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ARTIFCIAL RECHARGE

By F. A. RAYNER

There are presently no laws expres-
sly prohibiting the artificial recharge
of aquifers, provided such operations
do not constitute waste with respect to
use of water, or contanimation. There
are only four statutes specifying the
practice of artificial recharge. These
statutes are embodied in under-
ground water conservation district
laws, codified as Art. 7880-c, 8280-
219, 8280-297 and 8280-305, Vernon’s
Texas Civil Statutes. Certain provis-
ions of the law authorize underground
wate rconservation districts to:

. . recharge the underground water
reservoir or subdivision thereof . . . .
to cause to be made by registered pro-
fessional engineers surveys of the un-
derground water . . . . developments
and recharges needed for such under-
ground watei reservoir or subdivision
thereof . . . . to carry out research
projects . . . . the practicability of re-
charge of the underground water sub-
division thereof; to publish such plans
and information, bring them to the
notice and attention of the users of
such underground water within the
District, and to encourage their adop-
tion and execution . . .

A BRIEF HISTORY

Probably nobody knows who estab-
lished the first recharge well in the
High Plains of Texas. It was undoubt-
edly an individually thinking farmer,
annoyed by the periodic inundation
of part of his good farm land. Know-
ing that his farm was underlain by a
thick sequence of sand—since such a
section was drilled in his windmill
well—and further realizing that dry
sand has an affinity for water, he de-
cided to drill or dig a hole into this
sand and drain the water off of his
fields. This first recharge well may
have drained the first rainfall runoff,
and possibly a few succeeding run-
offs, however, experience dictates that
such drainage holes soon clog and
will not continue to accept water.

The Texas Agricultural Extension
Service reports (1966 ) that there are
about 200 recharge wells in the South-
ern High Plains. Most of these wells
were established by the playa owners,
for the primary purpose of draining
water off of otherwise -cultivatable
land. Very few, if any, records are
maintained on the performance o f
t h e s e farmer-operated installations,
and a reliable assessment of their
practicability is difficult to determine.

In 1953, the High Plains Under-
ground Water Conservation District
No. 1 pioneered artificial-recharge re-
search in the High Plains with an
initial project involving an attempt
to recharge playa water into the Ogal-
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SOUTHERN HIGH PLAINS OF TEXAS

lala Formation, through a well locat-
ed in southwestern Floyd County.
Since 1953, the District has conduct-
ed, sponsored or cooperated in num-
erous artificial-recharge tests involv-
ing several experimental installations,
and, as yet, an untabulated number
of privately owned and operated
wells. The results of some of this ex-
perimentation, and related artificial
recharge reports, are presented in the
thirty eight “Cross Section” articles
listed at the end of this report. Also
listed at the end of this article are
nine reports of studies conducted, or
sponsored (in part) by the District.

The reader is referred to the Cross
Section articles, or to some of the oth-
er publications listed, to determine
the types of lake modification, water
filtration, well and supporting struc-
ture designs, flocculants, and agricul-
tural practices and cropping patterns
tested by the District and its coopera-
tors—the multiplicity and magnitude
of which are too numerous to present
in this article.

The U. S. Geological Survey, in co-
operation with the then Texas Board
of Water Engineers and the City of
Amarillo, conducted an extensive ar-
tificial recharge test in Amarillo’s Mc-
Donald well field, Randall County.
This test, commencing in September
1954 and extending to August 1955,
consisted of recharging water pumped
from the Ogallala Formation in the

City’s Palo Duro well field, located a-
bout 10 miles southwest of the test
site, into two Ogallala wells located in
the McDonald well field. The results
of this test, published as Bulletin
5701 by the Texas Board of Water En-
gineers, indicated that such recharge
operations are feasible and workable,
under controlled conditions of injec-
tions and well development.

The U. S. Geological Survey, in co-
operation with Harvest Queen Mills
(Plainview) and the then Texas
Board of Water Engineers, drilled and
equipped a recharge well, and three
observation wells, on the High Plains
Research Foundation’s farm at Half-
way, in Hale County. The first arti-
ficial recharge test involving this well,
in 1957, utilized water pumped from
a nearby irrigation well. Jerry G. Cro-
nin, U. S. Geological Survey report-
ing the results of these tests in Bulle-
tin 6107 (published by the Texas
Board of Water Engineers), noted
that no unusual difficulties were en-
countered using groundwater for re-
charge. A recharge test, using rain-
fall—runoff playa-—catchment, was
conducted at the Halfway installation
in June of 1959. During this test a
total of 38.3 acre feet of water was
recharged to the Ogallala Formation.
Cronin reported that, “ . . . no undue
clogging was noticeable . . . ,” but
that during redevelopment, “ . . . an
abnormal amount of formation sand
was pumped from the well.”

In 1956, water from Southwestern
Public Service’s Gaines County well
field was recharged to the aquifer be-
neath the well field in the immediate
vicinity of the Denver City generating
plant (about two miles east of Den-
ver City, in Yoakum County). This
test program was undertaken to de-
termine the feasibility of augmenting
the near-plant groundwater supplies.
These tests were considered success-
ful, however, contamination of the
aquifer at the near-plant well field—
by liquid wastes disposed at the land
surface, not by the recharge opera-
tions—m a d e further artificial aug-
mentation impractical.

E. L. Reed, Consulting Groundwa-
ter Hydrologist (Midland, Texas) has
conducted extensive artificial re-
charge tests involving the City of Mid-
land’s Paul Davis well field, in Martin
County, and the McMillion well field,
near Midland in Midland County. The
object of these tests. in 1957 and 1961,
was to determine the practicability
and desirability of pumping water
from the more distant Paul Davis
field. and storing same in the aquifer
beneath the McMillion well field, to
better serve the City’s peak water de-
mand during the summer months.
These tests were considered success-
ful, and the City has since adopted
this method of recharging the McMil-

(Continued on Page 2)

WATER DISTRICT
ELECTION

The annual election of the High
Plains Underground Water Conserva-
tion District was held January 10.
This years’ election was the most u-
nique one since the formation of the
District.

Three counties conducted ballotting
to decide if they would become mem-
bers of the District. All three, Hale,
Swisher and Crosby Counties, turned
down the proposal to join the High
Plains Underground Water Conserva-
tion District No. 1. Hale and Swisher
Counties defeated the proposal by
large margins, Crosby County defeat-
ed the proposal by one vote.

Two District Directors were re-
turned to their positions by voters of
the District.

Andrew Kershen of Hereford, who
represents Precinct 4, Armstrong,
Deaf Smith, Potter and Randall Coun-
ties, was returned to the Board for a
second two-year term. Also starting
his second two-year term is Ross
Goodwin of Muleshoe. Goodwin rep-
resents Bailey, Castro and Parmer
Counties.

Twenty-six County Committeemen
were elected to serve for three years.
These individuals will serve their
County on the local board, approving
drilling permits and recommending
policies to the District Board. These
County Committees are the “back-
bone” of the High Plains Water Dis-
trict. Their ideas and recommenda-
tions are depended on greatly by the
District Board.

INDIVIDUALS ELECTED TO THE
COUNTY COMMITTEES ARE:

ARMSTRONG COUNTY:

James Bible, Wayside

Foster Parker, Happy
BAILEY COUNTY:

Ernest Ramm, Muleshoe

W. L. Welch, Maple
CASTRO COUNTY:

Frank Wise, Dimmitt

Dale Maxwell, Dimmitt
COCHRAN COUNTY:

Hugh Hansen, Morton

D. A. Ramsey, Morton
DEAF SMITH COUNTY:

L. B. Worthan, Hereford

Frank Zinser, Jr., Hereford
FLOYD COUNTY:

Tate Jones, Floydada

Pat Trizzell, Hockley
HOCKLEY COUNTY:

Jimmy Price, Levelland

J. E. Wade, Littlefield
LAMB COUNTY:

Jack Thomas, Olton

Lee Roy Fisher, Sudan

(Continued on Page 2)
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COUNTY COMMITTEEMEN

Armstrong County
Cordell Mahler, 1968 ... . Wayside, Texas
Foster Parker, 1967 __ ... Route 1, Happy
George Denny, 1969 __ — Rt. 1, Happy, Texas
Guy Watson, 1968 .. -—. Wayside, Texas
Jack McGehee, 1867 . . Wayside, Texas

Bailey County

Mrs. Billie Downing
High Plains Water District
Box 594 Muleshoe
Marvin Nieman, 1968 ... Rt. 1, Box 107, Muleshoe
James P. Wedel, 1967 . ... Rt. 2, Muleshoe
Homer W. Richardson, 1968 -._ Box 56, Maple
W. L. Welch, 1967 ... iveeeene. Star Rt., Maple
J W. Witherspoon, 1969 ___.. Box 261 Muleshoe
Committee meets last Friday of each month
at 2:30 p.m., 217 Avenue B., Muleshoe, Texas

Castro Counfy

E. B. Noble
City Halt, Dimmltt

Calvin Petty, 1969 _.___ Box 605, Dimmitt, Texas
Ray Riley, 1967 .. ... 71 W. Lee, Dimmitt
Frank Wise, 1967 . 716 W. Grant, Dimmitt
Donald Wright, 196 Box 65, Dimmitt
Morgan Dennis, 1968 ... .. Star Rt. Hereford

Committee meets on the t Saturday of each

month at 10:00 a.m., City Hall, Dimmitt, Texas.

Cochran County

W. M. Butler, Jr.
Western Abstract Co., Morton

D. A. Ramsey, 1967 Star Rt. 2, Morton
Ira Brown, 1968 ... Box 774, Morton, Texas
Willard Henry 196 - Rt 1, Morton. Texas
H. B. Barker, 1967 _. 602 E. Lincoln, Morton
E. J French, Sr. 1968 _.. Rt. 3 Levelland, Texas

Committee meets on the second Wednesday
of each month at 8:00 p.m.,, Western Abstract
Co., Morton, Texas.

Deaf Smith County

Mrs. Mattie K. Robinson
High Plains Water District
317 N. Sampson, Hereford
W. H. Gentry, 1969 __. 400 Sunset, Hereford, Tex
Billy Wayne Sisson,, 1868 ____ Rt. 5, Hereford
J. E. McCathern. Jr., 1967 ... Rt. 5, Hereford
Billy B. Moore, 1968 ____. Wildorado, Texas
Charles Packard. 1967 _ ... Rt, 3, Hereford
Committee meets the Monday of each
month at 7:30 p.m., High Plains Water District
office, Hereford, Texas.

Floyd .County
Sam Puckett
325 E. Houston St., Floydada
Bill Sherman, 1967 _ Route F, Lockney
J. S. Hale, Jr., 1969 _____ Rt. 1, Floydada, Tex
Tate Jones, 1967 . ____ Rt. 4, Floydada
M. M. Julian, 1968 ____ Box 55 South Plains, Tex
M. J. McNeill, 1968 _ ... 833 W. Tennessee,
Floydada, Texas
the first Tuesday of each
'arm Bureau Office, Floy-

Committee meets a
month at 10:00 a.m.,’
dada. Texas.
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Hockley County

Mrs. Phyllis Stecle
917 Austin Street, Levelland

Bryan Daniel, 1967 .. Rt. 2, Levelland
Preston L. Darby, 1968 . Rt. 1, Ropesville
Leon Lawson, 1967 . Rt. 3, Levelland
H. R. Phillip, 1968 ... Rt. 4 Levelland, Texas
S. H. Schoenrock, 1969 ... .. Rt. 2, Levelland

Committee meets first and third Fridays of
each month at 1:30 p.m. 917 Austin Street,
Levelland, Texas.

Lamb County

Calvin Price
620 Hall Ave. Littlefield

Willie Green, 1967 Box 813, Olton
Roger Haberer, 1968 ... Earth, Texas
W. B, Jones, 1969 . 1. Anton, Texas
Troy Moss 1968 ..__ 1, Littlefield, Texas
Raymond Harper, 1 e Sudan, Texas

Committee meets on the first Thursday of each
month at 8:00 p.m.. Crescent House Restaurant
Littlefield, Texas.

Lubbock County

Mrs. Doris Hagens
1628 15th Street. Lubbock

Weldon M. Boyd, 1967 ... 732 6th Pl. Idalou
Bill Hardy, 1968 ...... Rt. 1, Shallowater, Texas
Bill Dorman, 1967 ... . 1910 Ave. E., Lubbock
Edward Moseley 1969 __ . . Rt 2 Slaton, Texas
W. O. Roberts, 1968 ... Rt. 4, Lubbock, Texas

Committee meets on the first and third Mon-
days of each month at 1:30 p.m., 1628 15th
Street, Lubbock. Texas.

Lynn County

Mrs. Doris Hagens
1628 15th Street, Lubbock

Don Smith, 1969 .. .. - Box 236 New Home
Harold G. Franklin, 1968 __ ... .- Rt. 4, Tahoka
Roy Lynn Kahlich, 1967 .. .. Wilson, Texas
Oscar H. Lowrey, 1967 ___ Rt. 4, Tahoka
Reuben Sander, 1968 _Rt. 1, Slaton, Texas

Committee meets on the third Tuesday of each
?onth at 10:00 a.m., 1628 15th Street, Lubbock,
exas.

Parmer County

Aubrey Brock
Wilson & Brock Insurance Co., Bovina

Webb Gober, 1969 ____ R. F. D., Farwell, Texas
Henry Ivy, 1967 Rt. 1. Friona
Walter Kaltwasser, 1967 -ro—.. RFD, Farwell
Carl Rea, 1968 - Bovina, Texas
Ralph Shelton, 1968 _....____._.___ Friona, Texas

Committee meets on the first Thursday of
each month at 8:00 p.m., Wilson & Brock Insur-
ance Agency, Bovina, Texas.

Potter County

E. L. Milhoan, 1967 ___.
w. J. Hill. Jr., 1969 __
L. C. Moore, 1968
Jim Line 1968 .
Eldon Plunk, 1987

i ..eem. Wildorado

Bushland, Texas
Bushland, Texas
Bushland, Texas
- Rt. 1, Amarillo

Randall County

Mrs. Louise Knox

Randall County Farm Bureau Office, Canyon
R. B. Gist, Jr., 1968 .._____ — Box 43 Canyon
Ralph Ruthart, 1969 . Rt 1, Canyon, Texas
Carl Hartman, Jr. 1968 ___ .- Rt, 1, Canyon
Lewis A. Tucek, 1967 - Rt, 1, Canyon
Ed Wieck, 1967 .. Rt. 1, Canyon

Committee meets on the first Monday of each
month at 8:00 p.m., 1710 5th Ave., Canyon, Texas

Artificial Recharge—

(Continued from Page 1)

lion well field, during the winter
months. Reed reported that well de-
velopment problems have been avoid-
ed, by employing the control meas-
ures (particularly limiting injection
E)retssures) developed during the pilot
ests.

In 1960, the Colorado Municipal
Water District (Big Spring, Texas)
initiated a pilot artificial-recharge
project in their Martin County well
field. Water pumped from this well
field is used to meet the peak sum-
mer requirements of the City of Odes-
sa (Ector County). This initial arti-
ficial recharge test, using unfiltered
water from Lake J. B. Thomas (Bor-
den and Scurry Counties), was con-
sidered highly successful, in spite of
some well “sanding” problems-—prob-
ably created by excessive injection
pressures. O. H. Ivie, District Manag-
er and Chief Engineer, reports that
t h e District commenced winter-sea-
son, full-scale artificial-recharge op-
erations, using water from Lake J. B.
Thomas, in the Martin County well
field in 1964.

Lake J. B. Thomas water contains
about 30 ppm (parts per million)
suspended soils, and about 350 ppm
dissolved solids. The injected water is
maintained at 1 to 1% ppm residual
chlorene, and water samples are peri-
odically analyzed for nuisance, toxic
and other uncommon contaminants.

Injection pressures are controlled
in order to prevent damage (realign-
ment of the matrix) to the producing
formation. About 2% million gallons
per day are being recharged to the
Ogallala Formation.

Theses by T. A. Cullinan and R. M.
Winn (1959 and 1960), submitted as
a part of the requlrements for a Mas-
ters Degree, Texas Technological Col-
lege, described the results of artific-
ial recharge tests performed on the
Halfway installation (see previous
text), and a recharge installation on
the Sutton farm (see the “Cross Sec-
tion”, April and June, 1959) in Cas-
tro County

The thesis by Cullinan noted that
only about 29 percent of the silt and
clay injected into the well (at Half-
way) during the recharge cycle was
reclaimed during the pumping (and
surging) redevelopment cycle, and
that more than thirteen fimes as
much sand was pumped from the well
during redevelopment, than was in-
jected during the much longer re-
charge cycles. Cullinan reported that,

. the rate of lateral water move-
ment is slower than in previous years
and that decreases in transmissability
and permeability have been brought
about through the use of untreated
lake water for recharges.” Water
samples collected from an observa-
tion well, located about 125-feet from
the injection well, contained silt and
clay size particles correlatible to the
suspended solids in the injecter wa-
ter.

Winn, reporting on flocculating
tests noted, that the use of a chemi-
cal flocculating agent removed twen-
ty-nine to 76 percent of the suspend-
ed solids in playa water, depending
upon the method of application, and
some weather factors. Mr. Winn also
noted that only about 5 percent of the
suspended solids in the injected wa-
ter (playa water previously treated
to remove 29 percent of the suspend-
ed solids) were removed when the
welll was pumped after the recharging
cycle.

Professor W. F. Schwiesow conduct-
ed artificial tests employing collect-
ing pipes buried beneath different fil-
tering materials in the bottom of a
playa on the Texas Technological Col-
lege campus (see the Cross Section,
January, 1959). The results of these
tests have not been published, how-
ever, it is believed that this type of
filtering system will not continue to
be effective, due to the sealing action
of the fine clastics deposited in the
lake bed.

Wayne Clyma, reporting on an arti-
ficial recharge test conducted in 1958
on a mutiple-purpose well located
near Levelland, Hockley County, con-
cluded, “The multiple-purpose well
pum%ed large quantities of sand prob-
ably because it was not gravel packed.
Eighty-nine to 93 percent of the clay
that entered the well during recharge
cycles was retained in the well after
the 1-hour pumping cycles. Rapid
clearing of the water when pumping
indicates that additional pumping to
remove sediments will have little ef-
fect. Sediments in the water injected
into the well apparently reduced the
specific capacity of the well from 20
to 2 gp.m. per foot of drawdown.”
“The several techniques used to re-
develop the well were unsuccessful.”
(Quotes from, “Artificial Groundwa-
ter Recharge by a Multiple-purpose
Well, 19647, Texas A&M University,
MP-712. Also see, “What Happens to
Sediments in Playa Lake Water When
Used for Underground Recharge in
Wells,” Cross Section, January, 1959)

This well continued to decline in
production, and was abandoned in
1962.

James C. Valliant, Associate Soil
Scientist, High Plains Research Foun-
dation has conducted numerous arti-
ficial recharge, and playa-water filter-
ing tests at the Foundation’s two re-
charge well installations at Halfway,
Hale County. The results of some of
these tests have been presented in
several publications, authored by Mr.
Valliant.

In November 1966 issue of “Irriga-
tion Age,” Valliant states, ‘“Results
obtained at High Plains Research
Foundation at Halfway, Texas, and
several farm multiple-purpose (re-
charge) installations, indicate that
multiple-purpose wells can be a prof-
itable and useful tool.” “Without both
proper management and proper in-
stallation, solid particles can be a
problem in artificial recharge. But
with the potential to salvage two and

District Election—
(Continued from Page 1)

LUBBOCK COUNTY:

R. T. (Bob) Cook, Idalou

Bill Dorman
LYNN COUNTY:

Roger Blakney, Wilson

Roy Lynn Kahlich, Wilson
PARMER COUNTY:

H. R. Ivy, Friona

Jim Ray Daniel, Friona
POTTER COUNTY:

Vie Plunk, Amarillo

Fritz Menke, Amarillo
RANDALL COUNTY:

Marshall Rockwell, Canyon

Richard E. Friemel, Canyon

Staff members of the District will
meet with every County Committee in
the next few weeks. Purpose of these
meetings will be to inform the com-
mittees of problems facing the Dis-
trict and get suggestions for solu-
tions. All new committeemen will be
briefed on their duties for the com-
ing three years.
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one-quarter million acre feet, it is
time to take a positive approach in-
stead of a negative.”

Valliant, and the High Plains Re-
search Foundation, advocates and ac-
tively promotes the installation of re-
charge wells, to inject playa water in-
to the Ogallala Formation.

Valliant indicated that he intends
to pursue the testing of recharge
wells, on and off the Foundation’s
farm. He is presently trying to re-
claim a damaged (clogged) multi-
ple-purpose well, located in Lamb
County.

The Agricultural Research Service,
U. S. Department of Agriculture, has
established an elaborate artificial re-
charge well installation in and near a
playa on the Bushland Station, locat-
ed about 15 miles west of Amarillo,
Potter County. The results of artifi-
cial recharge tests performed on this
installation are presented in the pa-
per by Victor L. Hauser, “Artificial
groundwater recharge through wells”,
presented at the 21st annual meeting,
Soil Conservation Society of America,
Albuquerque, New Mex., August 15-
17, 1966. Hauser concludes, “Artific-
ial groundwater recharge thru wells
using local surface runoff appears to
be an effective means for recharging
the Ogallala Formation in the South-
ern High Plains. However, suspended
solids in raw playa lake water clog
the formation near recharge wells.”
Mr. Hauser further notes, “A field re-
charge system was tested which ef-
fectively removed over 90 percent of
the suspended solids by flocculation
and settling after treatment with a
cationic polyelectrolyte and alum.
The treated water was injected into
the aquifer through inexpensive, 6-
inch wells, but the aquifer near the
wells was gradually clogged during
recharge by the remaining turbidity.
The 6-inch wells were successfully
redeveloped by bailing.” “The data
showed that the aquifer removed
nearly all of the coliform organisms
within 66 feet of a recharge well and
greatly reduced the chemical oxygen
demand. It is concluded that ground-
water recharge is not likely to cause
aquifer pollution for more that a few
feet from the recharge well.”

In the Agricultural Research Serv-
ice Conservation Research Report No.
8, Hauser states “The most efficient
method for conserving runoff water
impounded by playas is a combina-
tion detention resevoir and ground-
water recharge.”

Through a research grant, Profes-
sors Philip Johnson and Duane Craw-
ford, Petroleum Engineering Depart-
ment, Texas Technological College,
has commenced an investigation to
determine the possible application to
artificial recharge some of the subsur-
face redevelopment techniques em-
ployed by the oil industry. Johnson
and Crawford intend to hydraulically
fracture the resevoir medium, thru
a recharge well, in order to force con-
tinued acceptance of playa water con-
taining considerable suspended sol-
ids. The results of these continuing
tests have not been published.

THE ARTIFICIAL RECHARGE
CONTROVERSY

Defining the artificial-recharge con-
troversy is as difficult as trying to
understand why it exists.

No reasonably well informed sci-
entist, or layman, will deny the need
for developing the techniques of ar-
tificially recharging the Ogallala For-
mation. Such practices must be ef-
ficiently developed if this area is to
ever avail itself to the mass importa-
tion of water—a commodity essential

to this area if it is to continue to ex-
pand, or even to maintain, its agri-
cultural production. Importation o f
water will be needed if this area is
to become the food and fiber supply
center of the State, Nation and indeed
the World. A role some already claim
for the Nation’s Great Plains physio-
graphic province, the southern sector
of which comprises the Southern High
Plains of Texas and New Mexico.

If one can not accept the possibili-
ty of, or even appreciate the need for
large scale importation of water, then
he need not look far to observe other
surface water that could be better
utilized, if it could be safely and eco-
nomically recharged to the Ogallala
Formation. Cases in point being the
operation of the Colorado Municipal
Water District; the probable surplus
water to be available to the member
cities of the Canadian River Munici-
pal River Authority, during some
winter months; and the admittedly
intermittent, and somewhat unreli-
able, playa catchment.

Nearly all scientists concerned with
groundwater research will agree, that
the Ogallala Formation, at least the
presently dewatered portion of same,
could be successfully recharged—pro-
viding the injected water is compati-
ble to the aquifer, the well is correct-
ly designed and equipped, and is op-
erated in conjunction with a properly
integrated surface groundwater man-
agement system.

If all these arguments are true,
then the controversy must center a-
round a misunderstanding as to what
constitutes successful artificial re-
charge.

The practicability of artificial re-
charge depends upon several diverse
factors, the primary one being—did
the installation perform the desired
task, or other spurious tasks, to such
a degree as to satisfy the expectations
of the well owner in respect to the
money and effort expended.

In the case of the experimenter
even negetaive results are some ful-
fillment of objectives.

In the case of the farmer, the crite-
ria of success are as diverse as the
number of owners of such installa-
tions.

SOME POINTS OF DISAGREEMENT

The dedicated “applied” researcher
unconsciously attempts to force into
practice any apparently beneficial del
velopment stemming from his re-
search. This is to say, that if his test
works he tends to apply his solution
to all similar problems. Such univer-
sal adaptability is seldom if ever ap-
plicable to groundwater-reservoir sys-
tems.

As an example, assume that a “suc-
cessful” (as defined by the well own-
er or operator) multiplepurpose
well is installed in central Hale Coun-
ty, employing certain well comple-
tion, and management practices. The
tendency is to accept the criteria for
this well as best, and to be areally a-
daptable. However, when these same
design and management parameters
are applied to a recharge installation,
say, in Hockley County, where the
geological and hydrologic conditions
are entirely different, and the well
fails to perform satisfactorily, the
tendency is to scrap the entire Hale
County criteria—some of which may
be adaptable to the Hockley County
operation.

Thus have been developed the my-
rid of “recommended” specifications
for multiple-purpose well design and
manhagement.

WHY SOME WELLS WORK
The one single parameter most con-
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1967 Board of Directors of The High Plains Underground Water Conservation
District, Left to Right: Chester Mitchell. Lockney, Andrew Kershen, Hereford,
Russell Bean, Lubbock, Weldon Newsom, Morton, and Ross Goodwin, Muleshoe.

trolling the workability of an artifi-
cial recharge ( multiple-purpose) well
is the transmissability of the aquifer.
This hydraulic coefficient represents
the product of the aquifer thickness
and its permeability.

Multiple-purpose wells in aquifer
areas of high transmissability are us-
ually considered successful — that is
to say, they are able to dispose into
the subsurface considerable volumes
of turbid playa water—all other de-
sign and management factors consid-
ered equal.

This generality is not applicable to
some ‘“high transmissability’”’ parts of
the Osgallala aquifer—where the per-
meability value is relatively small,
and the aquifer is relatively thick; or
where the permeability value is large,
and the aquifer is relatively thin.

Therefore, a “median” trasmissa-
bility is desirable—and at consider-
able risk, I would suggest in areas
where the aquifer is at least 100-feet
thick. and th e transmissability ap-
?rotaches 50,000 gallons per day per
oot.

Although I have chosen to use
transmissability as a ‘“workability”
parameter, the actual factors (which
are an integral part of transmissabili-
ty) controlling a wells long-term a-
bility to continue to accept unfiltered
playa water, are the unique combina-
tion of lithology and the aquifer—
well energy balance. A combination
requiring considerable explanation
not important to this writing.

PLAYA WATER RECHARGE AREA

The buried Cretaceous escarpment
(the occurance of rocks of Cretace-
ous age beneath the Ogallala Forma-
tion), approximately extending east
and west along the northern Lubbock
County line, thence northwest from
the northwest corner of Lubbock
County to the New Mexico-Texas
State line in central Bailey County,
appears to mark the southernmost
boundry of the area wherein multi-
ple-purpose wells, injecting playa wa-
%ell', are generally considered success-
ul.

North of this buried Cretaceous es-
carpment the “desirable” geologic
and hydrologic parameters, such as
lithology (size and sorting) of the
reservoir matrix, depth to the water
table, thickness and permeability of
the aquifer, are superior to these same
characteristics of the Ogallala Forma-
tion to the south; hence the apparent

general workability of playa-water-re-
charging, multiple-purpose wells in
the northern part of the Southern
High Plains.

CONTAMINATION

Until recently the artificial re-
charge controversy centered mostly
around mechanical artificial-recharge
problems. However, a new area of dis-
agreement has come into focus, pri-
marily as a result of the general pub-
lics interest in, and demand for
“clean” water.

Those advocating the installation of
enough multiple-purpose wells to re-
charge all playa catchment to the O-
gallala Formation — possibly 20,000
wells—claim that such a program
would not constitute a threat to the
quality of the water in the Ogallala
aquifer. However, there is a growing
faction in disagreement with this o-
pinion.

Very little is known about playa wa-
ter quality. The ecologic, and quality
of water characteristics of these lakes
hgs never been thoroughly investigat-
ed.

The accelerating dependence of
modern agriculture upon exotic
chemicals, such as, herbicides, pesti-
cides, defoliants, d e sicants, fungi-
cides, fertilizers, and other toxic and
nuisance chemicals, has received con-
siderable public attention. The in-
creasing use of such agricultural
chemicals in the High Plains area has
led to considerable speculation that
rainfall runoff and tailwater playa-
catchment may contain prohibitive a-
mounts of such toxic and nuisance
chemicals.

Playa water is known to be rich in
biota, some playa water could also
contain pathogens.

The accelerated development of re-
charge wells, by the general public,
should be curtailed until more is
known about playa water quality.

No unfiltered and/or untreated pla-
ya water should be injected in the
porous limestone reservoirs underly-
ing parts of Hale, Lubbock, Garza,
Lynn, Borden, and Dawson counties.

Operators of artificial recharge
wells should:

1) Recharge only into wells locat-
ed a “safe” distance from wells sup-
plying water for consumption or san-
itary purposes.

2) Runoff from watersheds that
have been treated with some of the
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Artificial Recharge—
(Continued from Page 3)

more toxic chemicals, such as the
chlorinated hydrocarbons and arsen-
ates, should be checked for such
chemicals before recharging into the
Ogallala aquifer.

3) “Fresh” runoff should not be
recharged directly to the aquifer
Runoff into playas should be permit-
ted to remain in the lakes for several
days, in order to permit settling of
suspended solids and to enhance
“self purification” ( biodegradation of
some “unspent” agricultural chemi-
cals).

4) Playa catchment experiencing a
general biological die-off should not
be recharged to the Ogallala aquifer.

There is presently no widespread
threat of contamination of the Ogal-
lala aquifer resulting from the opera-
tion or recharge wells. This could on-
ly become a problem if this practice
was adopted in mass by the playa
owners.

MORE RESEARCH NEEDED

It is apparent that a considerable
number of recharge ‘“tries”, tests,
demonstration projects, and basic re-
search have been completed and/or
are in progress. The conclusions and
recommendations drawn therefrom
appear to be as numerous and diverse
as are the number of recharge pro-
jects, which are surprisingly similar
in scope. This diversity of opinion in-
dicates a basic disagreement between
idividual methods of testing and anal-
ysis, and is an indication that all nec-
essary artificial-recharge research has
not yet been completed.

The District has recommenced a
project that will result in the coales-
cing and analysis of the results of all
artificial-recharge projects in the
High Plains area. Published and un-
published data concerning more than
20 projects, that have been conduct-
ed, sponsored by or otherwise involv-
ing the District, have been collected
and cataloged. This compilation pres-
ently includes about 500 pages of
text, data sheets, graphs, charts, and
pictures. It is hoped this thorough,
documented report, when published,
will help prevent duplication of ef-
fort; answer several questions in re-
gard to the preferred orientation of
future artificial recharge tests, dem-
onstration projects and other experi-

mentation; and possibly provide the
answer to the much debated question
—are recharge wells in the Southern
High Plains currently practicable.
Those who believe that the field of
artificial-recharge research has be-
come a trifle over-crowded, with re-

searchers researching researchers,
will find it necessary to adjust their
perspective, because, in the future,
the legions of artificial-recharge re-
searchers is destined to increase. The
apparently limitless abundance of
money for research, combined with
the romantism of artificial recharge,
will surely draw additional talent in-
to this still wide open and challeng-
ing field.

Artificial rechar ge experimenta-
tions should continue to be conducted
by the numerous agencies, organiza-
tions, institutions, and individuals
serving the many disciplines, howev-
er, there is an urgent need for orien-
tation of effort, in order to prevent
duplication—wasting scientific talent
and money.

NEXT MONTH—Potential For Under-
ground Storage.

LIST OF “CROSS SECTION” ARTIFICIAL-

RECHARGE ARTICLES

1) Replenishment of Ground Water Reservoir
11>ractices Being Studied, Cross Section January
955.

2) Replenishment of Ground Water Reservoir
Practices Being Studied, Cross Section, Febru-
ary 1955.

3) Raing Activate Recharge Experiment, Cross
Section, June 1955.

4) Recharge Experiment In Arkansas Visited,
Cross Secticn, August 1955.

5) Use of Runoff Water in Conservation, Cross
Section, October 1855.

6) Water District Presents Brief to Water Re-
sources Committee, Cross Section, January 1958.

7) Dowell Incorporated Discusses Recharge
with Water District, Cross Section, April 1958.

8) Water District Seecks Conservation Assist-
ance for High Plains Farmers and Ranchers,
Cross Section, October 1956.

8 Amarillo Artificial Recharge Report Avail-
able From Board of Engineers, Cross Section,
March 1957.

10) Approximately 102 Million Acre-Feet of
Groundwater Originally in District, Cross Sec-
tion, March 1957.

11) Artificial Recharge in the Texas High
Plains, Cross Section, April 1957.

12) District Attempts to Establish Ground Wa-
ter Recharge as Great Plains Practice, Cross
Section, May 1957.

13) Experiment Recharge Well Taking Over
One Million Gallons of Water Per Day, Cross
Section, May 1957.

14) Multi-Purpose Recharge Well Program is
Discussed With Soil Conservation Service, Cross
Section, June 1957.

15) Declining Underground Water Levels Spur
Interest in Wet-Weather Lake Water, Cross Sec-
tion, June 1957.

16) Individuals Practice Various Ways of Put-
ting Wet-Weather Lake Water Into the Under-
ground Reservoir for Future Use, Cross Section,
June 1957.

17) Recharge Wells To Be Television Topic,
Cross Section, July 1957.

18) Another Recharge Well Does the Job,
Cross Section, July 1957.

19) Rainfall Runoff Slavaged By Texas Tech
College, Cross Section, October 1057.

20) Artificial Recharge Wells in Texas High
Plains Will Aid in Prolonged Area Economy,
Cross Section, April 1958.

21) Procedure Outlined for the Installation
of a Recharge Well, Cross Section, June 1958.

22) Underground Water Resources of West
Texas and the Economics of Their Uses, Cross
Section, August 1958.

23) Texas Highway Department Will Drain
Area Right-of-Way With Recharge Wells, Cross
Section, October 1958.

24) What Happens to Sediments in Playa Lake
Water When Used for Underground Recharge
in Wells, Cross Section, January 1959.

25) Texas Technological College Constructs A
Drainage-Filtering Recharge System in A Playa
Lake, Cross Section, February 1859.

26) Tech Students Study Recharge Problem,
Cross Section, February 1959.

27) Chemical Offers New Approach to Solving
Problem of Sediments Suspended in Lake Wa-
ter, Cross Section, April 1959.

28) Data Reveal Flocculating Chemical Clears
Lake Water of Most Suspended Matter, Cross
Section, June 1959.

29) Underground Dater District Promotes Wa-
ter Consgervation Programs, Cross Section, Octo-
ber 1959

30) Ground-Water Recharge Subject of Thesis,
Cross Section, December 1959.

31) Hydrologist Will Speak During National
Convention of A. W. W. A., Cross Section, April
1960.

32) How Much Does Recharge Water Cost,
Cross Section, April 1960.

33) Recharge Well Used in Conducting Floc-
culating Chemical Test, Cross Section, July 1960.

34) Lake Water Represents Source of Eco-
nomic Wealth in High Plains, Cross Section,
July 1960.

35) Gravel Filters Used in Laboratory to Ex-
tract Suspended Solids from Water, Cross Sec-
tion, May 1961,

36) District Installs New Experimental Re-
tlzhalrge Well, Filter System, Cross Section, June
961.

37) Gravel-Filter System and New Recharge
Well Completed by High Plains Underground
}Jgg{er Conservation District, Cross Section, July

38) High Plains Water District Tries Centri-
fuge in Artificial Recharge Studies, Cross Sec-
tion, August 1962.

PARTIAL LIST OF ARTIFICIAL-RECHARGE
PUBLICATIONS

Billingsley, R., An economic appraisal of
ground woter recharge through multi-purpose
wells, High Plains of Texas, High Plains Under-
ground Water Conservation District No. 1, 1957

Broadhurst, W. L., Practices on the High
Plains of Texas, Ground-Water Recharge and
Conservation Panel Discussion, American Water
Works Association, Journal 55, 1960.

———————Research and surveys of Under-
ground Water Conservation Districts. Proceed-
ings First West Texas Water Conference, 1963.

Cullinan, T. A., Preliminary study of the
movement of silt and clay in a water-bearing
formation. Unpublished Master Thesis, Texas
Technological College, 1959.

Clyma, Wayne, Artificial groundwater re-
charge by a multple-purpos: well. Texas Agri-
cultural Experiment, MP-712, 1964.

——————————and Broadhurst, W. L., Clarifi-
cation of playa lake water by aerial application
of a flocculating agent. Texas Agricultural Ex-
periment Station, Progress Report 2168, 1961.

~——— — and Jensen, M. E., Flocculent
used to remove sediments from playa lake wa-
ter used for groundwater recharge. Texas Agri-
cultural Experiment Station, Progress Report
2144, 1960

Winn, R. M., Clarification of lake water prior
to artificial recharge by wells. Unpublished
lillgi.s‘;;er Thesis, Texas Technolegical College,
Underwood, D. B. and Smith, D. E., Gravel
fillers for recharge. Unpublished term paper.
Texas Technological College, 1981.

Water Is Your
Future,

Conserve It!

YOUR WATER
STATEMENT

Japuary in the Water District
means income tax time for some,
Christmas bills for others, seed and
fertilizer buying time for many, and
observation well measuring time for
the personnel of the Water District.

Amnually, the District makes water
level measurements of more than 800
observation wells within the thirteen
county area within the District.

The wells in the District are a por-
tion of over 1,700 wells that will be
measured by the High Plains Under-
ground Water Conservation District,
North Plains Water District and the
Texas Water Development Board.

The importance of the observation
well program to the landowner has
been ably demonstrated by the tax
depletion allowances that were al-
lowed land owners last year for
groundwater used in the business of
irrigation farming. Data assembled,
from detailed records kept on obser-
vation wells, was used to prove the
annual decline of the water table un-
der thousands of acres of farm land.
This idecline was used in calculating
the lax depletion allowance.

The observation well program is
the general basis for computing the
decline of the water table for the en-
tire District. A good thorough back
log of data is available on every well
and fgives a good clear picture of
what is happening to the groundwa-
ter reservoir in a certain area.

Ohservation wells in the Southern
High Plains, South of the Canadian
River, are the wells that determine
the amount of decline shown in the
Water District.

Waler levels in the observation
wells reflect the stages of the water
reservoir. The readings reveal the
extent to which water supplies are
depleted by drought, by heavy pump-
ing for irrigation, industrial uses and
public water works, and also to the
extent to which they are replenished
by rainfall and snow.

The observation wells are measured
in Janhuary of each year because of
the ability to get a “fair” picture of
the water table. By waiting until Jan-
uary to measure the well, it has had
time to recover from the summer
pumping. If the wells were measured
in September, the reading would not
give a true picture because of the
pumping stress placed on it during
the irrigation season.

The Water District has spent con-
siderable time in establishing its fine
system of observation wells, and they
have l?:roven to be of great value to
all landowners of the Southern High
Plainz who are taking advantage of
the water depletion ruling.
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Potential For Storage
Ot Water In Southern
High Plains Of Texas

By F. A. RAYNER

There is enough unused space with-
in a 21 county area in the Southern
High Plains of Texas to store nearly
three times as much water as can be
stored in all of Texas’ major fresh-
water lakes. This same space could
store nearly 1% times the total
amount of water that could be stored
in the existing major reservoirs in
Texas, when added to the total stor-
age of all the lakes proposed for con-
struction, by the Texas Water Devel-
opment Board, within the next 53
years.

If this unused space was filled with
water, and could be withdrawn as
needed, it would supply all of Texas’
water requirements for more than
eight years at the present rate of con-
sumption, and it could supply all of
Texas’ water requirements for more
than six years at the projected annual
use by the year 2020.

This tremendously lar ge storage
space is located at the headwaters of
the three major streams—Red, Brazos
and Colorado—that drain more than
40 percent of all the land area in
Texas.

This storage space has not been
seen by the human eye, although an
estimated 500,000 people live and
prosper upon it.

This space is in ready access to the
homes, farms, and cities throughout
most of the Southern High Plains.

This space consists of the inter-
connected void between the individual
grains of sand comprising the Ogal-
lala formation — the Caprock — the
Plains.

THE PLAINS

Within the area shown by Figure
1, the Southern High Plains in Texas
consist of a gentle, southeast homo-
clinal plateau, ranging in altitude
from about 2,600 feet in Martin Coun-
ty to more than 4,400 feet in Deaf
Smith County. In this 21 county area,
the featureless Plains topography is
broken only by the escarpment in
northwest Deaf Smith County—form-
ing a part of the southern boundary
of the Canadian River watershed
“badland”—and th e spectacular es-
carpment and reentrant canyons on
the east, in Randall, Briscoe, Floyd,
Crosby, Lubbock and Dawson Coun-
ties.

Although the land surface slopes
to the southeast at about 10 feet per
mile, the only perceptible relief are

(Continued on Page 3)

“THERE IS NO SUBSTITUTE FOR WATER"

NEW MEXICO

EXPLANATION

TERTIARY AGE ROCKS (OGALLALA FORMATION)

CRETACEOUS AGE ROCKS
SUBSURFACE
TRIASSIC AGE and OTHER ROCKS

20

30 MILES

Key to Counties

EXTENT OF CRETACEOUS AGE ROCKS

TRACE OF THE GEOLOGIC SECTION (FIGURE 2)

HIGH PLAINS ESCARPMENT

GENERALIZED GEOLOGIC MAP OF A PART OF THE

SOUTHERN
FIGURE 1

HIGH PLAINS OF TEXAS

February 1967

'COURT RULES ON

WATER USE BY
OIL COMPANY

In an opinion handed down Febru-
ary 20, 1967, the Court of Civil Ap-
peals in Amarillo affirmed the judg-
ment of Judge Ledbetter in Hockley
County in the case of Sun Oil Comp-
any v. Earnest Whitaker, et al. The
High Plains Underground Water Con-
servation District No. 1 was an inter-
venor in this case.

The Court of Civil Appeals held
that Sun Oil Company failed to show
its right to the free use of under-
ground fresh-water for water-flood-
ing purposes. Sun Oil Company con-
tended that it had the right to use
fresh water for water-flooding purpo-
ses by virtue of the “free wood and
water” clause in its oil and gas lease.
The Court rejected this contention
pointing out that the intention of the
parties should control and that the
parties did not intend to allow the oil
company to use water for this pur-
pose when this particular lease was
executed in 1946. The Court said in
part,

“Principles of equitable justice
must dictate that a grantor would not
reasonably intend in the absence of
specific language to the contrary, to
grant a use which could, and under
this record would, have the effect of
substantially destroying the very es-
tate the grantor reserved.”

Chief Justice James Denton wrote
the opinion. Attorneys for the High
Plains Underground Water Conserva-
tion District No. 1 are Geo. W. Mc-
Cleskey and Don Graf, of the firm of
Nelson, McCleskey & Harriger of Lub-
bock, Texas. Attorneys for Mr. Earn-
est Whitaker are Earl Allison and
Dwight Mann, of the firm of Allison,
Mann & Allison of Levelland, Texas.

DECLINE MAPS AVAILABLE

Contour maps showing the decline
of the water table in the Ogallala
formation during 1966 were releas=d
by the District on February 15th.

These maps, one for each of the 13
counties in the High Plains Under-
ground Water Consevation District
No. 1, have been reviewed and accept-
ed by Internal Revenue Service Engi-
neers, and are to be used as guide-
lines in calculating cost-in-water-de-
pletion, income-tax allowances.

In order to facilitate the location
of individual parcels of land—expe-
diting claims—a gridding system has
been incorporated on the 1966 maps.

Copies of these maps can be obtain-
ed by contacting the District at 1623
15th Street Lubbock Texas 79401.
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COUNTY COMMITTEEMEN
Armstrong County
Cordell Mahler, 1968 ... _ . Wayside, Texas
Foster Parker, 1970 .. .- Rt 1 Happy, Texas
George Denny, 1969 __ — Rt 1, Happy, Texas
Guy Watson, 1968 ... Wayside, Texas
James Bible. 1970 ... Wayside, Texas

Bailey County
Mrs. Billie Downing
High Plains Water District
Box 594, Muleshoe, Texas
Marvin Nieman, 1968 _.. Rt 1, Box 107, Muleshoe
Ernest Ramm, 1970 —-— Rt 2, Muleshoe
Homer W. Richardson, 1968 ___. Box 56, Maple
W. L. Weleh, 1970 . . . Star Rt, Maple
J. M. Witherspoon, 1969 .. Box 261, Muleshoe
Committee meets last Friday of each month
at 2:30 p. m,, 217 Avenue B, Muleshoe, Texas.

Castro County

E. B. Noble
City Hall, Dimmitt, Texas

Calvin Petty, 1969 . Box 605, Dimmitt, Texas
Dale Maxwell, 1970 . Hiway 385, Dimmitt, Tex
Frank Wise, 1970 ... 716 W. Grant, Dimmitt
Donald Wright, 1968 .. Box 85. Dimmitt
Morgan Dennis, 1968 ... Star Rt, Hereford

Committee meets on the last Saturday of cach
month at 10:00 a. m., City Hall, Dimmitt, Texas.

Cochran County

W. M. Butler, Jr.
Western Abstract Co., Morton, Texas

D. A. Ramsey, 1970 Star Rt 2, Morton
Ira Brown, 1968 o . Box 774, Morton
Willard Henry, 1969 ____ -— Rt 1, Morton
Hugh Hansen, 1970 . —- Rt 2, Morton
E. J. French, Sr., 1968 ... Rt 3, Levelland

Committee meets on the second Wednesday of
each month at 8:00 p. m., Western Abstract Co.,
Morton, Texas.

Deaf Smith County

Mrs. Mattie K. Robinson
High Plains Water District
317 N. Sampson, Hereford, Texas

W. H. Gentry, 1969 ______ 400 Sunset, Hereford
Billy Wayne Sisson, 1968 __.__. Rt 5, Hercford
Frank Zinser, 1970 _.____ Rt 5, Hereford
Billy B. Moore, 1968 __. ‘Wildorado, Texas
L. B. Wortham, 1970 __ - Rt 3, Hereford

Committee meets the first Monday of each
month at 7:30 p. m., High Plains Water District
office, Hereford, Texas.

Floyd County

Sam Puckett
325 E. Houston St., Floydada, Texas

Pat Frizzell, 1970 __ Box 1046, Lockney
J. S. Hale, Jr., 1969 - Rt 1, Floydada
Tate Jones, 1970 ___ . —— Rt 4, Floydada
M. M. Julian, 1968 .__..____ Box 65, South Plains
M. J. McNeill, 1968 ... 833 W. Tenn., Floydada

Committee meets on the first Tuesday of each
month at 10:00 a, m,, Farm Bureau Office, Floy-
dada, Texas.
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Hockiey County

Murray C. Stewart
208 College, Levelland, Texas

J. E. Wade, 1970 __ .- Rt 2, Littlefield
Preston L. Darby. 1968 __ . Rt 1, Ropesville
Jimmy Price , 1970 - Rt 3, Levelland
H. R. Phillips, 1968 - Rt 4, Levelland
S. H. Schoenrock, 1969 . Rt 2, Lavelland

Committee meets first and third Fridays of
each month at 1:30 p. m., 917 Austin St., Level-
land, Texas.

Lamb County
Calvin Price
620 Hall Avenue, Littlefield, Texas

Jack Thomas, 1970 .. Box 13, Olton
Roger Habercr, 1968 . S— . Earth
W. B. Jones, 1969 ____ Rt 1, Anton
Troy Moss, 1968 R . Rt 1, Littlefield
Lee Roy Fisher, 1970 . Box 344, Sudan

Committee meets the “first Thursday of each
month at 8:00 p. m., Crescent Housz Restaurant,
Littlefield, Texas.

Lubbock County
Mrs. Doris Hagens
1628 15th Street, Lubbock, Texas
R. F. (Bob) Cook, 1970 ... 804 6th Pl, Idalou
Bill Hardy, 1968 Rt 1, Shallowater
Bill Dorman, 1970 .. 1910 Ave E, Lubbock
Edward Moseley, 1969 _ e Rt 2, Slaton
W. O. Roberts, 1968 _. . Rt 4, Lubbock
Committee meets on the first and third Mon-
days of each month at 1:30 p. m., 1628 15th St.,
Lubbock, Texas.

Lynn County
Mrs. Doris Hagens
1628 15th Street, Lubbock Texas

Don Smith, 1969 . Box 236, New Home
Harold G. Franklin, 1968 ... Rt 4, Tahoka
Roy Lynn Kahlich, 1970 . ... . Wilson
Roger Blakney, 1970 ___ Rt 1, Wilson
Reuben Sander, 1968 ... .. Rt 1, Slaton

Committee meets the third Tuesday of each
month at 10:00 a. m., 1628 15th Street, Lubbock,
Texas.

Parmer County
Aubrey Brock

Wilson & Brock Insurance Co., Bovina, Texas
Webb Gober, 1963 .. .. RFD, Farwell
Henry Ivy, 1970 _ ... Rt 1, Friona

Jim Ray Daniel, 1970 .. eeceenene. Friona
Carl Rea, 1968 . Bovina
Ralph Shelton, 1968 ... . Friona

Committee meets on the first Thursday of
each month at 8:00 p. m., Wilson & Brock Insur-
ance Agency, Bovina, Texas.

Potter County
Fritz Meneke, 1970 ____ Rt 1, Box 538, Amarillo

W. J. Hill, Jr., 1969 - Bushland
L. C. Moore, 1968 ... ereeeee. Bushland
Jim Line, 1968 Bushiland

Vic Plunk, 1970 .. . Rt 1, Amarillo

Randall County
Mrs. Louise Knox

Randal County Farm Bureau Offiee, Canyon
R. B. Gist, Jr., 1968 ___ . Rt 3, Box 43, Canyon
Ralph Ruthart, 1969 _____._. - Rt 1, Canyon
Carl Hartman, Jr., 1968 _. - Rt 1, Canyon
Marshall Rockwell. 1970 I Canyon
Richard Friemel, 1970 . ... Rt 1, Canyon

Committe meets on the first Monday of each
month at 8:00 p. m., 1710 5th Ave., Canyon, Tex.

Eighty percent of the Nation’s popu-
lation lives in cities, and use averages
out to about 150 gallons of water per
city-dweller per day, for a total of
23 trillion gallons daily supplied by
19,200 water works which cost about
$50 billion.

The August 1966 Ram—Detrlment or Asset

By F. A. RAYNER

The total A ugust rainfall of 8.85
inches was the largest August rain-
fall in the past 56 years of record
maintained at Lubbock, Texas by the
U. S. Weather Bureau.

During this same month the record
24-hour rainfall of 3.78 inches, for
any August day, was also established.

The August 1966 rainfall was 5.06
times greater than the 56-year mean
August rainfall and 4.78 times great-
er than the total August rainfall dur-
ing the maximum rainfall year of
1941.

This phenominal A u gu st rainfall
once again demonstrated agricultures
dependence upon the expected norm

in weather conditions. Thousands of
acres of “late” cotton still remains un-
harvested in the fields, to be plowed
under in preparation for next years
crop. A case of too much water—stim-
ulating growth and retarding maturity
—and a record early frost (the Octo-
ber 15 killing frost was 20 days pre-
mature of the average, November 4,
occurance of the first killing frost).

Most agriculturists believe that the
August 1966 rains, for the most part,
were generally detrimental to the pro-
duction of the major 1966-season
“cash” crops.

Although the August rains could
not be efficiently utilized by the 1966
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season crops, the relatively small part
of this surplus rainfall that resulted
in deep percolation could, if properly
utilized, prove to be a boom to the
1967 crop-year irrigator.

Bill Lyle, Area Irrigation Special-
ist, Texas Agricultural Extension
Service, reports:

“Preplant irrigation should be light-
er than usual this year due to the ex-
cessive moisture received last fall. Al-
though the upper portion of the root
zone is extremely dry at present from
an unusually dry winter, reports from
farmers and researchers over the
plains indicate adequate subsoil mois-
ture is present starting at depths
ranging from about 12 to 18 inches
below the surface. Therefore, it will
be necessary to apply only enough
preplant moisture to bring the top
dry portion of the root zone to field
capacity. It is suggested that each
farmer sample his field to determine
the depth at which moisture is ade-
quate.

“The amount of water necessary to
bring a dry soil to field capacity is
dependent primarily on its texture.
The approximate amounts required,
expressed as inches of moisture per

Potential For Storage—

( Continued from Page 1)

the thousands of shallow, saucer-like
depressions termend “playas”, and
the relatively shallow dry draws—
ancient tributaries to the Red, Bra-
zos, and Colorado Rivers. The tree-
less Plains were aptly described by
the person who noted that one could
see for three days in any direction.

Nearly 18,000 :‘square miles of the
estimated 20,600 square miles shown
on Figure 1 are 3,000 or more feet
above sea level. This represents about
36 percent of the estimated 50,000
square miles in the High Plains and
Trans Pecos, the only large areas in
Texas more than 3,000 feet above sea
level.

GENERAL GEOLOGY

The geologic units relevant to the
subsurface, fluid-storage potential
within the Plains are, in ascending
order (oldest to youngest), the Tri-
assic, Cretaceous and Tertiary age
rocks.

Triassic age rocks—the “red beds”
—immediately underlie about 12,000
square miles of the Ogallala forma-
tion, nearly 60 percent of the area
shown on Figure 1. Cretaceous age
rocks, overlying Triassic rocks and
underlying Tertiary age deposits, gen-
erally consist of a thin basal sand,
thin-bedded limestones, and a rela-
tively thick section of dark (organic)
shale—described by well drillers as,
“the blue”.

The Ogallala formation of Tertiary
age, consists of a heterogeneous ser-
ies of gravel, sand, silt and clay hori-
zons, and, near the land surface, an
extensive series of caliche beds. These
predominantly unconsolidated depos-
its extend up from the ancient land
surface at the top of the Triassic and
Cretaceous rocks, to the present-day
land surface.

The vertical relationship of the Tri-
assic, Cretaceous and Tertiary age
rocks is illustrated by Figure 2,

The saturation in the Ogallala for-
mation, commonly referred to as the
Ogallala aquifer, constitutes the
Plains only notable water supply.

More than 50,000 wells are pump-
ing more than 6 million acre-feet of
water each year from this aquifer.

foot of soil depth, are as follows:

Precipitation At Lubbock, Texas—1911 To 1966

Coarse sand ... 0.75 to 1.1 From Records by the U. S. Weather Bureau
Fine sandy loams ... 1.2 to 1.7 =
Year Jan. Feb, Mar. Apr. May June July Avug. Sept. Oct. Nov. Dec. Annval
Loams 1.7 to 1.9 1Al 38 583 43 236 72 38 6.5 21 133 108 .22 155 2Li4
Clay loams 1.9 to 2.3 1912 02 128 61 50 158 .98 335 237 .73 281 01 38 14.00
1913 04 30 118 142 .24 588 40 .33 419 153 154 213 1047
Clays 21 to 2.7 1914 15 .10 .29 147 4.04 3.8 6.7 595 46 712 35 147 3143
“Remember that irrigation systems o1 e = B T e e
are not 100 percent efficient, and that —a17 35 05 21 58 107 64 143 116 303 .4 08 T 87
the values given are net amounts of 1918 84 58 05 .72 167 295 53 .19 .79 51 .69 203 1215
water. Most irrigation application sys- 1919 12 25 330 353 210 353 228 283 570 734 .36 .19 3161
tems are estimated to be about 70 1920 .90 BT 24 15 291 366 219 264 163 143 221 .09 18.61
percent efficient. As an example’ if 1821 14 43 147 24 43 7.1 84 92  4.50 02 T T 16.72
2-inches of water are required, about 1% I N M T
?i‘lerllgl},es should be delivered to the —7 T 17 86 88 00 170 120 176 125 47 03 06 945
. . . 1925 85 02 T 112 231 .46 338 333 044 133 .11 21 22.75
The August rains provided runoff ~i9zs 56 .04 164 181 514 110 103 275 4.15 840 67 1.17 29.08
to partially fill thousands of playas. 1927 M9 31 T 40 T 281 216 59 116 40 T .81 959
Unfortunately this playa catchment 1928 31 118 T 09 308 1.06 678 404 .08 2.10 74 .28 19.714
constituted surplus, surface-water 1929 43 34 203 .15 681 .90 .20 168 1368 3.56 100 .07 18.63
supplies in respect to the areas agri- 1930 61 03 .45 1.04 171 170 .12 134 .11 391 .04 144 13.40
cultural needs— having accumulafed —gz3 T T NN MmN T WM wet MW
at the end of the growing season. This —g33 37 95 02 06 297 31 136 219 71 42 .99 .06 1041
surplus water was a strong stimuli to g3z 06 06 198 108 126 28 65 166 186 .28 .55 T 02
those advocating crash artificial re- 1935 12 60 89 04 349 257 125 1.69 3.02 1.22 204 33 17.28
charge programs. However, a casual 1936 1.08 T 59 .92 58 .02 1.13 .13 1393 152 .74 .21 27.03
review of the precipitation history— 1937 26 01 181 201 400 312 132 206 385 3.22 07 52 22.25
as presented in the precipitation ta- 1938 91 1.18 49 14 199 5.89. 4.01 A7 .63 51 27 03 16.52
ble and illustrated by the precipita- 1939 245 19 .09 28 182 67 173 275 .01 .04 .18 60 1171
tion histogram—would tend to dis- 1940 23 197 T 184 174 208 T 157 73 107 235 .20 13.16
pute the advisability of speculating 1941 55 61 356 2.3 1260 413 368 185 447 589 .17 .72 4053
. 1942 04 18 51 3.25 .35 174 258 407 7.61 339 .01 270 2133
on a water conservation program 1943 04 02 .25 53 271 237 3.17 T 116 .10 .63 187 12.04
based upon a 56-year rainfall anom- ~T1e; 128 136 108 .84 303 175 293 247 373 .80 127 164 2.5
aly. 1945 69 39 .10 .46 .46 .36 308 217 222 296 27 .33 1278
The 1966 year did not close on a 1946 118 .15 .76 .07 1.49 272 .58 355 349 467 44 104 2014
note of surplus rainfall; quite the con- 1947 73 02 60 106 635 136 106 06 08 .37 143 .52 13.03
trary, the total precipitation for Oc- ig:g 4.14 138 17 .33 288 231 175 31 145 98 03 .13 1186
faber. Novergher. and. December: 1968 05 20 80 184 780 465 1.18 207 4.76 149 T 43 2036
2 ) 1950 28 18 T .88 393 68 313 208 374 .14 .03 .03 1510
(.14 inches) also closely approach the —yg57 32 66 78 B8 263 419 204 262 .70 93 .06 .02 1553
driest three end-of-year-months rec- 1952 98 .05 04 230 139 104 324 188 92 00 .06 .06 13.76
ord established in 1921. The total pre- 1953 34 16 107 62 137 45 147 257 .04 401 .16 .05 1231
cipitation of .24 inches, from October 1954 06 T 04 101 445 51 .19 392 T 282 T 1.09 13.99
1, 1966 to the date of this writing, 1055 83 T 03 10 245 230 303 62 276 453 10 T 1684
February 17, 1967, establishes a 56. 1956 01 156 T 36 180 32 69 106 03 173 T 30 1083
year record low precipitation for this ig;; B . g';i = ;'33 - '*r.gz“ g—g—f‘,:
140 day period. 1059 08 .07 T 1.28 215 725 130 .12 .89 98 .02 147 1621
1960 66 04 61 a8 116 572 537 05 34 583 .00 125 2219
1961 56 351 134 .10 205 403 406 178 .18 .55 1.31 .35 18.82
Water I Y Your 1962 26 02 10 120 .10 256 485 131 417 266 43 .67 1835
1063 06 54 .13 25 6.9 210 .37 267 .78 59 113 .20 1621
F uture 1964 45 16 84 .11 167 500 .82 116 246 30 .57 .90 1422
7 1965 08 35 22 4l 163 144 214 62 568 108 02 .50 1415
Conserve It’ o B2 06 13 303 67 227 57 885 215 T _ 1103 1839
3 —Trace
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APPROXIMATE GEOLOGIC SECTION ALONG LINE N—S, AS SHOWN ON

STORAGE POTENTIAL IS INCREASING

Natural recharge to the Ogallala
formation must come from the deep
percolation resulting from the pre-
cipitation (averaging about 18 inches

FIGURE

per year) that falls on the Plains in

1

FIGURE 2

Texas and New Mexico. This natural

replenishment is in the order of mag-
nitude of .2 inches per year—about
250,000 acre-feet per year in the 21

counties.

This imbalance in the water budget
is documented by the water-level
measurements made annually in sev-
eral hundred observation wells. These
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data show a trend to depletion of the
aquifer — creating additional storage
potential.

(To be continued)
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Water Facis—

Water in the human body serves
many uses—it cools, carries food to
the cells, moistens and cleanses the
eyes and eliminates waste production
from the kidneys. Of the 50 quarts
of water in the body, about 2% quarts
must be replaced each day to account
for that used in food production, cool-
ing (perspiration) and waste dispos-
al.

In every stream much of the flow
represents waste water returned from
cities and industries. In periods of
lowest flow, such as late summer,
waste water may constitute almost
the entire flow at some points.

Please Close Those
Abandoned Wells!!!

WHEN YOU MOVE—

Please notify the High Plains Under-
ground Water Conservation District,
Lubbock, Texas on Post Office Form
22S obtainable from your local post-
master, giving old as well as new address,
to insure no interruption in the delivery
of “The Cross Section.”

INCLUDE YOUR ZIP CODE NUMBER

lest Texans Must Unite To Import Water

West Texas faces a great decision
within the next 18 months. The de-
cision is, “what can West Texans pay
for imported surface water for irri-
gation?”

A preliminary State Water Plan has
been prepared. Studies are now being
conducted on the economics and feas-
ibility of transporting water to West
Texas. When the studies are complet-
ed it will be up to West Texans to
make a decision on the amount they
can pay for water and if they want
water imported to our area.

Engineers have told officials of the
High Plains Underground Water Con-
servation District that there is 16
million acre feet of surplus surface
water that can be made available to
West Texas.

Studies being conducted by the Bu-
reau of Reclamation propose the di-
version of water from the Mississippi
River, up the Arkansas River into Ok-
lahoma then to Texas. Another study
is being conducted to bring water
from the Mississippi into Texas, by
pumping it up the Red River, and into
the Panhandle of Texas. A third
study proposes the movement of wa-
ter from the Mississippi in Louisiana
to the Colorado River. The water
would then be pumped up the Colo-
rado to West Texas.

Assuming all the studies being
made prove that the importation of
water to West Texas is feasible, what
decisions will have to be made by the
local people?

In a recent speech, Joe G. Moore,
Jr., Executive Director, Texas Water
Development Board, made the follow-
ing statement:

“It is at this point that I want to
speak frankly concerning some of the
decisions that citizens living in West
Texas are going to face with regard
to the importation of water. You do
not face these decisions alone—the
cost of moving water in the amounts
necessary to sustain the potential for
irrigation in this area will require
the combined resources of State and
Federal agencies. But there are de-
cisions you must mak e yourselves,
here in West Texas, which will de-
termine whether or not such an ulti-
mate commitment by the rest of the
State and by the Nation is either pos-
sible or feasible.

“First, it would be naive to believe
that conveyance facilities on the scale
we have been discussing could be fi-
nanced, constructed or operated with-
out the participation of Federal agen-

By BILL J. WADDLE

cies and the use of Federal funds. To
move several million acre-feet of wa-
ter for the purpose of supplying pres-
ent and potential irrigation develop-
ment in West Texas will require Fed-
eral funds available under the Recla-
mation Acts as amended from time to
time. These statutes presently limit
the amount of water to which each
individual land owner is entitled to
that amount which is required for 160
acres, or 320 acres for a farmer and
his wife. Such a limitation on indi-
vidual irrigated farm units impinges
directly upon the farming practices
in the entire West Texas area where
farms are generally considerably larg-

I

“There has been substantial oppo-
sition to prior attempts to amend or
modify this acreage limitation. Never-
theless, these efforts continue. You in
West Texas must make known to your
Congressmen and be prepared to pre-
sent before appropriate Congression-
al Committees your views as to the
modification or removal of these acre-
age limitation provisions.

“Even if we assume that this con-
straint is in some way removed, and
the construction and operation cost
of the system to bring irrigation wa-
ter to West Texas is provided inter-
est-free, the costs—both initial capi-
tal costs and continuing annual opera-
tion and maintenance costs—will still
be enormous.

“No construction can begin, and no
water can move to West Texas, until
there is a firm commitment on the
part of a responsible political entity
to contract for the repayment of the
project costs allocated to the area.
Such a contractual capability is not
presently available to any political
entity in the West Texas area. Ulti-
mately, in order to make such a com-
mitment, you must form a master dis-
trict of some kind. Such a district will
need broad powers including the fol-
lowing:

“1. Power to contract with the State
or the United States for an imported
water supply and to assure repay-
ment of the costs for such a supply.

“2. Power to distribute water to
users either through a surface or an
underground distribution system or
through a combination of both.

“3. Power to contract with local or
subdistricts — for ‘retail’ distribution
of water.

“4, Power to borrow money and in-
cur indebtedness, issue bonds, and
take all other required responsible fi-

nancial actions necessary to repay ob-
ligations for the delivery of water.

“5. Power to charge direct water
tolls and charge indirect beneficiaries
who obtain water from underground
sources recharged as a consequence
of movement of water through deliv-
ery systems.

“6. Power to levy taxes on all land,
improvements, and minerals within
the geographical limits of the district
to meet obligations for imported wa-
ter above the revenues available from
direct water tolls.

“7. Power to control the use of
flood and storm waters within district
boundries; to establish drainage sys-
tems where this becomes necessary;
to appropriate water and water rights;
to store water both on the surface
and in underground reservoirs; to in-
duce methods for the reclamation and
reuse of water for all purposes;

“8. Power to construct, or finance
the construction of facilities neces-
sary to achieve the objectives of wa-
ter supply within the district.

“9. Power of eminent domain so
that %roperties required for the con-
struction of facilities needed by the
district can be condemned or other-
wise acquired through legal process.

“10. Power to control the pumpage
of ground water.

“11. Power to prevent the waste of
water within the district boundaries.

“12. Power to prevent contamina-
tion or pollution of surface and un-
derground sources of water within the
district.

“13. Power to engage staff to con-
duct investigations or to have inves-
tigations made either on its own in-
itiative or in cooperation with the
State ?r with the Federal govern-
ment.’

It appears that Mr. Moore has men-
tioned some very important problems
that a Master Water District will face.

A Master Water District, and it
seems one will be a necessity if sur-
face water is imported to West Texas,
must include all the geographic area
to be gerved by imported water.

Formation of a Master Water Dis-
trict will require a greater degree of
understanding and acceptance than
any undertaking which has ever faced
the people of West Texas.

A source of water must be found
for the area, a method of delivering
this water to the people, and a meth-
od of paying for this water. Let us
hope that West Texans can unify
themselves and get the job done.
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OBSERVATION WELL RECORDS . .

[He ANNUAL WATER STATEMENT

By F. A. RAYNER and A. W. WYATT

During January 1967, personnel of
the High Plains Underground Water
Conservation District No. 1 and the
Texas Water Development Board
measured the depths to water in 711
“observation” wells.

This January’ measurements con-
stitue the continuation of an annual,
water-level-measuring program initi-
ated by the U. S. Geological Survey
in 1936.

The Jauuary 1967, depths-to-water-
below-land-surface measurements —
made in observation wells located in
Bailey, Castro, Cochran, Deaf Smith,
Floyd, Hockley, Lamb, Lubbock, Par-
mer, Potter and Randall Counties,
and in those parts of Armstrong and
Lynn Counties in the District—are
listed in the well tables on pages 2
through 7. These tables include only
those observation wells for which va-
lid, 1967, water-level measurements
are available. They do not represent
a list of all of the wells in the obser-
vation-well program in the respective
counties. These tables also include
the January 1962, depths-to - water
measurements (if available); the to-
tal change in depth to water for the
period of record included in these
tables; and the decline per year for
the years of record.

January 1963, 64 and 65 measure-
ments are shown for those wells for
which a Jaunary 1962 measurement
was not available.

The locations of the wells listed in
the well tables are shown on the
county maps.

A summary of the annual, depth-to-
water measurements is presented in
the following table. This summary in-
cludes only those records covering
the 5-year period from January 1962
to January 1967. It should be noted
that these data do not represent a
valid analysis of the amount of de-
cline of the water levels throughout
the respective counties—it only rep-
resents, and is included to facilitate,
a generalized review of the 5-year
water-level declines in some of the
observation wells. Table next column:

HISTORY OF DEVELOPMENT

In 1936, the U. S. Geological Sur-
vey in cooperation with the Texas
Board of Water Engineers (later the
Texas Water Commission, now the
Texas Water Development Board)
commenced an inventory of wells,
well logs, and water-level measure-
ments in several counties in the High
Plains. These, Works Progress Ad-
ministration sponsored, studies pro-
vided the framework and the nuclei

No. of Waells Avg, Decline,

With 5-Year In Feet,
COUNTY Record Per Well
Armstrong 9 1.89
Bailey 42 1.71
Castro 39 3.77
Cochran 53 1.94
Deaf Smith 52 3.56
Floyd i 4.56
Hockley 36 2.05
Lamb 32 231
Lubbock 93 2.73
Lynn 29 1.50
Parmer 41 4.09
Potter 3 2.93
Randall 15 1.93
TOTAL 522 2.92

for the first observation-well pro-

gram.

From 1936 to 1948, the observation-
well program continued to expand,
until about 500 wells were included
in the Southern High Plains program.
Some of these wells were widely-
spaced, windmill wells—located near
the arterial highways traversing the
Plains. However, the majority of the
annual, water-level measurements
were being made in irrigation wells
concentrated in irrigation enclaves
near Hereford, Lockney, Lubbock,
Muleshoe, and Plainview.

Throughout a considerable part of
the early (formulative) years, geolo-
gists and engineers tended to concen-
trate the addition of wells to the ob-
servation-well program in their speci-
fic areas of concern—creating “spot”
coverage, neglecting large areas of
the reservoir system.

In 1956, District personnel added
about 69 wells to the observation-well
program, and commenced making
some of the annual, water-level mea-
surements in cooperation with the U.
S. Geological Survey and the Texas
Board of Water Engineers.

In September 1960, the Texas
Board of Water Engineers assumed
responsibility for the formerly joint
(with the U. S. Geological Survey)
program. Since that time the District
has expanded its cooperation with the
State—making about half of the mea-
surements in the 13-county District
area.

In August 1962, the District entered
into a contract with the Texas Water
Commission to expand, upgrade and
revise a part of the observation-well
network within the District. Under
this contract about 210 new wells
were added to the program, in areas
not previously covered by the obser-
vation-well network. A detailed sched-
ule (data sheet) and location sketch
(map) was prepared for each of
these new wells, and they were “tag-

Becoming Involved

We are now living in the most pros-
perous society known to man. Living
conditions are better than ever be-
fore, per capita income is at its high-
est, and per capita consumption of
agricultural products is good and
still rising at a brisk pace. This so-
ciety must continue to prosper and
Grow.

What will it take to maintain or
even improve our agricultural pro-
duction and in come on the High
Plains of Texas?

Two things—Water and good Mar-

kets for our products.

How are we going about the task

of attaining both?

The marketing sector of our econ-
omy is presently working to develop
new outlets for our products. The cot-
ton and grain industries are presently
doing research and promoting their
products on a world wide basis. Great
strides have been made in both fields
and even greater ones will be made
in the future.

But what about the water situation?
What is being done to prolong tne
life of our water supply? What are
we going to do when it is gone? Will
we regress back to the days of total
dry land farming? Are you able to
answer these questions? Probably
very few people would even chance a
guess. Why should many be afraid to
guess what is going to happen to the
High Plains of Texas?

The main reason would be because
many people are afraid to become
“totally involved” in what is happen-
ing around them.

This is no fault of any individual. It
is just the product of our living as we
do in the “Space Age Times”.

Today all people are specialists.
This is mot a criticism of the special-
ist or of specialized knowledge as
such. The world today needs special-
ists. However, when we specialize, we
tend to forget or block out anything
that does not fit into our particular
specialization. Almost everyone is
guilty of doing this. But are we not
a little derilict in our duty to the
community in which we live if we re-
main uninterested in its problems?

We must make some definite, de-
liberate changes in the near future
if West Texas is to continue to pros-
per. We must all become “totally in-
volved” in our water problem. Water
is our life.

How can you become totally invol-
ved? Well first, we should discuss
what we mean when we say get total-
ly involved.

Total Involvement is curiosity, a
restless mind, a compulsive need to
know. It is a sense of or desire for
relatedness. Total Involvement is ac-
tive, seldom passive. It has a conno-
tation of offense, not defense; of look-
ing for opportunities, not waiting for
problems.

We must all be aware of water con-
servation. We cannot sit around and
wonder or think that water conserva-
tion is being accomplished—we must
know for sure. We must know who is
doing it and how. Every man, woman
and child must know what is going on
in their community to conserve what
water we have.

So West Texan, if you plan to con-
tinue to prosper, no matter what your
interests or occupation may be, “total
involvement” in our water situation
is a must for every individual.

ged” (a metal identification plate af-
fixed to the concrete pump-base).
Several existing observation wells
were also rescheduled and tagged.

As a result of this work, the num-
ber of “current” (a well maintained
in the records as being measurable,
and subject to annual measurements)
observation wells in the District
reached an all-time maximum of a-
bout 794 wells.

THE OBSERVATION WELL PROGRAM
On January 1, 1963, there were 794
current wells in the observation-well
program within the District. At this
same time there were 811 current,
observation wells in the ten county
area comprising all or parts of the
District, and in the District part of
Armstrong and Lynn Counties.

The 1963 total of 794 wells repre-
sents the maximum number of cur-
rent wells ever included in the obser-
vation-well network within the Dis-
trict — during t he 31-year (through

January 1967) history of this pro-
gram. This represents an observation
well density of about one well per 10-
square miles.

A pumping well creates a depres-
sion in the water level in the aquifer
—similar in shape to an inverted
cone. This cone of depression grows
outward as the well continues to
pump, and begins to fill when pump-
ing is discontinued. The rate of the
filling of this cone is dependent pri-
marily on the hydrologic properties
of the aquifer, in any event this cone
fills at an ever decreasing rate. Since
most of the observation wells are ir-
rigation wells, the rest period prior
to the annual measurement of water
levels is somewhat critical—if repre-
sentative “static” water levels are to
be obtained.

Prior to the widespread acceptance
of the practice of preplant irrigation
(irrigating fallow land before seed-

(Continued on Back Page)
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LAMB COUNTY
Well No. Depth To Depth To Total Avg Decline Well No. Depth To Depth To Total Avg Decline
Water 1962 Water 1967 Decline Per Year Water 1962 Waiter 1967 Decline Per Year
10 44 401 103.42 127.06 23.64 4.72 10 60 904 137.50* 140.34 2.84 0.71
10 44 501 109.54**  120.45 10.91 3.63 10 61 101 61.69* 72.57 10.88 2.72
10 45 401 111.83**  121.71 9.88 3.29 10 61 201 48.76 55.07 6.31 1.26
10 45 501 132.03** 138.42 6.39 2,13 10 61 501 106.14** 110.84 4.70 1.56
10 45 701 71.40* 83.86 12.46 3.11 10 61 602 90.18%* 92.28 2.10 0.70
10 45 901 132 20%% 139.32 7.10 2.36 10 61 701 106.23** 116.00 9.77 3.25
10 46 601 111.40* 161.30 49.90 12.47 10 62 101 46.33* 51.84 5.51 1137,
10 46 703 135.79 153.83 18.04 3.60 10 62 201 92.79%* 97.47 4.68 1.56
10 47 401 119.08 134.76 17.92 3.58 10 62 701 105.31 124.63 19.32 3.86
10 47 501 119.68** 130.13 10.45 3.48 10 63 601 101.39** 100.46 +0.93 +0.31
10 47 801 147.05 161.66 14.61 2.95 10 64 701 105.79%*  112.73 6.94 2.31
10 52 101 57.64 67.50 9.86 1.97 24 04 301 53.94** 58.63 4.69 1.56
10 52 601 28.13 31.20 3.07 0.61 24 04 401 155.09 181.41 26.32 5.26
10 52 901 59.02 64.60 5.58 1.11 24 04 601 64.79 73.63 8.54 1.70
10 52 902 46.45 49.74 3.29 0.65 24 05 101 37.60* 40.45 2.85 0.71
10 53 101 50.04%* 56.14 6.10 2.03 24 05 601 89.81%* 98.50 8.69 2.89
10 53 302 63.51 74.61 8.90 1.78 24 06 201 117.79%* 128.87 11.08 3.69
10 53 602 42.02 48.60 6.58 1.31 24 06 402 82.40 88.05 5.65 1.13
10 54 202 112.52 125.84 13.32 2.66 24 06 604 107.70* 117.62 9.92 2.48
10 54 301 132.28 146.82 14.54 2.90 24 06 902 79.77 94.95 15.18 3.03
10 54 502 87.61%* 94.12 6.51 2.17 24 07 202 131.51 144.37 12.86 2.57
10 54 801 59.93 64.96 5.03 1.00 24 07 301 113.61 127.09 13.48 2.69
10 55 203 137.39* 151.93 14.54 3.63 24 07 601 130.56 143.10 12.54 2.50
10 55 301 153.34* 171.46 18.12 4.53 24 07 701 123.05 135.40 12.35 2.47
10 55 401 147.06%* 154.05 6.99 2.33 24 07 901 102.63%* 108.09 5.46 1.82
10 55 701 72.63%* 76.63 4.00 1.33 24 08 401 137.53** 145.00 7.47 2.49
10 55 901 98.96* 113.36 14.40 3.60 24 08 701 114.98** 125.52 10.54 3.51
10 55 902 115.10 132.93 17.83 3.56 24 12 101 70.45 76.45 6.00 1.20
10 55 904 110.66 128.21 17.55 3.51 24 15 201 105.16**  111.63 6.47 2.15
10 56 102 153.12* 173.40 20.28 5.07 24 15 506 67.92 79.20 11.28 2.23
10 56 404 147.10 166.26 19.16 3.63 24 15 609 115.40 127.87 12.47 249
10 60 101 110.52 121.81 11.29 2.25 N
10 60 304 67.80* 71.08 3.28 0.82 o Janudng I Water Uavel
10 60 401 122.57 131.27 8.70 1.72 camuary: JoHY VEStEr EEy.
10 60 601 109.83 99.99 +9.84 +1.98
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HOCKLEY COUNTY
Well No. Depth To Depth To Total Avg Decline Well No. Depth To Depth To Total Avg Decline
Water 1962 Water 1967 Decline Per Year Water 1962 Water 1967 Decline Per Year
24 12 701 77.45 80.00 2.55 0.51 24 24 701 124.23* 126.97 2.74 0.68
24 12 801 124.75 126.12 137 0.25 24 28 103 138.71* 145.75 7.04 1.76
24 14 501 105.44* 109.05 3.61 0.90 24 28 302 127.90* 126.51 +1.39 +0.34
24 14 801 50.27 54.43 421 0.84 24 238 501 143.96* 148.75 479 1.19
24 14 901 95.93* 99.39 3.46 0.86 24 28 901 150.92* 160.59 9.67 241
24 15 501 63.90 73.15 9.25 1.85 24 29 308 131.44* 144.25 12.81 3.20
24 15 502 74.90* 79.86 4.96 1.24 24 29 401 139.07* 142.86 3.79 0.94
24 15 504 61.90 68.16 6.26 1.25 24 29 901 169.44 187.75 28.31 5.66
24 15 601 90.02 102.53 12,51 2.50 24 30 102 124.65% 138.10 13.45 3.36
24 15 602 103.03 115.61 14.01 2.80 24 30 304 96.08* 102.51 6.43 1.60
24 15 603 98.32 112.94 14.62 2.92 24 30 401 1v7.17 129.32 12.15 2.43
24 15 605 84.26 93.95 9.69 1.93 24 30 501 112.23* 123.05 10.82 2.70
24 15 801 129.00 132.58 3.58 0.71 24 30 801 162.71* 168.80 6.09 1.52
24 15 802 173.30 179.27 6.97 1.39 24 30 901 145.07* 154.99 9.92 2.48
24 15 901 41.20 45.03 3.83 0.76 24 31 401 117.51* 128.76 11.25 2.81
24 15 902 34.64 48.85 14.21 2.84 24 31 501 73.66* 80.14 6.48 1.62
24 16 402 124.29 130.15 5.86 1.17 24 31 601 113.81 120.08 6.27 1.25
24 16 403 93.55 104.65 11.10 2.22 24 31 801 141.39* 145.58 419 1.04
24 16 701 58.38 65.88 7.50 1.50 24 32 401 99.50 107.10 7.60 1.52
24 16 702 85.47 95.33 9.86 1.97 24 32 701 111.74* 117.10 5.36 1.34
24 16 704 85.60 107.21 21.61 4.32 24 36 601 143.90* 154.70 10.80 2.70
24 20 101 129.37 152.34 22.97 4.59 24 37 101 135.11% 141.82 6.71 1.67
24 20 301 115.21 131.66 12.67 2.53 24 37 204 137.36* 144.28 6.92 1.73
24 20 401 111.08 121.22 10.14 2.02 24 37 308 130.55% 145.02 14.47 3.61
24 20 601 133.24 147.80 14.56 291 24 37 701 151.00 151.05 0.05 0.01
24 20 701 142.00 145.45 3.45 0.69 24 38 201 154.46* 167.57 13.11 3.27
24 21 201 38.55* 42.67 4,12 1.03 24 38 403 151.79* 160.13 8.34 2.08
24 21 301 81.87 90.19 8.32 1.66 24 38 601 119.80 131.42 11.62 2.32
24 21 501 137.18 153.60 16.42 3.28 24 38 801 154.91% 165.91 11.00 275
24 21 802 143.26* 153.75 10.49 2.62 24 39 101 146.34* 154.24 7.90 1.97
24 21 901 141.77 152.28 10.51 2.10 24 39 301 142.30* 149.32 7.02 1.75
24 21 902 150.52 167.94 17.42 3.48 24 39 501 129.79* 137.22 7.43 1.85
24 22 201 74.53* '78.65 412 1.03 24 39 701 107.07* 118.75 11.68 2.92
24 22 601 98.25% 100.19 1.94 0.48 24 39 901 90.70 94.81 411 0.82
24 22 802 114.94% 126.60 11.66 2.91 24 40 401 131.52 142.00 11.10 2.22
24 23 101 104.95%  108.95 4.00 1.00 24 40 403 139.77%  148.95 9.18 2.29
24 23 301 178.60 191.79 12.19 2.43 . Level :
24 23 501 100.87*  106.26 5.39 1.34 Jongary LRe8 Wiler Ervel
24 23 701 98.36* 103.63 5.27 1.31
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PARMER COUNTY CASTRO COUNTY
Well No. Depth To Depth To Total Avg Decline Well No. Depth To Depth To Total Avg Decline
Well No. “I:;erfh 119':2 vlaerth 1';:7 ';rotlal A;g Dgcl-ine Well No. “l:;ereill_\ 119':2 \3:2:‘ 11;:7 J:cfﬁll‘e A;ﬂ,"%‘:‘;}e Water 1962 Water 1967 Decline Per Year Water 1962 Water 1967 Decline Per Year
ater ater ecline er Year a
1 11. 129. 2 i 10 32 701 180.03 200.28 20.25 4.05
09 24 601 28605 31461 2856 571 10 33 101 23825 26200 2375 415 b e e o e v jam i 2 a8
09 40 901 226.64 263.91 37.27 7.45 10 33 301 202.86 225.69 22.83 4.56 10 21 801 150.04¢  170.89 20.85 591 10 37 201 155.45 175.47 20.02 400
09 40 903 20638 22455 1817  3.63 10 33 401 24145 26695 2550 510 10 21 901  126.22¢ 14516 1894  4.73 10 37 401 12885 14677 1792  3.15
09 48 301 191.54 205.28 13.74 274 10 33 802 168.47 189.18 20.72 414 10 22 201 144.98* 14684 186 0.46 10 37 601 113.03 12722 1419 583
IR 1y S8 iy 18R0I Oy LS RGN goady _ L60HE IOy ;1',(7); 10 22 401 10657  127.06 2049  4.09 10 37 901 118.24* 13206  13.82  3.45
10 17 401 241.84 262.72 20.88 4.17 10 34 301 186.80 195.76 8.96 . 10 22 801 121.76*  141.30 19.54 4.8 10 38 401 126.26 143.28 17.02 3.40
10 17 501 230.00 250.00 20.00 4.00 10 34 401 234.85 259.76 24.91 498 10 22 901 123,69 144.63 20.94 418 10 38 601 118.80* 130.29 11.49 2.87
10 18 501 271.20%%* 283.82 12.62 6.31 10 34 801 175.46 197.25 23.95 479 10 35 801 14350 14848 1002 0.00 10 38 701 12394 139.86 166 339
10 18 701 203.35 229.83 26.48 5.29 10 34 802 201.04 228.22 27.18 5.43 10 24 201 16884% 17370 498 191 10 38 801 125.10 141,09 15.99 319
10 18 901 207.68 223.02 15.34 3.06 10 35 304 18175+  193.44 11.69 3.89 i i e e = oo 5T 501 11350 o0 o T =
10 19 101 232.00 255.64 23.64 372 10 35 401 204.15 223.51 19.36 3.87 10 24 701 17693* 17958 338 0.83 10 39 101 153.30 175.78 9948 L
10 19 301 239.90%*  250.18 10.28 342 10 35 501 194 .50 218.48 23.98 479 10 24 801 158 86 175.89 1683 335 10 39 401 13400 150.50 1650 330
10 19 601 20109 = 21748 1639 327 10 35 601 16960 18796 1836  3.67 10 28 301 22441 25615 3174  6.34 10 39 501 12954 15390 2436  4.87
10 20 401 196.36**  209.10 1274  4.24 10 35 701 18278 = 202.93 2015 403 10 29 302 216.29* 24175 2546  6.36 10 39 701 117.90* 13052 1262  3.15
10 20 502 151.34 160.40 9.06 1.81 10 35 901 206.05*  224.90 18.85 471 10750 607 o5 e = S i 16-35"501 BT 1008 T ot
10 25 101 304.22%%% 322.60 18.38 9.19 10 35 902 196.41 223.48 27.07 5.41 10 29 701 200,85 99433 9544 168 10 40 401 138.31 162.96 23.05 279
10 25 301 274.05 289.34 15.29 3.05 10 36 101 165.80 186.17 20.37 4.07 10 30 201 18552 21314 on o 550 10 40 501 170.20 19076 20.56 411
10 25 501 163.60*  167.09 3.49 0.87 10 36 601 164.25%*  181.87 17.62 5.87 10 30 401 216.00% 22389 11.95 599 10 40 801 146.92 166.39 10.47 3'89
10 25 701 212.68 239.50 26.82 5.36 10 36 801 156.82 179.62 22.80 ‘11-2‘13 10 30 505 194.98 210.37 15.39 3.07 10 45 101 134.44 149,56 15.12 3.02
10 26 101 28922 30990 2068 413 B0, deTR  1dBS .09 ' 10 30 601 18525 20357 1832  3.66 10 45 301 14091 15616 1525  3.05
10 26 301 272.40 288.00 15.60 3.12 10 41 202 123.35 141.31 17.96 3.59 10 30 801 17218 193,08 20.00 18 10 46 301 52.64 69.40 1678 335
10 26 701 181.40 193.35 11.95 2.39 10 42 101 138.20 155.08 16.88 3.37 10 30 901 10443¢ 21872, 94,20 6.07 10 46 405 136.66 152.01 1535 307
10 26 801 198.05%* 208.65 10.60 3.53 10 42 202 163.80 185.85 22.05 441 10 31 201 139.18 157.12 17.94 3’58 10 47 101 108.55* 123.61 15.06 3.76
10 27 101 230.52* 246.67 16.15 4.03 10 42 501 124.23 141.67 17.44 3.48 10 31 301 163.54* 17411 10,57 2.64 10 47 201 139.00* 157.31 18.31 457
10 27 301 252.15 274.78 22.63 452 10 43 201 163.85 18;7.%6 2:;.33 g.gg 10 51 561 T 3T = 1027 303 T T e S0
10 27 401 24537 26434 1897 379 o olul  laege B 2 : 10 31 601  13524* 15052 1528  3.82 10 48 301 11277 13635 2358  4.71
10 27 501 296.85%  309.29 12.44 3.11 « January 1963 Water Level. 10 31 701 202,59 239.24 36.65 7.33 10 48 501 116.03* 13548 19.45 4.86
10 27 901 208.00 228.59 20.59 4.11 «» January 1964 Water Level. 10 31 801 198.38 2992.35 23.97 477
10 28 201 228.55% 249.38 20.83 5.20 *** January 1965 Water Level. 10 32 201 146.04% 155.20 9.16 2:29 * January 1963 Water Level.
10 28 501 222.86* 269.28 46.42 11.60 10 32 501 125.64 130.81 5.17 1.03
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LYNN COUNTY
Well No. Depth To Depth To Total Avg Decline Well No. Depth To Depth To Total Avg Decline PUBLISHED BY
Water 1962 Water 1967 Decline Per Year Water 1962 Water 1967 Decline Per Year E
23 34 901 119.61 133.85 14.24 2.84 23 42 701 97.13* 102.60 547 1.36 ARMSTRONG COUNTY
23 34 903 133.73 154.30 20.57 411 23 42 801 64.79 69.10 431 0.86 Il No. .
23 35 801 81.34 87.30 5.96 1.19 23 43 301 2589 31.95 16 233 il Water 1962 Water 1967 Deciihe “bor vear
23 35 901 86.64 90.56 3.92 0.78 23 01 .95 d . ; 11 12 401 107.50 112.19 469 0.93
23 41 201 93.83 103.70 9.87 1.97 23 43 502 74.20 68.35  +585 +1.17 11 12 701 112,65 12552 12.87 257
23 41 401 83.68 90.57 6.89 1.37 23 43 503 8194 85.65 371 0.74 11 12 702 127.35 138.78 11.43 2.28
23 ﬁ 381 lggm 1;3.20 463 0.92 gg g go«; gi.gg gg.gg 16.68 3.33 =CONSERV RTINS 11 12 801 124.80 133.13 8.33 1.66
2 1 97 .25 5.28 1.05 01 : ] 0.73 0.14 - — 11 12 802 124.90 139.52 14.62 2.02
23 42 201 127.70 129.14 1.44 0.28 23 44 101 58.14 67.55 9.41 1.88 ——=DISTRICT= 11 12 803 108.90 1';?,15 3.35 1.65
23 42 202 120.43 119.95 +048  +0.09 23 44 401 56.19 60.85 4.66 0.93 S —— 11 12 901 109.00 118.87 0.87 1.97
23 42 301 102.68 103.19 0.51 0.10 23 44 701 50.74 78.58 27.84 5.56 11 12 904 100.80 106.11 5.31 1.06
23 42 401 108.63 117.34 8.71 1.74 23 44 702 37.58 40.70 3.12 0.62 11 13 701 95.48 105.53 10.05 2.01
23 42 501 90.79 100,55 9.76 1.95 24 48 201 91.70 101.30 9.60 1.92 MARCH 1967
23 42 601 44.11 4956 5.45 1.09 24 48 302 99.06 111.07 12.01 2.40
23 42 602 79.18 86.43 7.25 1.45 24 48 601 83.72 93.59 9.87 1.97
* January 1963 Water Level.
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s i s z ==t =) A W ) P> 1 | Well Ne. Depth To Depth To Total Avg Decline
! 1 i & 4 2 _ Water 1962 Water 1967 Decline Per Year
S I T Tr f) s » 10 05 501 135.27 170.18 34.91 6.98
R PO CFUE . orsp) 10 05 601 117.04* 132.89 15.85 3.96
prevedl i } 10 05 802 118.43 143.28 24.85 4.97
i 9 ) : e 10 05 903 132.52** 145,12 12.60 4.20
. . ) S P | 10 06 301 129.80 154.02 24.92 4,84
it ¥ - Bew @ omym pEoan
; s — - — - Sl ] 0 + . . .
' : it B | oy il S R A U 10 06 701 5225 6742 1517  3.03
=l f 3 ; @ o X predior | ] < _ 10 06 801 66.14 88.79 22.65 453
Lk b - Sereor__! . j N 10 06 901 104.05 118.26 14.21 2.84
; g A S S SN A= o (1 BN b 10 07 403 96.70 11644 19.74  3.04
- 0799601 Grena | o7e0sor < o%eisol w | prema N g T3 N 10 07 701 98.46 120.00 21.54 4.30
i v how aw on oomo o
287 g » 8 : 10 10 80 : ; . ]
= B i i E | HAPOER) S 10 11501 171.99  187.99  16.00 320
: orsa ) ﬂ, 10 11 601 151.10 174.61 23.51 4770
T Sssor 1obor : 10 11 802 166.60* 186.19 19.59 4.89
i I ~ = : 10 12 102 136.70 167.41 30.71 6.14
\ 10 12 201 67.66 7139 3.73 0.74
ot 5 10 12 301 129.21 136.28 7.07 1.41
10 12 401 151.98* 170.15 18.17 454
‘ 10 12 502 112.37 132.26 19.89 3.97
bt 10 12 701 120.23 137.17 16.94 3.38
10 12 901 112.21 131.36 19.15 3.83
— 3 - 10 12 902 148.25 165.45 17.20 5.44
— iSossol 10 13 101 132.68* 157.65 24.97 4.99
sGo37on 10 13 302 102.10 114.91 12.81 2.56
1 . 10 13 304 115.03 132.97 17.94 3,58
£ 18j2z0f 10 13 305 102.47% 118.65 16.18 4.04
it ¥ 10 13 401 117.12 135.60 18.48 3.69
LY i o 10 13 502 134.72 149.68 14.96 2.99
1 i0izi02 10 13 901 122.07 134.10 12.03 2.40
: T e et 10 13 902 125.06 143.32 18.26 3.65
e i " 1009601 t o o 10 13 903 126.62 146.49 19.87 3.97
iotisol | Gy T 10 14 101 74 54% 83.86 9,32 2.33
- g jloizgor  1E%02 10 14 301 69.25 69.18 1007 +0.01
el 10 14 403 93.69 110.59 16.90 3.38
, in 1OMQOl - oMBor—E 10 14 701 139.55 160.76 21.21 4.24
; .- " a0l Sy 1 880s 1S 10 14 702 139.05 158.91 19.86 3.97
; H Qo2 e > i "ol Tt S inas camacy mas 10 14 801 122.26 136.37 14.11 2.82
i 9010801 4OI1802 . i o 10129 Plae o0 SR : |
* January 1963 Water Level.
DEAF SMITH COUNTY *¢ January 1964 Water Level.
{ . H
WM S WG oaie “WOVUR MM SN BN owme SISVGRT WU DL REPSL oome YRS
701 204.53 223.46 18.93 358 07 60 501 210.72 23255 21.83 4.36 07 63 201 149.15 171.40 22.25 4.45
8?1 g% 901 188.15 218.92 30.77 6.15 07 60 901 196.36**  202.17 5.81 1.93 07 63 701 126.22 147.28 21.06 421
07 55 701 179.07 202.45 23.38 4.67 07 61 201 205.48%*  214.46 8.98 2.99 10 03 101 286.40 295.87 9.47 1.89
07 58 801 246.70 247.01 0.31 0.06 07 61 301 188.31*  204.51 16.20 4.05 10 03 701 224 52 222.22 +230 +046
07 59 301 291.97*  302.60 10.63 2.12 07 61 501 163.91% 173.48 9.57 2.39 10 03 901 212.00 231.87 19.87 3.97
59 601 297.24%* 30231 5.07 1.69 07 61 601 160.32* 173.84 1352 3.38 10 04 101 275.05 292.38 17.33 3.46
8?1 59 801 249.31 267.00 17.69 3.53 07 61 801 163.98* 173.81 9.83 2.45 10 04 301 226.23 250.36 24.13 4.82
07 60 201 260.73*  272.99 12.26 3.06 07 62 101 161.03 187.49 26.46 5.29 10 04 501 219.44 247.48 28.04 5.60
07 60 301 226.40 24568 19.28 3.85 07 62 301 161.87 177.76 15.89 3.17 10 04 601 195.68*  217.38 21.70 5.42
07 60 401 280.97¢  275.09 4588 4147 07 62 501 134.40 150.63 16.23 3.24 10 05 301 134.90 146.81 11.91 2.38
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Water Level Measurements In Observation Wells In High Plams Water District
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R | Well No. Depth To Depth To Total Avg Dechine
. | Water 1962 Wafer 1967  Decline  Per Year
& L— 06 49 701 200.32% 222.61 22.99 5.74
[ d 06 50 901 199.39 204.12 4,73 0.94
06 57 202 176.52* 185.71 9.19 2.29
%@ ) I, 06 57 401 152.36 166.45 14.09 2.81
1T 06 57 601 149.04 161.96 12.92 2.58
06 57 802 126.74* 148.58 21.84 5.46
06 59 101 197.58 197.48 +.10 +.02

07 56 701 165.89 190.45 24.56 491
07 56 702 187.97 198.12 10.15 2.03

PLAINS UNDERGROUND WATER CON-
SERVATION DISTRICT No. 1

Published monthly by the High Plains Under-
ground Water Conservation District No. 1

07 56 902 169.94 177.72 7.78 1.55
07 63 301 178.75*% 183.10 4.35 1.08
07 63 601 123.30 137.70 14.40 2.88
07 63 902 114.56* 118.90 4.34 1.08
07 64 101 171.86* 196.08 24.22 6.05
07 64 302 139.64 148.66 9.02 1.80
07 64 402 100.08* 103.11 3.03 0.75
07 64 501 132.87**  134.05 1.18 0.39
07 64 903 132.64 141.02 8.38 1.67
10 07 301 115.07* 124.54 9.47 2.36
10 07 601 90.37* 93.89 3.52 0.88
10 08 102 131.10 135.96 4.86 0.97
11 01 601 3.94 5.75 1.81 0.36
11 09 301 156.63* 159.08 2.45 0.61
11 09 601 187.11 194.71 7.60 1.52

11 09 801 173.41 186.81 13.40 2.68
11 09 901 166.44 181.45 15.01 3.00

5 1 1 -
R e e et : 11 10 201 151.32*  152.69 137 034
P : : 11 10 402 169.48 170.48 1.00 0.20
BILL J. WADDLE, Editor : 11 10 802 160.73* 170.57 9.84 246
Second Class Postage Paid at Lubbock, Texas % 11 11 101 130.03* 130.18 0.15 0.03
q e
District Office Lubbock i 11 11 701 150.51* 162.20 11.69 2.92
. £
Tom McFarland ... . District Manager i 11 11 901 101.99 118.82 16.83 4.20
Wayne Wyatt . Special Projects [ s
Bill J. Waddle tion and Education A E i * January 1963 Water Level.
Frank Rayner ... - Chief Engineer i P
Kenneth Seales eld Representative i ¢ JanuaryRl0G AW ateERLEVEL
Ed Holley _ Field Representative 4 ’
Herb Spradlin ... Field Representative & - T
Tony Schertz Draftsman - ]
Ernestine Cox ... Bookkeeper ¢
Clifford Thomp Secretary | —_— 1, a5
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BAILEY COUNTY
Well No. Depth To Depth To Total Avg Decline Well No. Depth To Depth To Total Avg Decline
Water 1962 Water 1967 Decline Per Year Water 1962 ‘Weter 1967 Decline Per Year
09 48 902 117.15%*  127.14 9.99 3.33 10 50 801 69.34 73.90 4.56 0.91
09 56 301 61.45 66.80 5.35 1.07 10 51 101 59.59 64.80 5.21 1.04
09 56 902 38.20 39.48 1.28 0.25 10 51 105 44.58% 56.14 11.56 2.89
09 64 301 51.41** 56.96 5.55 1.85 10 51 301 48.46 51.52 3.06 0.61
09 64 601 126.07* 129.34 3.27 0.81 10 51 305 45.38 49.00 3.62 0.72
10 41 402 120.40 137.02 16.62 3.32 10 51 403 29.66 31.56 1.90 0.38
10 41 601 108.90 124.20 15.30 3.06 10 51 501 25.11 33.20 8.09 1.61
10 41 903 60.30 72.46 12.16 2.43 10 51 602 25.35 34.06 8.71 1.74
10 41 905 82.29 97.98 15.69 3.13 10 51 701 60.30 62.01 1.71 0.34
10 42 402 100.36 112.70 12.34 2.46 10 51 703 82.00 84.70 2.70 0.54
10 42 503 93.63 106.37 12.74 2.54 10 57 102 77.87%* 78.32 0.45 0.15
10 42 701 65.47 82.20 16.73 3.34 10 57 201 26.29%* 26.03 +0.26 +0.08
10 42 703 78.10** 90.82 12.72 2.54 10 57 401 110.45 118.20 7.75 1.55
10 42 704 92.64**  101.22 8.58 2.86 10 57 501 37.09 34.13 +2.96 +0.59
10 42 805 56.75 68.72 11.97 2.39 10 58 502 74.89* 73.49 +140 4+0.35
10 42 902 63.85 73.86 10.01 2.00 10 58 701 46.49**  47.38 0.89 0.29
10 43 401 88.00 100.60 12.60 2.52 10 58 801 19.21** 23.48 4.27 1.42
10 43 601 100.98*%*  111.24 10.26 3.42 10 59 101 116.18* 112.32 +3.86 +0.96
10 43 706 67.80 76.88 9.08 1.81 10 59 103 92.85 103.42 10.57 211
10 43 707 68.97 83.21 14.24 2.84 10 59 302 106.31%**  110.06 3.75 1.25
10 43 805 63.66 78.02 14.36 2.87 10 59 401 103.59 115.37 11.78 2.35
10 43 903 78.69* 91.20 12.51 3.12 10 59 501 102.39** 105.77 3.38 1.12
10 43 905 65.47 79.35 13.88 2.77 24 01 101 224.05 226.45 2.40 0.48
10 43 908 63.56 77.20 13.64 2.72 24 01 201 209.60 209.77 0.17 0.03
10 43 910 60.31 77.94 17.63 3.52 24 01 401 169.19 176.80 7.61 1.52
10 44 708 63.79 80.24 16.45 3.29 24 02 701 59.34%* 59.42 0.08 0.02
10 49 102 40.30 47.70 7.40 1.48 24 09 301 89.23%* 89.45 +0.22  40.07
10 49 301 25.88 24.65 +1.23 +0.24 24 10 201 103.19**  126.89 23.70 7.90
10 49 602 41.26 48.64 7.38 1.47 25 08 301 80.54 80.55 0.01 0.00
10 49 801 73.96 75.42 1.46 0.29 25 16 301 116.55 123.55 7.00 1.40
10 50 503 35.83 48.94 13.11 2.62 * January 1963 Water Level.
10 50 702 82.94 %% 86.00 3.06 1.02 ** January 1964 Water Level.
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COCHRAN COUNTY
Well No. Depth To Depth To Total Avg Decline Well No. Depth To Depth To Total Avg Decline
Water 1962 Water 1967 Decline Per Year Water 1962 Water 1967 Decline Per Year
24 09 602 103.68 118.56 14.88 2.97 24 18 802 161.67 170.01 8.34 1.66
24 09 603 99.31 114.39 15.08 3.01 24 18 901 115.37 114.96 +0.41 +0.08
24 09 801 120.76 124.53 3.77 0.75 24 19 201 134.12 145.82 11.70 2.34
24 09 901 93.53 103.31 9.78 1.95 24 19 301 150.37 164.86 14.49 2.89
24 10 401 106.30 110.70 4.40 0.88 24 19 401 140.57 154.28 13.71 2.74
24 10 501 92.96 94.85 1.89 0.37 24 19 402 133.03 145.75 12.72 2.54
24 10 502 86.49 87.92 1.43 0.28 24 19 502 152.18 169.78 17.60 3.52
24 10 601 88.90 93.89 4.99 0.99 24 19 601 144.57 154.30 9.73 1.94
24 10 701 148.16 160.85 12.69 2.53 24 19 701 144.07 162.97 18.90 3.78
24 10 801 123.98 135.10 11.12 2.22 24 19 801 144.35 160.00 15.65 3.13
24 10 901 91.72 94.14 2.42 0.48 24 19 901 124.93 125.89 0.96 0.19
24 11 701 122.22 127.82 5.60 1.12 24 20 102 120.04 141.98 21,94 4.38
24 11 801 103.43 108.99 5.56 111 24 20 402 134.61 147.40 12.79 2.55
24 11 802 98.24 109.99 11.75 2.35 24 20 702 143.28 154.00 10.72 2.14
24 11 901 115.09 124.56 9.47 1.89 24 26 701 181.04 181.90 0.86 0.17
24 12 702 120.11 143.15 23.04 4.60 24 27 201 168.70 177.35 8.65 1.73
24 12 703 117.23 138.48 21.25 4.25 24 27 301 176.66 180.47 3.81 0.76
24 17 301 127.16 139.15 11.99 2.39 24 33 701 130.82 134.07 3.25 0.65
24 17 601 136.43 148.01 11.58 231 24 34 301 179.57 182.72 3.15 0.63
24 17 901 159.78 166.93 7.15 1.43 24 34 302 157.76 164.42 6.66 1.33
24 18 101 143.30 149.59 6.29 1.25 24 34 501 163.70 169.59 5.89 1.17
24 18 201 157.34 172.10 14.76 2.95 24 35 301 170.15 172.69 2.54 0.50
24 18 301 125.82 131.95 6.13 1.22 24 36 101 173.03 181.63 8.60 1.72
24 18 302 142.73 160.77 18.04 3.60 24 36 102 167.38 177.08 9.70 1.94
24 18 401 138.06 147.53 9.47 1.89 25 40 501 136.84 144.34 7.50 1.50
24 18 601 156.47 167.97 11.50 2.30 25 40 601 143.25 151.03 7.78 1.55
24 18 801 173.95 194.54 20.59 411
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THE CROSS SECTION

March 1967

Observation Wells—

( Continued from Page 1)

ing), observation wells were measur-
ed in February and March of each
year. This early program provided a
four to 6-month recovery period.

The water-levels within the Dis-
trict are now measured during the
first two or three weeks in January.
It is believed that this mid-winter
measuring cycle provides:

1) A reasonable-recovery (rest)
period after the summer, irrigation
season (ending in September) and
the early fall wheat irrigation (usual-
ly in October or November ).

2) Ample time for the measure-
ment of several hundred wells, with-
in personnel capabilities, before the
start of preplant watering (in Feb-
ruary ).

3) A routine for measuring the wa-
ter levels in the same well near the
same date each year — resulting in
comparable water-level data, all oth-
er factors (pumping and rest cycles)
assumed similar.

4) The longest, hydrologically-prac-
tical period for processing the water-
level measurements before the in-
come-tax, due-date deadlines.

Since January 1963, the number of
observation wells has decreased—on-
ly 711 wells, of the 1963 total of 811
wells, were measured in January
1967.

The incidence of loss (dropped
from the current program for various
reasons ) of observation wells is some-
what alarming. Since the early for-
ties, about 491 wells have been drop-
ped from the program in the 13-coun-
ty District area—the water level rec-
ords therefore becoming “historical”
data, not currently usable. This rep-
resents nearly 38 percent of all of
the wells that have ever been a part
of the program in this same 13-coun-
ty area. Such interruptions in water-
level records are particularly burden-
some to the District’s cost-in water,
income-tax-allowance mapping and
data processing programs.

It is not physically or economically
possible to annually measure the sta-
tic, water level in every irrigation
well within the District (or for that
matter, even the measurements re-
quested by the well owners, or their
representatives ). Therefore, it is im-
perative that the selective, observa-
tion-well program be upgraded, main-
tained, and revised as necessary—in
order to be adequately representative
of the reservoir system.

OBSERVATION WELLS
All observation wells are privately
owned—none of the wells in this pro-

gram are owned by the District or
the State.

Most of the observation wells are
farmer-owned, equipped and opera-
tional, irrigation wells. The majority
of these wells are equipped with
large-capacity, turbine pumps. How-
ever, in recent years a large number
of the observation (and other) wells
in the District have been reequipped
with (smaller capacity) submersible
pumps—the direct physical and eco-
nomic indications of adjustment to
a declining water supply, first evi-
denced by the water-level records.

Permission to measure the water
level in wells is secured from the land
owner and/or operator, before the
well is added to the program.

In the early years, prior to the mid
1950’s, the well owners—although not
openly reluctant to permit the use of
their wells—often questioned the ne-
cessity for such a program. More re-
cently, the general public has become
somewhat cognizant of the water-sup-
ply situation in this area, and the
well owners are increasingly solici-
tous of having their wells added to
the observation-well program.

Since the majority of the observa-
tion wells are operational wells, these
installations are periodically subject
to alteration. Equipment is replaced,
because of obsolescence or ineffici-
ency; partially-penetrating wells are
redrilled (and cased), as the water
levels decline; water distribution and
supporting structures are often re-
paired or replaced; the well is abon-
doned (and often destroyed) because
of sanding, collapsed casing, contami-
nation, pollution, or a decrease in ca-
pacity—all of these conditions com-
plicate the location (finding), access
to, or entry into such wells, These
conditions often result in the well be-
ing removed from the program, with
the resultant loss of current, water-
level data—the loss of a much-need-
ed, reservoir data-point.

METHOD OF MEASURING

Most of the depth-to-water meas-
urements are made with steel tapes.
These tapes—in widths of 1/4-inch
and 3/8-inch, and only thousandths of
an inch thick—are spooled in 300 and
500 foot lengths. Each tape is grad-
uated in feet throughout its entire
length, with each foot of the first
(free-end) 30-feet graduated in ten-
ths and hundredths of a foot.

After consulting the water-level
records, the individual measuring the
well applies “carpenter’s” chalk
(which turns dark blue in color upon
contact with water) to the graduated
tape, and enters enough tape into the
well annullus — between the pump

column and the well casing—to in-
sure immersion of a part of the
chalked tape. The depth-to-water is
determined by subtracting the
amount (in feet, tenths and hund-
reths of a foot) of the wetted tape
from the value of the footmark held
at the M. P. (the measuring point at
the well-head). An attempt is made
to use the same M. P. for each annual
measurement, in order to provide
comparable depth-to-water records.
The depth to water below the M. P.
is then adjusted to a common land-
surface-datum, by subtracting the
height of the M. P. above land sur-
face—usually one to two feet—from
the depth-to-water measurement
made therefrom.

THE VALUE OF RECORDS

Those responsible for the inception,
and the continuation—through trying
years — of the observation-well pro-
gram in the Southern High Plains can
now point with pride to the wisdom
of their efforts and convictions. It is
unlikely that all of these “pioneers”
fully realized, in 1936, just how wise

time would prove them to be. It would
indeed take a wise man to predict, in
1934, that in less than 30 years the
Southern High Plains would develop
a multi-billion dollar agricultural com-
plex containing over 50,000 irrigation
well: pumping over 6 million acre-
feet annually. A complex dependent
on thi ground-water-reservoir system,
first monitered by the observation-
well program they helped to establish
and maintain. Even less perceptible,
in 1936, would be the prediction that
the water-level decline (depletion)
records, provided by the observation-
well program, would in themselves be
responsible for establishing a prece-
dent — the cost-in-water, income-tax
allowance—that would return several
million dollars to the Plains economy.

The observation well records pro-
vide the basis for nearly every
ground - water investigation in this
area. The necessity for, and the value
of, these records can be expected to
increase several-fold in the near fu-
ture. The importation of a surface-
water supply hinges, in part, on these
recorils.
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EPutenlial For Storage
0f Water In Southern
High Plains Of Texas

By F. A. RAYNER

Comtinued [from the February 19G7
‘ issue of The Cross Section.

It is now popularly accepted that il
i engineeringly leasible to transport
large quantilies of water to the South-
ern High Plaing of Texas. (Castro,
Deaf Smith, Randall, Parmer, Swish-
¢ef, Briscoe, Bailey, Lamb, Hale, Floyd,
Cochiran, Hockley, Lubbock, Crosby,
Yoakum, Terry. Lynn, Gaines, Daw-
son, Andrews, and Martin Counties )
If it is engineeringly possible {o an-
nually impound millions of acre {eet
of waler in suriace reservoirs located
handreds of miles from the Plains;
Imnsport this mass of water throngh
slaborale convevanee (canals and
ipoelines » facilities; lifting il szome

feet; then the only olher appar-
¢l obstacles—political and economic
=will e solved by the only reason
for undertaking such a mammoth
l2sk—a need for the water,

Declining water levels — with the
resultant declinez in well vields—in
he areas only large ground-water res-
srvoir svstem, the Opgallala formation,
aftest to this approaching need,

The Texas Water Developmaont
Board { Gillett) reports that by the
vear 2020 it will be necessary to im-
port aboul 12 million aere-feet of wa-
ier annually, in order to develop the
southern High Plaing' full agricultur-
af potential

ricultural water use, and waler
needs, are almost always expressed in
termis of acre feel per vear. However,
il should be noted that in the South-
ern High Plains over 80 percent of
thiz use oceurs during the six months
of March, April, May, July, August,
anil September, with over 21 percent
of the annual demand oceuring in the
manth of August,

If the tolal anmual irrigation-water
demand was supplied at -a constant
mﬁ. 8.33 percent per month, this

unl of water would more than
apply all of the irrigation demand
far the months of January, February,
hune, October, November, and De-
cember. Supplied at the 8.33 percent
per manth rate, 82 percent of the wa-

ter supplied in January (the mini
moum, rigation-water-demand mon-
h ) would be surplus to present irrl

gation needs. Storage will have to be
srovided for this water, and the sus-
F'Ius thot will exist in February, Oc-
ober, November and December, and
ll or & part of other monihs of the
jear — depending on weather condi-

PERCENT OF MAXIMUM=MONTH'S DEMAND
2
1

tions, and cropping patterns, This sea-
sonul demand presents several engi-
neering and economic problems,

Engineering and economic limita-
tions dictate that large scale convey-
ance facilities be operated continu-
ously at near pesk design capacity.
However, since almost all of this
areas waler needs oceur in two sepa-
rate 3-month periods, “terminal stor-
age™ will have to be provided as
“near as- possible” 1o the water de-
mand areas—the individual farms,
which collectively comprise nenrly all
of the 20678 square-mile Southern
High Plains.

There are only a limited number of
intra-planal, terminal-storage sites;
such as Bull and Ilusion Lakes, in
Lamb and Hockley Counties, and oth-
er basin areas in Andrews, Bailey,
Dieaf Smith, Gaines and Terry Coun-
ties, Most of the “efficient" { capable
of storing large volumes of water
within a reasonably small surfaece
area) terminal-storage sites are asso-
ciated with the reentrant canyons
near the eastern Plains escarpment,
in Handall, Swisher, Floyd, Croshy,
Lubbock and Dawson Counties. These
“off Plains" terminal-storage sites are
somewhat removed and at a consid-
erably lower elevation than the waler
demand areas.

 Thousands of plﬂﬁuu are strateg-
leally located (om the farms within
it ho Plains), however, an elaborate
distributary system (the facilities
conveying water away from the pri-
mary conveyance or terminal storage
areas ) would be needed to connect
the playas. Playas provide very inef-
ficient storage.

The most efficient and cconomic
distributary system would be one op-
eraling annunuﬁH,' at peak capacity
[n order to take advantage of such o

00 =

2
1

system, orn-farm waler storage would

have to be deveéloped Lo meet poak ir-
rigation requirements. Ample “be-
neath-farm” storage is available—in

the Ogallala Formation.
THE STORAGE AREA

The Ogallala formation covers near-
Iy all of the area within the 21 coun-
ty, Southern High Flains area. These
Tertiary age rocks generally consist
of a heferogenous series of sand, gra-
vel, gilt, clay and caliche horizons—
progressively thinning in a southern
direction, from a maximum thickness
of over 500 feet in Parmer County, 1o
less than 30 feet in Martin County.

Depths to water in the Ogaliala for-
mation also decrease to the south—
from over 300 feet in Parmer County,
to less than 50 feet In the southern
part of the Southern High Plains,

The beiter r1uali1:.r waler in the
Ogallala formation is located in the
deeper-depths Lo water areas—in the
northern part of the Southern High
Plains. Thiz same area 15 also covered
by the hardiands (elay) soil—a fae-
tor, coupled with the deeper depihs
to waler, that probably accounts [or
111{:[ occurrence of the better quality
water.

The ancient, eroded land surface
consisting primarily of the red and
blue shale of Triassic age, and yellow
and blue shale of Crelaceous age,
forms most of the base of the Ogalla-
la formation—and constitutes the ba-
sal aquiclude of the saturaied inter-
val in this Formathon,

The interval of interest to this writ-
ing is that rone in the Ogallala forma-
tion extending u];.lwnrd from the top
of the aguifer (the water tabled to
within 50 feet of the land surface.
This zone, consisting of almost 200
cabic miles of sand, gravel, silt, clay
and ealiche, could store more than
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APPROXIMATE RELATIOMSHIP OF EACH MONTHS IRRIGATION-
WATER DEMAND, 1955 THROUGH 1968

TABLE 1—Potential, buffered, dry-val-

ume sfo in the I
o rage Ogallala formation,

COUNTY Kol Eol 3 ol J
Parmer 18,054, 225 1 12
Castro 10,431 450 2 B
Flavd 10,278,750 2 B
Cochiran 8,733,600 2 T
Deal Smith 9,424,350 2 T
Hale 200 2 L
Hockley 7,718,600 2 (1
Lubbock 0,465,750 3 5
E:_uldnll 6,450,600 3 5

iley 5,810,550 4 4
Swisher 5803 850 b} 4
Yoakum 5444, 000 i 4
Andrews 5,350 900 5 L
Galnes 50400, BOD ] 4
Martin 4304 625 4 3
Terry 4.2 4 a
Lamb 3012050 5 3
Crushy 3.568,050 3 3
Dawson F, 130,750 - -
Briscon 1,665,100 10 i
Lynn 1,273 950 12 1
TOTAL 134,336 20

Column 1<Drwyolume slareps potenliol, B acre
Pl &F B porcent of Dol Ory velomee, exeind:
ing the firsl 50 foof Daller eEome,

Colansn 2—Hstic of PFarmer Connly's baffered,
ary-yolume soruge poleniial 1o sach coumiy’s
bullered, dry-volamse slorage, alfler adjustmend
i bufered, dry-volume slOFags per wooe.
Colwma  3—Each cw'n.a"l perceniuge of Lthe 2§
eolnlied” botal bwlffored. dry-volume storage.

L34 million acre-fecl of water.

Each of the twenty-one Southern
High FPlaing counties' approximate,
dry-volume storage potential is listed
in Table 1.

Waler stored in the sobsurface
would be subject to contamination

i Continued on Page 4)

Decline Of Water D
Level 1966

By F. A. RAYNER & A. W, WYATT

The decline of the waler level in
the Ogallala formation, from January
1966 to January 1967, is shown by
the map on pages two and three. This
map represents a composite of the
individual county, depletion-guideline
maps prepared by the District.

his composile map cannol be used
as a guideline for calculating cost-in-
wuter-depletion, incomedax allow-
ances, The county maps, prepared on
a land-grid base to the scale of one
inch equals two miles, are the only
depletion-guideline m a ps acceptable
1o the Internal Revenue Service. ( The
Crozs Section, February 1967)

The depletion-guideline maps are
prepared from water-level repords
collected as the result of the annual
measurement of the deplh to water
in over 700 observation wells within
the Districl. (For an explanalion of
the observation well program, the
reader is referred to the March 1987
issue of the Cross Sectiomn, )

{Turn to Next Page)



Decline of the Water Level in the Ogallala Formation, High Plains Underground Water Conservation District No. 1, 1966

| Continued from Page 1)

Only decline or zero values are
used in p ring the depletion-guide-
line maps, hence this com Ay
is contoured only in t areas
where the change in depth to water
was a decline, or remained unchang-
ed {zero), During 1986, a limite
number of observation wells experi-
enced a rise in water level. All of
these wells are located within the ze-
ro contours, primarily in Lamb and

Hﬂcklal‘{ Counties.
PREPARING DECLINE MAPS

The annual depth-to-water records
are thoroughly perused before they
are accepted as being representative
i wvalid ) of the “static” depths to wa-
ter. Several types of checks are per-
formed on apparently anomalous, wa-
ter-level records,

In the event the change in the val-
id, depth-to-water measurement for
the current vear ( 1967 ) is less than
in the valid, depth-to-water measure-
ment for the map year (1066) — a

rise in waler level—the data point
| ohservation well ) is assigned a zero
decline value,

If the water level in an observation
well could not be measured, for vari-
ous reasons, an assumed decline (a
whole number, or zero) iz assigned
the data point. _ i

Each decline value—in this case the
January 1966 measurement subdract-
ed from the January 1067 measure-
ment—is “rounded off” to the nearest
whole number.

These data adjustments are neces-
gary in order to prepare “equitable”™
maps that reflect only the annual ex-
tenl of aquifer depletion,

These date treatment annually in-
volves several thousand, simple, arith-
metical operations. Since the first de-
pletion-guideline map was construct-
ed, for the year 1862, these records
have become very cumbersome, The
District has now established a digital-
com r program that will perform

the eight operations associated
with the annual, depth-to-water meas-

urement, This program will also pro-
vide a “printout” of the water-level
records for each observation well,
and the calculations made in regard
thereto, This printout will indicate
the cumulative “excess” [ water-level
decline aszigned to a well In excess
of the actual decline experienced by
the well) or “deficit” (the amownt
of water-level decline actually experi-
enced by the well in excess of the de-
cline that has been assigned thereto )
ior each observation well,

A second digital-computer program
is now in preparation, Thiz program
is designed to pérform the inspoection
of the water-level reco now done
by the person preparing the decline-
guideline maps—and eliminate or ad-
Just erroneois data,

The following table lists the per-
centage of the land area in each coun-
ty that is within the respective con-
tours (decline Imtervals ) shown on
the 1966 decline map. The eniries in
the “Approximale Square Miles In
District” column can be multiplied by

the pereent of the area in each coun-
ly, as listed in the declime-interval
eolumns, in determine the area { with-
in each county and the entire Dis-
irict ) experiencing the respective or-
der of magnitode of decline.

The average annual decling for all
ahservation-wells, during the five

AfETOR.
Eq. Miles
im
Caunly
Armstrong - 50 50 21 f

]
Distriet Decling 0fa1 T8l 1ted
i)

yvear imterval from January 1962 to
January 1967, was greater for nine
eounties, slightly less for two coun-
ties (Armstrong and Balley), and
more than one fool less for Polter
and Randall Cuunﬂes,dlahalnmawads Ihe
average (per county) dec uring
1966 ( January 1966 to January 1967 1.

PERCENT OF EACH COUMTY WITHIN TACH DECLINE
INTERVAL, FROM ZERD TO MOAE THAM NIHE FEET

more
Ited dbeS Stod &teT Tto® Btod Fhan¥
4 L] 4

Batley @G80 I8 2 37 ] B 3 )

Castro B45 11 14 18 W0 13 M 8§ 2

Cochran 268 13 23 23 a0 g 2 .
Deaf Smith_ 7650 1 8 11 16 20 11 17

el TR 1 - 1
4 10 5 A F

Floyd gaR 13 16 16 14 D
Hockley 842 32 32 20 1 4 1

famb W2 28 8 2 10 1 1 .

Lubbock B892 18 28 ir 18 12 4 2 1

Lynn 298 18 23 @1 @ 4 2 ==
Parmer og9 2 1 7 7 20 45 0 6 2

Poter 40 2 19 W 2 19 i
Randall 450 20 18 38 17 12 g8 2
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and pollution, as a result of mans ac-
tivities at the land surface—on top
of the reservoir. Therefore a “buifer
zong'—f{rom the land surface to a
depth of 50 feet—was reserved as a
filtering { purifying } medium, and is
not included in the potential storage
values listed in Table 1. This 50 {foot
section was also excluded from con-
sideration, because water stored near
the land surface would be subject to
degradation in quality by natural pro-
CES5ES,

Storing water in the shallow sub-
surface would interfere with other
surface or near surface activities—
such as certain highway and railvoad
installation, municipal and domestic
waste dis 1-facilitics, subsurface
buildings ( enils), silage and
other on-farm subsurface slorage,
etc., and would inundate or waterlog
land in low areas—in large playa ba-
sims, and in the “draws",

ECONOMICS OF RECHARGE

Water imported to this area will be
somewhal expensive — measured by
todays economic parameters — there-
fore it will be necessary to make max-
imum beneficial use of such “pur
chased" water.

The most economic agricullural use
would be to appliv all imported water
directly to the land as preplant or
summer irrigation. However this
would require an importation and dis-
tribution system designed fo meet

k irrigation demands; a system

i would be inoperative or operat-
ing at only a fraction of ils design
capacity at least 11 months of every
year; and for possibly longer (ime in-
tervals, depending on climatie con-
ditions, Such a system is impractieal
—it is mot neaded.

It is just as impractical Lo pay the
eosts of importing water to this area
just to store it undergrownd—io fill
up the reservoir— unless it can be
demonstrated that the cost of the wa-
ter used to “build up™ the water level
in the aquifer ks offsel by the reduced
lifting (pumping) costs, during re-
covery cycles. Subsurface storage, as
well ag surface storage, should omnly
be used on oan inlterim or emergen
basis. It should be intended that all
water that is artifically induced to
the Ogallala formation should be with-
drawn, and put to beneficial use.

The unintentional, long term, con-
tinued rise of water levels in the
Ogallala formation, as a resull of re-
charge by imported water, should be
viewed with alarm—such a condition
is physically and economically unde-
sirable.

RECHARGE CAMALS

The use of large unlined { porous

bottom and sides) canals, as the prl-

mary element of the distribution sys-
tem, would afford a means of re-
charging the Ogallala formation.

Some of the advantages of using
unlined canals are;

1y They are the least expensive
type of conveyance facilily.

21 They are readily accessible for
miost | of maintenance.

3 v afford a large surface area
for infiltration. The cost per umit of
Infilterating area ig much less than
that of a recharge well.

41 They do not reqguire as much
skill to operate and maintain as do

wells,

6) They provide a means of trans-
porting water as well as a means of
recharging the ground-water reser

voir.

Some of the disadvantages of using
umlined canals are:

1) They would require s consider-
able amount of land te construct and
maintain.

2) Their torfuous paths, necessary
to maintain opltimum grade, would in-
terfere with the advanced mechani-
zation mecessary to the economic op-
eration of a Plains farm.

3) They would expose the waler
carried therein to organic and imor-
ﬁﬂifﬂgﬂﬂumm&, some of which could

intluced to the aquifer, and/or
carried to other farms—damaging the
crops thereon.

4 ) Wind and wind indused wave ac-
tion would scour their banks, faeili-
tating the suspension of solids in the
waler carried therein—with the re-
sultant loss of some infiltrating ca-
pacity, and the associated mainten-
ance cost to reclaim same,

3) They would have to be over de-
signed .or allernate | back-up ) canals
would have to be constructed to carry
waler while the primary canal is be-
ing dried out. A conditlon necessary
for the remedial work o maintain
their infiltration efficlency.

) They would permit the conting-
ed loss of water to the subsurface,
during periods when all the water the
dtﬁlrihutmalsrsiﬂm could carry
should be beneflically applied to crops.
Infiltration rates can wnol be con-
trolled.

7)1 They could completely fill {ov-
erfill } the reservoir medium In their
immediate proximity, while their ef-
fect on the water level in the majori-
tv of the remaining reservoir svstem
would be negligible.

8 ) Special well networks, in the im-
madiate vicinity of the canals, woold
be needed to efficiently and benefici-
ally ulilize the waier recharged to the
ground-water reservoir (pump back
into canal 1.

§ ) They would probably permit ex-
ceasive loss of water in the sandhills
and sandy soils area of Andrews, Bai-

ley, Cochran, Dawson, Gaines, Lamb,
Terry, and Yoakum Counties.

10) They would loze a considerable
amount of water by evaporation and
by transpiration through undesirable
vegelation, Such vegetation would
have to be controlled by a continuous
eradication program.

11) Waler percolaling down
through the extensive, dry matrix
( particularly in the northern part of
the Southern High Plains ) would un-
derge a degradation in qunlitias the
result of ion exchange, and the solu-
tion of some of the matrix material.

12) Bome highways, railroads and
other cultural features would have Lo
be relocated or modified.

137 Some water would be lost to
“perched’” zones.

14} Some water would be wasted,
by contamination, where unlined ca-
nals crossed areas containing poor
quality water.

Water spreading. in the sandhills
and sandy soils areas, appears (o be a

romising method of recharging the
Egﬂllﬂh formation — particularly in
areas of heavy demand, such as mu-
nicipal and industriel well fields. Ef-
ficient recovery of waler recharged
by spreading would, in most cages, oo
quire a network of special purpose

wells,
RECHARGE WELLS

The ability of the Ogallala forma-
tien to produce water ks amply dem-
onstrated by the production of about
8 million acre feel annually, from
{Jnaslhly G0 thousand irrigation wells
ocated throughout the Southern High
Plains,

in theory an aguifers ability to
produce water is a direct indication
of its ability to accept water; and &
well t‘r]L‘Inl. ?Ent mrluml;’nle:iai ﬂdhi;gh
rate, should, if properly equipped, ac
cepl water-at a higibraiu.q'i‘hnre does
nol apl’pear io be any insurmouniable
obstacles to large-scale artificial re-
charge of the Ogallala formation
through wells, provided; water of a-
daptable quality is to be injected un-
der ¢ontrolled conditions, into prop-
er equipped wells. In short, the theo-
ry has been perfected, it is the Erai:—
tice that needs considerable work.

In the Southern High Plains, the
long-term results of most of the at-
tempts Lo imject (urbld, playa water
lnte the Ogallala formation have been
disappoinling. However, the results of
two, shortterm recharge tests, and
Lwo conlinuing recharge %mjlaiﬂ.s—
using potable or near potable water
—ire 'l.re?' encouraging. (The Cross
Section, January 1987 ). These pro-
jecls tend Lo substanliate the assump-
tion that the practice of using prop-
erly designed, properly operated and
properly maintained wells—to inject
compatable { to the ground-waler, res-

:.I
ervoir system ) guality water into the
Ogallala l&mmﬂun—?s both a feasi
lt:_l-:: and economically acceptable prac

ice. i

Some of the advan of using
wells to inject surplus, imporied w:g'!
ter intg the Ogallala formation are: |

11 They require the least possible
amount of land. i

2) They do nol permit evaporation
or transpiration losses. i

31 Approximately 50000 wells
that could be modified (o function a1
recharge wells, are presently strate
gically Iocated (om farms) through
out the Southern High Plains. Thesi
wells are equipped and can be pump,
ed as needed—a maintenance reqguine
ment for all injection wells, 't

41 they are aesthetically more ac
eoplable, than are canals and they &
not present a safely or health hazand

5) They can inject water directh
into the aquiler, or into the dewater
e zone !mmedinl.ei?' above the agqu
fer, thereby avoiding some of ih
quality of waier chan that will
cur in water induced from the la
surface,

6} They could be operated contin
uously, thereby reducing the sice
the distributary system.

7 b Beveral thousand of the existi
irrigation wells are tied into on-fa
distribution  systems  (undergrou
pipeplines’, which could fumetion
with some minor modiffcation, as lhﬁi
terminal part of the distributary s
teny. This would facilitate the use
one or more standby wells, that co
inject emergency spillage in the
vent of injection well failure, or d
in% “down time" for workover,

) They would provide the m
efficient means of subsurface stora
and retrieval. if properly operated
both an injection well and as a p
ducing well.

B Injection rates are easily
trolled.

10} They provide the maxim
rate of injection per unit area,
cause of direct exposure o the
permeable rone of the reservoir mab
rix — the horizontal permeability |
the aquiler—and the ability to de
op high injection pressures,

There are several apparent d

vantages of using injection wells Ny
valde terminal storage in the O
ala formation,

(To be Continued)
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MOVING WATER
WEST

Imagineering is how many describe
it, others say it’s mot feasible, and
many are convinced it will become a
reality.—Importing surface water to
West Tezxas.

Through the Texas Water Develop-
ment Board, three detailed studies
are being made to explore the possi-
bilities of importing surface water to
West Tezxas. —_—

The accompanying map shows the
alternative conveyance facilities be-
ing studied. The broken red line rep-
resents studies being made by the Bu-
reau of Reclamation. These studies
encompass the conveyance of 16 mil-
lion acre-feet of water per year from
the Mississippi River through canals
and the Red, Brazos, and Colorado
River channels to the western regions
of Texas; the conveyance of 200 thou-
sand acre-feet of water per year from
the Amistad Reservoir location to the
El Paso area; and the conveyance of
200 thousand acre-feet of water from
the Amistad Reservoir location to the
upper Nueces River Basin, and a like
amount of water to the El Paso area.

The solid red line represents stud-
ies being made by the firm of Forrest
and Cotton. This firm is studying the
collection of two to five million acre-
feet of water per year in the eastern
regions of Texas, utilizing Cooper
Reservoir as a terminal storage facil-
ity.

The broken blue line represents
studies being made by the firm of
Freese, Nichols, and Endress. This
firm is investigating the possibility of
transporting two to six million acre-
feet of water per year from Cooper
Reservoir, to the western regions of
Texas.

All of these studies are scheduled
for completion late this summer.

HALE COUNTY
ELECTION

On May 22, 1967, voters in precinct
2 of Hale County, Texas, chose to be-
come a part of the High Plains Under-
ground Water Conservation District
No. 1. Voters within the District also
chose to accept the precinct as a part
of the District.

Unofficial returns showed that 283
voters cast ballots; 233 voting for an-
nexation and 50 voting against. The
returns also revealed that 229 voters
voted for the tax proposal and 50 vot-
ed against it.

Precinct 2 is located in the south-
eastern part of Hale County. The city
of Petersburg is located within this
precinct.
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after Texas Water Development
Board, 1967.

WATER,

Independent people with independ-
ent ways built West Texas.

In fact, people have criticized West
Texans of being so independent that
they seldom ever agree on anything.

On May 24, the people of West Tex-
as and Eastern New Mexico agreed.
Water, Incorporated was formed and
has become a reality.

The Organization is a nonprofit as-
sociation founded to work for the vast
importation of water to the High
Plains and adjacent areas.

A crowd of 1300 persons from a
wide region of the Southwest attend-
ed the organizational meeting in Lub-
bock to launch a united effort to im-
port water to the High Plains.

Election of officers for the organi-
zation climaxed the meeting which
featured five addresses by water au-
thorities, one of whom declared,
“without reservation, importation is
engineeringly feasible and ways will
be found to finance it.”

John J. Kendrick, a banker from
Brownfield was elected president of
the association. K. B. Watson, of Am-
arillo, who has been serving as temp-
orary chairman of the founders’ com-
mittee was elected first vice presi-
dent.

Other officers elected were: Gaston
Wells, Dumas, second vice president;
J. M. Collins, Plainview, secretary;
and Jim Ed Waller, Lubbock, treasur-

Incorporated

er. The officers were elected by a 33
member board of directors named at
the membership meeting.

The directors were elected from 23
districts, with five additional West
Texas districts outside the High
Plains area to be established later. Al-
so included on the board are 10 “at-
large” directors.

Joe G. Moore, Jr., executive direc-
tor of the Texas Water Development
Board, Austin, told the membership
meeting that some of the studies on
the importation of water into the
West Texas area should be completed
this summer. Moore said, “some of
the studies contracted by the TWDB

(Continued on Page 4)
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Hockley County

Murray C. Stewart
208 College, Levelland, Texas

J. E. Wade, 1970 .. . Rt 2, Littlefield
Preston L. Darby, 1968 Rt 1, Ropesville
Jimmy Price , 1970 Rt 3, Levelland
H. R. Phillips, 1968 _. Rt 4, Levelland
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Committee meets the first Thursday of each
month at 8:00 p. m., Crescent House Restaurant,
Littlefield, Texas.

Lubbock County
Mrs. Doris Hagens
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Bill Hardy, 1968 ... . . - Rt 1, Shallowater
Bill Dorman, 1970 .____ 1910 Ave E, Lubbock
Edward Moseley, 1969 .. - Rt 2, Slaton
W. O. Roberts, 1968 Rt 4, Lubbock
Committee meets on and third Mon-
days of each month at 1:30 p. m., 1628 15th St.,
Lubbock, Texas.

Lynn County
Mrs. Doris Hagens
1628 15th Street, Lubbock Texas

Don Smith, 1969 . Box 236, New Home
Harold G. Franklin, 1968 .. Rt 4, Tahoka
Roy Lynn Kahlich, 1970 . Wilson
Roger Blakney, 1970 — Rt 1, Wilson
Reuben Sander, 1968 — .. —- Rt 1, Slaton

Committee meets the third Tuesday of each
month at 10:00 a. m., 1628 15th Street, Lubbock,
Texas.

Parmer County
Aubrey Brock
wilson & Brock Insurance Co., Bovina, Texas

Webb Gober, 1969 . RFD, Farwell
Henry Ivy, 1970 .. ... — . Rt 1, Friona
Jim Ray Daniel, 1970 .. ... Friona
Carl Rea, 1968 Bovina
Ralph Shelton, 1968 .. @ Friona

Committee meets on the first Thursday of
each month at 8:00 p. m., Wilson & Brock Insur-
ance Agency, Bovina, Texas.

Potter County

Fritz Meneke, 1970 _____. Rt 1, Box 538, Amarillo
w. J. Hill, Jr., 1968 oo Bushland
L. C. Moore, 1968 ... . . _ ... Bushland
Jim Line, 1968 Bushland

Vie Plunk, 1870 Rt 1, Amarillo

Randall County
Mrs. Louise Knox
Randal County Farm Bureau Office, Canyon

R. B. Gist, Jr., 1968 ... Rt 3, Box 43, Canyon
Ralph Ruthart, 1969 . . Rt 1, Canyon
Carl Hartman, Jr., 1968 ... - Rt 1, Canyon
Marshall Rockwell, 1970 e Canyon
Richard Friemel, 1970 ._________ Rt 1, Canyon
Committe meets on the first Monday of each
month at 8:00 p. m., 1710 5th Ave., Canyon, Tex.

Animals can adapt to environments
where fresh water is not available.
Whales have kidneys which allow
them to drink and dispose of sea
water; the sea gull has special appara-
tus in its skull for distilling sea water
to obtain a fresh water supply.

POTENTIAL FOR STORAGE OF WATER
IN SOUTHERN HIGH PLAINS OF TEXAS

By F. A. RAYNER

Continued from the April 1967 is-
sue of the Cross Section.

The advanced state of irrigation de-
velopment—consisting of an estimat-
ed 50,000 wells, pumping an estimat-
ed 6 million acre-feet of water annu-
ally—in the Southern High Plains of
Texas, has initiated a trend to deple-
tion of the areas vast, ground-water
reservoir in the Ogallala formation.
This ground-water system, the Ogal-
lala aquifer, constitutes the areas on-
ly major water supply.

Exploratory drilling has shown that
deeper-lying aquifers, capable of ap-
preciably abating the drain on the Og-
allala aquifer, do not exist.

There are no major river systems
in these High Plains that are even
capable of supplying the areas munic-
ipal and industrial water needs—
which represents less than two per-
cent of the areas total water demand.

If the trend to depletion of the Og-
allala aquifer continues—and there
is no reason to reverse such a wealth-

protucing practice—it is apparent
that it will be necessary for man to
consiruct an uphill-flowing river(s)
to supply the areas annual multi-mil-
lion-acre-feet water demand; water
needs that vary from season to seas-
on and day to day—depending upon
weather conditions, and agricultural
practices. If man is to construct such
a river system, it must have a termi-
nus that can accept the water so
transported—some of which will
prohzbly be surplus to needs, at any
given time. The absence of efficient,
surface storage at or near the water
demand centers (the thousands of in-
dividual farms) focuses attention on
the problem of terminal storage for
large volumes of imported, surface
water.

Within the 2l-county Southern
High Plains there is more than ample
on-farm storage—in actuality below-
farm storage, since this storage space
is contained in the Ogallala forma-
tion. Subsurface storage space is a-
vailehle, and so are numerous prob-
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lems associated with its use. The
problem, simply stated, is, can this
mammoth storage space be efficiently
and economically utilized to enhance
the workability of importing water to
this area. The answer must be in the
affirmative.
THE STORAGE ZONE

Within the “dry” matrix of the Og-
allala formation—extending d o wn-
ward from the land surface to the
top of the water saturated part of
these rocks—there is an estimated
254,453,000 acre-feet of ‘“air-filled”
void (at 20 percent of the total bulk,
dry-volume of the Ogallala forma-
tion ). Excluding a 50 foot, near-sur-
face section—the storage protecting,
or buffer zone—there remains an es-
timated 134,336,200 acre feet of
“safe” storage potential in the Ogal-
lala formation.

About 38 million acre-feet of this
water-yielding void constituted a part
of the Ogallala aquifer before being
depleted by large-scale, irrigation
pumpage.

Water injected (by wells) into this
former aquifer zone could be expect-
ed to be least affected by a change in
quality—resulting from solution of
the matrix, or as a result of ion ex-
change—and the recoverable volume
of water so stored would probably be
considerably higher than the recovery
of the water initially stored in the
historically dry matrix of this same
Formation.

Whenever and wherever practica-
ble, water stored in the Ogallala for-
mation should be confined to the for-
mer aquifer zone.

METHODS OF RECHARGE

The advantages and disadvantages
of the use of unlined canals—as an
integral part of the intra-Planes, dis-
tribution system—to induce water to
the subsurface, were presented in the
April, 1967, issue of the Cross Sec-
tion.

Although (water) ‘‘spreading bas-
ins” can not be grouped with convey-
ance facilities, the hydrologic prob-
elms associated with the use of such
installations are similar, in most re-
spect, to those of the unlined canal.

The use of spreading basins—in
conjunction with a network of pro-
duction wells—appears favorable
(and even desirable, depending upon
the quality of the water being
spread) in the sandhills, and in the
shallow, depth-to-water areas in the
sandy soils of the southern part of
the Southern High Plains.

The long-term use of recharge
shafts, to induce even “clear” water
to the subsurface, does not appear
logical, workable, or adaptable as a
part of the terminal storage facilities
associated with a large-scale, water-
importation program.

Attempts to use shafts to recharge
playa catchment to the subsurface, by
the High Plains Underground Water
Conservation District No. 1; the Ag-
ricultural Research Service, U. S. De-
partment of Agriculture, Bushland
Station; and by several individual
landowners, have not been considered
successful.

A recharge shafts inability of “self-
reclamation” (here referring to its
inability to produce water) prevents
inexpensive, downhole maintenance.

Dual-purpose wells—injection wells
that are equipped to produce relative-
ly large volumes of water—appear to
be the only workable type of injec-
tion well.

The use of recharge canals and
spreading basins appears to be limit-
ed to specific parts of the Southern
High Plains. However, dual-purpose

wells appear to be adaptable through-
out the Ogallala formation—provided
such wells are properly equipped, and
operated in conformance with several
limiting criteria.

It is not intended to suggest that
the use of dual-purpose wells are the
only, or ultimate, answer to using the
Ogallala formation as an interim, or
seasonal, water-storage reservoir.
However, it should be noted that the
numerous, apparent advantages (see
the Cross Section, April 1967) of us-
ing such wells as terminal storage
hardware prevents abnegation of
their worth, without qualifying study.

Although I believe that dual-pur-
pose wells will be required to main-
tain a long-term, large-volume, water-
importation program in the Southern
High Plains, it would be prejudicial
not to also list the apparent disad-
vantages of using such installations—
some of which are:

1) No precedent has been estab-
lished to indicate the workability of
integrating injection wells with a
mammoth distributary system, as is
invisioned for the Southern High
Plains. The legal and managerial com-
plexities of using privately owned
wells to provide terminal storage
points have not been approached, or
surmounted.

2) Injection wells require consider-
able technical knowledge to operate
and maintain. The operation of such
wells, although privately owned,
would have to be coordinated with
the activities of the water supply ag-
ency, or other appropriate organiza-
tion, during major recharge cycles.

3) The legal ramifications of own-
ership of injected water, and of sub-
surface frespass, have not been de-
fined.

4) Water to be injected may re-
quire ‘““dose” or continuous, expen-
sive, pre-treatment; such as, filtra-
tion, deoxygenation, pH adjustment,
addition of algicides, biocides, ete.

5) Contaminants or pollutants
would be injected directly into the
aquifer, without the benefit of the
soil purification provided for water
induced from the land surface.

6) Maximum cost per unit area of
injection surface.

7) Water delivered to injection
wells would probably have to be con-
veyed through closed systems, or at
least lined canals. This apparent dis-
advantage—the necessity of a closed
system—may prove to be a long-term
advantage. Although unlined canals
may be the least expensive convey-
ance facility, in respect to initial-cost;
their long-term maintenance costs,
safety and health hazards, and “in-
convenience” potential (unsuitability,
in respect to aesthetics; transporta-
tion; the areas on-the-square, mech-
anized-farming practices; etc.) may
make them more expensive than the
more direct-route, pipeline-distribu-
tary system.

PREFERRED RECHARGE AREAS

The criteria determining those are-
as in the Southern High Plains adapt-
able to recharging by the use of un-
lined canals, or spreading basins, are
sometimes in direct conflict with
those criteria describing the areas
adaptable to recharging by the use of
wells.

Recharge canals and spreading bas-
ins should:

1) Be strategically located in ref-
erence to areas of large scale develop-
ment; such as near or in the well
fields of large cities, industries or
concentrated irrigation-development.

2) Be outside of the boundries of
large oil fields.

3) Be located in areas overlain by
pervious soils.

4) Be developed in conjunction
with dewatering wells, located in the
immediate proximity of the canal,
that could pump into the canal dur-
ing peak demand periods.

5) Be lined in areas of naturally,
poor-quality water.

6) Be within areas where the depth
to water, or the base of the Forma-
tion, does not exceed 100 feet.

7) Be outside, preferably north or
west, of metropolitan areas.

8) Be located several miles west
and/or northwest of the eastern es-
carpment, and some of the reentrant
canyons associated therewith, as dic-
tated by the hydrologic conditions
that would result by the filling of the
Formation in the proximity of the ca-
nals, or spreading basins. Care would
have to be taken to prevent, or avoid
increasing the natural loss of water
from the aquifer through springs,
seeps and transpiration.

9) Not be located in areas of por-
ous percipitate rocks, unless overlain
?y at least 50 feet of Ogallala forma-
ion.

The southern part of the Southern
High Plains satisfies most of these
criteria.

Large areas selected for artificial
recharge through wells should:

1) Be strategically located in ref-
erence to areas of large scale develop-
ment; such as near or in the well
fields of large cities, industries or
concentrated irrigation-developments.

2) Be outside of the boundries of
large oil fields.

3) Be overlain by relatively imper-
vious soils.

4) Contain a considerable dewater-
ed, but preferably not depleted sec-
tion, in addition to the recommended
50-foot buffer zone.

5) Be outside of areas of naturally,
poor-quality water.

6) Be within areas where the depth
to water exceeds 100 feet.

7) Be within areas where the
(fieptths to water do not exceed 400
eet.

8) Be outside, preferably north or
west, of metropolitan areas.

9) Be located a few miles west and/
or northwest of the eastern escarp-

yons associated therewith, as dictated
by the hydrologic conditions that
would result from the partial or com-
plete filling of the now, dewatered
zone. Care would have to be taken to
prevent augmenting, inducing or re-
inducing spring flow, and other na-
tural water losses. Properly operated
recharge wells could be located near-
er the boundaries of the Formation
than can recharge canals and spread-
ing basins.

10) Not be in areas of porous per-
cipitate rocks, unless overlain by at
least 50 feet of Ogallala formation.

The northern part of the Southern
High Plains satisfies most of these
criteria.

Within the preferred recharge are-
as, recharge wells should:

1) Be strategically located in re-
spect to producing wells, as aquifer
characteristics dictate. The most ef-
ficient well would be both a recharg-
ingua)nd producing well ( dual-purpose
well ).

2) Be outside of areas of local con-
tamination.

3) Be located in areas of relatively
high permeability, such as buried
channels, and areas containing por-
ous, percipitate rocks — adequately
protected by Ogallala “cover”.

It is probable that both recharge
canals and recharge wells will be em-
ployed in any mass importation sys-
tem serving the Southern High Plains.
The surface-water supply and ground-
water reservoir system will have to
be coordinated, in order to make
long-term importation of water to
this area possible.

If this area is to continue to expand
or even maintain its agricultural pro-
duction, in order to help supply the
Nations—and indeed the Worlds—
need for food and fiber; it must strive
for the mass importation of water in
heretofore unheard of quantities. Sea-
sonal storage will have to be provided
for some of this water—the storage
space is available, and so must be the
solutions to the problems obstructing
the use of same.

SELECTED REFERENCE
Carter, W. T., The Soils of
Texas, Texas Agricultural
Experiment Station Bull. 431,
July 1931.

ment, and some of the reentrant can-
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WATER, Incorporated Officers, from left to right, Gaston Wells, Dumas, second

vice president; K. B. Watson, Amarillo, first vice president; John J. Kendrick,
Brownfield, president; J. M. Collins, Plainview, secretary; and Jim Ed Waller,

Lubbock, treasurer. (See Story Page 1).

Please Close Those Abandoned Wells!!!
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Water, Incorporated—
( Continued from Page 3)

with private engineering firms have
been completed on the cost aspects
of various plans and the board is at-
tempting to determine which one of
the cost estimates appears most rea-
sonable.” ) .

John Thompson, assistant director
of the Region 5 office of the U. S. Bu-
reau of Reclamation at Amarillo, told
the group that to import water to the
High Plains area it would have to be
lifted 3,800 to 4,000 feet under any
of the proposals now being consider-
ed.

Thompson also said, “the interest-
free component under the Reclama-
tion Act for the irrigation phases
would, in my opinion, be an abs'olute
necessity to help finance the project.”
He further stated that “the cities and
towns should be prepared to assist in
financing the irrigation costs, in qdd-
ition to paying the entire municipal
and industrial cost.” )

A. C. Verner, president of the First
National Bank of Lubbock urged res-
idents to unite behind Water, Incor-
porated, to “persue every p0551b111ty
and search out every corner until
what was once a dream becomes a
reality.”

Brig. Gen. W. T. Bradley, South-
west division engineer with the U. S.
Corps of Engineers, Dallas, empha-
sized that ‘“only through cooperation
of the principal echelons of govern-
ment—federal, state and local—will
we ever be able to meet basic water
needs.”

Marvin Nichols of the Fort Worth
engineering firm of Freese, Nichols
and Endress said, “imported water
will come to West Texas if the re-
gion’s residents display the kind of
wisdom, fortitude and stick-together-
ness its going to take to get the job
done.”

At the conclusion of the member-
ship meeting, the board of directors
named a seven member executive
committee composed of Homer Garri-
son, Plainview; J. D. Smith, Little-
field; A. L. Black, Friona; J. W. Bu-
chanan, Dumas; and Kendrick, Wat-
son and Verner.

The association will headquarter in
Lubbock and will be financed by vol-
untary dues, the exact level of which
will be determined by a study by a
special committee. There will be sev-
eral classifications of dues.

With the formation of Water, In-
corporated the people of this area
have taken a giant step in the direc-
tion of assuring an adequate long-
range supply of water for the High
Plains and adjacent areas for use in

agriculture, industries, and cities.
Directors elected by districts include:
DISTRICT NO, 1—
Dallam, Hartley, Sherman, and Moore
Counties, Texas;
Gaston Wells, Dumas, Texas
DISTRICT NO. 2—
Hansford and Hutchinson Counties,
Texas;
N. F. Renner, Spearman, Texas
DISTRICT NO. 3—
Ochiltree, Lipscomb
Counties, Texas;
R. D. Lemon, Perryton, Texas
DISTRICT NO. 4—
Carson, Gray, Wheeler, Collingsworth,
Roberts and Donley Counties, Texas;
Fred S. Vanderburg, Pampa, Texas
DISTRICT NO. 5—
Armstrong, Randall and Potter Coun-
ties, Texas;
Jerome W. Johnson, Amarllo, Texas
DISTRICT NO. 6—
Oldham and Deaf Smith Counties, Tex-
as;
R. C. Godwin, Hereford, Texas
DISTRICT NO. 7—
Parmer and Bailey Counties, Texas;
A. L. Black, Friona, Texas
DISTRICT NO, 8—
Castro and Lamb Counties, Texas;
Ray Joe Riley, Dimmitt, Texas
DISTRICT NO. 9—
Swisher and Hale Counties, Texas;
Homer Garrison, Plainview, Texas
DISTRICT NO. 10—
Briscoe and Floyd Counties, Texas;
Chester Mitchell, Lockney, Texas
DISTRICT NO. 11—
Lubbock and Crosby Counties, Texas;
Russell Bean, Lubbock, Texas

DISTRICT NO. 12—
Cochran and Hockley Counties, Texas;
Gene Benham, Morton, Texas
Yoakum and Terry Counties, Texas;
John Kendrick, Brownfield, Texas

DISTRICT NO. 14—
Lynn and Garza Counties, Texas;
Wilmer Smith, Wilson, Texas
DISTRICT NO. 15—
Gaines and Dawson Counties, Texas;
Donnell Echols, Lamesa, Texas
DISTRICT NO. 21—
Roosevelt, Lea, Eddy and Chaves
Counties, New Mexico;
A. T. Ford, Portales, New Mexico
DiSTRICT NO. 22—
Curry, DeBaca, Quay, Harding and
Union Counties, New Mexico;
Hoyt Pattison, Clovis, New Mexico

DISTRICT NO 23—
Panhandle of Oklahoma;

Billy Ray Gowdy, Boise City, Okla.

DIRECTORS AT LARGE—
A. C. Verner, Lubbock, Texas
J. W. Buchanan, Dumas, Texas
K, B. Watson, Amarillo, Texas
Bruce Spencer, Lubbock, Texas
Jim Nation, Pampa, Texas

and Hemphill

WATER WONT
WEAR QUT

What is the best investment a High
Plains farmer can make today? No
doubt about it—WATER.

Tractors, trucks, irrigation engines,
most farm equipment, clothes, shoes,
or just about anything a farmer owns
today, eventually will deteriorate be-
cause of use or wear. The District has
yet to hear a high plains farmer say
his water is ‘“worn out”. He may de-
plete it, but it just can't be ‘“worn
out” by using it.

Not many farmers can be found
who pay good hard earned money for
a piece of farm machinery, use it
once and then give it away. They
should, and many do, treat their wa-
ter the same way. Chances are they
paid a “handsome” price for the wa-
ter, so they should get their moneys
worth every time they turn on an ir-
rigation well. However, there are still
many farmers in the Water District
and in the High Plains area who are
getting “took” every time they irri-
gate, because they won’t use the irr-
igation water to its fullest extent.
Many farmers use the water one time
and then allow it to escape from their
land and be wasted.

The waste of underground water is
prohibited by laws of the State of
Texas. The law reads, in part:

“Wilfully causing, suffering, or per-
mitting underground water produc-
ed for irrigation or agricultural
purposes to escape into any river,
creek or other natural watercourse,
depression or lake reservoir, drain
or into any sewer, street, highway,
road, road ditch or upon the land
of any other person than the own-
er of such well or upon public land
is prohibited.”

Farmers who allow their water to
escape, are violating the law and rob-
bing themselves.

For a small investment a farmer
can correct both violations, and really
get some use and wear out of his most

Geo. W. McCleskey, Lubbock, Texas
J. M. Collins, Plainview, Texas

Jim Ed Waller, Lubbock, Texas

D. G. (Bill) Nelson, Amarillo, Texas
J. D. Smith, Littlefield, Texas

ADVISORY DIRECTORS—

Don Johnson, Lubbock, Texas
Michael Garrett, Clovis, New Mex.
Marvin Nichols, Ft. Worth, Texas
Melvin Semrad, Amarillo, Texas
Berwin Tilson, Plainview, Texas
Marvin Shubert, Petersburg, Texas

prec__1s farm possession—his water.

In early 1956, the Water District in-
itiated experimental projects to cap-
ture “rail water” that was escaping
from hundreds of farms. The District
studied what was called “tail water
return systems”. These systems con-
sisted of a depression or pit construc-
ted at the low end of a field, to
capture water that was escaping from
the farm. The depression or pit was
equipped with a pump and the water
was pumped back to the high end of
the {ield, and was re-applied to the
crop.

In 1962, the District installed its
first experimental tailwater pit. The
pit was installed on the James Mabry
farm near Friona, Texas. Mr. Mabry
installed a six inch underground plas-
tic pipe line from the pit up to the
existing concrete underground pipe
line on his farm.

Sinee this first installation the Dis-
trict has made use of various types of
installations to thoroughly study tail-
water return systems. In past years
the District has made the following
observations, on a group of pits in
Parmer County, Texas:

The average capital investment in
pits has been about $3,500.00, for the
pit, pump, motor and underground
return line. Many pits, however, have
cost much less.

Studies have also revealed that an
average of 78 acre feet of water is re-
covered annually by these installa-
tions.

The District has no official record
of the number of tailwater pits in the
High Plains area, but Deaf Smith
(33(())unt3r is known to have well over

0.

Many farmers and land owners get
good use out of their water. If you
are one that is not, then you can well
afford to examine the possibility of
installing a return system on your
farm. Returned water aids in addi-
tional crop yields and insures more
profit.

Now is the time to install such a
system. Contact the High Plains Un-
derground W a t e r Conservation Dis-
trict and we will be glad to assist you
with planning your installation.

Every gallon of water wasted is
lost forever. Act now to protect the
investment you have made in water.

WHEN YOU MOVE—

Pleasc notify the High Plains Under-
ground Water Conservation District,
Lubbock, Texas on Post Office Form
22S obtainable from your local post-
master, giving old as well as new address,
to insure no interruption in the delivery
of “The Cross Section.”

INCLUDE YOUR ZiP CODE NUMBER
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Committee Appointed
For Hale County

Precinct 2 of Hale County, now a
part of the High Plains Underground
Water Conservation District No. 1,
has its first County Committee,

Hale County Judge, C. L. Aberna-
thy, recently appointed five men in
Precinct 2 of Hale County to serve
on the Committee.

Individuals appointed to serve are
J. C. Alford, Box 28, Petersburg; Don
Hegi, Box 160-A, Petersburg; Harold
D. Rhodes, Box 100, Petersburg; W.
D. (Dub) Scarborough, Box 147, Pet-
ersburg; and Charley Schuler, Peters-
burg.

The terms of office for these men
will be determined by a drawing at
their first meeting.

Duties of the County Committee
will be to approve drilling permits
and counsel and guide the District
Directors in the operation of the Wa-
ter District.

Who Owns The Water
In “Playa Lakes”

If you own a farm that has a large
“playa lake” on it, you are indeed
fortunate. The water captured in
these numerous lakes, that are scat-
tered over the area, can and is being
used as an alternate supply of irriga-
tion water for many farmers.

During the past five years the prac-
tice of pumping “playa lakes” has be-
come quite popular. The popularity of
this practice has also led to some
problems, one of which is, who owns
the water in “playa lakes”.

Lakes that are located on land that
is under one ownership have caused
no problems and none are expected.
Lakes that are located on property
owned by one or more individuals,
have in some instances, created prob-
lems, especially when one or more
%)al{ties were pumping water from the
ake.

Disputes have arisen over who own-
ed the water and how much each in-
dividual could pump.

With the use of “playa lakes” for
supplemental sources of irrigation wa-
ter increasing, we should take a close
look at who does own the water in
these lakes.

When we speak of “playa lakes” we
are referring to the intermittent lakes
found in the High Plains Region of
the State, created by the interior
drainage of diffused surface waters
into natural depressions in the earth.
The beds of these lakes are privately
owned and the waters collected are
dissipated rather rapidly by pumping,

(Continued on Page 2)

Texas Ground Water Law

Unlike many other states, ground
water in Texas is privately owned in
fee simple by the owner of the sur-
face of the land unless such owner-
shlip has been lost by severance or
sale.

In the case of surface waters, the
legislature has declared that both the
regular or ordinary flow and the flood
waters in streams and lakes are the
property of the State of Texas. This
public ownership does not encompass
diffused surface waters such as that
intermittently flowing in sheets out-
side of defined channels. On the oth-
er hand, ground water has been re-
cognized as privately owned, both by
the Courts of Texas and by such leg-
islative proclamations as that found
in the statute authorizing the crea-
tion of and specifying the authority
granted to Underground Water Con-
servation Districts. There it is said:

“The owmnership and rights of the
owner of the land, his lessees and
assigns, in underground water are
hereby recognized, and mothing in
this Section 3(c) shall be construed
as depriving or divesting such own-
er, his assigns or lessees, of such
ownership or rights, subject, how-
ever, to the rules and regulations
promulgated pursuant to this Sec-
tion 3(c).”

Having made this general point,
certain words of explanation are in
order.

(1) Ground water is defined gen-
erally as water percolating beneath
the surface of the ground other than
water in a defined underground
stream or in the underflow of a sur-
face stream.

(2) Percolating water beneath the
surface of the ground is presumed to
be not in an underground stream or
in the underflow of a surface stream.
This means, of course, that the party
seeking to defeat private ownership
of water beneath the ground has the
burden of proving that the water is
in a defined underground stream or
in the underflow of a surface stream.
To my knowledge there is no record-
ed Texas Appellate Court decision
wherein proof of such matter was
deemed sufficient. An interesting
case in this respect arose at Ft. Stock-
ton, Texas. There, flowing Comman-
che Springs has afforded down stream
property owners enjoyment of the
surface waters therefrom for a period
of some ninety years. Other land own-
ers up-dip from the springs, devel-
oped their land by drilling various

By GEORGE W. McCLESKEY

water wells and began pumping them
with mechanical pumps. As a result,
Commanche Springs ceased flowing.
The down-stream owners, among oth-
er things, alleged that the waters pro-
duced at Commanche Springs reached
the Springs in well defined channels.
Both the District Court and the Court
of Civil Appeals rejected the allega-
tions of the down-stream owners,
holding that the ownership of the sur-
face includes the percolating ground
water, and the owner may use such
water in any non-wasteful manner he
chooses. Both Courts further held that
the general allegation that such wa-
ters reached the Springs through well
defined channels was merely a con-
clusion of theé pleader and that such
pleadings were insufficient unless
they stated further the identity of
the well defined channel, either as to
surface indications, probable route,
source, or destination, or alleged
some facts affording some clue as to
such identity. The Court affirmed the
rule that all underground waters are
presumed to be percolating, and in
effect held that the mere fact that
pumping at an up-dip location dried
up the Springs was not proof of well
defined underground channels,

Many of you will recall with me
that in the past, and possibly there
are some present instances, claims
have been and are made that there
are underground streams in the High
Plains areas. Generally, these claims
are based upon the assumption that
since producing irrigation wells in
some areas seem to follow a mean-
dering design or pattern as they are
located upon the land surface, then
this meandering pattern must have
some similiarity to the meanderings
of a sub-surface stream. In conversa-
tions with hydrologists, I have heard
it suggested that such irregularities
in the locations of producing wells is
more likely caused by variations in
permeability and rather radical rises
and declines of the red beds.

RIGHTS OF OWNERSHIP

Generally, the right of ownership
in any property includes the right to
sell, lease, grant the use of, and fully
enjoy and utilize, even to the point
of exhaustion. These rights are in-
cluded in the bundle of ownership
rights that apply to ground water in
Texas. One peculiarity of this owner-
ship in Texas, is that if a neighbor
drains the ground water from under-
neath an owner’s land by pumping a
lawful well, that owner has no reme-
dy against his neighbor for such
drainage. This has been considered by

many as a logical limitation upon
such ownership because of the very
nature of ground water aquifers. The
ground water is capable of moving in
the formation and generally “flows”
—some times very sluggishly—in the
direction of the down-dip of the hy-
draulic gradient. To those of us who
are not hydrologists, this simply
means that water flows down the
slope of the water table. When water
is withdrawn from one area, it has a
tendency to lower the level of the wa-
ter in that area, and thus, causes the
water table to slope in that direction.
We then see that by the very nature
of the aquifer it would be difficult
to impose upon one land owner dam-
ages for draining water from his
neighbor’s land, when as a  matter of
fact, all he has done is to take water
from his own land and in the process
lowered his water table and caused
neighboring water to drain down-dip
into his area.

Generally, the owner of ground wa-
ter may use that water at any place
he chooses in any quantities that are
available so long as such use is non-
wasteful. Again, referring to the stat-
ute authorizing the creation of and
granting authority to underground
water conservation districts, the term
“beneficial purpose” is there defined
as including a number of specific
things, and then concludes by provid-
ing that the term includes “any other
purpose that is useful and beneficial
to the user thereof”. It would appear,
therefore, that the term “beneficial”’
as applied to the use of ground water
is given a very broad meaning.

The water may be used on or off
the premises from which it is pro-
duced. A Texas Supreme Court case
recognized the right of the City of
Corpus Christi to pump percolating
ground water to the surface in the
area of Pleasanton, Texas, and there-
after, to flow that water down a nat-
ural stream for storage, treatment,
and use at Corpus Christi. Private
ownership of ground water and the
right to make use of one’s own prop-
erty was the basis upon which the
Court recognized Corpus Christi’s
right to use that water at such place
as it saw fit.

Recently, a three-judge Federal
Court declared unconstitutional a
Texas Statute which generally prohib-
ited the removal of ground water
from the State of Texas after it has
been brought to the surface. The facts
in that case were that the City Coun-
cil of Altus, Oklahoma, came across

( Continued on Page 3)
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Playa Lakes—

(Continued from Page 1)
evaporation and seepage.

Apparently, the waters of “playa
lakes” have not been the subject of
litigation in this State, as no Texas
court decision involving these lakes
has been found.

There have been some cases tried
in Texas that could be considered
similar to litigation of ‘“playa lake”
waters. In one of these cases, Turner
v. Big Lakz 0il Co., 128 Texas 155, 96
S. W. 2nd 221 (1936), the Court held
that in the light of the Constitution
and of the Common Law and Mexican
Civil Law under which lands have
been granted in Texas, the owners of
the soil on which rains may fall and
surface waters gather are the proprie-
tors of the water so long as it remains
on their land, and prior to its passage
into @ natural water course to which
riparian rights may attach.

The Court expressed no opinion as
to the effect of Article 7476 Civil Stat-
utes of the State of Texas. ( This stat-
ute provides certain surface waters to
be the property of the State). How-
ever, it is believed by many that the
Courts will still hold that the owner
of the land has the absolute right to
capture and use all diffused surface
waters which appear upon his land.

There are several other cases that
can be reviewed, but as stated earlier,
none deal directly with “playa lakes”.

Extensive research has led to the
accepted doctrine that the waters of

“playa lakes” are surface waters, own-
ed by the owners of the lands upon
which they appear, to which no ri-
parian rights are attached and to
which the appropriation statutes are
not applicable.

This has partially answered our
question, but there still remains the
problem of lakes that are situated on
lands owned by more than on indi-
vidual.

One answer to this problem has
been to construct a dam in the center
of the lake dividing it in half. This
allows two parties to pump from the
lake and neither feels that his neigh-
bor is using his water.

Another possible solution could be
a simple contract between the owners
of the lake. The contract could state
how the lake would be used by each
party and to what extent.

With a constant need for more wa-
ter, facing all West Texans, it is evi-
dent that all “playa lakes” will event-
ually be put to good use.

The waters in the lakes belong to
the owners of the lakes, no doubt a-
bout it. Let’s get to work and get the
most out of what we own.

“CHIEF RUNNING WATER,”
SAYS—

”Make ‘um sure mea-\
surements on drilling
permits are correct—
Save heap trouble.
Water is your future.
Conserve ‘Um.”

Water Organization
Sets Membership Dues

Membership dues to Water, Inc., de-
signisd to support a first-year budget
of al least $200,000, were set at the
initial meeting of the new organiza-
tions executive committee.

General minimum annual member-
ship dues will be $25.00. Other dues
have been established to reflect the
size of individual or company opera-
tions.

Dues for landowners, farmers and
ranchers were fixed on a per-acre ba-
sis, with allowances for differences
in land values.

Irrigated farms will have yearly
dues of 10 cents per acre. Non-irri-
gated farm dues will be five cents
per acre. Ranch owners and operators
will be asked to pay two cents per
acre,

Inues for commercial businesses
were set at 50 cents per $1,000 of
capitalization and surplus, up to $250.
in dues or $500,000 capitalization.
These are “Commercial Member-
ships”.

Spiecial membership fees above
$250.00 will be set from time to time
for individual enterprises, companies,
banks and others, whose capitalization
amounts to more than $500,000.

Meémbership classifications will in-
clude a “sustaining” category for
those¢ paying dues between $250.00
and 31,000; a “sponsoring” member
for %1,000 to $5,000; and a “leader-
ship™ division for contributions above
$5,000

Applications f or membership will
be made available by mail, through
Chamber of Commerce offices, banks,
and other places.

Membership in Water, Inc., is open
to anyone interested in securing an
adequate supply of imported water
for irrigation, industry and munici-
palities in the High Plains and ad-
jacent areas.

The Organization’s mailing address
is P. D. Box 367, Lubbock, Texas 794-
01. Subscriptions for membership
may ke sent to the above address.

Walfer, Inc.,, was organized in Lub-
bock on May 24, and is incorporated
under the laws of the State of Texas.

Objectives of the organization are
to work with existing agencies, both
State and Federal, conduct studies
and do all other things necessary to
import surplus surface water to West
Tex:as and adjacent areas.

Johin J. Kendrick, Brownfield, pres-
ident of the non-profit Corporation
said, “‘the engineering feasibility of
transporting water to the West from
both in-state and out-of-state sources
has been firmly established.” He fur-
ther stated, “most observers are con-
vinced it is economically feasible as
well "

A project of this magnitude re-
quires a great deal of money to move
it through the necessary engineering
and political phases. Both state and
federal money will be necessary, and
the cooperation of many agencies in
Austin and Washington will be in-
dispemsable.

Water, Inc., was formed to aid and
encourage the importation of water
to West Texas. The High Plains Un-
derground W at er Conservation Dis-
trict urges everyone, with a ‘stake”
in West Texas to become a member
and support the organization and its
endeavors.
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Dreams Do

Men of vision who tackled a “far-
fetched” dream in the face of many
obstacles and criticisms were praised
this month in Lubbock at the dedi-
cation of the Lubbock water treat-
ment plant and Canadian River Mu-
nicipal Water Authority Aqueduct
System.

More than 250 people attended the
program, which featured addresses
by Lubbock Mayor W. D. (Dub) Rod-
gers, Jr., Lt. Governor, Preston Smith
and U. S. Representative, George Ma-
hon, who spoke from his office in
Washington via telephone.

Honored guests included represen-
tatives from all 11 member cities, the

PLANT
WATER

Come True

U. S. Bureau of Reclamation, Con-
tractors, current and past directors
of the Authority, and Mrs. A. A. Mere-
dith, widow of the project leader for
whom Lake Meredith, project reser-
voir near Sanford, Texas, was named.

In 1936, a group of men who
thought a dream could become a re-
ality gathered under a shade tree
near Sanford and began to seriously
discuss the possibility of a dam and
the gigantic water system.

From this first meeting, spanning
many years, the Canadian River Mu-
nicipal Water Authority was born.

In cooperation with the Bureau of
Reclamation, the plan consisted of
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WATER TREATING PROCESS

The untreated water entering the plant
added and mixed to facilitate the remov
complished by first mixing in rapid mix

is first chlorinated, then chemicals are
ing of silt and color. The mixing is ac-
ers for a short period of time, then in

a slower motion by large paddles called flocculators. When the mixing has been
completed the silt particles are settled out in the sedimentation basins. In the

secondary treatment more chemicals are

added and the same procedure is con-

tinved. The water receives its final treatment by filtering through sand and

gravel. The filtered water then drains i

nto a line that takes it to the treated

water storage. The water is chlorinated again before it is released into the dis-

tribution system,

Guests who attended the dedication of the Lubbock water treatment plant and
The Canadian River Aqueduct System included: from left to right Tom McFar-
land, Manager, High Plains Underground Water District; Mills Cox, Chairman,
Texas Water Development Board; Lt. Governor Preston Smith; Mrs. Jean Will-
iams, Texas Water Development Board; and Marvin Shurbet, Vice Chairman,
Texas Water Development Board.

impoundment of water on the Cana-
dian River by an earthen dam near
Sanford, and raw water delivery to
the participating cities by means of
pipeline tributaries to a main aque-
duct, with flow in the lines main-
tained by a series of pumping sta-
tions located along the main aque-
duct.

In 1960, voters of Amarillo, Pam-
pa, Borger, Plainview, Lubbock, Sla-
ton, O’Donnell, Tahoka, Brownfield,
and Lamesa approved the project by
a 30-1 margin, largest ever polled by
such a program.

Sanford Dam and Lake Meredith
were dedicated last year.

Costs of the project will be paid
by the member cities in water use
fees.

The new treatment plant, owned by
the City of Lubbock, treats water for
the city, as well as, Slaton, Levelland,
Brownfield, Tahoka, O’'Donnell and
Lamesa on a fee and fixed charge bas-
is. The plant was constructed in two
years.

A 500-acre-foot regulating reservoir
is located north of the treatment
plant. It is currently holding 460 acre
feet of water in the reservoir. Inflow
into the reservoir is 85 cubic feet per
second or 38,100 gallons per minute.

The water travels 146 miles from
Lake Meredith to the reservoir.

The aqueduct was constructed in
record breaking time. In fact, the en-
tire project was completed one year
ahead of the completion date at a
savings of approximately 12 million
dollars.

Maximum size of the pipe used in
the aqueduct is 96 inches in diameter.

Lubbock became the first member
to use a daily supply of project wa-
ter. The City is currently using 8.6
million gallons daily.

Brownfield is due to start taking
water very soon. It was the second
city to receive permission to draw an
emergency summer supply.

Plant laboratory technicians say the
water is well within minimum stan-
dards prescribed by the State Health
Department.

Minerals, causing hardness of the
water, have been reported at 204
parts per million, compared to the
230 parts per million rating of the wa-
ter that the City of Lubbock produces
from the sand hill area in Bailey
County.

Dreams can come true, the Cana-
dian River Municipal Water Authori-
ty is a prime example.

Water Law—
(Continued from Page 1)

into Texas, just north of Vernon, and
there acquired water rights from the
surface owner. Being confronted with
the Texas Statute, the City of Altus
brought suit against the then Attorn-
ey General, Waggoner Carr, to have
that statute declared unconstitution-
al. The Court held with the City of
Altus, basing its opinion primarily on
unreasonable interference with inter-
state commerce.

One of the recognized ownership
rights in ground water is that artific-
ial pollution thereof by others can be
the basis for recovery of damages.
This has been held by a number of
Texas Courts, including the Supreme
Court, in cases wherein recovery was
allowed against the operators of oil

and gas leases for pollution that re-
sulted from disposal of salt water
through placing the salt water in open
earthen pits. Findings were involved
which established that the salt water
percolated downward to the fresh wa-
ter formation and did so in such a-
mounts that the fresh water was pol-
luted.

The significance of protection from
pollution is also recognized im admin-
istrative law. Underground Water
Conservation Districts are specifically
granted the right to make and en-
force rules against pollution and oth-
er wastes. Both the Texas Railroad
Commission and the Water Pollution
Control Board are empowered by Stat-
ute to concern themselves with pre-
vention of pollution of ground water
and each has issued and enforced or-
ders preventing pollution.

(Continued on Page 4)
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Water Law—
(Continued from Page 3)

Another incident of ownership is
that water rights may be carved out
of the over-all fee simple estate in
the land and may be conveyed separ-
ately or may be reserved by the own-
er when the property is conveyed.
There have been instances where wa-
ter rights have been sold separate
and apart from the surface, such as
the sale of water rights to municipali-
ties and the sale of water rights to
oil companies for use in water flood-
ing operations. Reservations of water
rights are illustrated in that occasion-
ally easements or rights-of-way on the
surface are granted, but the water
rights thereunder are reserved.

It can be generally concluded that
in Texas, ground water is owned by
the surface owner. The incidents
thereof are generally those of full
ownership, the major exception being
that there is no remedy for taking of
such private property through drain-
age occasioned by lawful neighboring
pumping activities. There is, however,
another limitation which deserves at-
tention in this discussion. It arises by
reason of the public’s interest in
ground water.

THE PUBLIC’S INTEREST IN
GROUND WATER

Available potable ground water has
long been recognized as a major fac-
tor in determining the value of land
and in the promotion of economic
well being and human happiness. This
coupled with the fact that ground wa-
ter aquifers do not conform to sur-
face boundary lines has resulted in
the recognition that the government
is interested and has the right to take
an inferest in such waters.

A limitation upon exercise of own-
ership rights is found in the fact that
wasteful uses or non-beneficial uses
of ground water may be enjoined. Un-
derground Water Conservation Dis-
tricts are specificially authorized “to
formulate, promulgate and enforce
rules and regulations to prevent the
waste, . . . of the underground water
of the underground water reservoir
or subdivision thereof.” By statute
pertaining to these water districts,
waste is specifically defined in Art.
7880-3(c).

In addition to restrictions on waste,
underground water districts are em-
powered to require spacing of wells
and to forbid installation of wells un-
til a permit has been obtained Lan-
guage of the Supreme Court indicated
the Legislature has authority to grant
even hroader powers to governmental
agencies for management of ground
waters. In the Corpus Christi vs. City

of Pleasanton Case, the Court said:

“Undoubtedly the Legislature could
prohibit the use of any means of
transportation of percolating or ar-
tesian water which permitted the
escape of excessive amounts, but it
has not seen fit to do so.”

This brings us to the place of con-
sidering what the future may hold
with respect to management and reg-
ulation of ground water. Some con-
cepts have already evolved and have
been used in other areas of America,
but are still novel to us, and some are
objectionable now in our thinking for
our area. Without in any way advo-
cating any particular program, let me
think with you about some of these
concepts.

We live in an area where the sup-
ply of ground water is being depleted.
We know it can be exhausted so far
as agricultural needs are concerned;
the only alternative which now seems
possible is importation of water from
other areas. This is not impossible.
We are not the first civilization or
economic segment of our nation to
face this alternative. Others have suc-
cessfully dealt with such a situation,
but their experiences foretell that the
physical movement of the water may
well be the more easily solved phase
of the problem. Financing, human re-
lationships, and claims between peo-
ple may be more difficult of solution.
For this discussion let us assume that
river compacts between states or even
nations are already worked out and,
therefore, water is available for im-
portation. We still have the problem
of financing and managing the water
after it reaches our area.

It is obvious that we shall not in-
dividually import water. In the ab-
sence of individual importation there
cannot be complete individual free-
dom in the management and use of
imported water. The functions of im-
porting water and managing such wa-
ter must be conducted by some agen-
cy with authority to act for the whole
group of users.

Without in any way here advocat-
ing such a program and knowing that
we are talking about a time consider-
ably in the future, we may do well
now to at least consider some alterna-
tives. We may not be willing to make
the changes necessary for water im-
portation, but let us at least examine
the price tag and then make the de-
cision.

Assistance in financing a water im-
port program is available, but this
does not mean that we are to avoid
any participation in such costs. Our
area participation will not and should
not be limited solely to the one who

uses or applies the water. Others will
properly contribute because the con-
tinued prosperity of our agricultural
water dependent area is important to
them as well as the user of the water.
In more blunt language, the importa-
tion into and distribution of water in
our area would probably result in ad-
ditional taxes or other forced contri-
butions to the program. We have sta-
ted firmly that any Texas Water Plan
must include our area; we shall be ex-
pected to help bear some of the cost.
At this time, no one can say what sys-
tem will be adopted in prorating our
part of the cost, but it is not too early
to start serious consideration of this.
It is a new problem in the field of
ground water and may well demand
new concepts yet unknown to us.

Water brought into this area must
be first stored and then distributed.
Surface storage could avoid many
problems that would arise if we were
to store imported water in the under-
ground aquifer. Yet, so much has
been said about underground storage
that at least some of the problems
should be mentioned. Aside from the
physical and engineering questions
that would have to be answered, there
is at least one major legal question.
We treat ground water as private pro-
perty; but what agency or group could
possibly afford to finance the pro-
gram if it were to lose both ewner-
ship and control as soon as it places
water in storage beneath the surface
of the ground?

Already, there has been one Texas
example of this impasse. In 1957, the
legislature authorized recharging of
the Edwards Limestone formation.
The same legislature, however, spe-
cifically preserved the private owner-
ship of the injected water, once it
was put underground. As a result,
there has been no massive recharge
program under this enabling act, even
though surface water is readily avail-
able. Knowledgeable people in that
area assure me it is impossible to ar-
range financing unless the agency
which pays the bills also retains some
authority over the injected water. I
can believe that the same difficulties
would be encountered elsewhere. I
doubt that I would have enthusiasm
to help pay for water to be imported
and injected beneath the surface of
your land if you become the owner
of it the minute it is so injected, and
I and those representing me there-
upon lose all control over it. Neither
would I have enthusiasm for granting
authority to your and my agency to
arbitrarily decide to take over stor-
age space in the aquifer beneath my
land for the benefit of the area gen-
erally. There may be some way to

write the law so as to preserve private

ownc. hip and yet permit wide fair
distribution of imported water from
the underground storage. Until that
way is found, I can believe that we
shall have to move nearer to exhaus-
tion of present ground water supplies
before encountering widespread will-
ingness to surrender private rights.
Possilily, it is repulsive for you to
even consider such possibilities, but
it is time that we face our problems
openly and honestly. This is possibly
one of them.

I hope we can go the route of sur-
face storage and avoid the complexi-
ties of disturbing ground water own-
ership law.

But regardless of storage systems,
we have distribution problems to face.
Are you willing for some agency to
be granted the power of eminent do-
main to run either surface ditches or
underground pipe across your land
in order to transport water to mine?
Yet the distribution of large quanti-
ties of imported water will inevitably
require such authority. The distribu-
tion lines would have to go some-
wher# and costs will probably require
tha’% such lines follow the most direct
route.

That some agency must also have

‘proration authority. So far, ground

water users are unaccustomed to be-
ing told how much water they can use
and when they can use it Yet this ex-
perience is in prospect when we start
irrigating with water from the Miss-
issippi. San Juan, Missouri, or Colum-
bia rivers.

The agency we have been some-
what contemplating may be the Fed-
eral, State, or Local government or
some arm of one or more of them. I
believi: that most of us are more will-
ing io accept regulations from local
government than from government
at a more remote level. At this time,
we do not have any local government
with the authority or scope that would
be needed. Thoughtful contemplation
of just what agency or agencies
should handle these responsibilities
are now in order. The sound thinking
of many people knowledgeable in
these fields is needed.

We =hall move forward. We shall
deal successfully with our problems.
In doing so, let us carefully preserve
those good things of the past and
make rertain that freedom from con-
trol is relinquished only with full safe
guards and only where necessary for
the purpose of providing benefits that
are more important to our being than
the rights we may relinquish. But at
the same time, let us recognize the
realities of life and not refuse to con-
sider good things of the future mere-
ly1 be wuse there are problems to
solve.
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Hale County Office
To Open August 1

The Hale County office of the High
Plains Underground Water Conserva-
tion District No. 1 will open Aug. 1.
_The office is located at 1617 Main
Steet in Petersburg, and a copy of all
Hale County Water District records
will be kept there.

Joe B. Mayo is the County Secretary
for Hale County and will be conduc:
ting business for the District.

Landowners and farmers in Pre-
cinct 2 of Hale County will have the
opportunity to register their existing
well locations with the County office
from August 1st to the 11th if they
so desire. The County office will also
receive applications for well permits
on August 1st.

Beginning August 1, 1967, any well
drilled in Precinct 2 of Hale County,
producing in excess of 70 gallons per
minute will be required to have a
permit.

The Water District is very happy to
have a new office opening in Hale
County and looks forward to serving
the people in Precinct 2.

Abandoned Wells
Serious Problem

No one would knowingly endanger
a small childs life. Yet, many land-
owners in Texas and the United States
are doing it this very moment—en-
dangering human lives by neglecting
to close or plug abandoned wells that
are no longer being used.

Open abandoned irrigation, domes-
tic and industrial wells lurking as a
menace to life (that have been aban-
doned for some reason) can be found
in any county you choose to look.

Landowners who are in the High
Plains Underground Water Conserva-
tion District No. 1 have made great
progress in plugging abandoned wells,
but, there are still many wells in the
District that are not plugged.

Wells that are within the District
and are not plugged are in violation
of Rule 16 of the High Plains Under-
ground Water Conservation District
No. 1.

The rule reads as follows:
Every owmer or operator of any
land within the District upon which
is located any open or uncovered
well is, and shall be, required to
close or cap the same permanently
with a covering capable of sustain-
ing weight of not less than four
hundred (400) pounds, except
when said well is in actual use by
the owner or operator thereof; and
(Continued on Page 2)

“THERE IS NO SUBSTITUTE FOR WATER"

TEXAS SUPREME COURT
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Water Case Goes To Court

The Texas Supreme Court has set
an October 25 hearing on the Sun Oil
Company vs. Earnest Whitaker, et al.,
water case from Hockley County, Tex-
as. The case, involving a question not
yet decided by the Texas Supreme
Court, deals with the free use of Ogal-
lala water in secondary oil recovery
operations.

The suit was brought by Sun Oil
Company for an injunction against al-
leged efforts by Whitaker to prevent
Sun from wusing his water, without
due compensation, for water flooding
purposes. Sun 0il Company contend-
ed they had the free use of the water
under a wmineral lease arrangement
with Mr. L. D. Gann, owner of the
mineral rights to the land.

The 121st District Court in Hock-
ley County denied the injunction and
the 7th Court of Civil Appeals at Am-
arillo upheld the denial.

HISTORY OF CASE

Sun Oil Company obtained an oil,
gas and mineral lease April 5, 1946
from Mr. L. D. Gann on a 267 acre
farm in Hockley County.

Gann deeded the land to Earnest
Whitaker on January 2, 1948. Whit-
aker is now cultivating the land as an
irrigated farm.

Gann deeded the land to Whitaker,
reserving all minerals, and made the
conveyance of the land subject to the
terms of the oil and gas lease. The
lease is still in affect by virtue of
eight producing oil wells on the land.

During the past few years, produc-
tion from the wells diminished great-
ly and Sun decided to water flood the
lease. The Texas Railroad Commission
issued approval to Sun Oil Company
to water flood the lease by injecting
fresh water into the oil bearing for-
mation beneath the farm land. To ac-
complish the flooding operation, Sun
drilled a water supply well on the
farm.

The Company alleged, however,
that Whitaker threatened repeatedly
to prevent them from using the water
for the water flooding operation.

The crucial question in the suit is
the portion of the lease agreement
which says, “lessee shall have free
use of oil, gas, coal and water from
said land except water from lessor’s
wells for all operations hereunder.”

The critical phrase the Courts said
was, “all operations hereunder.”

“As far as we have been able to
determine, this question has not been
previously raised in this State,” said
the Civil Appeals Court opinion.

WATER FLOODING NEW

The High Plains Underground Wa-
ter Conservation District No. 1 inter-
vened in the suit with Whitaker, con-
tending that at the time of the lease
in 1946, secondary recovery by water
flooding was unknown in the area.
Both parties further alleged that Sun
was limited to operations of a gener-
al nature which would not destroy the
estate of the surface owner. Whitaker
and the Water District also allege that
it was not the intention of the parties
who made the lease to permit Sun
free use of any amount of water for
a water-flooding project.

In the lower courts it was determ-
ined that secondary recovery by wa-
ter flooding was mnot known in the
Hockley County area until the 1950’s.
It was also established by the lower
courts that the Ogallala is the only
source for domestic and irrigation wa-
ter in the area and that the source is
only replenished by rainfall which is
irregular and relatively insignificant.

Sun Oil Company, in the lower
courts, has argued that it has author-
ity under its oil and gas lease to wa-
ter flood and that Whitaker and the
Water District seek to stand in the
way of progress.

FINAL VERDICT IMPORTANT
TO THE AREA

The findings and decision of the
Texas Supreme Court will be partic-
ularly important to the High Plains
area.

Sun Oil Company claims they will
use only 65% of the water beneath
Whitaker’s land for their flooding op-
erations.

_If the court holds that Sun has the
right to the free use of any water un-
der Whitaker’s land for water-flood-
ing purposes, what will prevent it
from using all the water if it is later
found to be mneeded?

Further, should the court hold in
favor of Sun Oil Company, land val-
ues in the High Plains area will suffer
a tremendous decline in value.

Would a knowledgeable buyer pur-
chase any farm as an irrigated farm
if Sun’s contention is correct? Many
farmers have purchased farms at ir-
rigated farm prices completety rely-
ing upon the fact that the surface
owner has the right to use the water
in storage under his land.

People have to have fresh water to

live—oil can be recovered without us:
ing FRESH water.

Mr. and Mrs. Earnest Whitaker of Route 4. Levelland, paus¢ near-the water sup-
ply well that Sun Oil Company has drilled on their farm. Water is being pro-
duced from the well to water flopd Sun’s oil lease. Sun contends they have the
free use of the water beneath Whitaker’s farm to use in water flooding their
lease. Whitaker contends that Sun has no right to the free use of his water for
water flooding purposes. The State Supreme Court will soon decide if Sun Oil
Company has the right to the free use of the water beneath Whitaker’s farm.
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each month at 1:30 p. m., 917 Austin St., Level-
land, Texas.

Lamb County
Calvin Price
620 Hall Avenue, Littlefield, Texas

Jack Thomas, 1970 ... - Box 13, Olton
Roger Haberer, 1968 - Earth
W. B. Jones, 1969 __ Rt 1, Anton
Troy Moss, 1968 . ___ Rt 1, Littlefield
Lee Roy Fisher, 1970 Box 344, Sudan

Committee meets the first Thursday of each
month at 8:00 p. m., Crescent House Restaurant,
Littlefield, Texas.

Lubbock County
Mrs. Doris Hagens
1628 15th Street, Lubbock, Texas
R. F. (Bob Cook, 1970 . .. 804 6th P1, Idalou
Bill Hardy, 1968 ... . Rt 1, Shallowater
Bill Dorman, 1970 ___ . 1910 Ave E, Lubbock
Edward Moseley, 1969 . Rt 2, Slaton
W. O. Roberts, 1968 ... Rt 4, Lubbock
Committee meets on t t and third Mon-
days of each month at 1:30 p. m., 1628 15th St.,
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Abandoned Wells—

(Continued from Page 1)

Children are curious, these boards are
easily moved.

no such owner or operator shall
pzrmit or allow any open or un-
covered wzll to exist in violation of
this requirement. Officers, agents
and employzes of the District are
authorized to serve or cause to be
served writtemn notice upon any
owner or operator of a well in vio-
lation of this rule, thereby request-
ing such owner and/or operator to
closz or cap such well permanently
with a covering in compliance here-
with. In the event any owner or op-
erator fails to comply with such re-
quest with in (10) days after such
written notice, any officer, agent, or
employee of ‘the District may go
upon said land and close or cap
said well in a manner complying
with this rule and all expenditures
thereby incurred, shall constitute a
lizn upon the land where such well
is locatzd, provided, howzver, no
such lien shall exceed the sum of
One Hundred Dollars ($100.00) for
any single closing. Any officer, ag-
ent, or employee of the District, is
authorized to perfect said lizn by
the filing of the affidavit authorized
by Article 7880—3¢ B (11) as a-
mended by acts of the 75th Legis-
lature 1961, Chapter 493, pages
1095 and 1096, House Bill No. 692.
All of the powers and authority
granted in such 1961 amendment
are hereby adopted by the District,
and its officers, agents, and employ-
ees are hereby bestowed with all
of such powers and authority. (Ef-
fective March 28, 9162.)

During the past few weeks repre-

sentatives of the District have found
several wells that have been aban-
doned and not properly plugged. On
one occasion there were farm workers
in a near-by field working while their
smﬁll children played near an open
we

It’s awful easy to throw a few
boards over-an abandoned well and
say its plugged, but who is responsi-
ble if the boards rot and some child
or adult falls through.

With the area receiving large a-
mounts of rain lately, some of these
abandoned wells could have caved in
or sunken, causing added danger.

The High Plains areas have been
very lucky to date, having lost no
lives to abandoned and unplugged
wells. Our luck can’t hold forever.

If you have an abandoned well that
is not properly plugged, today is the
time to plug it. Let’s not have a simi-
lar accurrence on the High Plains or
in the State, such as was experienced
near Houston earlier this year, when

a child was almost lost, due to an old
well that was improperly covered.

A child’s life could be lost here.

Microscopic quantities of water can
produce gigantic effects. Single drops
of rain exert many pounds per square
inch of pressure on surfaces they con-
tact, and single drops of water freez-
ing in narrow crevices can split the
strongest rocks. Such micro-effects,
including solution by dissolved carbon
dioxide, are responsible for major
changes in our weathering landscapes.

Water serves other than physical
needs of man. To millions of devout
Indians the Great Ganga (formerly
the Ganges) is sacred, so sacred in
fact that they consider it to be beyond
any adverse effect ( pollution) of the
millions who populate its banks.

DRILLING STATISTICS FOR JULY

During the month of July permits were closed on 112 new wells within the High
Plains Underground Water District; 7 replacement wells were drilled and 6 wells
were drilled that were either dry or non-productive for some other reason. The
County Committees issued 85 drilling permits.

Permits New Wells Replacement Dry

County Issued Completed Wells Drilled Holes
Armstrong 0 0 0 0]
Bailey 6 3 ] 1 17
Castro 18 21 o 1
Cochran 3 4 0 0 '
Deaf Smith 14 17 1 0
Floy¢' - 4 12 0 o
Hale 0 0 0 o
Hockley 3 11 0 2
Lamb B 8 12 1 1]
Lubbock 10 7 1 0
Lynn 0 0 0 0
Parmer 4] 22 3 1
Potter 0 o 0 0
Randall 14 3 0 0

TOTAL 85 112 7 i
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‘Attorney General
Acts On Well Driller

Attorney General Crawford C. Mar-
tin recently announced that his of-
fice has just concluded the first law
suit brought to enforce the Texas Wa-
ter Well Drillers Act.

This first court case brought under
the Act was tried in the 67th Judicial
District Court of Tarrant County in
Fort Worth. Final judgment was en-
tered by Judge Harris Brewster on
Monday, June 5, 1967, permanently
enjoining the defendant from con-
ducting water well drilling activities
in Texas in violation of Article 7621e
and the Drillers Rules and Regula-
tions. a ‘

While numerous ‘other unlicensed
drillers have applied for license to
the Water Drillers Board, Sam Hous-
ton Building, Austin, Texas, this is
the first case where enforcement of
the law was accomplished through
court action. s

The Drillers Act, Article 7621e
Vernon’s * Civil Statutes, was enacted
by the 59th Legislature and became
effective September 1, 1965. The stat-
ed purpose of the Act is “ . . . the
prevention of pollution of the State’s
underground water by providing min-
imum’ water well driller qualifications
and standards of conduct.”

Martin said that under the provis-
ions of the Act, any person now de-
siring to drill water wells in Texas for
compensation must pass an examina-
tion.given by the Texas Water Well
Drillers Board, provide the Board
with a-$2,000_indemnity bond for the
benefit and protection of the general
public, submit drilling logs for each
completed well, and comply with the
rules and regulations of the Board.

The Texas Water Well Drillers
Board is composed of nine members.
The six voting members appointed by
the Governor are J. D. Kirkland of
Hereford, Texas; Owen F. Jensen, Jr.,
Houston, Texas;V. E. West, Athens,
Texas; W. D. Jones, Dumas, Texas; C.
F. Gill, El1 Paso, Texas; and Murray
Don McKinley, Pearsall, Texas. Three
of the members are ex officio non-
voting members: Joe G. Moore, the
Executive Director of the Texas Wa-
ter Development Board; Hugh Yantis,
the Executive Secretary of the Texas
Water Pollution Control Board; and
Hampton C. Robinson, M. D., who is
Chairman of the Board of Health.

Enforcement of Water Well Drill-
ers License Law continues by the At-
torney General’s Office.

Unregistered Drillers served by the
Attorney General’s Office are restric-
ted from continuing water well drill-
ing operations until they obtain reg-
istration.

Reporting of unregistered drillers
who are drilling water wells without
a license, has and continues to be ef-
fective, in obtaining compliance with
the Driller’s Act.

Water-lifting devices—pumps of a
sort—have been used for at least
5,000 years. The Egyptian Shaduf and
Archimedes screw are well-known ex-
amples.

Water first was used for telling
time in 250 B. C. and a water clock
called a clepsydra involving a rela-
tively elaborate gear train was des-
cri%ed by a Roman engineer in 95
B. C.

WATER Incorporated . ..

'HOLDS THE KEY TO YOUR FUTURE—WEST TEXAS,
EASTERN NEW MEXICO AND THE OKLAHOMA
PANHANDLE.

JOIN NOW!

The SUCCESS of WATER, Inc., will do more to assure your
future financial well-being than any other single event in
your lifetime. DON'T DELAY. The future will be bleak or

brilliant, as we choose to make it, and the choice must be
made NOW! |

A non-profit, non-partisan area-wide Citizens Association

dedicated to importing surplus water to West Texas, Eastern
New Mexico and the Oklahoma Panhandle.

1611 Avenue Q — Telephone (806) P02-4173
P. 0. Box 367, Lubbock, Texas, 79408

tb&oflf,x 'I?e6x7as 79408 A ATER , Incor pora ted Telephone (806) PO2-4173

(

(

APPLICATION FOR MEMBERSHIP

DUES SCHEDULE Please Print or Type

Please check applicable category or categories below:

) — Individual, Busi
) 1. Individual, commensurate with income, (Minimum) $25 S iy -or igenty

II. Landowners, Farmers, Ranchers (Minimum $25).

) (A) Irrigated land in cultivation, per acre ... . $ .10 Address
) (B) Dryland in cultivation, per acre ... ... ... $ .05 -

Zip Code Telephone
) (C) Rangeland, per acre $ .02

I (We) recognize the need for importing supplemental

III. Businesses, Industries and Agencies (Minimum $25) water, and therefore fully support the aims and objectives of

) (A) Up to $500,000 capitalization (and surplus), Water, Inc.
per $1,000 $ .50 Please issue a CHARTER membership certificate in my
) (B) Above $500,000 capitalization (and surplus), b (Our) name in return for the enclosed $

membership dues.

**Dues for this category to be set by Executive Committee on

receipt of application.

Signature.

Do Your Part to assure adequate water for the future! Mail Your Membership Application Today!
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Acreage Limitations

During the past year the State of
Texas and especially West Texas has
constantly talked of importing sur-
plus surface water to the High Plains
area.

Planners have long been aware that
there are many problems associated
with moving water—political and en-
gineering. Other problems are also
present that affect the water user.

In areas where projects have been
developed under Federal Reclamation
Law, the controversial land limitation
provisions of the 1902 Reclamation
Law has been, and still is, a great
problem for the water user.

The Federal Reclamation Law, as
presently interpreted, 1imits irriga-
tion water deliveries from federal
projects to 160 irrigable acres of farm
land in individual ownership, 320 ir-
rigable acres jointly for man and wife.

Two objectives are reflected in this
provision in federal law. First, it is
desired that the greatest number of
direct beneficiaries result from fed-
eral investments in irrigation projects
or so-called “family size” farms. Sec-
ondly, it is designed to discourage
speculation in farm land values in an-
ticipation of project construction.

Speculation in farm land has been
a detriment to federal irrigation de-
velopment. To the extent that the
acreage limitation controls such spec-
ulation, a worthwhile purpose is
served.

However, “family size” farm con-
cept is an indefinite variable depend-
ing upon climate, soils, cost of water
service, type of farm enterprise, man-
agement ability, availability of labor,
cost of equipment versus degree of
utilization, prices for farm products
and other factors. The acreage limita-
tion as presently imposed is not in
harmony with the presently accepted
standard of living for a farm family.

18th Century Concept

The 160-acre limitation provisions
in the Reclamation Act had their ori-
gin in the 105-year-old Homestead
Act—a measure passed by Congress
in 1862 to stimulate settlement of the
West.

Under the Homestead Act, any per-
son who had filed his first papers or
was a citizen at least 21 years old and
head of a family could enter upon a
quarter section—160 acres—of public
land. After residing on and farming
the land for a stipulated number of
years he was issued a patent to the
land by the Federal Government.

By BILL J. WADDLE

Somehow this 160-acre concept be-
came associated with the supplying of
water by the government to devel-
oped farms as well as undeveloped
arid public lands.

The late U. S. Senator Sheridan
Downey, a leading authority on the
land limitation issue, said in his book,
“They Would Rule the Valley”: “The
160-acre figures have no particular
revelance to any agricultural theory
of what an economic unit should be
under varying soil, crop and terrain
conditions; it was used because it was
traditionally associated with the
homestead laws in opening up the
public domain.”

Modified Concept

The Secretary of the Interior has
advanced a modified concept of the
acreage limitation to the effect that
160 acres of a “Class 1 land equiva-
lent” be the basis for water service
from federal irrigation facilities.

Generally speaking, irrigable lands
on federal projects are divided into
Class 1, Class 2, and Class 3, depend-
ing upon their relative ability to pro-
duce crops. (Other factors involved
in the classification of these lands are
soil type, topography, and drainage
of the soil below the root zone.)

Class 2 lands have the capability
to produce 80 percent of the amount
of crops that Class 1 lands can be ex-
pected to produce. Class 3 lands have
capability of perhaps 65 percent as
compared lo Class 1. This concept ad-
vanced by the Secretary of the Inter-
ior would allow delivery of project
water to a sufficient number of Class
2 or Class 3 acres to provide the same
capability as 160 acres of Class 1 land.

The “Class 1 land equivalent” is a
meaningful modification of the strict
160-acre limitation. It should be recog-
nized, however, that this is a partial
answer only. It covers the relative
ability of different lands to produce
farm crops in a given climate. It does
not adequately cover differences in
productive capacity caused by clima-
tic conditions. The latter variable in-
fluences dollars earned—a measure
of an acceptable standard of living
fl()r the farm family or any other fam-
ily.

¥ Affects Of Limitations

California farmers have been living
with the acreage limitation problem
for several years. Most farmers agree
it is near impossible to make a living
farming land under the land limita-

tion provisions of the 1902 Reclama-
tion Law.

In an attempt to “update” the land
limitation provisions of the Reclama-
tion Law, Governor Reagan of Cali-
fornia was the first State Adminis-
trator to act. He recently appointed
a five-man task force to draft amend-
ments which could be offered Con-
gress to “afford rational approaches
to the different situations which face
California agriculturalists.”

These approaches could also affect
High Plains farmers if surplus sur-
face water is imported to West Texas.

Officials of the Irrigation Districts
Association of California and the Na-
tional Reclamation Association have
pointed out that while the “original
Reclamation Act has been amended to
permit supplemental water deliveries
to lands already irrigated, Federal
Administrative Agencies have pro-
posed to impose acreage limitations
in areas which would be in conflict
with the local reliance upon contracts
with the Federal Government and the
long-standing announced policies of
the Administrative Agencies.” (An
instance of this nature is the suit
brought by the U. S. against the Im-
perial Irrigation District in California
to upset a 30-year-old Federal ruling
and apply acreage limitations within
the District. )

Another announced intention of the
Department of Interior that would af-
fect West Texas farmers is the at-
tempt to apply land limitation poli-
cies in ground-water basin areas, such
as the Ogallala, that would be receiv-
ing only supplemental project water.
(A classic example here is that of the
U. S. proposing to apply acreage limi-
tations to all acres in Santa Clara and
neighboring counties in California re-
ceiving water from the Bureau of Re-
clamation’s San Felipe Division of the
Central Valley Project. Only a small
percentage of water to be used in the
area will be supplied by the project,
but by following the water into the
underground reservoir, the U. S.
would apply land limitations to any-
one who pumps any water in the serv-
ice area for more than 160 acres).
This would apply directly to High
Plains farmers when surface water is
imported to West Texas. Unless of
course, the 160-acre law can be
changed.

It has also been declared that “the
Department now asserts the continu-
ing apolicability of acreage limitation

in a Reclamation project where the
agency contracting to pay the reim-
bursable costs thereof has fully re-
paid all such reimbursable costs, thus
controverting a basic concept and in-
terpretation of Reclamation law
which has been repeatedly recognized
and ratified by Congress and has ex-
isted and been uniformly applied and
relied upon since the passage of the
Reclamation Act of 1902.” (An illus-
tration of this situation is that of Is-
abella Dam on the Kern River in Cal-
ifornia — a Federal project—where
the entire Federal contribution to wa-
ter conservation benefit has been re-
paid to the government by the farm-
ers owning rights to the water, but
the U. S. has told the landowners that
land limitations will nevertheless be
enforced.) The above quoted exam-
ples of impractical application of the
old land limitation law which creates
inequity with other Federal programs
on the farm bears every West Texas
landowner’s keen interest.

The High Plains area will have sur-
plus water imported for agricultural
use! When the engineering and con-
struction is completed, we will still
have the “out dated” land limitation
provision of the 1902 Reclamation
Law to “live” with, unless we start
today working for a change in the
law that will allow a farmer to farm
and irrigate enough land to make a
living. It is evident, many politicians
haven’t tried to produce 17 cent cot-
ton, buy farm equipment, raise a fam-
ily, and make a living on 160 acres of
farm land.

The High Plains Underground Wa-
ter Conservation District No. 1 urges
everyone to lend a hand and help get
the land limitation provisions of the
Reclamation Law changed. Write your
representatives in Congress and ex-
press your views.

Imported water will be good for
West Texas—So will a change in the
acreage limitations of the Reclama-
tion Law.

This abandoned well co;.lld cost some-
one his life,
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PLAN AHEAD
TO SAVE WATER

Irrigation is now in its last stages,
grain sorghum, soy beans, vegetables
and other crops dot the High Plains
area with beautiful picturesque
scenes, while farmers are looking for-
ward to a bountiful harvest—that is
the situation in the High Plains of
Texas today.

During the time period between the
irrigation season and harvest season
is the time farmers should make plans
for the conservation of water on their
farms next year. Decisions should be
made now whiie the water problems
they faced this year are still on their
minds. Some of these problems being;
rainfall run off, small wells, lack of
sub surface moisture, evaporation los-
ses and all the other problems farm-
ers face when raising crops under-ir-
rigation.

One of the most prevalent and
probably the least observed problem
is the loss of irrigation and rainfall
runoff from the farm. Far too many
farmers have been neglecting the fact
that they can lose up to 44.8% of
their rainfall as runoff from dry land
farms in the Lubbock area.

Studies being conducted by the
Texas Agricultural Experiment Sta-
tion at Lubbock, Texas reveal that
different percentages of rainfall are
lost from farms depending on the
slope of the land surface.

In these studies, which are partial-
ly financed by the High Plains Under-
ground Water Conservation District
No. 1, five different plots of land with
different degrees of slopes are being
observed. The slope of the plots var-
ies from level land to land with 1.2%
slope.

Rainfall that is subject to run off
is being recorded and the actual run-

(Continued on Page 3)

Runoff recording flume used to re-
cord runoff at the Lubbock Station.

BUREAU OF RECLAMATION

Water Import Studies

In January of 1967 the Bureau of
Reclamation initiated water importa-
tion studies for West Texas and East-
ern New Mexico. These studies were
funded by the 1967 Public Works Ap-
propriation Act.

The purpose of the studies is to
formulate and evaluate on a recon-
naissance basis alternative, plans for
importing water from the Mississippi
River system to the portion of Texas
west of a line from Wichita Falls
through Abilene to Del Rio and the
portion of Eastern New Mexico, in-
cluding the High Plains, the Pecos
River Basin, and the Canadian River.

The study area includes the High
Plains of Texas and New Mexico,
where virtually all municipal, indus-
trial, and irrigation water require-
ments are supplied from ground wa-
ter stored in the Ogallala formation.

An inventory of irrigation by the
Texas Water Development board and
the Soil Conservation Service shows
that about 73 million acre feet of
ground water from the Ogallala were
used to irrigate about 5 million acres
on the Texas High Plains in 1964.

Similar studies by the State of New
Mexico indicate an annual depletion
of 1,107,000 acre feet per year for
the irrigation of 492,000 acres of land
on Curry, Lea and Roosevelt Counties
of New Mexico.

Recharge to the Ogallala aquifer is
only a minor fraction of current with-
drawals, which are expected to in-
crease as additional lands are placed
under irrigation. As a result, the large
volume of water stored in the Ogalla-
la formation eventually will be de-
pleted, and most of the present irri-
gation will disappear, with resulting
major damage to the area’s economy,
unless water is imported into the area
to replace the depleted ground water.

The process of ground water de-
pletion and declines in ground water
levels is well advanced in the South-
ern Texas High Plains, in the general
vicinity of Lubbock, where large-scale
irrigation development first occurred
and where total ground water with-
drawals have been the largest. In this
area, most of theirrigation must
cease within the foreseeable future
unless imported water supplies are

r
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made available to the irrigators.
There has been a critical decline in
the ground water levels in the Por-
tales Valley of New Mexico and irri-
gation has already essentially ceased
in part of the valley.

The accompanying table shows Tex-
as Water Development Board projec-
tions of West Texas requirements for
importation of water for irrigation by
decades from 1980 through 2020. As
shown in the table, the Texas High
Plains accounts for 6,375,000 acres of
a total of 7,276,000 acres in 2020 and
annual irrigation requirements of 12,-
750,000 acre-feet of a total of 15,086,-
000 acre-feet in 2020. The tabulation
on the map defining the New Mexico
service area shows an annual require-
ment of 3,128,000 acre-feet in 2020,
and an ultimate annual requirement
of 20,455,000 acre-feet. The annual re-
quirement of the service area in the
year 2020 totals 18,214,000 acre-feet.
The magnitude of the estimated re-
quirements, now available, establishes
that it will be necessary to evaluate
all major possible import routes to

(Continued on Page 2)

TEXAS WATER DEVELOPMENT BOARD ESTIMATES OF WEST TEXAS IRRIGATION IMPORT REQUIREMENTS

1980 1990 2010 2020
Acres Ac.-Ft. Acres Ac.-Ft. Acres Ac.-Ft. Acres Ac.-Ft. Acres Ac.-Ft.
(thousands) (thousands) (thousands) (thousands) (thousands)
UNIT NO. 1
High Plains 1/ 870 1,740 1,859 3,718 2,622 5,244 3,351 6,702 3,812 7,624
North-Central Tex. 2/ 20 42 60 128 95 202 95 202 95 202
Total Unit No. 1 890 1,782 1,919 3,846 2,717 5,446 3,446 6,904 3,907 7.826
UNIT NO. 2
High Plains 3/ . 862 1,724 1,350 2,700 1,722 3,444 2,025 4,050
North-Central Tex. 4/ .. 90 192 125 267 165 352 205 437
Trans-Pecos 5 . 142 492 198 686 254 881 311 1,078
Total Unit No. 2 ... 1,094 2,408 1,673 3,663 2,141 4,677 2,541 5,565
UNIT NO. 3 '
High Plains 6/ .. .. 261 522 389 778 538 1,076
North-Central Tex. 7/ . . e 90 192 190 405 290 619
Total Unit No. 3 e 351 714 579 1,183 828 1,695
TOTAL-WEST TEX. 890 1,782 3,013 6,254 4,741 9,813 6,166 12,764 7,276 15,086

1/ Area south of sandhills, in Bailey and Lamb Counties to the southern edge of High Plains.

2/ 170,000, Haskell and Knox Counties; 10,000, northern Knox County; 15,000, Knox and Baylor Counties.
3/ Area north of sand hills to Canadian Breaks.
4/ 40,000, Cottle County, 70,000, Hardeman and Wilbarger Counties; 70,000, Foard and Wilbarger Counties; and 25,000, Glass-

cock and Reagan Counties.

5/ Reeves, Pecos and Ward Counties only.

6/ North of the Canadian Breaks,.

7/ 30,000, Collingsworth County; 20,000, northern Hall County; 12,000, southern Hall; 12,000, Motley County; 40,000, Stone-
wall County; 60,000, Mitchell and Nolan Cuonties; 50,000, Haskell County; 50,000, northern Jones County; 50,000 Jones
and Taylor Counties; 21,000, Callahan County; 17,000, southern Toylar County; 15,000, southern Callahan County; 15,-
000, Runnels County; 60,000, Tom Green and Concho Counties; 10,000, McCulloch County; 15,000, San Saba County. Total

477,000.
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Hugh Hansen, 1970 . . Rt. 2, Morton
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Committee meets on the second Wednesday of
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Mrs. Muttie K. Robinson
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Pat Frizzell, 1970 _ . Box 1046, Lockney
J. S. Hale, Jr., 1969 ... Rt 1, Floydada
Tate Jones, 1970 . ... Rt 4, Floydada
M. M. Julian, 1968 . .. Box 65, South Plains
M. J. McNeill, 1968 ... 833 W. Tenn., Floydada

Committee meets on the first Tuesday of each-

month at 10:00 a. m., Farm Burcau Office, Floy-
dada, Texas.
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Hale County

J. B. Mayo
1617 Main, Petersburg, Texas

Charles Schuler, 1970 .. R .. .. Petersburg
Don Hegi, 1970, Box 160 A, Petersburg
W. D. (Dub) Scarborough, 1969 _____ Box 147,

Petersburg

Harold D. Rhodes, 1968 . Box 100, Petersburg
J. C. Alford, 1968 Box 28, Petersburg

Commiitee meets first Monday each month at
Water District office in Petersburg.

Hockley County

Murray C. Stewart
208 College, Levelland, Texas

J. E. Wade, 1970 . . ... Rt 2, Littlefield
Preston L. Darby, 1968 Rt 1, Ropesville
Jimmy Price , 1970 ... . Rt 3, Levelland
H. R. Phillips, 1968 Z - Rt 4, Levelland
S. H. Schoenrock, 1969 .. Rt 2, Levelland

Committee meets first and third Fridays of
cach month at 1:30 p. m., 917 Austin St., Level-
land, 1exas.

Lamb County
Calvin Price
620 Hall Avenue, Littlefield, Texas
Jack Thomas, 1970 . Box 13, Olton
Roger Haberer, 1968 ... .. ... Earth
W. B. Jones, 1969 . . . Rt 1, Anton
Troy Moss, 1968 Rt 1, Littlefield
Lec Roy Fisher, 1970 . ... Box 344, Sudan
Committee meets the first Thursday of each
month at 8:00 p. m., Crescent Housc Restaurant,
Littlefield, Texas.

Lubbock County
Mrs. Doris Hagens
1628 15th Street, Lubbock, Texas
R. F. (Bob) Cook, 1970 . .. 804 6th P1, Idalou
Bill Hardy, 1968 ... ... Rt 1, Shallowater
Bill Dorman, 1370 __. 1910 Ave E, Lubbock
Edward Moseley, 1969 . Rt 2, Slaton
W. O. Roberts, 1968 ___. . - Rt 4, Lubbock
Committee meets on the first and third Mon-
days of each month at 1:30 p. m., 1628 15th St.,
Lubbock, Texas.

Lynn Counry
Mrs. Doris Hagens
1628 15th Street, Lubbock Texas

Don Smith, 1969 .. ... Box 236, New Home
Ilarold G. Franklin, 1968 Rt 4, Tahoka
Roy Lynn Kahlich, 1970 . ... Wilson
Roger Blakney, 1970 ___.. - Rt 1, Wilson
Reuben Sander, 1968 ... Rt 1, Slaton

Committee mects the third Tuesday of each
month at 10:00 a. m., 1628 15th Street, Lubbock,
Texas.

Parmer County
Aubrey Brock
Wilson & Brock Insurance Co., Bovinu, Texas

Import Studies—

(Continued from Page 1)
the full extent of their physical capa-
bilities.

Irrigation requirements on the
High Plains are largely concentrated
in the summer months, with at least
25 percent of annual requirements oc-
curring in August. In order to mini-
miz2 construction costs for import fa-
cilities, plans for those facilities will
be based on uniform deliveries for 11
months of the year, with deliveries
in excess requirements being stored
in terminal reservoirs for release to
irrigators in months when require-
ments exceed import capacities. Sev-
eral large depressions on the High
Plains and reservoir sites on streams
traversing, or disecting the area, af-
ford favorable opportunities for cre-
ating reservoirs, and geologic and en-
gineering studies of these sites are
now in progress.

Import Routes

As shown on the map, nine possible
routes for importing water from the
Mississippi River system to West Tex-
as and Eastern New Mexico are now
being studied. Four possible diversion
points are involved, as follows:

A. Mississippi River at the mouth
of the St. Francis River.

B. Mississippi River at the mouth
of the White River.

C. The Old River control structure
at the confluence of the Red and Miss-
issippi Rivers, where the Atchafalaya
River begins.

D. The Atchafalaya River dowu-
stream from the control structure.

The alternative import routes being
studied are as follows:

1. From Diversion B up the naviga-
tion channel being constructed by the
Corps of Engineers on the White and
Arkansas Rivers to Robert S. Kerr
Reservoir; then by canal to Eufaula
Reservoir; and then by canal along
the divide south of the Canadian Riv-
er to the Texas High Plains.

2. From Diversion B up the above
navigation channel to Webbers Falls
Reservoir; then by canal between the
Deep Fork and Cimarron Rivers Ba-
sins to central Oklahoma; and then
by canal between the Canadian and
North Canadian River Basins to the
Texas High Plains.

3. From Diversion A westward by
canal via De Valls Bluff, Conway,
Danville, Hartford, and Wilburton to
Eufaula Reservoir, and then by canal
via either route 1 or 2 to the Texas
High Plains.

4. From Diversion B up the naviga-
tion channel on the White and Arkan-

t

sas Rivers to Lock and Dam No. 5;
then westward by canal via Malvern
and Mena, Arkansas, and Kiowa, Ok-
lahoma, to the divide south of the
Canadian River; then by canal up that
divide to the Texas High Plains.

5. From Diversion C up the Red
River to the mouth of the Sulphur
River; then up the Sulphur River to
Cooper Reservoir; and then by canal
generally along the divide between
the Red River Basin and adjoining ba-
sins on the south to the Texas High
Plains.

6. From Diversion D by canal to
the Sabin= River; then up the Sabine
River 1o Lake Tawakoni; then by ca-
nal across the upper end of the Sul-
phur River Basin to join Route 5; and
then by Route 5 to the High Plains.

7. From Diversion D by canal to
the Sabine River, as in Route 5; then
by canal to the Brazos River; then up
the Brazos River to Possum Kingdom
Reservoir; then up the Clear Fork of
the Brazos River to the vicinity of
Rotan: and then by canal to the High
Plains.

8. From Diversion D by canal to
the Brazos River, as in Route 7; then
by canal to the Colorado River; then
up the Colorado and Concho Rivers;
and then either by canal or by San
Angelo Reservoir and canal to the
High Plains.

9. From Diversion D by canal to a
point east of Galveston Bay as in
Rout= 7; then up the Trinity River to
join Route 5; and then by Route 5 to
the High Plains.

The imported water would be
pumped upstream along the various
routes through existing, authorized,
and potential reservoirs whose con-
struction would be required. Pump-
ing plants would be required at in-
tervals along canal sections of these
routes.

Many problems will still be present
when these studies are completed—
These problems will have to be re-
solved by the people of West Texas
and Eastern New Mexico.

Paying for the water, a delivery
system, and land are just a few of
the problems.

It’s not too early for the local peo-
ple tn begin to resolve these prob-
lems—Let’s get to work!

Feast or famine are close neighbors
in many monsoon climates such as in
India. People in the Ganga Plain de-
pend primarily on effective utilization
of water provided by the brief rainy
season. However, beneath the Ganga
Plain is more than enough ground
water to sustain a continuous effect-
ive agriculture.

SOME CROPS OF THE HIGH PLAINS

Webb Gober, 1969
Henry Ivy, 1970 . B
Jim Ray Daniel, 1970
Carl Rea, 1968

Ralph Shelton, 1968 B

Committee mcets on the first Thursday of
cach month at 8:00 p. m., Wilson & Brock Insur-
ance Agency, Bovina, Texas.

Potter County

Fritz Meneke, 1970 .
Ww. J. Hill, Jr., 1969
L. C. Moore, 1968
Jim Line, 1968 ..
Vie Plunk, 1870 _..

Randall County
Mrs. Louise Knox

Randal County Farin Bureau Office, Canyon

R. B. Gist, Jr., 1968 ....... Rt 3, Box 43, Canyon

Ralph Ruthart, 1969

Carl Hartman, Jr., 1968 .
Marshall Rockwell, 1970 .
Richard Friemel., 1970 ... _. .

Committe meets on the first Monday of each
mnnth at 8:00 p. m., 1710 5th Ave., Canyon, Tex.

.. RFD, Farwell

- Rt 1, Friona
..... Friona
- Bovina
. Friona

Rt 1, Box 538, Amarillo
. Bushland
- Bushland
... Bushland
- Rt 1, Amarillo

- Rt 1, Canyon
Rt 1, Canyon
e Canyon

Rt 1, Canyon

COTTON

SOYBEANS
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Plan Ahead—

( Continued from Page 1 )
off is being measured by runoff re-
cording devices installed on each in-
dividual plot.

The land plots being studied are
also being observed under different
moisture levels.

See Table I.

You will notice in this table that
land with no slope had no runoff un-
der any moisture level. Land with a
slope of 1.2% that had no irrigation
}Jvallicer applied, lost 44.8% of the rain-
all.

Land leveling can, and in many in-
stances, will eliminate the problem
of rainfall runoff. This practice is
very simple. All you do is go in and
completely level the land so it has no
slope at all.

In areas of permeable soil, run off
is eliminated and the water gets into
the soil where it can be stored or put
to instant use.

Research at the Lubbock Station
shows just how expensive runoff can
be. See Table II.

In Table II you can see for yourself

TABLE | PERCENT OF WATER LOST FROM
RAINS CAUSING RUNOFF.
Texas Agricultural Experiment Station,
Lubbock, Texas—1964, ‘65, and ‘66. 1/

Moisture Percentage Slope

Level 00% 0.2% 0.5% 09% 1.2%
Dryland [} 23.6 324 39.7 44.8
PP Only [} 20.0 18.0 29.2 26.8
Preplant Plus

1 Irrigation [ 18.6 21.3 29,2 274

1/ Total rainfall subject to runoff was 4.04 inch-
es in 1964, 8.66 inches in 1965 and 11.28 inches
in 1966. Totals were from ¢ rains in 1964, 7
rains in 1965 and 7 rains in 1966. Total annual
rainfall was 12.81 inches in 1964, 12.61 inches
in 1965, and 18.13 inches thru September 1966.

what the difference in yields are on
land with different slopes.

Leveling can be just as effective on
irrigated land. You save both runoff
and tailwater losses. You can run your
water down the furrow. It just takes
a larger head of water.

Researchers at the Lubbock Station
figure that completely level land
saves about one summer irrigation
per year. This amounts to about four
acre inches of water — enough to
make a difference of 100 pounds of
lint per acre. At $20. to $40. an acre
for leveling it wouldn’t take long to
pay for itself, and this is adapted to
about 5 million acres in the Southern
High Plains.

Land-leveling practices can also be
used on lands with a great degree of
slope. This calls for benching, which
involves building a series of level

shelves, similar to broad flat steps.
Cost of building level benches usual-
ly runs from $30. to $90. per acre, de-
pending on the degree of slope. You
can usually recover this in less than
ten years by storing irrigation and
rainfall water once lost as runoff.

Level terracing is another system
you can use on moderately sloping
land, especially where the soil is deep
and highly permeable. Level terraces
are built with no grade in the terrace
channel. Ridgetop and channels are
constructed level so that runoff is
stored along the terrace. Ends of ter-
races are usually closed, so that the
soil is the only terrace outlet. The
principle here, again is to hold the
water on the land long enough to in-
filtrate into the soil.

Level terraces are well suited in
our area where we have a low rain-

fall of 18 to 22 inches per year.

Vegetative practices work good in
holding the rainfall where it falls. A
good cropping system that maintains
the organic matter at a high level in
the soil will improve the intake rate
for both rainfall and irrigation water.
Leaving as much residue as possible
on the soil surface for as long a peri-
od as possible reduces soil evapora-
tion losses.

Leveling land to eliminate rainfall
runoff will make you profits today
and also in the future.

When water is imported to our
area, and farmers pay for it by the
acre foot, every drop saved will be
profit made.

Make plans today to install some
conservation practice on your farm
to save the water you have.

TABLE 11—COTTON YIELD IN POUNDS OF LINT PER ACRE FOR 5 SLOPES AND 3 MOISTURE LEVELS ON LOAM SOIL.
Texas Agricultural Experiment Station, Lubbock, Texas — 1963-66

Percent DRYLAND 1/ PREPLANT ONLY 2/ PP PLUS 1 IRR. 3/ Slope
Average 63 64 65 66 Avg 63 64 65 66 Avg 63 64 65 66 Avg Average
0.0% 636 184 35 232 272 527 284 332 275 354 657 319 515 244 434 353
0.2% 326 78 0 211 154 426 200 249 250 281 547 222 505 208 370 268
0.5% 397 60 0 157 154 397 216 260 216 272 403 259 289 201 288 238
0.9% 250 49 0 93 98 339 259 116 186 225 613 380 308 192 373 232
1.2% 211 37 0 98 86 432 226 207 148 253 454 368 282 164 317 219
Moisture
Level 153 277 357
Average

1/ 1983 crop followng heavy rainfall in September 1962. Water stored in level borders produced favorable yield in 1963.
Rainfall for 1963, ’64, 65, and '66 were 16.46, 12.81, 12,61, and 18.13 respectively.

2/ Preplant only borders received a 4-acre-inch irrigation before planting.
3/ These borders received a 4-inch preplant plus 1 summer irrigation at the peak bloom stage of cotton growth.
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GEOLOGY OF WATER IMPORTATION

By C. C. REEVES, Jr. and W. T. PARRY

Assistant and Associate Professors of Geosciences Respectively, Texas Technological College

During the last year or so consid-
erable attention has been devoted to
various ideas of water importation to
the Southern High Plains of West
Texas, yet surprisingly little has been
said about just what will be done with
the water once it arrives. Obviously
the amount of imported water, if and
when realized ,will be of such magni-
tude that it will have to be gathered
in suitable large capacity, strategical-
ly located storage reservoirs for dis-
tribution or it will have to be im-
mediately transferred into the Ogal-
lala aquifer.

The professional concerned with
the many facets of water importation,
as well as the man-in-the-street, well
knows that the tremendous cost of
this project 1eaves little financial
room for the added cost-burden of
constructing a great complex of arti-
ficial storage reservoirs. Thus, one
practical solution concerns the possi-
ble utilization of existing storage fa-
cilities such as the Yellow-Illusion
Lake basin, Tule and Palo Duro Can-
yons, and even Yellowhouse Canyon
in the Lubbock area. Initially this
seems an excellent idea, for who in
West Texas wouldn’t be pleased with
a vast lake-reservoir complex resemb-
ling the TVA chain of Kentucky, Ala-
bama, and Tennessee, but irrigation
water in Tule or Palo Duro Canyons
isn’t much good to Hockley or Lynn
County farmers. However, using lake
basins on the Plains, though geogra-
phically better suited, is a proposal
fraught with complex geologic diffi-
culties . . . Let’s examine some of
these:

The first of the natural basins in
the West Texas area which come to
mind as possible storage reservoirs
are the so-called “playa lakes”. The
number of these shallow, small defla-
tion basins supposedly ranges as high
as 37,000 but we have personally
never counted more than about 900
to 1,000 per normal county area
(about 900 square miles), and gener-
ally density is much less. Although
these small basins exist in admirable
numbers and exhibit a wide geopraph-
ic distribution, they are woefully de-
ficient in the size, storage capacity,
and depth necessary for good reser-
voirs. Secondly, although the regional
geographic occurance would help im-
measurably in final distribution of
water to individual users, how in the
world could each individual basin be
filled except by rain or snow?

Also scattered across the West Tex-
as plains are many large, deep and

generally interconnected basins, all

that remains of large ice age lakes
that last existed about 11,000-14,000
years ago. These basins, formed by
the unlikely alliance of ice age rivers
and characteristically high winds are
today known as ‘‘salt lakes,” typified
by Yellow and Illusion in Lamb and
Hockley Counties; Coyote, Baileyboro,
and Muleshoe in Bailey County, and
Rich and Mound in Terry County.
Some of these basins, like Yellow, Il-
lusion, Cedar, and Bull have already
been picked for preliminary studies,
and drilling and coring by the U. S.
Bureau of Reclamation has been com-
pleted.

Even though the large “salt lakes”
and their immediately surrounding
basins have inherent advantages as
possible storage reservoir sites such
as large size, depth, connecting drain-
age channels, there are several dis-
advantages. For instance, virtually
every central playa is saturated in the
upper several feet (The uppermost
modern fill is recognized from basin
to basin by high gypsum and saline
water content. Pre-modern sediments
contain less gypsum, less water, and
are considerably denser) by gypsum
and often sodium sulfate, and the
surrounding basins always contain
selenite gypsum. Fresh water put in-
to such a basin will immediately be-
come “gyppy”.

Nearly all of the deep lake basins
contain sporadic Cretaceous outcrops,
usually of the Duck Creek and Kia-
michi, which more often than not
have associated springs yiclding typi-
cal saline Cretaceous water to the pla-
yas. Water analyses from several of
these springs shows a chloride con-
tent of 2000 PPM and a sulfate con-
tent of 6300 PPM, not tremendously
high but enough to slowly contami-
nate reservoir waters. Therefore, it
seems that in order to utilize our
large basins as fresh water reservoirs
we’ll first have to remove or seal off
the saliferous lacustrine sediments, or
flush the reservoirs, and hopefully ex-
pect reservoir water pressure to hold
the saliferous Cretaceous interface
below the reservoir floor.

The third problem, that of the un-
usually high evaporation rate to run-
off ratio, is undoubtedly the most dif-
ficult of all to combat, for there is
presently little we can do to decrease
the evaporation rate or to increase
natural runoff. As we are all aware
the average 19 inches annual precipi-
tation over the Southern High Plains
is far exceceded by the yearly evapo-
ration, probably by at least 200 per-

cent. Qur preliminary studies show a

yearly net lake evaporation of about
60 inches, but studies now in progress
and the Weather Bureau Class A pan
show a lake surface evaporation of
perhaps up to 110 inches, over nine
feet, per year! No one as yet knows
just what an acre-foot of imported
water will cost, in fact, no one will
say, so let’s assume costs of $30.00,
$60.00 and $100 per acre foot. This
means that a reservoir of about 30
square miles (about the size of the
Yellowhouse complex without the
large proposed dike ) will lose at least
$3,500,000 and perhaps as much as
$16,500,000 of water per year by e-
vaporation if we attempt to sustain
a static-level, year-round lake, and
even a small canyon-confined reser-
voir as proposed for the Lubbock area
will lose at least $540,000 worth of
water per year. Of course, if we get
up to a lake of about 44,000 acres, as
proposed for the Yellowhouse area
by the construction of a large 15-mile
dike, then our loss rises astronom-
ically

TABLE 1

Ilustrating approximate various dollar amounts
of imported water lost due to lake evaporation
only for reservoir areas of 30 and 65 square

miles.
3000/A/Ft. 60°°/A/Ft. 100°°/A/Ft.
LAKE OF 30 SQUARE MILES
Class A Pan no
coefficient $ 5,020,000 $10,040,000 $16.800,000
Class A Pan no
coefficient $ 3,456,000 $ 6,912,000 $11,520,000
LAKE OF 65 SQUARE MILES
Class A Pan no
coefficient $11,546,000 $23,092,000 $38,640.000
Class A Pan .68
coefficient $ 7.948.800 $15,897.600 $26,400,000

Brief as this discussion is, we think
its obvious that the solution to the
question of what to do with imported
water and how to distribute the water
is not one of simply filling all of the
large lake basins in West Texas and
providing each rancher and farmer
with a long garden hose. Rather, the
economics of water importation, the
local environmental parameters, and
the problems of effective distribution
leave little choice but to recharge the
Ogallala. We will have to get any im-
ported water underground as fast as
possible to defeat evaporation and to
take advantage of natural distribution
by the Ogallala aquifer. Unfortunate-
ly this seems to preclude those perm-
anent static-level recreational lakes.

The economics of water loss from
the potential Bull L ak e Reservoir
complex have recently been computed
by the Bureau of Reclamation in Aus-
tin. The Bureau assumes that only
33% percent of the water will require

seasonal storage and furthermore that
there would be no storage from year
to year. These assumptions then re-
duce average yearly evaporation to
about three to four percent (figured
on about five feet per year at $30.00
an acre-foot and 30,700 acre-feet of
annual import) or about $921,000
worth of water. Our figures on the
Bull Lake complex, at an evaporation
rate of only five feet per: year, would
indicate a monetary loss of $2.8 mil-
lion worth of water (at $30.00 per
acre-foot ); however, this discrepancy
is not important. What is important
is that the figures, one based on a
fluctuating reservoir and one on a
static level reservoir (both using a
minimum evaporation rate) along
with the figures in Table 1 (utilizing
a static reservoir at a maximum evap-
oration rate) show that it will be to
our decided advantage to get any im-
ported water underground.

Recharging the Ogallala by wells is
generally fraught with difficulty when
silt-laden water is used; however, re-
cent studies indicate that Ogallala re-
charge is feasible with clear water.
Recharge by unlined canals as has
recently been proposed, would work
only if the canals were cut below the
well-known “cap rock” caliche which
now so effectively seals the Ogallala
to natural infiltration. Unfortunately
depth fo the “cap rock” caliche varies
tremegrdously, thus any so-called re-
charge canals would have to be cut
with a roller-coaster grade or at a set
grade at a deep depth which would
necessitate the movement of a much
greater volume of material. Either
method would naturally be far more
costly in both time and money, and
yet probably far less effective than
recharge by wells.

Oi course there are other geologic
problems associated with water im-
portation to the West Texas area
which must soon be resolved. For in-
stance, what is the rate (minimum,
maximuam, average) of water move-
ment through the Ogallala? Where
are the ancient drainage channels in
the Ogallala? What is the distribution
of the underlying Cretaceous? All of
these are problems which will soon
require examination: The sooner the
better!

The fact that our reservoirs will
lose an unordinary amount of water
due t3 evaporation, or that we are
faced with a water quality problem
because of saliferous lake sediments,
shoulid not discourage us. The prob-
lems can be solved, but only if we
are well aware of their potential im-
pact an the overall water importation
program. The time is long past when
we can afford to simply ignore the
Pleistnrene (“Ice Age”) geology of
the West Texas plains. Its time for
the engineers and geologists to not
only get together but to get to work!
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SPRINKLER
IRRIGATION

Declining water, small producing
welis, a decrease in net profits, and
high costs of labor are factors that all
High Plains farmers must live with in
today’s agricultural trend.

What’s the answer?—Many agree, a
more efficient way to irrigate.

For some farmers sprinkler irriga-
tion has solved the above mentioned
problems associated with farming.

Automatic sprinkler irrigation has
improved vastly since its early con-
ception. The first sprinkler systems
that were put in use were very sim-
ple, usually being sections of alumi-
num flow line with sprinkler heads
attached. These systems were effec-
tive but required a great deal of labor
and time to move from one set to an-
other. Frequently the lines accumu-
lated sand in them and made them
very difficult to move.

Realizing the great potential for a
water and labor saving device, the
manufacturers of sprinkler irrigation
systems designed and built in the ear-
ly 40’s the automatic sprinkler sys-
tems now being used in the High
Plains of Texas.

Many areas are using sprinkler sys-
tems exclusively to irrigate farm land.
Other areas are beginning to use
them and in future years it is predic-
ted that almost all irrigating of farm
land on the High Plains will be done

(Continued on Page 4)

Approximate Depth
To Water Map

The map on Pages 2 and 3 of this
issue shows the approximate depth to
water below the land surface in the
High Plains Underground Water Con-
servation Distriet No. 1.

The map was constructed from data
assembled by the District from the
1967 measurements of more than 800
observation wells within the bounds
of the Water District.

The map is contoured on 20 ft. in-
tervals with consideration given to
the general geological and hydrologi-
cal conditions as known by the Dis-
trict.

The water level measurements
were not corrected to a standard ele-
vation, therefore local surface relief
in a particular area should be con-
sidered when using this map as a
guide for local depths to water.

We hope this map will give our
readers a general knowledge of the
depths to water in various areas of
the Water District.

Winding and twisting for 455 miles
up the vast central valley of Califor-
nia stretches a man-made river. A riv
er two hundred and fifty feet wide,
fifty feet deep and concreted sides
and bottom. Like a golden arm, it
threads its way through the Sierra
Nevada mountains to the town of Oro-
ville, California, some seventy-five
miles northeast of the City of San
Francisco and on until its gaping head
gates intercept the surging, turbu-
lence of the Feather River below the
mighty Oroville dam. Spectators stand
high in the overlook area, awe strick-
en by the massive magnificence of
this mighty dam—more like than not
fail to give as much as a single
thought to the days on end of plan-
ning and study and work necessary to
transmitting a dream, like the “Big
0”, into the reality it has become to-
day. A dream that will go for genera-
tions with its true value still unde-
termined, for it was this dream that
will shape the entire future of the
California Central Valley, as well as
much of the southern part of the
State.

Sometime in the early stages of
thinking about a water supply that
would divert desert lands to dollar
lands and fill the drinking cups of
millions of citizens, a perceptive Cal-
ifornian coined the word “Imagineer-

" WHY WATER. Incorporated?

ing”’, and with it sold an idea to a
thought-minded core of California cit-
izens—a core of men with distance in
their vision who refused to bow be-
fore the immensity of the task of har-
nessing the ravaging, turbulent river,
and moving its water through lifts
and a canal for hundreds of miles to
the thirsty areas of greater California.

While this has been going on in the
West, most Texans have been prone
to continue resting under their laur-
als satisfied by just keeping on skin-
ning their sheep. Smug in our ideas
that Texas has mo problem of water
for sky-rocketing populations, expan-
ding industry, and an agricultural po-
tential far greater than that of Cali-
fornia, is a fault of our natives.
Surely there will come a day, and
when it does, the natural conclusion
can only be either—we are mot too
bright—or, we think we have become
too SMART to DREAM.

Population bulletins tell us that by
1975, Texas will have become the
third largest state in the Nation. Still,
a century ago, a wise old Chinese
warned mankind:

“WOE IS HE WHO WAITS TO
BEGIN DIGGING A WELL UNTIL HE
HAS BECOME THIRSTY.”

Californians have mot waited to be-

gin digging, and they have kept dig-
ging. The tough minded core of indi-
viduals with distance in their vision
banded themselves together into an
organization and called the organiza-
tion “The Feather River Association,”
—nonprofit, nonpolitical and with a
single purpose—to develop a water
supply for the central valley of Cali-
fornia. Across the entire State, WA-
TER became a PEOPLE PROBLEM,
and the people pitched in to help.

And that is why Water, Incorporat-
ed has been nutured into existence in
West Tezxas.

Water for West Tezas is a people
problem. It is not a Sam problem, or
a Henry problem, or a George prob-
lem, or a problem for High Plains Wa-
ter District. It is everybodies problem.
And a problem that could slowly e-
volve into disaster, if every business-
man, landowner, professional man,
preacher, teacher, service station op-
erator, TV repairman, barber, rabbi,
or housewife does not become fully
educated to its importance. The apa-
thy that exists, and the great danger
of letting that apathy blank our minds
is frightening in itself. The popular
attitude seems to be that an abun-
dance of good water is something that
God owes us because we are West
Tezans.

(Continued on Page 4)
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Sprinkler Irrigation—

( Continued from Page 1)

by automatic sprinkler systems.

Let’s try to answer a few questions
irrigators commonly ask when explor-
ing. the possibility of buying a Self-
Propelled Sprinkler System.

WHAT ABOUT CROP DAMAGE?
Crop damage by the wheels of d

self-propelled system is less than 1%: .

This loss is almost insignificant. The
system usually tracks perfectly and
the wheel damage is limited to the
first time the system is used.

HOW DOES THE SYSTEM
OPERATE IN ROW CROPS?
When using a self-propelled sprink-

ler system on row crops you do not
have to make any changes. You do not
need to change the direction of the
rows or the length. Systems usually
operate with ease under any planting
method.

WHAT ABOUT UNEVEN LAND?

Automatic springler systems will
operate on rolling land and most of
them will handle slopes up to 5%.
Slopes greater than 5% may require
a small amount of levelling, but not
as much as would be required to fur-
row water.

INSTALLATION PROBLEMS?

Automatic sprinkler systems are
usually designed to the exact needs of
each individual farm. They are engi-
neered to get the best results possible
from each individual water supply.
Most manufactures have technicians
to set the system up and make all nec-
essary adjustments.

WILL I BE ABLE TO MOVE MY
SPRINKLER FROM FIELD TO FIELD

Most systems, depending on their
size, are easily moved. The wheels are
usually rotated 90° and the system is
pulled from one location to another
by a tractor. The entire operation can
usually be accomplished in a few
hours.

HOW BIG A SYSTEM CAN I BUY?

Automatic sprinkler systems can
usually be obtained in any size, how-
ever, most of them are never over
1,500 feet long. The size of any sys-
tem depends on how the land is laid
out, water supply, soil and other fac-
tors.

HOW MUCH WATER IS REQUIRED?

Water requirements will vary de-
pending on the size of the system and
the type of crops grown. The system
could operate on as little as 300 gal-
lons per minute or require in excess
of 1,000 gallons per minute.

WHAT ABOUT MAINTENANCE?

Maintenance is determined by use.
A good thumb rule is that yearly
maintenance costs are about 1% of
the systems total cost. Lubrication
and preventaive maintenance can
cut down annual maintenance costs
immensely.

HOW LONG WILL IT TAKE T,0
WATER MY CROP? |

Speed is determined by the size of
the system and the water application
rate. It also depends on the type of
system being used. A circular system
can apply 1 inch of water to 160 acres
in 64.3 hours. Automatic sprinkler
systems can be set at a variety of ap-
plication rates and speeds.

CAN I APPLY FERTILIZER WITH
AN AUTOMATIC SPRINKLER
SYSTEM?

Fertilizers, herbicides and insecti-
cides can be applied. The uniform ap-
plication of the chemicals through the

system gives uniform coverage over
the entire field.

How can a farmer tell when his au-
tomatic sprinkler system makes him
a profit? To determine this he must
look at three expenses. These are ini-
tial costs (spread over some reason-
able life ); annual operating and main-
tenance costs; and labor costs.

An average automatic sprinkler sys-
tem that would water 140 acres would
cost $17,000 installed. Reasonable life
of the system is fifteen years. This
means that the annual cost would be
$1,133 or $8.09 per acre per year.

None of the above illustrations use
shorter allowable depreciation or in-
vestment credit which would be to a
farmers advantage. If fertilizer or
weed control herbicides are used
through the system, large savings on
fuel and labor are obvious.

The figures do not reflect differ-
ence in capital investment for differ-
ent power units; electric diesel, or
natural gas. They do not reflect ad-
ditional efficiency that occurs if you
have more than one system. They do
give a fairly accurate view of the costs
involved in an automatic sprinkler
system.

ARE FARMERS WHO HAVE AUTO-
MATIC SPRINKLER SYSTEMS
SATISFIED WITH THEM?

Farmers now using sprinkler sys-
tems all seem to be satisfied. They all
agree that increase yields and less la-
bor will easily pay for an automatic
system in five to seven years.

You might be miss ing a good
chance to use less water and increase
your yields and profit with the use of
an automatic sprinkler system. All
you can lose is a little time-—Tt might
pay you to check on an automatic
sprinkler system for your farm.

Water, Incorporated—

( Continued from Page 1)

Every citizen living in West Tezxas,
or those who expect to keep accumu’
lating dollars from West Tezxas,
should make an application to offer
his talents, as well as a part of those
dollars to help MOVE WATER WEST.

Water from the flood plains of the
Mississippi to the High Plains of West
Texas requires very little “imagineer-
ing” and certainly presents no greater
problem than that of moving the wa-
ter from the “Big O” across the cen-
tral valley, over the Tehachapi Moun-
tains and into Southern California.

Don’t ask WHY, Water, Incorporat-
ed—instead, ask—how can I fit in and
help?—For it has been said, man’s
frontiers are bounded only by his
imagination, and an unwillingness to
work with others.

LABOR COS'.

If you operate the farm yourself without outside labor, you might
neglect this cost.

If you hire labor specifically for irrigition, the cost is between
$1.00 and $2.00 per hour.

Using $1.50 per hour as an average, 3 hours per round is a reason-
able estimate of the labor time to operate a system. This includes
checking, adjustment, routine maintenance, tuneup, repairs, etc.

PER ACRE

PER YEAR PER YEAR
For 10 rounds per year $ 4500 . $ .32
For 20 rounds per year 900 = 64

For 30 rounds per year S
For 40 rounds per year 180.00 1.28

WELL PUMP AND ENGINE COSTS
Although pump, engine and well are costs common to all irrigation,
we include these in order to estimate ALL costs.
The costs can vary enormously dependimg on depth of well and
area or region.
A lower cost well, pump and power unit would run $5,000.00; a
medium cost might be $12,000.00, and higher cost one might be
$20,000.00 or more.

PER ACRE
TOTAL COST (and a life of 10 years) PER YEAR PER YEAR
at $ 5,000.00 $ 500.00 .. $ 3.56
at $12,000.00 1,200.00 ... 8.8
at $20,00000 .. 2,000.00 . 14.30
Notes: $ 5,000.00 = 100’ well, 50’ lift
$12,000.00 = 300’ well, 150" lift
$20,000.00 = 600’ well, 400’ lift
You would deduct
$1,000.00 for electric power unit at $ 5,000.00
$1,500.00 for electric power unit at $12,000.00
$2,000.00 for electric power unit at $20,000.00
OPERATING COSTS
(FOR A LOW LIFT SYSTEM IRRIGATING 140 ACRES)
Costs are figured without labor, but include fuel ,grease, oil,
repairs, etc., and are based on $1.00 per hour of use.
PER ACRE
PER YEAR PER YEAR

*10 rounds per year (66 hour cycle)

applying 1”7 per round @ $1.00 per hour . __ $ 660.00 . $ 470
*20 rounds per year (66 hour cycle)

applying 1 per round @ $1.60 per hour .
*30 rounds per year (66 hour cycle)

1,320.00 . e 9.40

applying 1” per round @ 1.00 per hour 1,980.00 .. ___ .. 1410
*40 rounds per year (66 hour cycle)
applying 1” per round @ $1.00 per hour 2,640.00 _ ... 18.80

*Since heavier applications assume a greater water holding capacity for the
soil, cost would be approximately the same. In other words, five rounds ap-
plying 2” is equal to 10 rounds applying 1”.

Note: Figures are based on using diesel fuel aid a low cost well installation.
Add 25% for electricity or $1.25 per hour. ]i]educt 25% for natural gas or
.75 per hour,

ADDING IT UP ON A PER ACRE—PER YEAR BASIS

Per Acre/Per Year

Cost of system irrigating 140 acres ... ... $ 8.09
Operating-Maintenance 10 rounds per year ... 470
Labor Costs ... .32
Total 13.11
Plus lower cost well, pump and engime ... 3.56
TOTAL $16.67 Per Acre/

Per Year

This means that you need to increase your non-irrigated crop value only
$16.67 per acre to break even, about 16 bushels of milo.
1. With a medium cost well, pump and power installation,

the break evenis ___________ _ $21.69 Per Acre/Per Year
2. With a higher cost pump, well and pewer installation,

it’s about _ $27.41 Per Acre/Per Year
3. If you need 20 rounds for each crop

or cutting add % 5.02 to the above figures
4. If you need 30 rounds, add ... ... %10.36 to the above figures
5. If you need 40 rounds, add ____ $16.34 to the above figures
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A f‘a:qt of life is that you can’t separate Local
Control from Local Responsibility . . . Are you

doing your part to help conserve our Greatest
Natural Resource—WATER?

Supreme Couri
Hears Waler Case

On October 25th the Supreme
Court of Texas heard oral argument
in the Sun Oil Company vs Earnest
Whitaker, et al, water case from
Hockley County, Texas. The case, in-
volved a question never heard previ-
ously by the Texas Supreme Court,
the free use of Ogallala water in sec-
ondary oil recovery operations.

This suit was brought by Sun Oil
Company for an injunction against al-
leged efforts by Whitaker to prevent
Sun from using his water, without
due compensation, for water flooding
purposes. Sun Oil Company contend-
ed they had the free use of the water
under a mineral lease arrangement
with Mr. L. D. Gann, owner of the
mineral rights to the land.

The 121st District Court in Hock-
ley County denied the injuction and
the 7th Court of Civil Appeals at Am-
arillo upheld the denial.

HISTORY OF CASE

Sun 0Oil Company obtained an oil,
gas and mineral lease April 5, 1946
from Mr. L. D. Gann on a 267 acre
farm in Hockley County.

Gann deeded the land to Earnest
Whitaker on January 2, 1948. Whit-
aker is now cultivating the land as an
irrigated farm.

Gann deeded the land to Whitaker,
reserving all minerals, and made the
conveyance of the land subject to the
terms of the oil and gas lease. The
lease is still in effect by virtue of
eight producing oil wells on the land.

During the past few years produc-
tion from the wells diminished great-
ly and Sun decided to water flood the
lease. The Texas Railroad Commission
issued -approval to Sun Oil Company
to water flood the lease by injecting
fresh water into the oil bearing for-
mation beneath the farm land. To ac-
complish the flooding operation, Sun
drilled a water supply well on the
farm.

The Company alleged, however,
that Whitaker threatened repeatedly
to prevent them from using the water
for the water flooding operation.

The crucial question in the suit is

( Continued on Page 2)

Annexation Petitions
Filed By Crosby County

Petitions have been presented to
the Board of Directors of the High
Plains Underground Water Conserva-
tion District No. 1 by land owners in
Crosby County asking that their Coun-
ty be made a part of the High Plains
Underground Water Conservation Dis-
triet No. 1.

The Board, at a recent meeting, ac-
cepted the petitions, and will hold a
hearing in Crosby County in the near
future to determine if there is suffic-
ient interest in the County to call an
annexation election.

Should the Board call such an elec-
tion and the County votes to become
a part of the District the County will
become a part of the largest under-
ground water district in the world.

Services that the residents of Cros-
by County will receive are, cost-
in-water depletion maps, an extensive
and vast amount of technical data on
water conservation, tailwater return
systems, artificial recharge, lake mod-
ification data, and numerous other
services offered by the District.

Land owners in Crosby County will
also profit from future studies on wa-
ter conservation that will be done by
the District.

Open For Business

The High Plains Underground Wa-
ter Conservation District No. 1 op-
ened it’s office in Petersburg, Texas
on August 1, 1967. The office is lo-
cated in the Mayo Insurance Agency
and is staffed by Joe Mayo and Mrs.
Lois Markham.

Well drilling applications are being
received and processed. Farmers in
the Petersburg area are invited to
come by your High Plains Water Dis-
trict Office to attend to Water busi-
ness and get acquainted with the op-
eration and personnel.

Please Close Those
Abandoned Wells!!!

‘October 1967

We Pass This Way but Once

By HON. BILL CLAYTON

EDITOR’E NOTE: From time to time
conservationists get so wrapped up
conserving natural resources that
they often forget the most important
resource of all—Our National Herit-
age. The following is a speech that
was delivered by the Hon. Bill Clayton
of Springlake, Texas, at the recent
Annual State Meeting of the District
Supervisors of the Texas Soil and Wa-
ter Conservation Districts.

We think you will find Clayton’s
remarks quite inspirational.

It’s certainly a pleasure to meet
with you again. I know of no group
that s working harder to conserve
our soil and water than you. Being a
farmer, 'm interested in your work
and the progress you have made dur-
ing the past years.

It has been my pleasure to work
with you and your representatives in
the Texas Legislature. I feel we have
made great progress in the past and
I look forward to greater progress in
the future.

This being a conservation meeting,
I would like to share a few of my
thoughts with you, concerning conser-
vation.

_Conservation is more than saving

and protecting our soil and water—
it is also preserving our national her-
itage—respect for law and order—up-
lifting human morality and dignity—
passing on to future generations the
many freedoms we enjoy.

It is this broadest scope of conser-
vation that we’ll speak of this morn-
ing when we say, —“WE PASS THIS
WAY BUT ONCE”—

To bring our subject into focus,
we’ll use the negative app'roach Let’s
think about some mistakes we gll
need to avoid in life. I have ten of
them I would like to discuss. They
are:

1) Remorse over yesterday’s fail-
ure.

2) Anziety over today’s problems.

3) Worry over tomorrow’s uncer-
tainty.

4) Waste of the moment’s oppor-
tunity.

5) Procrastination with ome’s pres-
ent duty.

6)Resentment of another’s success.

7) Criticism of a neighbor’s imper-
fection.

8) Impatience with youth’s imma-
turity.

(Contmued on Page 4)

e -3

Mr. and Mrs. Bill Clayton admire the award recently presented to Clayton by
the District Supervisors of the Texas Soil and Water Conservation Districts for
his distinguished service to the people of Texas. .
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Storage Of Water

Water, petroleum and natural gas,
three of the worlds most important
resources have many things in com-
mon. Because two of them are liquids
and the third is a gas, they can be
pumped through pipelines, stored in
tanks, and delivered to points of use
with a minimum of effort. As a con-
sequence, the problems that arise in
developing and distributing these re-
sources are somewhat similar, and it
will be a necessity, in the near future,
for water supply specialists to famil-
iarize themselves with the practices
used by the oil and gas industry to
see whether some of them might be
applied to water.

A major problem we should exam-
ine is that of storage which will pose
a major problem for the High Plains
when water is imported to the area.

Natural gas and petroleum occur
in natural underground pools or res-
ervoirs, whereas water may occur ei-
ther in the ground or in rivers and
lakes. The petroleum or gas utility
cannot store its products in open
pools on the land surface, although
the water utility can. All three utili-
ties may construct tanks to store their
output. .

The natural gas industry, faced
with the mounting cost of building
more and more tanks in areas of high
demand, has come to recognize that
the earth itself may provide free stor-
age space, and in recent years has
developed many natural underground
storage reservoirs in various parts of
the country. In those localities, gas is
led through pipelines to injection
wells, and then is forced deep under-
ground to be held in reserve until
needed. The openings and pore spaces
in the rocks and sediments constitute
the reservoir, whose capacity is limit-
ed only by the thickness and extent of
the porous geologic formations.

In a sense, it was only logical that
the gas utilities should turn to the
earth for storage purposes, because
they were already familiar with the
fact that the earth is really a kind of
tank in which gas is found.

But in most instances water plan-
ners have always had their attention
diverted away from the high storage
capabilities of the formations beneath
their feet—partly because these res-
ervoirs are hidden, and partly be-
cause the excellent recreational fea-
tures of surface storage.

The fact remains that nature’s
ground-water reservoirs, located in al-
most every region of the world, are of
infinitely greater capactiy than all the
costly engineering works that man
has constructed or will ever construct
for the storage of water. In most in-
stances, ground-water basins are al-

ready nearly full, and have only to be
tapped by efficient modern wells to
deliver an abundance of fresh water.

There are in some isolated areas,
ground-water reservoirs that have
been tapped, and unused storage
space is available for the storage of
surplus surface waters. The Ogallala
reservoir is a fine example of such a
storage facility.

In lsrael, California, and elsewhere,
the stprage value of ground-water res-
ervoirs is highly appreciated, and sub-
stantial improvements in water man-
agement have been achieved by using
them to balance out periods of sur-
plus and shortage. However, the tech-
nique can and must be applied to the
High Plains area and the Ogallala for-
mation. A unified and concerted ef-
fort must be made to study and de-
velop good efficient ways to store sur-
plus water in the Ogallala formation.

The task is before us, and all that
is neeiied is to take the first step.

Supreme Court—

i Continued from Page 1)

the puwtion of the lease agreement
which says, “lessee shall have free
use of oil, gas, coal and water from
said lsmd except water from lessor’s
wells for all operations hereunder.”

The critical phrase the Court said
was, "'nll operations hereunder.”

The High Plains Underground Wa-
ter Couservation District No. 1 inter-
veneil in the suit with Whitaker, con-
tending that at the time of the lease
in 1946, secondary recovery by water
flooding was unknown in the area.
Both parties further alleged that Sun
was limited to operations of a gener-
al nature which would not destroy the
estat® of the surface owner. Whitaker
and the Water District also allege that
it was not the intention of the parties
who made the lease to permit Sun
free iize of any amount of water for
a water-flooding project.

The findings and the decision of the
Texas Supreme Court are anxiously
being awaited.

The decision of the Supreme Court
will hzve a great impact on all land-
owner= in Texas.

This case and its final decision mer-
its everyone’s close interest.

Include A Tailwater
System In Your

1968 Budget

Drilling Statistics For September 1967

Permits New Wells Replacement Dry

County Issued Completed Wells Drilled Holes
Amstrong 0 0 0 0
Bailey 0 0 0 0
Castor 4 6 0 0
Cochran 2 4 1 0
Deaf Smith 12 17 0 0
Floyd 2 5 0 0
Hale 2 0 0 0
Hockley 4 3 0 0
Lamb 3 4 1 1
Lubbock 4 2 0 0
Lynn 0 1 0 0
Parmer 12 17 0 0
Potter 0 0 0 0
Randall 0 3 0 0
TOTALS 45 62 2 1
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A POPULAR PRACTICE TODAY

Using and re-using tailwater by
hundreds of farmers on the High
Plains of Texas is no accident. It’s a
common and popular practice in areas
where any amount of extensive irri-
gation is being practiced.

Not many years ago, the popular
practice that was acceptable to most
farmers was to waste water and not
worry about the future. Today, wast-
ing water is unpopular in every com-
munity on the High Plains.

The numerous tailwater return sys-
tems that dot the Plains area today
are the final results of long hours of
study and evaluation of new ideas,
methods and equipment that were
used in a few experimental systems
installed by the -District in Parmer
County.

The experimental installations have
proven the following advantages for
the Texas High Plains farmer.

1) Prevents the ponding of water
at the lower end of the field which
interferes with plant development and
causes reduced crop yields.

2) Prevents the flooding of adjoin-
ing neighbors farmland, thereby re-
duging the threat of legal action.

Prevents the flooding of
roads and eliminates sources o
mobile accidents.

4)Prevents the flooding of public
road drainage. ditches and reduces
county expense for road maintenance
and repairs.

5) Prevents mosquito breeding by
eliminating the shallow, tepid waters
necessary for mosqu1to breeding.

6) Provides an additional source of
irrigation water, in some cases in-
creasing it by as much as 20 to 25
percent.

7) Improves the efficiency of wa-
ter distribution by allowing the farm-
er to use a larger head of water to get
the water to the end of the rows
auicker. This provides for a more un-
iform moisture penetration by elimi-
nating deep moisture penetration in
the uﬁper portion of the field, not
enough moisture in the middle of the
field and deep penetration at the low-
er portion of the field where ponding
oceurs.

8) Reduces the amount of irrigation
labor necessary. Many farmers using
recirculation systems state that one
man can now irrigate as much as two
or three men before the recirculation
system was installed.

9) Recovers and reapplies nutrients

ublic
auto-

carried from the farm in tailwater.
Water District tests show that about
30 pounds of nitrogen in the form of
nitrates were being lost per acre-foot
of tailwater. The recirculation system
salvages these nutrients as well as the
tailwater.

10) Recovers and reapplies rich top
soil carried from the farm in tailwa-
ter. Water District tests show that on
the average 9 to 10 tons of soil are
carried off the farm in each acre-foot
of tailwater. Recirculation systems are
reclaiming approximately 50 percent
of this top soil and returning it to
the farm.

11) Improves plant growth rate be-
cause tailwater is much warmer than
ground water. Cold ground water cau-
ses a temporary cooling of the soil
and reduces the rate of plant growth
for a few days. The warm tailwater
does not lower the soil temperature
appreciably, and allows the plant to
continue its normal growth rate.

One farmer who has taken advant-
age of benefits provided by his return
system is Hershel Johnson of Friona,
Texas.

Johnson’s system irrigates a total
of 80 acres of land without the aid of
additional water except in extreme
emergencies. Part of this land is in
cultivation, the other is planted in
bermuda grass. Cows dot the pasture
land in large numbers and provide a
nice added income to accompany the
profits of Johnson’s farming opera-
tion.

Johnson said, “Before I installed
my return system, I used one of my
wells to irrigate this 80 acres. Now
that I have the system the District
helped me install, I seldom ever pump
this well. By using my tailwater over
and over again, my water beneath the
ground is being conserved and it’s
just like having a big balance in my
bank account. It makes a farmer feel
good.”

You too, can probably maintain a
big balance in your “water account”
by installing a tailwater return sys-
tem.

Now is the time to install one for
next year.

Water Is Your
Future,
Conserve It!

Why not modify your spare irrigation equipment for a tailwater return system?

Hundreds of lakes such as this one dot the High Plains. They serve as an ex-
cellent source of irrigation water. If you have such a lake you are missing a
bet if you are not utilizing it.

Something Worth
Thinking Ahbout

Thinking about pumping water
from your playa lake?

Then you likely are neting the ex-
perience of others in the program
that has a double-barrel advantage of
land reclamation and cheaper source
of ready water.

The experience of Richard Drach-
enberg, farming in eastern Hockley
County, graphically illustrates a prac-
tical approach to lake use, year in
and year out, in farming operations.

Drachenberg is no engineer and he
disclaims a scientific approach to his
comprehensive system, but he is very
conscious of the costs involved, the
equipment he can use from his own
farming operations, and the profits
to be earned in lake utilization.

He consistently has harvested
bumper’ cotton crops from land that
slopes drastically in just about every
direction,. land on which four playa
lakes cover as much as 100 acres in
some years.

Drachenberg has six irrigation
wells on the 770 acres he farms, but
four-inch wells pumping at 150 feet
depths hardly provide the needed ir-
rigation at strategic watering times.

He has found the readily available
lake water, in about three out of four
years, to be his salvation.

Also, in draining the lakes onto his
cropland, he has salvaged valuable
acreage on which he is making full
use, with rye or wheat.

He first started pumping from his
lakes in 1959 when he experimented
with one to his satisfaction and im-
mediate profit.

The history of his lake utilization
is marked with “common sense,’ he
professes, rather than elaborate or ex-

_.Dbensive engineering and dirt moving.

“I do my own work in cleaning the
lake beds and shaping them for con-
venient pumping,” he reports. In fact,
he spent only 28 hours in initial
“working” of the big lake on his land,
using a three-bottom breaking plow
followed by a blade for short-haul dirt
jobs.

He annually goes into the lakes
with his farm machinery and in a few
hours gets them in good shape for the
season ahead.

Utilization of the lakes is current-
ly evident, with rye flourishing (for
spring grazing) on lake beds from
which water was pumped for the pres-
ent cotton crop.

During the past season, Drachen-
berg used only one of his irrigation
wells, a five-inch well pumping about

t

one-half pipe, for pre-planting mois-
ture, and all other watering has been
from the playa lakes. Of course nat-
ural rainfall this season aided a great
extent.

An elaborate underground pipe sys-
tem on the highly contoured land has
augmented his other farming prac-
tices. He has about 6,000 feet of con-
crete pipe, plus a lesser amount of
transite pipe, into which the wells or
lakes can be connected. Presently,
four 6-inch pumps on the lakes are
fed into the system.

“One week of watering from my
lakes gets the job done that would
require a month from the wells,”
Drachenberg reports, adding that ‘“a
man would be a fool not to use the
water from his lakes.”

Using his farm equipment at hand,
the Hockley County farmer has built
rises jutting into the lake from pump
sites, aiding appreciably in preventing
silt fill at pump location. A little work
annually both improves the layout
and keeps the basin from silt and
sand filling, he said.

He has not kept accurate figures
on costs (lake use as against well
use) but he doesn’t hesitate to point
out that initial cost via the lake route
is cheaper and that annual costs are
considerably less.

“The cotton I have this year ap-
pears to be the best I've ever had,”
Drachenberg reports, “and I have had
some good one and one-half-bale-per-
acre yields.”

The High Plains Underground Wa-
ter Conservation District No. 1 in its
studies has come up with a six-point
list of considerations in playa lake
utilization, and its findings are out-
lined in special booklets available at
the District Office, 1628 15th Street,
in Lubbock.

Tables for computing acre feet of
water in various size lakes, pipe fric-
tion losses, pumping rates, evapora-
tion losses, etc., are available for the
asking.

Economics of lake use also are out-
lined in depth by hydrologists and
engineers who are staff members of
the District organization.

All rivers flood according to pat-
terns that can be described in sta-
tistical terms, but the exact time and
severity of a particular flood can not
be predicted accurately. Much flood
damage results from building on
flood plains which are well identified.

WATER, Inc. Needs
Your Support—
JOIN TODAY!
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We Pass This Way—

(Continued from Page 1)

9) Skepticism of our mnation’s fu-
ture.
10) Unbelief in God’s Providence.

Now let’s take these mistakes one
at a time and discuss them.

The first mistake is remorse over
yesterday’s failure. Experience is the
best teacher. We must realize our
failures and strive to do something
about them . . . Failures admonish
change—A man may get blistered a
few times to ever achieve his place
in the sun. Don’t be remorseful over
yesterday’s failure—If you get into
hot water—just take a bath in it.—
Stick out your neck—if you lose your
shirt don’t give up but brag about
your suntan. A man may make a mis-
take, but he isn’t a failure until he
starts blaming someone else.

The second mistake to avoid is an-
xiety over today’s problems. Meet the
day with determination but practice
patience and forebearing. Anziety
causes us to forget the important
things of life. If we have the right
goals set for our lives we overcome
anziety. We can only do so much or
it can be expressed-in this creed—
“God grant me the serenity to accept
things I cannot change, the courage
to change the things I can, and the
wisdom to know the difference.” So,
let’s avoid anxiety over today’s prob-
lems.

The third mistake to avoid is worry
over tomorrow’s uncertainty. Worry
is a lack of faith. The Bible tells us to
“take therefore mo thought for the
morrow, for the morrow shall take
thought for things.of itself”. Our hos-
pitals are full of mental cases—all be-
cause of worry—. We should make
up our mind that we will do some-
thing that will be lasting—do some-
thing for some one—keep self in the
background—Franklin said “He that
loveth himself will have no competi-
tion”, With this type of an attitude
of doing something, we can avoid—
worrying over tomorrow’s uncertain-
ty.

The fourth mistake to avoid is—
waste of the mement’s opportunity.
Here again, we can strive for that
which ‘is right—and just—and moral
because someone will be following in
our steps—. E. L. Sharpe stated it
pretty plain in these words—

“To each is given a bag of tools,

A shapeless mass and a book of
rules,

And each must make, ere life is
flown

A stumbhng block or a stepping-
stone’’.

We must not waste opportunities.

The fifth mistake to avoid is pro-
crastination with one’s present duties.
Why do we put off doing what needs
to be done so much of the time—or
why do we say, let Joe do it—We all
have a job to do in conservation of
soil—water—country—human race—
what would result if we all procras-
tinated our duty?-—An excellent ex-
ample of what I'm talking about is the
story about the scientists who set out
to study a certain breed of monkeys.
The scientists went into the jungle

where these monkeys lived; cleared
out a place and built a large fire.

. Soon the monkeys came and sat a-

round the large fire. As the night
wore on the younger monkeys paired
up and slipped to the edges of the
clearing. The older monkeys sat a-
round the fire and watched it grow
dim. Not one made a move to put
wood on the fire to keep it going. It
appeared that each monkey was wait-
ing for the other one to do what had
to be done to keep the fire going. We
must exert an effort to ever accomp-
lish anything. We cannot afford to
make the mistake of putting off our
present duty.

The sixth mistake to avoid is re-
sentment of another’s success. I be-
lieve almost anything is possible if we
really work at it. If someone else is
a success, it is because he worked
hard at it.-Resentment on our part
would show littleness of our own
character. Ella Wilcox wrote—“One
ship drives east and another drives
west with-the selfsame winds that
blow Tis the set of the sails and not
the gales which tells us the way to
go.” In other words, the course one
sets for his life and how hard he
works at keeping it on that course is
what makes success. Let’s not resent
another’s success.

The seventh mistake to avoid is cri-
ticism of a meighbor’s imperfection.
You know most people are better than
they appear and most people are po-
tentially more capable than we judge.
The Bible teaches us, when we find
fault of imperfection with our neigh-
bors, it’s because we’re trying to hide
or cover up our own faults — We
should look for the good in people,
not the bad—we don’t need to be
gquilty of making the mistake of criti-
cism of a neighbor’s imperfection.

The eighth mistake to avoid in life
is impatience with youth’s immaturi-
ty. As parents, we are all probably
guilty of this and we think rightly, so
as we read the headlines about hip-
pizs—teenage sex parties—draft card
burning—etc. — Let me read you a
quote—“Our youth now loves luzury
—they have bad manners, contempt
for authority. They show disrespect
for elders—they love to chatter in-
stead of exercising. Children are

now tyrants — they no longer rise
when elders enter the room. They con-
tradict their parents, chatter before
company, gobble up food, and terror-
ize their teachers.” Is that a modern
picture—? No — these words were
written by Socrates, 400 years before
Christ. We can conserve the morality
and dignity of our youth with good
programs—we should have faith' in
our youth and not make the mistake
of being impatient with their imma-
turity.

The ninth mistake to avoid is skep-
ticism of our natiop’s future. We
could talk all morning on this one
mistake that so many make today—
however, we’ll cover it briefly. Did
you know the communists say that
victory is certain over the United
States because the average people
are—

- 1) Intellectually lazy

i 2) Intoxicated with entertainment
3) Limited in his horizon
4) Inherently selfish

If we examine these thoughts care-
fully, we find a lot of truth in them.
Did you know that last year in the
United States, we spent three times
as much for alcoholic beverages —
five times as much for recreation, and
seven times as much for gambling as
all the money spent for religious and
charitable organizations put together.
The thing that encourages us is the
fact that in America, we are not all
average — and with God’s continued
help, we mever will be. It was once
said by a West Texan that—

“To be born a free man is an acci-
dent—To live a free man is a respon-
sibility—To die a free man is an ob-
ligation—"

If we will not forget our responsi-
bility and our obligation, we will nev-
er show skepticism of our nation's
future.

The last mistake to avoid, and I
think the most important is unbelzef
in God’s Previdence. If we avoid this
great mistake of life, then the others
are automatically avoided. On this
hinges the conservation of human na-
ture. There is a poem that expresses
this much better than I can. It is en-
titled—

‘“YOUR HERITAGE”

God gave you a brain to do your
part,

Make it lead a nation or draw a
cart,

You can fill it with gems, or stuff
it with slime,

Make it live for a day or live for
all time.

American today needs to aveid this
last mistake of unbelief in God’s Prov-
idence.

If we each day would try to avoid
all ten of these mistakes, what a dif-
ferent person we would be—we would
be practicing conservation of the top
rank—and did you know, that in so
doing, many round about would be
watching and following our example.
We would be leaving a mark for some-
one to match, or a stepping stone in-
stead of a stumbling block .. . or a
bridge for someone to cross. Like the:

0Old man going on a lone highway
Who come in the evening cold and
gray
To a chasm deep and dark and wide
. Th(;: old man crossed in the twilight
im.
The sullen stream had no fears for
him. .
But he paused when safe on the
other side
And build a bridge to span the tide.
“Old man,” said a fellow pilgrim
near,
“You're wasting your time in
building here.
Your journey will end with the
ending day.
You will never again pass this way:
You’ve crossed the chasm dark and
wide.
Why build you this bridge at even-
tide?”
The old man raised his old gray
head.
“Good friend, in the path I have
come,” he said.
“There followeth after me today
A youth who, too, must pass this
way.
The sullen stream which had no
fears for me '
To that fair-haired youth may a
pitfall be.
He, too, must cross in the twilight
dim.
Good friend, I’'m building this
bridge for him.”

This is our challenge because—
“WE PASS THIS WAY BUT ONCE.”

South Plains Water
District Ruled Valid

The El Paso Court of Civil Appeals
has ruled that the South Plains Un-
derground Water Conservation Dis-
trict No. 4 is valid. The District in-
cludes parts of Cochran, Terry, Yoa-
kum and Gaines Counties.

The ruling by the Appeal Court re-
versed a lower court ruling stating
the District was invalid.

The case is not settled as of yet
though, as the Directors of the Dis-
trict have been notified that the case
will be appealed to the Supreme
Court.

The Cross Section, in future issues,
will keep you informed on the pro-
gress of this important water case.
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WAYNE WYATT

Wayne Wyatt resigned from his po-
sition as a member of the staff of the
High Plains Underground Water Con-
servation District No. 1 to assume the
position as District Manager of the
South Plains Underground Water
Conservation District No. 4 with its
office at Brownfield, Texas.

For ten years Wyatt has served the
High Plains District as a very dedi-
cated associate and has played an im-
portant role in many of the Districts
undertakings.

Wyatt’s knowledge of the Southern
High Plains in general and its many
problems of water supply will no

Last month the Texas Supreme
Court heard oral arguments on the
Sun Oil Co. vs. Earnest Whitaker wa-
ter case from Hockley County. The
High Plains Underground Water Con-
servation District No. 1 was an inter-
venor in this case.

Why did the Water District enter
into the case and become involved?
The District entered the case because
the main reason for the existence of
the District was involved—the private
ownership of the water beneath a
man’s land.

Some journalists have reported that
the District entered the case to pre-
vent the oil company from establish-
ing and operating a water-flood oper-
ation on Whitaker’s land. This is not
the reason at all.

The Water District has long recog-
nized that the oil industry has done
an excellent job of comservation by
using secondary recovery operations
in oil fizlds to produce all the oil pos-
siblz. We have issued well permits to
several companies who owned the wa-
ter rights or had them specifically as-
signed to them. We shall continue to
do so in the future.

The District does, however, feel
that a land owner under State law
owns the water beneath his land and
may sell, l2ase or use it as he sees fit.
We don’t believe he should have to

( Continued on Page 3)

doubt prove to be an invaluable asset
to the people of the South Plains Dis-
trict.

His many friends in District No. 1
wish Wayne the best of luck in his
new position.

h

_Why We Were There

e Texas High

Plains!ll

| Importance Of Major Irrigated Crops To

Agricultural Input Suppliers Of The High Plains

By JAMES E. OSBORN*

The Texas High Plains, as an agri-
cultural producing area, is a very pro-
ductive area, but a unique area in
many ways. The geographical location
and isolation from major consump-
tion areas is not typical of productive
agricultural areas. Transportation fa-
cilities including truck, rail, and air
provide excellent means of transport-
ing the products to markets through-
out the United States and foreign
countries. However, efficiency of the
region in production, processing, and
marketing, as well as location, will de-
termine the ability of High Plains
farmers and ranchers to compete with
those in other regions for the avail-
able foreign and domestic markets.

Farm production of the High Plains
is organized around three agricultural
products: (1) cotton, (2) wheat, and
(3) grain sorghum. Production of
each of these commodities is limited
by compliance rates established by
government programs. These pro-
grams generally have provided incen-
tives to participate at various compli-
ance rates that in the absence of such
programs would not be consistent
with goals of farm managers. Like-
wise, many farm management decis-
ions based on capital growth, water
conservation, efficient utilization of

*Assistant Professor, Department of
Agricultural Economics, Texas Tech-
nological College and Texas Agricul-
tural Experiment Station, Lubbock,
Texas.

equipment inventories and others
have degenerated to short-term, us-
ually determined by length of the pro-
gram, program participation decis-
ions. To a certain extent, incentives
are not present to make decisions for
long-term planning horizons.
Agricultural products produced on

(Continued on Page 2)

trosby County Hearing

A hearing, pertaining to the annex-
ation of Crosby County to the High
Plains Underground Water Conserva-
tion District No. 1, was held in Cros-
byton, November 10.

Purpose of the hearing was to gath-
er facts and opinions from land own-
ers of the County to determine if they
are interested in joining the District.

The hearing was called as a resuli
of a petition presented to the Water
District asking for such a hearing.

The Board of Directors of the Dis-
trict is now studying the testimony
presented at the hearing to determine
if it would be to the advantage of
Crosby County, as well as the Water
District, for the county to become a
member of the organization.

If the Board decides to annex Cros-
by County to the District, a confirm-
ation election will be called allowing
all tax-paying property owners in
Crosby County to vote on the annex-
ation.

The Board should make its decision
in the near future.
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Hale County

J. B. Mayo
1617 Main, Petersburg, Texas

Charles Schuler, 1970 __ ___.___ ______ Petersburg
Don Hegi, 1970, - Box 160 A, Petersburg
W. D. (Dub) Scarborough, 1969 __.. .. Box 147,
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Harold D. Rhodes, 1968 ___ Box 100, Petersburg
J. C. Alford, 1968 _. Box 28, Petersburg

Committee meets first Monday each month at
Water District office in Petersburg.

Hockley County

Murray C. Stewart
208 College, Levelland, Texas

J. E. Wade, 1970 _ e Rt 2, Littlefield
Preston L. Darby, 1968 _ Rt 1, Ropesville
Jimmy Price , 1970 . -~ Rt 3, Levelland
H. R. Phillips, 1968 - Rt 4, Levelland
S. H. Schoenrock, 1969 : Rt 2, Ievelland

Committee meets first and third Fridays of
each month at 1:30 p. m., 917 Austin St., Level-
land, Texas.

Lamb County
Calvin Price
620 Hall Avenue, Littlefield, Texas
Jack Thomas, 1970 .. Box 13, Olton
Roger Haberer, 1868 ... . . Earth
W. B. Jones, 1969 .. .. Rt 1, Anton
Troy Moss, 1968 _._ . Rt 1, Littlefield
Lee Roy Fisher, 197 Box 344, Sudan
Committee meets the Thursday of each
month at 8:00 p. m., Crescent House Restaurant,
Littlefield, Texas.

Lubbock County
Mrs. Deoris Hagens

1628 15th .Street, Lubbock, Texas
R. F. Bob) Cook, 1970 ______ 804 6th Pl, Idalou

Bill Hardy, 1968 ... . . Rt 1, Shallowater
Bill Dorman, 1970 _______ _ 1910 Ave E, Lubbock
Edward Moseley, 1969 ... Rt 2, Slaton

W. O. Roberts, 1968 ... Rt 4, Lubbock

Committee meets on the first and third Mon-
days of each month at 1:30 p. m., 1628 15th St.,
Lubbock, Texas.

Lynn Counry
Mrs. Doris Hagens

1628 15th Street, Lubbock Texas

Don Smith, 1969 ... Box 9.'36, New Home
Harold G. Franklin, 1968 .. ..___ Rt 4, Tahoka

Roy Lynn Kahlich, 1970 __ . Wilson
Roger Ri:vicy, 1970 - Rt 1, Wilson
Reuben Sander, 1068 - Rt 1, Slaton

Committce meets the third "Tuesday of each
month at 10:00 a. m., 1628 15th “treet, Lubbock,
Texas.

Parmer County

Aubrey Brock
Wilson & Brock Insurance Co., Bovina, Texa:
Webb Gober, 1969 _.__ . RFD, Farwell
Henry Ivy, 1970 . Rt 1, Friona
Jim Ray Daniel, 1970 . .. Friona
Carl Rea, 1968 Bovina
Ralph Shelton, 1968 . o Friona
Committee meets on the first Thursday of
each month at 8:00 p. m., Wilson & Brock Insur-
ance Agency, Bovina, Texas.

Pofter County
Fritz Meneke, 1870 . Rt 1, Box 538, Amarillo

W. J. Hill, Jr., 1969 .. — oo Bushland
L. C. Moore, 1968 .. . Bushland
Jim Line, 1968 ... . Bushland

Vic Plunk, 1870 ~ Rt 1, Amarillo

Randall County
Mrs. Louise Knox

Randal County Farm Bureau Office, Canyon
R. B. Gist, Jr,, 1968 __. .. Rt 3, Box 43, Canyon
Ralph 'Ruthart, 1969 . Rt 1, Canyon
Carl Hartman. Jr., 1968 _..___ . Rt 1, Canyon
Marshall Rockwell, 1970 .. —. Canyon
Richard Friemel, 1970 . Rt 1, Canyon

Committe meets on the first Monday of each
month at 8:00 p. m.. 1710 5th Ave., Canyon, Tex.

( Continued from Page 1)

thz Texas High Plains require major
transformations in the marketing pro-
czss bafore they are in a form for the
uliimate consumer. For example, lint
cotton requires blending, spinning,
weaving or yarning, dying, tailoring,
merchandising, and other processing
before the consumer receives a fin-
ished product. Few of these processes
are present in the Texas High Plains
in comparison to the quantity of cot-
ton produced. In general, few agricul-
tural processing facilities are located
in the area. For a regional economy
such as this area, processing firms
can provide additional employment of
capital and labor resources that will
allow increased multiplier effects
from the agricultural products.

The natural resources in the area
are highly productive resources when
combined in the optimum combina-
tion. Soils in the area are capable of
high levels of production with the
proper combination of water and va-
riable resources. Annual precipitation
in the area is 18 inches which is be-
low moisture requirements for norm-
al cropping practices for cotton, grain
sorghum and other crops. To supple-
ment this condition, ground-water has
been used as a major source of water.
Of the eight million acres of cropland
in the area, over five million are irri-
gated at the present time from the
Ogallala Formation.

Irrigation by farmers in the area
was initiated to supplement rainfall
that is characterized by erratic tim-
ing and quantity of precipitation. Sig-
nificantly large output responses pro-
duced by the application of ground-
water were evident and provided in-
centives for advanced development of
the water resources. Since the initial
development, irrigation has changed
from a resource that was used as a
srvroimental water source. Now, it is
app-t~d 1 v-7inT - intities depend-
ing upcn prices and production re-
strictions. As commercial fertilizers
were developed, interactions were
observed between water and fertilizer
applications, as well as between water
and other variable resources such as
labor and equipment. That is, higher
yields were possible by using less wa-
ter combined with increases in other
variable resources. This increased
productivity, combined with increased
profits, provided incentives for agri-
cultural producers to combine and in-
crease the use of agricultural inputs.

The increased demand for agricul-
tural inputs is directly associated with

A Sy;tem Like This Can Make You ‘Mone‘y

the «uantity of ground-water which
the farmers control. Government pro-
grams, improved technologies, in-
creasing population and higher in-
comes are important economic factors
that have provided an environment
for development of irrigation facili-
ties. Imcreased profits and reduction
of risk through increased and stable
production have induced farmers to
increase their demand for variable
resour<es to be used in production.
Study Area

Of the eight million acres of crop-
land in the Texas High Plains, over
four million acres are included in a
17-county area bounded on the north
by Randall and Deaf Smith Counties,
on the east by Briscoe, Floyd, Crosby,
and Lynn Counties, on the south by
Lynn, Terry, and Yoakum Counties,
and in the west by the New Mexico
State line. An estimated 57 percent
of 2.7 million of the irrigated acres
are ineluded in the area. The follow-
ing discussion will be based on this
area.

The estimates of importance of ir-
rigated cotton and grain sorghum to
agricultural input suppliers are based
on 14 data since the most complete
production records are available for
that vear. Most of the 1964 data is ag-
gregatad with respect to yields and
acres »f dryland and irrigated crops.
The 1964 average irrigated and dry-
land yields were estimated since the
available data were aggregated with
respect to dryland and irrigated farm-
ing. The average yield of cotton was
0.97 bales. Cotton acres accounted for
38 percent of planted cropland acres
while grain sorghum was planted on
44.2 percent of the acres (See Table
1). Cotton and grain sorghum were
planted on 3.4 million of the 4.2 mil-
lion acres of cropland in the area. Of
the cotton acres, 76 percent were ir-
rigated while 56 percent of the grain
sorghum acres were irrigated.

Levels of pumping were determined
for saturated thicknesses in each
rovriy by using records from the
High Plains Undeground Water Dis-
trict. After the saturated thicknesses
were determined in each county, the
pumping rates were determined for
the area. The pumping rate was 12.71
acre inches (1.06 acre feet) for cot-
ton and 12.68 acre inches (1.06 acre
feet | for grain sorghum. Nearly 2.3
millinn acre feet were pumped for
grain sorghum and cotton in the 17-
county area.

Cotton

The value of cotton was $223 mil-

lion for the area in 1964 (See Table
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Water Conservation
Experience On A Texas
High Plains Farm

By DON ANDERSON

Water and cotton allotments seem
to be the favorite subjects on the
Plains ‘today and we seem to have a
shortage of both. I have been keep-
ing records on my wells closely since
1962 and a decline from 8 feet to 43
feet, or an average of 18 feet amount
of underground water has occurred.
Since we do not know how low we can
pull the water table down and still
pump economically, we are not sure
how much longer it will last. But re-
gardless of the time, the need for con-
serving rainfall is great and before
long may be an absolute must. To
give an idea of the quantity of our
rainfall, I would like to quote the fol-
lowing figures. Average rainfall for
Crosby County is 20 inches. This is
1.6 acre feet over the crop land of
Crosby County which is 327,000 acres.
This 1.6 times 327,000 equals 523,200
acre feet of water. We have approxi-
mately 2,200 irrigation wells in Cros-
by County and if the average of these
wells pump 300 gallons per minute,
it would take 157 days to pump that
much water.

Some say let the runoff go to the
lake, I will pump it back. Well this is
good, but generally when the lake is
full the field is wet or crops are not
in need of water. There is a consid-
erable loss due to evaporation, par-
ticularly when it is one to two months
later when the lake water is used.
The time is most urgent for carrying
out good water management on every
farm on the plains. In talking about
water management on my farm 1
would like to begin when I was utiliz-
ing contoured rows and terraces on
dryland. These practices were a great
help in conserving rainfall and repaid
in production much more than the
cost of the installation or the incon-
venience. When I began to drill wells,
realizing that watering on the con-

2). Distribution of the estimated $223
million® of income will be discussed
for dryland, irrigated, and additions
to income from irrigation.
Dryland
The value of the dryland cotton was
$25 million. Of this amount, the man-
ager. received 58.9 percent for returns
to management, land, and taxes ( See
Table 4). Harvesting accounted for
22.8 percent of the gross income. For
additional acres of dryland cotton, 18
percent of the gross value of sales
would go to implement, fuel, oil, fer-
tilizer, seed, and chemical suppliers.
Irrigated
Irrigated cotton was estimated to
( Continued on Page 4)

toured and terraced land was ex-
tremely difficult, I took a maintainer
and tore down the terraces and head-
ed my rows straight down the hill.
Certainly the increased yield was
much more even with the loss of rain-
fall runoff. But the reduced produc-
tion on the steep slope due to the loss
of rainfall and uniform penetration
of irrigation water certainly made
that land less desirable. I had consid-
erable washes occurring during heavy
rains with a loss of the rainfall and
the topsoil. When I irrigated, my rows
washed out on the hillside and ex-
tremely irregular water penetration
caused planting difficulties and other
farming problems.

I decided to bench level a part of
the slope around my lake that I had
been unable to irrigate. I did this
work under supervision of the Soil
Conservation Service and a commer-
cial operator using a carryall and a
maintainer and somewhat to my sur-
prise it came out pretty level. A rain
immediately after completition filled
my benches completely full, but not
a drop went into the lake. The first
year I planted red top cane on the
bench leveled land and harvested the
seed, then turned under the stalk for
humus matter. This was to rebuild the
topsoil in the upper portions of the
benches where the top soil had been
moved to fill the low places. With 100
pounds of nitrogen, I harvested two
bales per acre the second year with
much less water than I had been us-
ing previously. I had some problems
with weeds on the borders the first
and second years. This did not bother
me too much the first year in the
cane, because I could not see them,
but in the second year in the cotton
the careless weeds must have been
some exotic hybrid variety because
of the exceptional seedling vigor and
rapid plant devevlopment. This 1 be-
lieve is a technical term for fast grow-
ing careless weeds. After playing
catchup all summer on the weeds on
my borders I concluded that I should
pay as close attention to the weeds on
the borders as those in the rows. With
this approach, I now have a minimum
amount of trouble. Getting the little
weeds early with flame or chemical
is relatively easy.

The next year I benched the second
section and completed the slope last
year. Between the three sections of
my benches I made roadways leading
toward the lake to reduce the amount
of dirt movement necessary to make
my benches 12, 18 or 24 rows wide.
These benches are all parallel and
work very satisfactorily with six row
equipment. The elevated road acts as
a divider and holds the rainfall in
each of the sections.

The second year I drilled a new
well on the edge of the lake on a
dump built from the dirt taken from
a pit that sumps the lake. My under-

Drilling Statistics For October 1967

Permits New Wells Replacement Dry

County Issued Completed Wells Drilled Holes
Armstrong 0 0 0 0
Bailey 5 7 2 0
Castro 9 12 0 0
Cochran 5 4 0 0
Deaf Smith 32 13 0 0
Floyd 8 7 1 0
Hale 1 0 0 0
Hockley 7 7 0 0
Lamb 4 2 0 0
Lubbock 11 7 0 0
Lynn 0 0 0 0
Parmer 13 10 2 2
Potter 0 0 0 0
Randall 3 6 0 0
TOTAL 98 75 3 2

ground water line runs parallel with
the roads through the benches to this
well, then out another direction to
connect with another well which pro-
vides a transport connection between
my three irrigation wells on this farm.
At the same time I have risers at al-
ternating borders in order to irrigate
the benches. I installed a connection
at my new well to hook up a lake
pump, however, the lake has been dry
ever since I benched the land. The
rainfall that has fallen on the slope
has simply not reached the lake.

I have increased yields enough to
return my capital outlay in three
years counting the reduced first year
production as one of these years. Of
course bench land gets better the sec-
ond and third year when good crop-
ping practices that return humus to
the soil is carried out. I would like to
show you what the values look like
on my farm before this work was
done and after in order to get an idea
of the amount of capital increase in
the farm value. I paid $325 per acre
for this 320 acres of land and in order
to evaluate my expenditure I assessed
values to each of the fields and by
multiplying out this value times the
acres I arrived at the average of $325
per acre for the entire farm. I asses-
sed these values in relation to the
size of the fields in accordance with
what I thought was reasonable in con-
sidering the market at that time.
These various fields on the farm are
listed as follows with the porporion-

WATER, Inc. Needs
Your Support—
JOIN TODAY!

“CHIEF RUNNING WATER,”
SAYS—

“Make ‘um sure mea-w
surements on drilling
permits are correct—
Save heap trouble.
Water is your future.
lum'll

Conserve

ate price per acre.

75.5 acres . . _ ._. $500.00
70.0 acres ... _ __ _ $450.00
31.7 acres . .. $400.00
16.0 acres . ... ... $300.00
10.0 acres $150.00
11.0 acres $125.00
22.0 acres $150.00
54.0 acres $200.00
34.0 acres (lake) . __ $ 50.00

After completing the three sections
of bench leveling around my lake and
reassessing values to the acreage, I
come out with the following:

725 acres $500.00
700 acres $450.00
278 acres . —...__...__ $550.00
13.9 acres $450.00
22.0 acres $350.00
11.0 acres $125.00
20.9 acres $350.00
44.0 acres ... $350.00
38.0 acres (lake) ... _ $ 50.00
The farm values before and after

are as follows:
Farm value average

$383.50 per acre . $122,710.00
Original cost a average

$325.0 per acre _ . 104.000.00
Increase .. 18,710.00
Less benching cost on

114 acres at $50

peracre ... 3,700.00
Net capital gain . 13,010.00

This gives a clear illustration as to
the amount of capital gains on the
farm as a result of the expenditures
for bench levelling. In view of this a-
mount on capital outlay plus the ad-
ditional benefits of increased crop
yields and tax benefits from being
able to charge off bench leveling
costs, this certainly proves to be a
wise investment for any farmer who
has sloping land that will qualify for
bench leveling practices. The combi-
nation of increased values, increased
yields, coupled with conservation of
rainfall certainly makes this an at-
tractive practice for every farmer.

Why We Were There—

(Continued from Page 1)

stand by and see it taken without just
compensation.

The Sun Qil-Whitaker case is not
a case to stop water flooding, but a
case to determine if the surface own-
er still has the right to control his
private property — his underground
water.
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Irrigation Importance—

(Continued from Page 3)

be worth $195 million. The largest
portion of the value (49.6 percent)
was left for management, land, water,
and taxes. The same percentage was
required for harvesting irrigated cot-
ton as for dryland (22.8 percent).
Farmers, realizing the response from
additional quantities of variable re-
sources, including ground-water. in-
creased the percentage of expendi-
ture from 3.8 for dryland to 10 per-
cent for irrigated cotton. Fuel, oil, de-
preciation and repairs on tractor and
equipment received a reduced per-
centage from irrigation than for dry-
land. Irrigation suppliers. receive 3.2
percent of the gross value. If farmers
are making plans that approximate
optimum farm plans with respect to
profit, agricultural input suppliers
can expect 50.4 percent of income
from increases in cropland acres
planted to irrigated cotton.

Increased Income From lrrigation

In the Texas High Plains, farmers
increase their water supply by adding
new wells when possible. Decisions
such as this change the technique of
producing cotton from dryland to ir-
rigation. In this situation, income add-
ed by applying water and other re-
sources is important to the agricul-
tural resource owners. Irrigated cot-
ton increased income over dryland
cotton by $97.78 per acre or $119 mil-
lion. The largest share, which was
43.5 percent, was received by farmers
for added management, taxes, and
water. Fertilizer, seed, and chemical
suppliers received 14 percent of the
total added value. Suppliers of irriga-
tion equipment received 5.4 percent
of the added income. Other supply
sectors received the same percentage
as for dryland conditions.

Grain Sorghum

The total value of grain sorghum
production for the area in 1964 was
$105 million (See Table 3). Distribu-
tion of the estimated $105 million will
be discussed for dryland, irrigated,
and additions to income from irriga-
tion.

Dryland

The value of dryland grain sorghum
was $21 million compared to $25 mil-
lion for dryland cotton. Of the $21
million, 60.4 percent was received by
farmers for unspecified resources and
taxes. Owners of harvesting equip-
ment received 13.2 percent of the dry-
land value. Fertilizer, seed, and chem-
ical suppliers received 9.4 percent.
Other suppliers of resources such as
fuel, oil, repairs, depreciation, and
labor received lower percentages.

Irrigated

Irrigated grain sorghum producer’s

income was estimated to be $83 mil-

lion in 1964. The producers of irriga-
ted grain sorghum produetion was
less than dryland producer’s share.
Fertilizer, seed, and chemical suppli-
ers received 14 percent of gross in-
come. Additional cropland transferred
into irrigated grain sorghum will al-
locate 5.7 percent of the increased in-
come from the added acres to suppli-
ers of irrigation equipment. In gener-
al, the major resource owners receiv-
ed increased shares of the income
from irrigated compared to dryland
grain sorghum except the farm man-
ager.
Increased Income From lIrrigation

Irrigated grain sorghum increased
income over dryland production by
$55.11 per acre of $55 million. Farm-
er’s share of the increased income for
increased quantities of unspecified re-
sources such as management, water,
and taxes decreased when compared
to dryland. The share to management
(44.4 percent) was 2 percent lower
than the portion that was allocated for
irrigated cotton. The allocation to fer-
tilizer, seed, and chemical suppliers
increased to 16.2 percent which is
higher than that for irrigated cotton.
In summary, of the allocation of the
increased income from irrigated grain
sorghum, agricultural input suppliers
received 55.6 percent of the total in-
creased value.

Summary And Limitations

Agricultural input suppliers do re-
ceive a significant amount of income
from irrigated cotton and grain sor-
ghum in the 17-county area. Of the
$160 million allocated to the agricul-
tural input suppliers from dryland
and irrigated production of cotton
and grain sorghum, 61 percent or $98
million was produced by the develop-
ment and use of irrigation. Farmers
received 39 percent of the increased
income to provide incentives to uti-
lize the resources.

Government payments were not in-
cluded in the total value of the two
crops. The effect of inclusion would
be an increase in farmer’s share with
a reduction in the agricultural input
supplier’s share.

The absolute income values may
not be applicable to current produc-
tion organizations. Relationships of
the magnitude expressed in the sum-
mary should be applicable to current
production patterns to provide esti-
mates of shares of income added
from irrigation.

Although the yields and acres of ir-
rigated and dryland crops were esti-
mated and based on 1964 data, the
results will provide a basis for pro-
jecting future shares for expanded
and decreasing levels and acres of ir-
rigation. Continued refinement in the
data through research will provide
guides for expansion and contraction
of individual supply firms.

TABLE 1. Characteristics of Cotton and Grain Sorghum in the 17-County Area, 1964.

B Item Cotton Grain Sorghum
Acres Harvested (a) 1,612,702 1,785,514
Estimated Irrigated Acres (b) 1,213,127 1,005,912
Estimated Dryland Acres (b) 391.540 779,602
Added Revenue/Acre from Irrigation  $42.58 $24.59
Average Yield (a) 0.97 bales 2957.7 1bs.
Average Irrigated Yield (b) 1.15 bales 3761.8 lbs.
Average Dryland Yield (b) 0.46 bales © 1934.4 lbs.
Acre Inches Pumped (c) 12.71 12.68
Percent of Cropland Acre (a) 3q 0 44‘2

(a) Preliminary Census of Agriculture, 1964.

(b) Estimates are based on a linear projection from 1959 ﬂo 1964, with aggregate ‘data as the basis

for projecting.

(c) Based on pumping records from High Plains Underground Water District and hydrologic sub-

areas of the Ogallala.

TABLE 2. Purchases of Agncultural Input for Dryland and Irrigated Cotton for the

17 Counties, 1964.

Item Dryland  Irrigated Added by Irr.
Fertilizer : __ (Thousand Dollars)
Seed and Chemicals (a) 970 19,608 16,596
Fuel, Oil and Repairs:

Tractor and Equipment (b) 939 5,654 2,742

Irrigation Equipment (c) 3,141 3,141
Depreciation:

Tractor and Equipment (b) 516 2,914 1,310

Irrigation Equipment (c) - 6,426 6,426
Harvesting:

Hauling and Stripping (b) 2,574 20,016 12,046

Ginning (d) 3,198 24,999 15,091

Labor (b) 2,236 16,539 9,608
Farmer’s Return 14,957 92,994 51,657
TOTAL 25,390 197,291 118,617

(a) Fertilizer values were estimated using the Preliminary Census of Agriculture, 1964. Seed and
chemicals were published in Texas Agriculture Experiment Station Bulletins MP-601 and MP-
695, entitled ‘“Production and Production Requirements, Costs and Expected Returns for Crop

Enterprises”.

(b) Texas Agricultural Experiment Station, “Production and Production Requirements, Costs and
and Expected Returns for Crop Enterprises”, MP-601 and MP-695.

(c) Based on interviews with irrigation dealers and farmers.
(d) Agricultural Statistics, USDA, 1865.

TABLE 3. Purchases of Agricultural Inputs for Dryland and Irrlgated Grain Sorghum

for the 17 Counties, 1964.

Item Dryland Irrlgated Added by Irr.
Fertilizer, Seed and Chemicals (a) 2,031 11,648 8,983
Fuel, Oil and Repairs: .

Tractor and Equipment (b) 1,442 3,950 2,092

Irrigation Equipment (¢) . 2,719 2,719
Depreciation:

Tractor and Equipment (b) 790 2,040 1,026

Irrigation Equipment (c) 4,742 4,742
Harvesting 2, 861 10,986 7,293
Labor (b) i 456 5,732 3,853
Return to Farmer 13,133 41,676 24,732
TOTAL 21,733 83,493 55,440

(a) Fertilizer values were estimated using the Preliminary Census of Agriculture, 1964. Seed and
chemicals were published in Texas Agricultural Experiment Station Bulletine MP-601 and MP-
695, entitled “Production and Production Requirements, Costs and Expectéed Returns for Crop

Enterprises”.
(b) Texas Agricultural Experiment Statxon

Expected Returns for Crop Enterprises”, MP801 and MP-695.

(c) Based on interviews with irrigation dealers and farmers.

“Production and Production Reqmrements, Costs and

TABLE 4. Comparisons of the Major Agricultural Inputs for the 17 Counties, 1964.

Cotton

Grain Sorghum

Dryland 1irrigated Added Dryland Iirrigated Added
Item Income Income
from Irr. from lrr.
] (Percent)
Fertilizer, Seed,
and Chemicals 3.8 10.0 14.0 94 14.0 16.2
Fuel, Oil & Repairs:
Tractor & Equip. 3.7 2.9 2.3 6.6 4.7 3.8
Irrigation Equip. 16 2.6 ; 3.3 49
Depreciation: :
Tractor & Equip. 2.0 1.5 1.2 3.7 2.4 1.8
Irrigation Equip 3.2 5.4 5.7 8.6
Harvesting 22.8 22.8 22.8 13.2 ©13.2 13.2
Labor 8.8 8.4 8.2 6.7 6.8 71
Farmer’s Return 58.9 49.6 435 60.4 49.9 44 .4
TOTAL 100.0 100.0 100.0 100.0 100.0 100.0
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W. O. FORTENBERRY
1894 - 1967

To many of his Friends, he was al-
ways, “Mr. Bill”.

He first came to West Texas shovel-
ing coal on a Santa Fe freight train.
Using his coal shovel for a skillet, he
fried bacon and eggs in the fire-box
of the engine for himself and the en-
gineer, because eating places were
flcarce up and down the line in those

ays.

He was a young man then, but he
could see even then that the High
Plains could be a great country some-
day and he was determined to be a
part of it.

He accomplished that goal.

Agriculture, Industry, Business, Ed-
ucation, Conservation — he helped
with the problems involved in all of
them with an endless enthusiasm.

Mr. Bill was a man with distance
in his vision .For years, he worked for
the wise use and the conservation of
the water supply of the Texas High
Plains.

He served as Chairman of an organ-
ization encompassing all of West Tex-
as that worked through three sessions
of the Legislature to pass a statewide
bill that would further aid in the pro-
tection of the individual to the water
beneath his property. He saw to it
that enabling legislation was inciuded
in the same act providing the tools for
the creation of Underground Water
Conservation Districts wherever they
might be needed in the State.

Three Texas Governors called upon
him many times to apply his practical
wisdom in the planning for the future
of water supplies for the State.

Six years, he served as Chairman of
the Board of Directors of the High
Plains Water District. His love for the
Plains, and his interest in perpetuat-
ing its economy far into the future
was responsible for many of the de-
cisions being followed today by sev-
eral Ground Water Districts in the
preservation and protection of their
underground supplies. At his own ex-
pense, he made numerous trips to the
State Capitol for conferences with the
Texas Board of Water Engineers
(now the Texas Water Development
Board) and the Texas Railroad Com-

mission, fighting for more and better
control from pollution of the under-
ground reservoirs.

The idea of applying for tax relief
on the use of a natural resource in the
production of farm commodities had
never been applied to irrigation water
until he and the other members of the
Board of Directors of the District, the
District’s Hydrologist, Accountants,
and Legal Counsel began toying with
a plan. It was from these conferences
that the Tax Depletion case was con-
ceived. As a result of that case, over
two and a half million dollars have
been pumped into the High Plains
economy in the two years since the
court’s decision.

Through his efforts to write water
law to protect the underground water
supplies of Texas, as well as the in-
dividual’s rights in that water, he be-
came known across the State as a
“Water Man”. This was in addition to
the many other titles and distinctions
he bore.

Where Do Men Like Mr. Bill Come
From—

For what he meant to those who
had the honor and pleasure of work-
ing with him, his living presence will
forever remain.

WATER LEVELS
TO BE MEASURED

During January, District and Texas
Water Development Board personnel
will measure the static water levels in
nearly 800 observation wells within
the District. These measurements will
constitute the continuation of the an-
nual, water-level-measuring program,
vestigia of which extend back over 30
years.

Within the District, Board person-
nel will measure the observation wells
in Armstrong, Bailey, Cochran, Floyd,
Lamb, Lynn and Parmer Counties;
while District personnel will measure
wells in Castro, Deaf Smith, Hockley,
Lubbock, Potter, and Randall Coun-
ties, and in Precinct 2 (southeast one-
fourth) of Hale County.

These measurements provide the
water-level data for the cost-in-water-
depletion, water-level decline, income
tax allowance, guideline maps, com-
piled annually by the District.

Most of the observation wells are
privately owned irrigation wells—for
which permission to measure was ob-
tained from the respective owners, at
the time each well was added to the
program,

In order to supply well owners with
this January’s water-level measure-
ments, a yellow, vinyl, stick-on tag
will be placed on or near the well
head equipment. An example tag, (re-
duced in size) shown below.

THE DEPTH TO WATER IN THIS
WELL, NO. .Z4¥—~ 34 — 302
WAS 12437 FEET
BELOW THE LAND SURFACE, ON

JANUARY 5

, 1968
BY T.W.D.5.

BY zi H.P.UW.C.D. NO.1

(Continued on Page 4)

WELL DEVELOPMENT WITHIN THE DISTRICT

By F. A. RAYNER

From May 1953 to January 1, 1967,
a total of 26,138 new wells were
drilled within the District*. The ac-
companying table, compiled by A.
Wayne Wyatt, summarizes well devel-
opment during these 13 years and 9
months.

The influence of antecedent precip-
itation on the magnitude of well de-
velopment, is illustrated by the histo-
gram of well development and precip-
itation. The unprecedented rate of
well development during the early
and middle 50’s was perpetrated, in
part, by the below-normal precipita-
tion during these years. The apparent
paradox of well development in 1957
(an abundant rainfall year) can be
explained by an understanding of this
areas precipitation pattern®*,

Practically all of this areas total
annual precipitation accurs as rain-
fall during May, June, July, August,
September, and October; while No-
vember, December, January, Febru-
ary, and March are usually very dry
months. These months, with April and
part of May, constitute—for all prac-
tical purposes—the well-drilling sea-
son. Therefore, the predominance of
the drilling activity, during any given
year, precedes the occurance of the
major part of that years precipitation.
It is this well development-precipita-
tion cycle that prompted the plotting
of each years well development graph
to the left of that years graph of pre-
cipitation.

The above-average rainfall, during
1957 through 1962, is primarily re-
sponsible for the relatively small
number of wells completed during
these years.

THOUSANDS OF WELLS

53 54 55 56 57 58

THOUSANDS OF WELLS

B WELLS COMPLETED, BY YEARS (DOES NOT
INCLUDE REPLACEMENT WwiiLS)

The influence of climatic conditions
on well development is further illus-
trated by the cumulative curve
(“Cumulative Number of Wells Com-
pleted In The . .. ”); by the steepen-
ing of its slope during drought years,
and a flattening (reduction) of its
slope during wet years.

The incremental annual increase in
well development, during 1961
through 1965, may have been caused,
in part, by the irrigators need to com-
plete additional wells, in order to
maintain a desired pumping capacity.
A condition created by the decline in
well yields, as a result of the trend {o
depletion of the aquifer. By this anal-
ogy—all other factors being equal—
the rate of well development in 1966
(a near normal rainfall year) should
have continued this numerical accel-
eration. However, it is suspected that
another more powerful influence may
be reflected by this reduced well de-
velopment—‘“tight” money, and high
interest rates.

Limit to Well Development

In theory, the cumulative curve
should, in time, become asymptotic
to some maximum permissible well
density. The influence of the reduced
well development in 1966, on the
slope of the cumulative curve, would
tend to suggest the approaching of
this presumed point of well satura-
tion.

There are numerous factors that
will determine the ultimate well den-
sity; foremost are economic limita-
tions, second are geohydrologic limi-
tations, and thirdly — and the least
probable, because of the limiting con--.

(Continued on Page 4)

B2 PRECIPITATION— AVERAGE AS§ EECORDED BY THE
U.S. WEATHER BUREAU AT AMARILLO AND LUBBOCK

(N

INCHES OF PRECIPITATION

LA AR

CUMULATIVE NUMBER OF @i LLS COMPLETED IN THE
HIGH PLAINS UNDERGROUND WATER CONSERVATION
DISTRICT NO.1 (DOES NOT BLUDE REPLACEMENT WELLS)

T T T T
53 654 55 56

T T T T T L
57 58 59 60 61 &r
YEAR

T T T T T 1
€3 64 65 66 67 68
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Water District Election Time

The annual election for the High
Plains Underground Water Conservation
District No. 1 will be held January 9,
1968. Voters will have several issues on
which to make decisions.

At the end of this year three of the
five men who serve as members of the
Board of Directors will conclude their
present terms of office. These three arc
Russell Bean, who represents Lubbock
and Lynn Counties, Chester Mitchell of
Lockney, who represents Floyd and Hale
Counties, and Weldon Newsom of Mor-
ton, who represents Hockley, Cochran
and Lamb Counties.

The ballot will also include the nomi-
nees to fill places for each five-man
County Committee in the District. Each
county in the District has a “County
Committee” that approves well drilling
permits and makes recommendations on
various matters to the District Board.

The other issue on the ballot will be
the annexation of Crosby County into
the High Plains Underground Water
Conservation District No. 1.

Residents of the county are applying
for membership and the residents of the
District will vote to accept or reject
this county.

Residents living within the County of
Crosby will vote to either join the Dis-
trict or remain separated from it. To
vote on this proposal, one must be a
qualified voter and must live in the area
effected. A person who owns property
in the area under consideration, but does
not reside in the area is not eligible to
vote on this proposal.

All qualified voters living within the
District are eligible to vote for the Dis-
trict Directors, County Committeemen,
and to accept or reject the county that
desires to become a part of the District.

A qualified voter is one who has a
valid Voter Registration Certificate for
1967, and owns property within the Dis-
trict. This property can be a house and
lot, farm, business property or land of
any type. You do not have to be a farm-
er or own an irrigation well. School
teachers, bankers, mechanics, grocers, or
anyone who owns property that is taxed
by the Water District is eligible to vote.

Nominations of qualified persons for
District Directors and County Commit-
teemen are made by the respective Coun-
ty Committees or they are made by a pe-
tition signed by twenty-five qualified
voters in the area involved.

Voters must cast their ballots in their
home counties; however, they may vote
at any one of the voting places in that
county.

Nominees for Directors and Commit-
teemens’ places are as follows:
NOMINEES FOR DISTRICT DIRECTOR

(One to be elected for each precinct)
PRECINCT ONE (1) Lubbock and Lynn
Counties

Russell Bean, 2806 21st Street, Lub-

bock, Texas
PRECINCT TWO (2) Cochran, Hockley
and Lamb Counties

Weldon Newsom, Rt. 2, Morton, Texas
PRECINCT FIVE (5) Floyd and Hale
Counties

Chester Mitchell, Lockney, Texas
NOMINEES FOR COUNTY

COMMITTEEMEN

Two (2) to be elected for each County.

ARMSTRONG COUNTY
PRECINCT 3
Residents of Commissioner’s Precinct
No. 3 vote for Two (2)
Bill Heisler, Box 118, Wayside, Texas
C. D. Rogers, Wayside, Texas
Guy Watson, Wayside, Texas
Cordy Mahler, Wayside, Texas

£

John Patterson, Wayside, Texas
Jack McGehee, Wayside, Texas
BAILEY COUNTY
PRECINCT 1
Residents of Commissioner’s Precinct
No. 1 vote for one (1)
R. O. Gregory, Rt. 1, Box 194 Muleshoe,
Texas
Lloyd D. Throckmorton, Rt. 1, Box 115,
Muleshoe, Texas
PRECINCT 3
Residents of Commissioner’s Precinct
No. 3 vote for one (1)
Morgan Dennis, Star Rt., Hereford,
Texas
PRECINCT 4
Residents of Commissioner’s Precinct
No. 4 vote for one (1)
Donald Wright, Box 65, Dimmitt, Texas
COCHRAN COUNTY
DISTRICT DIRECTOR
Residents of Cochran County vote for
one (1)
Weldon Newsom, Morton, Texas
COUNTY COMMITTEEMEN
Residents of Commissioner’s Precinet
No. 2 vote for one (1)
E. J. French, Jr., Rt. 3, Levelland,
Texes
Don Keith, Rt. 1, Morton, Texas
COMMITTEEMEN-AT-LARGE
Residents of Cochran County vote for
one (1)
W. D. (Bill) Ford, Jr., Star Rt. 2,
Morton, Texas
Ronald Coleman, Rt. 1, Morton ,Texas
DEAF SMITH COUNTY
PRECINCT 3
Residents of Commissioner’s Precinct
No. 3 vote for one (1)
Billy Wayne Sisson, Rt. 5, Hereford
Texas
George Ritter, Rt. 5, Hereford, Texas
PRECINCT 4
Residents of Commissioner’s Precinct
No. 4 vote for one (1)
Harold Martin, Box 13, Wildorado,
Texas
Harvey Fuqua, Rt. 1, Hereford, Texas
FLOYD COUNTY
DISTRICT DIRECTOR
Residents of Floyd County vote for
one (1)
Chester Mitchell, Lockney, Texas
COUNTY COMMITTEEMEN
PRECINCT 1
Residents of Commissioner’s Precinct
No. 1 vote for one (1)
M. J. McNeill, 833 W. Tenn., Floydada,
Texas
PRECINCT 3
Residents of Commissioner’s Precinet
No. 3 vote for one (1)
M. M. Julian, Box 65, South Plains,
Texas
HALE COUNTY
DISTRICT DIRECTOR
PRECINCT 2
Residents of Commissioner’s Precinct
No. 2 vote for one (1)
Chester Mitchell, Lockney, Texas
COUNTY COMMITTEEMEN
PRECINCT 2
Residents of Commissioner’s Precinct
No. 2 vote for two (2)
Henry Scarborough, Petersburg, Texas
Harold Rhodes, Box 100, Petersburg,
Texas
John C. Alford, Box 28, Petersburg,
Texas
Kenneth Roberson, Petersburg, Texas
HOCKLEY COUNTY
DISTRICT DIRECTOR
Residents of Hockley County vote for
one (1)
Weldon Newsom, Morton, Texas
COUNTY COMMITTEEMEN
PRECINCT 1
Residents of Commissioner’s Precinet

No. 1 vote for one (1)
Harold Ray Phillips, Rt. 5, Levelland,
Texas
T. H. Kimbrough, Rt. 5, Levelland,
Texas
PRECINCT 2
Residents of Commissioner’s Precinct
No. 2 vote for one (1)
Erlan Gresham, Rt. 1, Levelland, Texas
Ewel Exum, Rt. 1, Ropesville, Texas
LAMB COUNTY
DISTRICT DIRECTOR
Residents of Lamb County vote for
one (1)
Weldon Newsom, Morton, Texas
COUNTY COMMITTEEMEN
PRECINCT 2
Residents of Commissioner’s Precinct
No. 2 vote for one (1)
Gene Templeton, Star Rt. 1, Earth,
Texas
Kenneth Henson, Springlake, Texas
Residents of Lamb County vote for
one (1)
E. D. Bingham, 501 E. 9th, Littlefield,
Texas
Billy Chester, 410 Smith, Sudan, Texas
Artis Barton, Hwy 70, Earth, Texas
Bob Mills, West 8th, Olton Texas
LUBBOCK COUNTY
DISTRICT DIRECTOR
Residents of Lubbock County vote for
one (1)
Russell Bean, 2806 21st St., Lubbock,
Texas
COUNTY COMMITTEEMEN
Residents of Commissioner’s Precinct
No. 1 vote for one (1)
Glen Blackmon, Rt. 1, Shallowater,
Texas
Benny James, Rt. 1, Anton, Texas
PRECINCT 4
Residents of Commissioner’s Precinct
No. 4 vote for one (1)
Andrew (Buddy) Turnbow, Rt. 5, Lub-
bock, Texas
W. O. Roberts, Rt. 4, Lubbock, Texas
LYNN COUNTY
DISTRICT DIRECTOR
PRECINCTS 1 and 4
Residents of Commissioner’s Precincts
No. 1 and 4 vote for one (1)
Russell Bean, 2806 21st St., Lubbock,
Texas
COUNTY COMMITTEEMEN
PRECINCT 1
Residents of Commissioner’s Precinct
No. 1 vote for one (1)
Reuben Sander, Rt. 1, Slaton, Texas
Orville Maeker, Rt. Slaton, Texas
PRECINCT 4
Residents of Commissioner’s Precinct
No. 4 vote for one (1)
O. R. Phifer, Jr., New Home, Texas
LeRoy Nettles ,New Home, Texas
PARMER COUNTY
COUNTY COMMITTEEMEN
PRECINCT 1
Residents of Commissioner’s Precinct
No. 1 vote for one (1)
Edmund Schlab, Rt| 3, Friona, Texas
George Frye, Rt. 3, Friona, Texas
Guy Latta, Friona, Texas
PRECINCT 2
Residents of Commissioner’s Precinct
No. 2 vote for one (1)
Edwin Lide, Rt. D, Bovina, Texas
A. E. Steelman, Rt. D, Bovina, Texas
POTTER COUNTY
PRECINCT 4
Residents of Commissioner’s Precinct
No. 4 vote for two (2)
Jim Line, Bushland, Texas
Temple Rodgers, Rt. 1, Amarillo, Texas
RANDALL COUNTY
COUNTY COMMITTEEMEN
PRECINCT 3
Residents of Commissioner’s Precinct
No. 3 vote for one (1)
R. B. Gist Jr., Rt. 2, Box 43, Canyon,
Texas
Melvin Schaeffer, Rt. 1, Happy, Texas
PRECINCT 4
Residents of Commissioner’s Precinct

No. 4 vote for one (1)
Carl Hartman, Rt. -1, Canyon, Texas
Frank Begert, Rt. 1, Canyon, Texas

FOR The confirmation of the annexation
of certain eligible lands in Crosby Coun-
ty to the High Plains Underground Wa-
ter Conservation District No. 1.

AGAINST The confirmation of the an-
nexation of certain eligible lands in Cros-
by County to the High Plains Under-
ground Water Conservation District No.
1.

POLLING PLACES:
ARMSTRONG COUNTY
1) School House, Wayside
BAILEY COUNTY
1) Enochs Gin, Enochs
2) State Bank, Muleshoe
CASTRO COUNTY
1) Brockman Hardware Co., Nazareth
2)County Court House, Dimmitt
3) Easter Community Center, Easter
4) City Hall, Hart
COCHRAN COUNTY
1) County Activities Bldg., Morton
2) Star Route Co-op Gin, 5 miles West
of Morton
3) Alamo Gin, 2 miles East of Morton
DEAF SMITH COUNTY
1) County Court House, Hereford
FLOYD COUNTY
1) County Court House, Floydada
2) City Hall, Lockney
HOCKLEY COUNTY
1) City Hall, Anton
2) Farm Center Gin, Ropesville
3) County Court House, Levelland
4) Whitharral Lions Club Bldg.,
Whitharral
5) City Hall, Sundown
LAMB COUNTY
1) City Hall, Olton
2) City Hall, Sudan
3) Community Bldg., Earth
4) County Court House, Littlefield
5) Farmers Coop Gin, Spade
HALE COUNTY
1) Community Center, Petersburg
LUBBOCK COUNTY
1) Community Club House, Shallowater
2) City Hall, Wolfforth
3) Old County Court House, Lubbock
4) City Hall, Idalou
5) Community Club House, Slaton
LYNN COUNTY
1) Community Center, New Home
2) Wilson State Bank, Wilson
PARMER COUNTY
1) City Hall, Friona
2) Wilson & Brock Insurance Agency,
Bovina
POTTER COUNTY
1) School House, Bushland
RANDALL COUNTY
1) Consumer’s Fuel Assoc. Elevator,
Ralph Switch
2) V. F. W, Hall, 1 mile North Canyon
3) Columbus Club Hall, Umbarger
CROSBY COUNTY =
1) Pioneer Memorial Bldg., Crosbyton
2) V. F. W, Hall, Ralls
3) Community Center, Lorenzo

ABSENTEE BALLOTING

Absentee balloting for the annual elec-
tion of the High Plains Underground Wa-
ter Conservation District No. 1 will be
held December 20, 1967 through January
5, 1968. Absentee balloting will be con-
ducted by the secretaries of the County
Water District Offices except in Potter
County ,where residents may cast their
ballots at the County Clerk’s Office.

Eligible voters of the Water District
are urged to vote absentee if they are
going to be absent from the County on
January 9th .

Proposals on the ballot will be three
(3) District Directors positions, twenty-
eight (28) County Committeemen, and
the acceptance or rejection of Crosby
County.

Be sure to vote, either absentee or on
January 9, 1968.
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Well Development—
(Continued from Page 2)

ditions dictated by those physical pa-
rameters listed as the second most
probable limitation — are well-spac-
ing regulations.

The District’s rules do not impose
spacing, or other requirements, on
wells equipped to produce less than
100,000 gpd (69.5 gpm). However,
most well owners have come to recog-
nize the economic advantages of suf-
ficient spacing between even small
capacity wells; therefore, they con-
tinue to observe the District’s mini-
mum-spacing regulations. Assuming
that this trend to spacing wells 200
yards on centers will continue; and
assuming an optimum configuration
for the 8,056 square miles within the
District; and assuming a square, well-
spacing pattern; and further assum-
ing that all other limiting factors are
satisfied; then approximately 625,000
wells could (theoretically) be com-
pleted within the District.

At the historical annual rate of new
well development within the District
-—approximately 1900 wells per year
—it would require about 330 years to
reach the ultimate well density per-
missible under the District’s present
well-spacing rules. Although very lit-
tle justification can be accredited
the assumptions used to arrive at this
time estimate, it is apparent that the
presently existing well-spacing regu-
lations are inconsequential in respect
to determining the areas ultimate well
density.

Lubbock County has an average
well density of approximately nine
wells per square mile. Within the Dis-
trict, only Lynn County has a greater
well density—with approximately 10
wells per square mile.

A review of the well development
table shows that only in 1958 and 1959
were there more wells developed in
another District county (Hockley),
than were developed in Lubbock
County. This is to say, that even with
Lubbock County’s relatively heavy
well density, it continues to lead all

other areas in new well development.
This is a strong indication that the
change in slope of the cumulative
curve, in 1966, is not an indication of
well saturation.

However, the well development rec-
ords for Lynn County (that portion
within the District) suggests a trend
to well saturation. This condition is
probably perpetrated by economic
conditions, that are, in turn, dictated
by geohydrologic parameters. An in-
depth economic analysis, now being
completed by Messers. Hughes and
Harman, of Texas A & M University,
supports this evaluation.

It is probable that the long-term,
upward trend to well development
will continue, with periodic reversals
(such as in 1966 ), but with a lessen-
ing of the climatic influence thereon.

T he present well-spacing regula-
tions do not appear to inhibit the rate
of well development, and there does
not appear to be any need for other-
wise restricting, at this time, the drill-

ing of additional wells.

*This statement applies to the original 13-county
District area: this does not include Precinct 2.
Hale County; or other lands in Bailey, Cochran
and Hockley Counties, that was added to the
District in 1966.

**A discussion of this area’s precipitation histo-
ry is presented in the February 1967 issue of
the Cross Section.

NOTICE TO LANDOWNERS—

The 1967 Water Level Decline Maps
will be available about February 15,
1968. Landowners will find it advan-
tageous to file an estimate of tax by
January 15, 1968; in order to delay
the filing of the final (1967 ) income
tax return until after these maps be-
come available. In this regard, you
may wish to consult with your tax ad-
visor prior to January 15.

WATER, Inc. Needs
Your Support—
JOIN TODAY!

New Wells Completed In The District, May 1953 to January 1, 1967

) Cnty
1963 1964 1965 1966 Tt

County 1953 1954 1955 1956 1957 1958 1959 1960 1961 1962

Armstrong 1 10 12 1 4 4 6 3 9 0 4 20 21 7 102
Bailey 43 151 254 198 234 59 91 68 48 65 107 112 112 59 1601
Castro 142 284 371 138 196 86 106 72 100 117 134 232 238 126 2322
Cochran 36 109 198 89 86 33 64 38 33 33 78 76 56 34 981
Deaf Smith 61 236 285 185 165 106 128 97 72 109 206 303 260 192 2405
Floyd 152 241 358 174 185 70 144 94 54 113 131 275 228 124 2343
Hockley 194 325 547 310 358 139 2635 182 131 252 246 218 249 114 3528
Lamb 178 320 456 194 241 81 176 123 102 115 215 200 228 95 2724
Lubbock 344 518 606 452 473 121 252 249 178 266 314 289 429 200 4691
Lynn 97 194 268 212 148 29 101 87 82 104 46 88 115 59 1638
Parmer 190 484 494 161 171 109 143 88 83 142 183 239 213 164 2864
Potter 4 1 4 0 2 2 2 0 2 1 7 2 2 7 38
Randall 52 80 147 56 56 30 42 32 15 51 75 101 92 74 903
TOTAL 1494 2933 3998 2170 2319 879 1518 1133 909 1388 1746 2153 2243 1255 26138

Irrigation Study
Released

The Texas Agricultural Extension
Service has recently released the 1967
High Plains Irrigation Survey.

The survey covers the 42 - county
area of the High Plains of Texas.

Included in the survey are items
such as: total number of acres irri-
gated in each county, water lift, types
of fuels used, sprinkler and surface
irrigation, playa lakes used, crops
grown, recharge wells, and return
systems.

The report is very interesting and
is well worth reading.

Copies may be obtained through
y?fqr local county agricultural agents
office.

REMINDER—
West Texas Water Conference—
Student Union Building—Texas
Tech—February 2, 1968.

Water Levels—
(Continued from Page 2)

These tags will also identify the
wells measured, which will provide
for the checking of the apparently
anoimalous, water-level measurements
that sometimes “crop up”, as a result
of the use of these data in the prepa-
ration of the tax-allowance, guideline
maps. These tags will also facilitate
the District’s observation-well, up-
grading program.

Wull owners, and/or operators, are
requested to remove these tags from
any equipment that is removed from
an nbservation well; particularly so if
such equipment is to be installed in
another well.

Complete water-level records for
each observavtion well can be obtain-
ed from the District, or the Texas Wa-
ter Development Board.

Th= 1968 water-level measurements
will be published in the March issue
of the Cross Section.

Water Is Your Future—Conserve It/

the few you lack.

really is.

privileges.

democratic society.

7. Forget other people.

10 EASY WAYS TO BE MISERABLE

1. Forget the many good things you have and over-emphasize

2. Convince yourself that money is more important than it

3. Think of yourself as indispensible
4. Think that you always have too rn.ch to do.

5. Be convinced that you are exceptional and entitled to special

6. Forget that a sense of responsibility is essential to a

8. Cultivate a pessimistic outlook.
9. Always feel sorry for yourself.

10. Associate only with unhappy people.
—Copied from “GO”, Transport Times of the West
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