




















compliance still would be required, and
believe it should be as cost-effective as
possible. in fact, the "bubble’” concept
might even be expanded to recognize the
axchange, purchass, or sale of "“offsets’’ as
an alternative to recalls for noncompliance.
If adopted, this idea would recognize for
the first time the benefits of emissions
control parformance better than the stand-
ards require. Manufacturers also would
warrant emission control equipment against
defects in materials or workmanship and
take remedial action to correct noncom-
pliance for a model year’s production when
required.

® Assure adequate lead-time before new
exhaust rules became effective and give a
set of standards sufficient time to see how
they're working before more stringent ones
are adopted. In each case, the minimum
time shou!d be three years. Year-to-year
changes in the exhaust emission standards
are extremely costly for the small, incre-
mental reductions in vehicular pollution
that they achieve. Continued changes in

the standards alsc make it difficult to
optimize control systems for fuel economy,
cost and overall vehicle performance.
Given maore time for development and
testing, manufacturers should produce
contral systems which perform better in the
field—again, where it really counts.

At a very minimum, Congress should
look at several essential items this year,
including primarily a re-examination ot the
automotive standards for carbon monoxide
and nitrogen oxides. As for hydrocarbons,
the current level of contra! may be neces-
sary to achieve the very stringent national
air quality standard for ozone, although
meteorological variances may be obscuring
just how much progress has been made
toward meeting it. A more realistic stand-
ard for ozone would allow five exceedences
per year, which is more consistent with
the degrese of error characteristic of meas-
uring accuracy of the monitoring systems
and instruments.

However, ambient levels of carbon
monoxide are clearly declining about 7
percent per year, faster than originally
expected. It's significant, we think, that
carbon monoxide is the only criteria polfu-
tant to which automobiles are the pre-
dominant contributar. Given the reductions
already measured, the relaxation of the
present 3.4 gram/mile {g/m) standard to
7 g/m (the 1980 Federal Standard) prob-
ably would bring all cities into compliance
around the end of the decade.
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Cilies pulside Laiiiotnia exceed 1ne strict
ambient standard at present. The cars now
contributing to such emissions typically
emit an average of about 3 g/m of this
pollutant, so returning the 1981 standard
of 1.0g/m tothe 1980 standard of 2.0 g/m
would ensure a continued reduction in
automotive nitrogen oxides. It also should
assure compliance with the national air
quality standards essentially everywhere
except in the Los Angeles basin and will
permit the application of more cost-effec-
tive technology. continued production of
fuel-efficient diesel engines, and poten-
tially greater mileage on all cars.

Changing those two requirements
slightly would also reduce U.S. imports of
the costly precious metals required for
catalysts, which are available only in ade-
quate quantities from South Africa and the
Soviet Union.

Finally these changes—which will have
little effect on air quality—hold out
promise of a significant cost savings for
new car customers in the future. It cost
nearly $500 per car to put GM's Computer
Command Control system on 1981 gaso-
line models. The use of such electronic
engine controls has other benefits besides
reducing emissions, and in many cases, we
expect electronics would still be used even
if the carbon monoxide and nitrogen oxldes
standards are revised. But with these slight
revisions, as much as haif of the cost of
Computer Command Control could be
saved,

When it comes to stationary source
emissions, one of the principal priorities
should be to simplify and streamline the
permit approval procedures which add
uncertainty, cost and time to the construc-
tion of new or remodeled plants. Just as
with automobiles, the best way to reduce
stationary source poliution is to replace
older factaries with new ones which incos-
porate modern control technology. The
Clean Air Act, especially the Prevention of
Significant Deterioration concept which
was added in the 1977 amendments, can
discourage and delay construction of
modern facilities. This concept should be
eliminated except in those wilderness or
scenic areas where it is important to pre-
serve long-distanca visibility. We do not
believe, for instance, that powerplant
plumes should mar the view in places like
the Grand Canyon in Arizona, Isle Royale
in Michigan, or Mount Desert Isiand in
Maine. But Prevention of Significant
Deterioration, with the uncertainty of case-
by-case reviews dictated by the Best
Available Control Technology requirement
—or the use of the Lowest Achievable
Emissions Rate in nonattainment areas—

preconstruction moniorng and atmos-
pheric modeling frequently required for
new permits, Air quality can be maintained
or improved through use of New Source
Performance Standards while avoiding the
delays and cost inherent in existing Preven;
tion of Significant Deterioration. Similarly,
in areas meeting the national air quality
standards, simply requiring compliance
with New Source Performance Standards
would do the job more efficiently.

At GM, we believe these changes will
not only meet air quality goals, but do so
in a more efficient way. ]

we use and gross national product. We

can use energy profligately or efficiently.
How much we use to produce any given
product is determined by its price, operat-
ing through the market. When the price
rises, we substitute other factors of produc-
tion for energy—insulation for heating oil,
fuel-efficient cars for gas guzzlers, efficient
electric motors for inefficient ones, and

so on.

Now when government requires energy
facilities to install poliution control equip-
ment, it does increase, to some extent, the
price of energy. That price increase will
affect the demand for energy in a marginal
way. But unless the market system breaks
down entirely, energy supply and energy
demand—or "‘need'—will balance. In
other words, requiring pollution contro! wiil
shift the market for energy. Butitis along
and quite misleading step from that true
statement to the claim that poliution control
will deprive the Nation of needed energy.

Some-people suggest that by slowing the
construction of coal-fired power plants, the
Clean Air Act interferes with meeting our
goal of lessening dependence on toreign
oil. | don’t think this claim holds up either.
Let's face it. The major reason for the
slower rate of power plant construction in
the past few years is lack of demand—or
put more positively, people are conserving
energy. Coal-fired power plants are being
built where the demand exists, but practi-
cally none of those are in places where they
displace oil-fired capacity. Some of those
plants are cleaner because of the Clean Air
Act—but EPA has a virtually unblemished
record for issuing permits to them.

Finally, some people say the Clean Air
Act is preventing the conversion of oil-fired
boilers to coal, As to industrial boilers,
preliminary analysis, done by the Kennedy
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School at Harvard, suggests that environ-
mental controls have not been a major
factor impeding conversion.

As to utility boilers, 1 think there are two
factors far more important than the Clean
Air Act for the utilities’ reluctance to con-
vert to coal. First, until the massive in-
creases in the price of oil in 1979, the
difference in cost between oil and coal had
not become so large as to be politically
embarrassing to pass through to customers
through the fuel adjustment clauses. Sec-
ond, many of the oil-fired plants are simply
too old and operate too little to be eco-
nomical candidates for conversion, even at
today’s oil prices.

To be sure, there have been continuing
and acrimonious disagreements over what
poilution controls should be installed on
converting power plants. These arguments
may have marginally affected the overall
rate of utility conversion. But with oil now
four times as expensive as coal, the eco-
nomics strongly favor conversion even
under the strictest clean air requirements.
And | would hasten to add that neither the
Clean Air Act nor the States are now man-
dating such controls.

What about the Clean Air Act and the
economy? Has the law slowed economic
growth, cost jobs, or hurt our foreign
trade? Once again, | think the answer is
“no."’

With few exceptions, studies of the
Clean Air Act's impact on economic growth
and jobs support the common sense idea
that new investments for poliution control
have more than balanced the impact on
regulated industries. In the past five years,
they teil us, Gross National Product was
probably higher because of investments in
pollution control. And for every job lost
because of pollution control, ten to twenty
have been created.

In recent months the Nation has begun
to look more closely at our competitiveness
with other industrial nations, and some
people have suggested that if the Clean Air
Act were weakened, we could strengthen
our position. But unless we chose to dis-
criminate against the products of other
countries, that hypothesis seems hard to
defend. For after all, foreign auto makers
must meet the same standards as domestic
car companies. And our main competitors
in steel already meet pollution control re-
quirements stiffer than ours,

Polisters otften ask the public whether
they would be willing to sacrifice air quality
in order to have enough energy, or higher
economic growth. And they seem surprised
at how many people say they preter clean
air. I'm not, because | think people are
answering a different question-—one that |
have never been asked. | think the people
understand the issue better than the poll-
sters {and many politicians). | think they
know they don‘t have to make that choice
—that we do not need to sacrifice healthy
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air for a healthy economy and a better
energy situation. In other words, ! think the
people know what the Clean Air Act has
done—and what it hasn‘t done—and they
want to keep it strong.

Nevertheless, it has become fashionable
here in Washington to be for clean air, but
not for the Clean Air Act. Many calls are
heard now for a more "“balanced’” Clean
Air Act, or for one with less “‘red tape’* and
regulation.

Efficiency is a goal everyone can sup-
port. Attacking ‘‘red tape’ is one of the
oldest crusades in this city. Like the orig-
inal crusades, it has provided a holy banner
for all manner of less holy objectives, too.
To convince the skeptics that those who
call for more efficiency are really concerned
about how we go about achieving cleaner
air, rather than whether we go about it, the
opponents of red tape are going to have to
come forward with constructive alterna-
tives to accomplish the same goals.

For if one agrees that the market, by
itself, does not provide incentives for
cleaner air, then it seems to me one must
propose some system of government regu-
lation to protect public health and the envi-
ronment. And that regulation must inev-
itably affect, steer, and to some extent
control the conduct of business in ways
that business may find objectionable.

There are only so many ways the govern-
ment can influence business decisions. The
present Ciean Air Act uses national air
quality standards as a benchmark, and
specific technology standards to spur inno-
vation in poliution contro!. Some peopie
have proposed using emission fees, or simi-
lar measures more akin to the private
market. And of course, government can
give subsidies, directly or through the tax
system, to encourage pollution control. If
you believe in the need for government in-
tervention, you must pick among these, not
just criticize the one we have.

For example, | have heard many in in-
dustry argue tor more flexibility in regula-
tion, to minimize the cost of achieving less
poltution. There is much to be said for
ideas like the “‘bubble.’”” But while the
bubbie lowers the cost for industry, it in-
creases the cost of government, by com-
plicating the problem of making sure the
requirements are met. Unless industry
recognizes this, and supports higher per-
mitting fees or other means to raise the
needed funds, the public may be tempted
to see less protection for public health,
rather than more efficiency, as the outcome
of embracing the flexibility of the bubble.

Similarly, the call for “’balance’ must
not be used as a euphemism for emascula-
tion. There is room for debate over many of
the regulatory specifics of the Clean Air
Act, but some basics are not debatable un-
der the rubric of “balance.”

We cannot, for example, balance the
cost of attaining health standards against
the evidence of health effects when we
establish National Air Quality Standards.
As the courts have recognized, the Clean
Air Act provides a multitude of means to
balance cost against the achievement of the
standards through decisions about control
strategies, attainment dates, and other
matters. But if we alloy health with the
base metal of economics when we set the
health standards themselves, we will have
destroyed the standards as devices to let
people know whether the air they breathe is
healthy. A decision to trade public health for
economic goods is not a technical matter,
to be decided by cost-benefit bureaucrats.
It should be publicly visible, and it can be
only if we continue to set our health
standards as health standards.

We must recognize the importance of
the Federal role in air poliution control.
Where there is unproductive duplication,
let us eliminate it. But let us not forget that
the most effective parts of the Clean Air Act
are those where the Federal government
takes the largest part. The role of the Fed-
eral government in air pollution control has
grown for good reason, as we learned pain-
fully in the 1950°'s and 1960’s, when the
States proved unequal to the task of con-
trolling national and multinational
corporations.

We cannot propose abandoning the air
quality increment system in Prevention of
Significant Deterioration areas without
proposing a workable alternative method of
protecting air quality from deteriorating in
these areas—the large majority of all the
country’s air resources. We cannot accept
the idea that even rural areas be allowed
air quality at the levels tolerated in major
industrial cities.

Nor can we propose to abandon the goal
of minimally healthful air quality in our
major urban areas by eliminating attain-
ment deadlines, or eliminating the require-
ment to attain national standards. We
cannot abandon the offset system unless
we have an alternative to assure continued
progress towards attainment. And we
should not alter the air quality standards to
disguise the fact that the air remains
unhealthy.

And finally, if balance is the objective,
there must be some moderation of the
rhetoric that has been heard about the
Clean Air Act. The idea that moderate
adjustment, rather than wholesale change,
is the goal rings hollow when this single
law is blamed for energy crisis, economic
stagnation, unemployment and other ills it
did not and could not markedly affect, and
when discussion begins from the unexam-
ined premise that the law mustbe "'redone.”

| hope that these reflections will con-
tribute to a more moderate and thoughtful
approach to the coming debate. [}



A Free
Enterprise
Approachto
Air Pollution
Control

reguéuun 1 sSuliur aivxiae poiluuon 1Trom
Electrifying Power Company? ... $1 mil-
fiontDo | hear $1.5 million? .. . Going
once, going twice, going three times. Sald!
To the man in the white hat from Went-
worth Widgets."

This fanciful “auction’ may seem
strange to those locked into traditional
ways of thinking about poliution control.
But the Environmental Protection Agency
hopes the idea it symbolizes will become
what some observers have already called it
—a "'wave of the future’” where free mar-
ket trading of emission reductions supple-
ments or replaces government rules, yield-
ing more air cleanup at less cost.

Auctioning, as portrayed in this oversim-
plified exampla, is an outgrowth of a series
of important EPA regulatory reforms called
Controlied Trading. These reforms let com-
panies meet air pollution laws by securing
needed pollution reductions from other
firms {or from other sources within their
own facilities) which can preduce them
more cheaply. This lets industry increase
its flexibility and sharply reduce compli-
ance costs. Controlled Trading offers a rare
opportunity to promote both economic
growth and continued progress towards
clean air, at a time of rising poliution con-
trol costs and shrinking resources.

Under the Controlled Trading umbrella
are three main programs that reinforce one
another in saving industry money while
continuing to protect the environment: The
Emission Offset Policy, the Bubble Policy,
and Emission Reduction Banking.

The Emission Offset Policy applies to
new plants and makes industrial growth
compatible with air quality improvement in
areas that haven't yet met Federal stand-
ards for healthy air.

Normally a new plant (or expansion of an
existing ona} wouldn’t be allowed in an
area where its poliution would intensify
violations of national health standards. The
Offset Policy, however, lets a new facility
build {or an existing one expand) in these
areas if it instalis stringent pollution con-
trols and gets an existing plant in the
vicinity to cut its pollution by an amount
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cleaner than before the new source arrived.
Since January 1977 nearly 40 States
have adapted offset rules as their preferred
means of promoting economic growth with
progress towards clean air. There have
been at least 1000 identified offset trans-
actions, with new sources paying existing
plants over $1000 per ton for some par-
ticulate offsets. However, due to the diffi-
culty of finding and securing sufficient off-
sets from existing sources acceptable to
State air agencies, most offset transactions
to date have been ““internal”’—within the

same company-—rather than between firms.

EPA’s Banking Policy (see below)—will
substantially ease this difficulty by making
“*external’’ offsets much easier to obtain.

The Bubble Policy allows managers of
existing factories to figure out the best way
to clean up air pollution at individual
plants, provided overall clean air require-
ments are met. In contrast to the traditional
approach where government officials set
uniform emission standards for each stack
or vent in a factory, the Bubble Policy per-
mits plant managers to propose their own
emission standards—tightening them in
places where it is least costly, and relaxing
or even eliminating them where pollution
control costs are high—so long as the
plant’s overall impact on air quality does
not change.

As an example of the bubble concept in
practice, suppose the owners of an auto
painting shop decide it's more cost-effec-
tive to control smog-forming hydrocarbon
pollution from grease removal rather than
from painting operations. If State environ-
mental officials and EPA approve, the
owners could reduce or even eliminats
poliution controls at the painting end in
exchange for a compensating increase in
controls at the degreasing process.

Muitiplant bubble projects can also be
used between two or more factories of the
same or different companies in the same
area.

The Bubble Policy was issued in Decem-
ber 1979. Qver 70 plants around the coun-
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bubbles average $2 million each in annual
cost savings with many preducing energy
gains and net reductions in emissions, too.

A number of recent measures by EPA to
streamiine the Bubble Policy could help
American business save hundreds of
millions of dollars more without adverse
environmental effects, if New Jersey’s
experience is any guide. Last November,
EPA proposed to approve a New Jersay
rule which would let that State give fi-
nal approval to individual bubble projects
involving hydrocarbon emissions, without
case-by-case Federal review. {In January
EPA announced several additional stream-
lining steps extending this approach to
other pollutants and giving firms more time
to implement bubble projects.) By February
1. 1981, more than 30 New Jersey firms
had submitted bubble applications even
before that State’s rule was approved, and
State officials say they expect to approve
more than 100 chemical plant bubble
projects {representing at least $200 miliion
in estimated savings) in 1981.

Emission Reduction Banking strengthens
both the Bubble Policy and the Offset Pol-
icy by allowing Controlled Trading to occur
over a period of time (instead of only via
simultaneous emission increases and
decreases).

Under the Banking Policy, firms can cut
pollution beyond what the law requires,
and “"bank’’ these extra reductions for their
own future use under the Bubble Policy or
for sale to other companies as emission
offsets. This pollution credit “’savings
account’ is not tied to any specific trans-
action, so a company can draw on the
account any time it wants,

Some of the advantages of banking are:

® |twill give firms considerable incentive
to find pollution controls that produce extra
reductions most efficiently.

® |t will reduce the uncertainty and trans-
action costs which confront new plants try-
ing to find, negotiate for, or finance suffi-
cient offsets,
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* [t will produce the cheapest possible re-
ductions by allowing firms to create them
when replacing worn-out control equipment
or meeting new requirements (instead of
by expensive retrofits).

* |t will expand opportunities for cost sav-
ing by facilitating trades between plants
with widely varying control costs.

¢ ltwill create a ready pool of identified
«pollution reduction credits to help long-
range community growth planning, and

¢ ltcould change industry’s whole percep-
tion of which pollution controls are
“feasible,’” by making extra reductions

a valuable income-producing commodity
instead of a "'nonproductive’’ cost.

Three area-wide polilution banks with
over 100 deposits are currently operating
in San Francisco, Seattie, and Louisville,
Kentucky. At least a dozen more areas will
have banking systems operating within the
year.

EPA is developing controlled guidance
and model rules that States can quickly
adopt to provide a firm legal basis for these
systems, integrate them with the Bubble
and Offset Policies, and provide business
the incentive certainly needed for active
markets in emission reduction credits.

This is where a concept called “broker-
ing’” comes in. EPA is promoting the idea
of private sector brokers acting as environ-
mentat agents for companies, buying
needed emission reduction credits from
other firms and selling their clients’ credits
for profit. As banking and trading programs
become established and grow, the demand
will increase for brokers who can help com-
panies avoid time-consuming searches for
offsets and bubble partners by bringing
buyers and sellers together, packaging
deals, and handling all the necessary
negotiations.

Generally speaking, the primary function
performed by private trading brokers will
be to bring together buyers and seliers, but
they could also perform other essential
functions, including:

® Appraising the market value of an emis-
sion reduction credit and the costs of
producing it;

e Helping secure public or private financ-
ing for producing or purchasing a
reduction;

® Counseling buyers and sellers about
market conditions and trends;

® Performing engineering analyses to
identify profitable reduction opportunities;
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. Preparing financing, tax, and permit
paperwork;

® Securing necessary permits;

® Supplying legal advice {in the case of
licensed attorneys); and

® Helping States and localities set up
Controlled Trading systems.

These roles could be—and in a signif-
icant number of cases, have already been—
filled by lawyers, accountants, engineers,
commodity brokers, environmental con-
sultants, equipment manufacturers, indus-
trial site packagers, and economic
developers.

How much money can brokers expect
to make?

"' The profit potential for brokers in this
field is vast and the competition virtually
non-existent,”” says Mike Levin, Chief of
EPA’s Regulatory Reform Staff. “"As pend-
ing bubble applications indicate, many of
these transactions spell big money, often
several million dollars or more. Assuming
a five percent cut, that can mean a healthy
commission for a broker.”

To encourage brokers to enter this
fascinating new fieid, Levin's staff held a
national brokering conference which drew
nearly 200 paying participants to Washing-
ton, D.C. on January 26 of this year. The
conference laid out what brokers must
know to successfully enter this high-growth
field, and provided nuts-and-bolts informa-
tion on the legal structures, tax implica-
tions, and market demand related to
emission reduction credits, as well as case
histories by successful brokers.

Because private trading is the most
direct means of bringing together buyers
and sellers, and because it requires mini-
mal attention and resources from the public
sector, it's the approach many commu-
nities are likely to adopt. The brokering
function, however, need not be limited to
agents on commission. In several cases
public agencies and concerned organiza-
tions have actively arranged offsets for
firms trying to move into their communities.

To help all types of brokers, EPA is en-
couraging selected areas to set up informa-
tion clearinghouses so that those seeking
reductions for offsets or bubbles can easily
locate companies wanting to sell them.
Whether these clearinghouses are operated
by the iocal air agency, local economic
development groups, or a consortium of
entities, EPA sees them growing into com-
modity “banks’’ which quantify the
amount of surplus emission reductions,
maintain them in an accessible central
registry, and promote regular sales.

As promising as brokering s, it’s not the
only way to trade poliution credits. Here
are two alternatives:

® Public Auction System. A local organiza-
tion-administers the entire auction, putting
credits up for sale and determining which
firms are eligible to participate. Public
auctions are open and avoid probiems that
may arise when potential buyers are ex-
cluded from the opportunity to purchase
credits.

® Central Trading Systems. A single or-
ganization, called a central trading ex-
change, would be solely responsible in a
specific area for buying credits from pro-
ducing firms and reselling them to user
companies. The association would nego-
tiate purchase prices, setresale prices, and
maintain a credit inventory. The central
trading system is particularly useful in
protecting small businesses, providing a
stock of credits readily available to poten-
tial buyers, and offering a ready market for
firms creating credits. [t would also facil-
itate public price information to stimulate
the voluntary creation of more emission
reduction credits.

Whatever the approach used in carrying
out EPA’s Controlled Trading reforms, they
all serve to correct a crucial weakness in
America’s current air poliution control
programs: Industry now is given little in-
centive for innovation in poliution control
equipment or pollution-reducing process
changes. A company that installs tradi-
tional poliution controls can generally
count on keeping enforcers off its back,
regardiess of the cost or effectiveness of
the technology used. Yet a firm that
develops more effective measures gets no
reward for doing so. Worse yet, the inno-
vative firm risks making itself a target for
extra regulation, since it has shown it can
do more. For most firms, it's simply not
“‘profitable’’ to invest in innovative efforts
to do more than the law requires. This point
is critical, for in the long run only innovg-
tion can produce improved air quality at
reduced-—rather than increasing—costs.

Controlled Trading offers a way out of
this technological trap. By making itin a
businessman’s own economic self-interest
to secure as much air pollution reduction
as possible, it puts the profit motive to
work for the environment, in ways which
use the special knowledge of control oppor-
tunities which only plant managers
possess. []

Dave Ryan is an EPA Headquarters
Press Officer

Persons seeking further details on Con-
trolled Trading should write the Regulatory
Reform Staff, Office of Planning and Man-
agement, PM-223, U.S. Environmental
Protection Agency, Washington, D.C.
20460.Tel: (202) 287-0750.






and continent to continent, gradually ex-
tending the area under cultivation. Today,
one-tenth of the earth’s land surface is
under the plow, and the promising settle-
ment frontiers have a!l but vanished.

Over time, as the demand for food
pressed against local supplies, farmers
devised ingenious techniques such as irri-
gating, terracing, and fallowing for extend-
ing agriculture onto new lands. Irrigation
enables farmers to grow crops where rain-
fall is low or unpredictable. Terracing
permits the extension of agriculture onto
steeply sloping land, even mountainsides.
Centuries of laborious effort shaped the
elaborate, often picturesque systems of
terraces in Japan, China, Nepal, and
Indonesia, and in the Andean areas the
Incas once inhabited.

In semi-arid regions—such as Australia,
the western Great Plains of North America,
the Anatolian plateau of Turkey, and the
drylands of the Soviet Union—where rain-
fall cannot sustain continuous cultivation,
alternate-year cropping has evolved. Under
this system, land lies fallow every other
year to accumulate moisture; all vegetative
cover is destroyed during the fallow year,
and the land is covered with a dust mulch
that curbs the evaporation of water from
the soil. Where fallowing leaves the soil
vulnerable to wind erosion, fields are
plowed in strips: alternate strips are
cropped and fallowed, with the cropped
strips serving as windbreaks for the fallow
strips. Such strip-fallowing permitted
wheat production to continue in the west-
ern Great Plains after the Dust Bowl years
of the 1930's.

In Venezuela, parts of Brazil, the outer
islands of Indonesia, and other tropical
regions where more nutrients are stored in
vegetation than in the soil, fallowing re-
stores soil fertility. Stripped of the dense
vegetative cover, soils in the humid tropics
quickly lose their fertility. In response,
tropical farmers have mastered shifting
cultivation, whereby they clear land and
crop it for three or four years, and then
systematically abandon it as crop yields
decline; after 20 to 25 years, when the
exhausted soils have revived, ''shifting
cultivators’’ repeat the cycle.

These practices have enabled farmers to
move on to land where conventional agri-
culture would not survive. In doing so, they
have greatly increased the earth’'s capacity
to feed people. But now, under population-
induced stress, these time-tested practices
are beginning to break down.

Agronomists understand only too well
the mounting pressures on fand, but
analyses of overall cropland trends have
untit recently been sketchy hecause data
have been sparse. An alternative is to use
data for grains only, since grain occupies
some 70 percent of the world's cropland.
This sacrifices comprehensiveness, but
the reliability of data more than compen-

APRIL 1981

sates. According to the U.S. Department
of Agriculture computer data bank,

rising land productivity from 1950 to
1980 accounted for close to four-fifths

of the growth in the world food supply
since mid-century. Between 1950 and
1880, when the area planted to cereals
expanded by 152 million hectares, or some
25 percent, two spurts of rapid expansion
occurred. During the first, from 1951 to
1965, fully haif of the increase came from
the extension of grain production onto the
""Virgin Lands’’ of the Soviet Union. In the
sixteen years between 1956 and 1972,
the area planted in cereals increased only
7 percent worldwide. During this period
of excess production capacity, the United
States idled some 20 million of its 140
million hectares {350 million acres) of
cropland.

The second spurt occurred from 1972 to
1976 in response to poor weather and short
harvests. Some 50 million hectares were
added to the world’s harvested area of
cereals in this four-year period, a mere trice
in agriculture’s long history. Overall, the
area increase amounted to another 7 per-
cent, at least one-third of the grain reflec-
ing the return to production of U.S. crop-
land previously idied under government
programs. A smatler share came from
reducing the amount of land fallowed in the
United States and the Soviet Union and
from expanding the cultivated area in
Argentina, Brazil, and Nigeria, and other
developing countries.

When the food supply tightened a decade
ago, the agricultural system had enough
slack to allow the land planted to cereals to
expand in one giant step. But that increase
gives us no grounds for hope for another.
Special circumstances obtained then: we
had idled cropiand and fallow fields to
return to production. Now we have neither.

Thinning Topsoil

Just as important to food production as the
amount of land available to produce crops
is its condition. Only inches deep (usually
less than a foot} over much of the earth’s
surface, topsoil forms a fertile carpet over
less productive subsoils. As the topsoil layer
is lost, subsoil becomes part of the tillage
layer, reducing the soil’s organic matter, its
nutrients, water-retention capacity, aeration
capacity and other structural characteristics
that make it ideal for plant growth. Beneath
this life-giving layer lies a planet as barren
as the moon.

Soil erosion is a natural process, one that
occurs even on untended grasslands and in
pristine forests. But on land that is cleared
and cropped, soil erosion accelerates and
becomes another proposition altogether.

Whenever the pace of erosion exceeds the
natural rate of soil formation, the topsoil
thins and eventually disappears, leaving
only subsoil or bare rock. When the topsoil
can no longer adequately support vegeta-
tion, the cropland is abandoned. But the
gradual loss of topsoil and the slow decline
in inherent fertility that precedes abandon-
ment may take many decades.

Soil erosion and cropland abandonment
continue for good reasons even in the'press
of food shortages. As the demand for food
mounts, cultivation is both intensified on
the existing cropfand base and extended
onto marginal soils. Unfortunately, some of
the techniques for raising land productivity
in the near term exacerbate soil loss. In the
American Midwest, pressure to produce
has led farmers to plant corn continuously,
thereby eliminating the rotations that
traditionally included the soii-retaining
pastures and hay. The shift to continuous

.cropping of corn has been abetted by cheap
nitrogen fertilizers that replaced nitrogen-
fixing legumes in crop rotations. In lowa
alone, 200 million tons of soil are lost from
cropland each year. According toa 1977
report from the lowa State University Ex-
periment Station, that soil *‘simply cannot
be replaced within our lifetime or those of
our children. The eroded soil is gone, de-
pleting the fertility of the land."

Throughout the United States, the U.S.
Department of Agriculture’s Soil Conserva-
tion Service reports, farmers are not manag-
ing highly erodible soils as well today as
farmers did a generation ago. Taking con-
servation measures is relatively easy when
the system has excess capacity. But the
high grain prices and food shortages we
now have tempt farmers to forgo these
essential measures. By Soil Conservation
Service calculations, almost three billion
tons of soil was lostfrom U.S. cropiand in
1975, an average of 22 tons per hectare,
double what the Soil Conservation Service
considers a tolerable {oss.

Elsewhere in the world, the doubling of
demand for food over the past generation
has forced farmers onto dry and steep
lands, which are inherently susceptible to
erosion. {n the Third World, population
growth has forced farmers onto unterraced
mountainous soils. On these unprepared
fands, the natural cover quickly breaks up
and the topsoil washes into adjacent valleys
where it silts streams, reservoirs, and
canals.

in Andean Latin America, skewed land-
ownership patterns aggravate this problem.
Wealthy ranchers use the relatively level
valley floors for cattle grazing, forcing
small landholders onto steep slopes to pro-
duce subsistence crops. This pattern leads
to severe soil erosion on the stopes, which

_impairs the productive capacity of both the

mountainsides and the valieys.
Continued to page 40

1






from soil due to acid rain. Research of this
kind is helping to predict the consequences
of future acid rain on farmlands and forest
soils.

Soils and sediments are intimately
related in the environment. The principal
cause of U.S. soil loss is water erosion.
Some four billion tons of sediment enter
the waters of the continental U.S. each
year. Three fourths of the Nation’s water-
borne sediment comes from agricuitural
lands. About one billion ends up in the
ocean, and the remainder settles in rivers,
lakes, streams, and reservoirs, adversely
affecting productivity. Eroded agricuitural
soils containing fertilizers, pesticides,
herbicides, and other by-products of
modern farming practices can seriously
degrade such bodies.

Sediment Vs. Trout

Corvallis scientists recently developed
new information on the role of stream sedi-
ments in salmon and trout spawning.
Researchers found that for the best survival
of young fish from incubation emergence,
the diameter of gravel in the stream bottom
should be about four times larger than the
egg diameter. Excessive amounts of fine
sediment from improper logging, agricul-
tural, or construction practices deprive the
eggs of necessary oxygen and block the
emergence of young fish during hatching.
Corvallis scientists are now investigating
the adverse effects of sediments on entire
stream communities, and the role sedi-
ments play in transporting toxic chemicals.

Because of the large amount of sedi-
ment entering the Nation's rivers, frequent
dredging is required in many locations to
keep shipping channels open. Each year
approximately 60 million tons of dredged
material is dumped into the ocean. Before
ocean dumping of dredged material occurs,
the Army Corps of Engineers in cooperation
with EPA must determine whether or not
the sediments are contaminated by toxic
substances. The Clean Water Act prohibits
dumping of dredged materials which may
adversely affect the marine environment.

A bioassay test has been developed by
Corvallis scientists at the laboratory’s
Newport, Ore., costal field station that
allows investigators to determine the
toxicity of dredge sediments proposed for
disposal in the marine environment.
Benthic, or bottom-dwelling organisms, are
most susceptible to the adverse effects of
ocean dredging, dumping, and discharge
practices, because poliutants tend to con-
centrate in bottom sediments. To perform
the benthic bioassay, samples of sediments
are taken to a laboratory where the behavior
and death rates of test organisms, (in this
case small marine crustaceans), can be
monitored. This information is compared
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with controlled experimental data to deter-
mine the extent of poliution in the sample.
The benthic bicassay is now a criterion for
determining the suitability of dredged
materials for disposal under Corps of
Engineers regulations. The test is being
refined, will soon be available for a wider
range of monitoring applications, and
eventually may be used to determine the
toxicity of sediments near sources of
contamination such as municipal sewer
outfalis.

Newport researchers are refining another
procedure which may eventually comple-
ment the bioassay test. Since it is known
that pristine coastal locations normally are
dominated by marine organisms such as
brittle starfish that fifter their food from
water, and polluted areas are favored by
bottom-dwelling creatures such as marine
worms that scavenge in dead plant and
animal deposits, scientists have put this
information into a kind of pollution yard-
stick called an Infaunal Trophic Index. In
simple terms, it means that where a pre-
ponderance of one type of organism occurs,
this information helps scientists determine
if an area is poliuted or clean. To date the
test has been used in several southern
California locations where outfails empty
into the ocean.

In addition, marine microcosms are
being developed by Newport scientists to
investigate the ecological effects of a
variety of pollutants on marine bottom-
dwelling organisms. Because of the diffi-
culty in monitoring ocean sediments over
a long period of time, EPA scientists are
deveioping laboratory microcosms which
simulate some of the major physical,
chemical, and biological characteristics of
the ocean floor. These particular controlled
systems will simulate a major food chain
so the transfer of poliutants from one
organism to another can be investigated.

In addition, the behavior of various pollu-
tants in an assortment of sediments is
being monitored to determine, for example,
how pollutants travel between seawater
and the ocean floor, and what effects they
have on the microcosms. Ultimately, this
technique will be used to examine the
environmental effects of metals, sewage
effluents, dredged material contaminants,
and chlorinated hydrocarbons.

Physical changes such as soil erosion
play an important role in influencing the
quality of coastal environments. Estuaries,
the link between inland waters and the
ocean, are among the most productive
waters in the world. Corvallis scientists are
using Yaquina Bay, a small estuary on the
central Oregon coast, as a model for study-
ing the physical processes influencing
larger estuaries. Suspended particles in

the water are the subject of a special study
due to the role they play in the transport
and dispersion of pollutants.

Poisonous Stream Beds

For the past several years, EPA scientists
have put forth considerable effort to
develop water quality criteria to assist
regulatory officials in adopting water qual-
ity standards. These criteria do not reflect
economic or technological concerns; they
are simply the best scientific estimate of
the maximum concentration of a pollutant
that aquatic life can tolerate under typical
circumstances. The Agency is now explor-
ing the need for sediment quality criteria
to protect aquatic life. Researchers believe
that in some cases a stream might contain
harmless concentrations of pollutants in
the water but unsafe levels in bottom sedi-
ments, making the development of water
quality criteria more difficuit. Fish and
other aquatic life that live or spawn on the
bottom, or that feed on bottom-dwelling
plants or animals, may be poisoned even if
a body of water meets water quality
criteria. :

Ocean sediments are the ultimate sink
for a wide variety of pollutants. Chlorinated
hydrocarbons, petroleum compounds,
metals, and radionuclides are reentering
the water or being ingested by marine
organisms. Once pollutants enter the food
chain, human contamination becomes a
possibility. In recent years excessive con-
tamination of marine life by synthetic
organic chemicals such as DDT and
polychlorinated biphenyls (PCB’s} has re-
quired the ciosure of major fishing areas,
resulting in severe economic disruption of
the industry.

Marine sediments quality criteria may
be necessary to protect coastal organisms,
just as freshwater sediment criteria may be
necessary to protect life in our lakes, rivers,
and streams. Scientists at the Newport
field station are investigating both bottom
and suspended sediments and how they
interact with other physical, chemical, and
biological ocean processes. Some day
sediment quality criteria and water quality
criteria together may form the foundation
for environmental standards.

Soils and sediments provide the essen-
tial nutrients and physical foundation for
nearly all plant life. They also provide a
habitat for innumerable species of micro-
organisms and animals. The need to main-
tain and protect from poliutants the weli-
being of this critical component of our
environment is clear to us all. For, as the
Roman poet Virgil observed 21 centuries
ago, 'Not every soil can bear all things.” [

Mark Schaefer is a writer/editor at the
Corvallis Environmental Research
Laboratory.
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Alaska’s
20 Million
Virgin
Acres

Aaska is beginning major
crop production on nearly
20 million acres of land which
has summer days averaging 20
hours i length.

Since this area has a frost-
free growing season similar to
that of many northern States,
scientists have recognized the
crop-growing potential for
years. But only recently has the
State been able to take advan-
tage of today's production,
transportation, and marketing
knowledge.

In 1978, Alaska started its
drive for self-sufficiency in agri-
culture with a demonstration
project of 58,000 acres near
the smail community of Delta
Junction, 100 miles southeast
of Fairbanks. In a State whose
citizens pride themselves with
putting the land and environ-
ment first, the initial step was to
implement a series of environ-
mental baseline studies. These
studies ranged fram surveys of
the hydrologic systems of the
area, sampling of the air qual-
ity, studies of small mammal
and bird populations, and pesti-
cide residue sampling.

The objectives of the anvi-
ronmental studies were to pro-
duce information useful to
agricultural development, to
maximize the amount of data
gathered from early agricul-
tural development for the bene-
fit of future projects, and to
detarmine methods of amelio-
rating the environmental im-
pact of agricultural develop-
ments. Although the surveys
aren’t final, the preliminary
resulits have yielded some very
interesting information. Tests
have proven that water feeding
precious clearwater saimon
spawning rivers originates from
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areas outside the boundaries o1
development and won’t be sub-
ject to potential runoff prob-
lems. Also, through the investi-
gative process, the potential of
agricultural irrigation was
identified. Additionatly, aguatic
invertebrate populations and
plant life were shown to be re-
markably stable with little like-
lihood of disturbance by
agriculture.

Preventing Wind Erosion

One potential problem that con-
cerns everyone is erosion
caused by characteristic local
winds. As a preventive meas-
ure, farmers were required to
leave windbreaks every quarter
mile throughout the project,
and research is being conducted
ta identify new farm prac-

tices to reduce the need to till
the farm ground every year.
These “'no-till" practices will
help conserve valuable soil
moisture and also leave a stub-
ble residue to prevent sail
movement.

Clearing the scrub black
spruce from the land to leave
open fields has led to one envi-
ronmental problem that the
State has not yet been able to
solve. After vegetation is
pushed into huge piles, burning
has proved to be the anly eco-
nomic method of removal. In
the project’s first year, acci-
dental fires—often a problem
in Alaska's vast reaches—
charred more than 30,000 acres
and cost the State in excess of
$5 million to bring under con-
trol, Efforts are now under way
not only to minimize accidental
blazes but to find alternative
ways of clearing the land. One
proposed method would involve
huge seif-propelled chipping
and mulching machines which
could salvage the wood debris
in addition to eliminating fires,

An interesting aspect of this
new agricultural development is
a problem that the very first
pioneers faced in the Great
Plains States—wild, free roam-

ing bison. A wild herd of 35010
500 animals, originally intro-
duced from Montana, roam
throughout the Delta Junction
area and from time to time graze
on farmers’ haystacks and grain
fields. At times, the multiple-
use land concept is a bit
strained, but coordinated efforts
by agriculturists and wildlife
managers to divert the bison to
areas away from the farms and
to create new habitat ranges
appears to offer a possiblie
solution.

Land Without Weeds

One aspect of agricultural de-
velopment that could prove to
be uniquely beneficial to Alaska
is in the area of pest control,
both weeds and insects. It's
hard to imagine for anyone as-
sociated with developed agri-
culture, but newly cleared land
in Alaska has no weeds. Even
older, developed farm ground
has only minor annual weeds
that can be controlled with
proper cultural practices and
minor use of chemicals. Only
the extremely naive person
would believe that weed prob-
lems won't come to this new
land, but proper management
and attention to seed quality
together with conscientious
efforts by regulatory agencies
could avoid many mistakes of
the past and also give farmers
an economic advantage over
many other areas.

Where chemical control of
weeds is needed, the State Divi-
sion of Agricuiture, the Univer-
sity of Alaska, and the U.S.
Environmental Pratection
Agency are working very
closely to monitor the use and
the effect on crops and the
environment. For the last sev-
eral years researchers have
been observing the experimen-
tal and emergency use of the
chemical Treflan on rapeseed.

The Canadians have done
extensive research on this
chemical, and it has been
cleared for use on other crops
in the United States. Last May
EPA issued an experimental use
permit to the State of Alaska’s
Division of Agriculture for the
product, subject to a number of
restrictions. Authorities also are
keeping a watch on the Delta

Project tor potential environ-
mental problems such as air
pollution from dust blowing off
newly-plowed fields.

Because of the tremendous
potential this northern climate
crop has for rapeseed oil—a
praduct much in demand in the
Orient-—and also for high pro-
tein animal feed, a coordinated
effort to monitor its usefulness
and effect is essential.

{ocal residents and agricul-
tural scientists have known
about the possibilities for agri-
culture in Alaska for many
years, but only recently has a
complete coordinated effort
been attempted, due mainly to
petroleum revenuss and the
current State administration’s
desire to develop renewable
resources.

When someone mentions

agriculture today, most people
think about sophisticated equip-
ment, technologically advanced
pesticide controls, and one of
the most efficient industries in
the world. In a world of mod-
ern, fast, and well developed
agriculture a person can
scarcely imagine what it was
like prior to our scientific ad-
vances. But that's what the
situation resembles in the

State of Alaska.

The story of agricultural de-
velopment in the United States
is one invalving years of trial
and error, successes, and some
failures. In their efforts to im-
plement agriculture, Alaskan
officials are hoping to avoid
many of the mistakes of the
past, especially where the envi-
ronment is concerned.

Only through the efforts of
everyone—farmers, govern-
ment agencies, universities, and
urban residents—can success
be achieved. Developing an
agricultural industry is an ex-
citing challenge and monumen-
tai task, but the rewards will be
even greater in terms of self-
sufficiency, renewable re-
sources, employment, standard
of living, clean environment,
and multiple use of our land
in Alaska. [J

Robert Pollock is Executive

Director of the Agricuitural
Action Council, State of Alaska.
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UUIMEn NISTory. 1IT1S proceeaing apace rar
beyond the horizon, unheard and unseen,
so distant as to seem inconsequential and
esoteric. Never has the ecology of a region
been altered so rapidly, in such an essen-
tially irreversible fashion and, ironically,
for so little gain.

Tropical rain forests are biologically the
richest expanses of land found on earth,
sometimes with ten acres containing three
hundred species of trees compared to an
average of twenty or so per acre in temper-
ate forests. They cover only seven percent
of the earth’s land area yet support up to
five million of the ten million forms of life
estimated to exist worldwide today. The
richness of these forests represents a bio-
logical haven and storehouse of existing
and potential genetic resources, most with
capacity still unknown.

Yet this terrestrial biological treasure
trove is far from untouched. Today our
tropical forests are diminishing at alarming
and accelerating rates. to a point where
they now cover only 66 percent of their
original expanse. In the past century and a
half, 1.5 billion acres have been devastated
around the globe. Africa has destroyed over
50 percent of its rain forests; over 40 per-
cent of Asia’s have disappeared, and 66
percent of Central America’s original forests
are already gone. Based on the projections
outlined in the Global 2000 Report,
only one-fourth of the world’s
original forest cover may still stand twenty
years hence. Worldwide these forests are
being destroyed through settlement, land
conversion and harvesting of timber at a
rate of 45 million acres per year. At this
rate, there will be no rain forests left in
80 years. The gloomy predictions of
massive extinctions in the Global 2000
Report stem mostly from tropical de-
forestation.

Population and economic growth place
the most pressure on these forested re-
gions. The pressure for land for homes and
farms, and the need for firewood—the main
fuel supply for 75 percent of the earth’s
people—are major causes of forest de-
struction. Thousands of acres are burned
to convert the land into pastures, often use-
ful for very short lifespans. In some parts of
the world, slash and burn commercial har-
vesting is creating deserts where jungles
stood not long before.

Destroying Future Medicines

The husbanding of biological diversity is of
inestimable value to medicine, industry,
and agriculture. The tropical forests are of
particular importance in this regard be-
cause such a large portion of the world’s
species occur in them. More than one-
fourth of all prescriptions are biologic in
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marketed. Two drugs recently developed
from a tropical forest plant now give the
leukemia sufferer an 80 percent greater
chance of recovery. Many oils, resins, dyes,
gums, and other commercially useful com-
pounds can be found in the rain forests of
the world. Presently researchers are work-
ing with the plant genus Euphorbia, which
contains a material similar to the hydrocar-
bons found in petrochemicals. Recently a
tree {(Copaifera langsdorfii) was discovered
in the Amazon basin which contains a sap
that can be directly used to power diesel
engines. Just two years ago, a wild peren-
nial corn was discovered in southern Mex-
ico, intriguing scientists with its potential
for greatly simplifying corn production
technigues. Yet this "lowly weed"’ lay in an
area under extreme stress from nearby
expanding human settlement.

How many resources are yet to be dis-
covered? What potential contributions to
human welfare are still out there, waiting to
be tapped? Only by carefully examining
existing rain forests and then, through care-
ful planning, will we be abie to benefit fully
from them. Needed resources are being
wasted and sometimes eliminated. Scien-
tists and conservationists everywhere must
strive to reverse these destructive trends,

Climate Changes

The environmental effects of deforestation
are increasingly significant as well. The
climate may show modification through an
increase of temperature which may in turn
cause regional drying trends; polar ice caps
may shrink and the sea level rise. This
could well resulit from atmospheric accum-
ulation of carbon dioxide and other gases,
which would reflect radiated heat back to
the earth’s surface. The fact that carbon
dioxide is increasing is not questionable,
but the causes are less clear. The tropical
rain forests do represent an enormous re-
serve of the earth’s accessible carbon—up
to 340 billion tons.

Tropical forests play importantroles in
hydrological cycles. Forests retain water,
gradually releasing it throughout the year.
By doing this, forests maintain a consistent
supply of quality water, regulating flow to
downstream agriculture, industry, and hu-
man living areas. Further, it is estimated
that 50 percent of Amazonian rainfall is
induced by the rain forest itself. Tropical
deforestation may also cause a drying
trend in the jungles by destroying this
capacity to generate rainfail.

Rain forests are very efficient at cycling
nutrients. In many instances most of the
nutrients are locked up in the iiving systems
and the soil is nutrient-poor. The ways in
which land is being deforested and used

problerms must be stualea in terms o1 con-
stant nutrient renewal and avoiding nutrient
loss. The trend, however, is one of de-
teriorating conditions.

Deforestation as the result of timbering
occurs in two main ways. The first, modifi-
cation through selective logging, would
seem to least upset the forest ecosystem,
but in many instances techniques are crude
and the physical destruction goes beyond
the removal of select trees. Erosion occurs,
nutrients are depleted jeopardizing regen-
eration, diversity is lowered, and balance
is upset. The economic benefits of the sec-
ond form, transformation forestry, are
immediate. But here too, problems arise
when the lack of diversity presentina
monoculture opens plantations up to the
influx of disease, pest plants and animals.
Yet it must be remembered that in principle
a well-managed plantation forest can meet
timber demands, taking pressure off the
natural forests.

Plans For Protection

The outlook for tropical rain forests may
look unpromising thus far. Serious prob-
lems are on the rise, but there do exist
worthwhile efforts to deal with these prob-
lems. The Amazon forest area is one where
the fate is not as dark. Amazonia is covered
in more tropical forest than exists anywhere
else and 70 percent of its jungle is yet un-
touched. The understanding of how to
develop forests for the diverse resources
they offer, and the knowledge of how large
an ecosystem must be to sustain renewabii-
ity, are matters presentiy under study. The
Indonesian government is supporting policy
plans on management of island conserva-
tion; Costa Rica maintains a well estab-
lished national park system; Ecuador and
Colombia are creating new protected areas;
Brazil has more than tripled its national
park system in area in one and a half years
—worldwide, nations are approaching the
problem of development and conservation.
The ultimate test of whether govern-
ments will rise to the challenge presented
by the awesome possibilities in the Global
2000 Report or respond to the incontro-
vertible message of the World Conservation
Strategy about the mutual dependence of
conservation and development will be in
the tropical forest regions. The problems
are much harder there than elsewhere. Yet
the stakes are much greater, for so much is
to be gained by keeping the 50 percent of
the world’s variety of biological resources
they represent, and so little is gained from
the current treatment of tropical forests. O

Mr. Train was EPA’s second Administrator
and is now President of the World Wildiife
Fund, U.S.






some of that to the concern for
the soil and water fosses and
the very serious flooding prob-
lems thathad occurred. It's one
of the reasons for conservation
programs being strong and for
TVA being highly recognized in
that particular area. They had
very serious soi! loss and flood-
ing problems, and now the land
use changes are dramatic. A
combination of extensive land
use changes back to trees and
fand treatment on cropiand

has changed the landscape
considerably.

Last November the De-
partment of Agriculture
preaicted world reserves of
cereal grains would reach
their lowest leve! in 5 years
within a year. What are the
reasons for this, and what
ramadies would you propose?
It's perhaps easier to tell
some of the reasons, as
.« wderstand it, than the rem-
edies. But, there isn’t any ques-
tion about the reserves of cereal
grains being down. Even though
the grain production outside of
the U.S. has increased an aver-
age of 21 million tons per year,
the consumption has been rising
at the rate of about 25 million
tons annually. Therefore, we do
have a gap. Then, on top of that,
we had the weather situation in
several key piaces in the world,
including our own country, that
has caused some depletion in
carry-over stocks. There were
disappointing harvests world-
wide for a variety of reasons
in 1980.

The fact that we do face this
prospect just two years after we
had the largest global stocks of
grains in over a decade simply
underscored the continued vul-
nerability of our world food
situation and that the balance
between too much or too little
tilts easily and rapidly.

in terms of soil and water
conservation, what we've been
concerned about is that our
basic land and water production
base is in place, is not degrad-
ing, is there for sustained yield,
and, hopefully, increases in
yields each year over a very long
period of time. Our evaluations
in the Soil Conservation Service
and in other agencies in the
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Department connected with the
Resources Conservation Act are
looking at a 50-year time hori-
zon. So, even though that's a
long time, in terms of making
projections based on past his-
tory, it indicates that we are
concerned about a sound nat-
ural resource base. You need a
long-term look at it to make
some of the adjustments that
are important.

Youmentioned increased

consumption. Is that due
to population growth through-
=-<+hg world?

Yes, no question about it.

That's one of the things
wnatwe've analyzed as to the
condition of the natural re-
sources. World population is on
a trend that will probably double
from where we are now by the
turn of the century.

The U.S. is losing about

3 million acres of farm-
1ana a year to develapers,
highway builders, and other
uses. Yet, a Harris poll com-
missioned by USDA shows
that more than 50 percent of
Americans consider the loss
of good farmland a serious
probiem. How do you view
«L*~ jiscrepancy?

It’s a fact that there are

continued movements of
gooa productive agricuitural
land to non-agricultural pur-
poses, in spite of the concern
that the public expressed.

People have recognized the
problem, and they are con-
cerned about it and there are
some things underway which |
think will be helpful.

A year and a half ago the
Chairman of the Council on
Environmental Quality and the
Secretary of Agriculture com-
missioned, along with several
of the other major U.S. agen-
cies, the National Agricultural
Lands Study. This is related to
the availability of agricultural
land. Their report released in
January has a much more de-
tailed analysis of the supply and
demand area that is concerned
with our land resources—what
is the trend and what's been

happening to agricultural lands,
especially our more important
farm lands moving from agri-
cultural to non-agricultural,
urban type uses.”

Some aspects of this report
deal with what can be done at
the State and local level and the
proper role of each level of
government. There's a set of
recommendations thatrecog-
nize the importance of what the
Harris Poll people were telling
us and the fact that the loss is
getting a lot of attention. This is
on the agenda of a lot of differ-
ent groups around the country.

What are the implica-

tions for our future if
-=-~tind of loss continues?

They're the soils that are

usually quite level, quite
aeep; they require a minimum
of conservation management to
be effective in terms of intensive
cropland use. They probably
require less energy use to pro-
duce a crop, but because they
are level and accessible, they
are also extremely attractive to
non-agricultural uses, including
urbanization, highways, air-
ports, and that sort of thing.
That's why the movement of
these types of land to non-
agricultural uses has been
occurring.

The implications relate to
what this does to our produc-
tive capacity, especially when
we couple it with continuing
soil erosion problems on our
intensively cropped lands. What
are the implications for in-
creased inputs such as fertil-
izers, pesticides, and energy-
intensive activities to continue
to produce food in the quantity
that's needed and also at the
cost—in a most cost-effective
way—ifrom the standpoint of
the price to the consumer? The
National Agricuitural Land
Study simply indicates many of
these areas that are of concern
because of the nature of the
types of soils that have been
moved from agricultural to
urban uses.

Many of the things that we're
talking about are regional or
local in character. But the
studies show that around our
major metropolitan areas,

* Ed note: A separate article on the
land study appears elsewhere in
this issue.

where the pressure is very high,
some of these important farm
lands are moving to nen-agri-
cuiltural uses, and that's an
irretrievable {oss. We also find
quite a dispersion out into rural
areas of industry and popula-
tion. The movement to the so-
called Sun Belt impacts areas
like Florida, Arizona, and
Southern California, where we
do have extensive areas of ex-
cellent agricultural lands that
are being given priority for
urbanization.

Some agricultural tech-

nologists claim that,
pecause there are some 2.3
billion acres in the U.S., the
danger of ‘’paving over’’ farm-
land is exaggerated and that
urban areas, highways, etc.,
are only 2.7 percent of that
total. Do you have a response
- =tat?

Yes. It is a mixed story re-

garding where people are
located as to how they view
this. In many of the local areas,
including my county in Mary-
land, Anne Arundel County,
they feel very much concerned
about this problem. Now, Mary-
land itself is limited in terms of
its good agricultural land, so
there have been actions taken in
our State as there have been in
several others regarding this
problem. If we look at the 2.3
biilion acre area in the country,
one might ask, isn't there very
ample land for al{ uses? Butwe
need to pull that back to what
lands would be best for inten-
sive crop use. And it's consider-
ably less than this. It's a figure
that is slightly over 500 million
acres.

That would be prime
land?

That's our better agricul-

tural land that we would
ciassify as suitable for crop-
land. Much of that is now being
used for cropping. In terms of
data there may be another 125
or 130 million acres thatare
now in grass or trees that have
potential for cropland that could
under very special circum-
stances be brought back into
production, although this would
be somewhat costly because of
the good uses that they're in



tne same time, we do have in
present cropping perhaps 30 to
40 million acres that are mar-
ginally suited for this purpose.
So that latter balance of land
probably should be moved out
of crop use and the land now in
another use could be shifted
back into crops. Really, when
you look at the long-range fu-
ture, there is not much over
what we now have as a reserve
that would be good land to con-
vert back to cropping if needed.

Some of these critics

claim we create over 1
miutison cropland acres annu-
ally by swamp drainage, irri-
gation, and other techniques.
What is your view of this
~¢=~t-ment?

Well, much of our produc-

tive crop area in the coun-
uy 15> because there has been
improved water management,
either because of problems that
were rglated to too much or too
little water. And | think we'll
always have some of that some-
place in the country. We have
managed water and land for a
long time to have land that is
now considered prime or very
important farmland. But the re-
strictions on what can be done
about the so-called wetiands
are Increasingly prohibitive to
allow them to come into agricul-
ture. The possibility of new irri-
gated acres is becoming more
costly. Good reservoir sites are
pretty weil used up. The under-
ground water supply is also of
major concern as to how ample
that is. In some areas it's being
drawn down quite rapidly. So,
there’'s going to be less oppor-
tunity to develop good agricul-
tural land from the standpoint
of removing too much water or
adding where we have too little.
The acres that then are available
to shift because of water man-
agement to an intensive crop
use are going to be less than
what they have been in the past.

Where we have good crop-

land because we added water or
we've taken away water that
wasn't needed, we're concerned
that those soils are properly
managed, so that they are held
primarily for agricultural pur-
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nigniy proauctve 101 agricui-
ture are keptin place. And that's
going to require quite an invest-
ment because in many cases
they need to be updated,

A number of States have

enacted laws to protect
their wetlands because
they've realized in recent
years these are valuable eco-
logically as spawning ground
for aquatic life, and also act
as filters to remove sediment.
Do you believe that draining
these wetlands to create
farmland may be counter-
nreadyctive?

Well, there are concerns

regarding land use no
wiawdl how you shift, If land is
now in grass or trees, but could
be considered potential crop-
land, there are going to be ob-
jections to that land coming out
of grass or trees because there
are people concerned about
those types of uses. It's equally
true of land that’s been identi-
fied as wetlands; there are laws
in several States that protect
those types of land as they pro-
tect other ecologically vulner-
able areas. This limits the types
of lands that would have been
available for transition one way
or the other without too much of
a handicap. Itis also very costly
to try to do something about
these water management prob-
iems. That cost increases
annually because of many other
pressures including inflation,
roughly 10 to 20 percent each
year.

The Soil Conservation
Service is making an in-
vouwry of prime and other
farmlands. is there a relation-
ship of this inventory to the
Surface Mining Control and
B~~lgmation Actof 19777
The 1977 Actitself does
require the restoration of
: farmlands after mining.
The mining plan itself has to
indicate how that will be done
before the mining permit is
granted. We have helped iden-
tify along with the State agen-
cies responsible for mining
activities the extent of those
prime lands that would be dis-
turbed by mining. Although the
Act does not obviously prohibit

01 1NOSe€ 1anas so that they are
commensurate with good agri-
cultural practices.

This area is in litigation, as
you may know, in terms of
whether or not the Federal Act
has in some way infringed on
State and local responsibility in
how land should be used and
how it should be controlled.
But, we're providing the techni-
cal data regarding the types of
soils, the measures that would
be needed to restoreitto a
productive use.

You’'re in essence say-

ing, ““This is prime land
anuif you want to go ahead
and strip mine it, that decision
is yours, but at least you're
awarg of what you're doing.”’

It’s more complicated than

that, But we're providing
ure iechnical data to help people
determine what kinds of lands
are on the surface to begin with,
and what kinds of lands would
be important to recognize in the
mining process as needing
some restoration.

Can stripped land be

restored?

Yes, we have been doing a

lot of work along this line,
cooperating with the companies
that do the mining. Several
States have laws that they think
should be in place to help do
this sort of thing. There's more
research needed to get at the
most effective ways of doing
this. Incidentally, we're spend-
ing quite a bit of time, too, on
helping reciaim those lands that
have been left in an ‘orphaned
stage,”” where it is almost a no-
man’s-land that has been mined
over many years in the past
when we didn’t have the resto-
ration policies we now have.
Those so-called abandoned
areas, highly erosive or dam-
aging from the standpoint ot
water quality, are being exam-
ined as to what can be aone to
restore them to some sort of
productive use including recre-
ation, wildlife habitat, or, in
some cases, even agriculture.

1¥5VU S, many wrees ana
hedges were planted as wind-
breaks on farms in the Plains
States. We understand some
are being cut down now as
firewood or to expand farms.
Is there any effort to replace
them to prevent environmen-
tal damage?

First of all, the windbreaks

and shelter belts in that
«wy+it Were introduced by hu-
man beings because it wasn't
a natural tree country. Although
many of these areas were
planted back in the Dust Bow!|
days, people aiso began quite
an extensive tree planting pro-
gram in the Plains area even
befare then. Some of these trees
and hedgerows are now being
removed because in many cases
these windbreaks and shelter
belts under present standards
are outdated. The trees are not
the best species to have in that
area. They really have gone
through a process in that many
of them are just naturally going
to disappear anyway. And we
have better recommendations
now in terms of tree species,
planning and design, that are
going to offset the loss.

We made a special study to
estimate the miles of wind-
breaks that had been removed
in five of the Great Plains
States. There were something
over 1,100 miles removed dur-
ing a five-year period in the
1970’s. But there were stiil
nearly 39,000 miles of these
windbreaks still in place. So,
about 3 percent of the total had
been removed during that
period. They were removed, in
some cases, because the wind-
break had to be replaced any-
way. In other cases, they had
been removed because the large
areas they were covering
weren’t needed under our pres-
ent designs. Some of the mod-
ern equipment, including pivot
irrigation, has caused some
re-thinking of where these trees
should be located and their
height. Our studies also show
that there is more replacement
of windbreaks that have been
taken out than what is being
removed. So, | think we're hold-
ing our own an this one.
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tary process, a desireto do a
better job managing their soil
and water. And so | think we
have a pretty sound foundation
here that for nearly 50 years
people have been willing to do
something about serious soil
loss, water quality, or any
other resource problem that
relates to their management of
the land. There are others, of
course, perhaps far removed
from the area, who own land
with tenants on the property
who may not have that view.
But there are many people that
are concernad about the future
of their land because they know
itwill be passed on to the next
generation. Some of these peo-
ple are handling the land as
maybe the fifth, sixth, or sev-
enth generation in that particu-
lar family.

| had the good fortune to look
at land operations in the Scan-
dinavian countries last fall,
And | was on land that had been
farmed for a thousand years.
We do not yet have that history
in this country.

One other thing about Scan-
dinavians. They have a general
philasophy that the land belongs
to all the people. Translated
into practice, this means that
you often see city dwellers on
weekends and after hours hik-
ing through woods because they
have the right to do this. It nur-
tures a respect in everyone for
the land. Their local govern-
ments also encourage city
dwellers to go to the country
and work on farms to help the
farmers during the summer.
This instills a genuine feeling
among the people for the land,
almost a religion, that is very
important for the well-being of
the country. The chiidren are
taught this from their earliest
years. There's a much stronger
land use ethic thatis very uni-
form throughout those coun-
tries than what we have in the
uU.s.

But we have an excellent be-
ginning on this. And each year,
in nearly every county of the
country, there is a strong dedi-
cation to what they call the soil
stewardship concept. This is
sponsored by the Conservation
Districts and the churches of
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the country. It indicates a very
deep concern for the land.

You mention the Scandi-
navian countries. Was
1 yudr impression that those
people were mostly living
and working on their own
property rather than absentee
numnarg?
Yes. That's one of their
strong tenets, that farming
anu 1orestry operations are con-
ducted by people who do own
that property. They are not very
high on having land operated
by a tenant.
Our Conservation Dis-
tricts, locally organized
and governed by local people,
have a great deal of experience
that they can call on to cause
people to be concerned about
how their property is handled.
We're finding that in areas
where there is neglect of prop-
erty, there are nuisance laws
that have been called on.

What do you think is

the most important step
we uan take to combat loss of
nntr egjls?

First of all, create an

awareness of the severity
vi w2 problem. There are stili
very serious soil losses from our
intensively-used croplands. It's
exceeding perhaps two billion
tons annually. In addition, we
have another biltion tons of
soil loss from stream banks,
gully type erosion, construction
sites, that sort of thing. So we
need an awareness of the fact
that there is a serious problem.

Now where is this problem

occurring? We can identify the
types of land areas that are
most vulnerable, We can iden-
tify the types of crops that tend
to induce serious soil loss un-
less the land is properly man-
aged. We can offer, once people
are aware of the problem, most
of the technical guidance that's
needed to correct the problem.
In some cases, this is a matter
of the types of land use thatis
practiced. Some land is better
suited for cropping than others.
And if it's used for cropping,
then itrequires a certain type
of conservation system. If land
is used for cropping and it
would be better in grass or
trees, we can make that recom-
mendation.

The providing of knowledge
and the translation of that
knowledge into a plan and then
into action are obviously the
things we have to do to combat
these losses. We do have some
chronic and critical areas that
we don’t have good answers
for. We need to have additional
studies of how best to work on
those problems. We've identi-
fied them. We're willing to dedi-
cate and target additional re-
sources into those areas to see
what can be done. A good ex-
ample is West Tennessee,
where all of the agencies at the
local and State level are coop-
erating to do more to aid that
area, to identify the problem
and to come up with some bet-
ter answers.

What is unique about

West Tennessee?

Well, it's a highly erosive

area, along the Mississippi
niver,. We've also found a con-
siderable iand shift there as the
demand for more soybeans
came in the last decade. That's
responding to the market, but
it's also putting a very heavy
stress onthose fragile resources
that are very vulnerable because
of the combination of soils and
rainfall and that sort of thing.

What happens after you

harvest the soybeans
ano thg tand is left bare?

It's very valuable. There is

water erosion in that area,
wie ovil loss is much in excess
of what we consider a tolerable
level. We have an average ioss
in this country that nature can
replenish of about five tons per
acre per year. In those areas that
we are talking about we may be
exceeding 35-40 tons.

In a place like Western

Tennessee, isita
manal of planting a cover
crop after the soybeans are
harvested to hold the land in
_l-_.‘?

Some land that should not

be cropped can be re-
wiarned to grass or trees. And
it's notan easy thing because
that’s usually a loss in terms of
immediate cash income. In
other cases, if land is suitable
for cropping, it needs a very ex-

tensive conservation system,
including grass waterways and
contouring and perhaps ter-
racing if that’s a practice that
fits that particular area. A whole
series of things can be done to
improve the way in which the
land is handied. Yes, they do
need some kind of cover on that
soi} to the maximum extent.
One of the rapidly growing prac-
tices that we're encouraging is
what we call minimum tillage.
It's a matter of leaving the resi-
dues being produced by the
crops to the maximum on the
surface. This means the land is
disturbed the least possible to
get the next crop in. And that is
good practice in that area.

Given the soil loss fig-

ures, are there any indi-
vauuns that farm production
will decline as a result, or
can we compensate with other
farming techniques?

One of the things we've

identified in our studies of
s oifectiveness of the con-
servation programs is that top-
soil loss and the effect on crop
yields has been masked or cov-
ered up by our new technolfogy
that's come in place the last
three or four decades. We've
made tremendous strides in
introducing new varieties of
pesticides, herbicides, and
additional mechanization that
have tended to offset the soil
loss effect on crop yields. But
we're at a point now where that
is not as available in the form
of new technology. The annuat
yieids per acre show a decrease
or at least a plateau from the
standpoint of past trends, so
we're estimating that, for in-
stance on cornyields, they can
decline three or four bushels per
acre for every inch of top soil
lost. And in terms of a long-
term projaction, we're suggest-
ing that, uniess farm production
technoiogy continues to in-
crease at the rate that it had
earliar, the effects of soil loss
are going to be quite serious in
some sections of the country for
certain types of craps. We do
need additional research to
have available the technology
we had in the past. O

This interview was conducted

by Truman Temple, Associate
Editor of EPA Journal.
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Minorities

Region 1 recently spon-
sored an exposition
entitled "Working
Together to Bridge the
Gap,'’ focusing on the
nead to include minority
and women-owned busi-
nesses in EPA’s construc-
tion grants program for
wastewater treatment
facilities. The exposition
was held in Providence,
R.l., and was attended by
about 1,000 peopie.

Over 100 minority and
women-owned business
enterprises including pub-
tic relations agencies,
equipment leasing and
rental, graphic design,
legal services, trucking,
construction contractors
and manufacturers as
well as architects and
engineers provided ex-
hibits and displays.

Region 1 also recently
sponsored a pubHc meet-
ing to solicit comment on
its draft 1980 construc-
tion grants strategy. The
strategy is designed for
the remaining clean water
needs, goals for 1990,
and what changes need to
be made in the construc-
tion grants program in
the 1980's to mest those
goals.
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Hetuse

EPA Region 2 intends to
publish in late April an
environmental impact
statement on the Upper
Passaic River Basin 201
Facilities Plan in New
Jersey. A major issue to
be addressed in the state-
ment is the impact on the
Great Swamp National
Wildlife Refuge of the
fiows from two sewage
treatment plants slated
for upgrading and expan-
sion. The major environ-
mental problem facing
the Refuge is non-point
source pollution from
nearby developments.
U.S. Fish and Wildlife
Service reports indicate
that uncontrolled devel-
opment of headwater
streams leading to the
Great Swamp is turning
the Refuge into a sink
for sediments, fertilizers,
and other pollutants.

Preservation of the
Great Swamp is a vita!
necessity for the tens of
thousands who depend on
the area as a recharge
zone for pure drinking
water, Region 2 officials
sald. Even more communi-
ties situated in the Passaic
River Basin rely on the
Refuge to draw off flood
water during heavy rain-
fall.

At present several Fed-
erally-administered pro-
grams provide for land
use constraints that will
help resolve the runoff and
flooding problems in the
Refuge. In addition, as
part of the environmental
Impact statement process,
EPA intends to use new
Faderal discharge permit
regulations and designate
the Great Swamp water-
shed a General Permit
Program area, subject to
conditions governing the
program,

Settiement
FMC Corporation has
agreed to pay $1 million
into an environmental
trust fund in order to
settie a Federal suit charg-
ing the company and two
of its employees with con-
spiracy, withholding in-
formation, and obstruc-
tion of Agency proceed-
ings. These charges
stemmed from EPA Re-
gion 3's investigation of
the discharges of carbon
tetrachloride into the
Kanawha River from
FMC's South Charleston,
W.Va. plantin 1977.

FMC pleaded guilty to
the withhoiding informa-
tion and obstruction
charges. In exchange for
the withdrawal of all
charges against the indi-
vidual employees and the
conspiracy charge against
the company, FMC also
agreed to pay the maxi-
mum fine of $35,000 and
to pay the $1 million into
the trust fund.

The agreement speci-
fies that the money will
be used on projects re-
lated to water quality or
the effect of water pol-
lution on human health.
Whenever possible, pref-
erence will be given to
projects which benefit
individuals or the environ-
ment of the Kanawha and
Ohio River valleys.

Coal Study

Region 3 recently com-
pleted an environmental
assessment on the impact
of coal mining in West
Virginia, aimed at reduc-

on all aspects of the en-
vironment such as fish,
erosion, sedimentation
and wildlife, as well as
water quality. Prior to

the study, it could take

up to one year for a coal
company to receive a Na-
tional Pollution Discharge
Elimination System permit
for discharge into water-
ways. Now, because of
this statewide study and
other cooperative agree-
ments with the West Vir-
ginia Department of Nat-
ural Resources, £PA will
be able to process nearly
85 percent of the coal
mining permits within one
month of receipt of their
application.

oyniug

Region 4 officials are pres-
ently studying the poten-
tial impacts on air quality
of proposed synthetic

fuel instailations on Ten-
nessee and Alabama.

A Koppers Compeany
and Citles Service facility
in Qak Ridge, Tenn.,
would burn 29,000 tons
of high sulfur coal a day
to produce 50,000 barrels
of gasoline. The coal
would be mined in eastern
Tennessee. Region 4 staff
and the State are helping
the companies prepare
Prevention of Significant
Deterioration (PSD) ap-
plications.

A synfuel plant planned
for Memphis would con-
vert 3,000 tons of high
suiphur coal into 150 mil-
lion cubic feet of gas. A
draft environmental im-
pact statement and PSD
application are under
review,

teedstocks would turn ™
20,000 tons of coal a day
into synthetic gas equiv-
alent to 50,000 barrels of
imported oil.

Clearinghouse

Region 5, in cooperation
with the litinois EPA, has
awarded a $50,000 grant
to the Illinois State Cham-
ber of Commerce for the
establishment of an infor-
mation clearinghouse to
promote among lilinois in-
dustries a better under-
standing of the Clean Air
Act requirements and to
encourage innovative,
cost effactive ways to
come into compliance
with existing air quality
standards.

Through technical, fi-
nancial, brokering, and
informational assistance,
the clearinghouse hopes
to be able to help indus-
tries take advantage of
options available to them
in meeting clean air stand-
ards, as outlined in the
1982 lllinois State Imple-
mentation Plan for clean
air. Those options, gen-
erally known as controlled
trading, include the “’bub-
ble'’ concept, emission
offsets, and emission off-
set banking and trading.
They were designed as 3
part of EPA’s regulatory
reform efforts and were -
meant to give industries
a bigger say in how and
where within a plant or
a series of plants shall air
emissions be controlled.

-
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Clean
Water

and Energy
from
Hyacinths

peeding through Japan, the
electrical train called the

“’Builet Express’’ moves along
at 150 miles per hour, carrying
passengers between Tokyo and
Kyoto. Gazing out the window
atrice paddy after rice paddy, a
visitor might find it hard to un-
derstand why the Japanese
Ministry of Agriculture and
Fisheries is considering the
conversion of many of these
rice paddies into large areas for
the purpose of cuituring the
water hyacinth.

But this lowly weed is be-
ginning to receive attention as a
possible source of animal feed,
mulching material, soil addi-
tive, and a source of energy. It
alsomay help remove pollutants
from wastewater. The plant,
originally brought to Japan as
an ornamental in the 1890's,
quickly fell into disfavor in that
era because it invaded and
often clogged a variety of water
systems such as ponds and irri-
gation channels. These waters
provided a perfect habitat for
the hyacinth, which prefers
water with low clarity, poor
movement, and which is en-
riched by waste products from
agricultural fields, residences,
or industries. The very reason
that the hyacinth flourishes in
an environment undesirable for
plants has prompted studies by
scientists of its ability to
cleanse poliuted waters.

Recognizing the need for
methods such as aquaculture
for treating the waste streams
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gushing out of factories and
cities in this highly industrial-
ized, heavily populated island,
Japanese officials began to look
for the latest information avail-
able. Since abundant research
was being produced in the
United States on aquaculture,
they sought information from
the Environmenta! Protection
Agency, among other agencies.

Ada Lab’s Role

Workshops, seminars, and in-
formal sessions were arranged
by EPA for Japanese scientists
and government officials includ-
ing members of the Japanese
Ministries for International
Trade and Industry and of Agri-
culture and Fisheries. Dr.
William Duffer of the Robert S.
Kerr Environmental Research
Laboratory, because of his work
in aquaculture, was able to
share information in the United
States concerning aquaculture
and the water hyacinth.

This research has shown that
the water hyacinth has the
ability to clean a variety of
wastestreams. One water hya-
cinth wastewater treatment
system in operation at Disney
World in Orlando, Fla., for
example, has demonstrated an
effectiveness equal to that pro-
vided by conventional second-
ary treatment systems.

Water hyacinth systems cost
considerably less to build and
operate than the more tradi-
tional concrete and steel waste-
water treatment facility. For a
conventional system with a
treatment capability of one
million gallons per day. for ex-
ample, construction costs
would be approximately $1.6
million, while a water hyacinth
system capable of treating the
same volume would cost ap-
proximately $830,000. In com-
paring operational costs, a
significant energy savings is
also possible through the use of
the water hyacinth system. A
conventional system will use

nearly 7.5 billion British thermal
units per year compared to less
than 3.5 billion per year for the
water hyacinth system.® This

is before taking into considera-
tion the energy savings also
possible from the production of
biomass by the hyacinths.

Studies by 15 Cities

This'treatment effectiveness
coupled with the potential for
cost and energy savings has
prompted at least 15 muni-
cipalities to consider seriously
the installation of water hya-
cinth wastewater treatment
systems. In San Diego, scien-
tists and engineers are currently
in the process of designing such
a system, in combination with
other treatment components,
for the cleaning of municipat
wastewater.

Studies currently underway
at the National Aeronautics and
Space Administration labora-
tory in Mississippi have also
shown promising results in the
ability of the water hyacinth to
treat chemical wastewaters.
This system receives discharges
from photographic and chemi-
cal laboratories and is able to
produce an effluent which meets
discharge standards.

Japan, like many other coun-
tries, has a limited amount of
available water, and as such is
looking at ways of reusing and
recycling all wastewaters. At
the present time, a variety of
industries have successfully
developed reuse or recycle
techniques. These include the
textile industry, steel and paper
mills, and tin-nickel plating
operations. in the future, these
industries may be using aqua-
culture to help treat their waste-
waters while reducing their
costs of operation.

Fast-Growing Weed

With an active growth period of
seven to 10 months per year in
tropical and semitropical re-
gions around the world, the
water hyacinth quickly reaches
a height of from 16 to 40

®A British thermal unit is the
heat required to raise a pound of
water one degree F.

inches. During the growing
season, this weed is capable of
absorbing pesticides, heavy
metals, nutrients, and organic
contaminants. To achieve maxi-
mum removal of nutrients,
plants must be in an active
period of growth. With frequent
harvesting, it is possible to pro-
duce 70 dry tons of biomass
per year per acre.

The biomass can be proc-
essed into animal feed, muich-
ing material and soil supple-
ments, or can be converted
through a fermentation process
into methane gas. The signifi-
cance of the latter is that the
gas can be burned like natural
gas as an energy source. Fora
nation such as Japan that pro-
duces onty one percent of its
energy needs, this methane
could be a significant bonus.

Conversion of rice paddies
to the production of the water
hyacinth may enable Japan to
gain a more economical, less
energy-intensive method of
treatment for wastewater as
well as an added capability of
producing methane gas, an
alternative energy source.

In the United States today,
gasohol, a fuel which is pro-
duced through a fermentation
process from crops such as corn
and wheat, is readily available.
in the near future, methane gas
produced from the water hya-
cinth plant may be just as
available.

Using green plants to trap
solar energy in living cells while
cleansing wastewater, and then
extracting that solar energy in
the form of methane gas,
sounds like a science fiction
story. But, as we increasingly
look for answers to our pollu-
tion and energy problems, as
well as new sources of food for
ourselves and the animals that
feed us, some innovative solu-
tions are being found. O

William Duffer is a research
aquatic biologist and Jane
Kellogg is a writer /editor at
EPA’s Robert S. Kerr Environ-
mental Research Laboratory in
Ada, Oklahoma.
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Uimetnoate Is used on
crops such as corn, sor-
‘ghum, wheat, safflower,
soybeans, cotton, tobacco,
alfaifa, fruits and nuts,
vegetables, and for other
purposes. Home gar-

¢ deners use it on ornamen-
t3 plants and trees. The

t imsecticide was being

investigated because it

s shown to cause birth
defects in animals, and
there was evidence that it
could cause tumors and
genetic damage in ani-
mals also.

Traces

The EPA’s Environmental
Radiation Monitoring
System has revealed that
trace amounts of fission
products were presentin
air particulate samples
taken from the cities of
Los Angeles and Berkeley,
Calif.; Santa Fe, N. Mex.;
and Las Vegas, Nev,, re-
cently. The samples
collected show the pres-
ence of barium-140 which
has a relatively short
radioactive half-life. How-
ever, the quantities
measured are 5o small
that the Agency con-
cluded that they are prob-
ably the last traces of
fallout from China’s
nuclear detonation on
October 16, 1980.

The Department of
Energy also informed EPA
that facilities under its
jurisdiction in lowa and
Tennessee reported de-
tecting trace amounts

"’)
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whicn are propaniy aue 10
the Chiness test.

EPA says that the levels
recently measured are
lower than those meas-
ured last fall, and that
neither level is high
enough to pose any signif-
icant health hazard to
the public.

Joint Effort

EPA recently announced
a major Agency effort to
promote joint research by
industries into new ways
to reduce pollution.

The Agency will begin
working closely with a
number of major business
organizations to inform
the Nation's industries
about guidelines from the
Justice Department that
clarify possible antitrust
aspects of joint industrial
research efforts. EPA
believes that uncertainties
about the antitrust impli-
cations of such joint
research have discour-
aged industries from
entering cooperation
projects that potentially
could find needed an-
swers to tough pollution
control questions. And

the Agency feels that such
rasearch is vital to the
effectiveness of future
polilution control! efforts.

The Justice Depart-
ment guidelines will be
distributed by the U.S.
Chamber of Commerce,
the Environmental Indus-
try Council, the Nationat
Environmental Develop-
ment Association, the
National Federation of
Independent Business-
men, the National Asso-
ciation of Manufacturers,
and other major trade
groups. In addition to
their memberships,
broader distribution of
the guidelines will be
attained through special
EPA mailings.

Air Quality

The EPA has awarded a
$555,764 contract to the
Rackwell international
Carporation of Newbury
Park, Calif., to collect and
monitor air quality data

in seven U.S. cities in
support of the Agency's
epidemiology research,

a branch of medical
science that deals with the
incidencs, distribution
and control of disease in
a population.

The projectis to last
through mid-1981. The
seven cities involved are:
Granite City, 1!l.; Bakers-
field, Calif.; Tampa, Fla.;
Cleveland, Ohio; River-
side, Calif.; Owensboro,
Ky., and Houston, Texas.

These cities were
selected by the type and
amount of certain popula-
tion concentrations indi-
cated in previous studies
and the predicted amount
of growth levels in certain
gases and particulate
emissions due to new
industries scheduled to

open in some of the cities.

Air samples will be
collected from three
different locations in each
city and each site will be
moenitored continuously
for two months.

Asbestos Use

The EPA has proposed a
new program to collect
needed information on
how asbestos, a cancer-
causing substance, is
used in the United States.

tries producing asbestos
or asbestos-containing
products. By giving a
comprehensive picture of
the life cycle of asbestos
fibers from mining and
miiling through product
manufacturing, use and
disposal, EPA will be
provided with sufficient
data to decide whether
controls on usage are
warranted.

EPA proposed the rule
under authority of Sec-
tion 8{a) of the Toxic
Substances Contro! Act,
which gives the Agency
the authority to collect
information on existing
chemicals; it can also
restrict their production
or use, if warranted.

Minorities

A “’profile’’ on asbestos The EPA recently pro-

use and exposure will be
assembled from data to
be submitted by indus-

posed revising and
clarifying its policies and
procedures related to
construction businesses
owned by minority-owned
architectural, enginser-
ing, consulting, and con-
struction firms in the
construction of EPA-
funded sewage treatment
facilities.

The proposed revisions
consist mainly of clarifi-
cations to the existing
requirements and would
not affect the basic pur-
pose of the policies. [
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Industry Awards

Black Urges
Farmland
Preservation

Five companies and two utilities were honored recently for
outstanding achievement in protecting the nation's environment.

The seven, winners of the 1981 National Environmental Industry
Awards, are Minnesota Power and Light Co., Duluth Minn., for air
polilution control; Diamond Walnut Growers, Inc., Stockton, Calif.,
for energy conservation; Goodyear Tire and Rubber Co., Akron, COhio,
for hazardous waste control; AMAX, Inc., Greenwich, Conn., for

land reclamation; Finch, Pruyn & Co., Inc., Glens Falls, N.Y.,

for solid waste management; Western Lake Superior Sanitary District,
Duluth, Minn., for wastewater control; and Hillshire Farm Company,
New London, Wis., for waste treatment. The awards, sponsored by

the White House Council on Environmental Quality and the Environ-
mental Industry Council, are in recognition of management commitment,
sound economic planning and engineering excellence. The winners
were chosen by an independent panel of judges.

Secretary of Agriculture John R. Block has called for a national

land use poliicy that stops urban development of some of the country's
richest farmlands. "In the next 20 years we cannot realize a 60 to
85 per cent increase in demand for U.S. agricultural products while
urbanizing three million acres of productive tand each year and
maintaining current low productivity rates," said Block in a recent
speech at the National Agricultural Lands Conference in Chicago.

He endorsed findings of tl.» National Agricultural Lands Study which
warned that the U.S. faces a land crisis in the next decade unless
policy changes stop develonment sprawl over productive croplands.

Block said the conversion of agricultural lands is a potential
crisis in a number of ways: "To meet the projected demands for the
next 20 years, most of this nation's 540 million-acre cropland base
would have to be in cultivetion. This would mean major shifts in
the U.S. agricultural system: taking land away from forage and
grazing uses, farming poor quality Tand that is costly to cultivate
and subject to erosion and environmental problems, and resulting in
higher food prices."
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In dryland wheat producing areas, pres-
sures to reduce the area in failow can also
sap the soil of moisture, as happened in the
U.S. Great Plains during the Dust-Bowl
years and in the Soviet Virgin Lands during
the 1960's. Except where land can be irri-
gated, the natural constraints on cultivation
under low-rainfall conditions cannot be
altered substantially.

Where fallowing and other restitutional
agricultural practices have fallen by the
way, compensatory measures can go only
so far. In the Soviet Union, attempts to
regain food self-sufficiency by investing
heavily in agriculture are stymied because
soils have lost some of their inherent pro-
ductivity. Measuring the degradation of
croplands in terms of gully formation, soil
scientists at the Soil Erosion Laboratory at
Moscow University have found that while
only 2 percent of the south central Soviet
Union shows severe gullying, as much as
50 percent of the land could follow suit as
efforts to intensify agriculture proceed. A
parallel Soviet study of the present gully
network in the Steppe and Forest Steppe
regions in the European USSR found that
gully formation has accelerated as ‘"good
land reserves became exhausted and siop-
ing land began to be plowed.” In an
analysis of Moscow's agricultural plans,
Harvard’s Thane Gustafson observes that
the Soviet Government must now reckon
with 50 years of neglect [that] have left
a legacy of badly damaged soils.”

Even while soil erosion raises the
demand in the Soviet Union for food im-

ports, it reduces export capacity elsewhere.

For example, Australia is also experiencing
serious soil erosion as it responds to the
growing world demand for grain exports.
Canberra-based soil scientist C, L. Watson
reports that '‘'some 50 percent of our exist-
ing agricultural and arid lands needs
ameliorative measures to just maintain
present productivity."”

Neighboring Indonesia is falling prey to
the same neglect. A report from the U.S.
embassy in Jakarta indicates that soil ero-
sion is bringing on an “ecological emer-
gency’’ in Java, laying waste to land at an
alarming rate, much faster than present
reclamation programs can restore it.
Similar pressures are bulding in Pakistan’s
rainfed agricultural regions. An AlD officer
in the Punjab area reports the annual
abandonment of several thousand hectares
of cropland because of severe erosion deg-
radation. In South Africa, biologist John
Hanks estimates that the province of Natal,
incorporating Kwazulu, is losing 200 mil-
lion tons of topsoil annually, the same
as is lost in lowa.
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recipient of what has been described as
Nepal's “‘most precious export.* {n Ethiopia,
according to U.S. AID Mission reports,
“there is an environmental nightmare
unfolding before our eyes. . .. Itis the
result of the acts of millions of Ethiopians
struggling for survival: scratching the sur-
face of eroded land and eroding it further;
cutting down the trees for warmth and

fuel and leaving the country denuded. . ..
Over one billion—one biiiion—tons of
topsoil flow from Ethiopia’s highlands

each year.”

Far from complete, this litany of dis-
asters merely suggests the scope and
impact of soil erosion. A 1977 United
Nations survey reported that almost one-
fifth of the world’s cropland is now being
steadily degraded.

Determining precisely the extent to
which topsoil loss reduces cropland fertility
is fairly complicated since increasing fer-
tilizer use can disguise declining natural
productivity. However, as Cornell’s David
Pimente! has noted, three U.S. studies
show that other things being equal, corn
yields decline by an average of "four
bushels per acre for each inch of topsoil
lost from a base of 12 inches of topsoil
orless.”

Underscoring the gravity of the erosion
threat is convincing evidence indicating
that adopting erosion-control practices is
not cost-effective for the farmer. An in-
terdisciplinary team of agricultural
scientists studying land in southern
lowa where erosion was excessive, calcul-
ated the projected near-term costs of ero-
sion in terms of additional energy use,
additional fertilizer use, and reduction in
yields. They found that the costs of reduc-
ing soil erosion to a tolerable level came to
three times the economic benefits of doing
s0. In the absence of governmental cost-
sharing of erosion control practices, a typi-
cal farmer with a narrow profit margin and
with land suffering from excessive erosion
would appear to have two choices: Adopt
the needed erosion controf measures and
face bankruptcy in the relatively near term,
or continue with business as usual until
eventually the inherent productivity of the
land fell to the point where it would be
abandoned.

The tough choice confronting lowa’s
farmers must be made the world over.
Differences in economic systems notwith-
standing, the same basic pressures on the
land are at work everywhere.

Spreading Deserts: The Human Hand

In semiarid regions where human and live-
stock populations are expanding at record
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cation, some 630 million people, or one
person of every seven, live in arid or
semiarid areas. An estimated 78 million
people inhabit tands rendered useless by
erosion, dune formation, changes in vege-
tation, and salt encrustation. For this
group, desertification means the destruc-
tion of livelihood as well as land.

Agronomists who specialize in manag-
ing arid and semiarid croplands have long
been aware of the mounting pressure on
fragile arid soils and of their progressive
deterioration. It was not, however, until the
droughts of the late 1960's and early
1970’s in Sahelian Africa that the social
consequences of desertification——starva-
tion and dislocation-—became painfully
apparent.

Fed by human abuses of the land—
overgrazing, deforestation, and overplow-
ing—the world’s major deserts are all
growing larger. As human and livestock
populations increase, deserts or desert-like
conditions are spreading throughout the
Middle East and in lran, Afghanistan, and
northwestern India. Brazilian ecologist
J. Vasconceles Sobrinho reports that the
semiarid tip of Brazil's Northeast is being
desertified; similar conditions are develop-
ing in Argentinean states of La Riaja, San
Luis, and La Pampa.

The Loss of Irrigated Land

Irrigated lands, which provide a dispropor-
tionately large share of the world’s food,
are also under seige. They are threatened
both by ecological forces—waterlogging
and salinity—and by economic forces that
divert water to competing uses. In addition,
some land is being irrigated by so-called
““fossil water''—water from aquifers that
can’t be recharged. On balance, the world’s
irrigated acreage is still expanding since
the ared in new projects exceeds losses.
But in some locales, irrigated acreage is
shrinking.

As old as irrigation itself, waterlogging
and salinity probably contributed to the
decline of some early Middle Eastern
civilizations. But these proverbial problems
have modern-day solutions. If the designers
of the earliest irrigation systems in the
Tigris-Euphrates Valley did not under-
stand the subterranean hydrolagy well
enough to prescribe corrective action,
modern irrigation engineers do. Now the
problem is the cost: by recent U.N. esti-
mates, average salvage costs are $650
per hectare.

Worldwide data compiledina 1977
U.N. report indicate that one-tenth of the

FPA 1I0IRNAL











