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ABSTRACT

The Arkansas Groundwater Protection and Management Report is produced annually by
the Arkansas Department of Agriculture Natural Resources Division (NRD) pursuant to the
Arkansas Groundwater Protection and Management Act of 1991, Arkansas Code Annotated 15-
22-906. This report provides a summary of groundwater protection and conservation programs
administered by the NRD during the years 2018 and 2019, including water-level monitoring and

studies of water use trends in the state.

This report focuses exclusively on two aquifers: the Mississippi River Valley Alluvial Aquifer
(alluvial aquifer), which is the most important water resource for agricultural production in the
state, and the Sparta/Memphis Aquifer (Sparta), which is one of the state’s best sources of good
quality groundwater for drinking and industrial uses. The report compares water-level data
collected in the spring of 2019 to historical water level data in one, five, and ten-year intervals,
as well as data collected continuously, monthly, and quarterly, to quantify the aquifers response
to the stresses of the 2018 growing season. Climate and water use data are considered along

with water level data to explain the water level change results.

Spring 2019 water level data had positive average change values for both the alluvial and
Sparta aquifers when compared to 2018, 2004, and 2009 water level data. This result continues
the trend of positive average change values in recent years. However, average water level
changes can fluctuate throughout the years and do not always accurately portray the general

aquifer trend.

The general trend in Arkansas’s long-term water-level change is that the groundwater
levels are declining in response to continued withdrawals at a rate which is not sustainable. Based
on 2015 water use data, only approximately 44.2 percent of the current alluvial aquifer withdrawal
of 7,636.08 million gallons per day, and approximately 55% percent of the Sparta/Memphis
aquifer withdrawal of 160 million gallons per day is sustainable. At these pumping rates, water-
level declines and the adverse impacts on the state’s groundwater system will continue to be
observed. As the competition for groundwater 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 groundwater and excess surface water in a

manner that brings about the wise and sustainable use of our valuable water resources.



Introduction

This 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 groundwater protection and management program, as well as data

from the Arkansas Water Well Construction Commission.

This report focuses on the two most used aquifers in the state, the Mississippi River Valley
alluvial aquifer (alluvial aquifer) and the Sparta/Memphis aquifer. Data collection for the program
is dependent upon a strong partnership with other state, federal, and local water resources
agencies. A monitoring schedule has been established to obtain data from the alluvial aquifer
and the Sparta aquifer on an annual basis. Each spring approximately 300 to 400 wells are
monitored in the alluvial aquifer resulting in the largest number of water-level measurements for
any one aquifer in the state, and approximately 200-300 wells are monitored each year for water
levels in the Sparta/Memphis aquifer. The number of wells monitored will vary from year to year
depending on the resources available, well accessibility, and other factors. The drawdown that
results from seasonal pumping is taken into consideration by the NRCS and NRD taking
measurements of the alluvial aquifer in both the spring and fall. Spring measurements are taken

before the irrigation season begins and once again in the fall after the pumping season has ended.

There are areas of the state experiencing groundwater withdrawals of such magnitude that
demand on the aquifer exceeds the sustainable yield, resulting in consistently falling groundwater
levels, and the development of cones of depression. These areas occur in both the alluvial and
Sparta aquifers. Water-level declines are consistently observed in areas where water use is
highest, such as portions of the Grand Prairie study area and in the Cache study area for the

alluvial and the South Arkansas study area for the Sparta.

The USGS maintains the Arkansas Masterwell Program that supplies long term groundwater
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.
Hydrogeologic data is collected statewide; however, resources are focused on study areas where
water-level declines and water-quality degradation have been observed historically. Groundwater

quality sampling targeting known water quality issues, such as high chlorides, throughout the



Mississippi Alluvial Plain has been conducted by the USGS in 2018 and 2019. The results of this

work will be included in this report when they are published.

Water Policy

Water-resources policy in Arkansas was established in the Arkansas Water Plan of 1991,
in which the NRD 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 groundwater 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 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 considered if our water resources
are to be protected for future generations to utilize and enjoy. The NRD advocates that the State
move toward a sustainable yield pumping strategy through conservation and utilization of Critical
Groundwater Area designation where needed to focus resources. Designation as a Critical
Groundwater Area fosters conservation by offering enhanced tax credit benefits for conservation
practices through the State’s Water Conservation Tax Credit Program, by increasing educational
outreach, and by qualifying the area for federal programs and funding. This is a non-regulatory
designation. Regulation cannot be initiated without a new process involving legal proceedings,
additional notice, and public hearings. Figure 1 presents the Groundwater Study Areas while

Figure 2 presents the Critical Groundwater Areas as designated.









Hydrogeology and Statewide Water-Level Trends

Alluvial Aquifer

The Mississippi River Valley alluvial aquifer, hereby referred to as the “alluvial aquifer”, is
the uppermost aquifer in the Mississippi Embayment. The alluvial aquifer 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 up to 50 feet
of fine-grained sand, silt, and clay. For the purpose of this report, the term alluvial aquifer refers
to the portion of the aquifer inside the state boundaries of Arkansas and the extent of the
Mississippi River Alluvial Plain; generally 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 alluvial aquifer is connected hydraulically with several rivers and drainage areas
(Ackerman, 1996).

Static water level measurements were collected from 335 wells across the alluvial aquifer
prior to the irrigation season in 2019. Figure 3 presents the potentiometric surface data as depth
to water values. Figure 4 presents the saturated thickness of the alluvial aquifer as a percentage
of the total aquifer thickness. Saturated thickness values were calculated by subtracting the
depth to water by the total aquifer thickness on a well to well basis. Aquifer thickness values
were obtained from the USGS MERAS model subsurface map. The areas of greatest decline

continue to be the historical cones of depression in the Grand Prairie and Cache river regions.









Precipitation

The amount of rainfall is considered for comparison with the water level change during
times of drought or excess rainfall. Years of abundant precipitation benefit the alluvial aquifer by
increasing the ability for the aquifer to recharge naturally and by reducing the demand for
groundwater, especially adequate amounts of rainfall throughout the growing season. In 2018,
the total annual average precipitation was 64.2 inches, 14.6 inches more than the annual average,
making it the wettest year since 2015 and the 7" wettest year on record. February was the
wettest February on record providing a wet start to the monitoring period. However, average to
below average rainfall was experienced throughout most of the irrigation season (March through
July) (NWS, 2019). Figure 5 shows the monthly precipitation for 2018 compared with the monthly

normal values on the following page.

Arkansas has consistently received average to above average rainfall since 2011 except for
2012, and the average change across the alluvial aquifer has been trending upwards since 2012.
2018 was no exception regarding precipitation; however, the average alluvial groundwater level
change for 2018 is +0.28 feet, 0.97 feet less than the spring 2018 to spring 2017 average change
of +1.25, even though 2018 had far more precipitation than 2017. The difference can most easily
be explained by analyzing the timing of the rain. In 2017, the growing season experienced
average to above average precipitation during each month which likely reduced the demand for
groundwater to irrigate. In 2018, the growing season experienced average to below average
rainfall causing groundwater to be in higher demand than the previous year. Figure 6 compares
the statewide annual average precipitation to the average change in water levels in the alluvial
aquifer from 1997 to 2018. Figure 7 presents data from the National Weather Service illustrating
the total monthly precipitation received as a departure-from-normal value across the Mississippi
River Valley Alluvial Plain for most of the 2018 growing season, March through August (NOAA,
2019).



14

12

10

Inches

Figure 5 - Average Monthly Precipitation, 2018

L i1

Jan-18 Feb-18 Mar-18 Apr-18 May-18 Jun-18 Jul-18 Aug-18 Sep-18 Oct-18 Nov-18 Dec-18

I Avg Precip Normal

Water Level Change (Feet)

Figure 6 - Average Alluvial Aquifer Ground Water Level Change Vs.
Average Annual Precipitation

90

80

(2]
o
Precipitation (inches)

I Precipitation —@— Water Level Change

Average Precipitation (49.6 in)

10






Water Level Trends

Water level data from the current year are compared with previous data on a well to well
basis in one (1), five (5), and ten (10) year intervals to illustrate the water level change of the
aquifer over time. For the one-year change comparison, 165 of the 335 wells measured in 2019
had data for 2018, and when compared, yield a total average water level change of +0.28 feet.
For the five-year comparison, 198 wells were identified as having data for both 2014 and 2019
giving a total water level change of +1.40 with 63 (31.82%) well having declining static water
levels. The ten-year analysis identified 206 wells with water levels for the years 2009 and 2019
with 59 of the 206 wells (28.64%) monitored showing declines and a total average water level

change of +2.24 in the alluvial aquifer.

Aquifer-wide water level change maps were created for the different time intervals: Figure
8 presents the one-year spring 2018 to spring 2019 water level change, Figure 9 presents the
five-year spring 2014 to spring 2019 water level change, and Figure 10 presents the ten-year
spring 2009 to spring 2019 change data. Comparable data was sparse throughout the Cache and
St. Francis study areas in the one-year interval, but the five and ten-year change intervals have
good data coverage. These maps show that water level declines continue to be concentrated in
the Cache and Grand Prairie areas where historical declines have been significant, particularly in
the areas of the aquifer furthest from a major surface water source i.e. the Arkansas, White, and
Mississippi rivers. Conversely, the areas with increasing water level change values can generally
be found along these sources. This is most clear for the five and ten-year change intervals. Some
water level decline can be found in the Beouf-Tensas study area, but these declines do not appear

to be causing significant aquifer drawdown.

Thanks in large part to a great effort by the USDA NRCS staff, fall water level measurements
were collected for alluvial aquifer wells in 2019. Numerous wells were reportedly measured in
the fall of 2019, but only 83 wells were found to have also been measured during the spring.
When compared, the total average change for spring to fall 2019 measurements was -2.90 feet,
up from a -3.57 feet change from the 2018 change. Due to the scarcity of data, the 2019 change
value is likely not an accurate representation of aquifer-wide average drawdown. Figure 11

presents the spring to fall data. The data was not contoured because of the lack of points.
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FIGURE 8 Allv 1 year
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FIGURE 9 — Alluvial 5 year
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FIG 10. Alluvial 10-year
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FIG 11 Spring/Fall
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Selected hydrographs from the Cache and Grand Prairie cones of depression that illustrate
the historical nature of decline in these areas are shown below as Figure 12 and Figure 13. Figure
14 presents hydrographs from the 7 “real-time” alluvial aquifer monitoring wells maintained

throughout the Mississippi Alluvial plain from January 2018 through December 2019.




FIG 14 — Real time hydrographs
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As previously mentioned, the spring 2018 to spring 2019 water level change values showed
a positive average change for the entire aquifer for each of the three time periods analyzed. The
aquifer-wide data has been focused per the four study areas that include the alluvial aquifer,
Grand Prairie, Cache, St. Francis, and Beouf-Tensas, for each time period. The 2019 data shows
increasing average water level changes for each study area for all three time periods except for
the Grand Prairie one-year change which had an average decline of -0.05 ft. Figures 15 through
26 depict the spring 2019 alluvial aquifer water level change data and well locations for the four

study areas over the one, five, and ten-year change intervals.

Appendix A presents the 2019 Mississippi River Valley alluvial aquifer water level data along
with the 2009, 2014, and 2018 water level data for wells measured in 2019.
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FIGURE 15
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FIGURE 16
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FIGURE 17
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FIGURE 18
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FIGURE 19
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FIGURE 22

27



FIGURE 23
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FIGURE 24
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FIGURE 25
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FIGURE 26
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Sparta Aquifer

The Sparta aquifer, also known as the Sparta Sand or Memphis Sand, is a Tertiary-aged
water bearing assemblage composed mainly of sand with considerable amounts of silt, clay, shale,
and lignite found in lenses throughout the unit. The formation outcrops along the western edge
of the Embayment in south Arkansas and is overlain by the Mississippi River Valley alluvial aquifer
throughout central and northeastern Arkansas. The Sparta Sand is the thickest sand unit in the
Embayment system, ranging in thickness from 0 to 200 feet along the outcrop to up to 900 ft in
the southeastern part of the state. Generally, the Sparta Sand is a confined aquifer system as it
is confined by the underlying Cook Mountain formation and overlying Cane River formation.
Lithological differences occur in the Sparta aquifer in southern Arkansas and northeastern
Arkansas. In southern Arkansas, the Sparta aquifer is divided into two units, Greensand (upper
Sparta) and the El Dorado sand (lower Sparta), by a confining layer. In northeastern Arkansas,
the underlying Cane River and Carrizo Sand formations become sand and are generally
indistinguishable from the Sparta Sand; because of this, the three formations are grouped
together and referred to as the Memphis Sand, or the Memphis Aquifer, in this region. (Kresse,

T. M., et al., 2014.)

Groundwater levels were collected from 152 water wells in the Sparta/Memphis aquifer
throughout the south and east portions of Arkansas in spring 2019. It should be noted that there
was a shortage of Sparta measurements this year, particularly throughout the Beouf-Tensas,
Cache, and St. Francis Study Areas. Figure 27 depicts the 2019 potentiometric surface as depth

to water values for the Sparta/Memphis aquifer.
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Fig 27
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Water Level Trends

Water level data from the 152 wells collected in spring 2019 were compared with historical
data in one, five and ten-year intervals. The one-year interval had 123 comparable wells giving
a total average water level change of +3.09 feet with 35 (28.46%) of the wells in decline. Water
level data for 124 comparable wells were found for the five-year interval with a total average
change of +9.88 with 17 (13.71%) wells in decline. As for the ten-year interval, shared water
level data was compared for 116 wells with total average water level change of +13.30 with 17
(14.66%) wells in decline. These figures summarize the entire dataset but do not provide an
accurate characterization of the entire aquifer as the data are mostly concentrated in parts of the
Grand Prairie and South Arkansas regions. Due to the lack of data, aquifer-wide water level
change maps were not created. One, five- and ten-year change maps were only created for the

Grand Prairie and South Arkansas Study Areas where substantial data exists.

In the Grand Prairie, overall water levels in the Sparta show a study area-wide average
water level changes of +4.29, +10.95, and +3.37 feet throughout the one, five- and ten-year
intervals, respectively. The primary area with consistently declining water level change values is
central Lonoke county where negative change values occur throughout each time interval.
Arkansas County wells and the Jefferson County well have positive average water level change
values across the three time periods. Prairie County has positive average water level change
values in the one- and five-year periods but has a negative change value of -0.36 feet in the ten-

year due to declining wells on the west side of the county.

Overall recovery continues in the areas where historical drawdown has been the most
significant in South Arkansas with the study area having positive average water level change
values of +2.77, +10.62, and +20.05 feet in the one, five- and ten-year intervals, respectively.
The 10-year change only had 4 wells in decline across the entire study area. The areas of most
significant recovery are Union and southern Ouachita County where several wells have positive

water level change values greater than +50 feet.

As previously mentioned, there was a shortage of data collected for the Sparta in spring
2019 with the Beouf-Tensas study area having no data and the Cache and St. Francis study areas
having only a few data points. The few wells that were measured had little to no comparable
historical data and maps were not generated for these areas. However, these wells and their

values can be found on Figure 27 and in the Change Table (Appendix B).
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While positive average water level changes are present throughout this year’s data for the
Sparta, decline in the potentiometric surface in the aquifer is expected to continue due to overuse.
There has been a statewide increase in water use in the Sparta from 139 million gallons per day
(Mgal/d) in 1970 to approximately 160 Mgal/d in 2015. The estimated sustainable yield for the
aquifer is 87 Mgal/d leaving an unmet demand of approximately 73 Mgal/d. The most recent
significant increase in water use from the Sparta aquifer has been for agriculture-irrigation in the
Grand Prairie and Cache Study Areas. In 2018, it is estimated that 68 Mgal/d was used from the
Sparta for irrigation; 78% of the estimated yield for the aquifer is being used for irrigation.

Groundwater use will be further discussed in the Groundwater Use section below.

The following Figure 28 and Figure 29 present hydrographs from wells in the South
Arkansas and Grand Prairie study areas, respectively. Within the cone of depression in Union and
Columbia counties in South Arkansas recovery has be steady for approximately 20 years. In two
of these hydrographs current water levels are near or above what they were in the 1960's or
1970’s when the wells were first measured. In the Grand Prairie depression, the hydrographs
show that wells have recovered slightly since approximately 2009-2012 when water levels were

at their lowest in the period of record.
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The following Figures 30-35 present the 2019 Sparta aquifer water level change data and
well locations for the Grand Prairie and South Arkansas study areas over the one (1), five (5),

and ten (10) year change intervals.

Appendix B presents a table of specific water-level monitoring data for the
Sparta/Memphis aquifer from the 2018 monitoring period, as well as the 1, 5, and 10-year change

comparisons.
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FIGURE 30
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FIGURE 31
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FIGURE 32
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FIGURE 33
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FIGURE 34
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OFIGURE 35
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Groundwater 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 NRD. Domestic wells are
exempt. The quantity used must be reported by March 1st of the following year. USGS reports
that there are approximately 50,000 registered wells in the State and over 97% are agricultural
wells used primarily for irrigation eastern Arkansas. The remaining approximate 3% reported

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

Reported Water Use

In 2015 an estimated total of 8,254.60 million gallons per day (Mgal/d) of water were
reportedly withdrawn from all the state’s aquifers. The greatest reported volumes are from the
alluvial and Sparta aquifers, with approximately 7,636.08 Mgal/d being used from the alluvial and
approximately 160 Mgal/d being used from the Sparta. The 2015 total water use data is still the
most recent accurate figure for total water use across the state for various reasons; however,
reported agricultural-irrigation water use numbers for 2018 have been provided by the USGS as
being nearly complete, as the dataset does not contain the results of the mail-out reporting forms.

The remaining water use data, non-agricultural/non-irrigation, for 2018 are still being processed.

Reported agricultural-irrigation water use in 2018 estimates that a total of 7,590 Mgal/d
of groundwater was used for irrigation from all aquifer sources in eastern Arkansas, with 6,570
Mgal/d from 42,452 wells in the alluvial aquifer and 68 Mgal/d from 286 wells in the Sparta aquifer
(USGS, 2019). In 2015, reported irrigation groundwater use is estimated to have been 7,434
Mgal/d from 48,410 wells in the alluvial aquifer and 66 Mgal/d from 285 wells in the Sparta
aquifer. Based on these numbers, irrigation groundwater use from the alluvial aquifer in 2018
was approximately 864 Mgal/d less than in 2015 with nearly 6,000 fewer wells reported. Reported
irrigation groundwater use from the Sparta aquifer in 2018 increased by 2 Mgal/d from 2015 with
one more well reported. The discrepancy in the number of wells reported is due partly to the
fact that mail-out report forms for 2018 have not yet been received. However, 2018 mail-out
forms are expected to be fewer than 6,000 and reported agricultural-irrigation groundwater use

is anticipated to be reduced from 2015 reported use.
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The estimated sustainable yield of the alluvial aquifer is 3,374 Mgal/d meaning that only
51% of our estimated 2018 irrigation groundwater use is sustainable using an incomplete,
conservative estimate. Regarding the Sparta aquifer, 2018 irrigation water use estimates of 68
Mgal/d would account for approximately 78% of the estimated sustainable yield of 87 Mgal/d.
Total water use numbers estimate that 160 Mgal/d is being used from the Sparta aquifer, mostly
used for municipal and industrial purposes. Based on these figures, only 54% of the total water

use from the Sparta is sustainable.

Historically, counties that report the largest groundwater withdrawals from the alluvial
aquifer are the same counties with groundwater depletion issues. Using 2018 water use numbers
Arkansas, Lonoke, Poinsett, Woodruff, Clay, Desha, and Prairie counties used the most
groundwater for irrigation. This is mostly consistent with the areas of significant drawdown in

the alluvial aquifer.

Figure 36 presents the 2018 agricultural-irrigation water use as reported at the time of this

report.
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Water Conservation Tax Incentive Program

The Water Conservation Tax Incentive Program encourages water users to invest in water
conservation practices by offering a tax credit equal to 10% (statewide) or 50% (in a Critical
Groundwater Area) of the cost to implement the practice. The following water conservation
practices are eligible for tax credits: (1) the construction of impoundments to utilize available
surface water and reduce our dependence on ground water; (2) the conversion from ground
water use to surface water use when surface water is available; (3) land leveling to reduce

agricultural irrigation water use; and (4) the installation of water meters to monitor ground water

usage.

Figure 37 shows the locations of the water conservation projects that were approved for a
tax credit for the years 2016 through 2019. A summary table of the number and types of

conservation practices approved for a tax credit can be found below.

Approved Tax Credits 2016 - 2019

Conservation Practice Year Approved
2016 | 2017 | 2018 | 2019
Water Meters 22 12 13 9
Impoundments 10 8 15 27
Land Leveling 64 45 22 12
Surface Water Conversions 0 0 23 9
Total Approved 96 65 73 57

Each applicant is required to list the estimated total acre-footage of groundwater used in
the year prior to applying for a tax credit and the estimated total acre-footage of groundwater
used after the project has been completed. Based on the 291 tax credit projects that were
approved in 2016 through 2019, an estimated 129,593 acre-feet per year of groundwater will be
conserved after these projects have been completed and implemented. In 2019, a total of 57

conservation practices were approved on 6,322 acres of land in Arkansas.
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Fig 43
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Summary

The Groundwater Protection and Management Report for 2019 is a summary of the
activities and significant findings of the Arkansas Department of Agriculture — Natural Resources
Division (NRD) Groundwater Section staff. This report is prepared annually in response to

legislative mandates that direct the NRD to study the state’s groundwater resources.

The purposes of the programs outlined in this report are to monitor the condition of the
state’s groundwater resources and to evaluate trends in water-level and water-quality
fluctuations. The NRD, the USDA-NRCS, and the USGS monitor up to approximately 1,000 water
wells each year for water levels and prescribed water quality parameters. This monitoring is

accomplished through a cooperative agreement with the NRD and the USGS.

In the Mississippi River Valley alluvial aquifer, 2019 spring water-level measurements
showed positive average changes when compared to historical data in one, five- and ten-year
intervals with values of +0.28, +1.41, and +2.24 feet, respectively. The areas with the most
severe groundwater declines continue to be the Grand Prairie and Cache study areas, particularly
in the areas of the aquifer furthest from a major surface water source i.e. the Arkansas, White,
and Mississippi rivers. Some water level decline has been observed in the Beouf-Tensas study

area, but these declines do not appear to be causing significant aquifer drawdown in the area.

In the Sparta/Memphis aquifer, significant data gaps are present in the Cache, St. Francis,
and Beouf-Tensas study areas for 2019. The 2019 data shows average water level change values
of +3.09, +9.88, and +13.30 feet in the one, five, and ten-year intervals, respectively. While
aquifer-wide coverage was lacking, good data exists for the South Arkansas and Grand Prairie
study areas. South Arkansas continues to see recovery in the areas where historical drawdown
has been the most severe with most counties having positive average water level change values
in the one- and five-year change intervals and all counties having positive average change values
in the ten-year interval. Union County continues to experience the most recovery, having the
greatest average change in the five- and ten-year intervals. In the Grand Prairie, Sparta wells
have measured positive average change in Arkansas and Prairie counties in the one and five-year
change interval while Lonoke county shows declines. In the ten-year period, Lonoke and Prairie

counties have average declines, while Arkansas County continues to show a positive change.
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While aquifer and study area wide averages may show that water levels are increasing
over the 10-year period, it is important to realize that groundwater levels continue to decline in
areas with the highest water use. In the Cache study area, wells Poinsett, Cross, and Woodruff
show average declines. Arkansas is withdrawing groundwater from the alluvial and
Sparta/Memphis aquifers in eastern and southern Arkansas at a rate far above that which is
estimated to be sustainable. So long as water use from these aquifers continues to exceed
sustainable yield, the resource will continue to be depleted. The NRD 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

Sparta/Memphis Aquifer Water Level Monitoring Data
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