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CONVERSION FACTORS

For use of readers who prefer to use metric (International System) units, rather than the 
inch-pound units used in this report, the following conversion factors may be used:

Multiply inch-pound unit 

acre

acre-foot (acre-ft) 

foot (ft) 

inch (in.)

million gallons per day 
(Mgal/d)

fix

4,047

1,233

0.3048

25.4

3,785

To obtain metric unit 

square meter (m )

cubic meter (m ) 

meter (m)

millimeter (mm)

3 
cubic meter per day (m /d)



SUMMARY AND ANALYSIS OF WATER-USE DATA COLLECTION

IN EASTERN ARKANSAS

By Nancy T. Baker

ABSTRACT

The collection of water-use data has been an integral part of water resources 
investigations in eastern Arkansas for many years. Although water-use data reports are 
published periodically, there has been little documentation of how water-use data were 
collected in the past, how data currently are collected, the types of data collected, or the 
quality of the data collected. This report provides such documentation and evaluates the 
reliability of current water-use data for making management decisions.

From 1960 to 1985, aggregated estimates of water use were collected and compiled by the 
U.S. Geological Survey. Because the aggregated estimates were not sufficiently detailed to be 
useful in many hydrologic investigations, State legislators enacted legislation requiring the 
reporting of ground- and surface-water withdrawals. Since 1985, this site-specific water-use 
datahasbeen collected by the Arkansas Soil and Water Conservation Commission and compiled and 
stored in a computerized data base managed by the U.S. Geological Survey as part of a 
cooperative water-use program between these agencies.

Site-specific water-use data reported to the Arkansas Soil and Water Conservation 
Commission were compared with U.S. Geological Survey aggregated estimates to evaluate the 
completeness and plausibility of the reported site-specific data. Although total water-use 
amounts reported to the Arkansas Soil and Water Conservation Commission and U.S. Geological 
Survey aggregated estimates for irrigation for 1988 are in good agreement, significant 
differences occur for some counties. Crittenden, Drew, Greene, and Independence Counties 
reported water-use amounts more than 50 percent less than the aggregated estimates; indicating 
probable incomplete reporting in those counties. Several counties reported water-use amounts 
greater than the aggregated estimates. Most of the variation between water-use amounts reported 
to the Arkansas Soil and Water Conservation Commission and U.S. Geological Survey aggregated 
estimates is due to differences in reported and Arkansas Agricultural Statistics Service 
estimated crop acreages.

High quality site-specific data provide an accurate and representative estimate of water 
use. Site-specific data are needed to understand current water demands and evaluate trends in 
water use, to establish a dynamic "baseline" for allocation purposes, and to improve aggregated 
water-use estimates over current estimates based on statistical sampling or regional 
calculations.



INTRODUCTION

Water supply is an important constraint in local and regional planning in Arkansas. 
Planners not only need to know the total amount of water available at a site, but also the 
seasonal timing of water availability. In the past, managers often have relied on statistical 
sampling and gross regional estimations of water use to make management decisions. Site- 
specific water-use data can help planners and managers of the State's resources to define the 
rate of depletion (or recharge) of existing water supplies, to anticipate and avoid potential 
problems concerning future water needs, and to make sound water resources management deci­ 
sions. Site-specific data can provide an accurate and representative estimate of water use so 
that resulting management decisions are more equitable. The Arkansas Soil and Water 
Conservation Commission (ASWCC) works cooperatively with the U.S. Geological Survey to collect, 
compile, store, and manage water-use data for the State.

Purpose and Scope

This report summarizes past and present water-use data collection procedures in eastern 
Arkansas in terms of aggregated and site-specific data, and provides a comparison between the 
two types of data. Water-use data have been important elements in many water resources 
management decisions made in Arkansas. Upon assessment of several critical water issues, State 
legislators as well as State and Federal agencies have recognized the need for accurate water- 
use data. Although water-use data reports are published periodically in Arkansas, there has 
been little documentation of how water-use data were collected in the past, how data currently 
are collected, the types (aggregated or site-specific) of data collected, or the quality of the 
data collected. Such documentation is essential for evaluating the reliability of current 
water-use data for making management decisions.

This report is intended to familiarize the reader with past (1960-85) and present 
procedures in water-use data collection, the type and quality of data collected, and to 
emphasize the benefits of high quality water-use data in Arkansas. The comparison of 
aggregated with site-specific data is provided to aid in evaluating the completeness and 
plausibility of the reported site-specific data. The comparison is not intended to be an 
evaluation of the accuracy of either the aggregated or site-specific data. Because aggregated 
data have been collected since 1960 and the process of collecting these data has been refined, 
the aggregated data represent an accurate enough measure of water withdrawals to be used as a 
guideline for evaluating the completeness of the site-specific data.

The study area includes 26 counties in eastern Arkansas (fig. 1). Because water resources 
in this important agricultural area are critical for the economic prosperity of eastern 
Arkansas, the area has been the focus of numerous hydrologic investigations. Water-use data 
are essential for many of these investigations.

Description of Study Area

The entire study area lies within the Mississippi Alluvial Plain, and is rich in soil and 
water resources. The economy of the area is based almost exclusively on agriculture. Rice, 
soybeans, cotton, and sorghum are the predominate crops. Arkansas produced 40.6 percent of the 
rice produced in the United States in 1988 and had more acreage devoted to the production of
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Figure 1. Location of study area.



rice (1.21 million acres) than any other State (Arkansas Agricultural Statistics Service, 1989, 
p. 3). Of the 1.21 million acres devoted to rice production in Arkansas, 97 percent was in the 
26 counties in eastern Arkansas that constitute the study area. Other agricultural acreages in 
this area include 3 million acres of soybeans, 0.7 million acres of cotton, and 0.3 million 
acres of sorghum (Arkansas Agricultural Statistics Service, 1989, pp. 23-27). The agricultural 
economy of the area depends heavily on water for irrigation. In 1985, about 80 percent of the 
4,760 Mgal/d (million gallons per day) of water withdrawn in Arkansas was used for irrigation 
(excluding that withdrawn for hydroelectric and thermoelectric power) (Holland, 1987).

Fortunately, water normally is plentiful in eastern Arkansas. Average annual 
precipitation (1951-80) ranges from about 47 inches near Clay County to about 54 inches in 
Ashley County (Freiwald, 1985). Average annual runoff (1951-80) ranges from about 16 inches in 
the northern and southern counties to 22 inches in the central counties (Freiwald, 1985). 
Surface-water sources include the Lower Mississippi-St. Francis River system draining the area 
to the north, and the Boeuf-Tensas River system draining the area to the south (fig. 2). The 
most productive ground-water source, is the shallow alluvial aquifer underlying the entire area 
(fig. 2). More than 90 percent of ground water withdrawn for irrigation is from the alluvial 
aquifer (Holland, 1987, p. 24). The Sparta and Wilcox aquifers are also important ground-water 
sources, especially for public, industrial, and commercial supplies (fig. 2).

HISTORICAL DATA-COLLECTION PROCEDURES

Aggregated water-use data for Arkansas have been collected and compiled every 5 years 
since 1960 (Stephens and Halberg, 1961; Halberg and Stephens, 1966; Halberg, 1972; Halberg, 
1977; Holland and Ludwig, 1981; and Holland, 1987). Little changed in the way data were 
collected from 1960 to 1985. Although water-use estimates were derived from the highest 
quality data obtainable with existing resources (people, time, money, and equipment), the data 
collected often were not sufficient for defining and solving the State's water-use problems. 
Site-specific data were collected for surface-water irrigation beginning in 1969, and a site- 
specific inventory of public water supplies was completed in 1985. Site-specific water-use 
data were not routinely collected in Arkansas until 1985 when the State passed legislation 
requiring the reporting of ground-water withdrawals to the ASWCC.

Aggregated Data

Aggregated water-use data as used in this report refer to data for a group of sites or 
category of uses. Water-use data can be aggregated by county, hydrologic unit, water-use 
category, or any other useful grouping. Aggregated data can be composed of site-specific data 
that have been grouped and summed, or can be indirectly derived from estimations or 
calculations based on general information (population, total crop acreages, and water- 
application rates). Estimations and calculations based on general information often are used 
when existing resources are limited, as was the case in past data collection efforts in 
Arkansas, or when a high degree of accuracy is not critical.

From 1960 to 1985 water-use information for Arkansas was collected by the U.S. Geological 
Survey (USGS) in cooperation with the ASWCC and the Arkansas Geological Commission (AGC). 
Water-use data were collected for eight categories of use: public supply, domestic, 
commercial, industrial, mining, agriculture, irrigation, and thermoelectric energy. Public- 
supply information was obtained from the Arkansas Department of Health records of water use for 
every permitted facility in the State. Domestic water use was estimated from U.S. Bureau of
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Census records of rural population and an estimated per capita water consumption. Self- 
supplied commercial (hotels, schools, parks, recreation areas, government facilities) water use 
was estimated from records of the number of people visiting the facility and an estimate of per 
capita water consumption. Industrial water use was obtained directly from major industrial 
users. Mining water use was estimated from production data (obtained from the AGC) and a 
coefficient of water use for each mined product. Agricultural and irrigation water use was 
estimated from livestock and crop production values and the appropriate water consumption or 
application rate. Thermoelectric water use was estimated from the electric power produced and 
coefficients of water use based on rates reported by major thermoelectric power plants.

Several problems are often associated with compiling aggregated estimates of water use. 
Aggregated estimates may be compiled from a number of sources. Each agency or source 
contributing information may have a different method of calculating the supplied information 
resulting in variability of data. Aggregated water-use amounts are often estimates of 
estimates (for example: human and livestock population estimates, crop acreage estimates, 
production estimates, per capita consumption estimates, crop water-application estimates, and 
water consumption estimates per unit production). Per capita consumption, water-application 
rates, and consumption per unit production estimates are often based on some standard value and 
may not reflect local variability.

Although aggregated sums of water use may be reasonably accurate and are sufficient for 
some regional water resources evaluations, the information is not sufficiently detailed to be 
useful in many hydrologic investigations. The location of water withdrawal points, and the 
source and amount of water withdrawn from specific points cannot be determined from the 
aggregated data. Detailed site-specific data are needed for many water-management decisions.

Site-Specific Data

Site-specific water-use data refer to information obtained about an individual withdrawal, 
transfer, delivery, or release point. Site-specific data generally are composed of measured 
values, or calculations based on specific information about the site (pump capacity, duration 
of pumping, and amount of water withdrawn), and are used when accuracy is important. Site- 
specific data usually require substantial resources to collect and maintain; however, the data 
are essential for many hydrologic investigations. For example, site-specific data are 
necessary for determining ground- and surface-water rates of depletion and recharge, and for 
predicting the availability of future water supplies.

To accurately define the limitations of the water resources of the State and to make sound 
management decisions regarding those limitations, planners and managers need high quality, 
site-specific water-use data. The enactment of legislation requiring the reporting of ground- 
and surface-water withdrawals was an important first step in achieving a high quality, site- 
specific water-use data base.

Site-specific data were collected by the ASWCC beginning in 1969 (for surface-water users 
only) as a result of legislation requiring the reporting of surface-water withdrawals. The 
intent of the legislation was to provide a means of equitably allocating water during periods 
of shortage. Initially, site-specific surface water-use data were stored on index cards in 
file drawers. Beginning in about 1982 the ASWCC stored water-use data on a computer system. 
After the passage of additional legislation in 1985 requiring the reporting of ground-water



withdrawals, the ASWCC entered into a cooperative agreement with the USGS to provide a 
computerized data base for storing and managing site-specific water-use data.

Data collected in 1985 represent the first "large-scale" water-use data collection effort 
in Arkansas. Data for about 18,000 withdrawal sites were collected in 1985. That number 
increased to about 25,000 in 1986 and to more than 30,000 in 1987.

SUMMARY AND ANALYSIS OF CURRENT SITE-SPECIFIC DATA

Currently, water-use data are reported annually to the ASWCC for more than 40,000 
withdrawal sites. The State has passed legislation enforcing the water-use reporting 
requirement with a penalty for not reporting. This legislation and an increasing awareness in 
the water user community that good water-use data are necessary to help ensure a stable water 
supply, provide incentives for timely and accurate water-use reporting. The USGS computerized 
Site-Specific Water-Use Data System (SSWUDS) is being used to store and manage the data.

The following discussion reviews how site-specific data are collected, stored and managed, 
and the types of data collected. In addition, site-specific data collection, management, and 
storage procedures are analyzed to evaluate which aspects of the process need emphasis or 
improvement.

Data-Collection and Management Procedures

Site-specific and aggregated data are collected for the same categories of water use. 
Users of water for public supply, commercial, and industrial uses, mining, and power generation 
register their water use by filling out registration forms and mailing them directly to the 
ASWCC. Agricultural and irrigation water users register their water use by filling out similar 
registration forms at their local Conservation District offices. Different kinds of informa­ 
tion are requested by the ASWCC from different types of water users. Users of water for public 
supply, commercial and industrial uses, mining, and power generation register their use on 
standard forms which request basic information such as name and location of the facility, the 
amount of water withdrawn, and the location of each withdrawal site (fig. 3). Public suppliers 
also are requested to provide information on the amount of water delivered to domestic, 
commercial, industrial, mining, agricultural and irrigation water users, and the amount of 
water purchased from or sold to other public suppliers. Agricultural and irrigation water 
users register their water use by providing ASWCC with information on the amount of water used, 
the kinds of crops grown, the number of acres irrigated, and ancillary pump data (fig. 4).

Data are stored and managed using SSWUDS. SSWUDS provides the mechanism to store data 
about various types of water users, facilities, and measurement points, as well as tracking 
routes of conveyance in water-use networks. During 1988, site-specific information was stored 
in the SSWUDS data base for 34,357 ground-water and 6,647 surface-water with-drawal points. 
SSWUDS data can be retrieved in various formats including aggregated totals of site-specific 
data, tables for analysis and presentation purposes, and formats suitable for input to 
hydrologic models.

Currently, quality-assurance measures that have been initiated for the site-specific data, 
consist of ensuring that reported monthly water use equals the reported annual amount, and that 
the reported information on the registration form is entered correctly into the data base.



WATER-USE REGISTRATION FORM

1. Name of Facility ___________________

2. Water-user Id. t ______________

3. Use of water: (check one)
WS - Public Supply Use ___ PF - Fossil Fuel Power 
CO - Commercial Use ___ PG - Geothermal Power 
IN - Industrial Use ___ PN - Nuclear Energy Power 
MI - Mining ___ PH - Hydroelectric Power

4. SIC Code (1)_________ (2)__________ (3)________

5. Permit! or PWSI________ 6. Telephone Number (__)_

7. Location of Facility: Latitude_________ Longitude_

8. Hydro logic Unit Code___________________

9. Address _________________________________

10. City __________________________________ 11. ZIP Code

***»«***« COMPLETE 12-18 FOR PUBLIC WATER SUPPLY FACILITIES ONLY »»»»»»»

12. Total Ground & Surface Water withdrawals (MILL ION GALS.)__________

13. Water Purchased From Other Facilities (Amount in MILLION GALS.):

Facility Name _______________________________ Amount:____________
Facility Name _______________________________ Amount:___________

14. Water Sold To Other Facilities (Amount in MILLION GALS.):

Facility Name _______________________________ Amount:_
Facility Name _______________________ Amount:_

15. Water Used For Facility Maintenance (backflushing, plant operations, 
losses due to seepage and leaks - MILLION GALS.)__________________

16. Domestic Population Served __________________________________________

17 Deliveries to Users (Do not include water sold to other facilities):

Water Furnished To; Total Water Delivered Number of Connections

Domestic Households __________________ __________________
Commercial _______________ ______________
Industrial _______________ ____________
Mining _____________ _________________
Agriculture ______________ ______________
Irrigation ______________ __________________

18. Current Rate Structure:

(Name of Plant Manager) (Date) (County of Diversion)

Figure 3.--Standard water-use registration form for Arkansas 
site-specific data collection.



FILL OUT A SEPARATE PACE FOR EACH WELL OR SURFACE WATER DIVERSION POINT

19. Measurement Point ID________________________________

20. Local Descriptive ID________________________________

*** If CENTROID, amount of water withdrawn (129-30) represents the sum »**
*** of water withdrawn from all withdrawal points for this facility. ***

21. Action Code____ (If Action Code is DL skip to 129)

22. Source of Water (Ground, Surface, or Transfer) _____________

23. If Surface Water withdrawal:

A. Name of Lake or Stream:__________________________

24. If Ground Water withdrawal:

A. Name of Aquifer: ______________________________ 

B. Depth of Well _______________________________

C. Name of Driller ______ 

25. Pump Information:

A. Pump Capacity (Horsepower)

B. Type of Power (check one): Electric ___ LPGas
Diesel ___ Other

C. Type of Pump (check one): Stationary ___ Portable
Gravity ___ Other

D. Diameter of Well or Intake Pipe: _______________

26. Location of Well or Withdrawal Point (Well or Intake Structure): 

Latitude ___________ Longitude ___________

27. Hydrologic Unit Code ______________________________

28. Withdrawal Amounts Obtained From (check one):

Billing Records____ Pump Capacity + Hours Operation 
Meter Readings ____ Other (list)_____________"

«««« por questions 29-30, withdrawal values reported in (check one):**** 

Gallons___ Thousand Gallons___ Million Gallons_____ 

29. Total Water Withdrawn From This Withdrawal Point ( nn):_______

30. Amount of Water Withdrawn From This Withdrawal Point ( nn):

nn nn nn
JAN_______ FEB_______ MAR_______
APR_______ MAY_______ JUN_______
JUL_______ AUG_______ SEP_______
OCT_______ NOV___ DEC

Figure 3. Standard water-use registration form for Arkansas 
site-specific data collection (continued).



AGRICULTURE AND IRRIGATION WATER-USE REGISTRATION FORM 
Diversions registered on this form are for the twelve (12) month 

Water Year Oct. 1 - Sep. 31

1. Name of Landowner^
2. Water User ID.
3. Use of WATER:(check one)

___AG Agriculture (livestock, fish farms) ___IR Irrigation
4. Measurement Point Id:_____________ 5. Phone number
6. Name of Diverter___________________________________________________
7. Hydrologic Unit Code____________
8. Street Address ______
9. City name_______________________ 10. ZIP Code

11. Residential County_______________ 12. FIPS State Code
13. State ___ 14. Action Code___ 15. Source type. __GW__SW
16. Conservation District Permit I: Topographic Quad! _______________

Operator i ____________ WELL i____________
17. Aquifer (GW only)___________
18. Reclaimed waste (GW only) ___ YES ___ NO
19. Name of lake, ditch, bayou, or tributary (SW only)_____________
20. Was a dam or other obstruction of streamflow utilized (SW only)? 

___ YES ___ NO
21. Method of Irrigation: ___Flood, ___Furrow, ___Sprinkler, ___Other
22. Diameter of pipe ____________ 23. Depth of well _____________
24. Location of diversion or withdrawal point (Legal description): 

___ 1/4 of__ 1/4, Section ___, Township ___, Range ___
25. Location of withdrawal: Latitude__________ Longitude_____
26. Method of Diversion:

___Stationary pump ___Portable Pump ___Gravity
27. Type of power ___ELC __LPG __Diesel __Other
28. Pump Horsepower _______ 29. Year 19__
30. Annual amount withdrawn (acre ft.) 19nn_______ 19nn_______
31. Measuring Method: (circle one)

E_ Estimated _M__ Measured _C Calculated.
32. Restrictions: (circle one) _Y N
33. Local descriptive Id:
34. Estimate total withdrawal per month.

19nn 19nn 19nn 19nn 19nn 19nn
JAN________\_________ FEB________|________ MAR
APR JUL"
OCT~

35. (a) Kind of (b) Number of irri- (c) Amount of water (d) Total acre- 
crop gated acres applied (ft) ft. (b x c)

I
I
I

MAY |
AUG |
NOV I

JUN
SEP
DEC

I
I
I

(Signature) (Date) (County of Diversion)

Figure 4. Agriculture and irrigation water-use registration form 
for Arkansas site-specific data collection.
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Conservation District offices have been provided topographic quadrangle maps and templates to 
determine latitude and longitude locations for each measurement point. Information for the 
industrial, commercial, and public supply water users is obtained separately from that for the 
agricultural and irrigation water users.

Analysis of Data

Because large-scale site-specific data collection has only been done in Arkansas since 
1985, it is not surprising that the methods and procedures used to collect these data, and the 
completeness of the reported data, are still improving. Aggregated estimates of water use, on 
the other hand, have been compiled in Arkansas, using well established methods since 1960 
(Stephens and Halberg, 1961). Although it is generally agreed that site-specific data will 
provide a more accurate and representative data base than aggregated data, it may be a few more 
years before the reported data are sufficiently complete to be useful for management purposes. 
Analysis of site-specific data, and comparisons between the site-specific and aggregated 
estimates, can be used to aid in evaluating the completeness and plausibility of the reported 
site-specific data. The following discussion is not intended to be an evaluation of the 
accuracy of either the aggregated or site-specific data, but rather to highlight where the two 
compare well and to identify aspects of the site-specific data collection, management, and 
storage process that may need emphasis or refinement.

The latest aggregated estimates of water withdrawals by county, for all categories of 
use, were made by the USGS for 1985 (Holland, 1987). However, aggregated estimates for 
irrigation water use were made annually by the USGS during 1985-88. These aggregated estimates 
can be used to evaluate the completeness of the site-specific data.

Site-specific data reported to the ASWCC and USGS aggregated estimates of water use by 
category for 1985 and 1988 are shown in figure 5. The lowest ratio of reported site-specific 
water use to aggregated water use for 1985 was for public supply. Only 5.5 Mgal/d were 
reported to the ASWCC, but public supply aggregated estimated withdrawals totaled 78 Mgal/d. 
One possible reason for the low reporting in 1985 is that initially Conservation District 
offices were asked to collect data for all categories of water use. Public supply, industrial, 
and commercial users generally did not visit Conservation District offices to report their 
water usage. The Conservation District personnel have established a rapport with agricultural 
and irrigation water users and these water users were more likely to visit the office to report 
water usage. Since 1987, reporting forms have been mailed directly to public supply, 
commercial, and industrial water users, resulting in much better reporting by public supply and 
industrial water users. In 1988, 63 Mgal/d were reported to the ASWCC for public supply and 
115 Mgal/d were reported for industrial water use (fig. 5).

Although it appears that reported commercial water-use amounts for 1985 were complete (8.4 
Mgal/d were reported to the ASWCC, while the USGS aggregated estimates were 2.5 Mgal/d), most 
of the reported water-use amounts were for aquaculture (fig. 5). The few aquaculture water-use 
sites that were reported in 1985 were initially categorized as commercial users. Aquaculture 
water use is now included in the agricultural water-use category. In 1988, only 0.3 Mgal/d 
were reported to the ASWCC for commercial water use. Because it is often difficult to obtain 
names and addresses of self-supplied commercial water users, many of those users probably do 
not receive reporting forms.

Agricultural water use, which includes withdrawals for livestock, poultry operations, and 
aquaculture, also had a low ratio of reported site-specific data to aggregated data for 1985.
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Part of the reason for this is that many agricultural water users did not report their water 
usage. Because irrigation uses about 85 percent of the total amount of water withdrawn in 
eastern Arkansas, the majority of effort has been placed in obtaining water-use data for 
irrigation. More recently, efforts by Conservation District personnel to obtain agricultural 
water-use data has resulted in more complete reporting of agricultural water-use data. 
Agricultural water use reported to ASWCC for 1988 totaled 130 Mgal/d which was about half the 
USGS aggregated estimates for 1985 (287 Mgal/d) (fig. 5).

Trends in irrigation water use for 1985 to 1988 (fig. 6) show that irrigation water-use 
amounts reported to the ASWCC were somewhat less than USGS aggregated estimates for 1985 to 
1987 but were nearly equal to aggregated estimates for 1988. The 1988 reported amount was 
4,403 Mgal/d, and the estimated amount was 4,337 Mgal/d (fig. 5).

Although in eastern Arkansas the total irrigation water use reported to the ASWCC and the 
USGS aggregated estimates for irrigation were nearly equal for 1988, significant differences 
occur for some counties. The percentage difference between reported and aggregated estimates 
of irrigation water use by county shows how much the reported water use varies from the 
aggregated estimate for 1985 and 1988 (fig. 7). For example, in 1985, Arkansas County reported 
about 50 percent more water use than the aggregated estimate. Phillips and Crittenden Counties 
reported significantly less site-specific water use than the aggregated estimate for 1985. In 
Craighead, Cross, Lonoke, Mississippi, and Monroe Counties reported water use was in good 
agreement with the 1985 aggregated estimates possibly indicating complete or nearly complete 
reporting in those counties. Although reported 1988 water-use amounts for most counties were 
in reasonably good agreement with the aggregated estimates, Crittenden, Drew, Greene, and 
Independence Counties all reported more than 50 percent less water use than the USGS aggregated 
estimates. Five counties reported higher water usage than the aggregated estimate. In 
Arkansas County reported irrigation water usage was nearly twice as much as the USGS aggregated 
estimate for 1988 (fig. 7). Reported 1988 water withdrawals for eastern Arkansas counties are 
given in table 1.

Differences in acreages reported to the ASWCC and estimated acreages for the major 
irrigated crops account for most of the difference between reported water-use amounts and the 
USGS aggregated estimates. Those counties that reported significantly different acreages for 
rice, soybeans, and cotton than were estimated by the Arkansas Agricultural Statistics Service 
(hereafter referred to as the Statistics Service) are shown in figure 8 (Arkansas Agricultural 
Statistics Service, 1989). Estimated Statistics Service acreages are based on a sample of 
approximately 10 percent of irrigated acres. For counties with nearly complete reporting of 
site-specific data, reported acreages are probably more reliable than the estimated acreages. 
Comparisons between estimated and reported acreages can be used to identify those counties that 
may not have complete reporting of water withdrawals. Nearly every county reported lower rice 
acreages than were estimated by the Statistics Service. Arkansas and Lonoke Counties reported 
higher rice acreages than were estimated by the Statistics Service. Several counties reported 
much larger soybean and cotton acreages than were estimated by the Statistics Service. 
Reported crop acreages for rice, soybeans, and cotton can be found in tables 2 through 4, 
respectively.

Variation in water application rates for the major crops also accounts for differences 
between water-use amounts reported to the ASWCC and the USGS aggregated estimates. Reported 
minimum, average, and maximum water application rates by county for eastern Arkansas for 1988
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are depicted graphically in figure 9. This figure shows those counties that reported a wide 
range of application rates and those counties which reported nearly the same application rate. 
The figure also shows the variation in average application rates among the counties. The 
largest average application rates for all crops were for Desha County (tables 2-4). Greene 
County reported the lowest average application rates for rice and soybeans. Phillips County 
had an extremely low variance in reported application rates for all crops indicating nearly 
everyone in the county reported the same application rate (tables 2-4). In Craighead County 
everyone reported a 1 ft application rate for cotton (there was no variance in reported rates) 
(table 4).

The geographic distribution of water withdrawals is just as important, if not more 
important, than the amount of water withdrawn. Many of the Conservation Districts are now 
increasing their efforts to obtain latitude and longitude locations for irrigation and 
agricultural water withdrawal points. It is critical for site-specific water-use data to have 
accurate locations associated with the data if it is to be of use in other hydrologic 
investigations. The U.S. Department of Agriculture, Soil Conservation Service has determined 
latitude and longitude for the majority of wells and relifts in eastern Arkansas. A comparison 
of wells plotted from locations determined by the Soil Conservation Service and wells plotted 
from locations reported to the ASWCC show that some of the reported data do not contain 
locators (fig. 10). For example, Cross County's reported water withdrawals compared favorably 
with the USGS aggregated estimates (fig. 7), however, those withdrawal points do not have 
locators associated with them in the data base. The amount of water withdrawn in a given 
county can be derived from aggregated estimates, but it is virtually impossible to estimate the 
distribution of water use within the county without site-specific data.

ALTERNATE PROCEDURES

Several changes in the collection of site-specific data might improve the data collection 
efficiency and quality of the data. Better training of data collection personnel, improved 
quality assurance, and different reporting methods are procedures which might be used in the 
future to improve site-specific data collection in Arkansas.

Training of Conservation District personnel in completion of reporting forms may improve 
the quality of irrigation and agricultural site-specific water-use data. Conservation District 
personnel have never had formal instruction in completing water-use reporting forms and 
probably would benefit from instruction on determining latitude and longitude, and hydrologic 
unit codes. Instruction on methods of calculating water use based on crop type and irrigated 
acreages might also be helpful.

Improved quality assurance at both the data entry and field level may also improve the 
quality of the site-specific data. Cross-checking latitudes and longitudes, hydrologic unit 
codes, and legal descriptions to ensure that they fall within the appropriate county boundaries 
could improve the quality of the reported data. Occasionally, irrigators and farmers report 
unrealistic water-use amounts. Field checking selected sites might help the water user to 
report more realistic water-use amounts.

Different reporting methods may improve the efficiency of data collection. Automating data 
collection for irrigation and agricultural data by having irrigators and farmers report water 
withdrawals directly to Conservation District personnel equipped with computers and the
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appropriate software may improve data collection efficiency. Conservation District personnel 
could enter the information, verbally reported by the water user, directly into the site- 
specific data base. This might eliminate the need for a paper copy of the reporting form, as 
well as eliminate several processing steps.

SUMMARY AND CONCLUSIONS

Water-use data collection has been an integral part of water resources investigations in 
eastern Arkansas for many years. From 1960 to 1985, aggregated estimates of water use were 
collected and compiled by the USGS. Realizing that aggregated estimates were not sufficiently 
detailed to be useful in many hydrologic investigations, State legislators enacted legislation 
requiring the reporting of ground- and surface-water withdrawals. Since 1985, the ASWCC in 
cooperation with the USGS have been collecting site-specific water-use data.

Continued improvements in the collection and management of site-specific data in Arkansas 
will produce a more complete and reliable water-use data base. Although total water-use 
amounts reported to the ASWCC and USGS aggregated estimates for irrigation are in reasonably 
good agreement for 1988, significant differences occur for some counties. Water-use amounts 
reported to the ASWCC for Crittenden, Drew, Greene, and Independence Counties were more than 50 
percent less than the USGS aggregated estimates, possibly indicating incomplete reporting in 
those counties. Several counties reported water-use amounts greater than the aggregated 
estimates. Most of the variation between water-use amounts reported to the ASWCC and USGS 
aggregated estimates is due to differences in reported and Arkansas Agricultural Statistics 
Service estimated crop acreages. With complete reporting of water withdrawal points, reported 
acreages are likely to be more accurate than the estimated acreages. Many irrigators may not 
know how much water was applied to a particular crop; however, most irrigators know how many 
acres of a particular crop were planted in a given year. Improvements in the collection and 
management of water-use data, along with implementation of quality-control measures, could 
result in a high quality site-specific water-use data base for Arkansas.

High quality site-specific data provide an accurate and representative estimate of water 
use. Site-specific data are needed to help managers to evaluate current water demands and 
trends in water use. It is important to be able to define existing water supplies and present 
rates of depletion (or recharge) so that water managers can predict the availability of the 
water resources for the future. Site-specific data can be used to determine where water is 
withdrawn and how much water is withdrawn. This information is essential for many hydrologic 
models used to evaluate the response of the hydrologic environment to stresses (such as water 
withdrawals) placed on it. Site-specific data also can be used to establish a dynamic 
"baseline" for water allocation purposes. High quality site-specific water-use data also could 
eliminate some of the uncertainties associated with the current methods of estimating 
aggregated water use using statistical sampling or regional calculations.
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