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INTRODUCTION

Mr. Randy Young, Director
Arkansas Soil & Water Conservation Commission

Welcome to the Arkansas Water Conference. Is is indeed an
honor for me to serve as Chairman on behalf of the conference spon-
sors which are: the United States Geological Survey, the Arkansas
Water Resources Research Center at Fayetteville, and the Arkansas
Soil and Water Conservation Commission.

The purpose of this Conference is to:

(1) Discuss Arkansas water problems and opportunities for address-
ing those problems. In the water resources management arena, Arkansas
is truly the "Land of Opportunity" as our motto states.

(2) Serve as a public forum to stimulate thought and interest in
Arkansas' water resources.

We encourage your active participation in the program and urge
you to take full advantage of the question and answer periods. We
need and welcome this type of dialogue and support on a sustained
basis.

We hope you find the Conference interesting, informative and

enjoyable. Thank you for joining us.



STATE OF ARKANSAS
BILL CLINTON
GOVERNOR

December 3, 1985

Greetings:

I would like to welcome you to the first Arkansas
Water Conference.

Water is one of Arkansas' most important natural
resources and there are many water related
questions demanding answers. They are not purely
technical questions, but rather subjective
questions which must be discussed so that equitable
compromises can be found.

I am pleased that this conference is taking place
and the fact that a wide variety of agencies are
participating is a hopeful indicator that the
process of discovering equitable compromises will
continue.

I'm sorry I cannot be with you today, but please
know that I wish vou a very successful, informative
conference.

Sincerely,

Bill Clinton

BC:kf

Oftfice of the Governor « State Capitol « Little Rock. Arkansas 72201 ¢ 501-371-2345
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SUMMARY

OVERVIEW OF SURFACE WATER AND GROUNDWATER PROBLEMS

Mr. Randy Young, Director
Arkansas Soil & Water Conservation Commission

As the competion for Arkansas' water resources intensifies, the
problems with quantity and quality of surface and groundwater becomes
more acute.

Surface water issues can be broadly grouped into quantity and
quality problems. The most common quantity problem is streamflow de-
ficiencies. The spatial and temporal distribution of streamflow and
surface water demand have a negative correlation. Generally, low
streamflow occurs during periods of highest demand. In the summer of
1985, flows in Bayou Bartholomew were insufficient to meet demand.

The Commission was petitioned by water users in the btasin to allo-
cate the remaining streamflow using an equitable apportionment meth-
od. However, precipitation occurred shortly thereafter and stream-
flow increased sufficiently to meet demand. This is a typical exam-
ple of surface water shortages during peak demand periods in the state.

Another area of concern is the need to establish minimum stream-
flows to protect fish and wildlife, maintain water quality, and satis-
fy other instream needs. Millions of gallons of water a day pass
through this state on the way to the Gulf of Mexico. This water could

be used in deficient basins if the variables outlined in Act 1051 of



1985 were defined and quantified. Guidelines must be established for
interbasin transfer. Minimum streamflows must be determined for all

instream uses. The quantity of streamflow available for development

must be determined for future water resources planning activities.

Water quality problems focus on controlling non-point sources
of pollution and water quality standards. Non-point sources of pollu-
tion are often times underestimated because by definition, the pollu-
tants originate over an area, county or region of the state, and the
severity of the problem stems from the additive effects of minor prob-
lems over large areas. The agricultural regions of Eastern Arkansas
contribute tons and tons of topsoil to surface water streams and lakes.
Conservation techniques must be developed and implemented that will
maintain soil productivity while protecting water quality. The im-
proper disposal techniques utilized innorthwest and north central
Arkansas for animal waste has caused excessive nitrate concentrations
in streams.

Water quality standards are too rigid and unrealistic. Typi-
cally the least impaired or altered streams do not comply with these
standards. Currently, the state is reviewing proposed activities for
compliance with the water quality standards that are in place. The
Arkansas Department of Pollution Control and Ecology has a study under
way to consider naturally occurring seasonally and regionally vari-
able water quality.

Priorities established in state statutes delineated public sup-



plies as top priority in any disputes between competing uses. De-
velopment of Arkansas' water resources to sustain life and maintain
health has priority over uses that provide economic gain. Providing
suitable quality water for rural associations and municipal supply
systems involves the selection of sources that will satisfy demand
on a sustained basis. Cities along the Arkansas River Valley, such
as Ft. Smith and Russellville, are currently in need of additional
supplies and are involved in evaluating the options of:  Impound-
ments on streams, Arkansas River water as a raw wafer source, tie
into other supply systems, and selection of the best financial op-
tions available to construct the proper alternative. As.economic
development and the population increases, the demands on existing
supply and treatment systems will place more and more cities in the
position of making hard decisions on alternative sources. The de-
cline in federal grants and the propensity of the current administra-
tion toward hard loans and money "up frcnt", will make financing and
implementation of appropriate managems:nt options difficult or impos-
sible for the smaller rural water associations and municipalities in
Arkansas.

Excessive surface water or "f]ooding".is a common springtime
occurrence in Arkansas. The desire to develop floodplains by business,
corporations and individuals effectively reduces storage for runoff
from large storm events. Reduced storage causes higher than normal

streamflows resulting in flooding. Development of a floodplain near



an urban area increases the quantity of runoff and reduces the lag
time due to coverage of the land by impervious materials.

Groundwater problems are similar to surface water problems in
that they generally fall into the two categories of quantity and
quality.

The State of Arkansas can be divided geologically into two prov-
inces: The Delta and the Highlands. The Highland areas of the Quachita
Mountains and the Ozarks are underlaid by shales and sandstones. The
fracture density and degree of deformation controls storage and trans-
missivity in the formations. These physical characteristics of the
consolidated formations generally limit well yields to less than ten
G.P.M. An exception to this rule are the deeper Gunter and Roubidoux
formations that serve as municipal sources across the northern tier
of counties in the State.

The Delta area is intensely farmed and much of it is irrigated.
The demand by agriculture during June, July and August, when stream-
flow is Towest, has led to a dependence on groundwater reserves to
supplement the inadequate surface water supplies. As a result, ground-
water levels have declined in excess of sixty feet in the Alluvial
Aquifer of Lonoke, Arkansas, Prairie, Cross, Poinsett and Craighead
counties.

Municipal and self-supplied industrial withdrawals at Pine
Bluff, E1 Dorado and Magnolia have lowered water levels 240, 320

and 260 feet respectively. Lower water levels are not inherently



detrimental to groundwater supplies but potentially lead to aquifer
compaction, reduced yields and quality degradation by the intrusion
of salt water. Many isolated, small areas in the State are under-
laid by portions of aquifers contaminated from naturally occurring
mineral sources not associated with overdraft. Recent activities to
protect our groundwater sources prior to contamination have concen-
trated on the potential effects of landfills, hazardous waste dispos-
al, septic tank systems, surface impoundments for holding waste,
underground storage tanks and injection of hazardous waste and salt

water from oil and gas fields.



SUMMARY

STREAMFLOW DEFICIENCIES

Mr. Earl Smith
Arkansas Soil & Water Conservation Commission

The climate in Arkansas is classified as humid subtropical.
This classification is characterized by dry, hot and humid summers
caused by a lack of precipitation due to circulation around subtrop-
jcal high pressure cells. Typical summer precipitation occurs as
convectional heating type showers and occasional general rains as
the result of cyclones or hurricanes in the Gulf of Mexico. Winters
are mild and relatively wet. Winter precipitation occurs as a result
of frontal clashes between Pacific or Canadian air masses and warm,
moist air from the Gulf of Mexico. The different processes that re-
sult in the distribution of rainfall in Arkansas is further compli-
cated by the orographic effects of the Ouachita and Ozark Highlands.

On an annual basis, precipitation averages 48 inches and var-
ies from 42 inches in north central Arkansas to 54 inches in the
Quachita Mountains. Runoff in the state averages approximately 18
inches per year and ranges from 12 inches in the northwest corner
of the State (Karst) to 24 inches in the Boston and Ouachita Moun-
tains (Shale and Sandstone). Many factors influence the ratio
of precipitation to runoff. Some common variables are: Land cover,

slope, soil types, geology and evaporation rates. As these charac-



teristics change from area to area within the state, runoff coef-
ficients change accordingly.

While it is true that Arkansas has an abundance of water
overall, the temporal and spatial distribution of surface water
availability does not correlate with the patterns of surface water
demand. Runoff is highest in the winter and early spring and low-
est during the summer and early fall. Demand is lowest during the
winter months and peaks during the months of June, July and August.
Management options must focus on storage of high winter streamflow
for use during the typically low streamflow-high demand periods of
summer.

The standard for quantifying low streamflow is the lowest flow
for a seven-day period intenyears. The seven-day, ten-year, low-
flow (7Q10) for streams in Arkansas varies from zero to 100,000 -
150,000 C.F.S. for the Mississippi River. Most streams in the sand-
stone underlaid areas of the Boston Mountains, Arkoma Basin and the
frontal zone of the Quachita Mountains go to zero flow for the seven-
day ten-year low-flow. Streamflow in the northern quarter of the
State is sustained by springs from the underlying limestone and
dolomites. Most of the delta streams go dry due to relatively rapid
infiltration of runoff into surface clays, sand, silts and gravels
and subsequent percolation down to the water table. Only the larger
streams in eastern Arkansas, such as the Cache, St. Francis, Bayou

Bartholomew and Saline Rivers, plus the larger regulated rivers



such as the Ouachita, White and Arkansas Rivers, sustain substan-
tial flow for the 7Q10.

Arkansas water law is based on the old English common law.
The right to use water is incident to ownership of riparian land
which is adjacent to surface water or overlying groundwater. Water
disputes have generally been decided in the courts according to
the reasonable use test which allows each owner to withdraw and
use surface water while having due regard for the effect of that
use upon other riparian owners. While the Commission has the au-
thority to allocate during times of shortage and settle disputes
among competing uses, many cases do not come to the attention of
the Commission and are resolved by the proverbial "largest pump
wins" philosophy. The result is that streams are pumped until
the user can no longer maintain a water level sufficient to main-
tain suction by his pump. By that time, there is little streamflow
left to allocate.

The total water used in 1981 statewide was 33 B.G.D. Eighty-
four percent of this total was used for hydro and thermoelectric
power and considered non-consumptive use. Sixteen percent, or 5.3
B.G.D., was considered consumptive use. Twenty percent of the total
consumptive use was from surface water sources. Agriculture ac-
counted for fifty-eight percent (618 MGD) of this total. Other uses
were as follows: Self-supplied industry - 13.6 percent (145 MGD),

public supplies - 13.4 percent (143 MGD), aquaculture - 11.2 percent
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(120 MGD) and rural use was four percent of the total (41.6 MGD).
Act 1051 of 1985 was passed in an effort to establish a mech-
anism to determine the requirements of Arkansas water users and
other purposes. The Act mandated that the Commission define and
quantify many hydrologic variables. Some variables outlined in the
Act were: Instream flow requirements for game and fish, navigation,
maintenance of water quality, aquifer recharge and the establishment
of minimum stream flows. The definition for minimum stream flows
has been defined by the Commission as the lowest discharge that will
satisfy the minimum instream flow requirement. Instream flow require-
ments are not additive for the purposes of navigation, fish and wild-
1ife and water quality because the same flow can be used to satisfy
all three of these non-consumptive uses. Therefore, the largest
instream flow requirement will constitute the minimum stream flow.
The quantity determined necessary for minimum stream flows will be
reserved and protected for those uses within limits of climatological
controls by ceasing all diversions beyond the established minimum.
Minimum stream flows have been proposed for Bayou Batholomew
at the Jones, Louisiana gaging station (close to the AR-LA state

line). Those requirements are as follows:

Flow
Non-consumptive Uses Requirements
1. Maintain water quality (7Q10) 44.0
2. Fish & wildlife (10% mean monthly for
Towest month - August) 28.5
3. Navigation Non-navigable
4. Interstate compacts (40% of wkly runoff - 32.0
.4 x 80 CFS)
5. Minimum streamflow 44.0

11



As the competition for surface water intensifies and heavy re-
liance on groundwater reserves cause unacceptable water level de-
clines, the management options affecting or supplementing streamflow
are limited. Some viable options that could increase streamflows
are as follows: Interbasin transfer and non-riparian use, off-stream
storage, quahtify minimum stream flows and the establishment of wa-
ter management districts. These management options in accordance
with a conjunctive use approach can provide ample water supplies to

meet the water needs of Arkansans for decades to come.
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SUMMARY

ESTABLISHMENT OF REALISTIC WATER QUALITY STANDARDS

Dr. Phyllis Garnett, Director
Arkansas Department of Pollution Control & Ecology

The basic goal of the Clean Water Act of 1972 was the achieve-
ment of a certain level of cleanliness in the waters of the nation
which would provide for fishable-swimmable waters. Since 1972, mil-
lions of tax dollars have been spent in an effort to achieve this
noble goal for the nation. In order to achieve what appeared to be
a simple stated goal for water quality, values were established to
be applicable nationwide. The falacy of these rigid standards is
now evident in that there was a failure to recognize seasonally or
regionally variable water quality. As a result, many of the most
clean streams and lakes have naturally occurring water quality val-
ues that do not meet these standards.

The very framework of any state water quality regulatory agency
is the standard by which it regulates and manages the State's re-
sources. By necessity, the standards must be correct in order to do
an efficient and effective job. The apparent disparity between the
Water Quality Standards and actual water quality values led to the
conclusion that a study should be undertaken to define water quality
conditions in least-impaired streams within different physiographic

regions of Arkansas. The overall objective is to develop and fi-

13



nally establish realistic water quality standards for the State of
Arkansas and thus with a sound scientific basis, determine the level

of cleanliness to which the waters of the State should be protected.
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SUMMARY

PUBLIC WATER SUPPLY CONCERNS

Mr. Bruno Kirsch, Jdr., P.E., Director
Div. of Engineering, Arkansas Dept. of Health

As many of you are aware, the Department of Health has the
primary responsibility for the enforcement of our rules and regula-
tions on public water systems and the administration of the Environ-
mental Protection Agency's Safe Drinking Water Act. To that end I
feel that there are three primary issues facing the drinking water
program in our State. These are:

(1) The implementation of the new standards of the Safe Drink-
ing Water Act.

(2) The analytical capacity of the Department of Health's
laboratories to meet the new standards and to handle the ever in-
creasing emergency situations affecting our water supplies.

(3) The potential use of the Arkansas River as a drinking
water source.

The first of these issues is the proposed changes to the Safe
Drinking Water Act (SDWA). Currently EPA is systematica]ly review-
ing the current .standards and proposing new standards. At the same
time Congress is reauthorizing the SDWA. The Senate and House of
Representatives have passed their versions of the proposeda changes

to the Act. The Congress has been critical of EPA's apparent iack
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of concern in developing additional standards. Since 1974 EPA has
only established one standard - trihelomethane. Nonetheless, our
expanding analytical capabilities are detecting heretofore previous-
ly undiscovered minute concentrations of various toxic chemicals in
individual and public water supplies across the nation. Some of
these chemicals are suspected or known carcinogens. Others have

not received sufficient assessment to document any public risk.

From the versions of the Act that I have reviewed, I feel
Congress is mandating additional standards and is establishing de-
finitive time tables for their development. Therefore, the stan-
dards that are being proposed by EPA are probably a compromise with
Congress to meet the intent of the congressional legislation. Re-
alistically, as new and more research continues into the area of
toxic chemicals, I can only predict more standards being added to
the Act.

The question remains "what are we going to find when we im-
plement the new standards?" In this area I can only speak in generali-
ties. I am aware that the states of Minnesota and Wisconsin have
already monitored for the volatile organic compounds (primarily
industrial solvents) which will be regulated with new standards.
These states report that they have detected traces of these type of
compounds in approximately 10% of their public water systems. Fur-
ther, our laboratory personnel have reviewed our monitoring results

for organic chemicals for the last year. It appears that approxi-
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mately 20% of our samples have some type of unknown organic com-
pound. Therefore, I can only assume that we will find some of these
new compounds. However, whether they have any health consequences
remains to be seen.

This leads me to the second and most pressing issue - the
development of our analytical capabilities, especially in the organics
laboratory, to provide the necessary laboratory support for our pub-
lic water systems. Our program did anticipate the need for expanded
laboratory capacity and requested additional funds during the last
buaget cycle. Unfortunately, the request was not approved and re-
mains an unfunded priority of the agency. Thus, our water supply
program and industry faces a growing dilemma. Historically, the
public water systems have always relied on our laboratories to do
their analytical work. Since our program does not anticipate any
additional Federal funds and has been turned down for additional
State funds, the public water systems face a real crisis in this
area. It is my opinion that our laboratories should be expanded to
increase their analytical capabilities. I am in the process of rec-
ommending various funding options. Hopefully, in the near future we
will have this problem resolved.

The third, and most perplexing issue that the water supply pro-
gram must address, is our long-standing policy against the use of the
Arkansas River as a public water supply source. I have become acute-

ly aware that this policy has little support among the environmental

17



The movement in our State for more environmental preservation is
certainly justified and the preservation of the free flowing streams
in the Ozark Plateau is a concern that our agency cannot discount.
However, since it is our agency's responsibility to ensure the safe-
ty and acceptability of the public water supplies to our citizens,

I certainly feel a comprehensive investigation needs to be under-
taken to study the various aspects of this complex issue. Right
now that opportunity exists through the Corps of Engineers. The
Little Rock District Corps of Engineers has been authorized to do

a study on just this issue. I firmly believe that all agencies
should unite and insist that the study be completed.

For our part, my staff has been reviewing our position. Al-
though we have not finalized our conclusions, there are the four
general areas of concern. These are salt content, heavy metals,
vulnerability and trace toxic organics.

O0f these concerns, I feel that there is sufficient existing
data on the salt concentration and heavy metals to warrant further
investigation. The Arkansas Department of Pollution Control and
Ecology's 1984 water quality report actually indicates that the
salt concentration of the river is increasing. If this is actually
the case, our agency must insist that a treatment process which re-
moves salt is utilized before we can seriously consider the river
as a drinking water source. The only viable treatment process for

salt removal is reverse osmosis. The process is also capable of
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heavy metal removal. However, the treatment process is extremely
expensive and has had operational difficulties. Therefore, it has
not received widespread support by the water utilities of our nation.
A1l of us realize the vulnerability of the river. The Depart-
ment's current policy is to require off-stream storage on all river
sources. Thus, we would have to insist on at best two weeks to
thirty days off-stream storage before the river could be considered.
Further, we would require a routine monitoring program to ensure
the safety and acceptability of the water to the customers.
O0f all the concerns, the least amount of data is in the areas
of trace toxic organics. Due to the new sophisticated equipment and
techniques, we can analyze for these compounds at trace levels pre-
viously unknown just ten years ago. Right now, our analytical capa-
bilities far exceed our ability to determine any biological/health sig-
nificance. However, some epidemiological studies appear to indicate
that if at all possible, we should not utilize water sources that re-
ceive numerous point and non-point sources as in the case of the Arkan-
sas River. The Department acknowledges that other similar waterways
are in use. These are some of the same waterways where studies were
conducted. In addition, we found that Cincinnati, Ohio will become
the first major city to install actuated carbon filters due to their
concern over this issue. It appears that carbon filtration is a viable
treatment alternative and it will need to be considered if we must use
the River. I appreciate the opportunity to address this Conference

and hope it becomes an annual forum to address our State's water issues.
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SUMMARY

FLOOD PROTECTION OF ARKANSAS HIGHWAYS

Mr. Charles Venable
Arkansas State Highway & Transportation Department

The Arkansas State Highway & Transportation Department has
over 16,000 miles of highways with approximately 6,600 bridges to
maintain and upgrade. Therefore, it is obvious that surface water
hydrology and hydraulics is very important to the Department. An
example of this is the December, 1982 flood. Over $8,000,000 was
expended for flood damage repair to our highways and bridges. It
is very imperative that we continually upgrade our data collection
and improve our technology through experience and research.

A major tool that the Department is using to continually im-
prove itself in hydraulic related technology is our Hydraulics Sec-
tion. The Section is professionally staffed by five engineers and
three technicians. Since it is estimated that 15% of funds expended
on highway projects is for construction and drainage structures, it
is very important that we be apprised of the latest data collection,
recent research and the changes in hydrologic and hydraulic technol-
ogy for adequate cost-effective maintenance and design.

My purpose this afternoon is to inform you of our Hydraulics
Section activities and view slides depicting flooding action upon

our highways.
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I. Flood Protection for Arkansas Highways:

Projects are designed and reviewed by the Section using the

following design criteria:

(a)

(b)

(c)

Primary and Interstate Highways
(1) 50-year flood
(2) Risks considered for the 100-year flood.
Secondary Roads
(1) 25-year flood
(2) Risks considered for the 50-year flood.
Urban Streets
(1) Federal Aid Projects - generally designed for 25-year
flood unless community ordinance dictates otherwise.
(2) Non-Federal Aid Projects - 10-year flood.
(3) Storm Drains
(i) Interstate Projects - 50-year flood.
(ii) Other Federal Aid Projects - 10-Year flood

(ii1) Non-Federal Aid Projects - 2-year flood

II. Floodplain Management Program:

The Hydraulics Section reviews each proposed highway project

for floodplain compliance with local community ordinances as re-

quired by the National Flood Insurance Program administered through

the Federal Emergency Management Agency.

When a project is located within a reqgulated floodplain or

regulatory floodway, a detailed study is performed to verify that
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our hydraulic design is in compliance with the local regulation.
Then, a variance and/or permit is obtained from the regulating City
or County.

IIT. AHTD-USGS Programs:

The Arkansas Highway Department and U.S. Geological Survey
are continually involved in cooperative efforts to improve hydrau-
lic related effects upon our highways and bridges.

A research project is presently under way to develop a method
to aid engineers in adequately predicting possible scour depths at
bridge piers and abutments throughout the State. Stream crossings
that have a history of scour problems are being studied in conjunc-
tion with this project.

The USGS 1is also involved in updating the "Floods in Arkansas,
Magnitude and Frequency Characteristics through 1968" report for
Arkansas. The objectives of this report are to present updated stream
flood peak data and to revise regional equations and graphs which en-
able engineers to evaluate analytically the magnitude and frequency
of floods in Arkansas on ungaged streams.

IV.  AHTD Research Project on Small Streams (TRC-87):

The Hydraulics Section is involved in an ongoing research pro-
ject at three stream crossings to measure rainfall and associated
runoff. The subsequent data gathered at each site will be used to
develop hydrographs for use in hydrologic studies with small drain-

age areas which will provide more efficient and economic design of
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bridges and culverts conveying runoff from small to intermediate
drainage basins.
V. Drainage Manual:

In 1983 the Hydraulics Section published an updated drainage
manual which is intended to be an operational handbook for the
Department's use in hydrologic analysis and hydraulic design. The
rapid development of technology in the fields of hydrology and hy-
draulics necessitates a continual updating of our procedures. A
copy of the drainage manual is available from the Hydraulics Section.
VI. Historical High Water Information:

In February, 1983 the Arkansas State Highway & Transportation
Department initiated a program to collect and store historical high
water information. This is a perpetual high water data collection
effort and is available for reference by all agencies. The infor-
mation is used by the Department to design and maintain our high-
ways and bridges. The value of all this effort and technology can
be seen by recent flood events.

VII. Other Hydraulic Activities:

The Hydraulics Section represents the Department on: The
AASHTO Task Force on Hydrology and Hydraulics which is writing
highway drainage guidelines for the nation's hydraulic design en-
gineers, the Transportation Research Board on Hydrology, Hydraulics
and Water Quality, and the Advisory Committee that developed a mas-

ter drainage plan for Little Rock.
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VIII. The Effects of the September, 1978 Flood Upon Ark. Highways:

The flood of September, 1978 was caused by intense rainfall
for a duration of six hours on the morning of the 13th. This flood
was the most catastrophic on record in the Fourche Creek and Rock
Creek Basins. Transportation was severely disrupted as many cars
were swept away by the current and many roads were closed, includ-
ing I-30 and I-430.

The storm had a recurrence interval of greater than 100-years.
More than $900,000 was expended for flood repairs to our highways
and bridges.

IX. The Effects of the December, 1982 Flood Upon Ark. Highways:

On December 2, 1982 a storm system moved into Arkansas produc-

ing tornadoes, severe thunderstorms and intense rainfall.
(s1ides were shown at this point)

Abnormally high discharges and stages were reported at various
locations across the State. In most cases, discharges exceeded the
100-year recurrence interval. Rainfall amounts ranged from 8-15
inches in a 72-hour period. Many highways and bridges were over-
topped causing severe roadway and bridge damage. Several highways
were closed due to high water and roadway damage and bridge failure.
More than $8,000,000 was spent on flood damage repair.

Summation:

It is obvious there is a need for continued stream gagings and

data collection with a possible expansion. Additional funds are

needed for upgrading flood prone highways and bridges.
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SUMMARY

DEFICIENCIES: LOW YIELDS AND WATER LEVEL DECLINES

William V. Bush
Arkansas Geological Commission

Low yields and water level declines are major groundwater prob-
lems confronting Arkansas. Increased use and demand for water in all
parts of the State has made a solution to these problems a critical
necessity. The first step toward a solution is to identify the prob-
lem areas. Groundwater records provide the data necessary to deline-
ate these areas. This data was recently reviewed and the information
was published in USGS Water Resources Investigation Report 85-4010,
"Groundwater Problems in Arkansas".

The amount of groundwater available in any section of the State
is controlled primarily by the geologic characteristics of the bed-
rock or sediments. In Arkansas the geologic framework is divisible
into two major physiographic provinces: the Interior Highlands in
the northwest and the Gulf Coastal Plain in the southeast. The
groundwater conditions differ greatly in these provinces from place
to place, as do the problems.

In the Interior Highlands, which include the Ouachita Mountains,
Arkansas River Valley and the Ozark Mountains, the bedrock consists
primarily of sandstone, shale, limestone, dolomite and novaculite.

The groundwater typically occurs in fractures and joints in the sand-



stones, shales and novaculite, and in solution cavities in the 1ime-
stones and dolomites. However, along the Arkansas River Valley and
along some other major streams, groundwater is present in the allu-

vial deposits.

Low yields, less than 10 gpm, are a common problem in major
areas of the Interior Highlands. Many of the low yield wells are
shallow, less than 200 feet deep, and yields over 25 gpm are rather
uncommon.

In contrast, some areas in the Interior Highlands do yield
quantities of groundwater. The alluvial deposits which overlie the
consolidated rocks along the Arkansas River Valley produce up to
750 gpm and are usually less than 80 feet thick. In the Ozark Moun-
tains the major aquifers, the Roubidoux Formation and the Gunter
Member of the Gasconade Formation, may yield up to 500 gpm. They
are a source of water for many Municipal Water Association systems.
Depths of these units range from 500 to 3,500 feet. The major re-
charge area for these aquifers is in southern Missouri.

The Gulf Coastal Plain covers the southeastern portion of
Arkansas and consists primarily of alternating sequences of unconsoli-
dated sand, silt, clay and gravel of Quaternary, Tertiary and Creta-
ceous age. Six major aquifer systems supply most of the groundwater
in the Coastal Plain. Water level declines are very evident in two
of these systems in several areas. In the Sparta Sand of the Claiborne
Group water levels have declined in Columbia, Union, Arkansas and

Jefferson Counties where withdrawals for irrigation, municipal and
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industrial uses have far exceeded the recharge of the aquifer. Ex-
amples of declining water levels are 100 feet in Arkansas County,
240 feet in Jefferson County, 260 feet in Columbia County and more
than 320 feet in Union County.

Two major areas of water level decline in the Quaternary
aquifer system occur in eastern Arkansas. Water levels in an area
west of Crowley's Ridge in Craighead, Poinsett and Cross Counties
and another area in Prairie, Lonoke and Arkansas Counties have
dropped as much as 60 feet. The cause of these declines is directly
attributed to irrigation withdrawals that exceed recharge of the
aquifer. The average decline is approximately 0.75 foot per year
pbut records indicate that it has declined as much as 8 feet in one
particularly dry year.

Low yields are characteristic in some of the aquifers in south-
west Arkansas. They include the Carrizo Sand, Wilcox Group and Mid-
way Group which are comprised predominantly of clay, fine sand and
silt.

In summary, the Interior Highlands have widespread areas of
low yields that restrict uses requiring large volumes of ground-
water. In contrast, there is an abundance of groundwater through-
out most of the Gulf Coastal Plain but heavy withdrawals for irriga-
tion, municipal and industrial uses have created alarming local
water level declines in two of the major aquifers. Furthermore, wa-

ter quality problems have been created by the decline in water levels
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in some areas. As groundwater use increases and as withdrawals con-
tinue to exceed recharge, water level declines will increasingly af-
fect the water quantity and quality and adversely influence the devel-

opment of groundwater dependent economies in the Gulf Coastal Plain.
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SUMMARY

GROUNDWATER CONTAMINATION PROBLEMS

Dr. Ralph Desmarais
Arkansas Department of Pollution Control & Ecology
(ITlustrative slides were shown)

Arkansas is in the process of developing a strategy for the
protection of its groundwater against contamination. The develop-
ment of that strategy involved the examination of the sources and
occurence of groundwater contamination. Some sources are simple,
such as, waste spilled or dumped close to the water table that
leaches contamination into the groundwater. Other sources are more
complex, harder to identify and react with the groundwater in ways
that are difficult to predict. The four major sources of contamina-
tion in Arkansas are: (1).contamination from human and animal
wastes, (2) from municipal, industrial and oil field wastes,

(3) salt water intrusion, (4) mineral extraction activities.

In addition, any of man's activities that interfere with the
natural recharge process can contribute to contamination by reducing
the available fresh water and enhancing the amount of available con-
taminated runoff - urbanization, road construction and agricultural
activities are the major examples.

Groundwater contamination is far more difficult to clean or

contain than surface contamination. Most state protection strate-

29



gies focus on prevention activities involving zoning requirements,
aquifer protection programs, siting regulations, etc., on the grounds
that it is far easier and less costly to prevent the contamination
than to clean it up.

Over 700,000 tons of hazardous waste were generated in Arkansas
in 1984, the vast majority of which was injected under ground in south
Arkansas. Underground injection may be described as the purposeful
contamination of unusable salt water formations far below the upper
fresh water sources of drinking water. The remaining 200,000 or so
tons were either treated on site, stored or shipped to a recycling or
treatment center. Those generators that treat or dispose of their
waste on site are subject to groundwater monitoring regulations under
the Resource Conservation & Recovery Act. There are 17 such sites in
Arkansas. These sites have been mapped and those parameters that re-
vealed contamination in quantities above the standards established
under the Safe Drinking Water Act have been published in the USGS
Water Resources Investigation Report 85-4010, "Groundwater Problems
in Arkansas".

Arkansas has 269 abandoned coal mines and 186 abandoned metal
mines. Arkansas Tech at Russellville is currently conducting a
study of the quality of the water that has flooded such mines which
will give us a better understanding of the effects of mineral extrac-
tion on groundwater. The process of acid mine drainage is well under-

stood. Correcting it is far more difficult.
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The extent to which agricultural practices have affected
Arkansas' groundwater is unknown. The main areas of concern are
wastes from animal droppings, fertilizer applications and pesticide
use. EPA is in the process of conducting a nationwide investiga-
tion of pesticide contamination of groundwater. Unfortunately,
Arkansas was not included in this study. Nitrates have been a major
problem for domestic well users in northwest Arkansas with wells
located along fracture traces in Karst areas.

A number of contaminated sites associated with the wood process-
ing industry have turned up in the state. The chemical pentachloro-
phenol found in the groundwater at these sites is used with creosote
in the treatment of wood and is considered toxic. It is on the EPA
Priority Pollutant Tist.

In terms of volume, the state's largest producer of waste is
the 0il industry which generates large quantities of salt water with
every barrel of o0il produced. Many spills have been documented by
the Department both above and below the ground. The most famous of
these is in Miller County which was the subject of an EPA study on
the costs of cleaning up such spills. The determination at the time
was that the spill was too expensive to clean up. Some 7,000 disposal
pits associated with the oil and gas industry were identified by the
Surface Impoundment Assessment. The exact impact of these pits on
groundwater is unknown but the report rates them as the most serious
of the types of impoundments it addresses in terms of potential threat

to the groundwater.
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The underground injection of salt water in the oil fieids has
reduced some of the problems related to these pits as their use has
been Timited to back up and temporary storage. But underground in-
jection has introduced some problems by increasing hydrostatic pres-
sure in some of the lower formations and, thereby, increases the poten-
tial for the upward migration of salt water through cracks, faults
and abandoned wells.

Given the large number of sources of contamination, we are for-
tunate that our drinking water is as good as it is. Partly, the good
quality of our drinking water can be explained by the location of
supply wells deep enough to avoid much of the surface contamination.
However, some cities that have gone to deeper wells are now experienc-
ing problems stemming from overdraft and salt water intrusion. Un-
fortunately, we have had 1ittle experience in analyzing safe yields
for our major aquifers. USGS and the University of Arkansas are cur-
rently beginning to develop management models which will give us a
better grip on these problems. Safe yields combined with adequate
protection of our groundwater supplies are necessary to ensure good

water for generations to come.
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SUMMARY

POTENTIAL PROBLEMS FROM HAZARDQUS WASTES

Mr. Mark Witherspoon
Arkansas Department of Pollution Control & Ecology

The most obvious, as well as the most critical, problem with
hazardous waste land disposal is the potential introduction of waste
material into underground sources of drinking water. Site specific
examples of groundwater contamination due to past disposal practices
are available in Arkansas and common in this country as a whole. Pre-
arranged deterrents to potential groundwater contamination problems in
the form of proper facility hydrogeologic siting, advanced engineering
design, and regulatory requirements have advanced exponentially over
the last few years. However, the final indicator of the presence of
groundwater contamination at a specific facility depends on the abil-
ity of a set of monitoring wells to provide a true representative
sample of potentially effected groundwater.

The problem with sampling for groundwater quality is that cur-
rent laboratory detection capabilities exceed the ability of most
monitoring systems to produce an unbiased representative sample of
groundwater quality. For example, a waste component reported in quan-
tities as low as a part per billion, could easily be the result of
contaminants introduced during well construction, or sample retrieval.

Of course, the result of these potential problems is the fact
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that groundwater contamination may be indicated where it is actually
not present - or more significantly, groundwater contamination may

not be indicated were it is indeed occurring.
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SUMMARY

SURFACE WATER QUANTITY

Mr. Terrance Lamb
U.S. Geological Survey

The collection of surface water data is a major activity of
The Water Resources Division of the Geological Survey. These data
are collected in cooperation with State and local governments and
other Federal agencies. In 1985 the Survey operated approximately
8,000 daily-discharge stations through the nation, some with records
that extend back to the beginning of the century.

The program of surface water investigations by the Survey in
Arkansas has grown through the years as Federal and State interest
in water resources has increased. The Arkansas office of the Survey
began collecting surface water data as part of a statewide water re-
sources program, with the establishment of 8 gaging stations in 1927.
Prior to this time discharge records were primarily to evaluate the
hydroelectric power potential of the streams. The program expanded
to 16 gaging stations by 1930 and then declined during the early
years of the depression as State cooperation was reduced. Disas-
trous floods in the mid-1930's and the resulting emphasis on flood
control brought out the great need for basic streamflow data in the
State. During the last half decade, much of the Survey's present

program of streamflow stations was established in cooperation with
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State agencies and the U.S. Army Corps of Engineers. The war effort
during the 1940's curtailed expansion of the program but during the
period 1950-1970, there was a gradual increase in the program. By
1970 the Survey was operating 76 daily-discharge surface water sta-
tions in Arkansas.

Based on our evaluation of the Arkansas District surface water
program in consultation with cooperating agencies, 20 daily-discharge
stations were discontinued at the end of the 1970 water year. Of
these, 9 stations were converted to partial record stations at the
request of cooperators. The partial record station operation con-
sists of a stage record and occasional discharge measurements in or-
der to maintain the high end of the rating curve or, in some cases,
a complete rating curve. Annual peaks only are published for the
partial record stations.

During the period 1971 through 1978 a few daily-discharge sta-
tions were either dropped or converted to partial record stations.
Beginning in the 1979 water year, the Survey took over operation of
8 additional daily-discharge stations at the request of the Little
Rock District Corps of Engineers. By the 1982 water year, most of
these additional stations had been converted to partial record sta-
tions due tore-evalustion of data needs, both by the Corps and the
Survey.

Surface water quantity or stage information is now available

for 252 sites in Arkansas. Of these, 48 are USGS operated daily-
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discharge stations, 19 are operated by other agencies and 23 are dis-

continued daily-discharge stations formerly operated by the USGS. The

remaining sites have either peak-stage record, a stage-discharge rela-
tionship available, or both.

Information from these stations is used (1) to define current
hydrologic conditions, sources, sinks and fluxes of water through
regulated or unregulated hydrologic systems, (2) in developing re-
gionally transferable information about the relationship between ba-
sin characteristics and streamflow, (3) for the verification or en-
forcement of existing compacts, court decrees, or water laws, (4) for
the planning and design of projects such as dams,_]evé]s, navigation
systems, water supplies, roads, bridges, irrigation canals, and waste
treatment facilities, (5) in making operation decisions in the daily
operation of reservoirs, hydro-power generation, or diversions, (6)
for flood forecasting, (7) for computing loads for water quality
monitoring, and (8) for other uses such as recreational needs.

The Survey collects streamflow information by the methods des-

cribed in USGS Water Supply Paper 2175.
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SUMMARY

SURFACE WATER QUALITY

Mr. Charles T. Bryant
U. S. Geological Survey

Collection of surface water quality data in Arkansas was begun
on a continual basis in October, 1945 when 6 daily sampling stations
were established by the U.S. Geological Survey in cooperation with
the University of Arkansas. The 6 stations were located on the St.
Francis River at Marked Tree, the White River at Beaver and at Bates-
ville, the Black River at Black Rock, and the Arkansas River at Van
Buren and at Little Rock. Samples collected from these stations were
analyzed for specific conductance, pH, silica, iron, calcium, magne-
sium, sodium, potassium, bicarbonate, sulfate, chloride, fluoride,
nitrate, dissolved solids, and hardness.

In 1956 the U.S. Geological Survey and the Arkansas Geological
Commission became cooperators for water quality data collection. In
the years following several stations were added to the network and
several constituents were added to the analytical schedule. The ad-
ditional constituents included nutrients, suspended sediment, tur-
bidity, color, dissolved oxygen, chemical and biochemical oxygen de-
mand, boron, detergents, bacteria and tritium. In 1968 there was a
significant increase in constituents added to the analytical schedule.

Included were the following minor elements; aluminum, barium, beryl-
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1ium, boron, cadmium, chromium, cobalt, copper, gallium, germanium,
lead, 1ithium, molybdenum, nickel, rubidium, silver, strontium, tin,
titanium, vanadium, zinc, and zirconium.

The pesticides aldrin, DDD, DDE, DDT, dieldrin, endrin, hepta-
chlor, heptachlor epoxide, and lindane were also added in 1968. By
1973 pesticide analyses also included chlordane, toxaphene, para-
thion, methyl parathion, and diazinon.

The radiochemical constituents uranium, radium, gross alpha and
gross beta were also added to the analytical schedule in 1968.

In 1985 the U.S. Geological Survey was operating 120 surface
water quality stations. Analytical schedules generally included com-
mon constituents (inorganics), nutrients and trace metals.

In 1968 the Arkansas Pollution Control Commission (now the
Arkansas Department of Pollution Control & Ecology) established a
surface water quality network consisting of 60 stations. The analyt-
ical schedule for these stations included temperature, iron, manganese,
calcium, magnesium, sulfate, chloride, nitrate, phosphate, residue on
evaporation, hardness, calcium carbonate, total alkalinity, conductiv-
ity, pH, color, turbidity, BOD, dissolved oxygen and bacteria. Addi-
tional constituents added by 1974 included the trace metals arsenic,
cadmium, chromium, copper, lead, mercury, nickel and zinc, and the
pesticides aldrin, DDD, DDE, DDT, heptachlor, heptachlor epoxide,

methoxychlor, methyl parathion, and toxaphene.
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In 1985 the Arkansas Department of Pollution Control & Ecology
operated a monitoring network of 110 stations. The analytical sched-
ule generally included the constituents shown in the previous para-
graph but with fewer pesticides.

A large data base on water quality exists for major reservoirs
in Arkansas. In the 1960's the Little Rock District Corps of Engi-
neers began measuring on a regular schedule dissolved oxygen, tem-
perature and specific conductance in vertical profiles in Beaver,
Table Rock, Bull Shoals and Norfork Lakes. In 1974 the U.S. Geological
Survey began operating lake stations for the Corps. The network now
consists of 87 stations on 15 lakes in the White, Arkansas and Red
River basins.

A1l surface water quality data collected by the U.S. Geological
Survey are published in annual data reports and are stored in the
USGS data storage and retrieval system known as WATSTORE. These data
are retrievable from WATSTORE as tables, graphs, statistics and plots.
A11 surface water quality data stored in WATSTORE are also stored in
STORET, the data storage and retrieval system operated by the U. S.
Environmental Protection Agency.

Surface water quality data collected by the Arkansas Department
of Pollution Control & Ecology are stored in STORET. These data are
also stored in WATSTORE for publication in the annual "Water Data Re-
port for Arkansas". Data from both WATSTORE and STORET are available

to the public.
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Additional surface water quality data have been collected by
Universities and other State and Federal agencies. Universities col-
lecting surface water quality data include the University of Arkansas
at Fayetteville, at Monticello and at Little Rock, Arkansas Tech
University, and Quachita Baptist University. Other State agencies
collecting data include the Game and Fish Commission and the Arkansas
Department of Health. Other Federal agencies collecting data are the
Memphis and Vicksburg Districts of the Corp of Engineers, and the Soil
Conservation Service.

Much of the data collected by the various agencies are stored in

STORET and are available to the public.
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SUMMARY

GROUNDWATER QUANTITY

Mr. A. H. Ludwig
U.S. Geological Survey

Groundwater plays a major role in satisfying the water supply
needs in Arkansas. In 1981 groundwater sources provided 81%, 4,300
million gallons per day,of the State's water for irrigation, public
and rural supplies and industrial uses. The largest withdrawal of
groundwater is for irrigation, mostly in the eastern part of the
State. Nearly all municipal and industrial supplies in the south-
eastern half of the State are obtained from groundwater sources. One-
half of the population of the State depends on groundwater as a
source of drinking water.

The occurrence of groundwater is associated closely with rock
type. Groundwater is abundant in the southeastern part of the State
which is underlaid by highly productive, thick, alluvial deposits
and by gently dipping unconsolidated and semiconsolidated sediments.
Groundwater is less abundant in the northwestern half of the State
which is underlaid by generally low yielding consolidated rocks con-
sisting of limestone, dolomite, sandstone and shale.

The availability of groundwater data is closely associated
with the areas of greatest groundwater potential. Most data is from

weils in the Coastal Plain sediments where groundwater is the predom-
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inant source of supply. The data, primarily water use and water
levels, are collected as part of county or areal studies conducted
by Survey personnel in connection with cooperative programs with
the Arkansas Geological Commission, the Corps of Engineers or the
Arkansas Soil and Water Conservation Commission.

Groundwater data are also being collected by other State and
Federal agencies. Soil Conservation Service personnel in the 27
counties in eastern Arkansas are collecting data on pumping plant
efficiency, irrigation application rates and specific capacity
in addition to providing water level measurements for the Geological
Survey's analysis of the alluvial aquifer. The Soil and Water Con-
servation Commission is currently collecting and storing ground-
water use data voluntarily submitted by water users in the State.
Soil and Water is also assisting the Geological Survey in collect-
ing withdrawal data from industrial users as part of the Survey's
water use program. The Arkansas Department of Health receives with-
drawal data from each of the municipal and rural water systems in
the State.

Data collected by Survey and other Federal and State agencies
are being processed for placement into one of the appropriate auto-
mated data systems, either in the Survey's computer, or the State
agencies own system. Currently there are more than 10,000 well en-
tries in the Survey's Groundwater Site Inventory (GWSI) data base.
These include, in part, information on well construction, yield,

water levels, and geologic source unit. Water use data from 1980
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through 1984 are located in the National Water Use Data System
(NWUDS) Data Base. In the future, water use data will be collected
and stored on a site-specific basis and will reside in the State-
Tevel Water Use Data Base (SWUDS). The data in any of the systems
is retrievable in a variety of forms, including tables or plots,

to meet the specific requirements of the users.
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SUMMARY

AVAILABILITY AND ACCESSIBILITY OF GROUNDWATER QUALITY DATA

Mr. E. E. Morris
U.S. Geological Survey

An inventory was made of all sources of groundwater quality
data within the State of Arkansas. A questionnaire was mailed to
State and Federal agencies and Universities who have collected
groundwater quality data. The responses are given in Table 1.
The Table represents the predominance of available data within
the State of Arkansas. The data will be used to assess the con-
dition of groundwater in the State, and to guide future detailed

studies.
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TABLE 1

GROUNDWATER QUALITY DATA AVAILABILITY FOR ARKANSAS

Is Data
1 Type of Available
Type of Analyses Data Storage to Public
Collecting Number Trace Radio- Paper Com-

Agency of Wells Inorganics Organics Metals chemical Copies puter Yes No
Ark. Mining 19 X X X X
Institute
(Ark. Tech
University)

Ark. Dept. of 39 X X X X X X
Pollution

Control &

Ecology

Dept. of 2200 X X X X X X X
Energy (Natl.

Uranium Res.

Evaluation

Program)

University 3,538 X X X X
of Arkansas

Soil Lab.

U.S. Geolo- 3,415 X X X X X X X
gical Survey

Ark.Dept.Health 854 X X X X X X X

1 Not all types of indicated analyses are performed on each well water sample,

2 Estimated.



SUMMARY

GROUNDWATER QUALITY MONITORING

Mr. T. B. Spruill
U.S. Geological Survey

State and Federal water management agencies are continually
faced with questions concerning the adequacy of the quality of
groundwater supplies for various uses. Public agencies also must
often determine whether groundwater in a particular area has been
or will be contaminated by some land-use practice to permit appro-
priate regulatory action. Groundwater quality monitoring networks,
if carefully designed, can provide the necessary data for effective
decision making.

Groundwater quality monitoring is conducted at three different
levels. Point monitoring is defined as monitoring chemical quality
changes through time or vertical space in a single well. Local mo-
nitoring is defined as monitoring of chemical quality changes in
several wells (a well network) in an area of less then ten square
miles. Regional monitoring is monitoring of chemical quality changes
in several wells located in areas of more than ten square miles.
State agencies, which are responsible for regulating and protecting
public water supplies over a large area, can effectively provide data
to answer questions concerning baseline groundwater quality informa-

tion and questions about possibly deteriorating groundwater quality
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using regional monitoring networks.

Data from regional groundwater quality monitoring networks can
be used to describe chemical quality characteristics of water from
supply wells in each of the identified groundwater regions for any
selected year for which data are available. The mean or median
of regional concentrations of a selected chemical constituent can
be used as an estimate of typical characteristics in each area. Es-
timates of the percentage of wells which do not meet use standards
in selected areas can also be derived from the network. The reg-
ulatory agency can control the known amount of precision of these
estimates by altering sample size - this flexibility allows changes
to be made in the network as the needs of the particular agency
change.

Groundwater quality data from regional groundwater quality mo-
nitoring networks can be used to test hypothese about groundwater
contamination in localized areas. To demonstrate this use, chlo-
ride data from wells in the Burrton area in Kansas compared with
chloride data from wells in the Kansas network in that groundwater
region indicate significantly larger concentrations in the Burrton
area. In comparing nitrate data from wells in north central Kansas
to wells in the Kansas network, there were no significant differ-

ences in concentrations.
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Groundwater quality data from regional groundwater quality net-
works can also be used to evaluate annual or long-term changes in
regional chemical quality due to possible land-use or climatic fac-
tors. Again, using Kansas network data as an example, application
of a Spearman-Rho test for trend of nitrate concentrations in net-
work wells located in northeastern Kansas sampled between 1978 and
1983, indicated no significant trend. Analysis of the same data
using a non-parametric analysis of variance test indicated no signi-

ficant differences in any single year for the same period.
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SUMMARY

EXPANDED STREAM-GAGING NETWORK

Mr. Braxtel L. Neely, Jr.
U.S. Geological Survey

The stream-gaging network for Arkansas is designed to collect
sufficient data throughout the State to satisfy immediate and future
needs for water data. Stream-gaging networks must be continually
evaluated to see if data are being collected where needed. The net-
work should be modified when data are needed at new sites or when
sufficient data have been collected. Other reasons for modifying a
stream-gaging network are anticipated growths or declines in popu-
lation and water use in some particular areas.

The primary ingredient for modifying a network is to keep
abreast of the ongoing and planned activities in the State. Verbal
contact with local and State officials is essential. These antici-
pated activities may generate new water needs which is an input to
keeping the stream-gaging network current.

Data collected at streams is usually for one or two purposes;
(1) an immediate need at a specific site and (2) general information
that describes the area. Stream-gaging networks are usually designed
to collect information that describes an area. Ideally, we need data
at all points along a stream, but this is not feasible. The number

of gages to be installed is an economics problem. The need for the
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data must be weighed against the cost for collecting the data. Most
of the data needed at a site depends on long-term trends. Therefore,
data needs must be anticipated far enough in advance so that data will
be available when the need arises. These anticipated needs must be
considered when modifying a stream-gaging network.

The type of data needed must be considered in designing the net-
work. Average annual flow and flow duration data, for example, must
be collected at continuous gaging stations. A continuous record of
the flow is needed. Peak discharge data which is used in flood fre-
quency analysis can be collected at crest-stage gages. These crest-
stage gages record only the peak stage. Low flow sites usually do
not require a physical gage except for a reference point where stages
can be determined. Low flow data are collected by making about five
discharge measurements per year. Some of the data have multiple pur-
pose use. For example, peak discharges are collected at continuous
gaging stations as well as crest-stage gages.

Rapidly growing water needs have generated a need for informa-
tion about the quality of water. Our NASQAN stations are part of a
national network on streams throughout the United States to show pre-
sent water quality conditions and trends on selected streams. Arkansas
has 13 NASQAN stations in this network. Similar data are collected on
other streams throughout Arkansas. The quality of the water in the
streams must be related to streamflow. Therefore, streamflow data

must be available at all quality of water stations.
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The stream-gaging network in Arkansas has changed many times
since it was first designed. Changes in the network will continue
to occur as water data needs change. Keeping abreast of ongoing
and future activities in the State is essential to collecting the

proper water data to support reasonable water management decisions.
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SUMMARY

HAZARDOUS WASTE SITE MONITORING

Mr. Jim Rigg
Arkansas Department of Pollution Control & Ecology

Under the Resource Conservation and Recovery Act. CFR Subpart F,
part 265.90, addresses groundwater monitoring at hazardous waste fa-
cilities. Under these regulations the owner/operator of a surface
impoundment, landfill, or land treatment facility managing hazardous
waste is required to implement a groundwater monitoring program ca-
pable of determining the facilities impact on water quality in the
uppermost aquifer underlying the facility.

Determination of the effectiveness of groundwater monitoring
systems requires an investigation into the subsurface conditions in
the area of the waste management facility. The nature of ground-
water system evaluation requires that subsurface data, including
physical and hydrogeologic character of the underlying materials,
as well as construction of the monitoring system components, be
examined.

One of the purposes of the part 265 regulations was to prepare
facilities for permitting. The Environmental Protection Agency as-
sumed that data from detection and assessment monitoring under Part
265 would identify facilities that had contaminated groundwater.

The data would serve as the foundation for developing the ground-
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water information required to be submitted with the facilities haz-

ardous waste permit applications.
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SUMMARY

WATER DATA NEEDS RELATING TO AGRICULTURAL NON-POINT
"SOURCES OF POLLUTION IN ARKANSAS

Mr. Donald Ray Linder
Soil Conservation Service

Row-cropped farmland and confined animal wastes are the two ma-
jor non-point sources of agricultural pollutants in Arkansas. In
1982, average annual soil loss rates on cropland averaged 5 tons per
acre, and 3,304,900 acres eroded at rates exceeding those necessary
to protect the long-term productivity of the soil resource base
(SCS 1982). This average cropland erosion rate is 50 to 100 times
greater than that which occurs on forest land on similar soils. The
results of these relationships on water quality is observed through-
out eastern Arkansas where cropland often comprises 70 to 90 percent
of smaller watersheds. Surface waters from such areas are typically
highly turbid and nutrient-enriched, and pesticides are commonly de-
tected in sediments and fish flesh (ADPC&E 1984).

During 1982, confined animal operations in a 22 county area of
western and central Arkansas produced about 3,950,000 tons of fresh
wastes (SCS unpublished data). Following storage and handling, these
wastes contained 43,100 tons of nitrogen and 20,800 tons of phos-
phorus available for land application. The greatest concentrations
of animals are located in Benton, Washington, Carroll and Hempstead

counties where more than 2 tons of both nitrogen and phosphorus are
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produced per square mile of total surface area. Of particular con-
cern are animal concentrations in portions of Benton, Washington,
Carroll and Madison counties where carbonate rock terrain results
in both ground and surface waters being extremely susceptible to
pollution. Water quality data from this northwest corner of the
State reveal elevated levels of nutrients and pathogenic bacteria
indicators (ADPC&E 1984, Cox 1980, MacDonald et al 1975, Ogden 1979,
Terry et al 1984, Wagner et al 1976).

Water data needs pertaining to non-point source agricultural
pollution in Arkansas are summarized as follows:

(1) Continuation of long-term water quality monitoring data

collection - Such data will continue to identify trends in agricul-
tural pollutants. In addition, continual updating of analytical
techniques and monitoring programs are necessary to provide early
detection of impacts of newer agricultural chemicals on the aquatic
environment.

(2) Establishing the validity of predictive models to local

conditions within Arkansas - Water quality models such as the CREAMS

model (ARS 1980) have been developed to predict impacts of various

agricultural management systems on sediment, pesticide and nutrient
transport. Irving and Associates (1985) found that results of the

CREAMS model compared well to water quality sampling data collected
in the 01d Town Lake Watershed, Jackson County, Arkansas. Similar

studies are needed in other physiographic regions of Arkansas to

determine the applicabiiity of such models to localized conditions.
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Where needed, modifications of such models should be made to provide
more accurate predictive capability of the impacts of agricultural
activities on both surface water and groundwater.

(3) Formulating methodologies for relating water quality im-

provements into measurable increases in beneficial uses - Water qual-

ity models can be used to predict measurable changes in water quality
parameters as a result of changes in agricultural management systems.
However, methodologies are needed whereby changes in water quality
parameters can be further used to measure specific levels of increases
in recreational, municipal, industrial and agricultural uses. This
capability will faciliate benefit-cost analyses as needed for water
resource planning activities.

(4) Further research to determine animal waste activities that

cause surface water and groundwater problems - Potential sources of

excessive nutrient transport include high land application rates of
manures, waste storage facilities, confined animal holding areas,
manures applied to flood-prone lands, dead animal disposal and di-
rect deposit of wastes by livestock wading in streams. More research
is needed to establish the exact cause of elevated levels of nutrient
transport. This is especially true where nitrate and bacterial lev-
els exceed public health standards.

(5) Further research on nutrient levels and nutrient reactions

of animal manures - Much of the data relied on to determine applica-

tion rates of manures have been collected at different localities

throughout the United States. Localized data on nutrient content
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of certain types of animal wastes have been collected through the
Soil Testing and Research Laboratory at the University of Arkansas
at Fayetteville. However, inventories conducted by the SCS reveal
numerous combinations of types of animal wastes, kinds of waste
holding facilities and variable waste holding periods ranging from
one day to one year. A comprehensive effort to establish localized
nutrient levels for all situations needs to be undertaken. Such an
effort will need to be constantly updated as management conditions
such as feeding rations change. Also, localized research on nitro-
gen mineralization rates, volatilization losses and proportions of
total nitrogen immediately available to plants needs to be conducted.

(6) Monitoring of water quality impacts of long-term applica-

tion of phosphorus at rates exceeding plant requirements - At pre-

sent, manure application rates are based on nitrogen requirements

of the plant. This method often results in phosphorus being applied
in amounts which are too great for plants to utilize. The long-
term impacts of continual excessive application of phosphorus are
not well established. Therefore, further research is needed.

(7) Studies to determine the water quality impacts of animal

waste application on different soils - Soil depth, texture, natural

fertility and slope vary tremendously among different groups of soils
within the State. Research is needed to establish the limitations of
each group of soils with respect to water quality impacts from animal

waste application.
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(8) Establishment of waste application rates which optimize

tradeoffs between plant growth and water quality impacts - Most re-

search about animal waste application has been based on the major
objective of economically optimizing plant growth. This research

has assumed that such optimum plant growth equates to minimize wa-
ter quality impacts. Localized research within Arkansas is needed
to better establish the optimum relationships among animal waste
application rates, plant growth, economics and water quality impacts.
Such research should be localized within regions of Arkansas to ac-
count for the many variations in soils, types of wastes and rain-

fall quantities and distributions.
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SUMMARY

ARKANSAS WATER RESOURCES RESEARCH NEEDS

Dr. Leslie E. Mack
Arkansas Water Resources Research Center

As this conference has demonstrated, there are a wide range of
missions, responsibilities and jurisdictions among the various Fed-
eral, State and local agencies concerned with water resources. The
Fayetteville campus, as the primary land grant University in the
State, is charged under the Water Resources Research Act of 1984
(P.L. 98-242) to conduct basic and applied research in all areas of
water interests within the State. We are strongly encouraged to
cooperate with any College or University within the State which
shows an interest and competence to conduct research. Inherent with
the program is the development of a cadre of water experts in various
fields from their activities as principal investigators. As a built-
in bonus, the research program for the past 21 years has helped to
train several hundred students in Arkansas.

Research Needs - To discuss research needs alone without putting

them in perspective may appear to the reader that the State has more
water problems than solutions. That is not the case. We are blessed
with abundant surface and groundwater supplies most of the time in
most places, but we also have some problems. Some of these problems
are getting worse and cannot be ignored. Other problems are in the

making and can be prevented with understanding and action.
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