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Abstract

The Arkansas Groundwater Protection and Management Report is produced annually by the Arkansas
Department of Agriculture’s 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 2021 and 2022, 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 (alluvial) aquifer, the
most important water resource for agricultural production in the state, and the Sparta/Memphis (Sparta)
aquifer, one of the state’s best sources of quality groundwater for drinking and industrial uses. The
report compares synoptic water level data collected in the spring of 2022 to historical synoptic 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 2021 growing season. Climate and water
use data are considered along with water level data to explain the water level change results.

Aquifer-wide water level data collected during the pre-irrigation period of spring 2022 had positive
average change values for both the alluvial and Sparta aquifers when compared to spring data from
2017, 2021, and 2022. This result continues the trend of mostly positive average change values in recent
years. Maps depicting spring 2022 water level elevations and one, five, and ten-year water level change
are presented in this report. Numerous water level hydrographs are also presented across both aquifers
toillustrate water level trends over time.

The general trend in Arkansas’s long-term water level change is that the groundwater levels are
declining in response to continued withdrawals at rates which are 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 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.



Introduction

This report is prepared in accordance with Arkansas Groundwater Protection and Management Act of
1991, Arkansas Code Annotated 15-22-906, to provide Arkansas with a comprehensive water quantity
and water quality document to be utilized, along 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
(alluvial) aquifer and the Sparta/Memphis (Sparta) 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. Historically, approximately 300 to 400 wells are monitored in the alluvial aquifer, and
approximately 100 to 200 wells are monitored each spring for water levels in the Sparta aquifer. In
2022, water level data was collected from approximately 414 wells in the alluvial aquifer during the
spring. In addition to the spring measurements, synoptic alluvial aquifer water level measurements are
collected in the fall to gauge aquifer drawdown once irrigation has ended for the year. Historically, fall
water level collection is not as comprehensive as the spring effort, but this year, 343 wells were
measured that shared data with wells measured in the spring. The number of wells monitored will vary
from year to year depending on the resources available, well accessibility, and other factors.

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 and Cache River study areas for the alluvial aquifer, and in the South Arkansas study area
for the Sparta aquifer.

The United States Geological Survey (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 five 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 historically observed.

Water Policy

Water resources policy in Arkansas was established in the Arkansas Water Plan, in which the Arkansas
Department of Agriculture’s Natural Resources Division (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 may 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 moves 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. A Critical Groundwater Area 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.
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Hydrogeology and Water Level Trends

Mississippi River Valley Alluvial Aquifer

The Mississippi River Valley alluvial (alluvial) 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 is generally 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 414 wells across the alluvial aquifer prior to the
irrigation season in 2022, with most of the measurements being collected in April. Figure 3 presents the
potentiometric surface data as altitude relative to mean sea level. Figure 4 presents the depth to water
in the alluvial aquifer as feet below ground surface. Figure 5 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 United States Geological Survey (USGS) Mississippi Embayment Regional
Aquifer Study (MERAS) model (USGS, 2008). The areas of greatest decline continue to be the historical
cones of depression in the Grand Prairie and Cache River regions.
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Precipitation and Weather Events

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 (March through September). In 2021, the total
average precipitation was 50.87 inches, 1.26 inches more than the annual average, but 12.56 inches
below 2020. During the 2021 growing season, most months had above average precipitation except for
August, which was just below average, and September, which was significantly below average. Figure 6
shows the statewide monthly average precipitation for 2021 compared with the normal average
monthly values.

Arkansas has consistently received average to above average rainfall since 2011, except for 2012, and
the average water level change across the alluvial aquifer had been trending upwards until 2021. The
spring 2021 to 2022 average water level change comparison resumed this trend having a positive
average change value of +0.6 feet. Figure 7 compares the statewide annual average precipitation to the
average change in water levels in the alluvial aquifer from 1997 to 2021. Figure 8 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 the 2021 growing season (NOAA, 2022).
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Water Level Trends

Water level data from the current year is compared with previous data on a well-to-well basis in one,
five, and ten-year intervals to illustrate the water level change of the aquifer over time. For the one-year
change comparison, 332 of the 414 wells measured in spring 2022 shared data with the spring 2021
dataset, and when compared, give a total average water level change of +0.60 feet with 183 wells (55.12
percent) showing a decline in level. For the five-year comparison, 238 wells were identified as having
data for both 2022 and 2017 giving a total average water level change of +2.66 feet with only 56 wells
(23.53 percent) having declined static water levels. The ten-year comparison found 286 wells with water
level data for the spring seasons of 2022 and 2012 and gave a total average water level change of +1.05
with 109 wells (37.7 percent) compared showing declining aquifer levels.

Aquifer-wide water level change maps were created for the different time intervals: Figure 9 presents
the one-year spring 2021 to spring 2022 water level change, Figure 10 presents the five-year spring 2017
to spring 2022 water level change, and Figure 11 presents the ten-year spring 2012 to spring 2022
change data. These maps show that water level declines continue to be primarily concentrated in the
Cache River and Grand Prairie areas where historical declines have been significant, particularly in the
areas of the aquifer furthest from a major surface water source (e.g. the Arkansas, White, and
Mississippi rivers). Conversely, the areas with increasing water level change values can generally be
found along these sources. The five and ten-year change maps illustrate the movement of the existing
cones of depression as Prairie and Lonoke counties continue to have declines in the Grand Prairie area,
and as the Cache River depression continues to expand southward into Monroe and Lee counties. Some
water level decline can be found in the Beouf-Tensas and St. Francis study areas in the one-year
comparison, but these declines do not appear to be causing significant aquifer drawdown over time.

Approximately 343 alluvial aquifer wells were measured in the fall of 2022 that had also been measured
during the spring. When compared, the total average change for spring to fall 2022 measurements was
-3.42 feet, which is consistent with the average change calculated in past years: 2018 (-3.57), 2019
(-2.90), 2020 (-3.32), and 2021 (-2.80). Figure 12 presents the spring to fall water level change data for
the entire alluvial aquifer.

12



Alluvial Aquifer
1 Year Change
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Alluvial Aquifer

10 Year Change
2012 - 2022
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Water Level Trends, cont.

Selected water level hydrographs from the alluvial aquifer are presented on Figure 13; the well locations
are shown on Figure 4. All of these hydrographs are from monitoring wells maintained by the Arkansas
Department of Agriculture’s Natural Resources Division or the USGS and are measured semi-annually or
more during the year or have real-time data loggers installed for continuous water level data.

As previously mentioned, the spring 2022 water level change values showed a positive average change
of +0.60 feet for the entire alluvial aquifer in the one-year period, while the five and ten-year periods
had positive average values of +2.66 and +0.81, respectively. The aquifer-wide data has been focused on
the four study areas that include the alluvial aquifer; Grand Prairie, Cache, St. Francis, and Beouf-Tensas,
for each period. The 2022 data shows increasing average water level changes for each study area for all
time periods. Figures 14 through 25 depict the spring 2022 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 2022 aquifer water level data along with the 2012, 2017, and 2021 water level
data for wells measured in 2022 as used in this report.
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Figure 13. Selected water level hydrographs from the Mississippi River Valley alluvial aquifer
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Figure 13. Selected water level hydrographs from the Mississippi River Valley alluvial aquifer
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Figure 13. Selected water level hydrographs from the Mississippi River Valley alluvial aquifer

s
a2 USGS
ARO008 353740090180201 12NO7E25CCD1
12

!
-'E @ 212 E
PR - ? 2
= ¢ ¢ @ { 218 8
2 Lo 0] . oo -
" 16 | o : N CU S
) P o o T =
£y IR il ? Pl 1 208 =
S8 18| iiba SO B R 2
5E Y ©L i 5 . 0t R Pod o 2
Bz Dotar Yoo @ S : : 1] 2686
- " {;} RN - Y B o N ' I E
g 20 1210 R 2 & 2
& Do P le9¢ R o 5
3 & SRR R 284
S 22 Pou® L S 2
'H Y& b iR & 0 3
6 ©6 .
S8 24 © . ! g

2884 2806 2888 2818 2812 2814 2816 2018 2828 2822
== period of approved data === pPeriod of provisional data

E. Poinsett County, Well 12NO7E25CCD1

~
a USGS
ARO008 353550091042801 11N0O1W11CBB1
1895 =

- T
% @ 2
= 56| A
I ; )
=] o] &
! : B 3
& P 188

[0l =]
3 &8 g
g B ©00p 8 ® p
48 5 8o o € e, 2
o o o o B : LN =
3% IRy o o]
= om ol ' & o 7
h 68 o & A 3
- -
3 &
o b
o 178 'm
= : 3
2T 65 & E
[ 2
= L] L é

28864 2886 26088 2818 20812 2814 2816 2818 2828 2022
== pPeriod of approved data === Period of proviszional data

F. Jackson County, Well 11NO1W11CCB1
20



Figure 13. Selected water level hydrographs from the Mississippi River Valley alluvial aquifer
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Figure 13. Selected water level hydrographs from the Mississippi River Valley alluvial aquifer
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Figure 13. Selected water level hydrographs from the Mississippi River Valley alluvial aquifer
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Figure 13. Selected water level hydrographs from the Mississippi River Valley alluvial aquifer
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Figure 13. Selected water level hydrographs from the Mississippi River Valley alluvial aquifer
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Figure 13. Selected water level hydrographs from the Mississippi River Valley alluvial aquifer
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Figure 13. Selected water level hydrographs from the Mississippi River Valley alluvial aquifer
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Figure 13. Selected water level hydrographs from the Mississippi River Valley alluvial aquifer
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Figure 13. Selected water level hydrographs from the Mississippi River Valley alluvial aquifer
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Figure 13. Selected water level hydrographs from the Mississippi River Valley alluvial aquifer
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Figure 13. Selected water level hydrographs from the Mississippi River Valley alluvial aquifer
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Figure 13. Selected water level hydrographs from the Mississippi River Valley alluvial aquifer
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Figure 13. Selected water level hydrographs from the Mississippi River Valley alluvial aquifer
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Figure 13. Selected water level hydrographs from the Mississippi River Valley alluvial aquifer
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Sparta/Memphis Aquifer

The Sparta/Memphis (Sparta) aquifer, also known as the Sparta Sand, the Memphis Sand/Memphis
aquifer, and the middle Claiborne formation, 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 Mississippi Embayment in Southern
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 Mississippi Embayment system,
ranging in thickness from zero to 200 feet along the outcrop and up to 900 feet 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; the 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 99 water wells in the Sparta aquifer during the spring of 2022,
approximately one third of the dataset we expect to collect for the Sparta aquifer each spring. This data
shortage is due in part to a lack of NRD Groundwater Section staff during that time and in part to a
misunderstanding between NRD staff and our USGS partners as to what data was being collected,
where, and by whom. Moving forward, roles and responsibilities have been clarified and future sample
collection should meet and exceed expected numbers. Figure 26 depicts the spring 2022 potentiometric
surface as water level altitude in feet above mean sea level, and Figure 27 presents the depth to water
as feet below ground surface for the Sparta aquifer. In areas where data collection made interpretation
difficult hashed contour lines from the 2021 report have been included for reference.
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Sparta Aquifer
Water Level Altitude
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Sparta Aquifer
Depth to Water
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Water Level Trends

Water level data from the 99 wells collected in spring 2022 were compared with historical data in one,
five, and ten-year intervals. The one-year interval had 58 comparable wells giving a total average water
level change of +0.87 feet with 25 (43.1 percent) of the wells in decline. The five-year change had data
for 53 comparable wells with a total average change of +8.21 feet with 14 (26.4 percent) wells in
decline. As for the ten-year interval, water level data was compared for 42 wells with total average
water level change of +13.72 feet with 4 (9.52 percent) wells in decline. Aquifer-wide water level change
maps were created for the one, five, and ten-year periods and presented as Figure 28, Figure 29, and
Figure 30, respectively.
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Sparta Aquifer
1 Year Change
2021 - 2022
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Sparta Aquifer
5 Year Change
2017 - 2022
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Sparta Aquifer
10 Year Change
2012 - 2022
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Water Level Trends, cont.

Selected water level hydrographs from the Sparta aquifer are presented in Figure 31 and
illustrate the changes in water level overtime back to the early 2000s. These hydrographs
correspond with the wells shown on Figure 27. All of the hydrographs in this figure are from
monitoring wells maintained by the NRD, the Union County Water Conservation Board, or the
USGS and are measured semi-annually or more during the year or have real-time data loggers

installed for continuous water level data.

Figure 31. Selected water level hydrographs from the Sparta aquifer
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Figure 31. Selected water level hydrographs from the Sparta aquifer
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Figure 31. Selected water level hydrographs from the Sparta aquifer
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Figure 31. Selected water level hydrographs from the Sparta aquifer

USGS 345205091502401 03N08W22DAD2

Fel

2 ]
L 9@ { 145 &
X m =]
2 AARRY> -
P '@@& 1 148 o
7] 0 g T
LT} . ) =
N M A PR ¢ 2
. - " =
2T 100 & q%g}}%% & @ 8 { 135 &
=7 ®giwog Poow r
: ° ge ° %% :
) o) Gg? —
T 185 @] 138
.{; o

o -
et ¥ o
X

= B =
- & 5
& 118 1 125 3
= 5

2882 2084 2886 2883 2818 2812 2014 2816 2813 2828 2822

=== Period of approved data === Period of provizional data

F. Lonoke County, Well 03NO8W22DAD2

USGS 341453091544101 05S08W30ADB1 near Pine B

-6A
F]
a-! 2608 o
g @ 65 @
e
265 >
3 o -78 B
- K =
&2 27 éf : -
@ - 4 -75
& & @ ® P : Z
J‘_" 275 ¢ Ty {1} : . =
i .E}'? . o & ﬂaﬁg 1-88 @
5 m RO N R
T4 280 F 5 @ : ot T8 g 2
* 5 : L & -5
b 285 6 Lo o 3
e} ' oy - -
3 298 & e e
E 9 9 -5 2
ag5 oy, 3
= oo |
s 1=-188 5§
& 300 Fo E
-185

2886 2888 2618 2612 2614 26816 2018 2028 2022 2824

== pPeriod of approved data == Pgriod of provisional data

G. Jefferson County, Well 05508W30ADB1




58

Figure 31. Selected water level hydrographs from the Sparta aquifer
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Figure 31. Selected water level hydrographs from the Sparta aquifer
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Figure 31. Selected water level hydrographs from the Sparta aquifer
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Figure 31. Selected water level hydrographs from the Sparta aquifer
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Figure 31. Selected water level hydrographs from the Sparta aquifer
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Figure 31. Selected water level hydrographs from the Sparta aquifer
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Water Level Trends, cont.

Due to the scarcity of data across the aquifer in 2022, study area specific water level change maps were
only created for the South Arkansas study area. 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 +1.11, +6.97, and +15.47 feet in the one, five, and ten-year intervals,
respectively (Figures 38, 39, and 40). These values are very consistent with those presented in last year’s
report (NRD, 2021). The area of most significant recovery continues to be Union County where several
wells have positive water level change values as much as 56 feet over the 10-year period. Figures 38, 39,
and 40 present the South Arkansas water level change data.

Aquifer-wide data trend analysis cannot be done using the 2022 dataset. However, according to the
water use information that we have for the Sparta aquifer, and the estimated sustainable yield
calculated in the past, it is expected that aquifer depletion is still a concern for the Sparta aquifer in
Arkansas. There has been a statewide increase in water use in the Sparta aquifer 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 (McKee, 2003). The
most recent significant increase in water use from the Sparta aquifer has been for agricultural irrigation
in the Grand Prairie and Cache River study areas. In 2018, it is estimated that 68 Mgal/d, 78 percent of
the estimated yield, was used from the Sparta aquifer for irrigation. Groundwater use will be further
discussed in the Groundwater Use section of this report.

Appendix B presents a table of specific water-level monitoring data for the Sparta aquifer from the 2022
monitoring period, as well as the one, five, and ten- year water level change data.
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Sparta Aquifer
2021-2022 Water Level Change
(South Arkansas)
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Sparta Aquifer
2017-2022 Water Level Change
(South Arkansas)
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Sparta Aquifer
2012-2022 Water Level Change
(South Arkansas)

South Arkansas Study Area
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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 Arkansas Department of Agriculture’s
Natural Resources Division (NRD). Domestic wells are exempt. The quantity used must be reported by
March 1st of the following year. The United States Geological Survey (USGS) reports that there are
approximately 50,000 registered wells in the state and over 97 percent are agricultural wells used
primarily for irrigation in Eastern Arkansas. The remaining approximate three percent of 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 of the state’s aquifers. The greatest reported volumes are from the Mississippi River
Valley alluvial (alluvial) aquifer and the Sparta/Memphis (Sparta) aquifer, with approximately 7,636.08
Mgal/d being used from the alluvial aquifer and approximately 160 Mgal/d being used from the Sparta
aquifer. 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 2020 have
been provided by the USGS.

Reported agricultural irrigation water use in 2020 estimates that a total of 5,583 Mgal/d of groundwater
was used for irrigation from all aquifer sources in Eastern Arkansas, with 5,092 Mgal/d from 36,166
wells in the alluvial aquifer and 76 Mgal/d from 571 wells in the Sparta aquifer (USGS, 2022). This is a
reduction of over 2,000 Mgal/d from the estimated agricultural irrigation water use in 2018 of 7,590
Mgal/d (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. Based on these numbers, irrigation groundwater use
from the alluvial aquifer in 2020 was approximately 2,342 Mgal/d less than in 2015 with 12,000 fewer
wells reported. This reduction in reporting can be partially attributed to the pandemic and the related
difficulties it caused that year, but the 2018 data used in previous reports also showed a considerable
reduction from 2015. Reported irrigation groundwater use from the Sparta aquifer in 2020 increased by
12 Mgal/d from 2015 with 286 more wells reported.

The sustainable yield of the alluvial aquifer has been estimated at approximately 3,374 Mgal/d using the
Mississippi Embayment Regional Aquifer Study (MERAS) modeling scenarios in which the aquifer was
maintained at 50 percent saturated or 30 feet above the base of the aquifer, whichever was greater
(Clark, B.R., Westerman, D.A., and Fugitt, D.T., 2013). Based on this sustainable yield, approximately 66
percent of reported 2020 irrigation groundwater use is sustainable using an incomplete, conservative
estimate. Regarding the Sparta aquifer, 2020 irrigation water use estimates of 76 Mgal/d would account
for approximately 86 percent of the estimated sustainable yield of 87 Mgal/d. This sustainable yield
estimate is derived from USGS conjunctive use optimization modeling where drawdown constraints
were defined as the hydraulic head at the top of the Sparta aquifer formation where the formation is
confined and the hydraulic head at 50 percent saturated along the outcrop areas (McKee, P.W., Clark,
B.R., and Czarnecki, J.B., 2004).



Historically, counties that report the largest groundwater withdrawals from the alluvial aquifer are the
same counties with groundwater depletion issues. Arkansas, Lonoke, Poinsett, Woodruff, Clay, Desha,
and Cross counties used the most groundwater for irrigation, based on 2020 reported water use
numbers. This is mostly consistent with the areas of significant drawdown in the alluvial aquifer. Figure
35 presents the 2020 agricultural irrigation water use as reported at the time of this report.
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Reported Water Use, cont.

In consideration of the significant reduction in stations reporting in 2020 when compared to 2015, an
effort was made to estimate the change in usage if reporting numbers were similar. Figure 36 shows the
2020 reported usage per county in Mgal/day. A graph comparing the number of stations reporting water
use data from 2015, 2018, and 2020 can be seen in Figure 37.

Using this information, Figure 38 was created presenting the change in number of stations reporting
between 2015 and 2020, as well as calculating the average usage per station in each county in Mgal/day.
This allowed for creation of estimated usage numbers for each county based on the average reported
use per station. These values are approximate and cannot be considered exact representations of usage,
but they may give a closer to accurate estimate of irrigation water use per county in 2020. Figure 39
gives the projected water use per county for 2020 by combining actual reported use with estimated
usage as described. In this analysis, several counties in critical areas of interest are shown to have
significantly underreported usage.

Based on this estimated data we can compare the 2015 total agricultural irrigation usage number
reported of 8,240 Mgal/day to the 2020 reported of 5,583 plus the average estimated usage of 2,443
Mgal/day, giving a total for 2020 of 8,026 Mgal/day, suggesting a decrease in usage from 2015 to 2020
of 214 Mgal/day. While merely an estimate based on averages, this information demonstrates the
importance of increased reporting on accurate usage data and concurrently our ability to quantify the
value of conservation methods on overall water usage and aquifer levels.
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Figure 38
2020 Estimated Usage Table

2018 2020 Range of use per station wg yrly use/station Change in # Stations | Estimated Usage | Lowend High end

County Ave useisﬁtim AvE use/station 2015-2018-2020 2015-2018-2020 2015-2020 2015-2020 2015-2020] 2015-2020
Arkansas 0.1140 0.2085 0.1277 0.1140 0.2085 0.1501 676 10144 T7.04 140.54
Ashley 0.1187 0.1347 0.1692 0.1187 0.1692 0.1408 316 44 51 37.50 53.47|
Chicot 0.1071 0.1254 0.1500 0.1071 0.1500 0.1288 1847 237.93 157.74 277.05|
| Clay 0.2121 0.2722 0.2713 02121 0.2722 0.2519 453 125431 10561} 135.57]
Craighead 0.0767 0.0982 0.0843 0.0767 0.0982 0.0864 325 zsﬂsl 2492 31.592]
Crittenden 0.2012 0.1371 0.1134 0.1134 0.2012 0.1506 274 4125 31.08 55.12]
Cross 0.1469 0.127% 0.1744 0.1275 0.1744 0.1496 283 42.33] 35.09' 45.34]
Desha 0.1484 0.1313 0.1636 0.1484 0.1813 0.1644 427 7022 633?' 77.40|
Drew 0.1196 0.1124 0.1280 01124 0.1280 0.1200 143 17 88| IEJ'SI 15.07|
Greene 0.1150 0.1331 0.1384 0.1150 0.1384 0.1302 750 97.61) EB.ZH 103.79
Independence 0.0938 0.0000 0.8127 0.0958 08127 0.4563 293 133.63| 2925 238.13
Jackson 0.2970 0.1873 0.1861 0.1861 0.2970 0.2235 19952 445144 370.71} 591.63
Jefferson 0.1356 0.1687 0.1482 0.1356 0.1687 0.1508 961 144 95| 13033 lEZ.lI]l
Lawrence 0.1958 0.1156 0.1088 01088 0.1958 0.1400 131 1835 1425 2565
Lee 0.1158 0.1200 0.1276 0.1158 0.1276 0.1225 260 44.09) 43.13] 45.54]
Lincoln 0.1517 0.1555 0.1201 0.1201 0.1555 0.1438 315 4530 37.84 50.25
Lonoke 0.1117 0.1808 0.1205 01117 0.1808 01377 633 8713 70.68| 114 47|
Mississippi 0.2548 0.1404 0.1275 0.1275 0.2548 0.1742 178 31.01] 22,69 45.36|
Monroe 0.1557 0.112% 0.0966 00966 01557 01231 2348 28895 226.77| 3?4.95'
Phillips 0.1578 0.1147 0.119& 0.1147 0.1578 0.1307 219 41.69' 36.59 50.33'
Poinsett 0.1265 0.1781 0.1713 0.1269 0.1781 0.1537 259 158.59' 126.73 177.50|
Prairie 0.0826 0.1166 0.0534 0.0826 01166 0.0575 85 9.2?' 7.85| 11.07|
Pulaski 0.0853 0.0620 0.0678 0.0620 0.0853 0.0730 279 20.38| 17.30 24.57]
Randolph 0.1783 0.2022 0.1415 0.1415 0.2022 0.1740 212 35.3;' 30.01 42 87|
|5t Francis 0.1242 0.0958 0.1025 0.0538 0.1242 0.1083 142 15_4ﬂ 14.1§I 17.64
White 0.0720 0.0901 0.0734 0.0720 00501 0.0785 376 2552 27.07 33.87|
'Woodruff 0.3159 0.18439 0.1970 0.1849 0.3159 0.2326 372 86.52) @l 117.52|
Totals 244361] 195355]  3068.26)

Figure 38: 2020 Estimated Usage Table
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Figure 39: Estimated 2020 Water Use by County
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2020 Water Use by Crop
0.55%

~r

0.36% 0.46%

1.35%

= RICE = SOYBEANS = POULTRY - Combined
= CORN FOR GRAIN = COTTON = AQUACULTURE - Combined
= DUCKS - ALL WATERFOWL HUNTING = PEANUTS = All other crops

Figure 40: 2020 Water Use by Crop
Figure 40 presents the 2020 water use reported per crop type for the state. The pie chart shows

the percentage of total reported groundwater use per crop. The principal agricultural uses of

groundwater in the state are for poultry watering and rice, soybean, corn, and cotton irrigation.
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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 25 percent (statewide) or 50 percent (in a Critical Groundwater
Area) of the cost to implement the practice. The following water conservation practices are eligible for
tax credits:

e The construction of impoundments to utilize available surface water and reduce our
dependence on groundwater;

e The conversion from groundwater use to surface water use when surface water is available;

e land leveling to reduce agricultural irrigation water use;

e The installation of water meters to monitor groundwater usage.

Figure 41 shows the locations of the water conservation projects that were approved for a tax credit for
the years 2016 through 2022. A summary table of the number and types of conservation practices
approved for a tax credit can be found below.

Impoundments Land Leveling Surface Water Conversion Water Meter Installations Totals

2016 22 64 10 0 96
2017 12 45 8 0 65
2018 13 22 15 23 73
2019 9 27 12 9 57
2020 7 29 10 80 126
2021 15 43 10 7 75
2022 3 42 7 27 79

In 2022, 17 of the 79 approved projects provided an estimate of groundwater conserved, for a total
estimated 1,971 acre feet per year. Surface water conversion projects and impoundments accounted for
the majority of the estimated conservation with 1,695 acre feet per year. The remaining amount of 276
acre feet per year are attributable to land levelling projects. All of these projects are critically important
parts of the effort to sustainably manage groundwater resources.
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Summary

The 2022 Groundwater Protection and Management Report is a summary of the activities and
significant findings of the Arkansas Department of Agriculture’s 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 United States Department of Agriculture Natural Resources Conservation Service, and the United
States Geological Survey (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 (alluvial) aquifer, 414 water wells were measured in the spring of
2022, most of which were collected during the month of April prior to irrigation stresses during the
growing season. As in previous reports, the spring 2022 data was compared with historical spring data in
one, five, and ten-year intervals, and average water level change values were calculated to generally
represent the water level trend over time. For the one-year comparison, 2021 to 2022, an average water
level increase of 0.6 feet was calculated. For the five-year comparison, 2017 to 2022, and the ten-year
comparison, 2012 to 2022, average water level changes of +2.66 feet (five year) and +1.05 feet (ten
year) were calculated. The spring to fall 2022 data comparison resulted in an average water level change
of -3.42 feet, which is consistent with the changes calculated in recent years. The areas with the most
severe groundwater declines continue to be the Grand Prairie and Cache River study areas, particularly
in the areas of the aquifer furthest from a major surface water source (i.e. the Arkansas, White, and
Mississippi rivers). Water level decline in the Cache River study area continues in the southern part of
the area moving into St. Francis, Monroe, and Lee counties. Some water level decline has been observed
in the St. Francis and Beouf-Tensas study areas, but it is unclear if these declines are causing significant
aquifer drawdown at this time.

These results show a positive average change in the one, five, and ten-year trends representative of an
overall rebound in aquifer water level. Being that these are simple comparisons of synoptic water level
data from one year to another, it is difficult to explain definitively what causes these changes in trends.
Changes in the timing and span of collected datasets in recent years lend to more accurate illustrations
of the aquifer levels and will continue to do so for years to come as similar datasets are collected.
However, it is important to keep in mind that this is limited data and that the year-to-year change
comparisons are average numbers representing a large dataset in a complex, dynamic system.

In the Sparta/Memphis (Sparta) aquifer, 99 synoptic water level measurements were collected for the
spring 2022 dataset. When compared with historical spring data, the 2022 data shows average water
level change values of +0.87, +8.21, and +13.72 feet in the one, five, and ten-year intervals, respectively.
It should be noted that the spring 2021 to spring 2022 change value is only based on 58 wells due to
poor coverage in the dataset. Positive average water level change values are consistent with previous,
similar data comparisons. Data coverage for 2022 is concentrated mostly in the South Arkansas study
area where historical declines have been the greatest. In 2022, there was a lack of data in the Boeuf-
Tensas, Cache, and St. Francis study areas.
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The Sparta aquifer in the South Arkansas study area continues to see recovery where historical
drawdown has been the most severe. Union County continues to experience the most recovery, having
the greatest average change in the five and ten-year intervals.

While we are seeing positive average change values in the one, five and even the ten-year intervals in
this report, it is important to remember that, overall, Arkansas is withdrawing groundwater from the
alluvial and Sparta 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 monitor these resources and
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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Efficiently and responsibly managing and
protecting our water and land resources
for the sustainability, health, safety, and
economic benefit of the State of Arkansas.

Arkansas Department of Agriculture
Natural Resources Division

10421 W. Markham Street

Little Rock, AR 72205

Phone: (501) 682-1611
agriculture.arkansas.gov

NATURAL RESOURCES
DIVISION



	ACKNOWLEDGEMENTS
	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 Annotat...
	This report focuses exclusively on two aquifers: the Mississippi River Valley Alluvial Aquifer (alluvial aquifer), the most important water resource for agricultural production in the state, and the Sparta/Memphis Aquifer (Sparta), one of the state’s ...
	Aquifer-wide water level data collected during the pre-irrigation period of spring 2022 had positive average change values for both the alluvial and Sparta aquifers when compared to spring data from 2021, 2017, and 2012.  This result continues the tre...
	The general trend in Arkansas’s long-term water-level change is that the groundwater levels are declining in response to continued withdrawals at rates which are not sustainable.  Based on 2015 water use data, only approximately 44.2 percent of the cu...

	Introduction
	Water Policy
	Hydrogeology and Water-Level Trends
	Alluvial Aquifer
	Precipitation and Weather Events
	Water Level Trends

	Sparta Aquifer
	Water Level Trends


	Groundwater Use
	Registered Wells
	Reported Water Use

	Water Conservation Tax Incentive Program
	Summary
	References
	APPENDICES
	Appendix A
	Alluvial Aquifer Water Level Monitoring Data
	Appendix B
	Sparta/Memphis Aquifer Water Level Monitoring Data

	Alluvial Change Table Formatted.pdf
	22 Allvl Change

	AlluvialSpringFallChange.pdf
	AlluvialSpringFallChange

	Sparta Change Table Formatted.pdf
	Sheet1

	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page



