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Draft State Management Plan
Subject to Revision
July 1, 1992

INTRODUCTION

The Arkansas Agricultural Chemical
Ground-Water Management Plan (SMP) is
based on the Draft State Pesticide Ground-
Water Management Plan Guidance and The
Pesticides and Ground-Water Protection
Strategy prepared by the U.S. Environmen-
tal Protection Agency (EPA). The need for
a plan to protect ground water from
contamination by agricultural chemicals and
agents arises from evidence nationwide that
using these chemicals can, in some in-
stances, lead to contamination. In February
1988, EPA proposed a strategy to regulate
centain pesticides by prohibiting their use in
areas vulnerable to leaching unless a state
develops and implements an acceptable
management plan. The advantage of a
state plan as opposed to a federal plan is
that a state plan can provide protection for
ground-water resources without unneces-
sarily restricting pesticide use. State plans
can be more sensitive to local conditions
such as soil types, farming practices and
hydrogeological considerations.

EPA’s Office of Pesticides and Toxic
Substances has encouraged the de-
velopment of the SMP to manage pesticide
use so that such use will not result in un-
reasonable risks to human health and the
environment. Agencies with responsibilities

regarding the protection and conservation
of ground-water resources have contributed
their input and expertise in addressing each
of the components outlined in EPA’s guid-
ance documents. The management plan
guidance document stipulates which topics
are to be addressed in the SMP, and this
plan has been developed consistent with
those topics. Section topics, while addressed
separately, are often interrelated. There-
fore, successfully implementing one section
may depend upon successfully implement-
ing all other sections. Some of the sections
were considered especially integral to the
success the SMP and were addressed ac-
cordingly. For instance, preventing unac-
ceptable pesticide contamination rather than
relying on remediation, is a primary goal of
the SMP. To that end, emphasis was placed
on prevention measures — especially edu-
cation — and a monitoring/modeling pro-
gram to assess potential problems and to
assess the SMP's overall effectiveness.
The SMP describes the general policies
and regulatory approaches that the state will
use to protect ground water from pesticide
contamination. This plan is a generic coor-
dination mechanism between all responsible
and participating agencies. It provides for
specific responses when it is deemed nec-
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essary to develop a chemical-specific man-
agement plan. The SMP is responsive to
the President's Water-Quality Initiatives,
EPA'’s Pesticides and Ground-Water Strat-
egy, the state’s philosophy toward ground-
water protection, federal and state environ-
mental law, including regulations on 2,4-D,
2,4-DB, MCPA and other state restricted-
use herbicides, rules and regulations
pertaining to public water systems and to
general sanitation (Appendix B), and to the
Arkansas Wellhead Protection Program
(Appendix H).

Arkansas defines ground water as part
of “the waters of the state.” As such, it is
subject to the full protection afforded by the
Arkansas Water and Air Pollution Control
Act (Apendix B). This act stipulates that
water-quality standards are based upon
present, future and potential uses of the
waters of the state and a statistical evalua-
tion of past water-quality conditions. The
standards are designed to enhance the
quality, value and beneficial uses of Arkan-
sas’' water, to aid in the prevention, control
and abatement of water pollution, to provide
for the protection and propagation of fish
and wildlife and to provide for recreation in
and on the water (Arkansas Water and Air
Pollution Control Act, Regulation 2, Section
B). Efforts implemented under this plan are
designed to not only maintain present
ground-water uses and not impair potential
uses, but to ensure that overall water quality
is maintained and, when possible, improved.

The seven principles that govern the
SMP are:

1. Agricultural chemicals are beneficial
and important to the economy of Arkansas.

2. State and local government should be
primarily responsible for ground-water
protection, with federal expertise and in-
formation augmenting their efforts.

3. The use of agricultural chemicals and
agents should not impair any present use of
ground water or cause a public health haz-
ard.

4. Safe drinking water supplies, including
those drawn from private wells, should be
protected.

5. Ground-water quality monitoring by
state agencies, local governments and other
interested parties should initially be directed
to areas of the state most vulnerable to
contamination.

6. Agricultural chemical use and prac-
tices should not pollute ground water.

7. Education and voluntary implemen-
tation of Best Management Practices are
integral components of this plan.

The SMP provides a basic framework to
respond to problems as they arise. When-
ever a problem is identified and a decision is
made to develop a chemical-specific plan,
an initial assessment of the possible extent
of the problem will be conducted. As the
problem is defined, implementation of pre-

Introduction-2



Agricultural Agricultural

chemicals chemical use
are beneficial, and practices
and important, should not
to Arkansas’ pollute
economy. ground water.

Safe
drinking-water

supplies, including
private wells

should be
protected.

chemical use
and practices
should not

pollute
ground water.

Agricultural
chemicals

beneficial to
economy

of Arkansas.

Y Agricultural
chemical use

should not impair
present ground-water,

Monitoring
initially directed

to most vulnerable
areas of the
state.

State Education
and local and voluntary
governments implementation
of best

should be management

primarily practices are
responsible for integral
ground-water components
protection. of this plan.
Figure Int-1

ventive best managementpractices (BMPs)  atpesticide detectionis underdevelopment.
will be encouraged. The results of these  Should pesticides be detected and existing
preventative measures will be analyzed by  BMPs found ineffective, field tests and/or
field tests and/or modeling that will provide  modeling will be conducted toimprove them.
a more refined set of BMPs. These could The results of BMP monitoring and
include the consideration of use restric- implementation will be evaluated continu-
tions, including state-limited-use designa-  ally to refine chemical-specific plans. The
tions, label restrictions or requiring alterna-  SMP briefly outlines existing programs and
tive product use. ground-water protection efforts that relate

A monitoring program aimed specifically ~ to pesticides.
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Draft State Management Plan
Subject to Revision
July 1, 1992

SecTioN 1
STATEMENT OF PHILOSOPHY

The goal of the Arkansas Agricultural
Chemical Ground-Water Management Plan
is to prevent the state’s ground water from
being polluted by agricultural chemicals and
if pollution is found, to restore the water
quality. This goal provides for the protection
of the public health and welfare, the propa-
gation and protection of terrestrial and
aquatic life, the protection of the environ-
ment, the operation of existing industries
and agriculture, and the maintenance and
enhancement of the long-term economic
health of the state. The SMP also recog-
nizes that preserving ground-water quality
is far less costly and more ecologically sound
than restoring ground water to its natural
state, a process that may not be technically
or economically viable.

Banning agricultural chemical use alto-
gether would be the only sure way to protect
ground water from agricultural chemical pol-
lution. However, considering the over-
whelming benefits afforded to the state by
careful and prudent agricultural chemical
use, banning these chemicals is not a
viable solution to the problem of potential
agricultural chemical poliution in ground
water. Ground-water quality, as it relates to
agricultural chemical use, is described in
terms of the amount of agricultural chemi-

cals found in the ground water.

The National Primary Drinking Water
Standards promulgated or proposed by EPA
sets maximum contaminant levels (MCLs)
for 13 pesticides and proposes MCLs for
four others. These MCLs are the initial
"reference points" upon which prevention
and response strategies are based. The
Arkansas Department of Health (ADH) is
developing chemical-specific action levels
(AL) based on human data and workplace
safety standards. The AL, or 50 percent of
the MCL, whichever is lower, is the trigger
for a response, including response moni-
toring and any other appropriate response
as dictated by events. A guiding principle of
the SMP is that ground water should not be
exposed to pesticides in an amount that
exceeds these action levels or any other
action levels promulgated in the future by
EPA or the Arkansas Department of Health.
The plan recognizes that certain "ecologi-
cally sensitive ground water supported ar-
eas" may require special consideration be-
cause of the unique wildlife found there.

Non-degradation of ground-water qual-
ity, as used in this plan, does not imply zero-
contaminant discharge; therefore, detecting
atrace level of a chemical does not neces-
sarily mean that the ground water in which
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the chemical was detected is polluted as
defined under the SMP. However, reaching
the MCL of a given chemical does constitute
a polluted state. This does not, however,
imply a license to contaminate ground water
up to the MCL. While an MCL is the signifi-
cant reference point at which ground water
is considered polluted and unsafe for human
consumption and/or detrimental to the envi-
ronment, an MCL is not a level to which
pollution may be allowed to rise before a
response is initiated or a problem is ac-
knowledged. Once an MCL has been
reached, prevention has failed and appro-
priate remedial action must ensue.

Careful monitoring, appropriate preven-
tion and response strategies, including
education and technology transfers can help
ensure that present ground-water uses can
be maintained and that agricultural chemi-
cal use will not lower ground-water quality or
pose a public health hazard.

The SMP recognizes that agricultural
chemicals are not the only potential pollut-
ants that threaten the state's ground water.
Industrial waste, urban runoff, salt water
from oil field waste, commercial fertilizers,
and animal and human waste all have the
potential to contaminate an aquifer. The
SMP is a management/action plan focusing
specifically on pesticides as they relate to
ground-water quality.

The SMP is a two-tiered management
system relying on the best professional
judgment of participating agencies to carry
out the plan. The first tier relies on educa-
tion and voluntarily implemented best
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management practices. A second tier will
be implemented according to rule when
necessary, for instance when the AL or 50
percent of the MCL has been reached.

The first tier — prevention — is initiated
for point and nonpoint sources and could
include a BMP for a specific pesticide if the
pesticide has physio-chemical properties
that indicate a possibility of impacting ground
water, or trace levels of the pesticide are
detected in the ground water. |If trends,
established by monitoring over time, indicate
increasing concentrations such that a stan-
dard is likely to be violated, the second tier
could be imposed.

The plan recognizes that many factors
must be considered when prioritizing the
state's ground-water protection needs.
Ground water of exceptional quality is of
particular concern because its use or poten-
tial use as drinking water makes it more
valuable than lower quality water. This
same water, however, may be in an area
where little, if any, agricultural chemicals
are applied to the land, thereby reducing the
ground water's actual vulnerability. Deter-
mining which waters are most at risk in-
volves assessing the current quality of the
ground waters of the state, examining the
geology in which they are held, determining
the current and potential uses for these
ground waters, cataloging the amount and
type of agricultural chemicals or agents ap-
plied to crops in a given area, taking into
account pesticide degradation metabolite
rates and assessing the possibility of the
movement of the chemicals or agents to



ground water by examining current use pat-
terns, including application rates, timing,
storage and disposal of unused chemicals
or used chemical containers. Other factors
such as transportation of agricultural chemi-
cals and spills that cause point-source con-
tamination are also considered in this plan
(Figure 1.1).

Protection strategies apply to current
and future uses of mapped and unmapped
ground waters of the state. When consider-
ing the appropriate level of protection or
cleanup, the responsible agencies will con-
sider the availability of alternative water
sources, possible hydrogeological
interconnections between aquifers and be-
tween aquifers and surface waters, any
naturally occurring concentrations of back-
ground components, and traditional and
potential beneficial uses of the water.

The first priority is to protect those ground
waters which are used for drinking water
sources or have the potential to become
drinking water sources. Other important
waters are those that are slightly saline and
not presently used for drinking water but
which have the potential for such use. Also
included are moderately saline waters, when
they are used for livestock and irrigation
because higher quality sources are unavail-
able or are of insufficient quantity (Table
1.1).

The second priority is to protect moder-
ately saline ground waters which could po-
tentially be used or may be interconnected
with better quality waters. Potential uses
should be determined individually, and fac-
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tors such as the economic and technical
possibility of treatment, the projected needs
for, and impact on these ground waters
should be considered.

GROUND-WATER CLASSIFICATION

The following classification system has
been suggested by the Arkansas Depart-
ment of Pollution Control and Ecology as
the basis for a more refined area-specific
classification that would be determined at
some later date as the need arises. The
state has used EPA's classification system
and has roughly classified its aquifers ac-
cordingly as described below. Currently,
the system is used by the Department of
Pollution Control and Ecology in planning
prototype studies and in the selection of
ecologically sensitive ground water sup-
ported areas where special protection is
needed. The main emphasis in the classifi-
cation system is on the protection of drink-
ing water. An underground source of drink-
ing water (USDW) has been defined under
the Underground Injection Control Program
as an aquifer or its portion that: supplies any
public water system; or contains a sufficient
quantity of ground water to supply a public
water system; and currently supplies drink-
ing water for human consumption; or con-
tains fewer than 10,000 mg/L total dissolved
solids (TDS).

This ground-water classification system
divides ground water into three categories
and labels them as Classes |, Il and lil.

Crass | or SpeciaL GROUND WATERS —



Those aquifers or portions thereof that are
the source of the base flow of water levels
for an ecologically sensitive system that, if
polluted, would destroy a unique habitat, or
serve as an irreplaceable source of drinking
water for at least 3,000 persons.

Cuass Il — All other ground water that is
used as an existing or has the potential to
become an underground drinking water
source. For example, any ground water with
total dissolved solids less than 10,000 mg/L
TDS. These aquifers would be afforded the
same level of protection as Class | waters
other than the extra protection given to
special aquifers regarding landfill placement
criteria and other possible polluting activi-
ties.

Cuass lll — Ground water that is not now
or is not considered as a possible under-
ground source of drinking water. This is
ground water that contains more than 10,000
mg/L TDS or those aquifers or portions
thereof that not considered as possible un-
derground safe drinking water sources for
other reasons.

CRITERIA FOR CLAss | AnD Il AQuUIFERS

1.
occurs.

2. QOils and grease — None other than as
of natural origin.

3. Color and turbidity — None other than
as of natural origin.

4. Coliform bacteria — Less than 5 per-
cent of all monthly samples may be positive.

5. Taste and odor — None other than of

Dissolved oxygen — as naturally
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natural origin.

6. pH — The pH shall not be below 6 or
above 9.

7. Chemical constituents — Varies with
aquifer but must be above SDWA standards.

While some aquifers and geographic
areas fall clearly into one classification or
another, determining whether or not the
ground water in a specific location fits the
criteria for classes |, Il or Il will have to be
made on a site-specific basis whenever a
pesticide is detected. In the following list,
some of the most-used aquifers in the state
have been grouped into the classifications
that seem appropriate for them. For Class
| ground water, the break point for ground
water that served as an irreplaceable source
of drinking water for a significant number of
persons was established as 3,000 persons
served by single community supply. Also,
all limestone aquifers that outcropped in the
Interior Highlands were considered suffi-
ciently sensitive ecologically to warrant a
Class | designation.

The quantity and quality of the water in
an aquifer varies considerably within differ-
ent portions of the same aquifer. The Mid-
way Group, for example, yields a significant
amount of water only in a small area of
Saline County. Otherwise, the Midway is
unproductive. Also, some confined aquifers
in Arkansas eventually become too mineral-
ized downdip from their outcrop areas to be
considered USDWs and at that point may
become Class Il aquifers. A Class | aquifer
may shift into a Class Il aquifer at the point
where the mineralization process exceeds



1,000 mg/L but is less than 10,000 mg/L
TDS. Hence the classification of an aquifer
is valid only for the portion of the aquifer
where analysis has determined its quality.

The major aquifers of the Coastal Plain
have been mapped so that the areas where
their water becomes usable is known. Most
of the aquifers of the Interior Highlands have
yet to be mapped. The aquifers listed in
Table 1.2 have been classified according to
their highest and best use.

Since Arkansas falls naturally into two
major geologic regions — the Coastal Plain
and the Interior Highlands — the classifica-
tion system is divided accordingly (Figure
1.2). And, as the aquifers of the Coastal
Plain are far more productive and are there-
fore used much more exiensively than those
of the Interior Highlands, much more is
known about them. Hence, they may be
classified with much greater specificity. Many
of the formations of the Interior Highlands
are used only for domestic purposes with an
occasional small public or community well.
Therefore, rather than list all of these forma-
tions they have been grouped under the
category of "surficial Paleozoic rocks" and
only the major or especially sensitive forma-
tions are listed separately (Table 1.2).

1-5

EcoLoGICALLY SENSITIVE
GRrouND-WATER SurPPORTED AREAS

These areas have been identified by the
Arkansas Natural Heritage Commission as
habitats for endangered species. G round
water that helps support these habitats war-
rant special attention for the purposes of this
plan.

1. T he Cave Springs Cave — O zark
cavefish and gray bat habitat.

2. Logan Cave — Ozark cavefish and gray
bat habitat.

3. Civil War Cave — Ozark cavefish habi-
tat.

4. Hell Creek Cave — Cambarus zopho-
nastes habitat.

5. Castle Cave — southern cavefish habi-
tat.

6. Marble Falls Cave — Ozark big-eared
bat habitat.

7. Blanchard Springs Caverns — outstand-
ing cave ecosystem and gray bat habitat.

8. Mammoth Spring — largest spring in
Arkansas and habitat for the Ozark hellbender.

9. Queen Wilhelmina State Park Spring
Seeps — habitat for stygobromus montanus.



Table 1.1. Aquifer and well characterisitics in Arkansas

[Gal/min = gallons per minute; mg/L = milligrams per liter; ft. = feet. Sources: Reports of the U.S. Geological
Survey and Arkansas Geological Commission]

Aquifer Name and Description

Well Characteristics

Remarks

Alluvial aquifer: Sand and gravel at
the base grades upward to silt and clay
near the surface. Confined to unconfined.

Cockfield aquifer: Interbedded fine
to medium sand, clay and lignite. Con-
fined except in the outcrop.

Sparta Sand aquifer: Massive fine
to medium sand with interbedded clay
and lignite. Generally confined.

Wilcox aquifer: Fine to medium sand,
silt, clay and lignite. Generally confined.

Nacatoch Sand aquifer: Massive
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