
 

  
 

10th Semi-Annual 
Report to EPA 

 
 

Sparta Aquifer 
Recovery Study 

 
 

Union County, Arkansas 
 
 

February 2007 – August 2007 
 
 
 
 

U.S. EPA Grant X-976090-01-0 
 
 
 

31767 
 
 
 
 

UNION COUNTY
WATER CONSERVATION BOARD



 

 
10th SEMI-ANNUAL REPORT  

 
SPARTA AQUIFER RECOVERY STUDY 

 
February 2007 – August 2007 

 
 
 

U.S. EPA Grant X-976090-01-0 
 
 
 
 
 

Prepared by: 
 

Burns & McDonnell, Inc. 
Engineers-Architects-Consultants 

Kansas City, Missouri 
 

On behalf of: 
 

Union County Water Conservation Board 
441 West Cedar 

El Dorado, Arkansas  71730



Union County Water Conservation Board   
10th Semi-Annual Report to EPA  September 2007 
 

 
Prepared by  Semi-Ann10 20070923.doc 
Burns & McDonnell   
 TC-1  

TABLE OF CONTENTS 
 
LIST OF TABLES .....................................................................................................................TC-2 
 
LIST OF FIGURES ....................................................................................................................TC-2 
 
1.0 INTRODUCTION.................................................................................................................. 1-1 
1.1 BACKGROUND.................................................................................................................... 1-1 
1.2 PURPOSE OF STUDY.......................................................................................................... 1-3 
1.3 SUMMARY OF STUDY ACTIVITIES................................................................................ 1-4 
1.3.1 Groundwater Level Monitoring ............................................................................................. 1-4 
1.3.2 Groundwater Quality Monitoring........................................................................................... 1-7 
1.3.3 Project Web Site..................................................................................................................... 1-7 
 
2.0 RECENT ACTIVITIES ......................................................................................................... 2-1 
2.1 GROUNDWATER LEVEL MONITORING ........................................................................ 2-1 
2.1.1 Real-Time Monitoring Sites................................................................................................... 2-1 
2.1.2 Automated Data Logger (ADL) Water Level Monitoring Sites ............................................ 2-3 
2.1.3 Other Monitoring Wells ......................................................................................................... 2-4 
2.2 GROUNDWATER QUALITY MONITORING ................................................................... 2-5 
2.3 PROJECT WEB SITE............................................................................................................ 2-7 
2.4 GROUNDWATER MODELING ........................................................................................ 2-10 
 
3.0 FUTURE ACTIVITIES ......................................................................................................... 3-1 
3.1 GROUNDWATER LEVEL MONITORING ........................................................................ 3-1 
3.2 GROUNDWATER QUALITY MONITORING ................................................................... 3-1 
3.3 PROJECT WEB SITE............................................................................................................ 3-1 
3.4 TREND ANALYSIS WITH GROUNDWATER MODELING............................................ 3-2 
 
4.0 PROJECT SCHEDULE ......................................................................................................... 4-1 
 
5.0 REFERENCES....................................................................................................................... 5-1 
 
Appendix A – Ouachita River Water Supply Project Description 
Appendix B – Well Summary 
Appendix C – USGS Laboratory Results  
Appendix D – Milestone List 
 
 
 
 
 
 



Union County Water Conservation Board   
10th Semi-Annual Report to EPA  September 2007 
 

 
Prepared by  Semi-Ann10 20070923.doc 
Burns & McDonnell   
 TC-2  

LIST OF TABLES 
 
 
1-1 Real-Time Well Information.................................................................................................. 1-5 
1-2 Automated Data Logger Well Info......................................................................................... 1-7 
2-1 Summary of Real-Time Well Data......................................................................................... 2-2 
 

LIST OF FIGURES 
 
1-1 Potentiometric Surface in Sparta Aquifer, Spring 2001......................................................... 1-2 
1-2 Groundwater Levels in Monsanto Observation Well, 1942-2007 ......................................... 1-2 
1-3 Real-Time Monitoring Well Sites .......................................................................................... 1-5 
1-4 Automated Data Logger Sites ................................................................................................ 1-6 
1-5 Water Quality Sampling Sites ................................................................................................ 1-8 
 
2-1 Groundwater Levels at Real-Time Sites ................................................................................ 2-2 
2-2 Groundwater Levels at ADL Sites ......................................................................................... 2-4 
2-3 Water Quality Results ............................................................................................................ 2-6 
 
 
 
 
 
 



Union County Water Conservation Board   
10th Semi-Annual Report to EPA  September 2007 
 
 

 
Prepared by  Semi-Ann10 20070923.doc 
Burns & McDonnell   
  
 1-1  

1.0 INTRODUCTION 
 
The Union County Water Conservation Board (Board) is conducting the Sparta Aquifer Recovery Study 

(Study) for the purpose of monitoring water levels and water quality in the aquifer as three area industries 

formerly using groundwater from the Sparta aquifer convert their raw water source to the Ouachita River.  

The study area includes all of Union County, Arkansas and parts of adjacent counties in Arkansas and 

Louisiana.  Funding for the study is provided by a $997,800 grant from the U.S. Environmental 

Protection Agency (EPA) with matching funds by the Board in the amount of $52,516.  Burns & 

McDonnell Engineering Co. (B&McD) is managing the Study for the Board, with partnership by the U.S. 

Geological Survey (USGS), the Arkansas Natural Resources Commission (ANRC), and the Union 

County Conservation District (UCCD). 

 

1.1 BACKGROUND 
The Sparta aquifer is an important source of groundwater for northern Louisiana and southeastern 

Arkansas.  The major pumping centers are located in Hodge and Monroe, Louisiana; and El Dorado and 

Magnolia, Arkansas.  The Sparta aquifer in Union County, Arkansas is a confined aquifer consisting of a 

sequence of unconsolidated sand units that are contained within the Sparta Sand formation (Hays, 2000). 

 

Previous studies (Hays, 2000) concluded that the rate of withdrawal in some areas exceeded the aquifer 

recharge rate causing rapid water level declines.  Consequently, large cones of depression developed in 

the Sparta aquifer under Jefferson County (north of the project study area) and the south-central region of 

Arkansas including Union County, and beneath the north-central portion of Louisiana in the vicinity of 

Monroe.  

 

Figure 1-1 illustrates groundwater potentiometric contours based on 2001 water level data.  An 

observation well hydrograph presented in Figure 1-2 shows the effect of groundwater pumping from the 

Sparta aquifer at high rates of withdrawal in excess of recharge over the past 60 years.  The hydrograph 

indicates that groundwater levels measured at Monsanto Industries in El Dorado declined nearly 255 feet 

between 1942 and 2001, representing an average decline of over 4 feet per year.  Most of this decline 

occurred over a relatively short period of time between 1942 and 1965.  Water levels in pumping centers 

in north central Louisiana have shown similar declines.  Recent data from the Monsanto well show that 

the aquifer levels in its vicinity have begun to recover, with groundwater rising to levels not observed 

since the late 1950s. 
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Source:  U.S. Geological Survey, Little Rock, AR 

Figure 1-1.  Potentiometric surface in Sparta aquifer, Spring 2001 
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U.S. GEOLOGICAL SURVEY WELL 
17S15W18DBB1-MONSANTO
STATION NUMBER  331438092411901

Figure 1-2.   Groundwater Levels in Monsanto Observation Well, 1942-2007



Union County Water Conservation Board   
10th Semi-Annual Report to EPA  September 2007 
 
 

 
Prepared by  Semi-Ann10 20070923.doc 
Burns & McDonnell   
  
 1-3  

Additionally, in some areas the overdraft is causing upwelling (upward movement of water from 

underlying aquifers) and lateral migration of high-salinity water.  Specific conductance (a physical 

parameter directly related to the amount of dissolved minerals in solution) is fairly low in Jefferson 

County, but increases to the northeast and gradually to the south toward the Louisiana state line, with 

higher specific conductance values potentially corresponding to the cones of depression in Union and 

Columbia Counties.  Specific conductance values greater than 2000 microSiemens per centimeter 

(μS/cm) for groundwater from the Sparta aquifer have been documented in Union County (Joseph, 2000), 

compared to a range of about 200 to 1200 μS/cm in wells currently being studied. 

 

In 1996, the Arkansas Natural Resources Commission (then the Arkansas Soil and Water Conservation 

Commission) designated the area including the counties of Bradley, Calhoun, Columbia, Ouachita, and 

Union as the State’s first Critical Groundwater Area.  In 1999, the Union County Water Conservation 

Board was formed to manage water use from the Sparta aquifer within Union County.  One of its first 

tasks was to develop a Water System Master Plan to explore alternatives to conserve the Sparta aquifer.  

The Board developed the Ouachita River Water Supply Project (Project), a conservation project that 

would provide water from the Ouachita River as an alternative to groundwater for selected industrial 

users, reducing withdrawals from the Sparta aquifer by an average of nearly 9 million gallons per day.  

Appendix A contains a description of the Project. 

 

Phases 1 and 2 of the Project are complete.  Phase 1 consists of a 65-million gallon per day (MGD) intake 

on the Ouachita River, a water treatment facility, and pipeline to the Union Power Station.  Phase 2 

consists of a pump station, a 3-million gallon storage tank, and additional pipeline with service 

connections to three area industries.  As of October 2005, the participating industries – Lion Oil, 

Chemtura (formerly Great Lakes Chemical), and El Dorado Chemical – are all now utilizing water from 

the Ouachita River. 

 

Total groundwater use by Union County in 2003, before the project was implemented, was 7.9 billion 

gallons.  County-wide groundwater use has decreased annually as a result of conservation and the 2006 

total for registered users, was 5.4 billion gallons, a reduction of nearly 32% since 2003.    

 

1.2 PURPOSE OF STUDY 
Timely monitoring of water levels and water quality in the aquifer is critical to evaluating the success of 

this conservation project and determining the need for additional measures to restore and protect the 
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Sparta aquifer.  This Study provides the Board with data to evaluate the success of Phases 1 and 2 of the 

Project, and to determine if Phase 3, consisting of additional industries being connected to the pipeline to 

reduce groundwater pumping, is required. 

 

To accomplish these goals, water level and water quality monitoring networks were established in 

southern Arkansas and northern Louisiana.  These networks are described below, and summarized in 

Appendix B, which contains a comprehensive map of the facilities in each network. 
 

1.3 SUMMARY OF STUDY ACTIVITIES 
Major Study activities that have occurred since August 2006 include automated and manual water level 

monitoring, water quality sampling, and web site maintenance. 

 

1.3.1 Groundwater Level Monitoring 
Three water level monitoring networks are utilized:  a real-time network maintained by the USGS; an 

automated data logger (ADL) network maintained by UCCD, and a manual measurement network also 

maintained by UCCD.  Appendix B includes a map showing the location of the real-time and ADL 

monitoring wells.  Also shown in Appendix B are the locations of the water quality monitoring wells.  

Water level measurements and water quality data acquisition, review, and analysis continued during this 

reporting period.  All water level data can be accessed via the Study web site.   

 

1.3.1.1 Real-Time Monitoring Wells 
Groundwater levels continue to be measured and recorded hourly in the eight real-time water level 

monitoring wells, shown in Figure 1-3.  These wells are used to monitor water levels closest to the center 

of the cone of depression in the Sparta aquifer in Union County.  A central computer at the USGS 

communicates with each data logger via cellular telephone modem and automatically retrieves data from 

the entire real-time network four times daily.  This data is available on the Internet at USGS’ National 

Water Information System (NWIS) web site (http://waterdata.usgs.gov/ar/nwis/ current/?type=gw) or via links 

on the Study web site (www.ucwcb.org).  Section 1.3.3 contains instructions for accessing USGS water 

level data for the Study.  Hydrographs that show water levels in the real-time monitoring wells are 

presented in Section 2.0. 
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The wells are all completed in the El Dorado Sand, the main water bearing unit of the Sparta aquifer. 

Table 1-1 provides additional information about the real-time water level monitoring wells.  

 

 

 

Table 1-1 
Real-Time Well Information 

Well Location USGS Well ID Total Depth Sparta Unit 
Airport 17S17W25DBA2 648 El Dorado Sand 
Magnolia 17S21W11DCC2 428 El Dorado Sand 
Monsanto Chemical 17S15W18DBB1-MONSANTO 540 El Dorado Sand 
Smackover, AR 16S16W02ABC1 552 El Dorado Sand 
Union School1 17S14W22BAB1 607 El Dorado Sand 
Welcome Center1 18S15W03DAB1 807 El Dorado Sand 
Junction City, LA CL-149 736 El Dorado Sand 
Spencer, LA UN-26 745 El Dorado Sand 
1  New monitoring well drilled specifically for this network. 

Figure 1-3.  Real-Time Monitoring Well Sites 

Legend 
 

Real-Time Monitoring Well
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1.3.1.2 Automated Data Logger (ADL) Monitoring Wells 
The automated data logger (ADL) network consists of eight wells at locations shown in Figure 1-4.  Six 

of the wells were selected from the large group of wells evaluated and subsequently eliminated by USGS 

as potential real-time monitoring sites.  The other two ADL wells (at Hilo and at Strong) were drilled 

specifically for inclusion in the network.  Currently, the wells at Strong and Emerson are out of service 

and preparations are being made to replace them during the next reporting period. 

 

Water levels continue to be measured and recorded once daily in these wells, and the data loggers are 

downloaded monthly by UCCD staff.  These wells form a supplemental water level monitoring network 

that as a group surround the real-time wells.  Hydrographs that show water levels in the ADL wells are 

presented in Section 2.0. 

 

With the exception of the Emerson well, which is no longer in service, the ADL monitoring wells are all 

completed in the El Dorado Sand.  Table 1-2 provides additional information about the ADL wells.  

Figure 1-4.  Automated Data Logger Sites 

Legend 
 

Automated Data Logger Monitoring Well 
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1.3.1.3 Manual Measurement Monitoring Wells 
Also included in the Study are water-level data from over 250 wells dispersed throughout the five-county 

Critical Groundwater Area of southern Arkansas that are part of the Sparta Aquifer Validation Project 

being conducted by the UCCD.  The locations of these wells can be found on the Study web site 

(www.ucwcb.org).  These wells continue to be measured manually three to four times per year.  All data 

is uploaded to the Study web site after it is collected and processed. 

 

1.3.2 Groundwater Quality Monitoring 
A network of 12 water quality monitoring wells has been established.  These wells, located as shown in 

Figure 1-5, are active production wells belonging to local industries and municipalities.  Samples are 

collected twice annually by USGS from each of the 12 water quality monitoring wells.  To date, nine 

sampling rounds have been conducted.  Part 2.1 of this report discusses water quality monitoring 

activities and results since the start of the project. 

 

1.3.3 Project Web Site 
A project web site has been active since May 2003.  The site contains program information describing the 

Study, and provides direct access to water level and water use data from wells in the project area.  

Ongoing work to maintain and improve the web site is described in Part 2.3.  Additionally, there are links 

on the web site to project partners, as well as to a project description and these semi-annual reports to 

EPA.  The Institute for Economic Advancement (IEA) at the University of Arkansas-Little Rock hosts 

Table 1-2 
Automated Data Logger Well Information 

Well Location USGS Well ID Total Depth Sparta Unit 
Hilo, AR NA1 800 El Dorado Sand 
Camden, AR 14S17W05CAD1 223 El Dorado Sand 
Stephens, AR 15S19W21CDD2 300 El Dorado Sand 
Emerson, AR2 19S20WDAD1 451 NA3 
Strong, AR2 NA1 736 El Dorado Sand 
Homer, LA CL-58 482 El Dorado Sand 
Bastrop, LA MO-5 860 El Dorado Sand 
Truxno, LA UN-84 696 El Dorado Sand 

1  Awaiting assignment of  USGS Well ID.  Monitoring well is owned by the Board.  
2  Emerson and Strong wells are out of service and to be replaced during next reporting period. 
3  The Emerson well was recently determined not to be completed in the Sparta.  
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and maintains the web site for the Board.  Data updates are sent periodically (usually monthly) from 

UCCD to IEA to be uploaded.   

 

Procedures to access data on the website are described below. 

 

Real-Time Well Data 

To see the locations of USGS real-time wells and to access groundwater levels measured in those wells as 

part of the Study, use the following procedure: 

 

• Navigate to the website at www.ucwcb.org.   

• Click on the Interactive Map link on the left side of the page. 

• When the map window appears, zoom in on the area of interest. 

• On the Legend, make the “USGS Real-Time Wells” layer visible and active by checking the 

appropriate boxes.  (NOTE:  Only one layer can be active, but several layers can be visible at a 

given time.) 

Figure 1-5.  Water Quality Sampling Sites 

Legend 
 

Water Quality Monitoring Well
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• Click on “Refresh Map”.  The real-time well icons will appear on the map. 

• Click on the  symbol on the left side of the page. 

• Select the icon on the map for the USGS real-time well that is to be reviewed. 

 

This procedure will take the user directly to the USGS web page for the selected well.  Please also note 

that a table listing these wells with links directly to their data can be accessed from USGS’ NWIS website 

at http://waterdata.usgs.gov/ar/nwis/ current/?type=gw. 

 

ADL and Manual Monitoring Data 

To see the locations of the ADL and manually measured monitoring wells and to access groundwater 

levels measured in those wells as part of the Study, use the following procedure: 

 

• Navigate to the website at www.ucwcb.org.   

• Click on the Interactive Map link on the left side of the page. 

• When the map window appears, zoom in on the area of interest. 

• On the Legend, make the “Automated Data Logger Wells” or the “UCCD Monitoring Wells” 

layers visible and active by checking the appropriate boxes.  (NOTE:  Only one layer can be 

active, but several layers can be visible at a given time.) 

• Click on “Refresh Map”.  The appropriate well icons will appear on the map. 

• Click on the  symbol on the left side of the page. 

• Select the icon on the map for the ADL or manually measured well that is to be reviewed. 

 

This procedure will open a new window displaying a graph and table of measured water levels for the 

selected wells. 

 

* * * * * 



Union County Water Conservation Board   
10th Semi-Annual Report to EPA            September 2007 
 
 

 
Prepared by  Semi-Ann10 20070923.doc 
Burns & McDonnell   
  
 2-1  

2.0 RECENT ACTIVITIES 
 

2.1 GROUNDWATER LEVEL MONITORING 
This section describes recent water level monitoring efforts for the Study.  Eight real-time sites have been 

active since late summer of 2003.  Additionally, ADLs were installed by UCCD in six existing wells and 

two monitoring wells constructed for the project.  The ADL wells were activated over a period of several 

months from March to December 2004.  Most of these have been continuously collecting groundwater 

levels since activation.  However, the Emerson well developed a leak in the casing resulting in a damaged 

data logger.  Further evaluation of the well determined that it is not completed in the Sparta aquifer.  The 

well will be replaced during the next reporting period.  The ADL well at Strong (the Charles L. Lovett 

Study Well) also apparently has a leaky casing as water levels in the well have risen continuously since 

the well was installed.  This well will also be replaced during the next reporting period.  

 

Routine, manual water level measurements by UCCD for the Sparta Aquifer Validation Project continue 

as well.  

 

2.1.1 Real-Time Monitoring Sites 
The real-time monitoring sites maintained by USGS are equipped with real-time water-level monitoring 

equipment allowing water level data to be recorded hourly and updated four times daily.  Figure 2-1 

shows average daily water levels since installation of the data loggers.   

 

The graphs indicate a decidedly upward trend in water levels at most of the sites.  The monitoring sites 

closest to the industries that have converted their raw water source from groundwater to surface water 

exhibit the most pronounced effects, experiencing significant recoveries beginning in late November 

2004.   

 

Table 2-1 summarizes water level changes over the reporting period and other selected periods throughout 

the Study.  Over the past 6 months ending July 31, 2007 water levels in most wells show a net rise, 

ranging from 0.09 feet at Spencer to 5.19 feet at the Union School.  Over the past 12 months ending July 

31, 2007 water levels in all wells rose, ranging from 1.61 feet at Spencer to 16.86 feet at Monsanto.  Since 

monitoring began for this Study, water levels show a net rise in all wells, ranging from 1.55 feet at 

Spencer to 46.56 feet at Monsanto.  It should be noted that these results are not official as the past 6-8 

months of water level data in the real-time wells has been classified as “provisional” by USGS and is  
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 Table 2-1 

Summary of Real-Time Water Levels 
Water Level Change (ft) 

Well ID Since Start of Study Last 2 Years Last 1 Year Past 6 Months 
Airport 27.59 17.48 11.23 2.53 
Junction City 11.43 8.44 6.51 3.15 
Magnolia 5.58 3.28 2.54 1.59 
Monsanto 46.56 32.68 16.86 1.58 
Smackover 10.71 7.55 7.58 1.78 
Spencer 1.55 2.21 1.61 0.09 
Union School 23.24 18.92 14.06 5.19 
Welcome Center 34.52 28.12 16.84 4.91 
 

Figure 2-1.  Groundwater Levels at Real-Time Sites 
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 Image 2. 

Image 3. 
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Image 4. 
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* * * * *

Image 6. 
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3.0 FUTURE ACTIVITES 
 

With the extension of the grant period until December 1, 2007 groundwater level monitoring and web site 

maintenance will be continued.  No further groundwater quality sampling is planned.  Appendix D 

contains a list of milestones and completion dates for the project. 

 
3.1 GROUNDWATER LEVEL MONITORING 
For purposes of the Sparta Aquifer Recovery Study, groundwater levels will continue to be collected by 

automated processes and manually through the end of November 2007.  

 

Water-level measurements in the real-time wells will continue to be made hourly and automatically 

uploaded to the USGS web site every six hours.  The data is placed in the USGS National Water 

Information System (NWIS) computer database and made available through the USGS Division of Water 

Resources, Ground-Water Data for Arkansas web site (http://waterdata.usgs.gov/ar/nwis/current/?type=gw), as 

well as via a link from unique well icons on the Study web site (www.ucwcb.org).  

 

Water-level measurements in the six functioning ADL wells will continue to be made daily, and 

downloaded approximately every month by UCCD.  The data will be processed and uploaded to the 

Study web site as it is collected, where it will continue to be available via the web site's interactive map.  

Two of the ADL wells (at Strong and at Emerson) will be replaced during the next reporting period. 

 

Manual water level measurements will continue to be collected by UCCD.   This data will be entered by 

UCCD after each round of measurements, transmitted to UALR-IEA and uploaded to the web site. 

 

3.2 GROUNDWATER QUALITY MONITORING 
No further groundwater quality monitoring is planned at this time. 

 

3.3 PROJECT WEB SITE 
Evaluation and enhancement of the web site through continued review and public input will continue 

throughout the study period.  Data will continue to be uploaded as it is processed.   
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3.4 TREND ANALYSIS WITH GROUNDWATER MODELING 
In the mid-1980's, the USGS developed and calibrated a groundwater flow model for the Sparta aquifer 

using MODFLOW, a modular, finite-difference digital model code developed by the USGS (McDonald 

and Harbaugh, 1988).  The model was re-verified (Hays et al., 1998), and in 2001, was refined by the 

Union County Water Conservation Board to obtain greater resolution of individual well impacts in Union 

County for planning Phase 2 of the Ouachita River Water Supply project.   

 

The USGS model was modified and recalibrated (McKee and Clark, 2003) for the purpose of evaluating 

potential pumping scenarios and optimizing withdrawal rates to determine sustainable yield for the Sparta 

aquifer.  Modifications to the previous model included re-discretizing the model grid, extending the 

model area northward, revising the surfaces representing the top and bottom of the Sparta Sand, and 

changing to the most recent version of the model code, MODFLOW-2000. 

 

For the Sparta Aquifer Recovery Study, the 2003 USGS model has been adapted and periodically updated 

with recent pumping data to permit the Board to continue to refine projections due to the impacts of three 

large industrial water users in Union County converting to a surface water source from Sparta aquifer 

groundwater. 

 

The final model update will occur prior to issuance of the Final Report for the Sparta Aquifer Recovery 

Study, due on December 1, 2007.  The model update will be documented in that report. 

 

* * * * * 
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4.0 PROJECT SCHEDULE 
 

The 5-year Study commenced on August 7, 2002 with award of the grant by EPA.  All real-time and 

seven of the eight ADL monitoring points were in operation prior to the conversion to surface water use 

by the three industries. 

 

Milestones completed to date include:  

 

• Submittal (and subsequent revisions) of QMP and QAPP. 

• Web site development, host selection, and web site launch. 

• Installation of two real-time water level monitoring wells (Welcome Center and Union School) and 

two monitoring wells for automated water level monitoring (Strong and Hilo). 

• Installation of real-time water-level monitoring equipment at eight locations, including the two new 

monitoring wells. 

• Installation of automated data loggers at eight locations. 

• Nine rounds of semi-annual groundwater sampling. 

• Groundwater modeling. 

 

Milestones to be completed during the next reporting period include: 

 

• Groundwater modeling. 

• Final report (by December 1, 2007). 

 

Appendix D contains a milestone list that shows the starting and completion/anticipated completion date 

for each task.  Changes to the milestone list since the start of the project include: 

 

• The decision to retain the Institute for Economic Advancement (IEA) to host and maintain the 

Study web site (www.ucwcb.org) permitted the elimination of Milestone 3.2 (purchase of web-site 

hosting equipment). 

 

• The Work Plan calls for progress reports to be submitted at the end of January and July of each 

year; however, because water quality sampling is schedule for January and July of each year the 
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reports have typically been submitted by the end of February and August of each year to allow 

timely processing and reporting of the water quality data. 

 

• EPA recently approved extension of the grant period to December 1, 2007.  A final report will be 

submitted by December 1, 2007. 

 

* * * * * 
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Project to Restore Sparta Aquifer 
Union County Water Conservation Board – El Dorado, Arkansas 

Relevant Tasks 

• Hydrogeologic Modeling 
• Evaluate Alternative Supplies 

– Aquifer Storage and Recovery 
– Dam and Reservoir 
– Wastewater Reuse 
– River Supply 

• 65-MGD River Intake 
• Industrial Pretreatment Facility 
• Ground Storage and Booster Pump 
• 23 Miles of 16” to 48” Pipeline 
• 32.5-MGD Pretreatment Solids 

Settling 
• Storage Reservoir & Pump Station 
• Property Ownership Easement 

Procurement 
• Regulatory Agencies Coordination 
• Rate Analysis 
• Financial Planning 

Completion Date 

2004  

Construction Cost 

$52,300,000 (Estimated) 

Client Reference 
Mr. Robert Reynolds, President 
Union County Water Conservation 

Board 
214 N. Washington St. Suite 220 
El Dorado, Arkansas  71730  
(870) 863-7234 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
South Central Arkansas obtains its raw water supply from the Sparta Aquifer.  
Over the past 50 years the Sparta has been declining with the cone of depression 
centered under El Dorado, Union County Arkansas. In April 1999, the Arkansas 
legislature passed Act No. 1050 authorizing the creation of groundwater conservation 
boards in counties designated as "critical groundwater areas". The first county to 
form such a board was Union County in south central Arkansas, bordering Louisiana.  
A U.S. Geological Survey (USGS) monitoring well near the center of the county 
recorded a static water level in 1942 of 60 feet above sea level.  By 1999, the static 
level in the same well had dropped to 180 feet below sea level.  This represents an 
average depletion of 4.2 feet per year over the 57 years of records. 
 

The Board retained the services of engineering consultants Burns and McDonnell 
to develop a master plan to supply raw water from the Ouachita River to area 
industries and thereby eliminate the need for industries to use groundwater.  The 
Ouachita River supports barge traffic and is a controlled release waterway by 
means of a Corps of Engineers Lock and Dam upstream of El Dorado, Arkansas.  
This surface water supply carries high solids concentrations during the spring 
rainy season.  The master plan recommended that a settling facility be 
constructed to allow industries to utilize this raw water source and to lessen the 
cost for future potable water treatment.  Preliminary design of a 65-MGD River 
Intake and pump station, settling facilities and 5 miles of 48-inch pipeline was 
completed in several contracts and constructed by others through the design-
build method in Phase I. 
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Hydrogeologic modeling performed by the USGS of the Sparta aquifer covering southern Arkansas and northern 
Louisiana predicted that the groundwater usage must be reduced from a maximum of 25 million gallons per day 
(MGD) to an average of approximately 7 MGD to restore the aquifer to its original levels over in 30 years. 
 
The Board refined the USGS model of the Sparta aquifer to represent the information collected in Union County, 
which covers over 1000 square miles.  Nearly all water use in Union County comes from the Sparta aquifer.  
There are seven cities, 22 rural water associations and eleven major industries using Sparta water.  Many wells 
were metered as a part of this project, as Arkansas legislation allowed the County to charge $ 0.24 per 1000 
gallons for all water pumped from the Sparta.  This revenue source allowed the Board to develop a master plan to 
“Save the Sparta.” 
 
In addition, a new merchant power plant was planned for the County that will have an average daily demand of 
around 20 MGD, supplied by the Ouachita River.  Well location data and pumping information were used to 
model the aquifer for several alternatives.  Alternatives considered for supplemental supply included the 
Ouachita River; aquifer storage and recovery; (five) dams and surface water reservoirs; and wastewater reuse.   
 
The selected alternative was to provide non-potable water to the new power plant and to major industries in 
Union County by constructing a 65-
MGD intake on the Ouachita River.  
Water treatment is limited to coagulation 
and sedimentation.  The settled water is 
pumped to the power plant, then on to a 
storage tank and pump station near El 
Dorado, where it will be boosted to 
serve the largest industries.   

Conventional design, bid, and 
construction methods are being used on 
the 3-million gallon tank, pumping 
station and 14-mile pipeline for Phase II. 
A rate study established the 
recommended base rate of cost for the 
raw water supply to the industries.  
Phase II design is nearing completion 
and construction is anticipated to begin 
in late summer 2002. 

The 14-mile transmission system needed 
to support the delivery of non-potable 
water for these industrial users consists of pipeline ranging in size from 12 inches to 48 inches.  Design and 
permit considerations included state roadway crossings, railroad crossings, lake crossings and wetland 
construction issues.  The pipeline alignment was selected with 
consideration being given to existing development and the 
ability to construct the pipeline.  Most of the pipeline alignment 
is parallel to overhead power transmission systems.  Temporary 
construction area was provided on the power line right-of-way 
with specific safety requirements stipulated by the power utility.  
Permanent easements for pipeline and temporary construction 
easements are less costly when obtained adjacent to existing 
easements.   

Construction in wetland areas is closely monitored and 
provisions must be provided to assure that the insitu material is 
segregated and replaced within the same strata.  The natural 
flow of water in the wetland must be maintained across the 
work area.  Temporary fill material is allowed, however it must 
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be removed within 90 days following installation of the pipeline.  This prevents permanent damage to the 
wetland and assures that minimal disturbance has occurred. 

Groundwater levels will be monitored for several years to determine the rate of recovery of the aquifer from 
Phases I and II of the project.  If the rate of recovery is not acceptable, then a second tier of industrial users will 
be taken off groundwater and added to the non-potable surface supply as Phase III of the project.  Phase IV, if 
needed, will be to provide a membrane water treatment plant near the storage tank to provide potable water to a 
portion of the County. 
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Sparta Aquifer Recovery Study Wells 

 
Well Summary 

 
 
Water Quality  
Monitoring Wells  

Real-Time Water Level 
Monitoring Wells  

Automated Data Logger 
Water Level  
Monitoring Wells  

D'Arbonne (LA) Well 5 El Dorado – Monsanto Camden 
El Dorado Well #17 El Dorado - Welcome Center Emerson 
Emerson Water 2 El Dorado - Airport Homer (LA) 
Farmerville (LA) Well 3 Junction City Stephens 
Harrell Well 1 Magnolia Strong 
Huttig Well 2 Smackover Truxno (LA) 
Junction City Well 2 Spencer (LA) Bastrop (LA) 
Lawson-Urbana W2 Union Hilo 
Magnolia Well 8   
Marysville Well 1   
Shumaker Well 4   
Smackover Well 7   

NOTE:  The EWU (El Dorado Water Utilities) Monitoring Well is equipped with a data logger maintained by USGS and 
downloaded quarterly.  The well is being considered for inclusion in the Study’s monitoring network. 
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USGS Laboratory Results 
July 2007



 

 

Water Quality data for Sparta Recovery wells July, 2007

Agency Altitude Specific Temperature Dissolved
Sample Lab ID Collection Sample Samle Well  Land Conductance Degrees Chloride

Site ID Station Name Number Medium Code Code Date Time Depth Surface (microsiemens) Celsius Mg/L Comments

325004092260801 Un- 202 00702388 6 1028 USGS-WRD 7/25/2007 1115 800 201 785 27.1 96.7 Normal sample
325103092434901 Cl- 150 00702390 6 1028 USGS-WRD 7/24/2007 1450 750 200 525 26.6 45.2 Normal sample
330107092432301 19S16W35DDC1 00702391 6 1028 USGS-WRD 7/24/2007 1315 601 175 574 24 96.5 Normal sample
330219092111201 19S11W25AAA1 00702389 6 1028 USGS-WRD 7/25/2007 1005 529 135 1120 23.4 216 Normal sample
330555093112801 19S20W09CBD1 00702397 6 1028 USGS-WRD 7/23/2007 1440 623 332 229 23.6 3.08 Normal sample
331203092290801 17S13W31BAD1 00702392 6 1028 USGS-WRD 7/24/2007 1225 771 222 736 26.7 94.2 Normal sample
331351092572701 17S17W30DCD1 00702398 6 1028 USGS-WRD 7/23/2007 1530 690 280 318 20.6 9.39 Normal sample
331358092424301 17S16W24BDB1 00702399 6 1028 USGS-WRD 7/24/2007 0720 615 205 427 21.8 22.6 Normal sample
331358092424301 17S16W24BDB1 00700097 S 1028 USGS-WRD 7/24/2007 0725 615 205 427 21.8 Duplicate
331519093115901 17S20W17CDA1 00702396 6 1028 USGS-WRD 7/23/2007 1410 495 325.1 383 23.7 8.18 Normal sample
332113092421001 16S16W01DDD1 00702393 6 1028 USGS-WRD 7/24/2007 1010 470 112 454 21.5 20.7 Normal sample
333040092240301 14S13W12CCB1 00702394 6 1028 USGS-WRD 7/23/2007 1030 613 205 431 24.3 14.6 Normal sample
333040092240301 14S13W12CCB1 00700098 Q 1028 USGS-WRD 7/23/2007 1025 613 205 < 0.12 Trip  Blank
333944092430401 12S16W26AAD1 00702395 6 1028 USGS-WRD 7/23/2007 1145 221 135 250 22.7 6.83 Normal sample
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Milestone List 

 
Task 

Number 
Subtask 
Number Description Start Date 

Completion 
Date 

1 1.1 Installation of two new monitoring wells  08/05/2003 08/12/2003 
 1.2 Installation of real-time monitoring 

equipment in new and existing 
monitoring wells 

07/15/2003 08/15/2003 

 1.3 Installation of automated data loggers in 
existing monitoring wells 03/10/2004 12/16/2004 

2 2.1 Groundwater sampling, semi-annual 01/31/2003  07/31/20071 
3 3.1 Web site development 11/01/2002 04/30/2003 
 3.2 Web site hosting equipment purchase 03/01/2003 Milestone 

eliminated2 
4 4.1 Submittal of Quality Management Plan3 06/19/2002 07/19/2004 
 4.2 Submittal of Quality Assurance Project 

Plan3 10/01/2002 12/13/2004 

 4.3 Progress reports to EPA, semi-annual 01/31/2003  09/24/20071 
 4.4 Final report  12/01/20071  12/01/20071 

1 Revised completion date based on grant time extension. 
2 Contract to UALR-IEA for web site hosting eliminated need for equipment purchase 
3 Includes revisions (start date represents first submittal, completion date latest revision) 


