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ABSTRACT

The Arkansas Ground-Water Protection and Management Report is produced annually
by the Arkansas Natural Resources Commission (ANRC) pursuant to the Arkansas Ground
Water Protection and Management Act of 1991, Arkansas Code Annotated 15-22-906. This
report provides a summary of ground-water protection and conservation programs
administered by the ANRC during the year 2010, including water-level monitoring, the
development of water-quality standards, studies of water use trends, and administration of the
Arkansas Water Well Construction Commission program. This report covers water level data
from the spring of 2009 to the spring of 2010, as well as other ground-water activities through
the end of 2010. The general trend in Arkansas’'s long-term water-level change is that the
ground-water levels are declining in response to continued withdrawals at a rate which is not
sustainable. Based on 2008 water use data, approximately 42.6 percent of the current alluvial
aquifer withdrawal of 7,022.95 million gallons per day, and 55.2 percent of the
Sparta/Memphis aquifer withdrawal of 157.45 million gallons per day, is sustainable. At these
pumping rates, water-level declines and the adverse impacts on the state’s ground-water
system will continue to be observed. As the competition for ground water becomes more
intense, the challenge before Arkansas water resources users, scientists, and conservationists
is to continue to work toward conservation, education, and the conjunctive use of ground
water and excess surface water in a manner that brings about the wise and sustainable use of

our valuable water resources.

INTRODUCTION

This annual ground-water report is prepared to provide the State of Arkansas with a

comprehensive water-quantity and water-quality document to be utilized in accordance with
the Arkansas Water Plan, as a guide for water resources conservation and protection
programs. It includes data, analysis, and recommendations for the ground-water protection
and management program, water-quality standards activities, the Arkansas Water Well
Construction Commission administrative program, and water use studies. This report and all
programs described herein are built on a strong cooperative program with other appropriate

State, Federal, and local water resources agencies.
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Some of the programs described in this report are partially funded through federal
grants from Region VI of the Environmental Protection Agency.

Each spring approximately 700 wells are monitored in the alluvial aquifer resulting in
the largest number of water level measurements for any one aquifer in the state. This number
will vary from year to year depending on the resources available. There are approximately 350
wells that are monitored for water levels in the Sparta/Memphis aquifer. A monitoring
schedule has been established to obtain data from the alluvial aquifer and the Sparta/Memphis
aquifer on an annual basis. These measurements are taken each spring so as to be the least
affected by seasonal pumping for irrigation. The drawdown that results from seasonal
pumping is also determined by the NRCS and ANRC taking measurements of the alluvial
aquifer in both the spring and fall. The USGS also maintains the Arkansas Masterwell Program
that supplies long term ground-water quality monitoring in 25 wells from 14 aquifers. These
Masterwells are located throughout 21 counties and each year 5 sites are sampled for a variety
of water-quality constituents. (Fig.4) Hydrogeologic data is collected statewide; however
resources are focused on study areas where water-level declines and water-quality degradation
have been observed historically.

The amount of rainfall is taken into account each monitoring period to observe the
change of water levels during times of drought or excess rainfall. ~ Higher than normal
precipitation continued throughout 2009, which finished as the all time record for precipitation
in Arkansas at 81.79 inches. The monitoring period which covers the calendar year of 2010 for
static water level change was completed in the spring. The data for 2009-2010 indicates a rise
in 183 of 279 wells, with a maximum rise of about 24.6 feet, and an average of about 1.6 feet.
(Appendix A). The total rainfall average for Arkansas in 2010 was 38.38 inches according to
the National Weather Service and this is well below average which should result in more
declines in next years reporting. A preliminary investigation of the ANRC’s monitoring wells in
the Grand Prairie area indicate that 11 of 13 wells showed a decline in static water levels from

December 2010 to December 2011 with an average change of -0.98 feet during this time.
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Comparison of Average Alluvial Aquifer Ground
Water Change & Precipitation
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Table 1.

Long-term water-level data collected over a 25-year period indicate a statewide decline
of 0.8 feet per year in the Sparta-Memphis aquifer (USGS, 2004-5055), and 0.3 feet per year in
the alluvial aquifer over a 24 year period (USGS, 2006-5128). Such long-term data is valuable
in revealing water-level change trends that can be masked by short-term climate variations
and local pumping rates. There are areas of the state experiencing ground-water withdrawals
of such magnitude that demand on the aquifer exceeds the sustainable yield, resulting in
consistently falling ground-water levels, and the development of cones of depression. These
areas are depressions in the potentiometric surface, and occur in both the alluvial and
Sparta/Memphis aquifers. (Fig. 2) Water-level declines are consistently observed in areas
where water use is highest, such as portions of the Grand Prairie area, and in the Cache study
area west of Crowley's Ridge. Other programs are focused on the core Arkansas Nonpoint
Source Pollution Management Program, the Section 106 water-quality data management and
GIS activities, and the administration of the Arkansas Water Well Construction Commission
Program.

The most recent water quality data collected by the USGS showed wells with an
increased specific conductance (>/= 1,000 microsiemens/cm) in the alluvial aquifer in
Arkansas, Cross, Desha, Greene, Lincoln, Prairie and Chicot counties. (Schrader, T.P., 2010)
An increase in the level of specific conductance indicates an increased level of dissolved solids
in the ground water. In certain areas these dissolved solids are chlorides leading to the

ground-water becoming unsuitable for particular irrigation purposes.

12



WATER POLICY

Water-resources policy in Arkansas was established in the Arkansas Water Plan, 1991,

in which the ANRC advocates conservation, education, and the conjunctive use of ground and
surface water, along with the development of excess surface water to meet future water use
needs. It is hoped that protection of the State's ground-water resources can be achieved
through these measures rather than management strategies that may require allocation of
water. If conservation and the development of excess surface water are not successfully
implemented in the impaired areas in the very near future, the State will have to consider
regulatory alternatives to preserve the aquifers at a sustainable level.

All water-use strategies must consider the wise use of our State’'s water resources
while protecting the sustainable yield of the State’s aquifers. Stream flow needs of the State’s
surface-water flow system must also be taken into account if our water resources are to be
protected for future generations to utilize and enjoy. The ANRC advocates that the State
move toward a sustainable yield pumping strategy through conservation utilizing critical
ground water area designation wherever needed to focus resources and minimize water-level
declines. Designation as a Critical Ground Water Area brings about enhanced tax credits for
conservation activities, focused educational programs, and sets the area as a priority for

possible federal programs and funding.

13
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USGS Master Well Locations
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Hydrogeology and Statewide Water-Level Trends

Alluvial Aquifer

The Mississippi River Valley alluvial aquifer extends north from Arkansas into Missouri,
south into Louisiana, and under the Mississippi River into Tennessee and Mississippi. For the
purpose of this report, the term alluvial aquifer refers to the portion of the aquifer inside the
state boundaries of Arkansas. This area generally is bounded by the Fall-Line or contact with
outcropping Tertiary formations to the west, the Mississippi River to the east, and the state
lines to the north and south. The aquifer is the uppermost aquifer in the Mississippi
Embayment and is composed of 50 to 150 feet of sand and gravel, grading from coarse gravel
at the bottom to fine sand at the top. It generally is overlain by the Mississippi River Confining
Unit, which is composed of 0 to 50 feet of fine-grained sand, silt, and clay. The alluvial aquifer
is underlain by confining units composed of aquifers and confining units of the Mississippi
Embayment, which are less permeable than the alluvial aquifer. The alluvial aquifer is
connected hydraulically with several rivers and drainage areas.

Due mostly to the use of ground water for agriculture in the region, the aquifer has
been pumped in ever-increasing amounts since records were kept from the early 1900’s. In
2008 Arkansas had ground-water withdrawals estimated to be 7,022.95 million gallons per day
(Mgal/d). That is approximately a 470% increase from the amount used in 1965. (Holland,
T.W. 2005, 2008).

In 2008 there was 7,022.95 Mgal/d pumped from the alluvial aquifer. The estimated
sustainable yield for the alluvial aquifer is 2,987 Mgal/d, leaving an unmet demand of 4,035.95
Mgal/d (57.5%). Ground water furnishes 63% of the state’s total consumption of water, and
95% of the ground water used comes from the alluvial aquifer. Agriculture accounts for 96%
of the total water that is pumped from the alluvial aquifer. Figures 5 and 6 are illustrations of
the 2010 depth to water, and 5-year water level change map. Increased pumping from this
aquifer has resulted in decreased outflow to rivers, increased inflow from rivers, increased
inflow from the overlying confining unit, regional changes in ground-water flow, regional water

level declines, reduction of aquifer storage, and decreases in well yields (Ackerman, 1996).

17
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Water Level Change
(2005 - 2010)

* Surface Created by
Natural Neighbors Interpolation
(ArcGIS 10/ 3-D Anayst Extension)

Total Average Change: -0.58 ft.

0510 20 30 40
Legend s Miles

Water Level Change, feet @ ) 710 15

@ 51017

. Oto6 |_'_—| County Boundaries



Saturated Thickness of the
Alluvial Aquifer in ANRC
Monitoring Wells, Spring 2010
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There were 279 alluvial aquifer wells monitored for water-level change in both 2009
and 2010, out of these 96 (24.7%) had a decline in the static water level. The overall water-
level average change was 1.62 ft. The 2009 precipitation for Arkansas was approximately 80
inches, which is above the statewide average of 49.19 inches. Of 320 alluvial aquifer wells
monitored in both 2005 and 2010, 199 (62.2%) of these had declining static water levels. Over
a 10-year period of time from 2000 to 2010, 31 of 85 wells (36.5%) monitored showed
declines in the alluvial aquifer. The average change over the entire aquifer during the 2009-
2010 monitoring period was 1.62 feet; the 5-year average change was -0.58 feet; and the 10-
year average change was 2.22 feet respectively. The greatest declines over the last 5 year
period are apparent in Figure 5. Significant declines are seen in northwest and southeast
Arkansas county, northwest Prairie county, and south-central Greene county. As seen in
Figure 5 the deepest part of the cone of depression in the grand prairie has shifted to the
northwest and is located in east-central Lonoke county and west-central Prairie county.
Appendix A is a table of specific water level monitoring data for the alluvial aquifer. Appendix
B is a series of selected hydrographs for alluvial aquifer wells. This water-level change data
reflects the exceptionally high rainfall during the data collection period of Spring 2009 to
Spring 2010. During such years, ground-water withdrawals are reduced, while recharge is

typically greater.

Sparta/Memphis Aquifer

The Sparta/Memphis aquifer of Tertiary Age is located in the south, southeast, and east
regions of Arkansas, as well as portions of Texas, Louisiana, and Mississippi. The aquifer
outcrops in Dallas, Hot Spring, Saline, Grant, Nevada, Columbia, and Ouachita counties
throughout the state. The Sparta/Memphis Sand aquifer thickness averages approximately
600 feet, ranging from a thickness of approximately 200 to 300 feet thick in the outcrop area,
to about 900 feet thick in the southeastern part of the state. The majority of the area
discussed in this report is a confined aquifer underlain by the Cane River Formation and
overlain by the Cook Mountain Formation, both of which are effective confining units.

The Sparta aquifer in south Arkansas consists of two units, separated by the confining

unit located between them: the upper Greensand aquifer and the lower El Dorado aquifer.
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The Sparta is composed mainly of sand with considerable amounts of silt, clay, shale, and
lignite, which are found in lenses throughout the unit. Lithologically, it varies considerably
both vertically and laterally. Glauconite, a green hydrous potassium iron silicate mineral, is
sometimes found in sand lenses in the upper levels of the aquifer, hence the name
"Greensand".

The Memphis Sand aquifer in eastern Arkansas is part of a thick sand section in the
middle and lower portions of the Claiborne Group. It includes the Sparta Sand, the
predominantly sandy facies of the Cane River, and the Carrizo Sand. The Memphis aquifer is
the major source of quality drinking water in the area.

Ground-water levels were collected from 237 water wells in the Sparta/Memphis aquifer
throughout the south and east portions of Arkansas in 2009 and 2010. Fifty-five of those wells
(23.2%) showed declines in the static water level. The average change over the entire aquifer
during the 2009-2010 monitoring period was 4.61 feet. During the monitoring period from
2005 to 2010, 299 wells were monitored for water-level change, with 90 of these wells
(39.3%) showed a decline in static water levels. During the 10-year monitoring period, 72
wells were monitored with 26 (36.1%) of these wells showing declines. Appendix C is a table
of specific water level monitoring data for the Sparta/Memphis aquifer. For the
Sparta/Memphis aquifer the USGS Conjunctive Use Optimization Model estimates that only
55.2 percent of the 2008 withdrawal of 157.5 Mgal/d is sustainable.

Data beginning in 1965 has been plotted as hydrographs for selected wells throughout
the study area. Trend line analysis indicates that the general trend for most wells included in
this study is that of a lowered potentiometric surface (Fig. 8). This decline in potentiometric
surface in the aquifer can be attributed to a statewide increase in water use from 139 million
gallons per day (Mgal/d) in 1970 to 157.5 Mgal/d in 2008. The estimated sustainable yield for
the aquifer is 87 Mgal/d leaving an unmet demand of 70.5 Mgal/d. The most recent significant
increase in water use from the Sparta has been for agricultural supply in the Grand Prairie and
Cache Study Areas.

The exception to this rule is the data from the South Arkansas Study Area, where local
education, conservation, and the use of excess surface water has led to significantly fewer
declines, as well as some rebound in water levels in some areas. The potentiometric surface in

five wells has actually risen over 90 feet respectively, over a 10-year period from 2000 to
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2010. The figure below shows a graph of a well in the USGS Sparta Recovery Project.

Appendix D is a series of hydrographs for Sparta/Memphis aquifer wells in Arkansas.

On April 21, 2008 the U.S. Department of the Interior awarded the Union County Water
Conservation Board’'s Sparta Aquifer Recovery Project in southern Arkansas with the 2008
Cooperative Conservation Award, which recognizes the cooperative efforts of the board, along
with many other contributors to this effort including the Arkansas Natural Resources
Commission and the U.S. Geological Survey, Arkansas District. This project continues to be
recognized across the nation as a success story in the field of natural resources conservation

and protection.

a USGS
USGS 331438092411901 17S15W18DBB1 Monsanto
ha
2 1088 _
= 168 5
[
X ]
'_n' ha m
A 158 s
- c
208
-8 g
w ,m -
3¢ -50 35
— 2 25@ -
[ o
o o
2 o o | —108 -
3 300 m Py
o . . N =
= o W N ¥ |-1me 2
£ 35a 2 L P - =
[T - “"""l"ﬂ ' =
a2 ! o
* -200
408
1946 1952 1958 1964 1978 1976 1982 1988 1994 2888 2006 2012
==== Prowvisional Data S5Sub_ject to Reviszion ———-

Table 2.

23



Nacatoch and Tokio Aquifers

During the spring of 2008 the USGS studied the Nacatoch Sand and Tokio Formation
aquifers. The Nacatoch Sand and the Tokio Formation are both utilized in Sevier, Little River,
Howard, Pike, Hempstead, Nevada and Clark counties in southwest Arkansas. The Nacatoch
Sand is also utilized as an aquifer in Greene and Clay counties in northeast Arkansas. The
monitoring wells there showed an average change of -1.2 feet over the last 20 years in the
northeast, and various changes ranging from -2.0 feet in a 3-year period to +17.6 feet in a 5
year period.

Monitoring wells located in the Tokio Formation also showed fluctuations in the
potentiometric surface that may be associated with changing water demands from the aquifer.
A long-term USGS monitoring well in this formation showed an average change of -3.8 feet
from 1971 to 2008. (Schrader and Blackstock 2010) Below is a USGS hydrograph of a well

monitored in the Nacatoch Sand in Clay County.

Table 3.
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GROUND-WATER LEVELS AND WATER-LEVEL CHANGE

MONITORING PROTOCOL
The United States Geological Survey (USGS), in cooperation with the Arkansas Natural

Resources Commission (ANRC), the Arkansas Geological Commission (AGC), and the Natural
Resource Conservation Service (NRCS), monitor wells throughout the entire state for general
ground water quality as well as to record water levels. In addition, several agencies
continually monitor wells throughout the state in an effort to detect significant changes and/or
trends in ground-water levels and ground-water quality. The ANRC has recently added to this
monitoring network by constructing 50 wells primarily in the eastern part of the state used
exclusively for monitoring purposes, with more to be added in the near future. (Fig.36) All
water level data collected by the USGS and ANRC is collected in accordance with USGS data
collection protocol.

Water-level measurements are made each spring for a designated portion of the
monitoring network of approximately 1,200 wells statewide. A schedule of monitoring has
been established based upon existing funding and the ANRC’'s management and protection
responsibilities as mandated by the Arkansas General Assembly. The monitoring schedule has
been set up to obtain data annually from the alluvial and Sparta/Memphis aquifers. Other
aquifers with less usage are measured at least once every five years. Measurements of water
levels in the alluvial and Sparta/Memphis aquifers are taken each spring to obtain as close to
true static water level data as possible. This allows the water level data to be the least affected
by summer pumping. Measurements in the alluvial aquifer are obtained each spring and fall
by the NRCS and are helpful in evaluating the zones of drawdown that result from seasonal

pumping for irrigation of crops.

SOUTH ARKANSAS CRITICAL GROUND-WATER AREA

The South Arkansas Critical Ground-Water Area is composed of the Sparta aquifer in

Bradley, Calhoun, Columbia, Ouachita, and Union Counties. In 1996 this area was the first to
be designated as a critical ground water area for the Sparta aquifer pursuant to the Arkansas

Groundwater Protection and Management Act of 1991.

27



Continued monitoring of Sparta aquifer ground-water levels show that some ground-
water levels in this region have stabilized or risen, while others continue to decline. The South
Arkansas Study Area as a whole had an average change of +4.04 feet during the 2009-2010
monitoring period, with only 29 of the 93 wells monitored showing declines (Fig.10). The
diminishing declines in average change seem to indicate that the education, conservation, and
development of surface water from the Ouachita River in Union county have made an impact

on ground-water levels.
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The USGS reports that water levels have risen in all eight of the Sparta Recovery wells
since the summer of 2003. The “Monsanto” well is a good example of the recovery because it
is located near the center of the cone of depression in this area. A graph of this well can be
seen in table 3 on page 24.

Since the lowest water level recorded in this well 10 years ago, to the level recorded in
December of 2010, the cone of depression in this study area has rebounded more than 90
feet.

During the 5-year monitoring period, from 2005 to 2010, the South Arkansas Study Area
had an average change of +12.23 feet. 89 wells were monitored over this time, with 22 of
them showing a decline in static water levels. Union county had an average change of +28.09

feet during this time. (Fig. 11)
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Though the trend of water level increases in the South Arkansas Study Area have been
encouraging, many of the wells in the area still show the potentiometric surface below the top
of the formation. This criteria alone is enough for the study area to keep the designation of a
Critical Ground-Water Area. The USGS ground-water flow models indicate that the withdrawals
in Union county must be reduced to 28 percent of the 1997 pumping rate (4.84 Mgal/d) to
maintain water levels at or above the top of the Sparta Sand. (Hays, 2000) Union county’s use
of 7.0 Mgal/d in 2008 is still 2.16 Mgal/d (31%) unmet demand.
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GRAND PRAIRIE CRITICAL GROUND-WATER AREA

The designation “Grand Prairie” varies according to authors, but is commonly used to

designate the area bounded on the south and west by the Arkansas River and on the north
and east by the White and Little Red Rivers. (Ackerman, 1996) (Fig.1) This area was
designated as a critical ground-water area for the alluvial aquifer and for the Sparta/Memphis
aquifer in July 1998. Since designation, water levels have continued to decline throughout
much of the Grand Prairie in both the alluvial and Sparta/Memphis aquifers.

During the 2009-2010 monitoring period there were 59 wells monitored with 9 (15.3%)
showing average declines in the Sparta/Memphis aquifer throughout the counties in this study
area. (Fig.12)

The entire Grand Prairie Study Area averaged a +2.39 foot change during this 5-year
period from 2005 to 2010 in the Sparta/Memphis aquifer, with 24 of 59 (40.7%) of the wells
monitored showing declines. (Fig.13)

Over the 10-year period from 2000 to 2010 the Sparta/Memphis aquifer has shown an
average change of +7.66 feet. There were 22 wells monitored during this time, with 5
(22.7%) showing declines in water level. (Fig. 14)

Withdrawals form the Sparta Aquifer in Arkansas county have increased from an
estimated 20.3 Mgal/d in 1970 (Halburg, 1972) to a reported water use of 41.05 Mgal/d in
2008, an increase of 198% over this time period. While there is still a significant cone of
depression in the Sparta aquifer in this study area, the record rainfall of 2009 resulted in less

pumping; therefore, less drawdown during this monitoring period.
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In the alluvial aquifer Grand Prairie Critical Ground Water Area, there were 92 wells
monitored with 31 showing declines from 2009 to 2010. The average change for the entire
study area was +1.50 feet. (Fig.16)

During the 5-year monitoring period from 2005 to 2010, the Grand Prairie Study Area
had an average change of +0.28 feet with 70 of the 124 wells (56.5%) monitored showing
declines. (Fig.17)

From 2000 to 2010 the alluvial aquifer in the Grand Prairie Study Area had an average
change of +5.74 feet, with 10 of 33 (30.3%) wells monitored showing declines. (Fig.18)

For the alluvial aquifer in the Grand Prairie Study Area, the USGS Conjunctive Use
Optimization Model indicated that the ground-water use in this area is substantially more than
is sustainable. Based on the 1997 pumping rates, Jefferson County could sustain 90.1% of the
counties reported use for 2008, Prairie County 64.7%, Arkansas County 47.6%, and Lonoke
County 45.8% respectively. (Fig.41) The Grand Prairie Irrigation Project, once in place, is

expected to significantly help reduce these counties’ unmet demands for irrigation.
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CACHE CRITICAL GROUND WATER AREA

The Cache Study Area is defined as the 7300 square mile region between Crowley’s

Ridge to the east, the Fall Line to the west, the state line to the north, and the White River to
the south. (Ackerman, 1996) This study area includes portions of Craighead, Poinsett, Cross,
St. Francis, Lee, Phillips, Monroe, Woodruff, Jackson, Lawrence, Greene, and Clay Counties.
(Fig.1) Areas west of Crowley’s Ridge in the Cache Study Area have been designated a Critical
Ground Water Area as of 2010. (Fig.3)

Monitoring of the alluvial aquifer in this study area from 2009 to 2010 showed declines
in 24 of the 105 wells monitored (22.9%). The study area showed an average change of
+1.27 feet during this time. (Fig. 19)

The alluvial aquifer in the Cache Study Area was also evaluated for change in water
levels for a 5-year time period from 2005 to 2010. For this period the study area had an
average change of -0.95 feet, with 70 of the 106 (66.0%) wells monitored showing declines.
(Fig.20)

Average change was also compared in the alluvial aquifer for a 10-year timeframe for
the Cache Study Area. Of the 29 wells monitored, 13 of these (44.8%) showed an average
decline. The average change for the study area over this time was a decline of +0.90 feet.
(Fig.21)

Based on the USGS’s Conjunctive-Use Optimization Models of the Alluvial aquifer,
sustainable yields were acquired based on the 1997 pumping rates. The percentage of the
sustainable yield for each county in the model is shown in figure 41 and is based on the 2008
withdrawals. Water-use data shown in Table 1 is the reported use for 2008. Based on the
reported water use for 2008, as well as the sustainable yields estimated from the USGS
models, the percentage of water use that was sustainable in 2008 for each county in the
Cache Study Area are as follows; Craighead County 66.4%, Cross County 26.9%, Greene
County 32.0%, Jackson County 52.7%, Lawrence County 100%, Lee County 24.3%, Monroe
County 76.0%, Phillips County 36.4%, Poinsett County 27.2%, Randolph County 62.3%,
Woodruff County 45.7% and St. Francis County 25.4% respectively. It should be noted that
Clay County was “allowed” 100% of its 1997 pumping rate by the USGS model as part of the
optimization. When the County’s pumping rate went from 234.9 Mgal/d in 1997 to 642.6
Mgal/d in 2008, this dropped the sustainable yield to 36.6%. While the 234.9 Mgal/d in 1997

may not have been the maximum volume sustainable in this county, the model assigned it
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100% sustainable as part of the optimization. This should be noted when taking into account
the 35.0% sustainable figure for 2007.  Another factor that should be considered is the
hydrogeologic boundary that is Crowley’s Ridge. Due to the separation of the alluvial aquifer
by the ridge in some counties in the Cache Study Area, the sustainable yields may be even
lower west of the ridge, as the total county volume of ground-water was taken into account for

the 1997 and 2008 pumping rates.
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Water Level Altitude
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Monitoring of the Sparta/Memphis aquifer in the Cache Critical Ground Water Area from
2009 to 2010 showed that the study area had an overall average change in static water level
of +4.28 feet. Although there are not as many irrigation wells in the Sparta/Memphis aquifer
as there are in the alluvial aquifer in this study area, there has been an increase in recent
years as the water level in the alluvial aquifer continues to drop. Seven of the 31 wells
(22.6%) monitored showed declines during this time period. (Fig.22)
During the 2005 to 2010 monitoring period the Sparta/Memphis aquifer in the Cache
Study Area had an average water level decline of -0.17 feet, with 15 of the 29 wells monitored
(51.7%) showed decline. (Fig. 23)
Of the 11 wells monitored from 2000 to 2010, 6 (54.5%) show declines over this time.
The average ground water level change for the Sparta/Memphis Aquifer in the study area was

+0.54 feet over this 10-year period. (Fig.24)
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BOEUF-TENSAS STUDY AREA
The Boeuf-Tensas study area in southeast Arkansas is comprised of Ashley, Chicot,

Desha, Drew, and Lincoln Counties. This hydrologic basin extends into Louisiana, but for the

purposes of this study, will be bounded by the Arkansas state line to the south.
The alluvial aquifer data in the Boeuf-Tensas Study Area for the monitoring period of

2009-2010 showed the entire study area having an average change of +1.90 feet. There were
40 wells monitored for this aquifer over this time period with 3 (7.5%) monitored having

declines in static water level. (Fig.25)
During the 5-year monitoring period from 2005 to 2010 the study area had an average
change of -1.32 feet in the alluvial aquifer, with 25 of the 41 wells monitored (61.0%) showing

declines. (Fig.26)

The data for the 10-year change in the Boeuf-Tenses showed the entire study area
having an average change of -0.28 feet during this period in the alluvial aquifer, with 4 of 8

wells monitored showing declines. (Fig.27)

The Boeuf-Tensas area of southeastern Arkansas has been identified as a study area
for years because of concerns with water-level declines as well as water-quality degradation.
When compared to other areas of the State, such as the Grand Prairie, Cache or South
Arkansas study areas, the degree of ground-water depletion is observed to be much less

severe. However, potentiometric surface maps do indicate the initial stages of the formation
of a cone-of-depression. Conservation practices in this area could prove to be a valuable and
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Continued monitoring of the ground-water levels in the Sparta aquifer of the Boeuf-
Tensas Study Area shows mixed results, mostly because of the relative lack of wells that are
drilled into the aquifer in this part of the state. The ANRC, as well as the USGS, continue to
add Sparta aquifer wells to the database from this study area, and the historical data continues
to improve each year.

During the 2009-2010 monitoring period the Boeuf-Tenses Study Area an average
change of +6.83 feet in the Sparta/Memphis aquifer was observed, with only one of the 19
wells monitored showing a decline. (Fig.28)

During the 5-year monitoring period, from 2005 to 2010, 9 of the 19 wells monitored
in the Sparta/Memphis aquifer (47.4%) showed water-level declines in this study area. The
entire study area had an average change of -0.21 feet during this time. (Fig.29)

From 2000 to 2010 the entire Boeuf-Tensas Study Area had an average change of
+0.34 feet in the Sparta/Memphis aquifer. Six of the 8 wells monitored during this 10-year
period showed declines. (Fig. 30) Most noteworthy in this study area is the average decline in
the northwest portion of the area in the Sparta Aquifer in the 5-year change. (Fig.29) Also as
seen in Figure 2, this is a possible long-term average decline due to the expansion of the cone
of depression to the southeast out of Jefferson County. Also, water use from the Sparta
Aquifer in Lincoln County has increased from 1.53 Mgal/day in 2006 to 1.72 Mgal/day in 2007
and 168.55 Mgal/day in 2008.
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ST. FRANCIS STUDY AREA

The St. Francis Study Area is defined as the area west of the Mississippi River, east of

Crowley’s Ridge, and south and east of the subcrop of the McNairy-Nacatoch aquifer (6900
square miles) (Ackerman, 1996). For the purpose of this report, only the area inside the
boundaries of Arkansas is considered. (Fig.1)

During the 2009-2010 monitoring period there were declines in average static water
levels in the alluvial aquifer in 3 of the 36 wells monitored (8.3%) with an average change of
+2.60. (Fig.31)

During the 5-year monitoring timeframe, from 2005 to 2010 the alluvial aquifer in this
study area had an average change of -1.24 feet, with 34 of the 49 wells monitored (69.4%)
showing declines. (Fig.32)

A 10-year average change was also done in the St. Francis Study Area for the alluvial
aquifer static water levels. There was an average change of -2.32 feet over the entire study

area for this period, with 4 of the 13 wells monitored (31.0%) showing declines. (Fig. 33)
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St. Francis Study Area
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Just as in the Boeuf-Tensas Study Area, the St. Francis Study Area has a limited
number of wells drilled into the Sparta/Memphis aquifer. This should be taken into account
when looking at the county changes in the figures. There are more wells being drilled into
these areas as the water level in the alluvial aquifer continues to decline. USGS, as well as the
ANRC, will continue to add monitoring points in these areas for the Sparta/Memphis aquifer.
The hydrographs below are good representations of the static water level changes over time.

Figures 34 and 35 show the actual measurements taken for the 1, and 10 year periods

respectively.
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Nonpoint Source Program

Introduction

ANRC staff continued work on ground-water quality standards in 2010. This task
involves development of comprehensive standards that will provide an overview of water
guality conditions in the State's aquifers, and assist in planned revision of the State Water
Plan. The goals of standards are to establish a ground-water protection policy through
source water protection, which emphasizes State and local partnerships and focuses on the
prevention of pollution, with special provisions that target drinking water wells. Ground-
water monitoring can then provide an overview of ground-water conditions, establish

baselines and identify trends in ground-water quality.

Ground-Water Quality Standards

ANRC has developed an appropriate model for standards development and a draft
document has been prepared. Classification of aquifers in Arkansas has been performed with
work continuing on provisions and specifications for standards development.

Scientific investigation in 2010 concentrated on establishing numeric standards for
specific chemicals, involving intensive review of the chemical properties and toxicity of
individual compounds. Ground-water standard's utility for chemicals currently used in
Arkansas are ranked highly for assignment of numerical values.

The model states: Illinois (primary), Colorado, New Jersey, North Carolina, and Rhode
Island are utilized to derive the form, structure, and content of Arkansas's standards.
Investigation into the various attributes of the model state's standards continued, with
selection of specific elements for inclusion into Arkansas’s standards. Numeric values from
the model states are utilized whenever possible, however, some values must be derived from

other selected states, including California, Michigan, Washington, and Wisconsin.
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Ground-water standards shall establish criteria through which ground water can be
protected by defining various uses of ground water and establishing the numerical maximum
chemical concentrations necessary to protect those uses. Ground-water standards will also
coordinate State and federal ground water protection programs and establish a regulatory
structure which defines the risk of contamination and level of control required to aid in
prevention of future ground water contamination. This will be acheived by relying on a

framework of uses to be protected.

Nonpoint Source Program

The Arkansas Nonpoint Source Pollution Management Program is supported by
Section 319 of the federal Clean Water Act. Grant Funds provide 60 percent of the total
program funding. Work concentrated on two nonpoint source ground-water projects in
2010, with the primary effort directed toward development of ground-water quality
standards (described in previous section).

Additional effort in 2010 was directed toward evaluation of potential ground-water
impacts of sandstone mining that is now being performed in Izard County. The St. Peter and
Calico Rock Sandstones (Ordovician) have excellent character to supply international demand
for fracturing sand utilized in the shale-gas industry. Two mines have currently been
permitted by AR Department of Environmental Quality (ADEQ), and additional mines are
anticipated in the future. ANRC is also currently evaluating the potential ground-water
impacts on water wells in the southern Ozarks from Conway to White Counties, where the
predominance of shale-gas drilling is occurring.

Another non-point project involves the mapping of karst features in northern
Arkansas. Initiated in 2005 and 2006, draft sinkhole and lineament maps were generated
along with identification of critical soils which allow rapid recharge in each county underlain
by karst strata. ANRC continues to map karst features identified in recent mapping by the
AR Geological Survey (AGS) as well as those presented in USGS publications.  Additional
sinkhole locations are also being provided by AR Department of Health (ADH), Designated
Representatives (DRs) and Environmental Health Specialists (EHSs). ANRC will continue to
document karst features, including sinkholes, lineaments, and losing streams with assistance
from AGS, ADH, and USGS.

Karst and fractured rock training for ADH personnel began in 2006. The purpose of

this training is to inform ADH personnel involved with design of septic and alternative,
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individual sewage disposal systems, of the potential for ground-water contamination by these
systems in these terrains, to result in more efficient design of these systems.

Karst feature recognition training occurred at the annual EHS training event in
Fayetteville on December 8". Karst training for DRs occurred on November 3 and 4™ in
Fayetteville and Russellville, and in Newport on December 1%, Also in December, contacts
with EHS personnel obtained names and email addresses of all EHS personnel who have not
attended this presentation in the Northwest and Northeast ADH-EHS Regions. Currently,
names of EHS personnel in the Southwest and Central ADH Environmental Health Regions
are being obtained. The karst/fractured rock presentations will be emailed to all ADH-EHS
personnel in the karst and fractured rock terrain of Arkansas whom have not viewed it to-
date. The advantages of email presentations will establish email/phone contact, and allow
new EHS personnel to view the presentation when hired. In addition, the presentation can
be designed to accommodate the proper terrain that underlies that particular county, (i.e.
Karst, fractured rock, and a single terrain type or combination).

These projects represent the State’s commitment to improve ground-water quality as

part of the Nonpoint Source Pollution Management Program.
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ANRC
Section 319 Core Program
Monitoring Enhancement Wells
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ARKANSAS WATER WELL CONSTRUCTION COMMISSION

WATER WELL CONSTRUCTION PROGRAM

The Arkansas Water Well Construction Commission (AWWCC) is designed to insure
“that the general health, safety, and welfare be protected by providing a means for the
proper development of the natural resource of underground water in an orderly, sanitary,
reasonable, and safe manner, without waste, so that sufficient potable supplies for the
continued economic growth of our state may be assured” (Arkansas Water Well Construction
Act, 1969). The commission is composed of seven members. The members consist of: the
director of the Department of Health or a designated representative, the director of the
Arkansas Natural Resources Commission or a designated representative, one member
involved in the heat pump industry, and four members involved the water well drilling
industry.

The commission achieves its goal by monitoring the construction of water wells in the
state. Any person who engages in water well construction must obtain a water well
contractors license from the commission. The contractor must keep a current bond and
obtain six hours of continuing education each year to keep their license. In addition to
monitoring the water well drilling industry the commission also provides services to licensed
drillers as well as to the public. Some of the services include providing information on water
levels in wells, construction information about wells in an area, and proper well
abandonment procedures. The commission also is equipped to assist drillers in the
assessment of repair work, which may be needed in damaged wells.

One way the commission keeps up with where well construction is taking place is
through its relationship with Arkansas Department of Health. The Health Department has an
Environmental Health Specialist in each county. These health specialists know where in the
county wells would be required, and often lay out lots showing landowners where to place
their septic system and well on their property. The commission’s inspectors try to visit each
county health office at least once a year. The commission also conducts well inspections in
each county. These inspections are to insure the protection of our ground water, through

compliance with the rules and regulations set forth by the commission.
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The inspectors also visit licensed contractors during their county surveys and
inspections gaining valuable insight about the area and industry. The local water well
contractor knows more about drilling wells in his area than anyone else. This knowledge,
along with grouting and sealing requirements in the commission’s rules, ensure the customer
clean safe water and protect this precious resource.

During the 2009 legislative sessions, amendments were made to section 5.8 of the
rules and regulations in regard to abandonment of wells. These changes should allow the
water well contractor to restore geologic and hydrogeologic conditions that existed prior to
well construction. The changes allow the use of some natural material along with Bentonite.
The rules also require the filing of an abandonment form with the AWWCC within 90 days of
the abandonment.

The Commission fields complaints from the public about water well construction, as
well as inspecting wells for violations of the Commissions rules and regulations. The
Commission also issues licenses to water well contractors.

There are 172 water well contractors licensed (drill and/or pump) to work in Arkansas
as of 2010. The larger contractors usually employ several registered drillers and/or pump
installers and can have more than one rig permitted. A new category, Drill Only, was added
in 2009. The following is a break-down of the licensed contractors, drillers, pump installers,
and permitted rigs for 2004-2010.
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AWWCC LICENSE SUMMARY

Pump

Contractors Pump Pump Driller Installers

License Drill Drill only Installer Drillers Installers Apprentice Apprentice

and Pump | Contractors | Contractors | Registrations | Registrations | Registrations | Registrations Rigs
2004 148 37 283 271 375
2005 142 34 276 254 362
2006 149 34 305 271 392
2007 148 32 286 282 17 27 375
2008 140 31 276 268 16 29 362
2009 121 22 32 280 275 17 36 357
2010 172 23 31 287 271 15 35 362

Table 20.

There were 2,296 wells reported to the Commission in 2008. Of these 2,296 wells,

only 765 were domestic water wells, or 33.3% of the total number of wells drilled. There

were 1,264 irrigation wells reported, which is 55.1% of the total number of wells drilled in

Arkansas.

The remaining wells were: livestock / poultry wells; monitoring wells; public or semi

public supply wells; test wells; and geothermal wells for heat pump installations. The

Commission typically only has geothermal contractors submit one report form for the entire

loop field accounting for the total number of wells drilled.
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GROUND WATER USE

REGISTERED WELLS

In accordance with Act 1051 of 1985, all wells in Arkansas that have the capacity to
produce fifty thousand (50,000) gallons per day must be registered with the ANRC.
Domestic wells are exempt. The quantity used must be reported by March 1st of the
following year. The USGS reports for 2008 show there were approximately 49,029 registered
wells reported in the State. Of this total, 48,048 (98 %) are agricultural wells, most of
which are irrigation wells, located primarily in eastern Arkansas. The remaining 981 reported

wells are used predominately for commercial, industrial, and public water supply purposes.

REPORTED WATER USE

In 2008 an estimated 7,451.15 million gallons per day (Mgal/d) of water were
reported to be withdrawn from the State’'s aquifers. The greatest reported volume is
pumped from the alluvial aquifer and used primarily for irrigation. Clay County, Poinsett
County and Cross County used the most alluvial water of all counties, with 642.6 Mgal/d,
631.25 Mgal/d, and 546.48 Mgal/d respectively. The reported total ground-water use from
the alluvial aquifer during 2008 was 7,022.95 Mgal/d. The Sparta/Memphis aquifer is the
second largest aquifer in terms of withdrawals. The reported ground-water use from the
Sparta/Memphis aquifer for 2008 was 157.5 Mgal/d, mostly used for municipal and industrial
purposes. Jefferson county was the largest user of Sparta/Memphis water of all the counties,
with an average withdrawal rate of 48.72 Mgal/d, followed by Arkansas County with a rate of
41.05 Mgal/d. (Holland, 2010)

Table 21 contains the reported ground-water use by aquifer per county in Arkansas
for 2008 and is also broken down by category of use. This is the most recent information as
supplied to the ANRC by the USGS.

The Sparta/Memphis aquifer had a reported average withdrawal of 157.5 Mgal/d
during the 2008 reporting period. It is important to note that mainly due to increases in the
Sparta/Memphis aquifer for irrigation in the area, Arkansas County is now the second largest
user of this aquifer’s resources, with a withdrawal of 41.05 Mgal/d. Jefferson County is the

largest user of Sparta/Memphis ground-water, with a withdrawal of 48.72 Mgal/d. (Table 21)
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Figure 38 shows water use in million gallons per day for the entire state from 1965 to 2008
in increments of 5 years. Figure 40 shows the quantity of ground water use for each county
in Arkansas as reported.

The estimated sustainable yield of the Sparta/Memphis aquifer is discussed in the
following section of this report, however the relation to this figure and reported water use
are significant. The 2008 reported ground-water use from the Sparta/Memphis aquifer was
an estimated 33% for agricultural uses, 43% for public supply use, and 23% for industrial
uses, which combine with other uses for an estimated total use of 157.5 Mgal/d. The
estimated sustainable use for the entire aquifer is 87 Mgal/d based on 1997 reported water
use. This leaves a deficit of 70.5 Mgal/day, or 41.8% of the 1997 rate that is an unmet
demand. (Holland, 2003, 2007, 2010)

In 2010, a letter of understanding (LOU) was signed between the Arkansas Natural
Resources Commission (ANRC), the Arkansas Geological Survey (AGS), and the Arkansas
District of the US Geological Survey (USGS), which created the Arkansas Water Inventory
System. This database system combines the water use registration system with the water
well construction report database, along with other data, to provide an extremely helpful tool
for locating water use and well construction information statewide. The system currently
contains water use information on 49,029 water wells, along with water well construction
information on approximately 60,000 wells statewide and can be accessed at

http://www.accessarkansas.org/awwcc/FramesConstructionReports.htm .
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SUMMARY

The Ground Water Protection and Management Report for 2010 is a summary of the

activities and significant findings of the Arkansas Natural Resources Commission (ANRC).
This report is prepared annually in response to legislative mandates that direct the ANRC to
study the State’s ground-water resources. The report also describes ground-water protection
activities administered through Region VI of the U.S. Environmental Protection Agency, which
are funded through Sections 106 and 319 of the Clean Water Act.

The purposes of the programs outlined in this report are to monitor the condition of
the State’s ground-water resources and to evaluate trends in water level and water quality
fluctuations. The ANRC, the NRCS, and the USGS monitor over 1,700 water wells each year
for water levels and prescribed water quality parameters. This monitoring is accomplished
through a cooperative agreement with the ANRC, the USGS, and the Arkansas Geological
Survey (AGS).

Spring water level measurements from 2009 to 2010 provided short term data
indicating an overall average increase in water levels. The overall change in the alluvial
aquifer for spring 2009 to spring 2010 was an increase of 1.62 feet with 24.7 percent of
measured wells showing a water-level decline. Over the same time period the Sparta aquifer
had an average change of +4.61 feet. The water levels in the Cache Study area had an
average change of +4.28 feet in the Sparta/Memphis Aquifer from 2009 to 2010. The areas
of heightened concern due to water-level decline continue to be in the Grand Prairie, South
Arkansas, and Cache Study Areas. Fluctuations may be observed in ground-water levels over
a short time period, however long term records illustrate the seriousness of the declines in
ground-water levels as illustrated by the hydrographs and long term change maps. These
hydrographs for both the alluvial and Sparta/Memphis aquifers are included as Appendix B
and Appendix D.

Arkansas is withdrawing ground water from the alluvial and Sparta aquifers in eastern
and southern Arkansas at a rate, which is far above sustainable. With this in mind, the ANRC
should continue to promote conservation, education, and the conjunctive use of ground- and

surface- water at rates that are sustainable for current and future water use needs.
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Appendix A

Alluvial Aquifer Water Level Monitoring Data
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Appendix B

Selected Alluvial Aquifer Well Hydrographs
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Appendix C

Sparta/Memphis Aquifer Water Level Monitoring Data
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Appendix D

Selected Sparta/Memphis Aquifer Well Hydrographs
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Appendix E

Hydrogeologic Evaluation of Sandstone Mining in lIzard Co. AR
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	ABSTRACT
	          The Arkansas Ground-Water Protection and Management Report is produced annually by the Arkansas Natural Resources Commission (ANRC) pursuant to the Arkansas Ground Water Protection and Management Act of 1991, Arkansas Code Annotated 15-22-906.  This report provides a summary of ground-water protection and conservation programs administered by the ANRC during the year 2010, including water-level monitoring, the development of water-quality standards, studies of water use trends, and administration of the Arkansas Water Well Construction Commission program.  This report covers water level data from the spring of 2009 to the spring of 2010, as well as other ground-water activities through the end of 2010.  The general trend in Arkansas’s long-term water-level change is that the ground-water levels are declining in response to continued withdrawals at a rate which is not sustainable.  Based on 2008 water use data, approximately 42.6 percent of the current alluvial aquifer withdrawal of 7,022.95 million gallons per day, and 55.2 percent of the Sparta/Memphis aquifer withdrawal of 157.45 million gallons per day, is sustainable.  At these pumping rates, water-level declines and the adverse impacts on the state’s ground-water system will continue to be observed.  As the competition for ground water becomes more intense, the challenge before Arkansas water resources users, scientists, and conservationists is to continue to work toward conservation, education, and the conjunctive use of ground water and excess surface water in a manner that brings about the wise and sustainable use of our valuable water resources.                
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	  All water-use strategies must consider the wise use of our State’s water resources while protecting the sustainable yield of the State’s aquifers.  Stream flow needs of the State’s surface-water flow system must also be taken into account if our water resources are to be protected for future generations to utilize and enjoy.   The ANRC advocates that the State move toward a sustainable yield pumping strategy through conservation utilizing critical ground water area designation wherever needed to focus resources and minimize water-level declines.  Designation as a Critical Ground Water Area brings about enhanced tax credits for conservation activities, focused educational programs, and sets the area as a priority for possible federal programs and funding. 
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	          The Arkansas Water Well Construction Commission (AWWCC) is designed to insure “that the general health, safety, and welfare be protected by providing a means for the proper development of the natural resource of underground water in an orderly, sanitary, reasonable, and safe manner, without waste, so that sufficient potable supplies for the continued economic growth of our state may be assured” (Arkansas Water Well Construction Act, 1969). The commission is composed of seven members.  The members consist of: the director of the Department of Health or a designated representative, the director of the Arkansas Natural Resources Commission or a designated representative, one member involved in the heat pump industry, and four members involved the water well drilling industry.
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