


apply to private drinking water wells,
such as wells on farmsteads and rural
acreages.

Under the SDWA, the U.S. Environ-
mental Protection Agency (EPA) estab-
lishes drinking water quality standards
that public water suppliers must meet.
The standards, referred to as maximum
contaminant levels (MCLs), are estab-
lished after lengthy tests estimating the
short- and long-term human health
effects of ingesting the contaminant.
MCLs have been established for only a
relatively few contaminants because of
the complexity of testing involved.

A major difficulty with establishing
MCLs is the high degree of uncertainty
involved in estimating the long-term
human health effects of ingesting
chemicals where there is little or no
direct evidence of those health effects.
The 10 parts-per-million (ppm) nitrate-
nitrogen MCL is somewhat controver-
sial because it is based on protecting
infants from methemoglobinemia, a
disease that prevents an infant’s blood
from carrying oxygen. The long-term
health risks to older children or adults of
drinking high-nitrate water are not
known, and may not be known for
decades. Some agricultural groups have
sought to have EPA increase the nitrate-
nitrogen MCL,, but EPA has recently
reaffirmed the 10 ppm MCL. Thus the
10 ppm nitrate-nitrogen MCL will be a
major factor in Nebraska water quality
policies in the foreseeable future.

MCLs are enforced through regular
monitoring of public water supplies. If a
sample indicates that an MCL has been
exceeded, and a violation of the MCL is
confirmed, DOH will put the public
water supplier on a compliance schedule
to deliver to customers water meeting
drinking water standards. Dozens of
rural Nebraska communities have
violated the nitrate-nitrogen MCL.
Alternatives to begin supplying water
meeting drinking water standards
include:

- installing a new water well yielding
low-nitrate water, if low-nitrate water
can be found;

- blending low-nitrate water from a
new well with nitrate-contaminated
water from existing wells to ensure that
water meeting drinking water standards
is delivered to customers;

- installing advanced water treatment
to remove nitrates (or pesticides) from
drinking water; or

- connecting the water system violat-
ing the nitrate standard to another
public water system with low-nitrate
walter.

Each alternative is expensive, typi-
cally costing hundreds of thousands of
dollars. Meeting these requirements will
test the financial resources of rural
communities already feeling financial
stress. If water delivered through a
public water supply system is in viola-
tion of the nitrate-nitrogen MCL, the
situation must be remedied before the
nitrate level reaches 20 ppm. The public
water supplier must notify its customers
of the MCL violation, and must supply
bottled water to families with infants or
pregnant women until can it can supply
water meeting the 10 ppm nitrate-
nitrogen drinking water standard.

Point Sources of Water Pollution

Most “point” sources of pollution
(such as factory discharges, feedlots,
leaky chemical storage tanks, landfills,
and chemigation) are already regulated
by the Nebraska Department of Envi-
ronmental Control (DEC).

Chemigation. The chemigation
program is a new program specifically
designed to prevent fertilizers and other
agrichemicals from polluting ground
water supplies. Chemigation refers to
applying fertilizers and pesticides
through an irrigation system by adding
the chemicals directly to the irrigation
water. Chemigation poses the risk that
agrichemicals may be siphoned down
the irrigation well if the well pump
stops. In order to chemigate in Ne-
braska, two major requirements must be
met:

- the chemigator must be certified by
DEC by completing a training program
and passing a written exam, and

A major difficulty with estab-
lishing MCLs is the high degree
of uncertainty involved in esti-
mating the long-term human
health effects of ingesting chemi-
cals where there is little or no
direct evidence of those health

effects.
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Long-term prospects for
agrichemical pollution control
include reducing agrichemical
use and improved water treat-
ment to remove chemicals from
drinking water.
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- the chemigation system must be
inspected by the local Natural Re-
sources District to ensure that proper
safety equipment has been installed to
prevent fertilizers and pesticides from
siphoning into ground water supplies.

Nonpoint Sources of Water Pollution

While most “point” sources of ground
water contamination have been regu-
lated by DEC, most “nonpoint” sources,
such as agrichemical use, traditionally
have not been. However, agrichemical
use may now be regulated in special
ground water quality protection areas
and ground water management areas.
Dozens of Nebraska communities have
violated the nitrate MCL, largely
because of agrichemical use in farming,
and more will do so in the future.
Reducing pollution from agrichemical
use may slow this trend. Regulating
agrichemical use will not stop ground
water contamination, however, because
fertilizers applied years ago are still
gradually being leached into ground
water supplies. Even if fertilizer use
were prohibited, it might be decades
before nitrate levels in ground water
stopped increasing.

Special Ground Water Quality
Protection Areas

Fertilizer use is likely to be regulated
in coming years to prevent or limit
ground water contamination,
Agrichemical use regulations may be
established by Natural Resources
Districts (NRDs) if DEC designates a
special ground water quality protection
area (SPA). Possible SPA agrichemical-
use regulations include:

- training programs in proper
agrichemical use;

- voluntary irrigation and agrichemi-
cal scheduling programs, to insure that
irrigation water and chemicals are
applied only when needed and only in
the amounts needed;

- requiring that nitrate already avail-
able in soil and irrigation water be
recognized in making fertilizer applica-

tion decisions; E:
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- prohibiting fall fertilization for
spring-planted crops;

- requiring the use of nitrogen inhib-
itors;

- establishing mandatory agrichemical
best management practices (BMPs),
such as irrigation and agrichemical
application scheduling; and

- limiting the amount of specific
fertilizers (and pesticides) applied.

An NRD cannot prohibit fertilizer (or
pesticide) use in an SPA. However,
despite widespread nitrate contamina-
tion in Nebraska, only one SPA has
been designated by DEC in the first four
years of the SPA program. This primar-
ily reflects the low level of state funding

| for SPA program implementation.

Ground Water Management Areas

Regulations similar to SPA regula-
tions may be established by NRDs in
ground water management areas
(GWMAs) where the NRD first pre-
pares a ground water management plan
describing the effect of the proposed
regulations on ground water quality.
The Central Platte NRD (CPNRD) has
already restricted fall fertilizer applica-
tion and established voluntary fertilizer
BMPs in Nebraska’s first regulatory
GWMA. The CPNRD fertilizer-use re-
strictions are an important regulatory
precedent in Nebraska.

The CPNRD is located in the inten-
sively-irrigated central reach of the
Platte River valley. Soil and water tests
from NRD test plots indicate that an
average of 128 pounds of nitrate- nitro-
gen per acre are already available from
soil and irrigation water within the
NRD, approximately 55 percent of the
commercial fertilizer needed to grow
corn.

Phase I. The CPNRD agrichemical
regulations vary depending on the
severity of nitrate contamination. In
Phase I areas (average nitrate-nitrogen
levels 0-12.5 ppm), application of
commercial fertilizers is prohibited

on sandy soils before March 1. Farmers
are also encouraged to test soil and
irrigation water for nitrogen levels




to make better fertilizer use decisions.

Phase II. In Phase Il areas (average
nitrate-nitrogen levels 12.6-20 ppm),
application of commercial fertilizers is
prohibited on sandy soils before March
1. Application on heavier soils is
allowed after November 1, but only if
an approved nitrogen inhibitor is also
used. In addition, farmers must attend
irrigation and fertilizer management
training courses and receive nitrogen
management certification.

Finally, in Phase II areas, soil and
irrigation water must be tested
annually for nitrate-nitrogen content.
The farmer must report annually to the
CPNRD on:

- the water nitrate testing results for
each irrigation well;

- the soil nitrate testing results for
each 40-acre tract;

- the crop to be grown and the
farmer’s yield goal;

- the commercial fertilizer use recom-
mendation to accomplish the farmer’s
yield goal;

- the actual commercial fertilizer
applied; and

- the actual yield achieved.

Presumably if farmers set unrealistic

vield goals and over-fertilize as a result, !

or fail to take credit for the nitrogen
already available in the soil and irriga-
tion water, the reporting requirements
will make this clear to the farmer and
the CPNRD. The 1988 reports indicate
that farmers overestimated their corn
vield by approximately 8 percent, but
overfertilized by nearly 30 percent.
Thus there would appear to be opportu-
nities for improved nitrogen manage-
ment.

Phase Il In Phase 111 areas (average
nitrate-nitrogen levels exceed 20.1
ppm), commercial fertilizer application
on all soils before March 1 will be
banned. Spring applications of commer-
cial fertilizer will be:

- split (preplant and sidedress) appli-
cation, or

- applied with an approved inhibitor if
more than 50 percent is applied pre-
plant.

All other Phase II regulations will
apply.

Phase I and II areas have been estab-
lished in the Central Platte GWMA,
but no Phase III areas have. This may
change, however. The 1988 average
nitrate-nitrogen reading from irrigation
wells in the CPNRD Phase II area was
approximately 18.8 ppm. If these
nitrate levels increase further, signifi-
cant portions of the Phase II area could
move into Phase III regulation,

The Central Platte GWMA program
is an important innovation for which
the NRD deserves commendation.
More stringent regulations, however,
including direct regulation of the
amount of nitrogen applied, may
ultimately be required to control
ground water contamination from com-
mercial fertilizer use.

Editorial comment; In the author’s
opinion, fertilizer and pesticide BMPs
should be required statewide, not just
in high-nitrate areas:

- to protect uncontaminated water
from pollution, and

- to slow the further pollution of
water already contaminated, even if the
MCL has not been contaminated.

Future Issues

Further NRD regulation of fertilizer
use within the next five years is very
likely. EPA is likely to restrict the use
of pesticides contaminating drinking
water, although this program will not
initially apply to fertilizers. In addi-
tion, the 1990 Farm Bill includes
provisions to reduce ground water
pollution from fertilizer and pesticide
use by providing financial incentives
to farmers to reduce agrichemical use.

The 1990 Farm Bill also includes
funding for low input-sustainable
agriculture (LISA) research and
allows farmers to adopt LISA farming
practices without losing farm program
benefits.

Regulating fertilizer use will not
remove nitrates from already contami-
nated ground water. Even prohibiting
fertilizer use will not remove nitrates

In the author’s opinion, fertil-
i izer and pesticide BMPs should
be required statewide, not just in
high-nitrate areas:

- to protect uncontaminated
water from pollution, and

- to slow the further pollution
of water already contaminated,
even if the MCL has not been
contaminated.
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An agrichemical tax could help
fund SPA and GWMA programs,
fund BMPs and LISA research,
and provide loans and grants fo
communities with contaminated
water supplies.

!
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already found in ground water supplies,
because fertilizer applied years ago is
still gradually leaching into ground
water supplies. Nitrate contamination of
ground water supplies took decades to
develop, just as it will take decades to
slow or stop. The ultimate solution is
likely to be a combination of:

- reduced fertilizer use to slow
agrichemical contamination of ground
water through BMPs, and

- more wide-spread water treatment
(public and private) to remove nitrates
(and pesticides) from drinking water.
Many rural households have already
turned to home water treatment systems
to improve drinking water quality.
Community water treatment costs, now
very high, may decrease as treatment
technologies improve,

Financing state ground water quality
protection programs poses a major

policy challenge. Implementation of
existing SPA and GWMA programs
have been hampered through limited
state funding. Replacing contaminated
public water supplies typically costs
hundreds of thousands of dollars. One
possible source of funding for these
programs is an excise tax on agrichemi-
cals, similar to the 1988 Iowa
agrichemical checkoff. Funds could

be used to support the SPA and GWMA
programs, to conduct research on water
quality BMPs and LISA, and to provide
grants and loans to communities re-
quired to develop new drinking water
supplies for their citizens.

Everyone wants a clean, safe supply
of drinking water. Protecting the quality
of Nebraska’s drinking water supplies to
provide that safe drinking water is a
policy challenge we have no choice but
to meet.

J. David Aiken is a water and agri-
culture law specialist and associate

professor of agricultural economics

at UNL.
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