


(o)
\ Y4

United States '
Environmental Protection Agency

Office of Communications,
Education, and Publc Affairs

William K. Reilly
Administrator

Lew Crampton
Associate Administrator

Charles Osolin
Director of Publications

John Heritage
Editor

Karen Flagstad
Associate Editor

Ruth Barker
Assistant Editor

Jack Lewis
Assistant Editor

Nancy Starnes
Assistant Editor

Douglass Lea
Contributing Editor

Marilyn Rogers
Circulation Manager

Editorial Assistance
Leighton Price

Design Credits
Ron Farrah
James R. Ingram
Robert Flanagan

Front Cover:
Rainstorm—runoff in the
making.

Photo by David Falconer of
Folio, Inc.

EPA JOURNAL
is printed on recycled paper.

EPA JOURNAL Subscriptions

The annual rate for subscribers in the U.S. for
EPA Journal is $10. The charge to subscribers in
foreign countries is $12.50 a year. The price of a
single copy of EPA Journal is $3.50 in this
country and $4.38 if sent to a foreign country.
Prices include mail costs. Subscriptions to EPA
journal as well as to other federal government
magazines are handled only by the U.S.
Government Printing Office. To subscribe to EPA
Journal, send a check or money order payable to
the Superintendent of Documents. The requests
should be mailed to:

Superintendent of Documents, GPO,
Washington, DC 20402.

EPA JOURNAL

A Magazine on National and Global Environmental Perspectives

November/December 1991 B  Volume 17, Number 5 22K-1005

From the Editor

erhaps we should forgive the bureaucrats for the phrase,
nonpoint-source pollution. Consider a shopping mall parking lot in
the dead of winter. Salt has done its work; the macadam is free of
snow. But the snowmelt has carried the salt, crankcase oil, and
whatever else it finds to the gutter, and from there to the nearest stream.

If you’re not inta shopping malls, consider a several-hundred-acre farm
enjoying a soaking rain: dairy cows, fields of corn protected by pesticides,
a stream meandering through. You get the idea. If you fertilized your lawn
last spring, you’re probably a nonpoint-source (NPS) polluter.

There’s the rub. Nonpoint sources are so diffuse we find it difficult to
wrap our arms around the problem. I'm reminded of the early days of the
magazine, when we sent photographers out to capture pollution on film.
One came back with a beautiful shot of the New York City skyline.
“That's carbon monoxide over Manhattan,” he said. Who could say he
was wrong?

According to the most recent review the states made of their lakes, 56
percent of assessed lake acres failed to fully support the uses designated
for them—uses such as drinking water supply, contact recreation, and
fisheries. The same can be said for 37 percent of river miles and
32 percent of estuarine square miles. By all accounts, NPS
pollution was the leading cause.

The diffuseness of the sources of runoff, for that is what we're talking
about, compounds the difficulty of controlling it. We can’t single out, as
we can with point sources, the owner of a factory outfall and slap him
with a fine for violating his National Pollutant Discharge Elimination
System permit. NPS pollution has to be tackled through the
management of land use, a sea of troubles in itself.

In this issue of the Journal, we attempt to outline the dimensions of
NPS water pollution and introduce you to the controversy over the
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and impair the full use of water
resources.

It is clear that our success in
combatting the gross pollution of
yesteryear—however incomplete—is
largely the result of tackling the easy
things first. We have, in large part,
brought under control the so-called
point sources of pollution.

These include municipal and
industrial outfalls and other sources
that are clearly identified with a
well-defined location or place.
Government, by requiring permits to
operate such facilities, has created a
mechanism whereby control
technology—such as a waste treatment
plant—can be mandated, and the effect
of such technology can be monitored.

It is equally clear that if we are to
continue the progress made over the
past fwo decades, we must now focus
on “nonpoint source” (NPS) pollution.
The task of controlling NPS poliution
is in many respects more difficult than
controlling pollution from point
sources, and requires different control
strategies.

Nonpoint-source pollution—unlike
pollution from point sources—is quite
diffuse, both in terms of its origin and
in the manner in which it enters
ground and surface waters. It results
from a variety of human activities that
take place over a wide geographic area,
perhaps many hundreds or even
thousands of acres. Unlike pollutants
from point sources—which enter the
environment at well-defined locations
and in relatively even, continuous
discharges—pollutants from nonpoint
sources usually find their way into
surface and ground waters in sudden
surges, often in large quantities, and
are associated with rainfall,
thunderstorms, or snowmelt.

Let’s take a look at some of the most
significant sources of NPS pollution, as
identified in EPA's latest published
National Water Quality Inventory:

® Agriculture: Between 50 to 70
percent of impaired or threatened
surface waters are affected by NPS
poliution from agricultural activities.
Pollutants include sediments from
eroded croplands and overgrazed
pastures; fertilizers or nutrients, which
promote excessive growth of aquatic
plants and contamination of ground
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water by nitrate; animal waste from
confined animal facilities, which
contains nutrients and bacteria that
can cause shellfish bed closures and
fish kills; and pesticides, which can be
toxic to aquatic life as well as to
humans.

e Urban runoff: Pollutants carried by
runoff from such urban artifacts as
streets and roadways, commercial and
industrial sites, and parking lots affect

In some cases, policies of
federal agencies that directly
affect land use may
contribute inadvertently to
the NPS problem.

between 5 to 15 percent of surface
waters. Urban runoff contains salts and
oily residues from road surfaces and
may include a variety of nutrients and
toxics as well. Elevated
temperatures—which are typical of
urban runoff—can result in “thermal
pollution,” contributing to
higher-than-normal temperatures in
nearby streams, reservoirs, or lakes.

Urban runoff discharged from
municipal separate storm sewers
serving populations of 100,000 or more
and stormwater discharges associated
with industrial activity are considered
point sources by Congress and are
regulated under the National Pollutant
Discharge Elimination System (NPDES)
permit program.

® Hydromodification: Engineering
projects, such as reservoir or dam
construction, stream channelization,
and flood prevention will inevitably
result in changes in water flow
patterns. When such changes occur,
there is often an increase in sediment
deposits. By modifying habitat, such
projects may adversely affect aquatic
life. Between 5 to 15 percent of surface
waters in the United States are
estimated to be affected by
hydromodification.

® Abandoned mines and other past
resource-extraction operations: Up to
10 percent of surface waters are
adversely affected by acid drainage

from abandoned mines, pollution from
mill tailings and mining waste piles,
and pollution from improperly sealed
oil and gas wells. Active mines are
regarded as point sources by EPA.

® Silviculture: Pollution associated
with commercial timber cutting and
other forestry operations affects up to
five percent of surface waters. Erosion
from deforested lands, and particularly
debris from eroded surfaces of logging
roads, produces large amounts of
sediment which ultimately finds its
way into streams and lakes. Habitat
altered by logging can adversely affect
a wide range of plant and animal
species.

® Construction: New building and
major land development projects,
including highway construction,
produce sediment and toxic materials
that have been estimated to degrade up
to five percent of the nation’s surface
waters. While pollution loadings from
development and construction
activities are generally localized, and
of limited duration, such activities
have the potential to generate levels of
sediment which are typically 10 to 20
times greater than those from
agricultural lands. Severe sediment
loads may degrade water quality and
permanently alter wildlife and fishery
habitat. Construction activities
disturbing five acres or more are
considered point sources by Congress.

® Land disposal: Between one and
five percent of the nation’s surface
waters are affected by disposal of
waste on land—Ilargely leakage from
septic tanks and the spreading of
sewage sludge.

Often, the full effect of NPS
pollution cannot be measured in terms
of water contamination alone: Loss of
topsoil to erosion has a negative
impact on agricultural productivity
and can cause damage to structures,
roads, and ditches. Sediment can
destroy breeding grounds for fish and
other wildlife. Increased levels of
sediment mean increased costs for
dredging harbors and treating
wastewater. Resulting higher riverbeds
lead to greater flooding; and reservoirs
and lakes silt up more quickly than
anticipated.

Although the Clean Water Act has












Still another problem, besides little
topsoil or bad wells, are sinkholes,
according to Laurie Hassler, who
works on water protection for the Soil
Conservation Service in Olmsted
County, in the center of the southeast.
Those holes are simply areas where
the rock has been eroded from below,
and the surface has caved in. They are
direct links from the surface to the
ground water. Olmsted County has
about 800 such sinkholes; Fillmore
County, to the south, is the sinkhole
capital of the southeast, with several
thousand.

Because they were of little use
otherwise, sinkholes were often used
for dumps. Included in the debris were
unrinsed herbicide or insecticide
containers. In the cases of two towns,
sinkholes opened below sewage
lagoons, allowing thousands of gallons
of untreated (or semi-treated) sewage
to flow into the ground water.

As farming became more developed,
chemicals and fertilizers were used
more, and problems became worse.
Now, in large part due to chemicals,
but also because of urban pollution,
throughout the region the top layer of
ground water is too contaminated to
use for drinking or cooking, the middle
layer is in good shape, and the lowest
one is still good. But towns built along
rivers usually don't have all three
ground-water layers. They may already
be using the lowest one. If that is
polluted, they are out of luck. There is
very little water below.

Policy makers and others in the
region have begun to respond to the
problem. Nine counties have formed a
joint powers board through which they
can work together to reduce the
amount of contamination going into
the water. Agricultural experts are
helping farmers to use fewer
chemicals, use them more effectively,
and recycle pesticide containers. In the
case of nitrates, studies have been
made to help farmers determine just
how much fertilizer they really need,
so that excess fertilizer doesn’t end up
in drinking water. This also saves
them money.

As for the sinkholes, Hassler said the
region recently received a state grant to
see if it’s possible to divert runoff
around them. It’s too expensive to seal
them, and the seals don't always work.
However, with diking or other devices,
runoff can be kept out of the sinkholes,
and out of the ground water. O
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ricultural Sediment
e Gase of Ofter reek

Erosion can smother fish and aquatic plants.

by David Wann and Jack Wilbur

hinese leaders expressed it well

more than 3,000 years ago: “To
protect your rivers, protect your
mountains.” The same Earth that is a
critical resource on wilderness terrain
or grazing lands becomes a
pollutant—sediment—when it washes
into creeks and streams. Otter Creek in
central Utah is a good example.

The Otter Creek watershed is a
tributary to the Sevier River system,
which provides municipal, industrial,
and agricultural water to several
thousand downstream users. Because
of its deteriorating condition, Otter
Creek is near the top of Utah's priority
list of areas requiring immediate
action. The bull’s-eye is good water
quality in the creek and downstream
reservoir, but the target includes
240,000 acres of riparian and upland
range operated by the Bureau of Land
Management, the U.S. Forest Service,
the state of Utah, and private owners.

The story is a familiar one, yet one
that is ecologically complex.

When rangeland condition is
declining, native grasses tend to be
replaced by vegetation that doesn't
adequately hold the soil in place. (At
Otter Creek, sedges, blue gramma
grass, and aspens are steadily being
replaced by more shallow-rooted

{Wann works in the Policy Office in
EPA’s Region 8; recently he produced
television programs on hazardous
waste, transportation, and sustainable
agriculture. Wilbur is a public
information specialist with the Utah
Department of Agriculture,
specializing in nonpoint-source water
pollution issues.)

grasses, sagebrush, and juniper.)

The effects of wind, water, ice, and
excessive grazing can combine to
deposit soil in creeks and streams,
which in turn changes the stream’s
shape, temperature, and biological
capacity. Eroded soil can smother fish
habitat and deplete dissolved oxygen.
Many species of aquatic plants cannot
thrive because of the cloudiness of the
water. Downstream, reservoirs fill up
with silt, reducing their storage
capacity and biological vitality.

What are the causes of this chain of
events? In most cases, a whole series
of activities occurring both in upland
pastures and streamside (“riparian”)
meadows. Like humans, whose major
cities are located on rivers, livestock
and wildlife tend to congregate along
streams and creeks, especially in hot
weather. When upland vegetation
deteriorates, livestock rely on
streamside forage even more than
usual. This heavy concentration may
cause trampling of the overhanging
streambanks that are ideal as fish
habitat, filling in the pools where fish
feed. Excessive grazing also depletes
the lush vegetation that typically
grows on the banks of streams.

Poorly managed grazing in riparian
zones often removes young tree and
shrub seedlings, leaving species that
are not only less palatable but also less
capable of holding streamside soil in
place. The removal of vegetation along
the stream causes elevated water
temperatures that are intolerable to
fish species such as trout. And it leads
to the bank erosion that makes streams
wide and shallow, a condition that
further raises temperatures.

Over-utilized vegetation loses its
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Coal mining is, and probably will
continue to be, the major conomic
force in the state. Unfortunately, coal
mining has left behind thousands of
abandoned mines, which collectively
form the number one nonpoint water
pollution source in West Virginia.

Abandoned mines contribute to
widespread water quality problems.
Where topsoil and vegetation have
been removed from the surface,
fractured rock is exposed to oxidation
and leaching. Various elements
dissolve and flow into streams along
with sediment. Erosion of disturbed
soil from abandoned surface mines or
refuse piles creates turbidity,
sedimentation, and siltation, which
can lead to stream cloggings, loss of
fish spawning gravels, or removal and
compaction of stream bottoms. Studies
indicate that sediment loads from
uncontrolled surface mines may be up
to 2,000 times greater than runoff from
undisturbed forests.

Drainage from underground mine
openings or runoff seeping through
refuse piles or surface mine spoil may
alter water chemically. The results can
be devastating for aquatic life, water
supplies, recreation, and agricultural
and industrial usage.

Most chemical pollution results from
the oxidation of sulfide minerals. The
reactions lower the pH of the runoff,
creating acid mine drainage (AMD).
Solids dissolved in AMD may contain
significant quantities of iron,
aluminum, calcium, magnesium,
manganese, copper, zinc, and other
heavy metals. Acid mine drainage has
been the most serious water pollution
problem plaguing West Virginia during
the 20th century.

Prior to the 1960s, with no laws in
place to protect water quality, many
coal mine operators ignored the effects
pollution was having on rivers and
streams. Federal studies conducted
during the 1960s found that 3,100
miles of streams were impacted by
mine drainage.

Information gathered in the 1980s
indicates that little improvement has
been made. The data, incorporated into
the West Virginia Nonpoint Source
Assessment in 1989, show that 96 of
the state’s 315 watersheds are
impacted by drainage from abandoned
coal mines. According to this
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information, 2,852 miles of streams
currently are affected.

With the advent of the Federal Clean
Water Act in 1972, several miles of
streams improved in quality, as active
coal mining operations were forced to
treat discharges before they left the
site. As beneficial as this law has been
in regulating active mine operations
however, it was not designed to
address the problem of drainage from
already abandoned mines, nor was it
intended to prevent problems arising
from newly abandoned operations.

In 1977, the Surface Mining Control
and Reclamation Act (SMCRA) became
law. Under this law, to qualify for
reclamation funds, each state had to
inventory its abandoned mine lands.
By December 1990, the 13th year of
SMCRA, $115 million had been spent
to reclaim 417 areas in West Virginia.
However, 394 new problem areas have
been created since the law was passed.
Currently, there are 4,000 areas in the
state’s inventory.

During the past 50 years, great
strides have been made in reducing the
problem of erosion through regrading
and revegetating of abandoned strip
mines. This aspect of reclamation
should be nearly 100-percent effective
when using current technologies.
Unfortunately, many mistakenly
believe that returning a mine to a lush
green pasture cures all its ills. While it

- does minimize erosion, it often ignores

the source of acid mine drainage.
The first intensive efforts to control
acid mine drainage were made by the
U.S. Public Health Service during the
1930s. They were aimed at reducing
drainage by sealing openings to
abandoned underground mines.

BT

Reductions in pollutant levels were
remarkable, considering the
technologies available. Mines sealed
through this effort originally
contributed an acid load of 402,787
tons per year. After sealing, 261,800
tons per year, or 65 percent, were
removed. The sealing program was
based on the theory that eliminating
most of the oxygen and reducing the
available water would prevent the
formation of acid. The theory remains
the basic principle used today.

Numerous research and
demonstration projects have been
carried out since the 1930s Sealing
Program. They range from the
simplistic to the exotic. The dilemma
of controlling acid drainage after a
mine is abandoned, however, still
confronts government agencies and
industry.

The research has shown that each
mine discharge exhibits different
characteristics. What works in one
situation will not necessarily work in
another. In West Virginia, the primary
focus is on correcting pollution
problems through natural processes.

Recent years have seen numerous
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Consider the following:

@ In 1986, The Conservation
Foundation reported that every year,
almost 5 tons of soil erode off each
acre of farmland in the United States,
carrying fertilizers, herbicides, and
insecticides into the nation’s
waterways.

® EPA estimates that each year,
do-it-yourself auto mechanics pour
down storm drains or send to landfills
about 180 million gallons of used
motor oil—the equivalent of more than
16 Exxon Valdez oil spills. Some of
this oil finds its way into drinking
water sources and other water bodies.

e Beneath Los Angeles, more than
1,008 miles of storm drains collect
runoff from city streets, dumping it in
coastal bays. The Natural Resources
Defense Council estimates that in 1989
eight inches of rain washed 150,000
pounds of lead, 500,000 pounds of
zinc, and 11,000 pounds of cadmium
into Santa Monica Bay alone.

® More than one million tons of
nutrients each year make their way
into the Gulf of Mexico. Nutrients,
EPA believes, are responsible for the
increase in the size and frequency of
the Gulf's so-called “dead zone” at the
mouth of the Mississippi River, which
drains two-thirds of the continental
United States.

These alarming statistics share a
common denominator: They are all
examples of nonpoint-source
pollution—pollution that does not
comes from distinct, identifiable
“point” sources (such as a sewage
treatment or industrial plant discharge
pipe). Nonpoint-source pollution is
runoff from rainwater or snow melt
that picks up along the way soil,
animal wastes, fertilizers, pesticides,
used oil, toxic substances, and street
debris. It comes from farms, cities,
forests, mining operations, and
construction sites. And it carries
contaminants into nearby surface or
underground waterways-—sometimes
washing directly into lakes and
streams, sometimes entering storm and
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sanitary sewer systems, where from
EPA’s regulatory perspective it
becomes a point source. However it
reaches our waterways, it originates,
nonetheless, as nonpoint-source
pollution. And almost always, it is
subtle, it is diffuse, it is difficult to
visualize.

Unlike dramatic scenes from an
earlier era of belching smokestacks
spewing black clouds skyward or

Yet this “pointless” pollution
is one of the most serious
remaining threats to our
nation’s water quality . . . .

sewer pipes disgorging viscous, green
ooze seaward, nonpoint-source
pollution conjures up no vivid images
in the mind’s eye. Unlike the mere
mention of oil spills or beach closings
or toxic waste dumps, nonpoint-source
pollution fails to inflame or incite to
action. Yet this “pointless” pollution is
one of the most sericus remaining
threats to our nation’s water

- quality—and its cumulative effects

from many small sources and
individual actions are visible and
disturbing: algal blooms that choke
lakes and aquatic life, fish kills, fishing
bans, silt-covered spawning habitat
along riverbeds.

A preview of EPA’s 1990 National
Water Quality Report to Congress
shows that nonpoint-source pollution
is the main reason lakes and rivers fail
to meet clean water standards for
fishing, swimming, and drinking.
Agricultural runoff was by far the most
extensive source of pollution,
responsible for impairing about 60
percent of the degraded rivers and a
like percentage of degraded lakes
studied. Extraction activities, along
with dams, levees, and other
hydrologic modifications were also
significant contributors, as were storm
sewers and urban runoff.

Clearly, the problem is enormous.
Yet because this type of pollution is so
hard to pinpoint and because almost

everybody contributes to the problem,
it largely defies traditional
command-and-control regulatory
approaches that have brought so much
success in curbing pollution from
specific plants or pipes over the past
20 years.

Incidentally, let me underscore the
significant progress we have made in
this area—progress that has revealed
the previously obscured threat of
nonpoint-source pollution. Since 1972,
the federal government has spent over
$50 billion to upgrade and construct
municipal sewage treatment plants. By
1988, EPA reported that almost 90
percent of all municipal sewage
treatment plants and a slightly higher
percentage of major industrial facilities
met federal and state water pollution
control requirements.

With the exception of EPA’s
programs to control pollution from
urban and industrial stormwater pipes
and from combined
sanitary/stormwater overflows through
more traditional permitting programs,
tackling nonpoint-source pollution
poses different challenges and requires
new solutions.

I see three hurdles ahead in curbing
nonpoint source pollution.

First, a national regulatory program
similar to that to control point sources
simply won’'t work. The challenge is,
in part, one of promoting changes in
longstanding habits and practices—at
home, at work, in our communities, on
farms, in mining, forestry, and
construction operations. Education is
key to influencing changes in lifestyles
and behaviors to prevent this type of
pollution. Nonpoint-source pollution is
everyone’s problem. 1t is the
responsibility of farmers to grow their
crops and graze their animals in ways
that protect nearby streams and ground
water. It is the responsibility of those
who harvest timber to do so in ways
that prevent soil runoff. It is the
responsibility of backyard mechanics
to take used motor oil to collection or
recycling centers. It's the responsibility
of homeowners to apply lawn care
chemicals and fertilizers carefully and
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“Prescription farming" is so popular
with the local Missouri farmers that
they have more than 30,000 additional
acres ready for application as soon as
the experiment is completed. Sixty
more experimental truck-mounted
systems are operating on more than
500,000 acres across the country.

U.S. farm policy also plays a major
role in determining what type of
agricultural practices producers use in
their business. These production
practices can have significant impact
on water quality.

Congress recognized this
policy-practice interrelation and forged
a new era in American agricultural
policy in the 1985 and 1990 Farm
Bills. For the first time in the history
of U.S. farm policy, farmers had to
meet environmental standards in order
to qualify for farm program benefits.

Under the Conservation Reserve
Program (CRP), highly erodible land is
being planted to grasses and trees,
reducing chemical use and the
potential for chemical leaching and
sedimentation from soil erosion.

Since the first signup in 1986,
farmers have enrolled approximately
35.6 million acres in the program, and
the expected water quality benefits are
significant. A reduction in soil loss of
655 million tons annually resulted in a
210-million-ton annual reduction in
sediment loadings to water bodies. The
CRP also will reduce herbicide and
pesticide usage by an estimated 61
million pounds annually, and a 2.4
million tons annual reduction in
fertilizer use.

A key component of most
conservation compliance plans is
conservation tillage and crop residue
management. USDA scientists know
that conservation tillage can provide a
significant impact on improving water
quality in our streams and lakes. The
concept is simple: Keep the water on
the land and you reduce the
opportunity to move soil and nutrients
to the drainage system.

Conservation tillage systems can also
provide producers with an economic
advantage. In my own personal
experience as a farmer in Indiana, we
cut our cost of production by 18 cents
per bushel when we switched from a
traditional tillage method to a
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ridge-tillage system. We not only
improved our soil and water resources
with the new tillage system, but
improved crop yields as well.

When both conservation compliance
and the CRP are fully implemented,
SCS estimates the cropland erosion
rate in the United States will be
reduced by 45 to 50 percent, providing
significant water quality benefits.

The challenge in the future for
USDA, the agriculture industry, and

At a CWA hearing held this
past summer, the first
question asked by a
committee member to the
agriculture industry witnesses
was, “Tell us why agriculture
should not be regulated?”

policy makers will be to continue to
find ways to integrate environmental
and agricultural goals in policy and
programs that enhance our nation’s
environmental and economic
opportunities.

The upcoming reauthorization of the
Clean Water Act (CWA} is the next
major challenge for policy makers to
try to integrate these environmental
and economic goals. Nonpoint-source
contamination from agriculture will be
a main issue in this reauthorization
process. At a CWA hearing held this
past summer, the first question asked
by a committee member to the
agriculture industry witnesses was,
“Tell us why agriculture should not be
regulated?”

There are two main schools of
thought on how to deal with
agricultural nonpoint sources of
contamination. One emphasizes the
adoption of regulations on the use of
contaminants. The other focuses on the
voluntary adoption by farmers of
production practices that are both
environmentally sound and
cost-effective for producers.

USDA’s 130 years’ experience
working with farmers and ranchers
supports the philosophy that voluntary
action through education is more
effective than regulation in addressing
our environmental issues. Prohibiting
the use of certain chemicals and
policing and fining polluters is not the

best way to deal with water quality
concerns, particularly in a diversified
industry such as agriculture.

Effective water quality management
practices are dynamic for every farm
and ranch in this country. Two farms
located within five miles of each other
can have dramatically different water
quality plans. The goals of these plans
are the same, but the conditions on
each farm demand different solutions.

Regulations undermine agriculture’s
flexibility in determining production
options. And flexibility is critical to
agriculture’s economic stability.
Regulations will increase the cost of
agricultural production and put farm
operators who cannot absorb the added
costs out of business.

American producers are committed
to taking care of the water quality
problems attributed to agriculture. A
recent study in Big Spring Basin in
lowa reiterates USDA's long standing
philosophy that a voluntary
cooperative approach between
government agencies and farmers can
produce effective results. On a
volunteer basis, through education and
demonstrations conducted in
cooperation with USDA, 200 farmers
cut their nitrogen use from 174 pounds
per acre in 1981 to 138 pounds per
acre in 1989. Corn yields were not
adversely affected.

American agriculture is the most
productive in the world, not because
of government intervention, but rather
because the partnership between the
USDA and American agriculture was
allowed to flourish. USDA provides
the research, technology, and
education and producers apply this
knowledge to the land. That same
system, given the opportunity, can
solve our environmental needs as
well. D
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Experience

The more the residue,
the less the pollution
of surface water.

by William Richards

(Richards is Chief. of the Soil
Conservation Service, U.S. Department
of Agriculture.)
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y perspective on curbing
E agricultural nonpoint-source
pollution is that of a farmer—

o A farmer whe lives by the
philosophy that every producer and
land owner has the duty and the moral
obligation to use the best soil- and
water-conservation technology
available

e A farmer who believes that good
environmental decisions and good
business decisions are compatible

o A farmer who, for the past 35 years,
helped pioneer “conservation tillage,”
the practice of maximizing the crop
residue you leave as a protective
mulch on the surface of a field instead
of plowing it under.

Interest in conservation tillage is
growing rapidly around the country.
As a farmer, [ am excited about this
because I know the competitive
advantage of this technology. | am also
excited as Chief of the Sail
Conservation Service (SCS), the USDA
agency that has helped America
protect and conserve soil and water
since the Dust Bowl crisis of the
1930s.

The agricultural community’s
concerns about water quality and soil
erosion control are our highest
priorities at SCS. We are helping
producers to understand the
interrelationships between soil, water,
air, plants, and animals and to apply
the information that comes from
research and extension agencies and
from our own surveys of soil
characteristics and other resource
conditions.

Last year, more than 1.2 million
farmers, ranchers, and units of
government sought SCS help in
developing a conservation plan to
ensure that their operations are
environmentally and economically
sound. We offered this help through
voluntary conservation programs and
through one of the most effective
public and private partnerships in this
country—our partnership with the
more than 3,000 locally organized and
locally run soil and water conservation
districts.

A tremendous array of technology is

available to help with a range of
environmental concerns. But
conservation tillage, in my opinion,
should be the technology considered
first for soil erosion control and water
quality protection. In conservation
tillage, the residue of husks, stems,
and leaves covers the soil surface,
protecting it from wind and the impact
of raindrops. The more residue you
have, the less runoff—and the less
chance that surface water will be
polluted by sediment and by nutrients
or pesticides adhering to soil particles.

This basic concept of crop residue
management is beautifully simple, and
you find it used in home gardens. But
on the large scale of production
agriculture, the technology is complex.

Intensive management is the key.
For example, the amount of residue
cover needed to reduce soil erosion to
acceptable levels depends primarily on
the type of soil, the slope of the
ground, the kinds of crops grown on a
field and their order in the crop
“rotation,” and the tillage systems and
equipment used.

Fortunately, conservation tillage is a
flexible technology that allows the
farmer to balance market decisions
with environmental decisions. One
way of leaving more crop residue on
the ground is to include
high-residue-producing crops in a crop
rotation sequence. Corn and grain
sorghum generally are high-residue
crops. Planting a winter cover crop,
such as rye or wheat or even a
winter-hardy grass, is a good option
when growing soybeans during the
spring and summer.

Other ways to leave more residue
include tilling only in the spring;
reducing the number of passes with
equipment; using equipment that
minimizes disturbance of the soil; and
using equipment that works under the
residue, leaving maximum cover
evenly distributed over the surface.

Intensive management is required for
weed control when you minimize or
eliminate plowing. Here we benefit
from precision chemical control.

We have come a long way in
conservation tillage technology. The
machine industry is responding with a
lot of attachments and a lot of retrofit
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Wisconsin's

“Bad Actors” Program

The bad actors lost the manure wars.

by Ed Odgers

Since 1984, Wisconsin’s programs
to address nonpoint pollution have
included regulatory or “bad actor”
components in addition to voluntary
cost-share initiatives. Though the two
approaches are complimentary, they
have historically been applied through
independent programs. Right now,
state legislators are considering
expanded regulations to supplement
traditionally voluntary programs.
Following an intensive cleanup of
industrial and municipal point sources

(Odgers is an agricultural engineer
with the Wisconsin Department of
Agriculture; Trade, and Consumer
Protection.)

of pollution during the 1970s,
nonpoint pollution now represents the
gravest threat to Wisconsin’s abundant
ground and surface water resources.
According to a recent assessment, 40
percent of Wisconsin’s rivers and
streams and 93 percent of its lakes are
degraded by nonpoint pollution. More
than 10 percent of the state’s 700,000
private water supply wells are
contaminated with nitrate leels
exceeding state standards, and again
the blame is placed on nonpoint
sources.

Though urban stormwater runoff and
construction site erosion are
contributing sources, agriculture
continues to be the major source of
nonpoint pollution. Cropland erosion,

Typical Barnyard Runoff Management System
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manure runoff from feedlots,
over-application of fertilizers, leaching
of pesticides, and stream banks
trampled by cattle are all examples of
agricultural pollution sources.

With 80,000 farms, 5.4 million head
of cattle and hogs, and 12 million
acres of cropland, agriculture is the
dominant land use in Wisconsin and
the state’s largest industry. The large
number of potential pollution sources
places serious limitations and
demands on the programs charged
with the cleanup. The economic stress
now shadowing agriculture deepens
the challenge.

“Bad Actor” Regulations

Following a protracted legislative
debate that came to be known as the
“manure wars,” the Wisconsin state
legislature first established annual
waste management regulations in 1984.
These landmark regulations set up a
two-tiered approach, separating large
farms of more than 1,000 animal units
from other livestock producers. As a
result, about 40 large operations in
Wisconsin are now required to meet
state standards for runoff control,
manure storage, and land application
of manure through a permitting
system. The remaining 70,000
livestock producers are subject to
clean-up orders if a complaint is
registered against them and subsequent

Source: Crarg Thompson,
Wisconsin Department of Natural Resources.
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“We are in a position more and more
completely to say how far the waste
and destruction of natural resources
are to be allowed to go on and where
they are to stop. It is curious that the
effort to stop waste, like the effort to
stop forest fires, has often been
considered as a matter controlled
wholly by economic law. I think there
could be no greater mistake. Forest
fires were allowed to burn long after
the people had means to stop them.
The idea that men were helpless in the
face of them held long after the time
had passed when the means of control
were fully within our reach. It is the
old story that ‘as a man thinketh, so is
he’; we came to see that we could stop
forest fires, and we found that the
means had long been at hand. When at
length we came to see that the control
of logging in certain directions was
profitable, we found it had long been
possible. In all these matters of waste
of natural resources, the education of
the people to understand that they can
stop the leakage comes before the
actual stopping and after the means of
stopping it have long been ready at our
hands.” (The Fight for Conservation,
1910, pp. 34-5)

Pinchot never stated his central
vision more precisely and more
eloguently than in this passage:

“The central thing for which
Conservation stands is to make this
country the best possible place to live
in, both for us and for our
descendants. It stands against the
waste of the natural resources which
cannot be renewed, such as coal and
iron; it stands for the perpetuation of
the resources which can be renewed,
such as the food-producing soils and
the forests; and most of all it stands for
an equal opportunity for every
American citizen to get his fair share
of benefit from these resources, both
now and hereafter. '

“Conservation stands for the same
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Milestones

1865 Pinchot is born August 11th
in Connecticut, heir to a New York
dry goods and real-estate fortune.

1889 Graduates from Yale.

1890 Becomes the first American
to receive formal instruction in
forestry when he studies at the
National School of Waters and
Forests, in Nancy, France.

1892 Introduces America's first
systematic forest management
practices to North Carolina’s
Biltmore forest.

1896 He is appointed to the
National Forest Commission by the
National Academy of Sciences; the
Commission’s recommendations
lead to passage in 1897 of the
Forest Reserve Act, calling for the
designation and protection of
America’s national forests.

1898 Becomes Chief Forester,
Division of Forestry, United States
Department of Agriculture, which
he administers until 1910. (It
assumes its current name, the U.S.
Forest Service, in 1905.) During
Pinchot’s administration, the
national forests increase in acreage
from 51 million to 175 million.

1900 Founds Yale's School of
Forestry and the Society of
American Foresters.

1910 He is fired from the Forest
Service by President Taft for
publicly clashing with Interior
Secretary Richard A. Ballinger on
issues of water conservation in the
state of Washington; organizes and
becomes President of the National
Conservation Association,
intended to keep the conservation
cause moving forward; publishes
The Fight for Conservation
(Pinchot also published five other
books during his lifetime.)

1931-35 Serves as Republican
Governor of Pennsylvania; during
his first term, 1923-27, he founds
the nation’s first anti-pollution
agency, the Sanitary Water Board.
He is quoted as saying, “I have
been a governor now and then, but
I am a forester all of the time.”

1946 He dies October 4th, at age
81.

kind of practical common-sense
management of this country by the
people that every business man stands
for in the handling of his own
business. It believes in prudence and
foresight instead of reckless blindness;
it holds that resources now public
property should not become the basis
for oppressive private monopoly; and
it demands the complete and orderly
development of all our resources for
the benefit of all the people, instead of
the partial exploitation of them for the
benefit of a few. It recognizes fully the
right of the present generation to use
what it needs and all it needs of the
natural resources now available, but it
recognizes equally our obligation so to
use what we need that our
descendants shall not be deprived of
what they need.” (The Fight for
Conservation, p. 79)

Pinchot, in effect, stumbled on his
own epitaph during his early years as
a forester in North Carolina:

The North Carolina mountain people
“had no newspapers and few books
except the Bible. But a sentence
written by one of them I shall never
forget. Riding a saddle mule one day
between Biltmore and the Pink Beds
and meditating generally on the state
of the nation, I came to a little house
with a fence around it and a tombstone
inside the fence. I rode over to look at
it. On the stone, under a man’s name,
was this, 'He left this country better
than he found it No man ever earned
a finer epitaph.” (Breaking New
Ground, p. 62)

Under the auspices of the
Environmental Education Act of 1990,
EPA’s Administrator, sometime in
1992, will present the first Gifford
Pinchot Prize “in recognition of
outstanding contributions to education
and training concerning forestry and
natural resource management,
including multiple use and sustained
yield land management.” O
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