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Purpose and Scope

The U.S. Geological Survey High Plains Regional Aquifer System-Analysis
Project is conducting a study to better define the relationship between
pumpage for irrigation and return flow from all applied water (irrigation
plus precipitation) in the three-county area so future water-level changes
can be more accurately predicted. Normal total precipitation from April
through October in the Southwest Nebraska Division is 15.94 in. (National
Climatic Data Center, 1983). During this period in 1984, total precipita-
tion was 0.33 in. more than the normal. This surplus was due to greater
than average precipitation in October.

The study also will compare measurements made using a Cl::\mpitronl port-
able flowmeter with measurements from inline flowmeters to determine
discharge from individual irrigation systems. The three-county area in
southwestern Nebraska was chosen for this study because it has been desig-
nated by the Nebraska Department of Water Resources as a ground-water
control area and all irrigation systems in this area are required to have an
approved inline flowmeter installed. Therefore, comparisons can be made
between the portable flowmeter and inline flowmeters to determine the con-
sistency of measurements from these meters. To meet these objectives, the
U.S. Geological Survey collected data on irrigation wells, crops, acreage
irrigated, and pumpage for irrigation during 1983 and 1984. The data for
1984 are presented in this report. The data for 1983 are presented by

Stephens and others (1984).
Acknowledgments

Collection of data for this report relied on the cooperation of the
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Agriculture, Agricultural Stabilization and Conservation Service, and Soil
Conservation Service, and numerous irrigators whom allowed us access to
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METHODS OF STUDY

The data presented in this report (tables 1A-4C) were collected during
1984. Data were collected at 57 randomly selected wells (fig. 2). Of these
wells, 27 are in Chase County, 17 are in Dundy County, and 13 are in Perkins
County. The wells were visited prior to the 1984 irrigation season to
obtain site location and initial readings from the inline flowmeters and
energy (electric or natural gas) meters. The wells were visited peri-
odically during the summer to obtain data on crops, discharge, time of
operation, and water application for the irrigation wells. Discharge
measurements were made using the Clampitron portable flowmeter when
possible. When it was not possible to use the Clampitron portable flow-
meter, discharge measurements were made using standard methods, for example,
using a pygmy meter in open-ditch flood-irrigation systems. Discharge also
was measured using the inline flowmeter installed on the irrigation well.
Volumetric inline flowmeters and energy meters also were used to estimate
the time of operation of the irrigation well.

lThe use of brand names in this report are for identification purposes only
and does not constitute endorsement by the U.S. Geological Survey.
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Figure 2.—-Location of wells monitored during the 1984 growing season.



IRRIGATION DATA

Explanation of Terms for Tables 1A-1C

TABLE 1A-1C-—CROP AND WELL DATA

Well location
Local numbering system used for tables 1A-1C; see figure 3

Map number

Number corresponding to location of wells monitored during the
1984 growing season; see figure 2

The "well identifier" is a 15-digit number generated from the
original latitude and longitude of the well location in degrees,
minutes, and seconds with a 2-digit sequence code at the end to
locate multiple wells within a 1-second area. The well identifier is
unique for each well and is not changed once it has been entered into
the U.S. Geological Survey's computer files.

Irrj -C
Type —Type of crop(s) irrigated at the site
System—Type of irrigation system used:
Pivot = Center pivot
Flood = Ditch or gated pipe
Sprinkler = Sprinklers other than center pivot
Acres —Acreage of crop(s) irrigated at the site
Source—Source of acreage information:
ASCS = Agricultural Stabilization and
Conservation Service of U.S. Department
of Agriculture

Est. = Estimated
Meas. = Measured
Well data
Depth —Depth of well, in feet below land surface
Discharge pipe diameter—Diameter of discharge pipe, in
inches
Pump horsepower ——Rated pump-motor horsepower from motor plate
Power
Source —Pump power source:
Elec. = Electric motor
N. gas = Natural-gas engine
Diesel = Diesel engine
LP gas = Liquid-propane engine
Rating—

Instantaneous kilowatt demand, in
kilowatts

Instantaneous natural gas demand,
in cubic feet per minute

Electrical meter

Natural gas meter



Figure 3.-—System of numbering wells.
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Explanation of Terms for Tables 2A-2C

TABLE 2A-2C—DISCHARGE DATA

Well location
Local numbering system used for tables 2A-2C; see figure 3

Map number

Number corresonding to location of wells monitored during the
1984 growing season; see figure 2

Discharge Data
Date —Date when measurement was made
Discharge —Measured discharge, in gallons per minute
Clampitron ——Portable flowmeter used
Inline —Flowmeter installed in irrigation system (see
remarks)
Other —Other standard method of discharge measurement (see
remarks)
Remarks —McCrometer, Water Specialties, SLV and Sparling,

brands of inline flowmeters

11
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Explanation of Terms for Tables 3A-3C

TABLE 3A-3C—TIME OF OPERATION

Well Location
Local numbering system used for tables 3A-3C; see figure 3

Map nunber

Number corresponding to location of wells monitored during the
1984 growing season; see figure 2

Date

Begin —Beginning date of time-of-operation measurement
End —Ending date of time-of-operation measurement
Inline flowmeter time—Time computed from inline flowmeter, in hours
Energy meter

Type —Elec. = Electric meter

—N. gas = Natural-gas meter

Time —Time computed from energy meter, in hours
Other —Time from other sources, if applicable
Source —Source of other time of operation data

Time —Time computed from other source, in hours
Remarks —McCrometer, Water Specialties, and Sparling;

are brands of inline flowmeters
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Explanation of Terms for Tables 4A-4C

TABLE 4A-4C—WATER APPLIED

Well Location
Local numbering system used for tables 4A-4C; see figure 3

Map number

Number corresponding to location of wells monitored during the
1984 growing season; see figure 2

Pumpage
Inline —Acre-feet of water pumped; measured by the inline
flowmeter
Sampling —Acre-feet of water pumped; calculated by multiplying
average Clampitron discharge by total hours of
operation computed using the energy meter or other
source (inline flowmeter used for time of operation
if no other source available)
Irrigated acres—Acreage of irrigated crop
Wat
Inline —Inches of water applied to crop; calculated by

multiplying pumpage (acre-feet) from inline flowmeter
by 12 (to convert feet to inches) and dividing by
acreage of crop

Sampling —Inches of water applied to crop; calculated by
multiplying pumpage (acre-feet) from sampling by 12
(to convert feet to inches) and dividing by acreage
of crop
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