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Abstract 

     The Arkansas Groundwater Protection and Management Report is produced annually by the 
Arkansas Natural Resources Commission (ANRC) pursuant to the Arkansas Water Plan.  This 
report is an abridged version due to ANRC’s involvement in the update of the Arkansas Water 
Plan.  This reports data covers water level data from the spring of 2011 to the spring of 2012.  
The general trend in Arkansas’ long-term water level change is that the groundwater levels are 
declining in response to continued withdrawals at a rate which is not sustainable.  The 
continued unsustainable pumping rates have caused cones of depression in both the alluvial 
and Sparta/Memphis aquifers in the state. (figs. 4 and 7) 

Arkansas Water Plan: 
 

     The Arkansas Groundwater Management and Protection Reports are produced annually by 
the Arkansas Natural Resources Commission (ANRC) pursuant to Act 154 of 1991.  This act was 
passed in response to the Arkansas Water Plan of 1990.   The statute directed the ANRC to 
define critical groundwater areas, sustainable yield, and groundwater level trends within the 
state’s aquifers.  This report is an update to the Arkansas Water Plan, and provides 
hydrogeologic information needed for statewide water resources planning and management 
programs.  As a result, three critical groundwater areas have been designated in Arkansas and 
resources have been focused on those areas through tax incentives, education programs, and 
priority ranking for federal conservation program funding such as the Environmental Quality 
Incentive Program, and the funding of large scale diversion projects for agricultural water 
supply.     

     In 2012, the Arkansas Natural Resources Commission (ANRC) began the process of updating 
the Arkansas Water Plan, which was last updated in 1990.  The Plan will be completed by 
November of 2014.  The projected outline for this update is shown on figure 1.   

During 2012 the ANRC performed several tasks including:   

- An internal Water Management Division workgroup was formed to guide the Water Plan 
update process.  Meetings were held approximately every other week.    

- The ANRC formed a Water Plan committee which was utilized as a part of the initial 
planning tasks.   

- The interview process was used to select and contract with professional consultants.  
CDM Smith Engineering Services was selected and a contract developed and signed by 
CDM and the ANRC.  The CDM Smith team includes subcontractors FTN and Associates, 
Cranford, Johnson, Robinson, and Woods.                



- A scoping process was initiated which developed public and stakeholder interest, and 
gathered information on statewide water issues, available hydrogeologic data, and 
water resources modeling tools availability.   

- Fact sheets were developed on current water resources programs as well as the Water 
Plan update process. 

- A Water Plan web site has been created to provide general information, schedules and 
updates.  Refer to http://www.arwaterplan.arkansas.gov.                                                                  

- A contract was signed with the US Geological Survey, Arkansas District to produce a 
report to be titled Aquifers of Arkansas.   

- Four (4) public hearings were held by CDM and ANRC in order to educate the public 
about the planning process and to get initial input on the Plan, and some general input 
on water issues.   The meetings were held in Fayetteville, Jonesboro, Little Rock, and El 
Dorado.        

- Technical committees were formed for water demand, including the categories of public 
supply, industry, navigation, irrigation and power generation.   
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Fig. 2 



 

 

 

 

 

 

Fig. 3 



Update on Alluvial Aquifer and Sparta/Memphis Aquifer, Spring 2012 

Alluvial Aquifer 

     During the spring 2011 to Spring 2012 monitoring period the U.S. Geological Survey (USGS), 
Natural Resource Conservation Service (NRCS) and Arkansas Natural Resources Commission 
(ANRC) monitored static groundwater levels throughout the Mississippi River Alluvial aquifer.  
During this time 52.9% of the 291 wells monitored showed declines in water level.  Over the 10-
year monitoring period 76.3% of the 456 wells monitored showed declines in static water 
levels.  All of the well measurements and respective changes are included in the attached 
alluvial aquifer table.  The drawdown of the alluvial aquifer from spring to fall (March-October) 
was calculated using ANRC’s monitoring wells.  It was an average change of -2.93 feet, which is 
historically the typical change observed during the irrigation season, of which approximately 
2.00 feet recharge during the fall-winter months leaving a long-term historical drawdown of 
approximately 1.00 foot per year.  Many counties in the delta that utilize alluvial aquifer water 
for irrigation of crops continue to withdraw an amount of water that is not sustainable.  These 
counties can be seen on figure 11.  Precipitation during the irrigation season was reported by 
the National Climatic Data Center as 31.02 inches which is typical, as the average over the last 
10 years is 37.06 inches which included two of the wettest periods in one hundred and thirteen 
years.   

Sparta Aquifer 

     Data was also collected by ANRC and USGS in the Sparta/Memphis aquifer during the 2011-
2012 monitoring period.  Of the 178 wells monitored, 102 (57.3%) showed declines during this 
time.  All the data collected on the Sparta/Memphis aquifer is also attached.  The ANRC 
monitoring network of wells was also calculated for the spring to fall (March-October) 
drawdown during the irrigation season.  The average change observed during this time was -
18.48 feet which is typical during the irrigation season.  The Sparta/Memphis aquifer has much 
more pronounced water level changes than the alluvial aquifer due mainly to the specific 
capacity and geologic features of the aquifer.   

     Continued monitoring of the Sparta Aquifer in the South Arkansas Study Area indicates that 
some groundwater levels in this area have stabilized or risen.  This study area is comprised of 
Ouachita, Calhoun, Bradley, Columbia and Union counties, and was the first area to be 
designated as a Critical Groundwater Area in 1996.   The entire study area has had an average 
change in groundwater levels of +8.29 feet over the last 10-year period, with Union county 
alone having a +26.47 change.  The diminishing declines in average change seem to indicate 
that the education, conservation, and development of excess surface water from the Ouachita 
River in Union county have made an impact of groundwater levels.
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Water Use 

     The USGS is in the process of compiling a report containing water use data for 2010.  The 
most recent data available is 2009 use and is attached as an appendix to this report.  In 2009 an 
estimated 6069.53 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. Arkansas County, Poinsett County and Cross County used the 
most alluvial water of all counties, with 337.76 Mgal/d, 486.4 Mgal/d, and 387.72 Mgal/d 
respectively. The reported total ground-water use from the alluvial aquifer during 2009 was 
5687.87 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 2009 was 
142.42 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 
42.77 Mgal/d, followed by Arkansas County with a rate of 37.92 Mgal/d.  (Holland, 2011) 

     The Sparta/Memphis aquifer had a reported average withdrawal of 142.42 Mgal/d during 
the 2009 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 37.92 Mgal/d.  Jefferson County is the 
largest user of Sparta/Memphis groundwater, with a withdrawal of 42.77 Mgal/d. The 2009 
reported ground-water use from the Sparta/Memphis aquifer was an estimated 32.8% for 
agricultural uses, 43.2% for public supply use, and 22.8% for industrial uses, which combine 
with other uses for an estimated total use of 142.42 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 55.42 
Mgal/day, or 38.9% of the 1997 rate that is an unmet demand. (Holland, 2003, 2007, 2011)  The 
percentage of 2009 alluvial aquifer water use that is sustainable, per county, is seen in figure 
11.
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