooming plants as the asters
and the red cardinal flowers
which dot the banks.

One of the last flowers to
bloom is the rare and exquisite
fringed gentian. This lavender
gem is usually found in moist
locations along streams or
swampy areas. [t continues
displaying its beauty until it

is nipped by the first frost ot
approaching winter.

Whatever your interests—
fishing, boating, nature watch-
ing, swimming, wading—rivers
have much to offer. The mount-
ing use of a stream by individ-
uals could have a beneficial
effect if each visitor will as-
sume a responsibility to help
guard the waterway.

Neither the Federal, State
or local governments ever will
have enough employees to
protect all the thousands of
miles of rivers in this country.
However, if all visitors served
as scouts to report the pres-
ence of pollution, the cause
of preserving environmental
quality would be greatly ad-
vanced.

For people interested in
such an approach the lzaak
Walton League has a national
program entitled ‘Save Our
Streams'’ which encourages
citizens to adopt a section of
waterway in order to protect it
not only for recreation but, in
addition, for vital municipal
and industrial needs.—C.D.P.
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Regulation
and
Technical
Innovation

Environmental, health, and safety
regulation and technological innova-
tion are related concerns because: (1) past
technological growth has resulted in prob-
lems that created the need for regulation;
(2} regulation may affect the future rate
and direction of technological innovation,
thereby affecting economic growth; and
(3) technological innovation is an impor-
tant pathway to the solution of environ-
mental, health, and safety problems.

The characteristics of regulation, the
firm, and its technology principally deter-
mine how regulation affects technological
change. Regulation is a complex stimulus.
It may have different purposes, control dif-
ferent aspects of development or produc-
tion, rely on different policy instruments,
and have differing legal authority to
“force’’ the development of new tech-
nology.

Informal government actions, which
usuaily occur well in advance of formal
rulemaking, also provide important signals
to firms and often result in significant tech-
nological change. Uncertainty in the sig-
nals given the firm to meet environmental,
health, and safety goals—particularly
about the level of, and time frame for,
compliance—may play a crucial part in
the firm’s response and may either stimu-
late or retard innovation. The uncertainty
associated with regulation results from
both industry and government action and
may be a necessary consequence of the
administrative flexibility in the U.S. politi-
cal system.

It is useful for analytical purposes to
separate the impacts of regulation into
those affecting: (1} innovation for ordi-
nary or “‘main business’’ purposes, and
{2) abatement/compliance responses. In
the first case, regulation affects a tradi-
tional, although slowly evolving, activity;
whereas, in the second case, regulation
demands technological changes which
would not have been previously considered
within the ordinary scope of business
activity.

Regulation may cause changes in main
business innovation by affecting profitabil-
ity. Increased costs have been reported in

the pharmacsutical industry, but the un-
usual character of both regulation and
innovation in that sector may make its
experience unique. The effect of cost
increases on rates of return throughout
industry has not been demonstrated. These
costs may be passed on. Increased com-
mercial risk may occur as a result of regu-
lation; however, regulation may also de-
crease risk as compared to, for example,
the threat of products liability suits. The
number of new products in the pesticide
and pharmaceutical industries has been
shown to have decreased; however, it is
neither clear that the level of significant
innovations has declined, nor that the de-
cline is attributable to regulation.

Regulation may increase the number of
technically successful innovations that fail
because of environmental, health, or safety
concerns. On the other hand, regulation
may reduce the number of products that
would have ultimately failed for environ-
mental, health, or safety reasons by dis-
couraging their development. Even if fail-
ures do increase, there will be a compen-
sating effect.from increased safety, health,
or environmental quality. Moreover, any
change in the failure rate is likely to be a
transitional, rather than a permanent, effect.

Because regulation can increase market
risk, it changes the nature of investment
opportunities. Increased risk may deter
investment, especially in low-volume prod-
ucts. New applications for demonstrably
safe technologies may be preferred to
investments in environmentally unproven
products and processes. Regulation is also
likely to direct resources away from con-
ventional R&D activities into compliance.
To the extent that R&D diversion exists, it
may tend to reduce main business innova-
tion. There is substantial evidence of a
change in corporate R&D, including over-
all decreases in some industries and a
shift from basic to applied research.
Whether this results from other factors
or from regulation is not clear. Moreover,
marginal decreases in R&D have not been
shown to lead to a corresponding decrease
in innovative output.

Some research has shown that the
change in R&D patterns may actually
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Regulation and Technological
Innovation

may not be a real one, especially in the

chemical industry. There, the regulated
firm and the creator of new compliance
tachnology are often one and the same.

Over a period of two years the MIT
Center for Policy Alternatives conducted
a National Science Foundation-sponsored
study of the effects of environmental,
health, and safety regulation on technolog-
ical change in the U.S. chemical industry.

The study involved both the construc-
tion of a model of the effects of regu-
lation on compliance technology and an
investigation of the characteristics of regu-
lation, the technologies employed by the
regulated or responding firms, and the
rasulting technological responses. Data
were obtained from interviews with about
50 firms subjected to the principal regula-
tions on lead, mercury, PCB’s, and viny!
chloride.

The study concluded that the character
of the technology in use is a major factor
determining the response to regulation.
Most firms in a given industrial segment
responded very similarly. Moreover, their
response was often what would have been
expected, given the history of innovation
in the segment. We therefore concluded
that compliance responses to regulation
are usually predictable.

On the other hand, there were some
surprises. Particularly when regulation
precipitated “‘crisis’’ conditions, industry
responded creatively, changing its histor-
ical patterns. Sometimes innovative re-
sponses arose from firms outside of the
regulated group. The responding firms saw
the development of compliance technology
as a way to capture new markets.

Most compliance technologies used
were actually modifications, or sometimes
even simple adoptions, of existing techno!-
ogies rather than new ideas. Very few radi-
cally new technologies arose in response
to regulation and very few required much
davelopment time. There are significant
exceptions to this pattern, however, espe-
cially in the case of recent regulations con-
cerned more directly with chemical process
technology or product safety.

Perhaps our most important findings
concerned systemic changes in the innova-
tion process and the ancillary responses
traceable to regulation. The principal sys-
temic change observed was the establish-
ment of environmental or regulatory affairs
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units in 65 percent of the firms in our sample.

The environmental affairs units maintained
liaison with regulatory agencies and often
established in-firm environmental safety
standards and review procedures for new
and existing products and processes. Thus
they are likely to provide a continuing in-
centive for safer products and processes.
We also saw a change in personnel skill-
mixes as a result of regulation. For exam-
ple, regulation has greatly increased the
need for analytical chemists. Companies
often reported that the addition of such
new skilis allowed them to find more and
better uses for their products.

Ancillary or “’spin-off’’ changes were
evident as well. These changes occurred
as a result of the need to comply with regu-
lation but were not necessary in order to
meet regulatory requirements. Twenty per-
cent of the firms interviewed remembered
or readily admitted to the existence of
ancillary improvements, but we believe
that more would have been revealed had
we interviewed several persons in each
firm. Many ancillary changes arose when
companies took advantage of the opportu-
nity created by regulation-related changes
to institute other changes—Ilong-desired
but postponed. Thus, we saw regulation
accelerating new developments. Other
ancillary changes arose directly out of
compliance R&D—for example, several
new catalysts for petroleum refining were
developed as part of the effort to switch to
lead-free gasoline. Although these ancil-
lary responses were often unforeseen at
the time compliance efforts began, our
experience shows that they are not rare
events.

In the past, the chemical industry has
been resilient in its response to significant
regulatory efforts. It has reached or sur-
passed the technological requirements of
regulation. In part, this is because the pre-
vious standards imposed appear to have
been based on present technological feasi-
bility or best available technology. But, in
addition, the industry has been able to
accelerate the development of new process
technology needed for compliance—for
example new polymerization techniques
for vinyl chloride. There is strong evidence
that regulation can change the overall char-
acter of product and process innovation in
the industry, providing that the regulations

are stringent enough and properly designed.

The industry might well be viewed as
being in a transition period between a past
history of little emphasis on environmental
and health concern and a future pattern of
much greater activity. This is evidenced by
increasing managerial attention to these
issues via both the formal establishment
of environmental affairs units and shifting
emphasis in the nature of chemical product
des‘gn and production.

The newer regulatory efforts, especially

those concerned with workplace hazards,
consumer products, and new activities by
EPA under the Toxic Substances Contro!
Act, may be particularly important for in-
novation both in compliance technology
and in process or product redesign. This

is to be contrasted with past efforts at air
and water quality control, which focused on
single pollutants as emissions or effluents
at the end of the production process.

The most important effect of regulation
on technological innovation may be its
potential for restructuring the nature of
industrial production. Over the longer
term, industry may adiust to environmental,
health, and safety demands with changes
in the nature of production that will be
more basic and can be accomplished with
far less disturbance.

Regulations should be designed to elicit
the best possible technological response
from the industry. The past pattern of bas-
ing standards on existing technology must
be altered by promulgating regulations
which are *‘technology forcing.”’ In addi-
tion, the overall stimulus for change must
be made strong enough to effect a shift in
the general management approach tc all
possible hazards associated with produc-
tion. The adoption of generic regulations or
regulation of classes of chemicals would
provide a stronger impetus for change
than a substance-by-substance approach.

In the past, one of the impediments to
the design of “technoiogy forcing” regula-
tions has been the fact that the agencies
have relied on the regulated industries as
the source of their information about the
potential for technological change. Ac-
cordingly, compliance has been largely
the adoption of “off the shelf’’ technology
and has resulted in less protection of
health and the environment than might
have actually been possible. Our research
suggests that important changes in tech-
nology can be encouraged by regulation.
This will be the case especially if, in the
future, both the agencies and the industry
develop an appreciation for the complex-
ities of the regulation-technological change
relationship. The regulatory agencies
should be aware of the fact that it is pos-
sible to design regulations to stimulate
the development of new technologies
whose performance exceeds the expecta-
tions of both industry and government. []
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uUIsposal Tor solia waste
disposal studies. These
grants were among the
first in the nation to be
awarded under the Presi-
dent’s Urban Assistance
Policy Program.

New Britain has re-
ceived $76,950 to
develop a feasibility
study for a curbside
source separation pro-
gram and to implement
the program if the study
is positive.

The Massachusetts
Bureau of Solid Waste
was awarded $213,000
to support a resource re-
covery project in Central
Massachusetts. The funds
will be channeled to a
voluntary coalition of
20 municipalities and will
be used to accelerate the
planning and developing
of a regional resource
facility in the area.

Watershed Coalition
Formed

Region 1 has joined
together with the Massa-
chusetts Department of
Environmental Manage-
ment and local environ-
mental organizations to
form the Massachusetts
Coalition of Watershed
Associations. The group
has been formed for the
purpose of keeping public
attention focused on
efforts to restore and
revive the Common-
wealth’s water resources.
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Federal Plaza Otftice
Building and Customs
Court building. The
Federal Plaza in New
York City is second only
to the Pentagon in num-
bers of Federal office
workers. Some 8,000
employees in 34 agencies
are expected to
participate.

Two staffers, Drew
Lehman and Jane Don-
heffner, are implement-
ing the program in Re-
gion 2 and are sharing
the responsibility for
coordinating the involve-
ment of &all the Federal
agencies. The program
expects to reduce the
annual cost of hauling
waste by $17,000. Apart
from the cost savings to
the taxpayer, recycling
conserves both paper and
energy. Reduction of
waste relieves pressure
on the Region’s overbur-
dened landfill operations.
Up to 50% of the office
building waste is partially
recoverable under this
program. According to
EPA figures, paper made
from secondary fibers
conserves as much as 60%
of the fuel oil required
for paper production from
virgin materials.

Donheffner said she is
hopeful that a successful
program at Federal Plaza
will stimulate interest
for similar programs in
State, municipal, and
commercial office build-
ings in Region 2.

next two years to adminis-
ter the Wastewater
Treatment Facility Con-
struction Grants Program.
Under the Delegation
Agreement, certain func-
tions of the grants pro-
gram will be turned over
to the Pennsylvania
Department of Environ-
mental Resources (DER).
These functions include
the handling of applica-
tions for amendments to
grants, review of facility
plans, construction plans
and specifications, sewer
use ordinances, user
charge schedules, and
industrial cost recovery
systems, and inspections
of plants during
construction.

PCB Storage Protection

The owners of a Youngs-
vitle, Pa., warehouse used
for storage of polychlori-
nated biphenyls (PCB’s)
have agreed to change
PCB containers at the site
and to improve the ware-
house construction to
comply with the Toxic
Substances Control Act
of 1976.

The agreement, signed
by the warehouse owners,
was approved by the U.S.
District Court for the
Western District of
Pennsylvania in June,
1979.

The Department of
Justice, on behalf of
EPA, had filed suit at an
earlier date in the U.S.
District Court against the
owners and operator of
the PCB storage facility.

€ast reporiea o conwain
hazardous wastes. The
sites have been identified
by local and State offi-
cials, EPA personnel and
private citizens, Some 50
inspections have been
made with good coopera-
tion coming from indus-
tries and the States.

An analysis of well
water samples taken from
an area near the New
Hanover landfill in North
Carolina confirmed earlier
State findings showing
contamination due to
metals and organic com-
pounds. Residents were
notified that water could
not be used for drinking.
The landfill was closed
by order of the State.
Region 4 investigators
sampled three other sites
in and around Charlotte
and Mecklenburg County.
None presented an immi-
nent health hazard but
local and State officials
were advised to dispose
of chemical waste-bear-
ing drums in an approved
facility.

In Tennessee, sampling
showed PCB concentra-
tions of three parts per
billion in water down-
stream from the Waynes-
boro landfill. At a meeting
with State and local
officials, it was recom-
mended that an activated
charcoal filter system be
installed and a dam
repaired. Tests showed
elevated chromium levels
slightly exceeding the
drinking water standard
in a stream near a
Lawrenceburg landfill. An
industrial discharger was
urged to come up with
more acceptable and

rreireaumeiit rivyiain
Proposed

Minnesota has received
EPA’s approval for its
proposed industrial toxic
substances pretreatment
control program. The
program will supplement
the National Pollutant
Discharge Elimination
System permit program
for facilities discharging
wastes directly into
Minnesota waters. The
State has been adminis-
tering the permit program
since June, 1874.

The pretreatment pro-
gram, authorized by the
Clean Water Act Amend-
ments of 1977, limits the
types and amounts of
industrial pollutants,
particularly toxicants,
that may be discharged
into municipal sewerage
systems. It also seeks to
improve the recycling and
reclamation of municipal
wastewater and sludge.
Regional Administrator
John McGuire said,
""While some municipali-
ties have existing pre-
treatment programs, it is
Minnesota's and EPA's
intent to upgrade existing
programs and to establish
additional programs
where needed.”

Together with the
permit program, the pre-
treatment program will
help assure the control of
toxic substance dis-
charges and provide
better overail wastewater
control. It will also help
bring some Minnesota
industrial dischargers
into compliance with
Federal, State, and local
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ve-wesignauon
Decision

Regional Administrator
Adlene Harrison has
decided to concur with
former Governor Dolph
Briscoe’s removal of the
designation of the San
Antonio 208 planning
area and the Alamo Area
Council of Governments
{AACOG) as the area-
wide water quality
planning agency.

After careful consid-
eration and review of the
testimony received at
two separate public
meetings, the Regional
Administrator approved
the removal of the desig-
nation and the inclusion
of this area in the State-
wide Water Quality
Management Program.
The Texas Department of
Water Resources and the
Texas State Soil and
Water Conservation
Board will serve as
planning agencies.

The Regional Adminis-
trator determined that
procedurss for changes
in designation had been
followed and that the
replacement agencies
have the authority and
capability to carry on the
water quality planning.

To insure the continua-
tion of a strong citizen
voice in water quality
planning, Region &
developed a program
which provides for area
planning to be conducted
by the City of San
Antonio, the San Antonio
River Authority, and the
Cibolo Creek Municipal
Authority through sub-
agreements with the
Texas Department of
Water Resources.
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Program. The announce-
ment was made by Mayor
Richard Berkley, adding
Kansas City to this
national program to study
the cause and treatment
of noise pollution. Kansas
City signed a contract

for the first year of a
two-year program in
which the city will receive
$40,000 annually to
measure actual city noise
levels, gather public
opinion on irritating
noises, and develop
methods to control noise
throughout the city.
Allentown, Pa., and
Spokane, Wash., are the
other two cities conduct-
ing similar studies under
the Quiet Communities
Program.

- 1E NIV

Gasohol Production
Seminar

More than 25 scientists
and researchers attended
the first EPA Gasohol
Seminar in Kansas City.
The seminar was co-
sponsored by Region 7
and the Industrial En-
vironmental Research
Laboratory, Cincinnati,
Ohio. Scientists and re-
searchers from univer-
sities and various Federal
and State agencies along
with members of the Na-
tional Gasohol Commis-
sion were in attendance.
This was an early attempt
to evaluate the efforts,
progress, and status of
gasohol and the Farm
Energy Program. The
environmental effects
from the production of
alcohol from biomass

{or living matter) to pro-
duce gasoho! were also
evaluated.

I AL (1auve (ol M)
wastewater treatment
technology systems. The
program has identified
74 communities which
have potential projects in
the Region.

Two cities, Yankton
and Milbank, S. Dak.,
have already requested
funding from EPA fora
project. The Region 8
technology team will be
guided by the Water Pro-
grams Division with ad-
ditional staff support from
the Office of Public Aware-
ness and Intergovernmen-
tal Affairs.

Consent Decree

The Public Service Com-
pany of Colorado’s Chero-
kee Plant has decided to
put in new bag houses in
two units, following an
engineering study by the
EPA National Enforce-
ment Investigations Cen-
ter which indicated con-
tinued particulate matter
emission problems for the
facility. Not only is it esti-
mated that building and
maintaining these bag
houses will be cheaper
over a 20-year period
than it would have been
to continue maintaining
the existing equipment,
but the facility will also
be able to meet standards
that are 20 times more
strict than present ones,
offsetting $5 million
worth of potential civil
penalties. Even after re-
imbursing the Investiga-
tions Center $55,600 for
the engineering study, the
Public Service Company
will still be able to realize
savings for the rate payer.

adigiLicavlivu d IIIHII ultl
.43 parts per million. The
South Coast Air Quality
Management District
responded with imple-
mentation of emergency
smog abatement plans.
These plans required
companies emitting
poliutants to reduce
emissions by 20%, com-
panies with more than
100 employees in one
location to reduce em-
ployee driving by 65-
75%, and utilities to burn
low polluting natural gas,
if possible. A spokesman
for the District esti-
mated that 80% of the
companies had been in
compliance with traffic
plans and 99% of the pol-
luting companies had
held to their reduced
emission plans. Smog
inspectors cited 40 com-
panies for failing to im-
plement traffic abate-
ment plans. In an effort
to reduce oil vapor emis-
sions, oil tankers were
also prevented from dis-
charging their contents.

Water Code Violated

California’s Water Re-
source Control Board
has requested the State
Attorney General‘s Office
to take action against the
Occidental Chemical
Company of Lathrop,
Calif., for violations of
the State’s Water Code.
This action stems from
allegations that Occi-
dental had been illegally
disposing of pesticides
(including DBCP) into
groundwater around its
factory in Lathrop for
over four years. Viola-
tions of California’s water
quality laws carry a maxi-
mum fine of $6,000 per
day.

VWOIRHIY IVNIYTI Flveuwi s
each day in exchange for
working fewer days each
year, in an experimental
use of comprassed work
schedules by Federal
agencies in the Seattle
area. Donald P. Dubois,
the regional administrator,
encouraged other local
employers to try the
experiment with their
workers. If the com-
pressed work schedules
were to prove success-
ful and to catch on at
other places of business,
declared Dubois, it would
help relieve traffic con-
gestion to the point where
harmful build-ups of air
poliution would be less
likely in the downtown
Seattle area.

Noise Control Program

Spokane, Wash.—the
sacond city in the coun-
try to participate in EPA’s
Quiet Communities pro-
gram—this summer de-
ployed crews of EPA-
trained volunteers to
make noise measure-
ments around the city,
in what could be a step
toward the development
of a community noise
ordinance. The two-year
Quiet Communities pro-
gram in Spokane is being
funded by $80,000 in
EPA funds to determine
the most appropriate
approach for the city to
control excessive noise.
in addition to training
volunteers, Region 10
will loan the city sound
level meters and other
equipment necessary for
the program. [0
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went out to build a new coal-
fired plant, or a new nuclear
plant, and that’s the only elec-
tricity it had, it has to charge
you an amount way above what
you were paying for the older
power plants, and you wouldn't
be able to compete in the mar-
ket place.

And now let’s talk about a
solar device that you want to
put on your roof—say it’'s going
to cost you $10,000. John Q.
Citizen has a hard time getting
that $10,000—maybe he's
already making mortgage pay-
ments on the house, and he's
got to go out and try to borrow
$10.000 to put this device on
his roof. And the economics
for that new kind of energy
many times is higher than for
the electricity he's buying from
the utility.

But the cost of the solar
energy could be less than that
incremental energy from the
new nuclear plant or new coal
plant. His solar unit doesn’t
get averaged in with the cost of
the other energy. So wouldn’t
it make sense for the govern-
ment to require that public utii-
ities have the responsibility for
providing electricity or energy
to the homeowner via the solar
route, as well as via the cen-
tralized plants, so that they
could go out and borrow a bil-
lion dollars from banks to put
up 100,000 of these units—put
up units on 100,000 homes?
And charge the homeowner a
monthly fee for paying off the
cost of that unit, just like they
charge him a monthly fee for
paying off the cost of a nuclear
plant, or a coal-fired plant?

And to me that makes per-
fectly good sense. But these ar-
rangements don’t provide for,
that. So the net result is, on-site
solar energy is uniquely disad-
vantaged by our current way of
doing things. ! like to say that
‘‘we get carried into the future
by the momentum of the status
quo.”

We want to keep doing things
the same old way, and the mo-
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The major environmental prob-
lem is the growth of human
population. It is the underlying
cause of most of the pressures
on the natural environment.
And growing world population
is resulting in overgrazing,
over-deforesting, over-fishing,
over-cropping, which in turn
are reducing the Earth’s capac-
ity to produce food and fish and
wood.

Increasing population is
putting a much greater amount
of pollution into the environ-
ment and thus interfering with
our life support systems. While
| was in high school, the world’s
population reached two billion.

So throughout all the history
of humanity—for the several
millions of years in which hu-
mans have been around—pop-
ulation had grown to two bil-
lion. Yet today it's about twice
that—about 4.3 billion. In this
portion of my lifetime, the world
added more people than it had
added in all of that previous
time.

And in spite of the substan-
tial progress being made in
some of the developing coun-
tries in reducing birthrates, the
world’s population is still going
to at least double before it will
level off.

Lester Brown in a recent
publication showed what’s been
happening to the ratio of the
various important things like
food production, fish produc-
tion, wood production, arable
land—divided by the world’s
population. Throughout the
past, that ratio has continually
increased until this past dec-
ade. And in spite of increasing
population, the food per person
managed to go up, on the
average.

But now, in the last 10 years,
one after another of these
things has peaked out and

LHE Prouucuon ot uig wuiuygs
that humans need, if you're
going to just stay even with the
qualtity of life per individual.
But as the population builds up,
it brings pressure on the
environment and reduces the
capacity of the Earth to produce
these things. Eventually, those
two forces will get to the point
where you have this downturn
in the ratio of critical resources
to population. That to me is the
underlying cause of world
inflation.

There gets to be less per
person available. As demand
increases, the price goes up.
So we need to focus on popula-
tion. Let's take the population
problem here at home, out on
the front range, in Colorado.
They have one of the world’s
most serious population prob-
lems. There the population is
growing at about 2.4 percent
ayear.

In most of the critical de-
veloping countries, they've low-
ered their birthrate—their pop-
ulation growth rate has gone to
below 2 percent a year. When
you add a person in the de-
veloping world, he or she comes
in with little more than his or
her hands and feet, but when
people move into the Front
Range out in Colorado, they
come with thelr cars, and their
airplanes, and their chain saws
and their snowmobiles and
their high-rise buildings and
soon.

Each such person has a thou-
sand-fold greater impact on the
environment than a person in a
developing country. Why do
they come to Colorado in such
great numbers? It's an immi-
gration problem, rather than a
natural birthrate problem. They
come in order to enjoy the
natural environment—fantastic
scenery and experiences there.

But the magnet is being
destroyed by the influx of so
many people, and unless the
leadership in that area can put
a throttle on that, the quality of
life of those people is going
downhill, and the very magnet
drawing them there is being
destroyed.

We are heading toward greater
and greater difficulty, but we
are winning in this respect:

the birthrates are being brought
down in the developing world.
Major efforts are being made
to teach people about family
planning and to provide them
with the knowledge and the
wherewithal so that parents
can decide on the size of their
family and the spacing of

their children.

These efforts have really
been working in a great way in
China, Indonesia, Singapore,
Hong Kong, South Korea, Costa
Rica. They're working in coun-
tries where there are Moslems
and Hindus and Catholics and
Protestants.

The key to it is getting the
knowledge and the where-
withal available to the poor
people, and then they do prac-
tice family planning just like
affluent people.

So that's a big plus. But
even with that, young people
already born are going to
have an impact on the growth
rate which will at least double
the world’s population before
it levels off. In fact, over the
next 20 or so years, we're going
to be adding people in absolute
numbers at a faster rate than
we ever have.

So the answer is yes and no
to your question. [

This interview was conducted
by Charles Pierce, Editor of EPA
Journal, and John Heritage, an
4ssistant Editor.
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