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District Residents Elect Directors and Committeemen 

RUSSELL BEAN 

The annual election of the High 
Plains Underground Water Conserva­
tion District No. 1 was held January 
11. This year's election was different 
from many of the past, in that the 
annexation of new lands to the dis­
trict was involved . 

Three of the present five district 
directors were returned to their board 
posts. 

Russell Bean was re-elected to the 
board representing Precinct 1, which 
is composed of Lubbock and Lynn 
Counties. Bean is presently serving 
as Board Chairman. 

Precinct 2, Cochran, Hockley and 
Lamb Counties re-elected Weldon 
Newsom of Morton to represent the 
three above mentioned counties. New­
som is presently serving as secretary 
of the board. 

Chester Mitchell of Lockney, was 
re-elected to the Precinct 5 position. 
This precinct is composed of Floyd 
County. 

All three 0£ the Directors will serve 

WELDON NEWSOM 

a two year term, with the remaining 
two directors positions due for elec­
tion in 1967. 

Thirteen county committeemen 
were elected to serve for two years. 
these individuals will serve their 
county on the local board, approving 
drilling permits and recommending 
policies to the district board. These 
county groups are the "backbone" 
of the High Plains Water Conservation 
Distric:t and their service is invaluable 
to the progress of the district. 

Individuals elected to the county 
committees are: John Patterson of 
Armstrong County, J . W. Witherspoon 
of Bailey County, Calvin Petty of 
Castro County, Willard Henry repre­
senting Cochran County, W. H. Gentry 
representing Deaf Smith County, Ed­
ward C. Moseley of Lubbock County, 
Don Smith of Lynn County, Webb 
Gober of Parmer County, W. J. Hill, 
Jr. representing Potter County and 
Ralph Ruthart of Randall County. 

This years' ballot also included the 

proposal to annex some new lands in 
Cochran County. These new lands are 
located South of Whiteface and North 
and West of Morton. These lands be­
came eligible to enter the Water Dis­
trict after intensive studies of the 
Texas Water Development Board re­
vealed that the Ogallala formation hy 
beneath them and sufficient quantities 
of water could be produced from the 
formation. A vote of the residents 
of the areas indicated their desire 
to become a part of the District. 

Advantages that the residents of 
the newly added areas will benefit 
from are: Assistance in the conserva­
tion, preservation, protection, recharg­
ing and prevention of waste of ground 
water; well spacing protection; log 
information o!f irrigation well de­
velopment; tax depletion information 
for irrigation water depletion, and 
local representation in local state and 
federal legislation that would affect 
the Water District. 

Residents of the existing District 

CHESTER MITCHELL 

w~re happy to receive the new areas 
into the High Plains Water District. 

IRRIGATION WATER 
QUALITY 

The rapid expansion of irrigation 
in the Southern High Plains and other 
parts of Texas has resulted in many 
inquiries as to the limitations water 
quality may place on continued irri­
gatio!n. Since discussions of water 
quality generally appear in technical 
publications, information on the sub­
ject is not readily available to the 
average farmer. The following discus­
sion has been prepared at the sug­
gestion of the Editor so that readers 
of the Cross Section may be better 
informed on how quality of water 
may affect irrigation farming. 

Continued successful operation of 
irrigated farms involves not only sup­

( Continued on Page 4) 
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<COCHRAN, HOCI<LEY and LAMB COUNTIES) 
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Prec inct 3 
<BAILEY. CASTRO and PARMER COUNTIES> 
Ross Goodwin ·-----·-··········· .. Muleshoe Texas 

Prec inct 4 
(ARMSTRONG, DEAF SMITH, POTTER and 

RANDALL COUNTIES> 
Andrew Kershen ----------- --· Rt. 4 Hereford Texas 

Precinct 5 
<FLOYD COUNTY) 
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Kenneth Seales ···---·······-··---· Field Representative 
Dana Wacasey ---------- ...... ........ Bookkeeper 
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F ie ld Office, Herefo rd 
Mrs. Mattie K . Robinson ····-···----· -····---· Secretary 

F ie ld Office, Muleshoe 

Mrs . Billie Downing ----------------·------------·· Secretary 
COUNTY COMMITTEEMEN 

Armstrong County 
Cordell Mahler, 1968 --------------·--- Wayside, Texas 
Foster Parker, 1967 ·-·--------··----· Route 1, Happy 
Dewit t McGehee, 1966 ·······--·----· Wayside, Texas 
Guy Watson, 1968 ····-···-------·-··---·· Wayside, Texas 
Jack McGehee, 1967 ·-·········--·--·----- Wayside, Texas 

Ba iley 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 .. ·--·· Star Rt. , Maple 
J . W. Witherspoon, 1966 Box 261 Muleshoe 

Committee meets last Friday of each month 
at 2:30 p.rn . , 217 A venue B ., Muleshoe, Texas 

Ca stro County 
E. B. Noble 

City Hall, Dimmitt 

Ray Riley, 1967 ·------·------·----· 71 W . Lee, Dimmitt 
Frank Wise, 1967 ··-------- 716 W. Grant, Dimmitt 
Donald Wright, 1968 ---------------· Box 65, Dimmitt 
Morgan Dennis, 1968 . ---······ Star Rt. Hereford 

Committee meets on the last 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. !D68 -·----· Box 774. Morton, Texas 
Willard Henry, 1966 Rt. l. 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. T e xas. 

Deaf Smith County 
Mrs. Mattie K . Robinson 
High Plains Water District 
317 N. Sampson, Hereford 

L. E . Ballard, 1966 ------------ 120 Beach, Hereford 
Billy Wayne Sisson,, 1968 ------- 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 t h e first Monday of each 
month at 7::JO p.m., High Plains W a ter District 
office, Here ford, Texas. 

Floyd County 
Lavera Johnston 

325 E. Houston St., Floydada 
Bill Sherman, 1967 ------------------- Route F, Lockney 
J. s. Hale , Jr., 1966 _______ Rt. l, Floydada, Texas 
Tate Jones, 1967 ·-----·------·--·-·-·----· Rt. 4, Floydada 
M. M. Julian, 1968 ------------ Rt. Q, Lockney Texas 
M. J . McNeill, 1968 --·----------------- 833 W. Tennessee, 

Floydada, Texas 
Committee meets on the first Tuesday of each 

mon th at 10:00 a .m., Farm Bureau Office, Floy­
dacla . Texas. 
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Hock ley County 

Mrs. Phyllis Steele 

.... . .. - ~- ! . • _ .. 

917 Austin Street, Levelland 

Bryan Daniel, 1967 
Preston L. Darby, 1968 
Leon Lawson , 1967 
I-I. R. P h illip, 1968 
S. H. Schoenrock, 1966 

······------ Rt. 2, Levelland 
·········--- Rt. l, Ropesville 

Rt. 3, Levelland 
. Rt. 4 Levella nd, Texas 

Rt. 2, Levelland 
Committee mee ts first and third Fridays of 

each month at 1:30 p.m. 917 Austin Street, 
Le ve lla nd. Texas. 

La m b County 

Calvin Price 
620 H a ll Ave. Littlefield 

Willie Green, 1967 ... ····---·-··----·- Box 815, Olton 
Roger Haberer, 1968 Earth, Texas 
W. B. Jon es, 1966 ··-----·· Rt. 1. A n ton, Texas 
Troy Moss 1968 ... Rt. l, Littlefield, Texas 
Hay mond Harper, 1966 Sudan, Texas 

Committee meets on the first Monday of each 
month at 7:30 p.m., Rayney' s Restau rant Little­
field, T exas . 

Lubbock County 

Mrs. Doris Hagens 
1628 15th Street, Lubbock 

Weldon M. Boyd, 1967 __ _ 732 6th Pl. Idalou 
Bill Hardy, 1968 ··-··· Rt. l, Shallowater, Texas 
Bill Dorman, 1967 --· 1910 Ave. E ., Lubbock 
Edward C Moseley, 1966 Rt. 2 Sla ton, Texas 
W. 0 . Roberts, 1968 ------·· Rt. 4, Lubbock, Texas 

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

Lynn County 

Mrs. Doris Hagens 
1628 15th Street, Lubbock 

Hubert Teinert, 1967 Wilson T exas 
Ha rold G . Franklin, 1968 ·----------·---- Rt. 4, Tahoka 
Roy Lynn J<ahlich, 1966 -----··----·--· Wilson, Texas 
Oscar H. Lowrey, 1967 Rt. 4, Tahoka 
neuhen Sander, 1968 Rt. 1, Slaton, Texas 

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

Parmer County 

Aubrey Brock 

\Vilson & Brock Insurance Co., Bovina 
Wendol Christian, 1966 ....... RFD, Farwell, Texas 
Henry Ivy, 1967 ····-···-· Rt. 1. Friona 
Wa lter Kaltwasser, 1967 ____ ·-·-·-·-··· 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 ----···---···------·-· .... Wildorado 
W. J. Hill, Jr., 1966 -------------------· Bushland, Texas 
L. C. Moore , 1968 ------------------------ Bushland, Texas 
Jim Line, 1968 _ ·-------·----------·-·------ Bushland, Texas 
Eldon Plunk, 1967 -----·---------------------- Rt. 1, Amarillo 

Rand all County 

Mrs. Louise Knox 

Randall County Farm Bureau Office , Canyon 
R. B . Gist, Jr., 1968 ·--·-------- Rt. 3 Box 43 Canyon 
Paul Dudenhoeffer. 1966 _ _ Rt. 2, Canyon, Texas 
Carl H artman, Jr. 1968 - ---------------- Rt. l, Canyon 
Lewis A . Tucek, 1967 _ _________ Rt. 1, Canyon 
Ed Wieck, 1967 ·-----·-------------·-------- Rt. l, Canyon 

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

Water Depletion News 
Numerous inquiries have been pJur­

ing into the High Plains Water Dis­
trict office fro m Texas taxpayers and 
accountants across the High Plains 
as to how and when they can begin 
figuring tax deductions for 1965 in­
come tax returns for water used in 
the business of irr igation farming. 
Also, the question of refunds for t he 
taxable years 1962, 1963, and 1964 
has arisen. 

Russell Bean , Chairman of the 
Board of Directors of the Water Dis· 
trict stated that the District office 
recently received a published techni· 
cal information release from the 
United States Treasury Depar tment 
which states that the Internal Reve­
nue Service would follow the decision 
of the Uni ted States Court of Appeals 
in United States v. Shurbet. The Shur­
bet case held th<tt landowners in the 
Southern High Pl3.ins ar e entitled to 
a cost deplet ion deduction for ground 
water fro m the Ogallala formation 
used bv them in their business of 
irrigation farming. The release em­
phasized the deduction would be al­
lowed to any taxpayer who could 
prove, first, a decline of his ground 
water during the taxable year ; second, 
the th ickness of the water formation 
under his farm at the time of pur­
chase; a"d third t he actual cost basis 
in his w.;ter. 

The first two factors can be easilv 
determined by the t axpayer if hi·s 
la nd lies within the bounds of the 
Water District. Contour maps show­
ing the saturated thickness for var­
ious years , together with maps show­
ing the annual decline of the water 
table, have been prepared by the 
Water District fro m a vast amount 
of data collected in the field by county 
and district off.ices over a period of 
14 years. The second factor requires 
the taxpayer to prove the purchas~ 
price of his land and allocate p:1rt of 
that purchase price to the ground 
water. 

The Water District has caused a 
study to be made so t hat guidelines 
can be published indicating t he a­
mount of the purchase price that can 
be allocated to water under ordinary 
conditions. 

Current discussions have been helct 
with the Internal Revenue Service 
so that the contour maps and the 
cost guidelines wi ll probably be ac­
cepted when completed. 

The factors described above can be 

set out by t he fo llowing formula : 
Decline of water table in taxable year 
Thickness of water formation when 

purchased X Cost of Water 
For example i£ a farmer paid $300 

an acre for ir rie;ated land and similar 
dry land was selling for $100 per acre, 
then $200 per acre is the cost of the 
water: if there was 100 feet of water 
formation under the land at the time 
of purchase, and if the water table 
declined three ( 3 ) feet during the tax­
able year, then the cost depletion 
deduction is $6 per acre. 

( 3/100 X $200 · $6.00 ) 
The information necessary for tak­

ing the water depletion deduction on 
1965 income tax returns will not be 
completed by February 15, 1966, ( the 
date some farmers ordinarily file their 
income tax returns ) , but will be com­
pleted before April 15, rn66. Accord­
ingly, a taxpayer has two alternatives. 
First. he can f ile an estimated tax 
return on .January 15, 1966 and file 
his income tax return on April 15, 
1966 with the water depletion deduc­
tion taken thereon. Also, on or before 
April 15, 1966, he can file refund 
claims fo r 1962, 1963 and 1964. The 
second alternat ive is for the taxpayer 
to file his return as usual on Febru­
ary 15. 1966 without taking the de­
duction , and at some later date he 
can file refund claims for 1962, 1963 , 
19fi4, :md 1965. Of course, t he refund 
claim for 1962 must be filed by April 
15, 1966. 

Mr. Bean also announced that a tax 
institute under the auspices of Texas 
Technological College will be held 
on March 11, 1966. At th is tax insti­
tute final details for the calculation 
of the water depletion deduction will 
be published and discussed. Under 
present plans . representatives of Tex­
as Technological College, the Internal 
Revenue Service, and the High Plains 
Water District will participate in the 
tax institute. In addition , a representa­
tive of the Texas Water Development 
Board will present the position of 
taxpayers whose irrigated land lies 
outside of the High Plains Water 
District. 

The tax institute will be ooen to 
the public. Reservations can be ob­
tained by writing Haskell Taylor. 
Box 4129, Tech Station; Lubbock. Tex­
as, and enclosing a check in the a­
mount of $5.00 to cover the cost of 
the luncheon and a copy of the pro­
ceedings. 

DRILLING STATISTICS FOR DECEMBER 
Permits New Wells Replacement Dry 

County !ssued Drilled Wells Dr illed Holes 

Armstrong 9 7 0 0 
B:iiley 4 ') 0 0 " 
Castro 9 8 l 0 

Cochran 0 0 0 0 
Deaf Smith 13 1l 2 1 
Flc;yd 7 8 0 0 

H0cklcy 15 4 0 1 

Lamb 6 2 1 0 
Lubbock 17 8 1 1 
Lynn 8 4 0 0 
Parmer 11 15 1 0 

Potter 0 1 0 0 
Randall 7 8 0 0 

Total 106 79 6 3 
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NOW IS THE TIME TO ACT-

GuardS On Pumps 
One of the most dangerous omis­

sions that an irrigation farmer can be 
guilty of is that of leaving the drive 
shaft between his irrigation pump 
and engine exposed. 

We all remember the story that 
appeared in our nations' newspapers 
that told of a 12-year old girl whose 
pony-tail became entangled in the 
moving parts of a potato-digging ma­
chine. As a result of this tragic acci­
dent, she lost her ears, eyebrows and 
scalp. Death ultimately claimed this 
12-year old. 

This was a terrible thing, and we 
found ourselves saying that it is diffi­
cult to understand how such an acci­
dent could happen and why the mov­
ing parts on the digger were not 
covered to prevent such an occur­
rence. 

Well, the answer as to "why" may 
never be evident; however, one thing 
is certain-the potentially dangerous 
gears , etc. of that particular potato 
digger are no doubt adequately guard­
ed today. The regretable thing about 
it is that the sa feguards came too 
late. The cost of this lesson was too 
expensive. 

Parallel this incident with the pic­
ture here in our own backyard, so to 
speak. We literally have thousands 
of irrigaticn wells in the southern 
High Plains of Texas that do not 
have any form .Jf cover or guard that 
would offer protection from contact 
with high soeed drive shaft that trans­
mits power to the pump from the 
engine. 

If any model, of the many guards 
that are manufactured to cover ex­
posed drive c;hafts , was expensive, an 
irrigator would perhaps have an ex­
cuse for not having one on each well 
that he op er ates, but all are probably 
uncler $10 in price. Therefore. t he 
exp ense is not much of a factor . 

What is the reason then for these 
many drive shafts remaining exposed? 

Probably the principal reason can 
be traced back to our old friend "com­
placency. " He can be a bitter foe. 
i\'lost of us simply cannot feature tra­
gic things happening to us. Oh, sure, 
these things occur every day, but al­
ways to someone else. 

That's probably what a lady who 

lives in Lubbock today thought, until 
her hair became accidentally entang­
led in an irrigation drive shaft back 
in 1948. This particular woman was 
observing a pumping well on her 
husband 's farm near Anton in Hock­
ley County at the time of the accident. 
She leaned in to get a better view of 
the water being pumped from the 
well. The next thing she remembered 
was regaining consciousness in a Lub­
bock hospital. The agonizing pain that 
she felt was caused by the fact that 
one of laer eyebrows and her entire 
scalp had been ripped from her head 
by the irrigation well's treacherous 
drive shaft. For weeks she lay at the 
brink of death. When finally the or­
deal of facing death itself had passed, 
the months of expensive and painful 
surgery began. 

This is not a fictitious story. It 
actually happened, and it happened 
here at home. 

Don't shrug your shoulders and say 
to yourself that this is a one chance 
in a million occurrence. You have 
children who are looking to you for 
the proper decision in this matter. 
Consider them-their very lives may 
depend on your decision. Consider 
also the adult friends who come by 
your well to watch and visit. Their 
safety too may well depend upon 
your decision. 

Today place a protecting guard on 
every irrigation well drive shaft that 
is exposed on your farm. It might 
well be one of the wisest things that 
you will ever have an opportunity 
to do . 

Think about it - -- then act!! 

Water Committee M et 

January 13 In El Paso 
The Water Resources Committee of 

West Texas Chamber of Commerce 
met January 13 in El Paso. 

The committee was addressed by 
K. D. McFarland of the Ralph M. Par­
sons Company, and Joe Moore, Execu­
tive Director of the Texas Water De­
velopment Board. 

McFarland's address dealt with the 
North American Water and Power 

Water Institute 

Conference Scheduled 
The West Texas Water Institute 

will conduct its fourth anmial West 
Texas Water Conference Feb. 4 in the 
Student Union Buildi.ng on the Texas 
Tech campus, according to Dr. Gerald 
Themas, chairman of the institute 
and Dean of Tech 's School o•' Agri­
culture. 

Registration will begin at 8 a.m. , 
::i.nd the conference will conveN, at 
9 a.m. 

The confer ence will be hig!'llightr~ct 
by release of a summary by the insti­
tute's research committee of all re­
~earch pr')jectf. "J l.! rtaining to West 
Texas water resources. 

Dr. Thomas said the Texas Water 
Development Board also will distri­
bute several publications relating to 
the state wide water plan. Thev wiil 
conta.in a survey of sewage effluent 
use , an economic study of under­
ground water and the multi-purpose 
modification of play::i lakes for con­
servation, irrigation and public health. 

Coi;ference topics include the Texas 
Statewide Water plan , Importance of 
irrigation to the West Texas Economv 
Weather Forecasting in West Texas '. 
Groundwater in Texas and Water Use 
Efficiency. 

"This conference i,hould be of great 
interest to farmers, bcisinessmen and 
other.: of West Texas." Thomas said. 

Alliance conception of imparting wa­
ter to the western states of the United 
States. He explained the concept and 
revealed that the plan called for the 
annual delivery of twelve million acre 
feet of water to Texas. The estimated 
cost of this water, depending on its 
use , would be from four to fifteen 
dollars at ditch side. McFarland fur­
ther stated that it was very difficult 
to give an exact cost figure for the 
water since their studies of water 
costs were not complete. 

Moore commented on the progress 
of the State Wide Water Plan. He 
stated that the Texas Water Rights 
Commissioo was going to start im­
mediately determining water rights 
and try to do away with some of t he 
back log of old permits that are now 
in effect, but are not in use. 

He brought the group up-to-d ;:i te 
on the status of the pian and said it 
would be presented to the governor 
in the early part of this year. 
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JUST 
WONDERING 

Expressing some wonder as to "why 
someone has not written more about 
things than the water problem" on 
the Plains, Claude B. Hurlbut, area 
f~rm and_ ranch _loan agent and long 
time Plams resident, suggests that 
"before someone sells this country 
short, we ought to stop and think and 
realize the whole situation." 

He referred to the Ogallala water 
formation underlying the lower part 
of the Texas Plains, where the static 
level has been dropping some each 
year in most of the area. 

But, he observes, first "all irriga­
tion areas have a water problem of 
one kind or another and in most 
areas-but not in ours-if they are 
out of water their land is worth a 
little less than nothing," then added: 

Good Dryland Production 
"This country was, and is, one of 

the most productive areas in the state 
in dryland farming. Our average pro­
duction of cotton per acre on dryland 
over a ten year period is greater than 
the best blackland in Texas. That is 
with no irrigation, we should not for­
get. We do have water and with care­
ful using should have it a long time. 

''The reason is our rich natural soil 
but besides that we have a clay sub~ 
soil beneath our top soil of rich land 
tlrnt takes and hol0.s our rainfall until 
it is needed by our growing crops. I 
have seen several crc,ps of cotton, etc. 
grow here aft·~r a wet winter with 
very little rainfa ll dur ing th e growing 
season. 

··second, did )% 1 know tha i a lot 0f 
irrigation areas in N"ew Mexico, Ari­
Z0!1a and California have to have feet 
of irrigation water to our i!1ches and 
m.,:tead of having rich soil to com-
1r ·,mce wiih , they just have a place 
to make ,;oil with fcrtiliz~! , etc. Onr 
mil canno: be beat anywhere. 

Heavy Cotton Producer 
"Third, we are now producing a­

round 40 percent of the Texas cotton 
in 20 or so counties surrounding Lub­
bock and nearly 20 percent of the 
cotton of the nation, even under re­
stricted acreage, and we are still us­
ing more water than is good for our 
crops. I know of farmers who, I am 
sure, are using twice the water the 
crops need . As we improve our know­
ledge of irrigation, that would not be 
done. 

"I have some interests in Colorado 
in irrigated land, and the government 
recently by experiments found that 
more hay with three times the amount 
of protein can be grown wi.th a third 
of t he water which they had been 
m;ing. 

" Fourth skip .row farming brings 
up dryland production of the planted 
portion to very near irrigation pro­
d nctio'.' and also a1lows for building 
the soil. 
L earned How 'i.'o Keep Lan cl Good 

"Fortunately we did not damage 
our rich soil out here by bad methods 
befor e we learned how to keep it 
good, like almost the east half of the 
nation did, and I doubt we (! VCr will 
be that foolish. G , ba-::k in the eastern 
states ,md see how much of tr.eir one-
ti me rich land h:1~ had to be put back I 
in grass. 

"I doubt very ; ;,frJ,.tsly if anyth ing 
is likei:,' to happen tha1 will r eh;rd the 
growth and development of this great 
count ry. I never saw as little grJOd land 
for sale in this area. r hey evidently 
like it. 
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Irrigation Water -
( Continued from Page 1 ) 

plying of irrigation water to the land 
but also control of the salinity and 
alkalinity of the soil. The quality of 
irrigation water, irrigation practices, 
and drainage conditions are involved 
in salinity and alkali control. Soil that 
was originally nonsaline and nonalkali 
may become unproductive if exces­
sive soluble salts or exchangeable 
sodium are allowed to accumulate 
because of improper irrigation and 
soil management practices or inade­
quate drainage. 

In areas of sufficient rainfall and 
ideal soil conditions, the soluble salts 
originally present in the soil or add­
ed to the soil with water are carried 
downv:ard by the water and ultimately 
reach the water table. The process 
of removal of soluble material by the 
passage of water through the soil is 
called leaching. If the amount of wa­
ter applied to the soil is not in excess 
of the amount needed by plants; there 
will be no downward percolation of 
water below the root zone and an 
accumulation of mineral matter will 
form in that zone. Likewise, imper­
meable soil zones near the surface 
can retard the downward movement 
of water, resulting in waterlogging 
of the soil and deposition of salts. 
Unless drainage is adequate, attempts 
at leaching may not be successful, 
because leaching requires the free 
passage of water through and away 
from the root zone. 

Irrigation waters, whether diverted 
from surface streams or pumped from 
wells. carrv certain chemical sub­
stances in · solution, dissolved from 
the rocks or soils over which the wa­
ters have passed. The concentration 
and nature of these dissolved consti­
tuents determine the quality of the 
water for irrigation use. 

Accurate chemical analyses of irri­
gation waters identify the more im­
portant substances that are present 
and show their concentration. From 
such analyses, it is possible to classify 
waters in terms of their suitabilitv 
for irrigation and to anticipate with 
some assurance the effect of the wa­
ter on crops and on soils. 

The characteristics of an irrigation 
water that seem to be most iimport­
ant in determining its quality are: 
( 1 ) total concentration of soluble 
salts; ( 2 ) relative pro-portion of so­
dium to other principal cations ( mag­
nesium, calcium ,and potassium ); ( 3 ) 
concentration of boron or other ele­
ments that may be toxic ;and ( 4) 
under some conditions ,the bicarbo­
nate concentration as related to the 
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concentration of calcium plus mag­
nesium. These have been termed the 
salinity hazard, the sodium ( alkali) 
hazard, the boron hazard, and the 
bicarbonate hazard. 

For purposes of diagnosis and clas­
sification, the total concentration of 
soluble salts ( salinity hazard ) in irri­
gation water can be adequately ex­
pressed in terms of specific conduc­
tance. Specific conductance is the 
measure of the ability of the ionized 
inorganic salts in solution to conduct 
an electrical current, and usually ex­
pressed in terms of micromhos per 
centimeter at 25 degrees C. Where 
a conductance determination is not 
a part of the analysis , a rough ap­
proximation of the specific conduc­
tance values can be obtained by multi­
plying the sum of the equivalent per 
million of the principal cations ( cal­
cium, sodium, magnesium, and potas­
sium ) by JOO, or by dividing the dis­
solved solids in parts per million by 
o. factor of 0.6 to 0.7. In general, water 
having a conductance below 750 mi­
cromhos per centimeter is satisfactory 
for irrigation insofar as salt content 
is concerned, although salt-sensitive 
crops such as strawberries, green 
beans ,and red clover may be advers­
ely affected by irrigation water hav­
ing a conductance in the range of 250 
to 750 micromhos per centimeter. 
Water in the range of 750 to 2.250 
micromhos per centimeter is widely 
used ,and satisfactory crop growth is 
obtained under good management and 
favorable drainage conditions, but 
saline conditions will develop if leach­
ing and drainage are inadequate. Use 
of water for irrigation having a con­
ductance of more than 2,250 microm­
hos per centimeter is not common, 
although such water has been used 
for many years in the Pecos Valley 
in Texas with considerable success. 

In the past, the relative proportion 
of sodium to other cations ( sodium 
hazard) in irrigation water usually has 
been expressed simply as the percen­
tage of sodium among the principal 
cations ( expressed in equivalents), or 
simply the percent sodium. Irrigation 
waters were divided into three classes, 
based on the percent sodium. Water 
with a percent sodium less than 60 
was considered excellent to good; wa­
ter with a percent sodium between 60 
and 75 was considered good to injur­
ious; while water with a percent so­
dium greater than 75 was considered 
injurious to unsatisfactory. Accord­
ing to the U. S. Department of Agri­
culture, the sodium-adsorption ratio, 
used to express the relative activity 
of sodium ions in exchange reactions 
with soil, is a better measure of the 
suitability of water for irrigation with 

respect to the sodium hazard. The 
sodium-adsorption ratio is easily com­
puted from the data determined in 
the usual water analysis, and is now 
frequently included with the analyti­
cal data. 

When the sodium-adsorption ratio 
and the specific conductance of a wa­
ter are known, the · classification of 
the water for irrigation can be deter­
mined by graphically plotting these 
values on the diagram shown in Fig­
ure 1. Low-sodium water ( S 1 ) can 
be used for irrigation c;n almost all 
soils with little danger of the develop­
ment of harmful levels of exchange­
able sodium. Medium-sodium water 
( S 2) will present an appreciable 
sodium hazard in certain fine-textur­
ed or organic soils having good per­
meability. High sodium water ( S 3 ) 
may produce harmful levels of ex­
changeable sodium in most soils and 
will require special soil management 
such as good drainage and leaching 
and additional organic matter. Very 
high sodium water ( S 4 ) is generally 
unsatisfactory for irrigation unless 
special action is taken ,such as ad­
dit10n of gypsum to the soil. 

Low salinity water ( C 1 ) can be 
used for irrigation of most crops on 
most soils with little liklehood that 
soil salinity will develop. Medium­
salinity water ( C 2 ) can be used if a 
moderate salt tolerance, such as po­
tatoes, corn, wheat, oats, and alfalfa , 
can be irrigated with C2 water with­
out special practices. High-salinity 
water ( C 3 ) cannot be used on soils 
of restricted drainage. Very high-sa­
linity water ( C 4) is not suitable for 
irrigation under ordinary conditions. 
It can be used only on very salt-toler­
ant crops and then only if special 
practices are followed, including a 
high degree of leaching. 

Boron is essential to the normal 
growth of all plants, but the quantity 
required is very small. A deficiency 
of boron produces striking symptoms 
in many plant species. Boron is very 
toxic to certain plant species and the 
concentration that will injure these 
sensitive plants is often approximately 
that required for normal growth of 
very tolerant plants. For instance, 
lemons show definite and, at times, 
economically important injury when 
irrigated with water containing 1 ppm 
of boron, while alfalfa will make maxi­
mum growth with l to 2 ppm of boron. 

In water having high concentrations 
of bicarbonate, there is a tendency 
for calcium and magnesium to preci­
pitate as the water in the soil be­
comes more concentrated. This reac­
tion ordinarily does not go to comple­
tion, but insofar as it does proceed, 
there is a reduction in the concentra-
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tion of calcium and magnesium and 
therfore a relative increase in sodi­
um, resulting in an increase in the 
alkalinity of the soil water. The cal­
cium and magnei;ium are precipitated 
as the carbonates, and any c?.rbonate 
or bicarbonate left in solution is term­
ed "residual sodium carbonate." 

On the basis of limited data and 
using the "rc&idual sodium carbonate" 
concept described above, it is c:m­
cluded by the Department of Agri­
culture that water having more than 
2.5 equivalents per million ( epm J re­
sidual sodium carbonate is not suit­
able for irrigation purposes because 
of the posible effect on soil structure 
such as puddling and solution of or­
ganic materials. Water containing 1.25 
to 2.50 epm of residual sodium car­
bonate is marginal ,and water con­
taining less than 1.25 epm is safe. 
Where not given with the analysis , 
the residual sodium carbonate can be 
computed from the usual complete 
waler analysis. 

Ir, appraising the quality of an irri­
gation water, first consideration must 
be given to salinity and sodi.um haz­
ards by reference to Figure l. Then 
consideration should. be given to in­
dependent characteristic,; such as bo­
ron and bicarbonat·e. either of which 
may change th~ quality rating. The 
use of water of any quality must first 
take into account rnch factors as 
drainage and m,.maf;ement practices. 

The foregoinin V, discussion of the 
affects of water quality were develop­
ed from experience in arid areas 
when• rainfall is low and most of the 
waler used by crGps is applied by irri­
gatnn. In portions of .East Texas, 
s-:.ipplC:mental irr i.;;citiou is being rec­
crnrn E-nded to insure crop production 
durinf!: low rainfall years. 

Supplemental irrigation is probably 
less :,_ffected by w.:i tw quality, but in­
formation and exnerienc,~ are not suf­
ficier.t to classify ':n !/ ,2.Uon waters for 
high rainfall areas However, it is 
J.:.nown that serious leaf burn has oc­
curred in areas where saline irrigation 
waters have been applied by sprink­
krs. Boron poisoning of sensitive 
plants may also occur. Hence, even 
in East Texas farmers should make 
certain that water quality is satisfac­
t n ry when developing new irrigation 
supplies. 

WHEN YOU MOVE-
Please notify the High Plains Under­

ground W a t e r 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." 

l0t6l sexaJ. '>poqqn1 
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Ground Water Depletion 
The annual water level measure­

ments of more than 800 observation 
wells in the High Plains Water Dis­
trict were recently completed. These 
measurements are made each year 
during January. The Water District, 
in cooperation with the Texas Water 
Commission, is attempting to provide 
the people of the High Plains area 
with the best water level information 
available anywhere. Numerous obser­
vation wells were established several 
years ago in what were then areas of 
heavy pumpage. During recent years , 
the areas of heavy pumpage have 
grown until today there is one vast 
area. Consequently, the observation 
well network has continued to expand 
to keep pace with the well develop­
ment. Today there are more than 
1700 observation wells in a 39-coun­
ty High Plains area. Over 800 of these 
observation wells are in the 13-county 
area of the High Plains Water Dis­
trict. 

The records of water levels in wells 
and their interpretation have long 
formed an important part of ground 
water work. Time is required to ob­
tain reliable results in ground-water 
investigations. Ground water work 
does not deal with definite events 
that occurred in the past and can be 
studied at any time. Ground water 
work deals with events that are al­
ways changing. Therefore, past re­
cords that were not recorded are gone 
forever, and future records can be 
obtained only with the passing of 
time. For this reason, periodic obser­
vations should be made and records 
of ground water changes should be 
kept so that reliable data will ac­
cumulate for use in the future. 

The value of a continuous record 
of water-level measurements increas­
es greatly with the length of the re­
cord. Many of the present observation 
wells have records of water level 
measurements since the late 1930's. 
Numerous wells around Lockney, in 
Floyd County, and Plainview, in Hale 
County, have water records as far 
back as 1914 and 1915. A stark reali­
zation of the magnitude of the deple­
tion occurs when one measures a 
well in which it was 40 feet to water 
in 1914 and 160 feet to water in 1965 

Even though the Ogallala formation 
extends throughout the entire Water 
District, the hydrologic conditions 
within this aquifer are varied and 
sometimes complex. Therefore, a large 
number of observation wells is needed 
to pick up the various changes in the 
aquifer. On the other hand, to make 
these water level measurements and 
have them properly filed and analyzed 

is expensive and time-consuming. 
Good judgment is required in order 
to keep the number of observation 
wells within feasible limits while pro­
viding the maximum of useful infor­
mation. It is impossible to have an 
observation well on every farm . 
Therefore, the distribution of obser­
vation wells is a compromise between 
what is feasible and what will yield 
the maximum information. 

The observation well program al­
lows a better analysis of the effects 
which heavy pumping has upon the 
water table. In this issue of The Cross 
Section we are supplying the people 
of the Water District with their an­
nual "Water Statement" . By studying 
the water level measurements on the 
adjoining pages, the effects of pump­
age during the year of 1965 can be 
determined. 

The effects of the hot dry summer 
of 1964 were reflected in the decline 
of the water table of the entire dis­
trict to the tune of 3.99 feet. The 1965 
decline for the entire district was 2.08 
feet. This decline is 1.91 feet less than 
the previous year. The decline for 
the district for 1963 was 2.49 feet. 

Probable causes for the decrease in 
the average decline of the water table 
for the district are the scattered rains 
received during the summer, use of 
playa lakes for irrigation and the 
"water stretching" programs being 
used by farmers to cut down on the 
amount of water required to produce 
a crop . 

If we continue to use ground water 
in the High Plains we eventually will 
reach a point of economic exhaustion. 
This has already happened in some 
areas. Other areas of the High Plains 
have enough ground water to last for 
many years to come. A practical meth­
od for meeting the water depletion 
problem is the improvement of water 
conservation practices. However, this 
will at best only serve to extend the 
life of the area's water supply. There­
fore , some long range thinking and 
planning are needed if the High 
Plains is to have adequate water to 
maintain its economy in the future. 

In a democracy, adequate public 
understanding is essential to the sup­
port of any desirable public program. 
The development of informed public 
opinion about water resources would 
do more toward getting what the High 
Plains needs in water resource policy, 
and implementing that policy in the 
long run, than any other specific item. 
But public understanding involves 
something more than widespread in­
terest and anxiety. It must be based 
on a recognition of ( 1 ) the dimen-

Tax lnslilule On Waler Deplelion Deduction 
Clarence P. Brazill, Jr. , president 

of the Texas Tech Tax Institute, has 
announced plans for a special meet­
ing to be held March the 11th in the 
Student Union Building on the Tech 
campus. 

Highlight of the event will be the 
discussion and explanation of the cal­
culation of the water depletion deduc­
tion for Federal tax purposes. 

Representatives of the Internal 
Revenue Service, Texas Water De­
velopment Board, High Plains Under­
ground Water District, and Texas 
Technological College will deliver the 
program. 

Individuals attending the confer­
ence will be shown the materials and 

taught the method that can be used 
and will be accepted by the Internal 
Revenue Service in calculating water 
depletion allowances on the Southern 
High Plains of Texas. 

Brazill emphasized that aU interest­
ed landowners, farmers , tax account­
ants, attorneys, businessmen and even 
housewives are welcome. 

Registration for the conference is 
$5.00 which includes the cost of the 
noon luncheon. 

Reservations for the conference 
which starts at 12: 00 noon, may be 
made by writing Haskell Taylor, Texas 
Tech Tax Institute, Box 4129, Tech 
Station, Lubbock, Texas 79409. Ad­
vance registrations are requested. 

West Texas Waler lnslilule Held February 4 
The West Texas Water Institute was 

held February 4 at Texas Technologi­
cal College. A record attendance was 
present. More than 300 individuals 
registered for the event. 

Speakers for the conference includ­
ed Joe Moore, Jr., Director, Texas 
Water Development Board, Austin ; 
Harvey 0. Banks, San Francisco, Cali­
fornia; Otha Dent, Commissioner, Tex­
as Water Rights Commission, Austin; 
Bill J. Parsley, Vice President for 
Development, Texas Technological 
College and many others. 

Banks ignited a fuse , among the 
West Texans when he delivered his 
address. He made them aware of pend­
ing federal legislation known as H. R. 
4671 or the Lower Colorado River 
Basin Act. The bill in its present form 
does not include Texas. The bill would 
authorize federal studies on means of 
augmenting the supply of water avail­
able for use in the Colorado River 
Basin, including the alternative of 
importing water from sources outside 
the Colorado Rtver system's natural 

sions of the problems and how they 
vary from area to area, and ( 2 ) the 
range of possible solutions that the 
people can adopt. 

If the urgent requirements for ad­
ditional water supplies are to be met, 
vigorous and enlightened leadership 
must be provided by the leaders of 
each and every community. The peo­
ple of the High Plains should take 
to heart the words engraved on the 
speaker's stand in the House of Rep­
resentatives. These words by Daniel 
Webster are, "Let us develop the re­
sources of ow: land, call forth its 
power and build its institutions, pro­
mote all its great interests and see 
whether we also, in our day and gene­
ration, may not perform something 
worthy to be remembered." 

drainage area. The Columbia River 
below Bonneville Dam is reported to 
be one of the principle sources of 
surplus for importation that would 
be studied. 

Banks made it very clear to the 
group that if West Texas was not 
included in the initial planning done 
by the bill that all the water would 
probably be appropriated to other 
areas and West Texas would never be 
able to obtain any water in future 
years from the basin. 

The Water For The Future Commit­
tee of the West Texas Water Institute 
immediately set out to do whatever 
possible to have West Texas included 
in all future water plans for the West­
ern States. 

On February 19, G H. Nelson, Mar­
vin Shurbet and A. C. Verner attended 
a meeting of the Western States Water 
Council in Phoenix Arizona. Their 
purpose was to sound out the possi­
bilities of getting West Texas includ­
ed in an interstate regional water 
plan now under active consideration 
by the council. 

New Directors Named 
Four new directors were elected to 

the West Texas Water Institute Board 
at a meeting of the Directors February 
3 in Lubbock. 

The new members are: A. L. Black, 
a farmer who lives at Friona, Texas· 
Loyan Walker of the West Texas 
Chamber of Commerce in Abilene; 
Don Anderson, a farmer from Crosby­
ton ; and George McCleskey, an at-
torney who resides in Lubbock. 

The present board members feel 
that the addition of these members 
will be of great benefit to the insti­
tute. 
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Well No . 
2412 701 
2412 801 
24 14 501 
2414 801 
2414 901 
2415 501 
2415 502 
2415 504 
2415 601 
2415 602 
2415 603 
2415 605 
2415 801 
2415 802 
2415 901 
2415 902 
2416 402 
2416 403 
2416 701 
2416 702 
2416 704 
24 20 101 
24 20 301 
24 20 401 
24 20 601 
24 20 701 
24 20 901 
24 21201 
24 21301 
24 21501 
24 21802 
24 21901 
24 21902 
24 22 201 
24 22 401 
24 22 601 
24 22 802 
24 23 101 
24 23 301 
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0 
2 4 12701 

'11 4128 04 

0 
242010 1 

~ 4 204 01 

~42 070 1 

'l,420 301 

0 
2420 601 

0 
2 4 20 90 1 

0 
2421201 

0 
2 4215 01 

0 
242 1802 

0 

~ 4 2130 1 

'114 21901 

0 
2421902 

'1141450l 

0 
24 14 801 

-~ 4 2220I 

0 
2~224 0 1 

'l,414904 

0 
~~4 2 2601 

~ 422802 

24 15601 
0 0 + 

Q 2415501 0 24164<:2 
'415502 24\36 0 3 0 

0 
242310 1 

0 
24 23701 

2.\'15504 
24 1560

~4164i 3 
o2 4139oi o 

24 15902 Z4 tG?OI 

24.!670~ 

24 16704 
02415,e01 

1'4158 02 

~ 4 23301 

0 
2 4 2350 1 

~ 4 24 404 

' 
0 
2 42 4 70 1 

0 
2428 103 

~ 4 2 8302 
24 29308 0 

2430102 

0 
2430 304 

+ 

1962 
077.45 
124.75 
106.00 
050.27 
096.06 
063.90 
074.90 
061.90 
090.02 
103.03 
098.32 
089.26 
129.00 
173.30 
041.20 
034.64 
124.29 
093.55 
058.38 
085.47 
085.60 
129.37 
115.21 
111.08 
133.24 
142.00 
120.72 
040.39 
081.87 
137.18 
143.95 
141.77 
150.52 
075.38 
084.41 
106.24 
116.16 
105.53 
178.60 

0 
24 2 6 501 

1963 
078.00 
125.93 
105.44 
050.34 
095.93 
066.32 

063.38 
092.34 
105.85 
104.23 
084.48 
134.00 
174.60 
041.96 
043.29 
123.26 
098.77 
060.23 
088.15 
104.20 
134.40 
118.99 
115.01 
137.50 
145.10 
124.85 
038.55 
083.16 
141.24 
143.26 
142.42 
149.80 
074.53 
083.41 
098.25 
114.94 
104.95 
182.25 

0 
24 29401 

~ 42890 1 

~ 4 36601 

0 
2 4 37101 

'l, 4 37701 

1964 
078.57 
125.99 
105.65 
050.10 
096.37 
066.06 
073.13 
064.10 
094.26 

105.17 

133.00 
171.29 
042.00 
043.09 
124.22 
098.17 
060.70 
088.65 
105.50 
138.30 
121.60 
114.30 

144.30 

039.66 
084.94 
143.20 
144.72 
146.52 
152.78 
075.08 
082.80 
096.80 
116.55 
105.78 
182.97 

0 
2437 204 

1965 
079.48 
139.40 
107.72 
055.82 
102.68 
068.44 
085.80 
065.70 
101.44 

108.74 
089.50 
135.88 
172.68 
046.00 
048.60 
127.00 
106.14 
062.74 
093 .08 

156.82 
137.41 
118.98 
143.82 

132.14 
043.50 
088.60 
155.22 

149.64 
153.64 
080.62 
084.48 
096.78 
121.74 
107.44 
187.32 

~ 430 4 01 

0 
24 29901 

0 
243 7 30 8 

~ 4 3 840 3 

~ 430501 

~430801 

0 
2438201 

0 
24388 01 

HOCKLEY COUNTY 

1966 
080.30 
136.90 
109.40 
053.30 
104.80 
072.43 
087.47 
069.30 
100.08 
114.12 
111.67 
092.20 
132.70 
178.86 
051.48 
048.84 
129.18 
104.30 
065.30 
100.98 

159.60 
140.14 
123.32 
147.80 
145.66 
134.60 
043.90 
090.56 
152.38 
151.92 
152.72 
159.02 
078.24 

097.75 
125.34 
108.60 
190.82 

Well No . 
24 23 501 
24 23 701 
24 24 404 
24 24 701 
24 28103 
24 28 302 
24 28 501 
24 28 901 
24 29 308 
24 29 401 
24 29 901 
24 30 102 
24 30 304 
24 30 401 
24 30 501 
24 30 801 
24 30 901 
24 31401 
24 31 501 
24 31601 
24 31801 
24 32 401 
24 32 701 
24 36 601 
24 37 101 
24 37 204 
24 37 308 
24 37 701 
24 38 201 
24 38 403 
24 38 601 
24 38 801 
24 39 101 
24 39 301 
24 39 501 
24 39 701 
24 39 901 
24 40 401 
24 40 403 

0 
2431601 

0 
2431401 

~431 501 
0 

243240 1 

~ 4 30901 
0 
2431801 

~ 439101 

~ 43860 1 ~ 43950 1 

0 
243 970 1 

1962 
101.43 
100.88 
136.78 
124.45 
139.05 
128.20 
144.15 
151.16 
132.18 
139.10 
169.44 
125.39 
096.40 
117.17 
116.73 
159.59 
146.63 
118.35 
073.78 
113.81 
142.09 
099.50 
113.12 
142.21 
135.14 

131.63 
151.00 
154.64 
154.00 
119.80 
155.97 
147.50 
142.72 
130.19 
108.85 
090.70 
131.52 

1963 
100.87 
098.36 
140.96 
124.23 
138.71 
127.90 
143.96 
150.92 
131.44 
139.07 
173.63 
124.65 
096.08 
119.95 
112.23 
162.71 
145.07 
117.51 
073.66 
115.14 
141.39 
101.45 
111.74 
143.30 
135.11 
137.36 
130.55 
150.76 
154.46 
151.74 
124.27 
154.91 
146.34 
142.30 
129.79 
107.05 
091.65 
134.65 
139.77 

~ 432701 

i 43930 1 

0 0 
24404 03 244040 1 

0 
24399 0 1 

1964 
102.99 
098.67 
142.18 
124.75 
138.87 
126.14 
143.40 
150.55 
133.80 
138.82 
175.30 
125.96 
097.11 
121.14 
114.27 
161.61 
146.87 
119.45 
075.51 
116.78 
142.31 
101.15 
111.78 
143.24 
135.29 
137.71 
131.75 
150.25 
156.67 
153 .35 
124.09 
157.15 
148.30 
142.79 
130.81 
107.84 
091.89 
135.00 
141.30 

+ 

1965 
105.60 
101.46 

126.64 
143.66 
129.20 
159.54 
156.96 
138.99 
148.92 
181.82 
130.00 
100.86 
124.76 
117.42 
165.33 
151.02 
123.40 
077.76 
118.94 
143.47 
105.56 
116.44 
149.05 
140.34 
140.82 
138.24 
151.66 
159.70 
156.54 
125.10 
162.82 
150.84 
144.64 
133.50 
112.80 

137.02 
141.77 

1966 
109.94 
102.30 

126.84 
149.06 
130.13 
155.46 
161.20 
142.04 
142.70 

135.64 
101.07 
128.30 
121.99 
167.36 
158.40 
126.70 
078.96 
120.10 
145.03 
106.74 
116.04 
153.38 
144.24 
143.48 
149.10 
152.30 
164.46 
158.74 
132.80 
165.30 
155.20 
147.76 
140.98 
118.10 
094.02 
139.63 
146.78 

10 55 902 115.10 117.92 120.96 126.32 130.14 24 08 401 ---------- ---------- 137.53 145.02 143.37 
10 55 904 110.66 113.94 115.87 123.17 125.87 24 08 701 ---------- ---------- 114.98 120.18 121.71 
10 56 102 153.12 158.68 165.64 171.82 24 12 101 070.45 069.21 069.92 071.69 073.48 
10 56 403 137.49 140.77 145.28 151.75 155.92 24 15 201 ---------- ---------- 105.16 110.44 119.48 
10 56 404 147.10 151.47 157.79 165.54 --------. 24 15 506 067.92 072.12 072.77 078.16 078.85 
10 60 101 110.52 111.70 111.83 117.38 119.59 24 15 609 115.40 118.36 118.94 ---------- 126.88 

Well No . 

24 09 602 
24 09 603 
24 09 801 
24 09 901 
2410 401 
2410 501 
2410 502 
2410 601 
2410 701 
24 10 801 
24 10 901 
24 11 701 
2411801 
24 11802 
24 11901 
2412 702 
2412 703 
2417301 
24 17 601 
2417 901 
2418 101 
2418 201 
2418 301 
2418 302 
24 18 401 
2418 601 
2418801 
~ 18 ~ 

1962 

103.68 
099.31 
120.76 
093.53 
106.30 
092.96 
086.49 
088.90 
148.16 
123.98 
091.72 
122.22 
102.43 
098.24 
115.09 
120.11 
117.23 
127.16 
136.43 
159.78 
143.30 
157.34 
125.82 
142.73 
138.06 
156.47 
173.95 
161.67 

+ 
o 0 24 09603 

2409602 

0 
24 10502 

~410604 
+ 

0 
2 51660 1 

~ 5 40501 i 54060i 

+ 

0 
24 098 01 

c 

0 
2 433701 

~409901 

0 
2417301 

0 
2417601 

0 
24 10 4 0 1 

~41070i 

~418101 

~41840! 

0 
2417901 

0 
24 2 6701 

2~I0501 ~ 4 K>901 

0 
2410801 

0 
2418201 

0 
241 8 501 

0 
24 18301 

0 
2418302 

0 
2418601 

0 0 
2 418801 24 18901 

0 
243430! 

2~34201 ~ 434302 
0 
24 34504 

COCHRAN COUNTY 

1963 

106.95 
102.98 
121.74 
094.47 
107.76 
093.97 
086.97 
089.60 
151.97 
125.83 
092.78 
123.28 
104.41 
101.06 
117.14 
125.61 
123.24 
128.92 
138.80 
161.55 
144.68 
159.91 
127.56 
145.32 
142.00 
158.49 
176.22 
164.20 

1964 

122.40 
096.50 
108.45 
094.35 
087.23 
090.17 
153.14 
126.76 
093.48 
124.05 
105.38 
101.81 
118.17 
130.26 
126.00 
131.00 
140.60 
162.26 
145.31 
161.78 
128.40 
147.30 
141.65 
160.00 
180.80 
165.05 

1965 

112.70 
108.65 
123.75 
100.32 
110.16 
094.69 
087.78 
091.45 

130.06 
094.04 
126.20 
107.14 
105.51 
120.37 
135.30 
128.89 
134.85 
146.45 
164.30 
147.10 
166.80 
130.92 
153.27 
147.28 
168.07 
193.50 
167.66 

1966 

115.98 
112.02 
124.17 
102.58 
111.14 
094.77 
088.32 
091.59 
161.34 
131.66 
093.74 
125.49 
107.85 
107.90 
122.94 
140.53 
131.20 

147.19 
165.34 
148.04 
169.85 
131.18 
157.52 
146.50 
165.92 
184.82 
169.12 

Well No . 

2418 901 
2419101 
2419 201 
24 19 301 
2419 401 
2419 402 
24 19 502 
2419 601 
2419 701 
2419 801 
2419 901 
24 20 102 
24 20 402 
24 20 702 
24 26 701 
24 27 201 
24 27 301 
24 33 701 
24 34 201 
24 34 301 
24 34 302 
24 34 501 
24 35 301 
24 36 101 
24 36 102 
25 16 601 
25 40 501 
25 40 601 

~ 41170! 

0 
241180 2 

0 
2411801 24Jl90f 

241270,:,o 
2412702 

0 
2419101 

~419204 

0 
242002 

0 
241930! 

~4 19402 

0 
2420402 

0 ~419502 
2419401 

0 
24 1960, 

0 
2419701 

1962 

115.37 
129.72 
134.12 
150.37 
140.57 

133.03 
152.18 
144.57 
144.07 
144.55 
124.93 
120.04 
134.61 
143.28 
181.04 
168.70 
176.66 
130.82 
159.37 
179.57 
157.76 
163.70 
170.15 
173.03 
167.38 
055.40 
136.84 
143.25 

0 
2 41 9801 

2 42071'.Po 
0 

2419901 

0 
2427201 

0 
2427 301 

0 
2436 IOI 

0 0 
2435301 243 6102 

1963 

115.17 
133.31 
138.86 
153.25 
143.73 

135.52 
155.46 
146.53 
147.37 
146.70 
125.62 
124.26 
136.86 
145.38 
181.15 
170.10 
178.04 
130.44 
159.63 
180.30 
158.62 
164.30 
171.53 
173.23 
168.25 
056.17 
135.93 
146.79 

-+ 

1964 

117.03 
134.75 
139.10 
153.52 
145.57 
137.48 
156.55 
146.90 
158.30 
147.83 
125.19 
128.80 
138.36 
146.13 
181.20 
170.50 
178.45 
150.72 
160.12 
180.87 
160.05 
165.38 
171.03 
174.27 
171.06 
057.15 
134.75 
146.55 

1965 

117.60 
139.80 
142.39 
157.75 
148.44 
141.26 
162.20 
150.26 
161.75 
151.89 
125.85 
134.74 
143.20 
150.10 
181.41 
175.44 
179.70 
138.98 
161.23 
181.42 
161.40 

175.76 
175.29 
174.31 
058.20 
136.00 
149.64 

1966 

117.86 

144.10 
162.12 
150.49 
144.59 
165.48 
152.87 
162.04 
156.08 
126.20 
139.69 
145.14 
150.42 
181.55 
175.70 
179.99 
139.41 
162.55 
182.13 
162.31 
168.63 
172.57 
176.75 
176.36 
060.59 
140.45 
149.84 



t03560I I 10 40501 
0 

?038601 
0940901 0 

10 37601 

··f 
0 

0 
10 35401 0 - ...... 

0 
10 39501 

0 ' t • 10 374 01 10384 0! 
0 

09 40902 0 0 0 
10 40 4 0I .. 10 348 0 2 1035902 10 36801 

0 
103980, 

0 0 0 

'l,33902 ?on90, 
0 0 1035901 103790t t03880I 0 
10"349()1 10 3 570I 0 0 104000I 

0 I •••••'-' 
-·: '!'· ---'•- 103870t 

IO 3 970! 0 

1042202 0 ,-- 1040102 

I 103890( 

0 0 
0 

0 948301 I042IOI 
,04320, 

0 0 0 0 0 0 
1044IOI 0 

10 41 20I 10 4 1202 1044 201 104510! 104710! 104730 2 
0 
1042501 ~ 

0 0 0 
1048301 

K)45 304 0 

+ f'''"' 
.1 + l()q 630I 10 4720I 

J ~- +; ~046405 4.J 0 + 10 4 850! 

PARMER COUNT Y 
CASTRO COUNTY 

Well No. 1962 1963 1964 1965 1966 Well No. 1962 1963 1964 1965 1966 W e ll No . 1962 1963 1964 1965 1966 W e ll No . 1962 1963 1964 1965 1966 

09 24 601 286.05 ---------- 302.01 315.42 10 27 901 208.00 213.31 218.80 223.13 224.82 10 21401 108.19 112.63 119.42 121.00 123.59 10 31 601 135.22 135.24 139.14 142.61 145.22 
09 32 301 306.14 323.00 -----·-- ---------- 10 28 201 ---------- 228.55 245 .82 239.52 10 21 501 111.83 115.73 118.68 122.62 124.01 10 31 801 198.38 203.00 219.06 
09 32 901 246.54 249.35 -------- 10 33 101 238.25 253.41 253.48 260.22 266.71 10 21601 122.60 149.24 146.06 137.80 10 32 201 148.62 146.04 149.97 152.32 156.55 
(J9 40 901 226.64 229.28 234.74 234.30 240.11 10 33 301 202.86 211.85 215.21 219.85 10 21 701 163.65 168.40 178.79 184.26 182.22 10 32 501 125.64 126.81 129.20 129.52 
09 40 902 198.53 202.78 205.97 209.72 216.83 10 33 401 241.45 245.08 249.00 244.49 -------- 10 21801 152.98 150.04 155.22 159.49 164.84 10 32 701 180.03 183.72 185.90 192.00 

09 40 903 206.38 221.16 213.25 223.29 220.66 10 33 601 237.35 242.61 248.82 253.69 257.43 10 21901 130.22 126.22 131.73 136.44 141.15 10 32 801 166.10 171.65 176.42 ---------- 184.44 

09 48 301 191.54 163.88 204.95 206.08 205.48 10 33 802 168.47 177.66 182.13 184.17 10 22 101 137.20 142.00 144.12 151.64 154.05 10 37 201 155.45 163.51 174.56 
1017301 --------- 191.74 191.00 188.64 189.41 10 33 901 165.98 170.88 175.02 179.08 182.58 10 22 201 126.65 144.98 146.73 ---------- 141.51 10 37 401 128.85 137.30 135.55 139.63 143.43 
10 17 401 241.84 256.90 255.74 261.02 10 34101 224.42 10 22 301 110.60 108.02 109.74 112.42 113.76 10 37 601 113.03 115.37 124.13 120.72 125.13 
1017501 230.00 234.29 240.70 244.23 247 .75 10 34 301 186.80 200.65 186.20 189.48 196.17 10 22 401 106.57 109.91 111.58 117.76 119.97 10 37 901 120.51 118.24 122.96 130.94 127.79 

10 18 501 271.20 277.88 10 34 401 234 .85 240.75 244.83 248.73 259.97 10 22 801 134.02 121.76 127.24 133.68 138.96 10 38 401 126.26 128.69 128.76 

10 18 701 203.35 210 .83 216.32 220.86 224.36 10 34 801 175.46 183.77 188.49 --------- 10 22 901 123.69 128.23 136.30 133.09 10 38 601 120.40 118.80 128.90 130.80 126.41 
10 18 901 207.68 208.78 220.16 215.65 222.11 10 34 802 201.04 202.91 206.46 211.81 222.41 10 23 701 104.63 144.24 122.79 10 38 701 123.24 126.39 130.75 133.99 139.87 
10 19 101 232.00 236.40 241.05 245.89 249.65 10 35 304 ---------- 181.75 186.55 188.72 10 23 801 148.50 148.50 148.44 148.55 148.52 10 38 801 125.10 128.40 133.20 135.79 140.30 
10 19 301 -------- - ---------- 239.90 248.56 242.98 10 35 401 204.15 207.98 ---------- ---------- 222.47 10 24 201 169.57 168.84 170.04 173.68 176.00 10 38 901 113.50 118.14 123.95 123.51 126.93 

10 19 601 201.09 201.28 207.12 205.56 208.66 10 35 501 194.50 199.31 210.03 10 24 401 176.50 180.76 180.16 181.17 186.59 10 39 101 153.30 157.22 161.12 167.22 172.02 
---------

10 20 401 196.36 202.15 205.03 10 35 601 169.60 173.55 177.05 182.32 185.08 10 24 601 169.76 172.80 169.50 171.94 10 39 401 134.00 146.42 147.05 
10 20 502 151.34 151.11 153.11 159.42 155.67 10 35 701 182.78 192.60 194.51 195.13 198.21 10 24 701 182.40 176.23 175.24 178.51 10 39 501 129.54 134.14 141.90 145.78 148.93 
10 20 801 144.62 150.49 157.10 167.75 167.45 10 35 901 206.05 214.18 215.92 10 28 301 224.41 234.50 246.85 252.26 253.22 10 39 701 120.89 117.90 123.83 128.42 
10 25 101 -------- ---------- ---------- 304.22 300.46 10 35 902 196.41 205.83 ---------- -------- 216.93 10 29 302 216.29 221.58 226.78 10 39 801 137.65 129.08 138.42 136.13 139.11 

10 25 301 274.05 278 .62 279.87 283.61 10 36 101 165.80 170.10 177.06 178.02 181.40 10 29 601 195.75 200.68 201.25 211.75 216.59 10 40 401 138.31 144.21 152.75 157.93 157.44 

10 25 501 163.60 164.22 165.15 10 36 601 164.25 169.26 176.87 10 29 701 200.89 213.27 220.80 227.64 221.00 10 40 501 170.20 176.31 189.31 194.45 194.35 
10 25 701 212.68 223.56 231.93 236.17 10 36 801 156.82 160.65 165.51 167.54 178.96 10 29 901 176.84 185.18 199.60 199.94 10 40 702 130.61 ---------- 148.92 152.98 
10 26 101 289.22 303.92 299.99 306.68 10 41 201 137.28 140.32 143.21 154.42 10 30 101 190.52 190.32 191.34 202.05 204.33 10 40 801 146.92 154.12 163.14 160.61 164.72 
10 26 301 272.40 269.46 275.32 280.01 -------- 10 41202 123.35 126.98 130.44 133.95 138.08 10 30 201 185.52 191.68 198.24 204.08 209.72 10 45 101 134.44 137.93 141.98 146.39 

10 26 701 181.40 186.56 186.30 187.66 192.89 10 42 101 138.20 141.50 146.43 148.24 10 30 401 212.65 216.90 -------- -- 220.82 225.82 10 45 301 140.91 145.25 147.12 151.49 154.19 

10 26 801 ---------- 198.05 206.80 ---------- 10 42 202 163.80 165.90 174.23 177.05 180.64 10 30 505 194.98 202.88 199.37 203.68 207.18 10 46 301 052.64 056.06 060.50 063.61 067.50 
10 27 101 230.52 236.59 244.46 10 42 501 124.23 126.99 130.20 ---------- 135.65 10 30 601 185.25 191.00 197.38 202.78 10 46 405 136.66 139.20 147.02 147.27 153.85 
10 27 301 252.15 256.22 263.55 267.30 271.25 10 43 201 163.85 170.56 180.30 178.98 184.40 10 30 801 172.18 183.78 180.92 184.39 188.95 10 47 101 108.83 108.55 112.24 116.05 118.33 
10 27 401 245.37 248.01 251.83 257.44 10 44101 -------- 152.60 157.14 159.39 10 30 901 199.78 194.43 198.70 212.13 10 47 201 143.25 139.00 145.45 152.77 155.14 
10 27 501 ------- 296.85 295.37 301.55 305.17 10 44 201 159.70 168.26 175.20 ---------- 176.86 10 31201 139.18 142.70 148.89 153.31 155.05 10 47 302 121.76 125.64 131.26 

10 31301 163.92 163.54 166.79 172.70 172.58 10 48 301 112.77 119.38 129.20 134.39 
10 31501 193.05 189.98 191.93 190.42 189.69 -0 48 501 ---------- 116.03 120.64 127.89 

- -i . I 
0 0 

2334903 233590 1 
0 L. 0 .. 0 0 

24 48201 2341201 .. ':'. 2334 901 2335801 • ,f . 
2342fo, 23~2202 o234z301 0 

0 
>· 234f301 23 44 101 ~ 

244 830 2 '. f 0 • 

0 0 .. 0 u 0 

2448601 234 240 1 2343501 
234 150 1 . 0 0 

23 42602 .. 2 344401 0 
1112401 

0 2343?0202343503 2342501 
' ~ 12803 ~

112904 
0 0 0 

2343504 
23414 0 1 0 

2342 601 0 
'i\ 12002 911 29 0, 0 0 0 .. 234 190 1 2342701 2342801 0 1112701 

234390 1 234 4 70 2 0 

:t --· ;• 
?112102 

0 111370! 

0 1112901 
2344701 + ~ - ' + ·-. 

' 0 

+ 
j < 

LYNN COUNTY ARMSTRONG COUNTY 

W e ll No . 1962 1963 1964 1965 1966 We ll No . 1962 1963 1964 1965 1966 PUBLI SHED BY W e ll No . 1962 1963 1964 1965 1966 

23 34 901 119.61 124.47 123.93 128.28 130.49 23 43 502 074.20 075.72 074.92 076.74 077.76 1112 401 107.50 108.19 109.72 110.64 111.25 
23 34 903 133.73 ---------- 137.57 140.38 146.45 23 43 503 081.94 082.75 084.65 084.40 085.14 1112 701 112.65 114.27 118.66 124.74 121.20 
23 35 801 081.34 082.64 091.88 095.37 23 43 504 075.68 078.02 077.54 078.26 078.91 1112 702 127.35 123.18 128.76 130.12 133.89 
23 35 901 086.64 088.49 089.95 097.40 094.38 23 43 901 064.74 066.28 065.21 065.14 069.70 1112 801 124.80 123.05 124.14 128.10 131.75 
23 41 201 093 .83 098.95 096.79 102.88 104.26 23 44 101 058.14 060.09 058.38 069.79 065.83 1112 802 124.90 125.26 -------- -- 135.04 132.13 
23 41401 083.68 085.46 088.17 088.94 089.86 23 44 401 056.19 058.57 054.38 061.35 1112 803 108.90 108.82 112.50 114.83 117.60 
23 41501 068.57 070.86 066.76 070.20 071.92 23 44 701 050.74 051.42 066.89 075.19 1112 901 109.00 110.40 111.33 114.84 118.02 
23 41 901 122.97 125.28 123.08 125.67 127.65 23 44 702 037.58 039.69 040.83 039.19 039.23 1112 904 100.80 099.75 101.58 102.90 106.18 
23 42 201 127.70 129.42 127.64 128.99 23 58 201 011.49 018.06 010.84 014.03 014.79 1113 701 095.48 097.08 100.90 104.53 107.68 
23 42 202 120.43 120.93 120.43 122.01 124.39 23 58 202 007.17 009.22 006.32 017.51 012.64 -::coNSERVATION= 
23 42 301 102.68 099.49 098.08 101.32 105.97 23 58 203 004.21 007.04 007.26 015.72 009.97 -:=01STR1c.r::-
23 42 401 108.63 111.11 111.01 112.50 115.01 23 58 801 063.19 062.36 061.75 068.45 
23 42 501 090.79 093.25 092.06 ---- 099.15 23 58 802 060.65 060.36 059.63 060.30 060.20 -
23 42 601 041.11 045.51 043.11 049.38 048.73 23 58 803 065.47 069.57 065.88 065.16 064.66 
23 42 602 079.18 080.78 080.71 083.69 085.23 24 48 201 091.70 094.22 094.25 098.24 101.35 FEBRUARY 1966 
23 42 701 097.13 089.11 103.43 24 48 302 099.06 104.52 102.51 108.55 110.88 
23 42 801 064.79 068.07 073.08 065.11 068.96 24 48 601 083.72 085.59 086.55 089.84 091.89 
23 43 301 025 .89 029.92 025.24 028.32 034.92 24 02 101 032.49 034.79 -------- -- 037.22 
23 43 501 069.95 070.44 070.41 076.77 077.76 



W e ll No . 

1144 901 
1144 902 
1145 802 
1145 803 
1145 902 
1146 701 
1146 801 
1147 701 
1152 301 
1152 302 
1152 303 
1152 304 
1152 601 
1152 603 
1152 604 
1152 801 
1152 901 
1152 902 
1152 903 
1152 905 
1152 906 
1153 101 
1153 201 
1153 202 
1153 203 
1153 402 
1153 501 
1153 701 
1153 702 
1153 703 
1154301 
1154401 
1154901 
1155701 
1155901 
1160 301 
1160 302 
1160 303 
1160 501 
1160 601 
1160 602 
1160 901 
11 61101 
1161102 
11 61103 
1161104 
1161105 
1161203 
1161204 
1161301 

W ell No . 

06 49 501 
07 56 401 

0 2304601 

2fo4·5of
23046qz 

0 230 4 60 3 
0 
230 4 8 01 

.. ... !=" .. ~.-~ 
!....- ,A-c.:: 

l. 

0 
2305501 

0 
230530! 

~3064 0 4 

0 
230610! 

'230 6 30! 

~ 306802 

'J.30 71 0, 

. ' 
'bd740! 

~ 305801 
'l,30770( 

~~~ 

+ 

1962 

102.28 

129.68 
140.27 
143.26 
158.40 

109.13 
115.80 
135.33 
127.07 . 
136.84 
138.93 
132.34 
127.65 
143.38 
142.30 
148.40 
146.40 
145.20 
127.75 
126.38 
126.98 
130.69 
143.79 
159.74 
146.10 
134.38 
144.38 
208.24 
165.32 
205.65 
214.70 
264.96 
132.95 
138.73 
136.41 
122.13 
135.91 
134.70 
121.36 
147.91 
151.84 
143.08 
139.57 
143.73 
159.73 
150.42 
037.29 

~ 31230! 

1963 

105.07 
099.83 
129.75 
133.53 
144.81 
164.17 
207.58 
214.80 
112.94 
119.36 
145.90 
128.27 
140.53 
142.12 
135.04 
134.76 
148.79 
138.70 
146.33 
148.83 
148.34 
129.02 
131.53 
127.36 
132.66 
147.46 
163.51 
149.68 
138.28 
145.90 

166.29 
207.49 
216.54 
267.16 
136.42 
142.22 
140.12 
124.97 
139.74 
131.60 
126.83 
151.50 
154.31 
146.41 
142.57 
147.49 
162.95 
155.26 
038.60 

11-­-~:j 
}[ 

1962 

178.77 
206.71 

0 
J> 756401 

1963 

176.57 
204.76 

0 
:\31310! 

1964 

109.44 
106.73 
133.19 
137.42 
158.09 
161.87 
212.84 
220.52 
118.48 
125.11 
151.97 
138.17 
143.52 
144.89 

137.52 
154.53 
149.43 
149.22 
151.83 
151.46 
148.41 

. 134.33 
136.27 
139.36 
149.51 
167.43 
152.60 
141.85 
148.82 
223.87 
168.26 
210.88 
220.57 
267 .15 
138.22 
144.46 
142.04 
128.31 
143.33 
138.87 
127.70 
157.36 
160.17 

145.36 
151.90 
167.73 
160.03 
039.31 

1964 

178.96 
210.88 

'l,31330! 

1965 

115.12 
109.63 
147.08 
143.08 
152.98 
172.19 
215.19 
214.89 
118.48 

157 .18 
145.38 
147 .21 
149.15 
142.05 
140.41 
156.00 
150.48 
152.15 
154.80 
158.12 
149.85 
138.97 
136.67 
138.98 

174.26 
155.23 
147.40 
150.33 
233.58 
169.88 
213.92 
224.83 
269.09 
142.02 
147.87 
146.51 
134.08 
149.02 
141.23 
135.74 
158.02 
163.72 
152.61 
150.34 
156.49 
172.99 
166.42 
041.33 

1965 

183.55 
216.82 

"2J06 70C 

0 
2314 101 

0 
2314301 

;::' "( 

FLOYD COU NTY 

1966 

117.58 

142.42 
148.45 
151.71 
177.55 
221.77 

138.08 
139.00 
164.75 

146.23 

157 .90 
159.99 
140.61 
143.43 
139.60 
158.68 
176.38 
158.36 
152.49 
152.64 
230.48 
171.98 
215.80 
227.76 
271.29 

153.10 
152.57 
140.95 
157.90 
146.06 
140.77 
162.12 
167.49 

163.03 
181.24 
173.89 
042.10 

W e ll No . 
1161401 
1161403 
11 61404 
1161801 
1161802 
1161 901 
1162 201 
1162 401 
1162 601 
1162 701 
1162702 
1162 801 
1163 101 
1163 801 
1164101 
1164 401 
1164 502 
23 04 501 
23 04 601 
23 04 602 
23 04 603 
23 04 801 
23 05 301 
23 05 501 
23 05 801 
23 06101 
23 06 301 
23 06 404 
23 06 701 
23 06 802 
23 07 101 
23 07 301 
23 07 401 
23 07 501 
23 07 601 
23 07 701 
23 08 201 
23 08 401 
23 08 501 
23 08 701 
23 12 301 
23 13 101 
23 13 301 
23 14 101 
23 14 301 
23 15 201 
23 15 301 
23 15 302 
23 16 101 

POTTER COUNTY 

1966 

188.23 
We ll No. 

07 56 501 
07 56 601 

0 . 
23 1520! 

1962 
145.89 
138.14 
143.79 
153.40 
140.83 
146.36 
102.86 
058.44 

117.98 
093.08 
089.36 
154.90 
198.42 
210.18 
237.66 

142.75 
138.78 
148.89 
141.68 
126.24 
153.44 
171.78 
183.10 
148.24 
155.41 
161.47 
179.82 
183.42 
217.38 

231.16 
234.48 

261.73 

252.58 

138.97 
154.76 
188.22 

195.12 
240.33 
258.21 
254.32 
261.04 

1962 

201.20 
184.53 

'2,07 301 

'l-30760! 

'l,30750! 

. 
• 

~30840! 

'l,30870! 

0 
230 8 20! 

0 
2308 501 

t 
4 

2~ 530! 

2~ 5302 'l,31 6 10! 

1963 
153.92 
148.60 
153.56 
159.56 
144.12 
153.57 
133.63 
055.80 
147.06 
116.73 
094.31 
089.66 
155.66 
192.54 
210.32 
235.86 

150.80 
145.15 
154.50 
153.48 
135.04 
157.70 
176.86 

151.15 
155.19 
175.34 
184.64 
188.58 
203.97 

233.45 
241.18 
243.13 
213.24 
264.86 
265.53 
252.50 
261.18 
144.89 
159.86 
174.23 
194.25 
201.91 
243.93 
267.54 
255.86 
265.41 

1963 

200.21 
183.89 

1964 
159.63 
153.61 
159.39 
170.96 
160.57 
161.93 
135.73 

147.89 
117.44 
095.39 
092.08 
157.06 
194.96 
217.49 
236.16 
263.78 
158.61 
150.74 
158.61 
161.69 
143.45 
164.86 
185.03 

152.96 
159.02 
181.91 

196.40 
208.99 
222.58 
231.71 
267.88 
259.16 
195.64 
263.61 
263.64 
252.57 
264.80 
154.36 
163.39 
179.02 
198.96 
194.73 
246.17 
266.13 
262.87 
271.98 

- 1964 

204.18 
192.31 

+ 

1965 
166.34 
160.91 
166.55 
181.49 
161.76 
173.82 
138.07 
061.11 
148.27 
118.39 
097.09 
094.34 
158.28 
198.64 
221.36 
236.51 
263.96 
165.23 
156.68 
163.69 
168.85 
150.90 
175.12 
193.68 
202.93 
155.41 
157.62 
193.21 
199.40 
205.16 

224.53 
248.43 
278.00 
266.38 
196.53 
264.01 
270.67 
254.42 
270.51 
183.63 
171 .31 
192.27 
222.25 
208.89 

270.54 
277.22 
278.94 

~ 

+ 

1965 

213.42 
196.47 

196 6 
168.12 
171.61 
170.75 
187.63 
162.38 
177.47 
143.00 
058.71 
151.01 

098.59 
100.39 
157.94 
202.07 
222.98 

264.31 
172.98 
162.84 
171.03 
174.88 
156.56 
177.04 

158.48 
162.17 
196.03 
196.66 

209.89 
220.27 
258.03 
280.45 

203.18 
262.04 
269.91 
261.55 
271.60 

204.36 
230.75 
206.26 
253.42 
276.35 
272.65 
283.03 

1966 

208.18 
198.54 

er ·er 
24 3260~ 2432§.0~'3f

5701 .. 
2i40201 

0 
2440601 

"' 2440.~Q( 

0 
2 3334 01 

A 

23~20i 

0 
25902 

4!t .... 
:o 

2'.133501 

+~ 

i 
~ 

~j' ·~·'-. . 
~ + .. 

I; ..... ' 

. b 
2,34101 2334503 

0 

J ·;f;i.;i;& 
- 26~01 

·. 0 233 ~601 

, ..A 
2335501 

23"3,eo, 
0 

2,3~6lll 

'\·. 
:2334502 °_,, 

' · ·2;~~9Q• n wroi '!'.l. .... a53s.aoe 
23l,480~\ 2}} .4~f)_2_ -· . 23 ~ 703 

0 
244090! .,,4801"" 

LUBBOCK COUNT Y 

Well No. 1962 1963 1964 

23 09 501 142.82 147.14 147.31 
23 09 601 123.09 128.94 131.81 
23 09 701 132.21 138.69 140.77 
23 09 901 169.54 170.86 172.17 
23 10 501 158.80 163.10 167.03 
23 10 801 144.55 148.48 152.74 
23 11 401 156.93 161.65 159.94 
23 11 601 145.88 149.81 152.51 
23 11 701 146.93 152.82 157.17 
23 11 702 142.94 146.40 150.98 
23 11 901 127.09 131.78 136.21 
23 11 902 141.92 145.91 147.98 
23 11 903 128.61 133.68 137.72 
23 12 401 149.53 152.98 156.23 
23 12 402 150.33 153.28 157 .57 
23 12 803 137.70 141.35 146.80 
23 17 201 132.77 132.25 133.07 
23 17 202 129.49 129.06 132.25 
23 17 501 112.13 113.73 118.11 
23 17 701 096.10 101.85 099.87 
23 17 703 086.86 088.79 089.07 
23 17 704 070.14 071.71 071.70 
23 17 705 -------- 079.66 082.83 
23 17 706 083.22 088.88 088.02 
2317801 075.13 077.94 
23 17 802 054.34 058.90 057 .32 
23 17 901 073.47 074.91 079.81 
23 18 201 128.97 135.16 138.27 
23 18 301 145.56 157.92 155.50 
23 18 402 112.27 117 .65 121.52 
23 18 403 113.12 115.43 117 .05 
23 18 404 118.57 121.43 125.27 
23 18 502 -------- 110.83 
23 18 601 118.81 123.81 129.47 
23 18 702 ---------- 078.11 080.58 
23 18 704 079.80 081.00 
23 19 301 149.11 157.18 161.27 
23 19 302 146.82 157.25 164.74 
23 19 402 126.80 130.67 140.28 
23 19 403 127.28 131.60 ----------
23 19 501 138.53 141.12 144.88 

1965 

151.62 
137.85 
144.28 
180.43 
173.19 
154.74 
168.71 
158.35 
162.73 
158.03 

151.35 
146.73 
166.15 
161.29 
153.00 
141.24 

118.61 
106.17 

073.26 
086.40 
091.34 

054.08 
085.24 
142.42 
164.88 
126.27 
121.88 
130.12 
114.93 

082.62 
172.28 

140.38 
145.14 

1966 

15ti.03 
140.61 
148.01 
187.72 

160.31 
177.35 
158.90 
167.61 
161.53 
148.90 
155.95 
151.45 

167.11 
158.61 
139.14 
137.38 
120.59 
107.78 
091.11 

088.50 
101.43 
084.78 
066.56 
078.58 
147.73 
168.98 
131.28 

134.68 
119.37 

084.27 
083.21 
178.15 
155.61 
145.92 
149.77 

23 19 502 109.49 117 .01 121.63 -------- 130.19 
23 19 701 076.68 080.62 082.74 081.08 093.10 
23 19 802 083.01 084.71 085.26 089.60 091.22 
23 19 804 --------. 080.82 081.84 087.18 089.91 
23 19 901 108.29 123.26 125.74 136.33 146.00 
23 20 401 139.18 147.08 152.11 159.75 169.99 
23 20 701 125.12 135.40 142.42 -------- _ 137.07 
23 20 802 -- ---- 158.69 160.22 164.69 165.04 
23 25 101 134.52 138.43 142.41 138.88 140.82 
23 25 102 131.77 133.70 138.26 137.79 141.44 
23 25 303 073.31 085.08 081.55 082.79 084.84 
23 25 304 065.23 065.63 064.19 065.79 

Well No. 

23 25 401 
:J.3 25 701 
23 25 902 
23 26 301 
23 26 603 
23 26 901 
23 27 101 
23 27 201 
23 27 202 
23 27 203 
23 27 204 
23 27 302 
23 27 601 
23 27 602 
23 27 701 
23 28 701 
23 33 201 
23 33 401 
23 33 501 
23 33 601 
23 33 801 
23 34 101 
23 34 502 
23 34 503 
23 34 601 
23 34 801 
23 34 802 
23 34 803 
23 34 804 
23 34 902 
23 34 904 
23 35 501 
23 35 701 
23 35 703 
23 35 802 
23 36 501 
24 16 501 
2416 601 
2416 901 
24 16 902 
24 24 201 
24 24 302 
24 24 501 
24 24 601 
24 24 901 
24 32 301 
24 32 501 
24 32 601 
24 32 602 
24 40 201 
24 40 301 
24 40 601 
24 40 901 

1962 

131.00 
110.42 
103.77 
089.48 
012.82 
049.73 
089.26 
084.31 
073 .80 
075.44 
081.85 
066.78 
074.66 
087.10 

059.62 
125.11 
100.13 

101.40 
094.17 
106.83 
126.72 
115.32 
113.84 
128.92 
129.80 
127.80 
125.00 
121.93 
117.62 

114.86 
116.67 
104.86 
194.70 
108.19 
122.16 
162.33 
144.46 
061.36 
128.50 
116.32 
071.04 
130.28 
128.52 
114.20 
120.61 
121.21 
114.01 
140.07 
116.62 
066.03 

1963 

133.33 
114.59 
107.76 
091.56 
010.21 
050.45 
091.71 
083.61 
077.61 
080.22 
080.19 
069.58 
077.68 
087.35 

061.02 
128.31 
102.05 
106.22 
104.05 
099.09 
113.24 
125.21 
112.17 
112.16 
131.38 
127.78 
128.32 
128.35 
121.50 
124.08 

117.12 
118.15 
104.92 
202.75 
110.18 
118.77 
162.67 
144.20 
063.02 
135.37 
118.44 
074.23 
134.90 
132.61 
118.22 
119.48 
130.12 
122.28 
137.19 
122.60 
067.63 

1-t·-­J --

23365')! 

1964 

134.90 
116.47 
108.33 
092.20 
008.00 
050.56 
093.52 
085.03 
078.30 
080.02 
081.42 
073.14 
081.48 
093.82 
096.93 
063.14 

102.32 
108.82 
106.08 
096.21 
113.58 
126.55 
114.59 
114.68 
135.41 
131.40 
131.16 

123.39 
126.31 
088.01 
123.22 
117.80 
106.97 
197.82 
112.47 
122.82 
163.92 
150.01 
063.11 
133.79 
122.33 
074.28 
134.58 
135.07 
119.05 
120.28 
133.82 
119.76 
143.16 
118.08 
066.62 

I'-

1965 

122.12 

016.30 

094.64 
092.52 
083.52 
083.10 
080.64 
076.52 
081.83 
098.41 
096.38 
066.27 
130.74 
104.00 
109.73 
106.68 
098.15 
114.59 
138.32 
116.61 
118.05 
137.90 
131.41 
129.71 

125.32 
122.77 
090.66 
133.54 
121.77 
108.48 
183.06 

.113.75 
128.07 
166.03 
150.45 
071.09 
143.50 
131.66 
078.51 
151.64 
139.22 
127.14 
121.77 
135.18 
125.92 
138.16 
120.93 

1966 

141.05 
125.33 

094.26 
011.61 
046.11 

088.68 
083.37 

088.02 
078.78 
082.62 
099.55 
088.69 
068.21 
130.78 
105.04 
108.17 
107.42 
098.19 
114.74 

118.41 
120.13 
140.08 
134.72 
130.37 

129.65 
126.28 

126.67 

179.42 
115.43 
123.89 
168.08 
151.61 
066.46 
145.05 
133.55 
081.03 
157.40 
141.82 
124.21 
123.71 
137.36 
128.81 
144.67 
117.62 
069.89 



Water Level Measurements In Observation Wells In High Plains Water District 
EDITOR'S NOTE: Official Water-

level measurements for a majority of + { / • · , , ;: + RANDALL COUNTY 

the observation wells within the High 0~56702 oi49701 t r•l . , j ~· Well No. 1962 1963 1964 1965 1966 
. . . . ' . . l ' t i 

• 11 
0 I r ' •~ • l L 

1 06 49 701 200.32 207.02 211.88 219.68 
Plains Underground Water Conserva- _a o155902 ' o .~· ~-- ! oi50901 ' ~ : ~ 06 49 902 199.20 196.37 197.62 198.55 198.52 
tion District are shown below The , - • 0 0549902 ' ~ r , 06 50 901 199.39 199.84 200.78 ________ _ 203.31 

• , 075670, ··I• O O T i I 06 57 202 117 .34 173.52 178.83 180.57 183.92 
measurements were made by the High o154302 o6mo2 ,1 o - - ' ··c ~., ~. 06 57 401 152.36 159.58 160.53 ---------- 157.01 

0~63301 ' ' 
0658201 

. ~ 06 57 601 149.04 148.40 149.20 154.41 156.58 
Plains Water District in coopeartion ,..; ~ I' • " ~ ois9101 06 57 802 127.54 126.74 129.73 132.27 136.34 

o I ; • 06 58 201 197.29 197.85 201.52 203.49 205.44 
with the Texas Water Commission. 0764 501 

o : 06 59101 197.58 197.54 197.41 196.94 197.44 
. 0 °657601 07 56 701 165.89 170.73 177.78 181.29 185.98 

The accompanying maps show the 0763601 
0 0 

i . 07 56 702 187.97 192.04 196.51 192.61 
approximate location of the observa- 07644 02 0657401 07 56 902 169.94 169.33 172.26 175.09 177 .90 

0 0 ... 07 63 301 178.75 178.82 179.15 
tion wells together with identifying 0163902 , 01i4903 °657802 

, •· e ~ \ 07 63 601 123.30 124.34 126.37 129.16 132.25 
r < ,) 07 63 902 115.79 114.56 115.82 121.19 

we l l numbers. Use of a data process- , . i ! 07 64101 165.80 171.86 181.49 

ing system by the Texas Water Com- ,6'07301 
1
~

8102 
~-:·. --lJ~'.i~.,··ll~. ~ --:~\1,-- '; ?-,:-· r0t ·r~ F-\-'~· l .. T ... ·,. -~. g~ ~! :g~ i~~:~i i~~:~~ i6U~ i8~:8~ 101.92 

. . . t b l t · d . t . J f -1 rri r I 07 64 501 __________ 141.17 132.87 131.40 133.72 
mission in a u a ing an main ain- ~ " j... \ I' o !.l ~ · 07 64 903 132.64 140.58 137.41 145.25 

I . • 1101601 1:. I ;,.. 
ing the state-wide observation well ~ · , r1 '{ , _ _ . , 10 07 301 ________ 115.07 118.42 114.89 117.15 

0 - ~ -. ' -~ 10 07 601 090.90 090.37 095.29 091.77 094.23 
program necessitates the use of a 1001601 

, ~ • 10 08 102 131.10 133.09 134.69 -------- ·- 136.03 
: _ . , 10 16 901 -------- . 175.66 178.46 178.45 

seven-digit number. All measurements · __ ,. ... , ... -- • ..... ~.-·, 11 01 601 003.94 004.92 004.94 004.54 003.49 
. , 11 09 301 157.30 156.63 161.64 158.01 158.34 

shown in feet below land surface. · ; ' \ .• ~ 11 09501 175.31 172.81 178.64 175.69 176.58 
~ \ f ~ t ' ' 11 09 601 187 .11 190.04 195.23 194.17 191.83 

Measurements are made each year " I, ,, , 11 09 801 173.41 178.99 179.36 184.31 
during January prior to the beginning \ <: • 1189301 o 11 09 901 166.44 170.52 173.31 176.31 

' ,. • ff 1111101 1110 201 151.36 151.32 151.73 151.74 152.11 
of extensive pumping for preplant o 11~0201 1110 402 169.48 168.25 175.85 172.90 169.69 

• 
1110402 

1~1502 1110 802 163.27 160.73 158.09 167.55 169.96 
irrigation. All measurements were ,..1 

0 1111101 129.94 130.03 130.99 131.03 140.91 
1109 so1 1?09601 ····•-······ ,_ ·- - ••• "' 1111 502 158.41 157.66 158.21 158.67 148.37 

made by personnel of the T exas 1 ; • .,, 1111 701 151.18 150.51 152.55 155.22 157.45 
Water Commission and the High · .. , .. 4 o 1111 801 097.26 097.08 100.69 101.81 103.95 

o l lll7CI 1111 901 102.29 101.99 104.49 106.91 110.57 
. 0 - 1110802 O O 

Plains Underground Water Conserva- ,0 1690 1 o O ; , 1111001 1111901 + - ---- 11098 0 1 11 0 990 1 : . + 
tion District. 

__,_ .. 
0 
0924601 

0 
10!7401 

0 
093230, 

0 
IOl750t 

0 
1025101 

?02s10t 

90t130t 

0 
IOl870t 

?02530! 902 s,a. 

~02550 1 

9026701 

"""\")ii'·-· 1-i \.,J i 
i93290t ~- r 

~033301 

?033101 / .. 
~034401 

i 3360t 
~"lt..~OI 

0 
1018501 

90,0901 

0 
102630, 

• 
0 
1019101 

0 
102710! 

0 
IOl930< 

?0!9601 

• 
0 
!02750, 

0 
102730, 

0 
1020502 

0 
1020401 

0 
1020801 

0 
1028201 

-t 

r 
rr-1 11' ";'--] ~ \ 902790! 
I •;•·-' 

9026801 

t34301 
~35304 

10~01 

f ?035501 
1 0 

K)36 60I 
0 - ---.. 

t 

0 
1021401 

0 
102830< 

0 
102 1701 

0 
102150! 

0 
1021801 

0 
1029701 

0 
103720! 

0 0 
10 22 10! 102220! 

0 
10224 0! 

0 
102160! 

0 
1021901 

0 
1029302 

0 
10 29 60! 

0 
1030101 

0 
103040, 

0 
102280! 

'ro30201 

0 
1030505 

0 
102230! 

?02290! ~023 701 

0 
103060! 

0 
1030901 

0 
102 9901 ~030801 

0 
!039101 

9 

0 
1023801 

0 
103120! 

0 
103150I 

1031801 
0 

0 
1031301 

0 
103160! 

0 
1024401 

0 
102470l 

0 
!032701 

0 
1024201 

0 
103220l 

0 
103250, 

0 
1032801 

0 
1024601 

+ 

l 



Well No . 

07 53 901 
07 55 701 
07 58 801 
07 59 301 
07 59 601 
07 59 801 
07 60 201 
07 60 301 

' ~ 
)1,. · . 

0 
0 - 0755701 

,....-""~ ~ . - • w' 0753901 : - : ---:----- --.. ,-~ 
~ - ~ t - -~~ l .. Ji 
~ '..) : . ' 1 - - ~- - - . 0 0 . ..--0 . ~ 
. · • . 

0 
0160201 0160,oi---' 07'12 0 1 

0 
--- -,,. 

0 
·'o 

.. ~ : .. . l'- - • ,.,, • ! 0759301 ~ _ 0761301 0 0762301 i7'6320I 

~ ~ .... ~ . \ .. ~ :- ; _ • 0762101 -~ ! 
... ... .. ,; ~ t. '- O 

' • ~ · • 0161&01 ._ I 
t-- ~ '(""::;: !' • .- - -.. . 1 0 0 0 0 - - : 0 ;:-' 0 i J. 
~ ,,----,,,. ' ~ ~0759601 0760401 0760501 0761501 • 0762501 ~ l'.62601 - • 

;- ~t .'1 • '. -· : ,-- -r 
.. ,I. ... ..J.. • . • -- - · ""' 0 .................... 0 • ,._ ·- 0 0 j i ' 

• /' ' 1 0 75880 1 . 075960! ~-•'-•••• .. ~---.-!I 0760901 0 761801 "'4,.,. !' ~ I 

t 'l ! • ~ - L r- ... 0 ~ I , 01s310 
- . • I J Q II- • 

:.· : o ' 1005301 i 

'\ • . , i ~ ,,g. ,, ~ F ,:,. .. \ -Ii. ; · l ff H • &... __; r-• 
1o· ::·r ,.. . (, = - . • - - 0 
.,,. : _, . n . ._ . I - 10074 02 

...._... . 0 ~- . ... o-
0 1005601 18064 01 -~ - - 100 6601 

1005501 0 
0 0 1007403 

1004501 1004601 -' 
0 0 0 0 0 

0 
1003901 1005903 1006701 1006901 1007602 

1003701 0 
1004902 0 

0 1007701 
0 1005802 

1012201 0 0 
., 

0 0 1013305 
1013101 1014301 

I' 101 3302 

/. ---: 0 0 . 
0 1012301 1013304 

"" i.r :i.P'\ I 1012102 
~ 

.••••••••••• ,l. .••••.•. - ••••••••••••••••••••••••••• ,·· ··········"···==-•'-·"······ 0 
10~340f -· C· 1009601 0 0 ifj;f . ., 0 

1962 1963 1964 1965 1966 

188.15 192.06 201.12 202.75 202.42 
179.07 181.89 183.14 181.89 193.00 
246.70 247.24 246.77 246.49 246.81 
293.36 291.97 295.55 297.59 300.00 + 
289.52 297.24 300.00 + 300.00 + 
249.31 253.97 254.45 260.42 

260.73 262.00 266.37 
226.40 231.63 233.53 240.17 

,., 

+ '). 1 J r :!'-..-' I!. . l • 

0 
0 , JM560~ 
11 4~962 . ' . ·9145802 

--..~ 914490r 

~s23or 
\ 152302..0 O [ 53101 

0 1152303 
115'2,304 

,() 

Q IQ 1145902 
Jl5'3262 115 320! 

0 
115320 3 

258.83 
268.53 
242.33 

• 
0 
114671'.)t 

• 

d 
1(46801 

i -
II- ·-

1012501 
1011 601 

0 0 

1012401 I012502 
0 

1011501 

0 
1011 901 0 

1012701 
18'290, 0 

1011802 " 
DEAF SMITH COUNTY 

Well No. 1962 1963 1964 1965 

07 60 401 271.50 280.97 293.86 ---------
07 60 501 210.72 213.64 218.22 228.11 
07 60 901 192.52 196.36 197.25 
07 61 201 -------- --------·- 205.48 202.99 
07 61 301 164.00 188.31 191.79 
07 61501 161.13 163.91 168.93 178.49 
07 61 601 159.55 160.32 163.61 167.04 
07 61801 189.92 163.98 163.87 167.45 

• .. .. 
"),( t • • • ,1 .<>~ 

t 

' ·- • . 
.... ... 

0 

ffi 114770, -. '(;.;; 

I II': '',"~ -.,.., _, 
0 
115430t 

101 3502' 

0 
101'3802 

1966 

300.00 + 
--------

197.58 
208.93 
196.22 
172.55 
169.82 
168.43 

. .... ..,. .. 
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W e ll No. 1962 

lJ7 ti2 101 161.03 
07 62 301 161.87 
07 62 501 134.40 
07 62 601 133.97 
07 63 201 149.15 
07 63 701 126.22 
10 03 101 286.40 
10 03 701 224.52 

+ 

1963 

168.54 
135.64 
140.32 

131.96 
287.68 
226.23 

0 
2 4 16601 

i 

1964 

178.67 
164.63 
138.76 
142.36 
155.33 
135.18 
289.04 
226.81 

0 
2309501 

1965 

187.15 
171.70 
147.80 
148.03 
164.59 
148.89 

220.31 

0 
230960! 

1966 

181.76 
176.72 
--------
155.94 

151.99 
293.13 
220.11 

.. ~ 
-~ IL5260t 

Q,' 
0 
1153:50! • if\ 0 

2416501 
2q09901 

"Q . 

-OJ l5260 3 
1152604 

11 52J02 -~i529 01 

,1i2.e0t 9rs2903 

?rsz9?,s· 

0 
11534 02 

"!i,3'gfl53 \SI 
0 
1153703 • 

~ 

0 
115440! t 

• 
~ 15570I 

0 
1154901 

,I. 

0 
H5590l 

) 

' } 

'~ 
0 

242 420 1 

0 
24 16901 

0 0 
241 6902 2309701 

~ 

24'24302 

c· 
2~!7202 

0 
2317201 

0 
2309902 

Well No. i962 i963 1964 196$ 

10 03 901 212.00 216.05 218.37 223.28 
10 04101 275.05 277.97 283.27 285.15 
10 04 301 226.23 230.14 235.52 239.81 
10 04 501 219.44 222.37 230.89 
10 04 601 211.42 195.68 199.78 207.63 
10 04 902 158.95 159.81 165.02 
10 05 301 134.90 136.26 138.91 148.16 
10 05 501 135.27 140.74 145.96 157.56 
10 05 601 121.13 117.04 120.76 127.69 
10 05 802 118.43 125.52 130.53 135.62 
10 05 903 132.62 132.52 140.45 
10 06 201 117.87 126.32 138.71 
10 06 401 126.96 128.91 132.41 141.38 
10 06 601 120.35 128.10 125.78 131.18 
10 06 701 052.25 052.02 057.64 ----------
10 06 901 104.05 108.18 109.60 114.18 
10 07 402 110.02 115.70 119.07 124.89 
10 07 403 096 .70 100.40 103.80 111.65 
10 07 701 098.46 101.51 100.84 ----------
10 07 802 122.07 126.35 129.40 159.58 
10 09 601 064.98 057.23 061.19 058 .83 
10 10 801 185.90 187.57 189.81 192.88 
10 11501 171.99 175.85 175.78 179.57 
10 11601 151.10 155.53 ---------- 161.19 
10 11802 168.36 166.60 170.58 175.61 
10 11901 178.11 178.48 180.87 
10 12 102 136.70 143.37 143.96 154.78 
10 12 201 067.66 068.82 068.68 071.08 
10 12 301 129.21 132.93 139.75 133.48 
10 12 401 134.00 157.98 153.15 163.55 
10 12 501 153.53 159.84 164.44 164.89 
19 12 502 112.37 115.18 118.74 124.41 
10 12 701 120.23 124.12 125.89 130.15 
10 12 901 112.21 115.34 121.95 
10 12 902 148.25 152.18 154.30 158.15 
10 13 101 132.68 136.27 140.61 148.12 
10 13 302 102.10 108.06 121.82 
10 13 304 115.03 117.14 125.15 130.79 
10 13 305 102.47 117.31 
10 13 401 117.12 120.63 124.30 ----------
10 13 502 134.72 141.09 138.36 143.73 
10 13 802 105.84 114.51 ----------
10 13 901 122.07 124.74 126.25 128.36 
10 13 902 125.06 138.38 
10 13 903 126.62 130.95 130.82 140.55 
10 14 301 069.25 073.57 074.89 
10 14 403 093.69 095 .74 099.50 103.20 
10 14 701 139.55 141.67 148.08 160.20 
10 14 702 139.05 143.34 149.43 166.08 
10 14 801 122.26 125.34 130.46 133.40 
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2318601 - --

0 
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0 
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0 
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2317801 
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2318702 
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' 0 
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2~2s10·1 
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196, 

227.39 
287.11 
245.11 
240.67 
211.34 
160.46 
143.49 
162.11 
129.12 
139.75 
142.54 
132.68 
140.80 
133.60 
062.83 
115.56 
124.98 
114.29 
120.85 

' 169.44 
062.01 
193.15 
179.44 
163.40 
179.10 
186.02 

072.14 
135.07 
162.28 

127.49 
----------
124.75 
162.98 
152.80 
123.31 
----------
113.35 
133.58 
145.96 
126.77 
129.88 
139.86 
143.22 
079.80 
106.40 
156.88 
154.05 
134.68 



Well No . 1962 

061.45 
038.20 

120.40 
108.90 
070.89 
060.30 
082.29 
100.36 
093.63 
065.47 
078.10 

056.75 
063.85 
088.00 

067 .80 
068 .97 
063.66 

063.56 
060.31 
063.79 

040.30 
025.88 
041.26 
073.96 
035.83 

+ ~, +·-
0 

104 14 02 
O O O 

1041601 1042402 1042503 0 
104 3401 

0 
1043601 

+ 

0 
0948902 

0 
1041702 

0 
0 9 56301 

0 
0 956902 

0 
10 49 102 

0 
1049801 

0 0 

0 

0 
1041905 

1042704 

'O O 
1041903 1042701 

'O 
104.9301 

0 
1049602 

0 
1050702 

0 
104 2703 

0 
0964301 1057102 1057201 

0 
1057501 

0 0 
0 9 6 4 60! 10574 01 

0 
250 8301 

0 
251630( 

0 
O 2401201 

2401101 

0 
2401 4 01 

0 
2409201 

0 
10 58701 

0 
10 58 502 

0 
2402701 

0 
2 4 09301 

0 
2410201 

0 

0 
1043903 

0 
1042 805 

0 
10429 02 1043805 1043'!!'~ 

010 43706 l0 44 708 

0 
1050503 

0 
1050801 

0 
1058801 

._ 

0 
105140~ 

0 
1051JOI 

0 
1051105 

0 
1051701 

0 
1051703 

0 
1059 101 

0 
1059103 

0 
1059401 

0 
2q1Q302 

0 
24 11 2 0 1 

0 
1051301 o __ 
1051305 

0 
l.051602 

0 
1059302 

0 
105950! 

+ 

BAILEY COUNTY 

1963 

061.28 
038.40 
061.94 
126.07 
122.78 
111.34 
073.81 
062.22 
084.12 
102.91 
096.17 
069.49 
078.61 

058.56 
069.58 
091.91 

071.46 
070.49 
066.21 
078.69 
062.32 
062.43 
065.29 

026.48 
039.37 
074.25 

1964 
117.15 

062.06 
039.64 
051.41 
132.25 
125.83 
115.67 
076.51 
063.28 
086.09 
106.05 
098.25 
071.79 
081.42 
092.64 
062.19 
069.44 
093.71 
100.98 
071.61 

067.31 
081.56 

068.04 

1965 
121.90 
064.39 
038.97 
056.37 
135.24 
129.65 
118.31 
079.27 
067.59 
089.79 
109.90 
101.65 
074.28 
084.78 
095.59 
063.87 
071.60 
094.35 
106.47 
075.08 
076.96 
071.59 
085.12 
070.43 
069.95 
071.93 

W e ll No . 1962 
069.34 
059.59 

048.46 
045.38 
029.66 
025.11 
025.35 
060.31 
082.00 

110.45 
037.09 

092.85 

103.59 

224.05 

169.19 

142.72 

1963 
070.37 
060.61 
044.58 

050.44 
030.65 
024.47 
025 .89 
060.50 
081.25 

1964 
073 .52 
061.86 
044.88 
047.25 
050.68 
028.67 

026.74 

078.36 
077.87 
026.29 
117.17 

073.68 
046.49 
019.21 
105.76 

106.31 
106.99 
102.39 
225.61 
206.24 
172.63 
059.34 
144.04 
089.23 
103.19 
090.52 
107.15 

1965 
072.74 
063.92 
048.56 
051.19 
049.75 
028.66 
030.96 
032.28 
060.75 
083.48 
077.32 
029.10 
115.28 
035.73 
076.01 
047.59 
019.97 
106.25 
099.51 
106.66 
109.48 
101.74 
228.35 
209.06 

059.82 
149.66 
089.86 
107.40 
087.93 
106.07 

1966 
072.87 
064.01 
048.35 
050.31 
047.05 
031.12 
030.11 
033.25 
069.25 
082.97 
077.39 
027.11 
114.72 
036.47 
075.38 
046.44 
017.19 
107.21 
101.75 
107.21 
111.13 
101.33 
226.02 
208.48 
177.15 
062.34 

+ 

i __ _ 

0 
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·o 
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I - ~ J 
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106090 4 

0 
2404301 

1404601 

0 
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0 
1061101 

?06150( 

0 
1061701 

0 
2405101 

0 
104590! 

t53302 

0 
1054,01 

0 
1053602 

0 
1061201 

0 
1061602 

~ 4 05302 

0 
2405601 

0 
1062101 

~ 0 6270, 

0 
2406402 

b 
1046601 

' 
0 
1054502 

~054 8 01 

~062201 

0 
2406201 

0 
2406604 

+ 
?04740! ' 0 0 

104750! I0 4840( 

1047ao, .... = .. ,.,i 

0 
1055401 

?055701 

0 
1063101 

?063702 

0 
2407701 

0 
1055301 

0 
10:,0203 

0 
1055904 

0 
1063601 

0 
24 07202 

0 
1056!02 

0 
1056404 

0 
I056403 

0 
1055902 

0 
1055901 

0 
1063301 

0 
1064701 

~401301 

0 
2408401 

0 
2407601 

0 
2408701 

~406902 0 
2407901 0 

2415201 

02415506 
02415609 

-+ 

LAMB COUNTY 

W e ll No. 1962 1963 1964 1965 1966 W ell N o . 1962 1963 1964 1965 

10 44 401 103.42 098.26 115.14 118.95 121.94 10 60 304 ---------- 067.80 068.66 
10 44 501 -------·-- ---------- 109.54 115.15 121.17 10 60 401 122.57 126.20 123.47 
10 44 703 -------- _ 079.90 085.56 087 .95 ---------- 10 60 601 109.83 101.89 101.66 
10 44 801 064.00 068.58 067.46 071.08 10 60 904 ---------- 137.50 138.05 
10 45 401 ---------- 110.50 111.83 117 .48 119.32 10 61101 ---------- 061.69 064.93 

070.24 
130.25 
101.32 
139.93 

10 45 501 ---------- ---------- 132.03 130.58 136.45 10 61 201 048.76 049.80 050.89 053 .89 
10 45 701 ---------- 071 .40 075.79 078.15 080.24 10 61 501 ---------- ---------- 106.14 112.92 
10 45 901 ---------- ---------- 132.22 137.77 135.14 10 61 602 ---------- ---------- 090.18 091.19 
10 46 601 ---------- 111.40 149.29 154.24 162.89 10 61 701 ---------- ---------- 106.23 110.51 
10 46 703 135.79 139.57 143.45 148.45 151.87 10 62 101 ---------- 046 .33 047.75 050.02 
10 47 401 119.08 122.06 125.33 129.52 135.71 10 62 201 ---------- ---------- 092.79 096.22 
10 47 501 ---------- 119.68 124.78 129.98 10 62 701 105.31 110.23 112.98 119.38 
10 47 801 147.05 148.05 150.61 154.72 159.81 10 63 101 ---------- 064.20 064.62 078.18 
10 48 401 125.90 129.33 130.15 135.72 140.28 10 63 301 083.20 082.43 086.61 089.78 
10 52 101 057.64 058.40 060.92 065.62 069.07 10 63 601 ---------- ---------- 101.39 103.52 
10 52 201 ---------- ---------- 037 .03 037.69 ------- _ 10 63 702 120.11 124.66 124.28 127.96 
10 52 601 028.13 028.78 029.31 030.01 030.62 10 64 701 ---------- 105.79 110.52 
10 52 901 059.02 059.69 062.06 062.62 063.21 24 04 301 ---------- 063 .40 053.94 057.48 
10 52 902 046.45 047.20 048.62 048.78 049.12 24 04 401 155.09 ---------- 164.86 179.18 
10 53 101 -------- _ 058.90 050.04 053.42 053.72 . 24 04 601 064.79 066.09 065.16 067.86 
10 53 302 063.51 067.00 068.94 071.42 072.91 24 05 101 ---------- 037.60 037.49 039.01 
10 53 602 042.02 044.36 046.50 047.35 048.00 24 05 302 095.50 098.45 098.64 099.87 
10 54 101 072.36 074.61 075.18 078.81 24 05 601 ---------- ---------- 089.81 094.31 
10 54 202 112.52 113.01 114.19 118.35 124.81 24 06 201 ---------- ---------- 117.79 125.15 
10 54 301 132.28 135.02 138.41 144.07 148.02 24 06 402 082.40 084.86 084.36 085.91 
10 54 502 ---------- ---------- 087 .61 090.72 096.78 24 06 604 ---------- 107.70 110.01 112.98 
10 54 801 059.93 060.94 061.82 062.99 064.51 24 06 902 079.77 086.22 085.18 092.29 
10 55 203 ---------- 137.39 140.57 146.53 150.89 24 07 202 131.51 133.26 140.98 144.18 
10 55 301 ---------- 153.34 157 .87 164.61 170.05 24 07 301 113.61 117 .24 118.39 122.34 
10 55 401 -------- _ -------- _ 147.06 153.12 158.98 24 07 601 130.56 133.39 138.04 139.12 

09 48 902 
09 56 301 
09 56 902 
09 64 301 
09 64 601 
10 41401 
10 41601 
10 41 702 
10 41 903 
10 41905 
10 42 402 
10 42 503 
10 42 701 
10 42 703 
10 42 704 
10 42 805 
10 42 902 
10 43 401 
10 43 601 
10 43 706 
10 43 707 
10 43 805 
10 43 903 
10 43 908 
10 43 910 
10 44 708 
10 49 101 
10 49 102 
10 49 301 
10 49 602 
10 49 801 
10 50 503 
10 50 702 

'-== _ , _ ~2 ~~ z2~ ---------- ,;~~-~;; 9z~-~~ n~·~! n6.~~ ~~ 22 z2~ 123.05 ~?~-!~ ~~7-~7 130.68 
082.69 

026.98 
040.37 
074.47 
037.68 
082.94 

045.79 
028.09 
045.84 
074.79 
042.87 
084.52 

1966 
124.31 
068.98 
039.25 
055.64 
135.08 
132.46 
120.31 
081.17 
068.15 
092.17 
110.94 
106.89 
076.18 
085.64 
098.81 
066.48 
070.23 
096.55 
108.62 
079.07 
077.56 
074.34 
088.61 
074.28 
071.19 
074.89 
045.56 
045.56 
024.83 
048.89 
075.02 
044.72 
084.42 

10 50 801 
10 51101 
10 51105 
10 51301 
10 51305 
10 51403 
10 51 501 
10 51602 
10 51 701 
10 51 703 
10 57 102 
10 57 201 
10 57 401 
10 57 501 
10 58 502 
10 58 701 
10 58 801 
10 59 101 
10 59 103 
10 59 302 
10 59 401 
10 59 501 
24 01101 
24 01201 
24 01401 
24 02 701 
24 09 201 
24 09 301 
24 10 201 
24 10 302 
2411201 
25 08 301 
25 16 301 

080.54 
116.55 

027.58 
111.91 
032.66 
074.89 
047.69 
016.36 
116.18 
094.52 
109.66 
110.73 
102.78 
225.71 
206.74 
169.24 
059.32 
141.07 
089.75 
102.66 
087.62 
107.05 
081.98 
116.54 119.32 122.33 

090.42 
112.35 
091.65 
105.98 
081.07 
123.75 

1966 

069.24 
125.90 
107.27 
143.51 
070.41 
059.03 
109.89 
089.96 
113.12 
051.03 
098.48 
123.35 
066.28 
093.12 
099.72 
131.38 
111.67 
059.41 
181.52 
074.51 
039.98 
104.63 
098.02 
131.33 
087.72 
117.76 
082.76 
148.59 
125.42 
141.31 
135.80 
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Preplant Irrigation 
Should Just Fill 
Soil's Root Zone 

As preplant irrigation begins on the 
High Plains, an Extension irrigation 
specialist suggests that farmers plan 
their first watering so they apply only 
the amount which can be effectively 
stored in the soil's root zone. 

The specialist, Bill Lyle, of Lub­
bock, says in general too much water 
is applied during preplant irrigation 
in this region. 

There are instances where as much 
as 12 inches are applied when four 
inches will bring the soil to its field 
capacity throughout the root zone, 
the specialist said. 

Field capacity is the maximum a­
mount of water a soil can retain for 
crop use. 

"Watering deeper than four feet 
is usually inefficient and results in 
considerable losses to deep percola­
tion," Lyle said. 

Water necessary to saturate the root 
zone varies with the soil type. Lyle 
describes the water holding ability of 
the common soil types on the South 
Plains as follows : 

Hardlands - such as Pullman clay 
loams - hold an average of 2 to 21h 
inches of water per foot of soil. At 
this rate, it takes eight to 10 inches 
to fill the four foot root zone. But 
the intake rate of these soils is ex­
tremely low so it is difficult to apply 
much more than four inches per irri­
gation. 

Mixedlands - such as Amarillo 
fine sandy loams - hold about 11h 
inches per foot of soil. A six-inch 
preplant irrigation should bring the 
root zone to field capacity. 

Sandylands - such as Brownfield 
loamy sand - hold an average of 
one inch of water per foot of soil. An 
application in excess of four inches 
is probably wasteful. 

To estimate the amount of water 
applied per irrigation, farmers first 
learn the pumping rate of the well. 
This gallons-per-minute figure can be 
converted to acre-inches per hour by 
dividing it by 450, Lyle said. 

The acre-inches per hour can then 
be multiplied by the time per set and 
divided by the area irrigated to give 
the number of inches applied per 
acre. 

For example, Lyle says this is how 
you can figure a 600 G PM well pump-

4!WJad ss111::, puo::1as 

THE CROSS SECTION 

ing on 1.5 acres for a six hour set. 
( 1 ) The 600 GPM well puts out about 
1.3 acre-inches per hour ( 600/450= 
1.33 ) . ( 2) Multiplying the acre-inches 
per hour of 1.3 times the 6 hours of 
the set gives 7.8 total acre-inches. 
( 3 ) This 7.8 is then divided by the 
area irrigated or 1.5 acres to give 5.3 
inches of water per acre. 

Irrigation is not 100 percent effi­
cient because of such things as ditch 
losses and evaporation. Average effi­
ciency is estimated at about 70 per­
cent, Lyle says, so the average amount 
of water applied per acre in this ex­
ample is 5.3 inches times .7, which is 
3.7 inches. 

"Notice that we use the word 'ave­
rage'," Lyle said. "The water pene­
tration will be greater at the upper 
end of the furrow and less at the 
lower end." 

Those with limited irrigation water 
may want to consider an application 
that will not bring the entire root zone 
to field capacity, he said. 

Studies at the South Plains Re­
search and Extension Center, near 
Lubbock, indicate that average sum­
mer rains with light preplant irri­
gation will produce yields comparable 
to those experienced with heavier 
preplant irrigations. 

Lyle said in years of less than ave­
rage rainfall , the center has , of 
course , gotten significant yield de­
creases with the lighter preplant irri­
gations. 

New Water District 
Created At Lamesa 

The South Plains Underground 
Water District was created February 
2. 

A hearing was held in Lamesa by 
the Texas Water Rights Commission 
at which time the commission issued 
the order for the creation of the Dis­
trict. 

The district will cover parts of 
seven counties. Dawson, Lynn, Terry, 
Gaines, Yoakum, Cochran, and An­
drews counties are included in the 
delineation. 

The district has appointed tempor­
ary directors who will call an election 
in the near future. Residents of the 
above mentioned counties will be giv­
en the opportunity to vote on partici­
pation in the District. 

PLEASE CLOSE THOSE 
ABANDO NED WELLS ! ! ! 
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RELATION OF WATER DEPLETION 
TO WATER CONSERVATION 

BY RUSSELL BEAN 

The High Plains Underground Wa­
ter Conservation District was formed 
as a conservation and regulatory 
agency aimed at making the best pos­
sible use of water stored in the great 
Ogallala sands underlying the South 
Plains of Texas. It covers all or parts 
of 13 counties. It is operated by elect­
ed county committeemen and an 
overall board of five members, plus 
the necessary technical and adminis­
trative staff headed by Mr. Tom Mc­
Farland as manager. The headquarters 
are in Lubbock. 

Over the years the directors of the 
HPUWCD have b~en a rather remark­
ably astute group of men ,and the 
question of the long-ran~e effects of 
depletion of the Ogall3la water in 
this area was discussed soon after the 
formation of the Water District. There 
was no question in the minds of the 
directors that as pumping increased 
over the area, the water t::1ble would 
fall proportionately. It was obvious 
to them that the loss was far faster 
than the recharge, and that the re­
charge was for all practical purposes, 
insignificant. Also, it was obvious that 
land buyers had begun to pay a pre­
mium for land with proven water for 
irrigation. Therefore it was obvious 
that water was a capital asset which 
was being depleted. 

As a conservation agency, the Wa 
ter District wanted the means to show 
landowners in the Southern High 
Plains that Ogallala water was a valu­
able asset to be used with the greatest 
of care. And thus the question came 
up , "How is the best way to educate 
the water users of the South Plains 
in the careful use of this resource?" 
Oftentimes the water has been, and 
is being, wasted with little thought 
of its being a non-renewable asset. 

One of the basic ideas initiated 
within the concept of water depletion 
was to get the water user to see, di­
rectly, the cost of water in the course 
of his doing business. The nerve that 
runs to the pocketbook is considered 
to be very tender. And the person 
primarily concerned here is the irri­
gation farmer or landowner who, at 
this point in history, has been ne­
glecting to take into account the cost 
of water in growing his crops. Now, 
he does take into account the cost of 
pumping and the cost of the distribu­
tion of water over the land, but he 
doesn't take or at least he hasn 't 
been taking, into account the real 
value of the water as stored beneath 
his land. 

To use an over-simplified example, 
suppose a man pays $600 per acre 
for irrigable land at a time and place 
where dry land of equivalent auality 
sells for $200 per acre. It is obvious 
that the man is paying $400 per acre 
for the water. Let's suppose further 
that there is a 20 year supply of water 
under the land. In a case, the man 
would have a direct cost of $20 per 
acre per year to add to his farming 
costs. At least he should have this 
cost in his accounting both for tax 
purposes and for his own information, 
but up to now there has been no way 
to account for this cost for tax pur­
poses except to use up the water, 
sell the land, and take a capital loss 
of $1,000. To carry this theoretical 
case a little fa rther, if the land in­
volved were a half section with a 
capital loss of $400 per acre, the capi-

tal loss would be $128,000 out of 
which the landowner would be expect­
ed to get no tax relief on $127,000 of 
the loss. 

I am sure that all of you agree 
that there has been a very consider­
able cost factor in South Plains agri­
culture which has been neglected over 
the years. At the same time I am 
sure that all of you agree that if the 
landowner of this area took into ac­
count each year the cost of water 
used in agriculture, through capital 
depletion, there would certainly be a 
strong tendency to be most careful 
of the use of water. Add to this the 
necessity of keeping records on re­
maining thickness of the saturated 
section of water sands, plus the year­
ly recording of the decline of the 
water table, and then it is all too 
obvious that with the most primitive 
of arithmetic the landowner will be­
come aware of what is happening 
to his investment. Even a glance at 
such a set of figure::; should do more 
for water conservation than years of 
more conventional educational cam· 
paigning. 

By 1954, such ideas as I have out­
lined had been crystallized, and the 
first move was to collect enough data 
to ask the Internal Revenue Service 
for a ruling. Several conditions had 
to be met, of course. First, the wells 
from which the pertinent data was to 
be taken needed to be in the Water 
District. Second, the wells needed to 
be accurately gauged as to water level 
over a long period of time at regular 
intervals. Third, the well logs needed 
to show the location of the bottom 
of the water-producing section, and 
this usually would mean the point 
where the Triassic formation starts, 
the Red Beds as they are usually c:!l­
led in this area. Four, there needed 
to be an obvious record of a premium 
having been paid for the water 'Jnder 
the land. Five, there needed to be an 
owner of the water and the land who 
was willing to be the quinea pig. Niany 
owners with many pieces of land and 
many wells were checked over, and 
that is a long, long story; but suffice 
it to say that Mr. Marvin Shurbet, a 
former director of the Water District 
and presently a member of the Texas 
Water Development Board , a :i'loyd 
County farmer who lives a few miles 
east of Petersburg, was chosen to be 
that guinea pig. 

The first step was to ask for a rul­
ing in late 1954. The first two attor­
neys to work on this matter were 
Lloyd Croslin of Lubbock and Joe 
Greenhill of Austin. They, with Mr. 
Ray Lawrence, the Lubbock account­
ant who worked out the first figures 
nn water depletion on Mr. Shurbet's 
land, went to Washington in January 
1955 to argue the logic of the case. 
but the IRS turned them down. 

Further efforts were made to get 
IRS approval of water depletion in 
1956, 1957, 1958, and 1959, all to no 
avail. In 1960 a test was initiated in 
which Mr. Shurbet took a carefully 
calculated depletion on his income 
tax. It was denied and the case went 
to the Federal Court in Lubbock in 
Januarv 1962. 

By this time a number of refine­
ments had been worked out in an ef­
fort to make the case air-tight. Mean­
while , Lloyd Croslin had died and the 
local attorney who carried the load 

(Continued on Page 4) 
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The Necessary Materials To Calculate 
Ground Water Depletion Are Now Available 

Featured in this month's edition are 
some of the "tools" prepared by the 
District for use by tax payers in cal­
culating their water depletion allow­
ance. On the front page is one of the 
many maps prepared and accepted 
by Internal Revenue Service. The 
map shown is a "saturated thickness" 
map which reveals the thickness of 
the water bearing sands in a certain 
area. Maps of this type are used to 
determine the amount of water be­
neath a piece of land at date of ac-

quisition. 
On page three we have placed a 

copy of the Guideline for Calculating 
Cost Depletion Deduction for Ground 
Water Used for Irrigation in the High 
Plains Underground Water Conser­
vation District No. 1. This guide is 
used to establish the amount of cost 
that a landowner will have in the 
water beneath his land. Landowners 
may use this guideline to establish 
their water cost. or they can use 

(Continued on Page 4) 

Guidelines For Calculating Cost Of Depletion 

Cou nty 
Bailey 

Po tter 

Castro 

Cochran 

Deaf Smith 

Lubbock 

Parmer 

Armst ro ng 

Randall SE 

Randall NW 

Hockley 

Floyd 

Lamb 

Lynn 

Yea r 
1948 
1953 
1958 
1963 
1965 
1948 
1953 
1958 
1963 
1965 
1948 
1953 
1958 
1963 
1965 
1948 
1953 
1958 
1963 
1965 
1948 
1953 
1958 
1963 
1965 
1948 
1953 
1958 
1963 
1965 
1948 
1953 
1958 
1963 
1965 
1948 
1953 
1958 
1963 
1965 
1948 
1953 
1958 
1963 
1965 
1948 
1953 
1958 
1963 
1965 
1948 
1953 
1958 
1963 
1965 
1948 
1953 
1958 
1963 
1965 
1948 
1953 
1958 
1963 
1965 
1948 
1953 
1958 
1963 
1965 

Percent Of Cost 
Attr ibutable To 
I rrig. Water: 

69 
73 
72 
70 
70 

0 
39 
52 
62 
62 
53 
60 
64 
66 
66 
9 

39 
56 
67 
67 
60 
72 
71 
71 
71 
40 
55 
52 
56 
57 
18 
51 
60 
65 
65 
28 
52 
51 
34 
28 
32 
33 
37 
29 
29 
32 
33 
54 
62 
62 
50 
51 
59 
64 
63 
40 
50 
56 
66 
66 
30 
53 
57 
57 
57 
36 
41 
43 
58 
58 

Cost Per Acre Cost Pe r Acre 
Of lr r ig. Water Att r ib. To Dryland 
Cannot Exceed : Cannot Be Less Than 

115 25 
250 50 
300 70 
350 100 
350 100 

0 50 
80 80 

130 85 
245 100 
245 100 
80 40 

150 50 
250 70 
360 100 
360 100 

5 35 
80 60 

210 75 
330 100 
330 100 
100 30 
190 50 
225 60 
410 100 
410 100 
65 60 

200 90 
225 100 
340 155 
340 155 

20 50 
110 65 
200 95 
360 125 
360 125 
35 50 

140 60 
130 80 
85 100 
85 100 
40 50 
50 80 
85 90 
50 100 
50 100 
40 50 
50 80 

135 90 
250 100 
250 100 
100 30 
145 60 
220 75 
325 100 
300 100 

70 50 
135 70 
185 90 
340 110 
340 110 

50 50 
160 65 
220 90 
325 130 
325 130 

45 50 
85 65 

150 100 
325 125 
325 125 
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• 665 ll · 6Gl SCHEDULE TO SUPPORT DEDUCTION FOR DEPLETION ON GROUND WAT ER 
USED FOR IRRIGATION 

T AXP A YER 

OJ!N and MARY DOKES 
0 1mty) tat,:} 

5-128 Main A venue Lubbock Texas 79401 
N A M E 0~ THE COUNTY IN WHI C H Y O UR FARM IS L OC AT E D 

IMPORT ANT: If your fa rm wa s acquired in more than one acquisi t ion, prepare o separate depletion schedul e for each 

ac qui si t ion ( t rac t ) mak i ng up your form . 

1. (a) Number of acres 391) Show on ly the n umber of acres In this a c qui s itio n ( tract) 
{b) Give complete legal descr iption o f this tract and loca te this tract in spaces provided on the back. of thi s fonn. 

'2 , Is this farm wi thin and port of a Water Conservation District? lN YE S O N O II yes , please give your 

Water Conservation District No .--'---

3. (a ) Dote of acquisition ]96Q 

(b ) How did you acquire this tract? iKJ P URCHASE O INHERITANCE ~GI FT . D EXCHANGE 

"!· Basis ot time of ocqUisition : , • , • , •• , , , , , .. , .. , , , • , , . , .• , • , , , •• , .. • , • , , , , , , • , , • 

(a ) !f by purchase, your pu rchase price . 

( o ) If by inheritance, the fair market value on that dote (as s hown by Federal Estate Tax Re turn if f iled or 

inhe ri tan ce tax re turn ) 

(,:, !! by gdt, donors basis plus g if t tax paid but to tal not to exceed foir market value at time of gift . 

(d ) If by e xchange, give deto.ils o n back , 

S. V:ilue of improvements, Including residence, at time of acquisition . .. . • , , , , , • , • , , , , • • , , • • • • • 

6. Basis attributable to land and wa ter (L ine 4 less Line 5) , , , , , , · , · , , , , • , • , , • · · · • • • • • 

'7. Basis attributable to la nd and w a te r per acre . . , , · , , , , , , · , · · · · · • · • • • • • • · • • 

( To determine th i s, diuide amount on line 6 by number of acres on this trac t from line /(a)) 

8. Po rtion of basis attributable to ground water per acre . , , , , , , • • • • • • · · · · 

( 'l ) If your farm is port of High Plains Underground Water Conservation District No. 1, you may use t he 

percent of value attributable to ground water as shown in the guideline table for that areo . Such value 

should not exceed the upper limit for water nor should the balance attributable to land be le ss than the 

lo wer limit for land as shown in the guidellne table (Show percentage used_..fil__ %; Upper l imit 

for wate r I 262,()() ; Lower l im it for lan d I 106.00 ) 
(b ) If you computed the amount on line 8 by some'other method checlt. here O and explain the basis of your 

computation on back. . 

9 . t'lec:line In water table under this tract for this year: __ ,._ __ ft. Show source of lnfonnatlon: 

10, Saturated thickness of wate r fo rmation under this tract in year of acquisition 159 ft. Show how this 

was determined Map No 6658703 & 666 3704 Stroight I ine lnteT9latioo 
. ( If additional space is needed, show on back) 

11, Water depletion allo wance p e r acre in t his yv ar: 

To de termine thi s , di vide declin e in water table (line 9) by sa turated thi ckn ess (l in e 10) and multiply result 

by bas i s of ground water per acre ( line 8 ) 

136,QQQOO 

19 200 00 
Jl6 800 00 

36500 

208.00 

(Line 
91 _i__ ft X $ 208.00 (Line 8) = depletion per acre . • • • •, • , • • • • · • · • • • • • $, ___ _::c5.:::23,:__ 

(Lme JO) 159 
12, Your water deple tion allowance fo r this year • •• , •• , , , • • .. , • , • • , , , · , • • · • • • • • • • • • · · • • • • $, _ _ ...1]..,;,8u7,.4.,,0Q.,__ 

To de term in e thi s, multiply acre s of this tra ct 391) (line /(a)) by 

water depletion per acre $ _ _.,5_,2.,3 __ (l in e 11 ) 

13. Water depletion claimed and allowed in prior years . 

(a) Prior to 1962 837 (b) 1962 (c) 1963 (d) 1964 

{Over) 

T his form is for comPuti:ng co s t depletion deduc tion s by taxpay ers in the Southern High Plains of Te-;A.os 
and New Mexico who extra ct groun d wa ter from th e Ogal lala formation for irrigation purposes . 
(See R evenue Proc edure 66-11, Internal Re venue Bulle tin [966- 12 da ted Morch 21, 1966) 

•O OM -8431 
(It•· J~!y 1965) 

U.S. TREASURY OfPAltTMENT · INTERNAL Rf VEN UE Sf RVICE 

CLAIM 
TO BE FILED WITH THE DISTRICT DIRECTOR WHERE 

ASSESSMENT WAS MADE OR TAX PAID 

T.\ • Oirtnd Oired<1r will indico te in the blod:: below the ~ind of claim filed, ond fill ,n, where reqvir.d. 

~ Refund of Taxes Illegally, Erroneously, or Excess ively Collected . 

O Refund of Amount Poid for Stamps Unused, or Used in Error or Exceu . 

O Abatement of Tex Assessed (not applicable to estate , g ift , or income loxes ). 

PLEASE TYPE OR PRINT PLAINLY 
Nome of toi.poyer or purcha ser of stomps 

JOII N and MARY DOKES 
Number ond streel 

5428 Main A venue 
: C,ty, to"'n, Stole, Posrol ZIP Code 

( Lubbock, Texas 79401 
licable items-Attach letter size sheeh if space is not sufficient 

D11tw,tO,r..:tor' , St<1mp 

{Oc,r.lh..:11,~.dl 

Yovr 1ociol secu rity nvm ber b. If on employer, enter employer 1dent,fico11on nvmber 

159( 12 : 3122 
c O,itrid in which retvrn {if ony) wos r,l ed d . Nome ond oddreu shown on reh.lrn, ,I d,flerenl from obove 

Dallas, T cxas 
Period-if fo r lox reported on onnvol bos is, prepare separate form for eoch toi.oble yeor f. K,nd of toi. 

from Jan. 1, , 19 63 , To Dec. 31, 19 63 Income 
g Amovnt of onenmenl i, Oo te, of poymenl 

Feb. 15, 1964 , 3,222.00 
h Dote 1tomp1 were pvrcho1ed from 

Government 
Amov nt lo be refunde d (If ,ncome toa, I· Amovnl lo be obo ted (no! opplicoble lo income, eslo te, or 
complete compvtot,on below) 91~ tons ) 

502,00 

k The cloimonl be lieves tho! thi7ioJmr~ruWcf"r~io11~ 'so1i,y°1troi,rt a0 i-C"Ch lculation of tax clue to the allowable 

cost depletion deduction for ground water used in our business of irrigation 
farming in accordance with Rev. Rul. 1965 - 296 and Rev. Proc. 1966 - 11 . 

Taxable income per return $13,674.00 
Less: Cost depletion deduction 1,674.00 

Corrected taxable income 

Corrected tax 
Tax paid 

Refund reques ted 

12,000.00 

2,720.00 
3,222,00 

502,00 

(Sec attached schedule to support deductions for depletion on ground 
water used for irri ation). 

COMPUTATION OF INCOME TAX REFUND 

l Tex withheld 

2 . Estimoted tax pa id . 

3 . Tox paid with original return 

4 . Any add it iona l income tax paid 

S . Totolta)( poid (Add lines 1-4 ). 

6 . less: Your computation of correct lox 

7 . Amount of overpoyment 

8 . Amount previously refunded 

9 . Net overpayment (Enter in item i above} 

In come Tax 

Under penalties of perjury, l declare that this cla im , includ ing ony accompanying schedules ond statements , hos been examined 
b y me and to the best of my knowledge and bel ief it is true and correct . 

Signed ... JOHN . DOKES······· ... . ................ . 

Do ted ·------·-·------ April 15 ...• 19.66 MARY DOKES 

FORM 843 ( b v. 7-65 ) 
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TEXAS TECH TAX INSTITUTE ON 

WATER DEPLETION 
Details of how High Plains land­

owners could claim an income tax de­
pletion allowance on underground 
water was explained to over five hun­
dred persons March 11th. The meet­
ing was a special meeting of the Tex­
as Tech Tax Institute and the High 
Plains Underground Water District. 

Howard C. Longley of the Internal 
Revenue Service explained the recent 
tax ruling by the Treasury Depart­
ment which allows a depletion allow­
ance for ground water depleted in the 
business of farming. 

Joe G. Moore, Jr., executive direct­
or of the Texas Water Development 
Board explained what information 
was available from his organization. 
He commented on the cost of prepar­
ing this information and distributing 
it to landowners not in organized wa­
ter districts. Moore stated that a very 
small number of landowners had re­
quested information and due to the 
cost, it was doubtful that the board 
would prepare information to be dis-

tributed. He did however, state that 
any information the board now has 
would be available to the taxpayers. 

Land value cost guidelines develop­
ed by Dr. Vernon T. Clover of Texas 
Tech were presented and discussed. 
The guidelines show the amounts of 
the purchase price that can be attribu­
ted to the cost of water and land. 

Ed Reed, hydrologist for the Water 
District, explained the saturated thick­
ness and decline maps prepared by 
the District. He gave a definite exam­
ple on determing the saturated thick­
ness of the water bearing sands and 
the decline of the water table on a 
tract of land in Lamb County, Texas. 

Questions were taken from the aud­
ience and answered by Jack Sexton, 
Vernon Clover, J . Chrys Dougherty, 
Clarence P. Brazill, Jr. , Edwin L. 
Kahn, Joe G. Moore, Jr. , Howard Long­
ley, George McCleskey and Ed Reed . 

Maps. cost guidelines, and refund 
claim forms were distributed. 

Participants and guests at the recent Texas Tech Tax Institute on water de­
pletion included left-right, Clarence P. Brazill, Jr. President of the Institute; 
Ellis Campbell, District Director, Dallas District of Internal Revenue Service 
Joe G. Moore, Jr. Ex. Director Texas Water Development Board,; Russell 
Bean, Chairman of The Board H.P.U.W.D. Marvin Shurbet farmer and member 
Texas Water Development Board; Howard C. Longley Internal Revenue Service. 

Relation Of Depletion 
(Continued From Page 2) 

from then on was George McCleskey, 
aided by Clancy Brazill. In Austin, Joe 
Greenhill had become a justice of the 
Texas Supreme Court, and his former 
partner, Chrys Dougherty, took over. 
And in Washington, Edwin L. Kahn 

had become a part of the team. A­
mong the refinements decided on 
were, for one, that the score of the 
case would be limited to the Southern 
High Plains with its unique isolation, 
thus precluding any possible argu­
ment of recharge from the Rocky 
Mountains. Another thing, decided 
early, was the point of sticking to cost 

)_ .• 

Interested landowners in the High Plains Water District have recently been 
studying maps prepared by the District for use in calculating water depletion 
allowances. Above left-right, B. V. Padon of Spri·nglake, Tom McFarland of 
the H.P.W.D., State Representative Bill Clayton and Donnie Clayton of Spring­
lake discuss a water decline map for Lamb County. 

Materials Available 
(Continued From Page 3) 

other means to establish this fact if 
they so desire. 

The Schedule to Support Deduction 
for Depletion on Ground Water Used 
for Irrigation has been filled out to 
give our readers an idea of how to 
complete the form. This "tool" is de­
signed to give the exact location of 
the land where depletion is claimed. 

Form 843 is the standard claim 
form used by the Internal Revenue 
Service. It has also been completed 
to give the reader an idea of how to 
complete such a form . 

depletion only. 
In January 1963, a year after the 

case was presented, Judge Dooley 
handed down the decision in favor 
of Mr. Shurbet. The government ap­
pealed and oral arguments took place 
before the 5th Circuit Court of Ap­
peals in Houston in June 1964. A year 
later that decision was handed down, 
again in favor of Mr. Shurbet. Some 
five motnhs later, on November 2, 
1965, the government announced that 
the decision would not be appealed to 
the U. S. Supreme Court, and in De­
cember the Treasury Department a­
greed to acquiesce in the decision. 

ow it took 11 years and a lot of 
work to get to this point, in December 

These "tools" will become very 
familiar on the Southern High Plains 
during the coming years. In addition 
to the "saturated thickness" maps . 
decline maps have also been prepared 
by the Water District. If one should 
desire to secure a set of maps for his 
particular county they are available 
at the District office. The maps are 
being made available at the cost of 
printing which is 50c per map . 

To many this is not new material. 
but we felt we had many readers who 
live in other areas that might be in­
terested in how we were establishing 
the facts for tax payers in the High 
Plains Water District. 

1965, just three months ago, and I 
am sure that all of you realize what 
a monumental task awaited the Water 
District and the Internal Revenue 
Service in preparing guidelines and 
maps to make possible the proper ac­
counting of water depletion for in­
come tax purposes. The amount of 
work which went into the preparation 
of these maps and tables is almost 
impossible to conceive, and I won't 
try to give credit to all the people in­
volved as the list is lond, but the cul­
mination of their efforts will mean 
many dollars will be saved annually 
by landowners using ground water 
for irrigation. 

l0v6l sexa,1 '>poqqn1 
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Mineral 
Leases 

During the past ten years much 
has been said about mineral leases, 
both good and bad. 

Years ago when oil and gas was 
first discovered in West Texas, miner­
al leases were welcomed by all and 
these leases put a lot of money in a 
lot of pockets and really gave some 
areas in West Texas a "shot in the 
arm", as far as economy is concerned. 
In many areas this is still true. These 
leases provided income from which 
fine schools were constructed and 
many jobs for local people were creat­
ed. 

The industry moved along and 
times were good for everyone in the 
petroleum business, lessees, lessors, 
producers ,and everyone. Then the oil 
became hard to produce and make 
money due to allowables and the price 
of raw crude. The producers began 
looking for an inexpensive method 
of producing marginal wells and here 
we are today. 

Lengthy discussions have been con­
ducted on oil leases that are now in 
effect and what they mean to the 
owner of the surface rights to a piece 
of property. 

The pracitce of "water flooding" 
oil leases has proved to be very suc­
cessful in recovering crude oil which 
would otherwise be unrecoverable. 
Many differences of opinions have 
arisen over water flood projects in 
some West Texas areas using fresh 
water. 

Many of our readers are unaware 
of the specifications of mineral leases 
negotiated in past years as well as 
those drawn today. In an attempt to 
inform our readers we would like to 
expand on a few problems that have 
arisen from mineral leases during 
the past few years. 

One problem incurred has been the 
clause in almost every mineral lease 
negotiated in West Texas that gives 
the "free use of wood, water, and 
coal for the production of oil." Pe­
troleum people interpret this clause 
to give them the use of fresh water 
in the production of oil , specifically in 
"water flood " projects. Farmers, who 
in many instances never owned the 
mineral rights to a piece of land, in­
terpret the clause to mean that the 
free use of fresh water was for the 
drilling and construction of the well 
and nothing thereafter. 

The interpretation of this clause has 
been presented to the courts in Hock­
ley County ,Texas. In a case filed in 

( Continued On Page 3 ) 

" THERE IS NO SUBSTITUTE FOR WATER" 

In the area ~n the High Plains of West Texas where this picture was 
taken there is no water _to waste. The wi:idmill has stopped pumping. 
Net returns from crops is_ low: Conservation i_s your responsibility. Do 
your part to_ make sure this will not be the picture of the entire West 
Texas area in future years. Water conserved is insurance against this 
becoming a reality for West Texas. 

COUNTY WATER TABLE DECLINES 
The average decline of the water 

table in the thirteen counties of the 
High Plains Underground Water Dis­
trict for 1965 was 2.06 feet. Listed be­
low are the counties and the average 
decline of each. 
Armstrong 1.84 feet 
Bailey 1.10 
Castro 2.37 
Cochran 1.27 
Deaf Smith 1.39 
Floyd 3.77 
Hockley 2.44 
Lamb 2.51 

Lubbock 
Lynn 
Parmer 
Potter 
Randall 

2.74 
1.22 
3.98 

.50 
1.66 

Parmer County had the greatest 
decline and Potter County had the 
least decline. 

When one's bank account declines 
sharply, one takes steps to control 
the decline. Water is money to the 
High Plains and everyone needs to 
take steps to conserve water. Start 
today to do your part. 

April 1966 

SEWAGE 
EFFLUENT 

Value of sewage effluent for agri­
cultural use is a topic from a recent­
ly published report by Dr. Clark Har­
vey and Ronald Cantrell of the A­
gronomy Department of Texas Tech­
nological College . 

The report was prepared for the 
Texas Water Development Board and 
entitled Use of Sewage Effluent For 
Production of Agricultural Crops. 

The following is an excerpt from 
the report. 

The economic contribution that 
could be made to the State through 
efficient use of 1,317,375 acre-feet of 
effluent would be difficult to esti­
mate. An estimate that has had wide 
distribution in the literature and of­
ten quoted by speakers is that agri­
culture returns $44 to $51 per acre­
foot of water used. The value would 
vary greatly with crops and the in­
fluence that increased acreages of 
some crops might have on prices. The 
estimated value of an acre-foot of 
water varies from a net of $16.50 for 
an average of several crops to $78.50 
for cotton. In any case the value is 
sufficiently high to justify expendi­
tures necessary to properly distribute 
it over productive soils. 

In Israel sewage effluent is con­
sidered of sufficient value to justify 
transporting it 60 miles from the 
point of origin. 

A ranch operator using San An­
tonio sewage effluent states that his 
ranch will support two cows per acre 
compared with one cow per 30 acres 
on local non-irrigated land. 

Crops And Acreage 
Data available on crops being irri­

gated and the specific acreage of 
each is scant. Information available 
is summarized in the table below. 

Major Crops Irrigated 
With Sewage Effluent 

Crop Acreage 
Wheat 1,610 
Cotton 1,580 
Grain Sorghum 1,609 
Alfalfa 365 
Rye 20 
Corn 60 
Oats 100 
Pasture grasses 5,801 
Not Specified 1,011 

Total 12,157 
Included in "Pasture grasses" in 

the table are Johnson grass, Coastal 
Bermuda grass, and native or related 

( Continued On Page 2) 
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BILL J WADDLE 
Editor 

BOARD OF DIR!i:CTORS 

Precinct 1 
<LUBBOCK and LYNN COUNTIES) 

Russell Bean. President . .. 2806 21st St. 
Lubbock, Texas 

Precinct 2 
<COCHRAN, HOCKLEY and LAMB COUNTIES> 
Weldon Newsom Secretary-Treasurer Morton 

Precinct 3 
<BAILEY, CASTRO and PARMER COUNTIES) 
Ross Goodwin ·-············-···· -············· Muleshoe Texas 

Precinct 4 
(ARMSTRONG, DEAF SMITH, POTTER and 

RANDALL COUNTIES) 
Andrew Kershen ······--·-···· Rt. 4 Hereford Texas 

Precinct 5 
<FLOYD COUNTY) 

Chester Mitchell Vice President .. Lockney , T e x 

District Office Lubbock 

Tom McFarland --·····-······--·-· . District Manager 
Wayne Wyatt ·-······· ·--······· Field Representative 
Bill J . Waddle .... Cross Section and Education 
Kennith Jackson ······-·-······ Field Representative 
Tony Schertz ............. ·--······ .... .......... Draftsman 
Kenneth Seales .................... Field Representative 
Dana Wacasey ..... ..... ....... ............... Bookkeeper 
Clifford Thompson ............................ Secretary 
Mrs. Doris Hagens .............. Secretary 

Field Office, Hereford 
Mrs. Mattie K. Robinson ............. ......... Secretary 

Field Office, Muleshoe 

Mrs. Billie Downing ---·----····-·-············· Secretary 

COUNTY COMMITTEEMEN 

Armstrong County 

Cordell Mahler, 1968 ---- ··-··--·· Wayside, Texas 
Foster Parker, 1967 --··-···-· Route l, Happy 
George Denny, 1969 ............ Rt. 1, Happy, Texas 
Guy Watson, 1968 ····-----··········-··· Wayside, Texas 
Jack McGehee. 1967 ·········--··········· Wayside, Texas 

Balley County 
Mrs. Blllle 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 ---------······--· 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 County 
E . B . Noble 

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

Committee meets on the last 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 1969 .......... Rt l, 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, He r e ford , T e x 
Billy Wayne Sisson,. 1968 -······ Rt. 5, Hereford 
J. E . Mccathern. Jr., 1967 ...... Rt. 5, Hereford 
BlllY B. Moore, 1968 ····--·-······· Wlldorado, Texas 
Charles Packard. 1967 ·-············· 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 
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 ----- Rt. Q, Lockney Texas 
M. J. McNeill, 1968 .................... 833 W. Tennessee, 

Floydada, Texas 
Committee meets on the first Tuesday of each 

month at 10:00 a .m., Farm Bureau Office , Floy­
dada. Texas. 

THE CROSS SECTION 

Hockley Countr 
Mrs. Phyllis Steele 

.... , •__!__!_!.._!t-,. 

917 Austin Street, Levelland 

Bryan Daniel, 1967 .. ............ Rt. 2, Levelland 
Preston L. Darby, 1968 ............ Rt. l, 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. 017 Austin Street, 
Levelland, Texas. 

Lamb County 
Calvin Price 

620 Hall Ave . Littlefield 

Willie Green, 1967 . ................. Box 815, Olton 
Roger Haberer, 1968 ............ . ........ Earth, Texas 
W . B. Jones, 1969 . Rt. 1. Anton, Texas 
Troy Moss 1968 ... Rt. l, Littlefield, Texas 
Raymond Harper, 1966 ................... Sudan, Texas 

Committee meets on the first Monday of each 
month at 7:30 p.m., Rayney's Restaurant Little­
fi e ld, Texas. 

Lubbock County 
Mrs. Doris Hagens 

1628 15th Street, Lubbock 

Weldon M. Boyd, 1967 .. . .. 732 6th Pl. Idalou 
Bill Hardy, 1968 ...... Rt. l, 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 

Hubert Teinert, 1967 . ................ Wilson Texas 
Harold G. Franklin, 1968 . . Rt. 4, Tahoka 
Don Smith . _ .... Box 236 New Home, Texas 
Oscar H. Lowrey, 1967 ....... . ... Rt. 4, Tahoka 
Reuben Sander, 1968 ............ Rt. l, Slaton, Texas 

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

Parmer County 
Aubrey Brock 

Wilson & Brock Insurance Co ., Bovina 

Webb Gober, 1969 R . F . D., Farwell, Texa s 
Henry Ivy, 1967 ... ··--············ Rt. 1. Friona 
Walter Kaltwasser, 1967 ............... RFD, Farwell 
Carl Rea, 1968 ············--·--·----- Bovina, Texas 
Ralph Shelton, 1968 ·······-········-- .... Friona, Texas 

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

Potter County 

E. L . Milhoan, 1967 .... ..... . ..... . Wildorado 
W . J . Hill. Jr., 1969 .................... Bushland, Texas 
L . C. Moore, 1968 ........................ Bushland, Texas 
Jim Line, 1968 ........................... Bushland, Texas 
Eldon Plunk, 1967 ............................ Rt. l, Amarillo 

Randall County 
Mrs. Louise Knox 

Randall County Farm Bureau Office, Canyon 
R. B. Gist, Jr., 1968 ······----- Rt. 3 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 

Sewage Effluent 
( Continued From Page 1 ) 

species. This type of vegetation is 
normally adjacent to sewage disposal 
plants and represents minimum cost 
to t~e us~r in seedbed preparation, 
seedmg, tillage, harvesting, etc. Also 
this cover is present the year-round 
and provides erosion control superior 
to most row crops. Johnson grass is 
a low-value crop and would generally 
represent less than maximum or op­
timum utilization of the resource. 

Irrii;ation with water or effluent 
may be questionable in areas with 
annual rainfall in excess of about 
25 inches. This amount of rainfall if 
evenly distributed throughout t he 
growi!lg season would nullify many 
b~nef1ts of supplemental irrigation. 
There are very few areas in Texas 
that receive rainfall in this manner , 
and moisture deficiencies are com­
monplace throughout most of the 
State. 

Cost To Users 
Information about the cost of ef­

fluent to the user is scant. The most 
common arrangement appears to be 
one in which the effluent is donated 
to the user if he will defray costs in­
volved in removing it from the dis­
oosal plant or some area of deposit. 
In other cases the user pays a stipu-
1':lted sum for the use of the effluent. 
9thers are charged on a quantity bas­
is such as so much per 1,000 gallons. 
Figures made available are summar­
ized in this table. 

rost Of Effluent To User 
Amarillo $ 0.01 per 1,000 gal. 
New Braunfels 300.00 per year 
Ha~e Center .25 per 1,000 gal. 
Edinburg .50 per acre irri. 
Coahoma 150.00 per year 
Snyder .05 per 1,000 gal. 
Muleshoe 500.00 per year 
Midland .10 per 1,000 gal. 
Burnet .10 per 1,000 gal. 

As water resources become more 
acut~ it is probable that higher charg­
es will be demanded of users. Engine­
ers at San Antonio calculate the cost 
of producing a million gallons of ef­
fluent at $35-including chlorination. 
A million gallons equals 3.07 acre­
feet. 

It was surprising to the authors 
of this report to find a general lack 
of understanding or appreciation for 
the value of effluent. Its use was dis­
continued at San Marcos and Burnet 
after having been used 15 years or 
more. The vocational agriculture 
teacher and his FFA members recent­
ly took over the Burnet project. The 
Lorenzo FF A also utilizes the effluent 
of that town. This appears to be a 
very fine arrangement for the small­
er communities. 

Odors 
Properly treated sewage effluent 

does not possess objectionable odors 
or other undesirable characteristics. 
The authors visited several fields 
where effluent was being used and 
noted the absence of offensive odors. 
No odors were detected around the 
lagoons at Llano and Fredericksburg. 
Effluent coming from the secondary 
sediment tanks at San Antonio looked 
as clear and free from impurities as 
water from a flowing fountain. Very 
little additional treatment would be 
necessary to convert it to a supple­
mental source of drinking water. 

The tendency with land disposal of 
sewage is to apply as much sewage 
as possible on a limited area at rates 
hi~her than can percolate through 
the soil. Waterlogging of the soil and 
development of odors result from 
such practices. When the application 
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of sewage effluent to the land is gear­
ed to the needs of the soil and the 
crop, odor and waterlogging difficul­
ties do not arise. Effluent may have 
unpleasant odors also if the process­
ing plant is overloaded and the sew­
age is not properly treated. 

Conclusions 
From the information obtained by 

the survey, supplemental data provid­
ed by the Texas State Department of 
Health, and personal inspection of 
several sites where sewage effluent 
is being used, the authors have drawn 
the following conclusions : 

1. A resource of great economic 
value is not being used. 

2. In many instances this resource 
is looked upon as "something 
to be gotten rid of," and a mini­
mum expense of application re­
sults in low efficiency of the 
resource. 

3. Much of the effluent is used on 
low-value crops. 

4. Under proper climatic and soil 
conditions, the use of sewage ef­
fluent need not create nuisance 
conditions or health hazards. 

5. Crop irrigation with effluent can 
contribute to the economy of the 
area and solve satisfactorily the 
sewage disposal problem. 

6. It may be desirable or necessary 
to impound sewage during the 
nongrowing season for irrigation 
use during the growing season. 

Advantages Of 

Pumping Playa Lakes 
1. utilization of lake water will 

either offer the farmer an additional 
supply of water-raising the potential 
income of the farming unit substanti­
ally, or else will prolong his irrigating 
economy by using this lake water in­
stead of the underground water which 
is being exhausted. 

2. The pumping of water from playa 
lakes offers vast potential in salvag­
ing valuable land for crop production . 

3. Lake water which has been sam­
pled has shown that this water con­
tains between 3 and 15 tons of silt 
per acre foot. By utilizing lake water 
this valuable top soil, some of which 
stays suspended in the lake water, 
may be redistributed back on the land 
from which it eroded. 

4. Chemical analysis of lake water 
has shown that this water contains 
most of the major, minor, and trace 
elements which are necessary for the 
production of crops grown on the 
High Plains of Texas. Perhaps the 
most valuable chemical found in lake 
water is nitrate nitrogen ; quantities 
exceeding 30 pounds per acre foot 
have been analyzed. 

5. Temperatures made of the water 
pumped from the Ogallala formation 
average about 63 degrees F, whereas 
water in playa lakes averages about 
80 degrees from April through Sep­
tember. Most major crops grown on 
the Southern High Plains of Texas 
are greatly affected by soil tempera­
tures. The warmer water pumped 
from playa lake water will not lower 
soil temperatures as greatly as the 
colder water pumped from the Ogal­
lala formation and will not, therefore , 
retard growth. 

6. Pumping the water from plava 
lakes and/or modification virtually 
eliminates the production of mosqui­
toes. 
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HIGH PLAINS FARMERS CAN'T AFFORD TO LOSE. 

IRRIGATION TAIL 
During the last few days the High 

Plains Water District has served seve­
ral injunctions on High Plains' farm­
ers for allowing irrigation water to es­
cape from their land. Many more will 
be served in the near future if farm­
ers continue to allow their irrigation 
water to escape from their land. 

Farmers who have been served 
should not feel that they are being 
made examples, everyone allowing 
water to escape will be treated in the 
same manner. 

The injunctions ask the court to 
order the farmer to stop wasting wa­
ter. Waste as defined by the State 
Statutues of the 51st and 53rd Legis­
latures reads in part as follows: 

Willfully causing, suffering, or 
permitting underground water 
produced for irrigation or agri­
cultural purposes to escape into 
any river, creek ,or other natural 
watercourse, depression, or lake, 
reservoir, drain, or into any sew­
er, street, highway, road , road 
ditch, or upon the land of any 
other person than the owner of 
such well, or upon public land. 
If the injunction is granted , the 

fa rmer then must comply. If he fails 
to comply with the ruling of the court, 
he is then in contempt of court. 

What can a farmer and land owner 
do to prevent the waste of water? 
Many proven practices are available 
for farmers if they will only use them. 
Many use the excuse that these prac­
tices are bad economics and will not 
pay for themselves. Well folks , the 
time for paying for the installation 
on good economics is about gon_e. H 
you are gambling with your hveh­
hood ( your water ) you are taking a 
big gamble. We only have so much 
water and when we deplete this sup­
ply we must look for importation of 
outside water sources. 

There are several plans for the 
importation of water into West Tex­
as. There is one plan that for all 
practical purposes completely ignores 
the High Plains area as far as the 
importation of water is concerned. 
The plans that do include West Tex-

By BILL J. WADDLE 

as are large and great and will take 
many years to develop. What do we 
do between now and the time these 
plans become a reality? We go to 
work to conserve and use wisely what 
we have. 

Now, back to the original question. 
What can a farmer do to prevent 
waste? He can bench level, terrace, 
use more of his ingenuity in irrigat­
ing, and he can re-use water. 

One of the most frequent argu­
ments representatives of the District 
hear concerning tail water losses is 
that, "my neighbor down the road has 
a lake or pit about a mile from here, 
and he picks up all of my water and 
uses it to irrigate." This may be true, 
but a lot of water is still being wasted 
and lost in transit. Also, if this water 
is transported in county road ditches , 
this violates the waste statute of the 
State of Texas. 

Let's assume that this water is 
transported in ditches cut on the 
property of the land owner. Tests con­
ducted by the Agricultural Engineer­
ing Department of Texas Tech in 
1954 in co-operation with the Soil 
Conservation Service and the Water 
District show ditch losses to range 
from 10 to 40 per cent per 1000 feet. 
These tests were conducted in pre­
pared ditches where losses to vegeta­
tive uses were almost nil. Most ditch­
es were constructed with ditching ma­
chines and the water was not allowed 
to spread over a large area such as 
in the ditches along county roads. 

Losses from a wide ditch such as 
the ones along county roads would 
probably be higher than regular ditch 
losses due to the additional area of 
seepage, vegetative growth, and the 
additional surface area exposed for 
evaporation. 

Using a 20 per cent loss per 1000 
feet, how much water will actually 
get into a lake or pit if the water 
runs down the county ditch. 

S·ee Chart ----+ 
If the water should enter a tail 

water pit located on the farm, then 
the loss would almost subside due 

Simple arrangements to capture and _save water can be . developed on 
many farms. This simple siphon tube lifts water from behind_ an earthen 
dam and vuts it in ditch for irrigation. Notice the small primer on the 
bank of the dam. This is used to prime the siphon tube. There are no 

WATER 
to the quick removal and re-applica­
tion to the farm. If the water runs 
to a large lake a great loss continues 
from evaporation. 
Evaporation Losses 

( Losses computed on average evap­
orative loss of 0.3 of an inch per day 
free surface evaporation from re­
cords of the United States Weather 
Bureau, April through September ) 

Estimated Losses By Evaporation 
From Playa Lake Surfaces 

Surface Acres Gallons Lost 
of Lake Per Minute 

5 28 
10 56 
15 84 
20 112 
30 168 
40 224 
50 283 
75 423 

100 556 
One might assume that if 400 gal­

lons per minute ( and this is not a 
large stream of water ) escapes from 
a farm and travels a mile in a county 
ditch and then into a surface lake of 
about twenty-five acres, then for all 
practical purposes every drop of this 
water is wasted. 

The author finds it difficult to 
understand how a farmer can go to 
the expense of pumping water and 
then giving it to his neighbor or lett­
ing it go to waste. Production costs as 
they are today, this would seem to be 
bad economics. 

Mineral Leases 
( Continued From Page 1 ) 

the District court at Levelland, Texas , 
Sun Oil Co. vs. Whitaker, the oil com­
pany alleges that the free wood and 
water clause allows it to use fresh 

Gallons Leaving 
Farm 

400 G.P.M. 
400 G.P.M. 
400 G.P.M. 
400 G.P.M. 
400 G.P.M. 
400 G.P.M. 
400 G.P.M. 

Traveling 
( in feet ) 

1000 
2000 
3000 
4000 
5000 
6000 
7000 

water for a water flooding project on 
the defendants land. The defendant 
landowner alleges that the under­
ground water beneath his land is his 
property and that the oil company 
has no right to use his fresh water 
for any purpose other than drilling 
and developing a well, which is what 
he feels was the original intent of the 
mineral lease. 

The Courts will decide this issue in 
the near future it seems quite evident. 

Individuals or parties negotiating 
mineral leases should be aware of the 
following provisions of many leases. 

1. Almost all standard lease forms 
give the free use of wood, water, and 
coal for the production of oil. If the 
lessor objects, the oil company fre­
quently will omit this clause from 
the lease. In some instances the lease 
contains a clause that specifically 
gives the free use of water for water 
flooding or secondary recovery. 

2. If you are purchasing land with 
no minerals, it is a good idea to check 
the existing mineral leases on the 
property. In some instances waivers 
can be obtained from the oil company 
stating that no fresh water will be 
used in secondary recovery opera­
tions or "water flood" projects under 
that land. 

3. Before purchasing land one 
should make a thorough search for 
any unitization agreement that might 
exist involving minerals beneath the 
land in question. Unitization agree­
ments frequently contain specific 
language granting the oil operator the 
right to use fresh water for "water 
flood" projects on the land as well as 
other land included in the unitization 
agreement. 

A little time and care spent in ex­
amining mineral leases diligently can 
save many worries in the future for 
land owners, royalty owners, and oil 
producers. 

Please Close Those 
Abandoned Wells!!! 
Water Lost 

80 Gallons 
144 Gallons 
195 Gallons 
236 Gallons 
268 Gallons 
294 Gallons 
315 Gallons 

Available for 
Recovery 

320 
256 
205 
164 
132 
106 
85 

fuel costs here and the water being used is rainwater an~ irrigat_ion 
tailwater. You may have a place on your farm for such an installation. 
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WATER RESOURCES COMMITTEE 

WEST TEXAS CHAMBER OF COMMERCE 
The West Texas Chamber of Com­

merce held its annual meeting in 
Fort Worth April 22 and 23. The Wa­
ter Committee of the Chamber met 
and passed the following resolutions. 

Federal Water Pollution 
Control Activities 

In 1965, the Federal Water Pollu­
tion Control Law was amended to pro­
vide, among other things, for the es­
tablishment of water quality stand­
ards and the abatement of pollution 
of interstate or navigable waters. The 
Law sets up procedures under which 
each state may establish criteria and 
a plan for implementation and en­
forcement to be filed with the Secre­
tary of Health, Education and Wel­
fare prior to June 30, 1967. If a state 
does not establish adequate water 
quality standards, the Secretary may 
do so. 

As required by the law, the Gover­
nor of Texas filed a letter of intent 
that Texas will comply with the Law 
by adopting water quality standards 
for certain interstate waters and de­
veloping a plan for the implementa­
tion of such standards. The Texas Wa-

ter Pollution Control Board and the 
other state agencies are moving to 
meet the June 30, 1967 deadline. 

This year, legislation has been in­
troduced which would greatly expand 
the federal authority in water pollu­
tion control. S. 2987 (Muskie ), HR 
13104 (Fallon) and HR 1 3 1 0 5 
(Wright ) are identical bills w h i c h 
would amend the Federal Water Pol­
lution Control Act in such manner as 
to bypass many of the procedures es­
tablished in the 1965 Act and give 
the Secretary of Interior greatly in­
creased authority in establishing and 
enforcing water quality standards on 
interstate or navigable rivers or tri­
butaries thereto ( which probably in­
cludes every stream in Texas ) . 

Among other things, the proposed 
legislation would give the Secretary 
authority to set up River Basin Com­
missions a n d the right to approve 
comprehensive river basin pollution 
control plans and the means of en­
forcement thereof. The Secretary 
would be empowered to require no­
tice of any proposed waste discharge 
and to enforce pollution abatement, 

Playa lakes are being modified all over the High Plains. A simple modifi ­
cation shown here is channeling the water from the shallow parts of the 
lake to the pump. The lake water is pumped directly into a concrete 
line for distribution to crops. 

even including the right to enter pri­
vate property without a warrant . . . 
Hearings will be held on S. 2987 be­
ginning April 19 and running through 
the week of May 2. 

The Water Quality Act of 1965 
gave the states two years in which to 
establish water quality criteria and 
implementation plans and there has 
not yet been time to determine whe­
ther or not this Act will be effective 
in combating pollution. There can be 
no doubt that Texas will file its stan­
dards and plans with the federal agen­
cies before the deadline and, because 
of the threat of federal action if the 
states do not act, it is reasonable to 
assume that all, or nearly all, of the 
states will meet the deadline. In this 
situation, Congress would be acting 
prematurely in passing further legis­
lation giving more authority to the 
federal government until it is known 
that the 1965 Act is not sufficient to 
resolve the nation's pollution prob­
lems. 

An agency which has almost un­
limited power to establish and enforce 
water quality standards will control 
the water supplies and as a result, 
the destinies of every water user, 
particularly all industrial and agri­
cultural users . West Texans have 
demonstrated many times their ability 
to solve their water problems without 
federal intervention ,and there is no 
doubt that they can and will cooperate 
with and aid the state agencies in 
complying with the requirements of 
the 1965 Act. Therefore, the Water 
Committee recommends the following 
resolution for adoption by the West 
Texas Chamber of Commerce and urg­
es its distribution to members of Con­
gress and others as appropriate : 

RESOLVED, that the present 
Federal Water Pollution Control 
Act, as amended, ( 33 U.S.C. 466 
et seq ) provides the necessary 
authority and procedures under 
which the states may establish 
water quality criteria and plans 
for their implementation and en­
forcement. No additional federal 
authority should be authorized 
unless and until it has been de­
termined that the states are not 
acting under the present Law. 
The West Texas Chamber of Com­
merce opposes the enactment of 
S.2987, HR 13104 and HR 13105. 
The Committee also feels that Tex-

as industrial and agricultural interests 

should establish an interim committee 
having state-wide representation to 
work with and aid wherever possible 
the Texas Water Pollution Control 
Board and the other state agencies 
in their efforts to comply with the 
1965 Act. The West Texas Chamber 
of Commerce should express its wil­
lingness to join with the other Texas 
chambers, the Texas Manufacturers 
Association and/or other industrial 
and agricultural organizations in es­
tablishing such a committee. 

House Resolution 4671 
Whereas, HR 4671 would authorize 

the secretary of interior to make a 
study of the movement of water 
into the Colorado river basin, 

Whereas, It would be to the benefit 
of West Texas to be included in 
any study involving the transferal 
of water from an area of surplus 
to an area of deficit, 

Therefore, Be it resolved that the 
West Texas Chamber of Commerce 

urges the Texas Congressional Dele­
gation to amend HR 4671 to include 
Texas in this plan and any other 
study concerning the movement of 
water into the Southwest area. 

Resolved, That the West Texas Cham­
ber of Commerce supports the ef­

forts of Texas Technological College 
to establish an underground water 
laboratory at the college. 

Whereas, The state water plan, as it 
is now being prepared by the Texas 
Water Development Board, is pre­
dicated upon projections to the year 
2020, and 

Whereas, Spokesmen for the Texas 
Water Development Board have 
been publicly quoted to the effect 
that the plan, as now being prepar­
ed, will make no provision for an 
increased water supply for the geo­
graphical area of West Texas not 
included in the plan 

Now, Therefore, Let it be resolved by 
the West Texas Chamber of Com­
merce in convention assembled at 
Fort Worth, Texas this 21st day of 
April, 1966 that the water develop­
ment board be petitioned and urged 
to make adequate provision in the 
forthcoming Texas master water 
plan for meeting the needs of West 
Texas to 2020 and thereafter. 

Water Is Your Future, Conserve It! 
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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, 1967 ............ __________ Wayside , Texas 

Balley County 
Mrs. Billie Downing 

High Plains Water District 
Box 594 Muleshoe 

Marvin Nieman, 1968 ---· Rt. l, Box 107, Muleshoe 
James P . Wedel, 1967 ---·------------ Rt. 2, Muleshoe 
Homer W. Richardson, 1968 ...... _. Box 56, Maple 
W. L. Welch, 1967 -----------·--·-------- 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 County 
E. B. Noble 

City Hall, Dimmitt 
Calvin P e tty , 1969 ·---·--· Box 605, Dimmitt, Texas 
Ray Riley, 1967 ............. _. ___ 71 W. Lee, Dimmitt 
Frank Wise, 1967 ....... - ...... 716 W. Grant, Dimmitt 
Donald Wright, 1968 _............... Box 65, Dimmitt 
Morgan Dennis, 1968 ____ ............ Star Rt. Hereford 

Committee meets on the last 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 1969 --------- __ 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, Here ford, Tex 
Billy Wayne Sisson,, 1968 _______ 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 first Monday of each 
month at 7:30 p.m., High Plains Water District 
office, Hereford, Texas. 

Floy d County 
Sam Puckett 

325 E. Houston St., Floydada 
Bill Sherman, 1967 ---------·--·--·-- Route F, Lockney 
J . S . Hale, Jr., 1969 -----------· Rt. l , Floydada, Tex 
Tate Jones, 1967 --------·----------------- Rt. 4, Floydada 
M. M. Julian, 1968 ---------- Rt. Q, Lockney Texas 
M. J . McNeill, 1968 -------·-----------· 833 W . Tennessee , 

Floydada, Texas 
Committee meets on the first Tuesday of each 

month at 10:00 a.m .• Farm Bureau Office , Floy­
rlada . Texas. 
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Hockley County 
Mrs. Phyllis Steele 

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 a t 1:30 p.m. 917 Austin Street. 
Le velland. Texas. 

Lamb County 
Calvin Price 

620 Hall Ave. Littlefield 

Willie Green, 1967 _______________ ----· Box 815, Olton 
Roger Haberer, 1968 --··----------- ____ Earth, Texas 
W. B. Jones, 1969 ....... ___ Rt. 1. Anton, Texas 
Troy Moss 1968 ____ _ ___ Rt. 1, Littlefield, Texas 
Raymond Harper, 1966 ---···--· ........ -- Sudan, Texas 

Committee meets on the first Monday of each 
month at 7:30 p.m., Rayney's Restaurant Little­
field , Texas. 

Lubbock County 
Mrs. Doris Hagens 

1628 15th Stree t, 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. 0. 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, Toxas 
Oscar H. Lowrey, 1967 --····· -·-· Rt. 4, Tahoka 
Reuben Sander, 1968 ........... Rt. 1, Slaton, Texas 

Committee meets on 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 

Webb Gober, 1969 ________ R. F . D .• Farwell, Texas 
Henry Ivy, 1967 ·-·---- ........ ______________ Rt. 1. Friona 
Walter Kaltwasser, 1967 -----·------- 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 Cou nty 

E. L . Milhoan, 1967 ··-·- -----·· ·-·· --· Wildorado 
W . J. Hill. Jr., 1969 ·--------------·---- Bushland, Texas 
L. C. Moore, 1968 --------------------·-·- Bushland, Texas 
,Jim Line 1968 _ --···-··-··---·---······--·· Bushland, Texas 
Eldon Plunk, 1967 ·-·-·------·---··----·--··-· Rt. 1, Amarillo 

Randa II Cou nty 
Mrs . Louise Knox 

Randall County Farm Bureau Office, Canyon 
R. B. Gist, Jr. , 1968 ..... _ ..... Rt. 3 Box 43 Canyon 
Ralph Ruthart, 1969 _ . .. Rt l , Canyon, Texas 
Carl Ha.rtman, 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 eacli 
month at 8:00 p.m., 1710 5th Ave., Canyon, Texas 

Texas is a big and mighty state. It 
covers many millions of acres of land 
of all descriptions and is populated 
with some of the finest people in 
the world. 

Sometime over a year ago, Gover­
nor Connally directed the Texas Wa­
ter Commission to prepare a com­
prehensive water plan for water de­
velopment of the entire State. Im­
mediately after the Governor's direc­
tive had been issued, the 59th session 
of the legislature passed S. B. 146 
which related to the reorganization 
of the Commission, transfering water 
planning responsibilities to the Texas 
Water Development Board. 

This same legislation also directed 
the Texas Water Development Board 
to prepare the water plan the Gover­
nor had requested of the past com­
mission. 

Today, the Water Development 
Board is in its final drafting of a 
water plan for the State of Texas pro­
.iected to the year 2020. But what is 
included in this plan for future wa­
ter supplies for West Texas? 

As of this writing, the plan has not 
been released to the public, but from 
indications made through public state­
ments by Water Development Board 
personnel it seems there is no pro­
vision for Texas water to help supply 
West Texas. 

The plan is expected to call for 
diversions of water from East Texas, 
South and West to the Rio Grande 
and Coastal areas but West Texas 
will be left out. It appears the only 
hope West Texas might have for ad­
ditional water must come from being 
made a part of a regional plan call­
ing for importations of surface water 
from other states. 

East Texas, where an apparent am­
ple supply of water is available has 
been projected and foreseeable water 
needs can be met for future years. 

The West Texas, Trans Pecos and 
El Paso areas in 1960 had a combined 
population of 1,111,191 persons or ap­
proximately 11.6 per cent of the popu­
lation of the State. The land area of 
this part of the State is approximate­
ly 76,108 square miles or 29 per cent 
of the total land area of the State. 

Farming, ranching, petroleum and 
industry are quite intense in this area, 
and water is a necessity if this e­
conomy is to continue to live. 

The time will come when the 
ground water supplying this highly 
productive area must be supplement­
ed. 

Water Development Board repre­
sentatives state that if any surface 
water was available for diversion from 
East Texas to West Texas, pumping 
expense would make the cost pro­
hibitive. Three hundred miles at a 
lift of 3000 ft. would make a cost in 
the water of about $168.00 per acre 
foot the Board estimated. Diversion 
may be expensive and the price of 
an acre foot of water prohibiitive, but 
nevertheless, West Texans still want 
to be made a part of the Master Plan. 

Years from now, ways and means 
might be found to cut those costs. 
One thing seems sure, if we aren't 
included in the plan now, we will 
never be included because canals and 
dams aren't easily moved. 

In a speech given by Joe Kilgore, 
who is a member of the advisory pan­
el to the Texas Water Development 
Board, at the Conference on Water 
Law at the University of Texas, he 
made the following comments. 

"The most urgent water require­
ment facing the State is an adequate 
surface water supply for irrigation in 
El _Paso , The Trans-Pecos and High 
Plams areas of West Texas. There is 
not enough surface water in the rest 
of the State, excess to other foresee­
able requirements, to provide for 
these needs, even at the present level 
of irrigation water use." 

He further stated, "The Plan will 
recognize that all Texans, not just 
those in the west, have a vital inter­
est in sharing the continued and ex­
panding contribution of West Texas, 
through its irrigated agriculture, and 
its uniaue culture and environment, 
to the State's economy. The Plan will 
propose the following specifications 
to aid in meeting the water needs of 
this area: 

( 1 ) Active and vigorous leadership 
at t he State level in proposals before 
the Congress for inclusion of West 
Texas in regional plans for the move­
ment of water from northwestern 
United States, or from the Mississippi 
and Missouri, to the West Texas area, 
and participation by the Texas Water 
Development Board in development 
and financing of such plans. 

( 2) State financial participation in 
carefully designed recharge projects 
to increase the storage in the under­
ground water-bearing formations 
which supply the West Texas area. 

( 3) Establishing a district offite 
of the Texas Water Development 
Board in West Texas, adequately staff­
ed with able personnel to assist in the 
wide range of research, data collec­
tion programs, improved water appli­
cation studies, and continuing techni­
cal and economical analyses, required 
to assure the optimum conservation 
and utilization of available water sup­
plies. 

( 4) State financial participation 
with local and federal agencies in a 
modern, large-volume inland desalina­
tion plant to provide additional muni­
cipal and industrial water supply. 

( 5 ) Continued exploration of the 
economic feasibility of import of wa­
ter from in-state sources of municipal 
and industrial water as specific un­
foreseen needs are projected. 

( 6 ) Intensified efforts to improve 
surface water quality in the upper 
reaches of the Red, Brazos, and Colo­
rado Rivers to permit multiple uses." 

Any way you analyze the situation, 
there is no surface water available 
in the State Water Plan for West Tex­
as. West Texans will help pay for the 
diversions that are called for in the 
plan, but no water will be coming 
their way from other sections of 
Texas. 

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." 
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It Was Worth 
The Effort 

The water depletion allowance for 
water used in the business of irriga­
tion farming is now an official reve­
nue rule and is now being used by 
many West Texas land owners who 
utilize underground water for irriga­
tion . 

For several years the Water Dis­
trict fought for such a rule and con­
cluded the fight with the U. S. vs 
Shurbet tax case. Many observers told 
officials of the district that it was 
just a waste of time and money, and 
would never be of much value to 
the tax payers. Critics of the case 
also maintained that the deduction 
would be so small that it wouldn 't be 
worth the time to take the deduction. 

The Water District has recently 
dome some investigating to see what 
the indicated results of the tax case 
might be. 

The Internal Revenue Office in Dal­
las reported that they had received 
approximately 4000 claims for a wa­
ter depletion allowance. Most of these 
claims were filed on the 1962 returns. 
Due to the small amount of time 
tax accountants had, most of them 
only filed claims for their clients ' 1962 
returns to prevent losing the claim 
under the statute of limitations rule . 
During the remainder of the year, 
claims for 1963, 1964 and 65 will be 
filed . 

A local tax consultant recently re­
viewed some of the water depletion 
tax claims made for his clients for 
the benefit of this article. He report­
ed that of the claims he reviewed 
the water depletion allowance was 
the result of the tax refund due his 
clients. 

These refunds ranged from $25.00 
to more than $2,500, and the average 
refund was approximately $550.00. 

Assuming that the $550.00 average 
held true for the 4,000 claims already 
filed , this would amount to some 
$2,200,000 to be refunded to the land 
owners in this area in the near future. 

The I.R.S. is expecting several more 
thousand claims in the near future 
for the years accountants did not file 
for. 

One can quickly see that from the 
small number of claims already filed 
that the effort was well worth it to 
fight so hard and long for a water de­
pletion allowance. 

The I.R.S. has advised that tax pay­
ers should be receiving their refund 
checks in the near future. 

PLEASE CLOSE THOSE 
ABANDONED WELLS ! ! ! 

THE CROSS SECTION 

Something New 
For State Rep. 

---- ;>-

Early in 1966, Bill Clayton, Spring­
lake farmer and State Representative 
discussed with the Water District the 
possibility of installing a tail water 
return system. 

"There really isn't much water lost 
off of my land at this location, but it 
sure does look bad," said Clayton 
during the early planning stages. 

The pit was constructed by Clayton 
using his own equipment, and is 
now in operation. 

The wells are being metered and 
a time recording wier is installed at 
the intake of the pit. Accurate records 
will be kept on fhe amount of water 
pumped from the well and the amount 
of tail water that reaches the pit. 

The pit pump is also being metered 
to determine how much water will 
be captured and reapplied to the land . 

The Water District will keep rec­
ords on the amount of water pumped, 
captured, and returned to the land. 
We hope we will be able to obtain 
accurate records to determine evapo­
ration and transportation losses. 

One last thought - that little bit 
of water that looked bad was enough 
to water twenty acres of land with a 
pre-plant irrigation. 

NO PIT ORDER 
ISSUED 

The Railroad Commission has is­
sued orders banning the use of salt 
water disposal pits in all oil and gas 
fields in all thirteen West Texas Coun­
ties in the Ogallala Ground Water 
Region. The orders require that all 
pits ( not just unlined ) be drained 
and filled by the deadlines establish­
ed. 

Deadlines are May 1, 1967, for pits 
in Martin, Andrews , Bailey, Cochran, 
Dawson, Gaines, Hale, Hockley, Lynn, 
Terry and Yoakum Counties. Dead­
line for compliance in Hemphill and 
Swisher Counties is September 1, 
1966. 

Similar orders had been issued by 
the Water Pollution Control Board 
in parts of the Ogallala region before 
the Courts held, and the Legislature 
decreed, that the Railroad Commis­
sion has exclusive jurisdiction over 
oilfield wastes. 

During the hearings, some operat­
ors asked for exclusions from the 
orders, and others asked that parts 
of the area of some Counties be left 
with pits. 

The Commission's orders cover 
the entire County in each case. 

Oklahoma Wins 
Court Battle 
Over Water 

On May 19, a three-judge Federal 
Court ruled unanimously that the 
State of Texas cannot prohibit a per­
son or persons from selling under­
ground water from beneath their land 
and transporting it out of the State. 

The case involved Mr. and Mrs. 
C. F. Mock, Oklahoma residents who 
own land in Wilbarger County, Texas. 
The Moks had sold underground 
water to the City of Altus , Oklahoma 
in December of 1964. In January of 
1965, State Representative, Bill Heat­
ly, whose district includes Wilbarger 
County, sponsored a bill banning such 
sales ,which was passed by the Legis­
lature. 

The opinion written by Circuit 
Judge Homer Thornberry overturned 
the year-old Texas law banning such 
sales unless specifically authorized 
by the Legislature. 

The Court granted the Mocks a 
permanent injunction against enforce­
ment of the law on the grounds it 
violates the commerce clause of the 
Constitution. 

Joining in Thornberry's opinion 
were U. S. District Judge Spears of 
Austin, and Suttle of El Paso. 

This decision once again emphasiz­
es that underground water in Texas 
is private property and can be used 
or sold as the owner desired as long 
as it is not wasted. 

Water Is Your Future, Conserve It! 

Drill ing Statistics For Jon, Feb, Mor. And April 
Completed We lls Pe rmits Issued Replacements Dry Holes 

Jan Feb Mar Apr Total Jan Feb Mar Apr Total Jan Feb Mar Apr Total Jan Feb Mar Apr Total 
{\rm strong 3 0 0 0 3 2 0 0 0 2 0 0 0 0 0 1 0 0 0 0 
Bailey 4 10 15 0 29 3 4 10 3 20 0 0 0 0 0 0 1 0 0 1 
Castro 20 5 12 10 47 14 8 8 16 46 1 0 0 0 1 0 0 0 0 0 
Cochran 3 6 1 0 10 3 1 6 0 10 0 0 0 0 0 0 0 0 0 0 
Deaf Smith 18 7 15 22 62 25 32 18 18 93 0 0 1 0 1 1 0 0 0 1 
Floyd 7 17 13 14 51 22 7 27 13 69 1 0 0 1 2 0 0 0 0 0 
Hockley 11 13 17 24 65 23 19 24 24 90 1 1 0 1 3 1 1 1 0 3 
Lamb 8 8 13 8 37 8 12 12 14 46 0 0 3 0 3 1 2 0 0 3 
Lubbock 18 22 18 58 116 39 37 43 16 135 3 0 0 2 5 1 0 0 1 2 
Lynn 4 11 6 14 35 7 13 14 11 45 0 0 0 0 0 0 0 1 0 1 
Parmer 10 16 14 17 57 13 21 15 27 76 1 0 1 0 2 0 0 1 0 1 
Potter 1 0 1 0 2 0 0 2 1 3 0 0 0 0 0 0 0 0 0 0 
Randall 5 3 5 6 19 3 4 10 19 36 0 0 0 0 0 1 0 0 1 2 

112 118 130 173 533 162 158 189 162 671 7 1 5 4 17 6 4 3 2 15 
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Evaporation Studies 
An initial grant of $10,850 for stu­

dies of water evaporation losses has 
been approved by the Office of Water 
Resources Research, U. S. Department 
of Interior, for the South Plains Re­
search and Extension Center here. 

The grant will support research to 
get basic scientific information about 
evaporation and to find methods to 
control it, according to Charles E. 
Fisher, research superintendent at the 
center. 

"Learning what atmospheric factors 
and soil properties exert major in­
fluence on the evaporation process 
will be the first objective of the 
study," Fisher said. 

Supervisor of the project will be 
Dr. C. W. Wendt, who was recently 
appointed associate soil scientist at 
the Research and Extension Center. 

Meteorologist Oliver Newton, with 
the U. S. Weather Bureau at the cen­
ter, and Agronomist Shelby Newman, 
in charge of water conservation and 
utilization research there , will cooper­
ate in the study. 

The Department of Interior grant 
also calls for efforts to find methods 
of decreasing evaporation losses by 
biological, cultural, mechanical or 
chemical treatments. 

''Approximately 40 per cent of the 
total annual water budget for Texas 
is lost to evaporation of water from 
soils," Fisher said. 

" If we could avoid just one per 
cent of this loss," he said, "it would 
save enough water to supply 26 cities 
the size of Lubbock for one year or 
enough water to irrigate the South 
Plains cotton crop 1 1/2 years." 

Related Studies Noted 
"The evaporation study will com­

bine into the current program of re­
search on conservation and utilization 
of rainfall and underground water at 
the center," Fisher said. 

Related research underway there 
includes irrigation requirements of 
crops, techniques and practices of 
adjusting to limited irrigation water, 
influence of slope on runoff and crop 
yield, different methods of applying 
irrigation water, land leveling, plas­
tic and chemical mulches, planting 
techniques and breeding crops es­
pecially suited to limited water. 

"The Department of Interior grant 
is one of two approved for the State 
of Texas, and it will receive high 
priority at the Center," Fisher said. 
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lmporlalion Of Waler For Wesl Texas 
The distant future of West Texas 

and its giant agricultural economy is 
dependent on the importation of wa­
ter. 

The High Plains of Texas contains 
about one-third of the potentially irri­
gable lands of Texas. It is estimated 
that the 5.1 million acres of land 
irrigated in 1964 will increase to at 
least 7.1 million acres in 1980 and to 
8.6 million acres by 2020 if sufficient 
water at a reasonable cost can be 
imported. Unless an adequate supply 
of irrigation water is made available 
to continue and expand our irrigation 
farming, large areas will retrogress 
to dry land farming and could cause 
quite an economic loss to the area, 
the state and the nation. 

Studies for the State water plan 
have revealed conclusively that there 
is not sufficient surplus water in East 
Texas in excess of higher priority 
needs to make it feasible to transport 
water from East Texas to West Texas 
for irrigation. The plan further re­
veals that if the water were available 
it would cost $168.00 per acre foot 
to deliver it to the High Plains from 
East Texas. High Plains farmers are 
now spending approximately $15.00 
per acre foot for the water they ex­
tract from the Ogallala formation . 

Officials of the Texas Water De­
velopment Board and members of 
their planning group have revealed 
that out-of-State sources will have 
to be relied on for a supplement sup­
ply of irrigation water. 

What alternatives do West Texans 
have to explore? 

A present alternative is to be prud­
ent in the use of the available ground 
water. By conserving and cutting 
down on the consumption and waste, 
several years of irrigated production 
can be assured. Researchers are dili­
gently working on the development of 
crops that require small amounts of 
water but yet produce good yields. 
Their efforts will contribute greatly 
to the conservation of water. 

Two long range water importation 
plans are now being pursued by West 
Texans and the Texas Water Develop­
ment Board. 

One is the proposed federal study 
of the Colorado River Basin Regional 
Water Supply Plan. This plan is 
known as HR 4671. The object of this 
act is to provide a program for the 
further comprehensive development 
of the water resources of the lower 
Colorado River Basin and for the pro­
vision of additional and adequate wa­
ter supplies for use in the upper as 

HWJ3d SSl!IJ puo::,as 

- ---~ 
well as in the lower Colorado River 
Basin. 

Representative George Mahon of 
Lubbock and Walter Rodgers of Pam­
pa, as well as the High Plains Water 
District, Texas Water Development 
Board, and the Water For the Future 
Committee of the West Texas Water 
Institute have been working diligently 
to have West Texas included in this 
study. 

If West Texas is included in this 
study it may reveal that irrigation 
water can be imported to the area 
cheap enough to maintain and in­
crease our irrigated acres and crop 
production. 

Another plan under study is the 
NAWAPA concept of the Ralph M. 
Parsons Company. This plan is a 
water collection and distribution sys­
tem utilizing the surplus waters of 
Alaska, the Northwest territories and 
the Rocky Mountain regions of Cana­
da. West Texas is presently included 
in this plan and has been allocated 
twelve million acre feet annually for 
irrigation in West Texas. 

The cost of the water will be off­
set by the sale of power generated by 
the series of dams proposed by the 
concept. It is hoped that the water 
can be delivered to West Texas at a 
cost of fifteen to seventeen dollars 
per acre foot. 

If a source of irrigation water is 
not found for West Texas total irri­
gated acreage in the region is expect­
ed to "peak out" at a little less than 
six million acres about 1980, up from 
the current 5.1 mililon, according to 
the Texas Water Development Board. 

Gradual acreage reduction overall, 
will then ensue until by 2020 only 
about 2.2 million acres can be expect­
ed to be supportable with ground 
water. 

Early studies reveal that it would 
be physically feasible to import sub­
stantial quantities of water to meet 
irrigation demands in this area from 
the North and Northwest areas of 
the United States. 

If sufficient irrigation water can be 
imported to West Texas at the same 
relative cost that it is now costing the 
irrigator to pump from the Ogallala, 
the irrigated acreage in West Texas 
could be expanded to 10. 7 million 
acres and there would be sufficient 
market demand to take care of the 
production by 2020. 

Storage of water would be no prob­
lem in West Texas. Water could be 
imported around the clock and stored 
in the greatest natural underground 
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This Tailwater Return System has recovered over 400 acre feet of water fo r 
J . B. Taylor of Friona, Texas. 

storage facility that has no evapora­
tion or leakage-the Ogallala forma­
tion. The water could be withdrawn 
and used for irrigation or municipal 
demands with little or no treating 
needed for purification. 

Importation of water to West Tex­
as is not only a local and State prob­
lem but a National one also. If this 
area is not supplied with adequate 
irrigation water the nation's f ood and 
fiber supply will be greatly cut. 
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IN LUBBOCK. 

State Water Plan Presented 
The Texas Water Development 

Board presented the State Water Plan 
to West Texans in a meeting in Lub­
bock, June 17th. 

About three hundred municipal, in­
dustrial and agricultural leaders from 
the High Plains, El Paso and Trans 
Pecos areas attended the public hear­
ing called by the Water Development 
Board to discuss the State Water Plan. 

The plan set out the projected wa­
ter needs of various sections of the 
state until the year 2020. 

As now presented, the plan calls 
for extensive efforts to import water 
to the West Texas area from other 
nnrthwestern st:i.t~s. No provision is 
made to move surplus water from 
East Texas to West Texas. The Board 
says that studies reveal that the cost 
would be prohibitive for people to use 
water for irrigation if it could be 
imported from East Texas. 

The Board proposes the folowing 
specific steps for implementing the 
Texas Water Plan as it relates to 
West Texas. 

1. The Board will aggressively seek 
action by Congress to authorize and 
direct the Secretary of Interior to in­
vestigate and report on the feasibility 
of a regional plan for water supply 
which will include West Texas. 

2. The State of Texas should parti­
cipate financially in this regional stu­
dy to the extent of one-half of the 
cost thereof allocated to Texas. Funds 
for this purpose should be made avail­
able as soon as possible, with appro­
priations for fiscal bienniums 1968-
1969 and 1970-1971 for this purpose 
in the amount of $500,000 per bien­
nium. 

3. If a regional plan which would 
provide adequate supplemental water 
for West Texas is found feasible , the 
Texas Water Development Board 
would participate in the implementa­
tion thereof on the same basis and in 
the same manner as is currently pro­
posed in connection with the State 
Water Project. Creation of a number 
of master districts covering appropri­
ate areas in West Texas would be 
necessary including authority and re­
sponsibility described for the districts 
needed in the Coastal Bend and Low­
er Rio Grande Valley areas. 

Additional West Texas Programs. 
Gradually depleting ground water 

supplies in West Texas, plus natural 
pollution of the upper Red and Brazos 
Rivers, require the immediate imple­
mentation of the following programs. 

1. Further research efforts and de­
monstration projects are urgently 

I nterested individuals discussed the State Water Plan r ecently in Lu bbock. 
Shown with Congressman George Mahon, left to right, are Joe Pate, Jr .. 
Frank Gray and Dan Johnson. Pate and Gray ar e local farmer s and 
Johnson is ex-Vice President of the Plains Cotton Growers . 

needed to achieve the maximum feas­
ible degree of conservation and the 
most efficient use of the limited local 
water resources available in the High 
Plains, El Paso, and portions of the 
North Central Texas and Trans-Pecos 
areas . 

2. Acceleration of playa lake modi­
fication as a cooperative water conser­
vation and public health program, par­
ticipated in by the State, local agen­
cies and individuals, and federal a-

gencies. 
3. Creation of a West Texas Divis­

ion office of the Texas Water Develop­
ment Board to coordinate research, 
demonstration projects, data collec­
tion, quality protection, and water 
conservation activities of the State 
with the programs of local water a­
gencies , municipalities, colleges and 
universities, and other interested 
groups. 

4. Acceleration of the topographic 

Actions contemplated in the above programs will require the following appropria­
tions for the fo,cal bienniums shown. 

Program 
Participation in Development of 

out-of-State Water Plan 
Research 
Demonstration Projects 
Playa Lake Modification 
Additional Topographic Mapping 
Saline Water Conservation Plant Design 

1968-1969 
Biennium 

$ 500,000 
100,000 
175,000 
130,000 
100,000 
200,000 

$1,205,000 

1970-1971 
Biennium 

$ 500,000 
100,000 
175,000 
130,000 
100,000 

$1,005,000 

It is anticipated that each of the above programs would have financial participa­
tion by local entities and Federal apencies. 

Program 
Creation of West Texas Division 

office of TWDB 

1968-1969 
Biennium 

1970-1971 
Biennium 

Salaries $ 132,000 $ 141,000 
Office Space, equipment 36,000 20,000 

and Vehicles 
Sub Total $ 168,000 $ 161,000 

The total cost per biennium for these important programs is $1,373,000 for 1968-
1969 and $1,166,000 for 1970-1971. 

mapping program to complete by 1971 
the mapping of the High Plains, North 
Central Texas and portions of the 
Trans-Pecos areas. 

5. Implementation with respect to 
projects to control natural pollution 
in the Upper Red and Brazos River 
Basins, and after evaluation of the 
projects under operating conditions, 
a re-examination of the Upper Red 
and Upper Brazos River Basin streams 
for development of possible additional 
surface water supplies for local and/ 
or regional use. 

6. Participation by the State in the 
cost of a saline water conversion plant 
with a capacity of 5 million gallons 
per day or more as a pilot project for 
West Texas. This project would in­
clude initial financing from State, 
local and Federal sources. Although 
the State would not assist in the an­
nual operational and maintenance 
costs, it would participate with local 
and Federal entities in the evaluation 
of the project. The State would parti­
cipate in the selection of an appropri­
ate site, the negotiation of agreements 
with local and federal agencies, and 
cost of pre-construction design of the 
installation. Costs for this participa­
tion during fiscal biennium 1968-1969 
is estimated at $200,000. Financing 
during the 1970-1971 biennium for 
construction would be dependent up­
on the design adopted, the plant ca­
pacity, and federal and local partici­
pation. 

Congressman George Mahon spoke 
briefly concerning the State Water 
Plan. Mahon said, "I am alarmed, disa­
ppointed and concerned that the Tex­
as Water Plan does not take adequate 
note of the requirements of this area." 

He also commented on how diffi­
cult it would be to obtain water for 
West Texas by importation from other 
states. "They are jealous over their 
water. You will have to fight over 
many a dead Congressman's body to 
get it", he said. 

G. H. Nelson of Lubbock, represent­
ing the Water for the Future Commit­
tee of the West Texas Water Institute 
reiterated Mahon's feelings in a 30-
minute dissertation on West Texas 
water needs. 

Both Mahon and Nelson urged the 
Board not to let the present produc­
tive area deteriorate while planning 
to develop new unproven areas for 
irrigation. 

The Water Development Board will 
hold another hearing in Lubbock in 
September to receive testimony con­
cerning the State Plan. 
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month at 8:00 p.m., 1710 5th Ave ., Canyon, Texas 

GUEST EDITORIAL 

Au All Texas Water Plan 
West Texas is, as it certainly must, 

looking to a number of out-of-State 
sources for surface water it will have 
to have in the future. 

But, quite naturally, it is still hop­
ing, and working, for a change in its 
"orphan" status under the Texas Wa­
ter Plan. This was made clear at the 
Texas Water Development Board's 
meeting in Lubbock. More convincing 
proof - much, much more - is want­
ed that it would be economically pro­
hibitive to move supplies from water­
rich East Texas to the High Plains. 

Long-range plans to import water 
from the Mississippi, Missouri and 
Columbia Rivers - or from Canada 
if and when the North American Wa­
ter and Power Alliance could be de­
veloped - are excellent as ideas. This 
despite the fact that the prospective 
costs , and the inter-State and interna­
tional problems involved, are stagger­
ing. 

But West Texans are still not satis­
fied with the idea that this area must 
be "written out" of the Texas plan, 
especially in view of the TWDB's as­
sessment that the needs of West Tex­
as are " the most urgent water re­
quirement facing the State." 

A most interesting point was not-

Lubbock Avalanche Journal 

ed at the meeting here by Cong. 
George H. Mahon and G. H. Nelson, 
chairman of the Water for the Future 
Committee of the West Texas Water 
Institute. 

The elaborate system of water in­
terchanges proposed in the State plan 
would include supplies to irrigate 
more than 800,000 acres of additional 
farm land in the Coastal Bend and the 
Rio Grande Valley. As pointed out 
by Representative Mahon, the State 
plan should focus more attention on 
"maintaining the agricultural econo­
my of this area before concentrating 
on areas not even in the irrigation 
business at this time." 

Mr. Nelson insisted, and properly 
so, that West Texas farmers should 
be given the opportunity to assess 
their ability to pay for East Texas 
surplus water. He also noted that it 
would be much easier for East and 
South Texas to tap the vast runoff 
of the Lower Mississippi than it would 
be for West Texas to withdraw water 
farther up the stream. 

The TWDB has stressed that its 
plan is still "tentative." West Texans 
are hoping it will remain that way 
until an "All-Texas" plan is develop­
ed. 

CHEMICAL TREATMENT OF WELLS 
If you are thinking about chemical­

ly treating your irrigation well for in­
creased yields, it probably would be 
wise to consider a few points con­
cerning your well to determine the 
possibilities of your well being helped 
by this chemical treatment before 
you spend your money. You should 
first determine if your pump is pro­
ducing all the water that the well 
bore will yield. If the pump is break­
ing suction, then it is apparent that it 
is, if not, then it would be wise to 
check the pumping level in the well 
bore. If the pumping level is several 
feet above the pump bowls , perhaps 
by simply adjusting the impellas in 
the pump, you could increase the 
Well's output. Your pump dealer will 
be glad to advise and help you with 
this matter. 

Another good indicator is to com­
pare the well yield with other wells 
in the immediate area. If your well 
is drilled to a comparable depth with 
a similar pump setting, and it is pro­
ducing less than the average well, 
then chemical well treatment has 
possibilities. 

Biological pollution by blue-green 
alga is probably one of the major 
problems of decreasing well produc­
tion. 

Contamination of wells by these 
blue-green alga is thought to be from 
dry spores which are carried in the 
air and find their way into the well 
bore through the small openings a­
round the pump base. 

This alga is fo und primarily in wells 
equipped with oil-lubricated pumps. 
The alga is thought to feed on the 
hydrocarbons or properties found in 
drip oil. 

A good way to determine if the 
well has alga is to back wash the 
pump several times. This will usually 
break loose small pieces of slime ma­
terial from the well which can be ob-

served in the water that is. fi ·st pump­
ed. 

Also, some wells emit unusual 
odors, which is another good indicator 
of pollution. Visual observation of the 
pump when it is pulled, which shows 
an accumulation or buildup of greasy, 
slimy foreign material on the pump 
column which was below the water 
level is usually a sure method of de­
termining pollution. Tape, electrical 
line or other devices lowered into 
the well below the water level usually 
will collect enough foreign material 
on it when it is removed from the 
well to indicate contamination. 

A water sample can be collected 
and sent to a laboratory to be analyz­
ed. This will give positive proof of 
whether or not the well is contaminat­
ed. 

There are several chemical compan­
ies operating in the High Plains which 
have sterilization agents which kill 
on contact this blue-green alga and 
other biological growths found in 
wells. 

Some of the materials used, such 
as Chlorine are highly corrosive and 
should not be left in the well for any 
great length of time. A good way to 
check the corrosive properties of a 
chemical on metal is to pour some of 
it on the pump base and/or inside the 
discharge pipe and observe it for a 
period of time. Another way is to put 
a sample of the chemical in a jar and 
place nails or other pieces of metal 
in the jar and observe the reaction. 
Unfortunately, most of these steriliz­
ing agents only kill the spores that 
they come into contact with. This does 
not completely solve the problem of 
the accumulation of the alga which 
has built up in the column pipe, out­
side the column and on the casing of 
the well. The accumulation of spores 
forms a slimy oily material which 

( Continued on page 3 ) 
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2020 Committee Report 
I 

Agriculture will continue to provide 
a half-billion dollars to the economy 
of the High Plains of Texas in 2020, 
the Texas Water Development Board 
and area residents were told recently 
at a "town hall" type meeting held 
by the Water Development Board in 
the Lubbock Municipal Auditorium. 

The prospect for the future of agri­
culture in the area was contained in 
a 56 page report by the 2020 Com­
mittee, a group of High Plains agri­
culture, education, industry, and busi­
ness leaders, to the Water Develop­
ment Board. The report provided the 
information about High Plains water 
resources and needs for "Water For 
The Future", the 50 year program of 
t he TWDB. The 50 year plan was un­
veiled to the public for the first time 
at the meeting. 

Edward G. Weber of Amarillo, a 
member of the group, presented a 
commentary on the 2020 Committee's 
r eport. 

"The report shows a 1959 value of 
agricultural production at just under 
500-million dollars. It projects to a 
high of 616-million dollars in 1980, 
but still sees agriculture as a half­
billion dollar business in 2020. And 
production of a half-billion dollars in 
fa rm products will be a major con­
t ribution to this state - and our na­
tion," the committee's summary, as 
delivered by Weber, said. 

Dr. Herbert Grubb, agricultural e­
conomist from Texas Tech, who made 
the projections on production and irri­
gation contained in the report. said 
the 2020 farm income figure was bas­
ed on 1959 commodity prices, and 
didn 't take into consideration increas­
es in value or increased crop yields 
t hat will probably take place in the 
next 50 years. 

Dr. Gerald Thomas, dean of agri­
culture at Texas Tech and a member 
of the 2020 Committee, said : "There 
is no area in the State of Texas that 
lends itself to agricultural science and 
technology as the High Plains does. 
Improvement in agromony and man­
agement technique will reduce our 
use of water and our farm economy 
will remain high although, if addi­
tional water is not available, we will 
have a higher percentage of dryland 
production." 

In this connection, the Committee's 
report urged the committee to take 
the high productivity record of the 
area into consideration in the allot­
ment of several million unassigned 
acre-feet of water from other sections 
of the state. 

"We ask that before you put un­
developed - and unproven - acres 

Chemical Treatment -
( Continued from page 2 ) 

makes penetration difficult for most 
sterilizing agents. 

Normally when the well is badly 
contaminated, it requires two treat­
ments. First with a chemical which 
contains properties which will pene­
t rate and cut loose the alga build-up 
on the pump and casing and allowing 
it to be pumped from the well. Then 
a sterilizing agent should be used to 
kill any live spores left in the well . 
Sterilizing agents should be used in 
the well at regular intervals to make 
sure that the problem does not re­
occur. 

"To be continued in next month 's 
issue." 

in irrigation in other sections of the 
state, that every means of bringing 
water to the High Plains - where 
the productivity of the land is already 
a proven fact - be studied in detail. 
So, before it is determined that it is 
not feasible to bring excess water 
from other areas of this great state of 
ours to the High Plains, let us deter­
mine together how much water is 
available and how much it will cost," 
the committee suggested in the sum­
mary it presented. 

Concerning the earlier report by 
the Water Development Board that 
new resources for the High Plains 
would have to be imported from other 
states, the committee said: "We 
would urge you that if this is truly a 
statewide water plan, that every ave­
nue within the power of the state 
government be investigated before 
the conclusion is reached that our 
sole solution is importation. This so­
lution is obvious. The question is -
Is it inescapable? " 

Earlier in the summary, Weber, 
speaking for the group, said: "Seve­
ral billions of dollars would be a con­
servative estimate of the investment 
in the future of this High Plains area 
that was represented in the member­
ship of the 2020 Committee. 

"Now, this fact is important for 
two reasons. First of all, it assured 
the area that the information provid­
ed for the Water Development Board 
would be realistic. You don't kid when 
you're talking about billions of dol­
lars. And the second thing that was 
important about this several billion 
dollars in investment is that it is 
evidence of confidence in the future 
of this area - long-range confidence." 

The 2020 Committee derived its 
name from the fact that the state­
wide water plan is designed to meet 
the needs of Texas through 2020. The 
group began meeting in early 1965 to 
provide High Plains water resources 
and needs information for the Texas 
Water Development Board. Its mem­
bers include the leading hydrologists 
and agricultural economists of the 
area, along with representatives of 
business, industry, banking and agri­
culture. 

Udall Calls For 
Water Safety Care 

There were 6,000 water accidents , 
1,381 of them fatal , during the past 
ten years in waterways throughout 
the nation controlled by the Dept. of 
the Interior. Secretary Stewart L. U­
dall has called for an intensified safe­
ty campaign to cut down the accident 
rate this year. The official order came 
after a special task force had com­
pleted its study of safety problems 
on nearly 7,000,000 acres of water 
supervised by the Federal Govern­
ment. The investigators found that 
most of the boating fatalities could 
have been avoided if people had stay­
ed ashore during bad weather. Among 
the swimming deaths reported from 
Recreation areas , use of unauthoriz­
ed areas was mainly responsible, fol­
lowed by "inexperienced swimmers", 
and "lack of supervision of children". 
Disregard for safety measures rather 
than ignorance of them caused most 
accidents. 

If r , 

Mr. Joe G. Moore, Jr., Executive Director of the Texas Water Develop­
ment Board delivering the opening statements for the Texas Water De­
ve lopment Board w hose members also are seated in t he background. 

Mr . W eber delivers his addr ess for the 2020 Committee to the T exas Water 
Development Board at t he June 17 hearina. 

West Texas water leaders w hich were in attendance at the Water Develop­
ment Board's unvei ling of the Texas Water Plan. 

WATER IS YOUR FUTURE CONSERVE IT 
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WHEN USING SALT WATER FOR IRRIGATION .. 

Proceed With Caution 
BY A . WAYNE WYATT 

Probably the most simple explana­
tion of the fact that salt will kill or 
injure plants is that the plant absorbs 
water and nutrients from the soil by 
a process known as osmosis. Webster's 
Dictionary defines osmosis as a dif­
fusion through a semipermeable mem­
brane typically separating a solvent 
and a solution that tends to equalize 
their concentrations. This definition , 
when applied to a plant, would indi­
cate that the plant would have to 
have a salt concentration within its 
root system higher than the salt con­
centration of the soil solution to ab­
sorb or take in the necessary water 
and nutrients to grow and produce 
as it should. 

One danger in using salty water for 
irrigation is that as the soil solution 
concentration of salt builds up, the 
processes of osmosis slow down, re­
sulting, therefore, in wilted or stunted 
plants. The higher the salt solution of 
the soil, the greater damage to the 
plant. . . . 

Toxic effects which mterfere with 
plant metabolism occur when as much 
;,~ J.2 percent of sodium chloride ( or 
8000 pounds per acre foot of soil ) is 
found in a soil. Sodium sulfate would 
require 0.4 percent concentration ( or 
16,000 pounds per acre foot of soil ) i.n 
the soil to produce an equal toxic 
effect. 

High concentrations of calcium ions 

in a soil may have a tendency to les­
sen the toxic effects of sodium chlor­
ide in a soil, but cannot nullify the 
harmful effects of excessive amounts 
of sodium chloride in a soil. 

Sodium chloride in a medium to 
fine textured soil will tend to cause 
destruction of the normal granular 
structure of the soil with the result 
that the salty soils become sticky 
when wet, slowly permeable, poorly 
aerated, and difficult to till. Organic 
matter decomposition is limited be­
cause microbail activity is retarded 
by lack of air and the poor physical 
condition of the soil. 

Crop tolerances to salt acc1;1mula­
tions in a soil are affected by time of 
salt accumulation , locations of the 
salt accumulation in the soil profile, 
and the soil temperature. The chang­
ing of one or more of these factors 
may change the tolerance of a plant 
to the salinity. 

By all means, the first thing that 
you should do if you know your water 
contains salt is to have a complete 
chemical analysis made of the water. 
Your chemist will furnish you a re­
port giving you the amounts of chemi­
cals found in the water in parts per 
million. The following table may help 
you estimate the amounts of salts you 
will be applying with your iITigation 
water. 

Approximate Pounds Approximate Pounds 
Water Analysi in 1 acre inch of in J acre fo ot of 

Shows Water ,:, Water *'~ 
100 parts per million 25 300 
150 37.5 450 
200 50 600 
300 75 900 
400 100 1200 
500 125 1500 

1000 250 3000 
2000 500 6000 
3000 750 9000 
4000 1000 12,000 
5000 1250 15,000 

* An acre inch is enough water to 
cover 1 acre 1 inch deep with water 
or 27,154 gallons. 

Caution should be exercised if the 
water contains in excess of 2000 parts 
per million of total salts, or 200 or 
more parts per million of chlorides. 

The writer does not mean to imply 
that if water has the above quantities 
of salts that it should not be used 
for irrigation, but that good manage-

** An acre foot is enough water to 
cover 1 acre 1 foot deep with water 
or 325,851 gallons. 

ment practices will have to be ob­
served to keep the soil at its highest 
productivity. For example, if a farmer 
applies one acre inch of water con­
taining 2000 parts per million of solu­
ble salts the water will add approxi­
mately 500 pounds of the soluble 
salts to that soil. Thus, a farmer us-

ing three 5-acre inch applications of 
this irrigation water ( a total of 15-
acre inches of water ) during the 
growing season will add approximate­
ly 7,500 pounds of soluble salts per 
acre. Annual application of this a­
mount of soluble salts per acre will 
eventually build up sufficient salinity 
to affect plant growth in the soil. No 
one can accurately predict how long 
it will take to make a soil unsuitable 
for plant growth since all the salt 
added does not remain in the root 
zone of the plants. Heavy rainfall, or 
large applications of irrigation water 
which tend to carry the soluble salts 
downward may remove most of the 
soluble salts from the sandy soil. 

Seasonal checks by proper analysis 
will indicate when the soil is nearing 
the danger point in salt concentration. 
When a soil is analyzed, use the fol­
lowing rating to indicate the expected 
plant response to salt concentrations. 

O to 0.2 percent salt ( 8000 lbs. 
per acre in each foot of soil depth ). 
Little difficulty is expected in plant 
growth with a normal moisture con­
tent of soil. With limited water and 
non-salt-tolerant plants some damage 
may be expected at the 0.2 percent 
concentrations of salt. 

0.2 to 0.4 percent salt ( 8000 to 16,-
000 lbs. per acre in each foot of soil 
depth ). Plants with medium salt tol­
erance may be mildly affected on 
medium to fine textured soils and 
severely damaged in sandy soils. Salt 
tolerant plants can be satisfactorily 
grown with proper management and 
adequate water, whereas non-salt-tol­
erant plants cannot be grown. 

Above 0.4 percent salt. Only salt 
tolerant plants with adequate water 
and careful management can be 
grown on these soils. 

Plants vary greatly in their symp­
toms of injury from salt accumula­
tions . Generally the first noticeable 
symptoms would indicate a low fer­
tility condition where the plants ap­
pear stunted and unable to grow nor­
mally. As the salty conditions become 
more severe the plants often take on 
a deep bluish-green color. Crops such 
as wheat, oats, and barley tend to 
show a reddish color on the leaves as 
the plants approach maturity. Grain 
sorghums often show this reddish 
color to a striking degree. 

Plants growing on soils with ex­
cessive salt accumulations seldom 
show injury, instead they will show 
the stunted, slow growing, bluish­
green colored leaves which make it 
nearly impossible to detect danger 
early enough to irrigate to relieve the 
condition. The soil moisture may ap­
pear to be most adequate for plant 
growth, but due to the salt content it 
will not permit normal plant func­
tions. 

Once a soil has reached too high 
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a concentration of soluble salts, suit­
able treatments must be applied to 
remove the excess salts and to reclaim 
the soil. Such treatments depend 
largely on movement of the excess 
salts downward by means of large 
applications of water which is low 
enough in soluble salt content to pick 
up and carry the soluble salts from 
the soil below the root zone of the 
plants grown. Use of gypsum or sul­
fur or large amounts of organic mat­
ter may be helpful under some con­
ditions. Salty soils cannot be expect­
ed to produce an average dry crop 
yield until the accumulated salts have 
been washed out of the root zones by 
the normal rainfall. The time required 
to reclaim such soil areas may vary 
from a few years to many years. On 
the sandy, more permeable soil areas 
with good under-drainage, three to 
five years of average rainfall ( 19 to 
20 inches per year ) could be expected 
to largely remove the harmful salt 
concentrations from the root zone. 
With less than average rainfall, these 
same sandy soils might retain harm­
ful amounts of the salts for many 
years. 

On the finer textured soils such as 
the clayloams and clays a longer per­
iod of time will be required to move 
the harmful salts deep enough to al­
low normal plant growth. 

If a farmer with salty soil can 
secure adequate salt free irrigation 
water, he can expect to push the 
harmful salts downward out of the 
root zone by heavy, frequent applica­
tions of water to the soil. One to two 
years of monthly floodings ( 6 to 12 
acre inches of water per application ) 
of the salty soil with good irrigation 
water should free even the finer tex­
tured soils of the excessive salts. On 
this sandier, more rapidly permeable 
soil, fewer applications of the water 
will be required to free the soil of 
harmful salts. 

In all cases dealing with the re­
claiming of the salty soils the farmer 
should use every means to keep the 
affected areas in the best possible 
condition to receive and hold all rain­
fall so that the maximum penetration 
of the water will occur and remove 
the salts as rapidly as possible. The 
application of large amounts of cotton 
burrs or other plant residue materials 
to the affected acreages should be 
practiced. These burrs or residues 
should be worked into the surface of 
the soil to keep it open and receptive 
to moisture. Periodic use of the chisel 
plow to keep the subsoil open and 
receptive to water penetration may 
be desirable where the salt accumula­
tions have caused the surface or sub­
soil to "seal off" or become tight and 
slowly permeable to water. 
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Area Water Case 
Heard In District 
Court At Levelland 

A very interesting case was recent­
ly heard in the District Court of Hock­
ley County, Texas , Judge M. C. Led­
better presiding. 

The case, Sun Oil Company VS. 
Earnest Whitaker, ET Al, was heard 
to determine if the Oil Company has 
the right under an oil and gas mineral 
lease to produce water from Whita­
ker's land for a water flood project 
on their lease. 

The lease in question was negotiat­
ed in 1946 with the land owner nam­
ed Gann. Gann sold the surface to 
Whitaker in 1948, subject to the min­
eral lease held by the Oil Company. 

Several months ago, Sun proposed 
to drill water wells on Whitaker's 
land to obtain a supply of water for 
water flooding purposes. Sun contend­
ed during the hearings that the clause 
in the lease that gives the "free use of 
oil, gas, coal, wood and water from 
said lands except water from lessors ' 
wells for all operations hereunder," 
gives them the legal right to use the 
water from under Whitaker's land for 
water flooding. 

Several witnesses testified that 
there were several thousand acres of 
land in the area that were under 
leases of this type, all with a similar 
clause. They also testified that to 
their knowledge water was used only 
to drill wells and for use in steam 
operated drilling rigs in the late 40's 
and early 50's. 

Witnesses also testified that they 
had never known of any coal deposits 
or vast supplies of wood in this area . 

Testimony was heard relating to 
the fact that several oil companies 
in the area are using Ogallala water 
for water flooding but that all of the 
companies had either purchased the 
water from the surface owner or the 
surface owners had given permission 
for the use of Ogallala water for flood­
ing operations. 

The intent of the mineral lease in 
1946 is the question the Court must 
decide. 

Water flooding was a practice in 
the petroleum industry prior to this 
date , but it was argued that it was 
not a wide known practice. Witnesses 
who have lived in Hockley County 
testified they had never heard of 
water flooding until four or five years 
ago. 

The practice of water flooding was 
not an issue in this case. All parties 
seemed to agree that water flooding 

(Continued on Page 2) 

"THERE IS NO SUBSTITUTE FOR WATER" 

Sprinkler systems are becoming more a·nd more popular all over West Texas. 
Cheap operation, use of less water, and greatly reduced evaporation rates are 
strong points these systems offer farmers. 

WATER RIGHTS IN TEXAS 
Solomon has told us in the seventh 

verse, eighth chapter of his Songs 
that "many waters cannot quench 
love ; neither can the floods drown 
it. " With this , everyone agrees. How­
ever, the past and present Texas 
drouth has shown that a shortage of 
waters can cause many to lose their 
love for their neighbors , especially 
when the latter are capturing waters 
to which the complainants feel they 
are entitled. For this reason, a great 
deal of interest among Texans is di­
rected to water law and rights in wa­
ter. 

There are two major classifications 
of water - surface and ground. Al­
though there is an inter-relation be­
tween the two, in this discussion of 
water rights they will be separated . 
The law relating to ground water is 
also divided into two major classes : 

1. Underground streams flowing in 
known and defined channels ; the 
same legal rules applicable to surface 
water rights ( to be discussed later ) 
are followed for this class of water. 

2. Percolating underground water 
defined by the courts as "rivulets of 
vagrant character percolating through 
invisible and undiscovered fissures ." 
This includes water that appears on 
the surface as springs and water that 
supplies artesian wells . 

As to percolating ground water, 
Texas follows the English doctrine 
that the owner of the land is the ab­
solute owner of the water so long as 
it may tarry under his land, can drill 
wells without having to obtain a per­
mit, and may pump all the water he 
can capture so long as he does not 
do it to harm his neighbor maliciously 
and does not waste the water. The 
land-mark Texas case is that of Hous­
ton & T. C. Railway Co. vs. East de­
cided by the Supreme Court in 1904. 
This controversy arose in Denison 
when the railway company pumped 
so much water for its operations that 
the domestic well of Mr. East went 
dry and he filed suit, asserting that 
he possessed correlative rights to the 
ground water which the railway com­
pany was obliged to respect. The 
court , in deciding against Mr. East, 
stated: 

"The reason why the law recog­
nizes no correlative rights in re­
spect of percolating waters are : 
( 1 ) Because the existence, ori­
gin, movement and course of 
such waters , and the causes 
which govern and direct their 
movements, are so secret, occult, 
and concealed that an attempt 
to administer any set of legal 

(Continued on Page 3) 
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Conserving Irrigation 

Water Most Important 
BY Y. E. McADAMS 

Conserving irrigation water is of 
utmost importance on the High Plains 
of Texas. One problem causing a lot 
of concern is runoff in connection 
with graded surface irrigation sys­
tems. This runoff runs as high as 80 
per cent of the irrigation water pump­
ed. This not only results in a big 
waste of water but increases the irri­
gation cost to farmers and may be 
washing the soil away. 

Several alternatives may be avail­
able to the farmer in solving the 
problem : 1 ) install a level surface 
irrigation system; 2 ) install a graded 
surface irrigation system and use a 
cut-back head to control runoff ; 3) 
install a graded surface system with 
a tailwater recovery system to utilize 
runoff ; and 4 ) install a sprinkler 
irrigation system. 

A level irrigation system provides 
the tools for obtaining high efficiency 
in the application of irrigation water, 
as well as making the utmost use of 
rainfall . Level systems require less 
skill to operate as the water is ap­
plied at a much higher rate than the 
soil intake rate . Surface storage allows 
water to be ponded on the surface 
~ntil sufficient time has elapsed for 
1t to enter the soil. Level systems are 
adapted on mixed land and hard land 
soils. Drainage should be provided 
especially on hardlands to allow ex~ 
cessive rainfall to be dr~ined off dur­
ing critical periods, such as harvest 
time. 
. Where graded surface systems are 
1~stallf:d the management of irriga­
tion tailwater and the loss of rainfall 
from runoff are of primary concern. 
When grades in the direction of irri­
gation exceed .8 per cent excessive 
erosion will result from rainfall run­
off. Even with grades of .8 per cent 
or less, erosion from rainfall runoff 
can become excessive if length of 
rows a~e ~oo _ long. The management 
of th~ 1rngat10n water requires skill 
to adJust the initial stream sizes to 
equal the intake of the furrow after 
the water has reached the distal end 
to prevent excessive runoff. 

A tailwater recovery system can be 
used as an alternate to the cut-back 
head . Some of the skill required in 
using a cut-back head would not be 
required with a tailwater recovery 
system. The stream size used would 
remain the same for the entire set. 
Runoff is picked up for re-use in the 
irrigation system. Erosion from the 
irrigated field above the recovery sys­
tem is a big problem. A conservation 
irrigation system should be installed 

(Continued on Page 2) 
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Conserving Water-
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prior to the installation of the tail­
water recovery system to reduce e­
rosion to a minimum. Even with a 
good system installed, the annual soil 
loss may be as much as 5 tons per 
acre per year. It is also important 
that all structures be designed and 
installed so that they can be maintain­
ed with normal farm equipment. 

Three general types of recovery 
systems have been fo und to be satis­
factory. Where irrigation wells are 
on the law side of the field the runoff 
is delivered to the wells and pumped 
b'.lck into the irrigation pipeline by 
the irrigation well pump. The irriga­
tion well is modified by installing a 
concrete packer outside the well cas­
ing to a depth of 30 to 35 feet and 
vmted to the atmosphere. An inlet 
valve and line is ins talled to discharge 
the water between the casing and 
column pipe into the irrigation well. 
Runoff water is allowed to enter the 
well only when the irrigation pump is 
operating. Provisions must be made 
to safely bypass rainfall runoff. This 
is the simplest to operate and the 
easiest type to maintain. 

Where wells are on the high side 
of the field , temporary storage must 
be provided to store the runoff from 
one irrigation set. Sediment is a big 
problem in the maintenance of these 
systems. A conservation system must 
be installed to reduce sediment to a 
minimum. Storage will also collect 
sediment and should be easily main­
tained with normal farm equipment. 
A small pump and pipeline is requir­
ed to deliver water from the tempor­
ary storage back into the irrigation 
system at a constant rate. Provisions 
must be made to safely bypass rain­
fall runoff. 

Where playa lakes are available , 
they may be used for storing runoff 
from irrigation and rainfall. By in­
stalling a pump and pipeline this wa­
ter could be used for irrigation. The 
size of the pump and pipeline would 
be limited only by the amount of wa­
ter that can be handled in the irriga­
tion system. When the lake pump is 
used for irrigation, the irrigation well 
would not be operated. 

Any of the three tailwater recovery 
systems discussed could reduce skill 
required in the operation of graded 
surface irrigation systems. For each 
irrigation, adjustments in stream sizes 
would need to be made to fit condi­
tions such as surface roughness , soil 
moisture level and degree of soil com­
paction. You can obtain technical as­
sistance through your Soil and Water 
Conservation District by contacting 
the work unit office of the Soil Con­
servation Service. 

Agricultural Teachers Visit 
Water District Office This Month 

A group of high school vocational 
agricultural teachers visited the High 
Plains Underground Water District 
this month . 

The visit was a highlight of a Vo­
cational Agriculture Teachers Short 
Course Tour, sponsored by the Agri­
cultural Education Department of 
Texas Technological College. 

The group was shown lake pump 
operations, tailwater return systems 
and other water conservation practic­
es being utilized in the Hereford and 
Friona areas. 

Water Is Your Future, Conserve Jtl 

July 1966 

Chemical Treatment 
Of Water Wells Helps 
In Many Problems 
Continued from the June, 1966 issue 
of the Cross Section. 

Chemicals have been used as an 
effective tool in helping to solve many 
problems in the irrigation industry. 
Some of these problems are man made 
and some occur naturally under the 
forces of nature. 

Some man-made problems are 
created during the drilling processes. 
It is necessary for your driller to 
build a mud cake on the wall of the 
well bore and/or compact the wall 
of the well bore to keep it open during 
the drilling processes and until he 
has had time to set the casing in the 
hole. 

Bailing and pumping combined with 
the hydrostatic head of the water will 
usually remove a majority of the mud 
from the lower portion of the forma­
tion. Well development chemicals 
which usually contain a detergent 
type agent will help break down the 
mud cake and allow it to be pumped 
from the well. 

Carbonates which are relative un­
stable chemicals found in the waters 
of the Ogallala Formation often time 
bond themselves together and/or re­
act with metals in the casing and form 
a deposit commonly referred to as a 
scale. 

The scale build-up, often time, cuts 
the pore space of the perforation or 
screen, consequently, not allowing the 
full flow of water into the well bore. 

This scale can be removed from the 
casing by mechanical measures such 
as with the use of a "Pig" ( a large 
steel brush which is lowered into the 
casing. ) The pig expands as it is 
pulled upward . The wire bristles help 
break loose and clean the scale from 
the perforations. 

Heavy boiling has also been report­
ed to help remove the scale. 

Acids such as sulfamic and hydroch­
loric have proven successful in dis­
solving this scale. ( There are also 
several other acids which will chemic­
ally react on the chemicals in the 
scale. ) 

Closely related to the scale deposits 
is another substance which blocks 
the perforations many times referred 

Water Case Heard-
(Continued from Page 1) 

an oil producing formation is a good 
conservation measure for the recovery 
of oil. Use of Ogallala water was not 
attacked . The method Sun Oil Com­
pany was using to obtain Ogallala 
water was attacked. 

If the Court rules in favor of the 
Sun Oil Company, oil companies will 
be allowed to drill water wells on 
any lease and use water to water 
flood any field. Not only will the oil 
companies be able to drill water wells 
in Hockley County, but they can do 
it all over the State of Texas. 

As precious as fresh water is be­
coming in Texas, what will the resi­
dents of the areas involved do for 
good water when their water is de­
pleted , the oil all gone, and the oil 
companies have moved on . The road 
looks a little rough, not only for Hock­
ley County, but for the entire State. 
If we don't have fresh water we sure 
won 't need much oil. 
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Water Rights--
ccontinuea from Page 1) 

rules in respect to them would 
be involved in hopeless uncer­
tainty and would, therefore , be 
practically impossible. ( 2 ) Be­
cause any such recognition of 
correlative rights would inter­
fere, to the material detriment 
of the common wealth, with 
drainage and agriculture, min­
ing, construction of highways 
and railroads, with sanitary reg­
ulations , building, and the gene­
ral progress of improvement in 
works of embellishment and u­
tility." 

As late as 1954, the Supreme Court 
reaffirmed the doctrine announced 
in the East Case. Thus, once it is es­
tablished that the ground water is 
percolating, the law is very easy to 
apply. Should land lie within the con­
fines of an underground water con­
servation district duly established and 
voted on by the residents thereof, 
the owner may be required to space 
his wells, obtain drilling permits and 
submit to other requirements pro­
mulgated by such district. 

Surface water also falls into two 
major classifications: Diffused sur­
face water and water flowing in a 
water course. Diffused surface water 
falls from the heavens as rain or snow 
and is considered by the courts to be 
the private property of the owner of 
the land upon which it falls until it 

to as clay balls. 
There are two types of clay balls 

commonly found in perforations of 
casings pulled from wells in the High 
Plains. 

One type is clay banded together 
by the chemicals found in the water. 
This ball is usually very hard and has 
a gritty feeling when it is broken or 
crushed. When this type of ball is 
first removed from the well and is 
broken the appearance of the inside 
gives the impression that the ball 
has never been wet in the center. 

This type of silt or clay ball is a 
form of carbonate and should be treat­
ed similar to procedure as outlined 
for scale treatment. 

The other type of clay ball or clay 
wedge which also blocks the perfora­
tion or screen is actually predominate­
ly clay. The most effective treatment 
is a dispersant agent and detergent. 

In some areas of the Ogallala For­
mation, the pore spaces between the 
sand and gravel grains are filled with 
a cement type substance which cuts 
down on the water holding capacity 
of the formation , as well as restricts 
the flow of water through the sands 
and gravels to the well. 

This cement type substance can be 
dissolved by most acids. In treating 
this problem, remember that the acid 
has to come in contact with the ce­
ment type of material to be effective . 
Back washing the well after the acid 
has been added to the hole will push 
some of the chemicals back into for­
mation. Probably the most effective 
method of pushing the chemical back 
into the formation is to add water to 
the well. 

The preceding does not necessarily 
cover all the problems of irrigation 
wells nor mention the chemicals that 
have been used effectively. 

If you have well problems , perhaps 
by discussing your problem with your 
driller, your pump dealer or chemical 
distributor it will help you determine 
if chemical treatment would be a 
wise investment. 

T HE C ROSS SECTION 

reaches a watercourse. The most diffi­
cult fact to determine is what con­
stitutes a watercourse. The common 
idea of a watercourse is a river, 
stream or brook with permanent flow. 
The legal meaning of the term is, 
however, not so confined. If there be 
a channel, consisting of a well-defin­
ed bed with visible banks, down which 
water flows recurrently, there is a 
natural watercourse, though it be dry 
for months at a time. In other words , 
to constitute a watercourse the flow 
need not be continuous ; it is sufficient 
if the source of supply be "perma­
nent" - that is , the stream must be 
such that similar conditions will pro­
duce a flow of water and that these 
conditions recur with some degree of 
regularity. 

When waters reach a watercourse, 
they cease to be diffused and become 
subject to an entirely different set 
of legal rules and principles. In Arti­
cle 7467, the Legislature of Texas has 
declared that "The waters of the or­
dinary flow and underflow and tides 
of every flowing river or natural 
stream, of all lakes, bays or arms of 
the Gulf of Mexico , and the storm, 
flood or rain waters of every river or 
natural stream, canyon, ravine de­
pression or watershed, within ' the 
State of Texas, are hereby declared 
to be the property of the State and 
the right to use thereof may be ac­
quired by appropriation in the mann­
er and for the uses and purposes 
hereinafter provided, and may be tak­
en or diverted from its natural chann­
el for any of the purposes expressed 
in this chapter. " 

Article 7470 provides that the pub­
lic waters of this State may be ap­
propriated for any of the following 
purposes: Irrigation , milling, mining, 
manufacturing development of power, 
the construction and operation of wa­
ter-works for cities and towns, for 
stock raising, public parks, game re­
serves, recreation and pleasure re­
sorts , power and water supply for 
industrial purposes and plants and 
for domestic use. Provisions also ap­
pear in the statutes for making appli­
cation for permits, sending out no­
tices and holding hearings before the 
Texas Water Rights Commission, 
which is the agency charged by law 
with administering the water laws 
of the State. The commission is re­
quired to reject all applications and 
refuse to issue the permit asked for 
if there is no unappropriated water 
in the source of supply, if the propos­
ed use will impair existing water 
rights, or is detrimental to the public 
welfare. 

It is a fundamental rule of the ap­
propriation system of obtaining per­
mits from a state agency that the 
"first in time is the first in right. " 
By this is meant that the one who is 
earliest in time of obtaining a permit 
and applying water to a beneficial 
use shall have a superior right to 
divert water over one junior in time. 
Thus, if Farmer Jones obtained his 
permit and used water prior to Farm­
er Brown, should the supply reach 
such a low point that there is suf­
ficient water for only one to irrigate, 
Farmer Jones would get the available 
water and Farmer Brown would have 
to go without. 

Naturally, it is confusing to many 
people why, if the State is the owner 
of all the surface water in water­
courses, it has been unable to enforce 
adequately the many statutes requir­
ing that no one shall divert water 
from streams without a permit. The 
reason is court-made law, which the 

most famous Texas case being that 
of Motl vs. Boyd, decided by the Tex­
as Supreme Court in 1926 in an opin­
ion written by Judge Cureton. In ef­
fect , the court held that the Legisla­
ture was without the power to take 
away from those persons owning 
land contiguous to a stream their 
rights to make reasonable diversions 
of water, and that to deprive them of 
these vested property rights would 
be an unconstitutional deprivation 
without due process of law. Judge 
Cureton's opinion traced the history 
of these riparian rights and attempted 
to settle once and for all time what 
constituted such rights. 

There is no Texas statute defining 
riparian rights although the Legisla­
ture has been consistent in numer­
ous instances in requiring that they be 
protected. Therefore, we must look to 
court decisions and opinions for guid­
ance. The term is derived from the 
Latin word "ripa" meaning bank of 
a stream and a riparian is one own­
ing land that abuts upon or fronts 
upon a stream or natural watercourse. 
Such land owner is deemed to have 
a correlative right in common with 
other riparians to share in the use 
of the normal flow of those waters 
which pass his land. There are many 
limitations upon the rights enjoyed 
by riparians , the principal ones be­
ing: 

1. Riparian rights do not attach to 
the flow of a stream above its normal 
or ordinary stage. Judge Cureton de­
fined the line of highest ordinary flow 
as "the highest line of flow which the 
stream reaches and maintains for a 
sufficient length of time to become 
characteristic when its waters are in 
their ordinary, normal and usual con­
ditions , uninfluenced by recent rain­
fall or surface run-off." This defini­
tion is very difficult to apply and 
leads to great confusion among those 
attempting to compute what the nor­
mal flow of a stream might be. With­
out question , at times of low flow 
and water shortage the water is al­
ways below the highest line of ordi­
nary flow and, hence, private riparian 
water which is free of regulation by 
the Texas Water Rights Commission. 
Thus, at times of emergencies and 
critical drouth conditions, the admin­
istrative machinery for distributing 
water breaks down, and riparians 
must fend for themselves in the local 
courthouses. 

2. All land abutting upon a running 
stream is riparian as to that part of 
those original patents granted prior 
to 1895 which lie within the watershed 
of the stream. However, a parcel of 
land may lose its riparian rights when 
separated from the stream by grant 
or deed. For land to retain its ripar­
ian character, it must maintain its 
contact with the water, either by 
actual abutment or by easement giv­
ing access thereto. Should Farmer 
Brown sell acreage lying away from 
the creek, such land can lose its rights 
to water forever ; nor can the grantee 
Farmer Jones later revive the right 
by acquiring land contiguous to the 
stream. 

3. The fundamental difference be­
tween a riparian right and an appro­
priative water right is that as be­
tween riparian owners priority of use 
establishes no priority of right. This 
means that one cannot claim a super­
ior right merely because he used the 
water first. However, a riparian right 
may be lost through prescription, as 
where by long, continuous and ad­
verse use of water by one upstream, 
a right matures to divert even to the 
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detriment of one below. But one 
downstream cannot obtain a prescrip­
tive right superior to an upstream 
user, since the taking of water by 
lower diverter has no element of hos­
tility which gives rise to the accural 
of a cause of action on the part of 
the upper riparian. 

4. A riparian right is neither creat­
ed by use nor lost by nonuse. This 
means that if Farmer Brown is being 
deprived of water by the diversions 
of Farmer Jones who has installed an 
irrigation system above, then Farmer 
Brown cannot obtain relief on the 
grounds that Farmer Jones had never 
used the water before. This is one 
of the major weaknesses of the ripar­
ian doctrine because there is not e­
nough normal flow water in our 
streams to satisfy the needs and wants 
for all purposes of everyone owning 
lands thereon. Many authorities have 
concluded that on most Texas streams 
no riparian can afford to make a sub­
stantial investment based upon a de­
pendable supply of riparian waters 
because he never knows when his ri­
parian neighbors may start taking 
their proportionate part of the avail­
able waters , thereby reducing his 
share below that quantity needed to 
justify his investment. 

5. The riparian owner is subject to 
the doctrine of reasonable use which 
limits his rights to the use of water 
to that quantity reasonably required 
for beneficial use and prohibits waste 
or unreasonable use , or unreasonable 
methods of use or diversion. Although 
a riparian may exhaust the entire 
normal flow of a stream for his na­
tural wants such as domestic and 
livestock use, for the unnatural wants 
such as irrigation, mining and indus­
trial use riparians are on an equal 
footing ; and one has no right to make 
an excessive use of the water to the 
detriment of others having an equal 
right. Also, one upstream is not en­
titled to make diversions for the un­
natural wants if it results in depriv­
ing one downstream of water for his 
livestock and domestic uses . 

In announcing that the normal flow 
was held in trust for the use of ripar­
ians, the court in Motl vs . Boyd also 
declared that storm and flood waters 
were the property of the State of 
Texas and permits had to be obtained 
for use. The main exception to the 
latter requirement is provided by the 
Legislature in Article 7500a; this al­
lows anyone to construct on his own 
property ( and not in State-owned 
stream beds ) a dam or reservoir to 
impound or contain not to exceed 
200 acre feet of water without the 
necessity of obtaining a permit when 
the water is to be used for domestic 
and livestock purposes only. This is 
a considerable amount of water since 
an acre foot is that amount of water 
required to cover an acre to a depth 
of one foot and equals 325,851 gallons. 

The fine points and niceties of wa­
ter rights are so involved and complex 
that time and space do not permit a 
full treatment here. Suffice it to say 
that before going to the expense and 
trouble of installing an irrigation sys­
tem, the Texas Water Rights Com­
mission should be asked for its advice 
and suggestions. If the stream be 
over-appropriated and no permit can 
be issued to make diversions , then an 
attorney skilled in water law should 
be consulted to determine if the land 
sought to be irrigated possesses ripar­
ian rights that would entitle the land 
owner to divert water without the 
necessity of obtaining a permit. In 

(Turn to Back Page, Please) 
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Texas Included In 
H. R. 4671 Water Bill 

A bill, H. R. 4671 , to authorize the 
$1.7 billion Colorado River Basin De­
velopment moved out of the sub­
committee on Irrigation and Recla­
mation of the House Interior and In­
sular Affairs Committee on June 28 
on a vote of 13 to 5 and was scheduled 
for consideration by the full commit­
tee on July 13. 

As introduced, the legislation calls 
for a study of the feasibility of import­
ing water into the Colorado River Bas­
in of the West. While no specific 
source is mentioned, open hearings 
on the measure brought out that the 
Columbia River is the most likely 
source. 

An amendment by Congressman 
Walter Rogers of Texas, chairman of 
the subcommittee, was adopted to 
make the study include that part of 
Texas west of the 99th meridian, the 
High Plains section. 

Gov. Connally, the Texas Water De­
velopment Board and the Texas Water 
Conservation Association, recommend­
ed that Texas be included in the 
study. 

Crosby County Seeks 
Water District Entry 
Petitions have been received from 

interested land owners in Crosby 
County by the High Plains Under­
ground Water District. These peti­
tions request that the part of Crosby 
County that lies within the delineation 
of the Ogallala Formation Sub-Divis­
ion No. 1 be made a part of the Water 
District. 

The Board of Directors of the Wa­
ter District will call a hearing in fu­
ture weeks in Crosby County to hear 
testimony on the petitions. All in­
terested parties will be heard con­
cerning the annexation of the County. 

If the County is annexed into the 
present Water District it must be 
passed by a vote of the qualified vot­
ers who live in the area involved. 
Likewise, the thirteen Counties al­
ready in the Water District would 
have to vote to accept Crosby County 
into the District. 

Crosby County, by becoming a part 
of the Water District would have 
made available all hydrologic data , 
maps, water level measurements, and 
other technical data for use in their 
ground water inventories and tax 
depletion allowances. 
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Water Conservation 
Necessary To Life 

Water conservation is a practice as 
necessary as life itself. Many farm­
ers in the High Plains Underground 
Water Conservation District have 
done an excellent job in conserving 
water. Many others have failed to 
make any attempt at all to conserve 
water. 

The day of habitually letting irri­
gation tail water run down country 
road ditches is about over for farm­
ers within the District. 

The Board of Directors of the Dis­
trict has instructed the District per­
sonnel to eliminate, by one means or 
another, the loss of irrigation tail 
water. 

Several notices to stop wasting 
water have been issued in the area 
during the past few days. Court in­
junctions have been served to several 
land owners and tenants. If after re­
ceiving a notice to stop wasting water, 
a farmer continues to let water pour 
out of his fields, a court injunction 
will be served. Many have been given 
warning in previous years, but will 
not be warned again. 

Studies in the area where tail water 
was escaping from the land , reveal 
that a quarter section will lose an 
average of 37 acre feet of water dur­
ing the irrigation season. This could 
easily irrigate about 18 acres of land 
for the entire irrigation season. 

Valuable top soil is also lost when 
irrigation tail water is allowed to fill 
bar ditches and lakes. 

If you are allowing your tail water 
to escape from property you own or 
control, you should begin now to make 
plans to eliminate this waste. You 

Water Rights -
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the event the attorney concludes that 
no permit is necessary, the prospect­
ive irrigator should employ an engin­
eer to make the necessary calculations 
to determine if it can be reasonably 
anticipated that there will be a suf­
ficient flow in the stream to meet 
his water requirements and those 
below him during the irrigation seas­
on . 

In periods of drouth and serious 
water shortage, every effort should 
be exerted by those taking water to 
prevent waste and to so conduct their 
operations that downstream users are 
not harmed. Everyone must shoulder 
his responsibilities to avoid a return 
to the frontier days of six-shooter 
justice in the settlement of water dis­
putes. 

A VE RAGE PER CAPITA USE OF WATER 

In 1900 . 95 Gallons a day. 

In 1950 . 145 Gallons a day. 

In 1955 148 Gallons a day. 

In 1961 167 Gallons a day. 

HOW WATER IS USED IN OUR HOMES 

78% FOR BATHROOMS 

(47% fQR TOILETS, 31 % FOR BATHING) 

6% IN THE KITCHEN 

4% 

11,q d.. 11111 
~~ 

FO~ 

3% FOR GENERAL 
CLEANING 

5% FOR DRINKING 

e:l-. 
3% 

Have you ever thought how our water is used in the home? Take a close loo k 
and see if this fits you. Try to see if you can justify how you use you r water. 
Be more efficient w ith water use around the house. 

too, will soon receive a notice and if 
compliance is disregarded , a court 
injunction will follow. The Water Dis­
trict is much more interested in moti­
vating a desire in the minds and 
hearts of High Plains land owners 
to want to conserve their life-giving 
resource than it is in law enforce­
ment. 

PLEASE CLOSE THOSE 
ABANDONED WELLS ! ! ! 
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Rayner Appointed 
Engineer For 
Water District 

FRANK RAYNER 

Frank Rayner of Austin, Texas has 
been employed as engineer for the 
High Plains Underground Water Con­
servation District. 

Rayner comes to his new position 
from the staff of the Texas Water 
Development Board where he was 
head of the Quality Control program 
of the Ground Water Division for the 
agency. 

No stranger to the area, Rayner 
lived in Lubbock for five and one­
half years and represented the Texas 
Water Commission, now the Water 
Development Board, in their activities 
on the High Plains. During this time 
he worked exclusively with the obser­
vation well program in cooperation 
with the District. He also completed a 
comprehensive reconnaissance investi­
gation of the occurrence and develop­
ment of ground water in the 10,000 
square mile area of the extreme 
Sc,uthern High Plains. 

Rayner has conducted numerous 
hydrogeologic investigations and has 
prepared articles for the Cross Sec­
tion and other national publications. 

Rayner is a 1958 graduate of Texas 
.A&M University and is a licensed 
professional engineer. 

The directors and staff are very 
happy to have Frank working with 
the District in the High Plains area. 

"THERE IS NO SUBSTITUTE FOR WATER" 

A wei r with water being measured. Read the depth of t he water in inches in t he 
d itch and apply it to the large sign. 

DISTRICT STUDIES WATER LOSSES 
During the past few weeks the 

High Plains Water District has at­
tempted to inform residents of Deaf 
Smith, Parmer, Lamb and Castro 
Counties of the actual amount of irri­
gation water being wasted from allow­
ing "tailwater" to escape into country 
road ditches. 

Accurate measurements of water 
are made by the use of weirs. The 
weirs are placed in the ditches and 
water is allowed to flow through, giv­
ing a reading of the amount of water 

in gallons per minute as it passes 
through the device. 

Weirs have been used extensively 
during past years by the District as 
an educational tool for the public as 
well as the district staff. Detailed re­
cords obtained from these weirs have 
aided greatly in the design of tail­
water return systems constructed by 
hundreds of landowners across the 
High Plains. 

Information collected from these 
measuring devices shows immediate-
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ly the amount of water being lost. If 
more than one well is contributing 
to the flow, sometimes it is important 
to measure each well separately, for 
land conditions and topography effect 
the handling of water. These factors 
along with many others are all con­
sidered in the design of an efficient 
recirculating system. 

In most areas of the counties pre­
viously mentioned, it is still possible 
to develop large capacity wells ( in 
excess of 500 gallons per minute ) , 
but the soils in this area generally 
have slow water intake rates. These 
two factors contribute greatly to irri­
gation tailwater losses. 

Convincing farmers and landowners 
of the amount of tailwater actually 
leaving their land, in many instances, 
has been difficult. Many are astonish­
ed when they observe the amount of 
water being lost as it is measured 
through the weirs, or when they read 
the detailed records compiled from 
weir readings or recording meters. 

Where measurements have been 
made, an average for five years has 
shown 100 gallons per minute per 
contributing well being lost as tail­
water. The range of losses have varied 
from 44 gallons per minute to 250 
gallons per minute per well, but a 
solution to a tailwater problem, in 
most cases, is simple. 

In cases of small amounts of tail­
water, simple borders can be con­
structed to hold the water on the 
land. Where large amounts of water 
are being lost, recirculating pits have 
not only proved economical by adding 
another source of water to an irriga­
tion system, but if the landowner is 
the least bit conscientious about wa­
ter pouring across his turnrows, the 
pit will serve to relieve his mind of 
his losing a valuable investment by 
the waste of a life-giving resource_ 

Signs are in place by all weirs so 
that anyone passing can make a quick 
check of the numbers of gallons of 
tailwater pouring through. There is 
something about cascading water that 
is hypnotic to man and curiosity will 
cause many people to take a second 
look, and when they do, they will see 
what is actually happening. 

The Water District has attempted 
to control waste by educational pro­
grams such as the one described, how­
ever, many people refuse to accept 
these simple programs, and the Dis­
trict must then rely on the courts. 

The Directors of the District have 
hoped that the information demon­
strated by these devices would be a 
little alarming to a man, and in turn , 
create a desire in the heart of every 
landowner to want to conserve the 
water by putting to a beneficial use 
every gallon he pumps. 

At the present time, the Directors 
of the District are diligently working, 

( Continued on Page 4) 



Approximate Saturated Thickness in the Ogallala Formation, 
High Plains Underground Water Conservation Dist. No. I, 1963 

The general description of the sat­
uration in the Ogallala Formation, 
within the High Plains Underground 
Water Conservation District, is shown 
by the subject map below of this 
issue of the CROSS SECTION. The 
saturation shown on this map con­
sists of the thickness, in feet , of that 
interval extending upward from the 
base of the Ogallala Formation to the 
top of the water table. The water 
stored in this interval, commonly re­
ferred to as the Ogallala acquifer, 
constitutes, for all practical purposes, 
the areas' only fresh water supply. 

This map represents the compila­
tion of larger scale maps constructed 
using data collected as a part of the 
Water Districts continuing well-log 
data system, and water level measure­
ments made annually in over 800 ob-

OLDHAM -- ·--- ----

servation wells-a program maintain­
ed by the Texas Water Development 
Board in cooperation with the Water 
District. 

Detailed sub-surface data are not 
available to map those counties and 
parts of counties-Oldham, Swisher, 
Briscoe, Hale, Crosby, Garza, and 
Terry-which did not elect to partici­
pate in the Water District. 

The subject map cannot be used by 
landowners to calculate cost-in­
water depletion income-tax allow­
ances. Larger scale maps-accepted 
and approved by the U. S. Internal 
Revenue Service-for this purpose 
can be obtained from the High Plains 
Underground Water Conservation Dis­
trict at 1628-15th Street, Lubbock, 
Texas. 

Prepared from r ecords of the High Plains Underground Water Conser­
vation District No . 1, and the Texas Water Development Board. 
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COST OF IRRIGATION WATER level of water application ( 36 - x at 
1.75 feet per acre), both cotton and 
grain sorghum could be irrigated. 

BY DR. HERBERT GRUBB -When it is assumed that the price 
of water is equated to returns in the 
most profitable use then only cotton 
of the three major corps, would be 
irrigated. Higher water prices could 
be paid at the headgate only if the 
more profitable crops were to be irri­
gated. In This situation, as in others, 
however, it would be necessary to 
construct a complete area network 
of water distribution facilities. West 
Texas most important crops are dis­
tributed throughout the area. Al­
though the initial per unit cost of the 
delivery facilities under these condi­
tions would be relatively high, the 
per unit cost of adding additional 
capacity would be relatively low. In 
any case, plans to engage in partial 
(restricted) diversion should be care­
fully studied before such decisions 
are made. 

What price can irrigators in West 
Texas pay for water? Importance of 
water to the West Texas economy 
necessitates viewing water price and 
water importation possibilities with 
respect both to the farm and the non­
farm sectors of the economy. 

In order to obtain estimates of the 
price West Texas irrigators could and 
would pay for imported water, it is 
necessary to estimate the potential 
net returns to water on West Texas 
farms. Farm cost analyses which ap­
ply to the Texas High Plains provide 
information regarding the present net 
farm returns to major irrigated crops 
( cotton, grain sorghum and wheat) . 
Similar analyses, however, have not 
been developed for the Trans-Pecos 
and low-rolling plains areas. It is ex­
pected that returns to water are wide­
ly different among West Texas sub­
areas , and more refined sub-areas es­
timates are needed before water im­
portation planning can be completed. 
The following discussion is based on 
estimates which reflect efficient man­
agement under High Plains produc­
tion conditions. While estimates are 
realistic, they may not fit all actual 
situations. For analytical purposes it 
is necessary to choose representative 
situations to which specific instances 
can then be related. 

Analyses of costs and expected re­
turns for various irrigation levels 
show that returns to water and irri­
gation management vary considerably 
between irrigated crops ( see Table 1 ). 
The three major irrigated crops have 
been produced under various levels 
of irrigation. The two irrigation levels 
shown represent 1 ) present practices 
( approximately one acre foot per acre 
irrigated) and indicate 2) the poten­
tial returns at higher rates of water 
use. At approximately one acre foot 
per acre, estimated returns are 19 
dollars per acre foot of water used 
on grain sorghum, 20 dollars per acre 
foot used on wheat, and 54 dollars 
per acre foot used on cotton. At a 
higher rate of water use, approximat­
ely 1. 75 acre feet per acre, estimated 
returns are 24 dollars per acre foot 
used on wheat, 36 dollars per acre foot 
used on grain sorghum and 50 dollars 
per acre foot used on cotton. Estimat­
ed returns per acre foot used on the 

TABLE ~ 

minor crops range from a low of 28 
dollars per acre foot used on soybeans 
to a high of 75 dollars per acre foot 
used on onions. It should be recogniz­
ed, that significant expansion of vege­
table production with present market­
ing facilities and in present markets 

J!WJild sse1:, puo:>as 

probably would result in much lower 
prices and consequently, lowered re­
turns to water used on vegetables. 

The net returns data show that 
there are several possible water pric­
es. Each different price would result 
in a different quantity of water use. 
It always is uneconomic for farmers 
to pay more for water than it can 
return in additional crop value. Ac­
cordingly, crops for which the water 
cost exceeded the return to water 
would not be irrigated. Four alterna­
tive water pricing criteria are present­
ed below: 

1 ) price equal to weighed average 
return to water used on cotton grain 
sorghum, and wheat, 

2) price equal to returns to water 
used on cotton, and 

3 ) differential water prices design­
ed to permit irrigation of all crops 
presently irrigated and 

4 ) price equal to net returns for the 
crop which yields the lowest net re­
turns to water. 

In considering alternative water 
prices it is necessary to make some 
assumptions about returns to irriga­
tion management. First assume that 
1 ) irrigation management is allocated 
a constant payment of X dollars per 
acre irrigated regardless of the crop 
produced and 2 ) the water price is 
set at the weighted average return on 
cotton, grain sorghum, and wheat i.e. , 
( $28 - $x ) and only one acre foot per 
acre is contemplated. Under these 
conditions only cotton would be irri­
gated. At a higher water use level of 
1. 7 acre a water price established at 
the weighted average return for this 

If the goal is to irrigate all present 
crops, then either a differential water 
price or a constant price set low e­
nough to permit irrigating the crop 
which yields the lowest returns to 
water would be necessary. Differential 
pricing would require offering suc­
cessive increments of water at suc­
cessively lower prices. In a differen­
tial plan the first increment probably 
would be priced at a level equal to 
the returns to water used on the most 
profitable crops. Each successive in­
crement would be priced at the suc­
cessively lower returns for the next 
most profitable crops until all crops 
had been accorded opportunity to be 
irrigated. This alternative would be 
difficult and costly to administer and 
would effectively squeeze out prac­
tically all profits to water use. 

An alternative assumption about 

Table 1: Returns to Water Delivered at Well Head* Major Irirgated Crops High 
Plains. 

Net 
Revenue 

Crop Price 12" applied 

Cotton 0.265/ lb. 
Grain sorghum 1.80/ cwt 
Wheat 1.86/ cwt 
Soybeans 2.50/ bu 
Castorbeans 0.05/lb. 
Potatoes a 2.44/ cwt 
Onions b 1.83/ cwt 
Carrots b 1.80/ cwt 
Weighted average return (cotton, 

sorghum and vegetables) 
grain 

*Pumping costs have not been deleted. 
a Use approximately 36" 
b Use approximately 31" 

54. 
19 
20 

Returns Net Returns per 
per Revenue Acre 

Acre Ft. 21" applied Foot 
(Dollars) 

54. 88. 50. 
19. 64 36. 
20. 42 24. 

50 28. 
57 32. 

103 34. 
193 74. 
170 65. 

28 36 
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irrigation management returns is that 
opportunity for employment else­
where is low. Irrigation management 
returns therefore, approach zero for 
crops which yield lowest returns to 
irrigation. If for example, irrigation 
management returns are zero for the 
crop yielding lowest net returns to 
water, and only one acre foot per acre 
irrigated were considered, then wa­
ter price would be 19 dollars per acre 
foot. Under the same assumption but 
with 1. 75 acre feet per acre irrigated, 
the price of water could be 24 dollars 
per acre foot. At 19 dollars per acre 
foot, present irrigation presumably 
could be maintained if five million 
acre feet of water could be imported 
and distributed to farmers at this cost. 
Five million acre feet would provide 
one acre foot per acre. If more water 
could be made available so that 1.75 
acre feet per acre could be applied, 
farmers could pay 24 dollars per acre 
foot. Setting water price low enough 
to permit irrigation of the crop which 
yields the lowest net return to water 
results in positive profits to manage­
ment from the more profitable crops. 

It should be clear that the prob­
lem of pricing imported water is a 
difficult one that can be solved only 
after study of both the costs and the 
returns for alternative projects. The 
goals of water importation will need 
to be clarified. Additional detailed 
sub-area agricultural production stu­
dies will be required, and the extent 
of participation by the non-farm sec­
tors will need to be considered before 
water planning for West Texas can be 
completed. 

District Studies -
( Continued from Page 1 ) 

along with many other West Texans, 
toward the importation of water to 
West Texas so that this great agricul­
tural area may continue to thrive. It 
is very difficult for some people to 
visualize the High Plains ever needing 
water when we waste as much as we 
do. 

A chronic "water waster" is a cul­
prit who makes us all suffer in many 
ways, but especially when we are 
talking with people in other parts of 
Texas about importation of surplus 
waters to the High Plains. If we want 
help from others, we must help our­
selves first. 

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." 

LOi-6L sexa.1 '>poqqn1 
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Request For Injunction 
By Sun Oil Company 

Has Been Denied 
Sun Oil Company's request for an 

injunction against Earnest Whitaker 
to compel him to let the company 
drill Ogallala water wells on his land 
and use the water therefrom for wa­
ter flooding under an oil and gas 
lease agreement has been denied . 

Hockley County District Judge, M. 
C. Ledbetter refused to grant Sun 
the court order that would have di­
rected Whitaker to refrain from in­
terfering with the drilling of Ogal­
lala wells on his land. Water from 
these wells would have been used by 
Sun to water flood their oil and gas 
lease on Whitaker's land. 

Several months ago, Sun initiated 
plans to drill two Ogallala water wells 
on the Whitaker farm to water flood 
eight oil wells. Sun claimed a right 
to use this water under their oil and 
gas lease that gave them the "free 
use of oil , gas, coal, wood and water 
from said lands except water from 
lessors' wells for all operations here­
under." 

Whitaker maintained that the un­
derground water beneath his farm be­
longed to him and the oil company 
had no title to this water to be used in 
a water flood operation. 

This conflict of opinions caused 
Sun to go to the District Court for 
the injunction. 

Testimony during the hearing re­
vealed that several thousand acres 
of land in the area were under lease 
of this type. Witnesses testified that 
to their knowledge water was used 
only to drill wells and for use in 
steam operated drilling rigs in the 
late 40's when the mineral lease was 
signed . Other witnesses testified that 
they knew of no coal deposits or vast 
supplies of wood in the area. 

Water flooding was not attacked 
in this case. All parties agreed that 
it is a good conservation practice. 

The parties, however, did disagree 
on the use of Ogallala water for the 
operation. 

The High Plains Water District en­
tered the case on Whitaker's side. The 
District was concerned that the in­
junction, if granted, would deprive 
surface owners of ther private prop­
erty. 

State Statutes say that the owner 
of the surface rights to land also has 
title to the underground water be­
neath this land. Had the court grant­
ed the injunction, farmers could have 
been deprived of their private pro­
perty without just compensation. 

Sun Oil Company has served notice 
it plans to appeal the decision. 

"THERE IS NO SUBSTITUTE FOR WATER" 

CONTOUR ROWS 
Americans must conserve water to continue to live . This includes every 

man, woman and child in the United States. 

In our particular area people usually think the largest "water waster" 
is the former . True, he is the largest water user, but most conscientious 
formers do a good job of water management and conservation . 

In 1963 Jomes Mabry of Parmer County initiated work with the High 
Plains Underground Water Conservation District in a cooperative pro­
gram to conserve his water and eliminate waste . 

A toil water return system was installed and meters were installed on 
all his wells . During the post three years Mabry hos recirculated 13 .84 
percent of the total water that was pumped from his wells. 

Not being satisfied with just using the return system, and due to a 
nineteen foot slope in one half mile, Mabry decided to contour his rows. 

The contoured rows slowed the movement of the irrigation water and 
allowed it to penetrate into the soil rather than escape as toil water. The 
slow movement of the water also eliminated "hot spots" in his crop at the 
low end of his field . 

Mobry's form is the first one on which the District hos hod a chance to 
obse rve the use of contour rows with a toil water return system. The 
limited results of the demonstration ore encouraging . 

In 1963, 57.36 acre feet of water was recovered by using straight rows-
65.20 acre feet was recovered in 1964. 

During the 1965-66 irrigation season 25.89 acre feet of water was 
recovered using contoured rows. 

The contoured rows may hove cut t he amount of water lost as toi I 
water by approximately 50 percent. However, in this case none of the 
water was lost due to the return system. 

Contouring rows is not a new practice, but many formers ore reluctant 
to do it because they t h ink it makes forming harder. If you con save water, 
any new forming practice is easy and worthwhile . 

Many other formers in West Texas use contour rows. If you ore one who 
doesn't, now is the time to make plans for a change. It could be worse ; 
you could be forming drylond. 
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Water Depletion T ox 
Deductions Now Being 

Felt In Plains Area 
A boost of six to eight million dol­

lars to the area economy from income 
tax deductions and refunds began to 
be felt during August. 

Marvin Shurbet, Floyd County farm­
er, received three checks totaling $,3-
661.30 as income tax refunds for irri­
gation water depletion for the years 
1962, 1963 and 1964 on his 480 acre 
farm in Floyd County. 

Shurbet's income tax refund checks 
are forerunners of "millions of dol­
lars," that will remain on the South­
ern High Plains each year for quali-
fied landowners. : 

The High Plains Underground W~~ 
ter Conservation Dist'rict sponsored 
the case and the Shurbet farm was 
used to prove facts relating to the 
diminishing water supply under the 
Southern High Plains. 

Initial tax refunds now being re­
ceived by landowners will eventually 
become deductions. · 

The Water District and the IRS 
developed guidelines for the thirteen 
counties in the district for the com­
putation of deduction allowances bas­
ed on these factors: Average thick­
ness of the Ogallala formation under 
the land at time of acquisition, ave­
rage decline of the water table each 
year in which depletion is claimed 
and the owners investment in the wa­
ter at the time he acquired the land. 

Individuals who h;:tven't received 
their refunds snd.uld be getting them 
in the next few weeks. 

Annexation Hearings 
To Be Held In October 

Two annexation hearings will be 
conducted by the Board of the High 
Plains Water District in October. 

The hearings, one to be held in 
C rosby County and another in Hale 
County, are being conducted for con­
sideration of the annexation of Crosby 
and Hale Counties to the High Plains 
Underground Water Conservation Dis­
trict No. 1. 

Interested landowners of both coun­
ties have petitioned the board for the 
hearings. 

Individuals who are interested in 
making statements concerning the 
annexation are welcome to do so at 
the hearings. 

The Crosby County hearing will be 
held in the District Court Room at 
Crosbyton on October 17 at 9 o'clock. 

The Hale County hearing will be 
held in the District Court Room in 
Plainview, October 18 at 9 o'clock. 
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On September 9, the Texas Water Development Board he ld its final 
hearing on the State Water Plan. The hearing was held in Lubbock 
Municipal Auditorium. 
. A crowd of approximately three hundred listened attentively to testi­
mony given by various individuals and groups. 

Printed in this months edition are some of the speeches given, some 
in text and some in part. 

The first is a portion of Joe Moore's summary following testimony 
received at the hearing. Mr. Moore's comments printed here reflect actions 
the Water Develo,ment Board will take in the future . 

In addition to the specific programs these matters affecting the State 's 
outlined on J une 17, and prior to ten- best interests. 
tative adoption of the Texas Water I would ask you here today not to 
Plan, the Texas Water Development abandon a course of objective and 
Board will examine as rapidly as a- critical appraisal of the Texas Water 
vailable staff and funds will permit Plan. I would ask you rather to join 
and in sufficient detail to provide us in the continuing review of that 
cost estimates for surface water de- Plan as it is implemented, and as it 
livered for irrigation to various points undergoes the inevitable modifica­
in West Texas, the following four al- tions which changing conditions will 
ternative sources: impress upon it. I would ask you to 

( a ) Waters available to Texas in look at all the facts clearly, and to 
Sulphur, Cypress ,and Lower Red think and speak of the Plan and of 
River basins and possibly the Upper continuing water resource planning, 
Sabine River basin, in excess of intro- not as West Texans, but as Texan . 
basin requirements and projectP.d mu- The Board and its staff have dedi­
nicipal and industrial requirements cated their efforts to fulfilling the 
in the Dallas-Fort Worth area ; statutory directive provided by the 

( b ) Waters of the Lower Sabine 59th Texas Legislature - to prepare 
and Neches River Basins presently a State water plan for the benefit of 
unallocated under the Texas Water the entire State. This effort has re-
Pl(~\ All water in East Texas surplus ceived the full measure of their capa­
to intra-basin requirements and the bilities and devotion. They have been 

and are committed to the task the 
demands for hi~her uses which must L · 1 t · d ·d· fl 
be satisfied by interbasin transfers ; egls a ure assigne , provi mg a ex-

( d ) Imported water to West Texas ible guide to be considered by the 
from either the Mississippi or the Texas Water Rights Commission in 
Missouri River or their western tribu- granting permits for water develop­
taries . ment in this State. A part of that 

The Board will examine the possible commitment is a continuing, aggres­
transport of excess surface water from sive pursuit of the best means to se­
the Eastern basins for potential mu- cure a supplemental surface water 
nicipal and industrial purposes in Abi- supply to West Texas. 
lene, Brownwood, San Angelo, Mid- In meeting the water needs of the 
land, and Odessa areas and possibly future we need each other. West and 
as far west as El Paso. In addition the east and north and south are mutually 
Board has asked the Bureau of Re- interdependent. Our history has made 
clamation to determine the costs of it so. Our future economic well-being 
delivering for various quantities of through water development requires 
both irrigation and municioal and in- that we drop the prefixes "east", 

"north" "west" and "south" - and 
dustrial water supplies to West Texas proceed' J'ointly.' Don't foreclose the 
utilizing a pumpback system up the 
Colorado River Channel. lon g-range impact your economic and 

We would further propose the crea- political strength can have on the 
tion of a small West Texas Advisory decision making process of planning 
Group selected from the membership by assuming a purely local or regional 
of the West Texas Chamber of Com- posture. The rest of Texas needs you, 
merce Committee and others !n West and to meet your long-range prob­
Texas interested in water develop- lems, you need the rest of Texas. A 
ment to work closely with the Texas greater destiny beckons us all, togeth­
Water Development Board on all of er, than we can grasp separately. 
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Remarks By State Representative Bill Clayton 
Honorable Joe Moore, executive di­

rector Texas Water Development 
Board, chairman Mills Cox, board 
members and staff . . . I would like 
to take this opportunity to express 
my sincere thanks and appreciation 
for your untiring devotion and dedi­
cation in working long hours and un­
derstaffed to put together a compre­
hensive water plan for Texas. 

In the beginning, let me say I am 
for a state wide water plan. I believe 
if we do not provide such a plan at 
the state level, the federal govern­
ment will. States have too long shunn­
ed their responsibilities in many areas 
and consequently created vacuums 
into which the federal government is 
anxious to move. Now the time has 
come for Texas to demonstrate its 
leadership in water planning and de­
velopment, but gentlemen to prevent 
federal intervention and chaos, a Tex­
as water plan must provide for and 
meet the water needs for all the state 
... Let me repeat, for all the state. 

Texas has needed a water plan for 
many years. A state that varies in 
rainfall from 55 inches in the east 
to nine inches in the west must have 
water planning and implementation 
of that planning if we are to main­
tain our position in the economy of 
the United States. Instead, I know 
that Texas will not settle for "status­
quo," It must, It will, be a leader a­
mong the top states in economic de­
velopment. The Texas water plan can 
be very instrumental in helping Tex­
as maintain its leadership by provid­
ing necessary water for state-wide 
municipal, industrial, and agricultural 
growth. 

However, being from West Texas 
I must view the Texas water pla~ 
from a viewpoint of what it will do 
for this area and particularly for my 
district. The plan seems to leave us 
in the position of being a step-child. 
In other words, it seems that we, in 
this area, are left out as far as the 
benefits of the water plan are con­
cerned. I will address myself to the 
Texas water plan in generalities ra­
ther than soecifics. I realize that West 
Texas has -been led to believe there 
is much in the plan for us . All I find 
in the plan is to try to get West Tex­
as in the Colorado river basin study 
bill now pending in congress, modify 
a few playa lakes, and set up an office 
of the water development board in 
West Texas. These ideas are E!ood 
but in reality do not furnish ·west 
Texas a single drop of water. 

As you must realize by now, this 
area of the state produces 14 percent 
of the nation's agricultural food and 
fiber products and if America is to 
feed the world, we cannot afford to 
decrease in productivity. In fact , we 
must increase production to meet the 
ever increasing demands ;ind to keep 
Texas economy booming. To meet the 
demands of increased production, we 
must have water. If we onlv had the 
2,000.000 plus acre feet of East Texas 
surolus water not allocated bv the 
Texas water plan, we could maintain 
the present level of irrigation . 

But aside from agriculture, let us 
think of industry for a minute. We 
have enjoyed industrial growth in 
West Texas, but if we continue this 
growth, we must provide water. It 
seems that there is not an absolute 
figure as to the cost of transporting 
East Texas water to this area. We 
wonder why a study that was being 
made to determine this cost was post­
poned or cancelled. Municioal and in­
dustrial water at suggested figures of 

$68 per acre foot is not unreasonable 
at all. When you think of the contri­
bution that West Texas agriculture, 
oil and gas, and other industry in the 
area makes in tax dollars to the state 
of Texas, it only seems reasonable 
that we would be given more con­
sideration in the Texas water plan. 

Let me pose these questions to you 
for consideration before adopting a 
definite plan: 

1. Why not continue a study on the 
cost of transporting East Texas water 
to West Texas? 

2. Why not help an area continue 
its agriculture production instead of 
creating new areas by providing them 
water for irrigation of thousands of 
new acres? 

3. Why not import water from Ar­
kansas, Missouri, or Mississippi rivers 
into the East Texas complex, thereby, 
making available water for all the 
state? 

4. Why not consider a transporta­
tion system to west Texas as a dual 
purpose system in the event North 
West water is ever imported to this 
area? In such event, water could be 
reversed in such a system to furnish 
water in other parts of the state in 
years of extreme drouth. This would 
make any plan more versatile and de 
sirable. 

Gentlemen, water is the life-blood 
of any community or area or state. 
Having served two terms on the con­
servationand reclamation committee 
of the house of representatives and 
on two water study interim commit­
tees and presently on the steering 
committee of the West Texas Cham­
ber of Commerce Water Resources 
Committee, I have become more a­
ware of the importance of water, and 
share the feelmgs of our governor, 
who on August 12, 1964, wrote to the 
Texas Water Commission of his con­
cern about drouth conditions in Texas 
and a need to develop adequate sour­
ces of water for all our state. The 
governor directed the water com­
mission to develop a comprehensive 
water plan for Texas . . . Longer in 
rq,nge and broader in scope than pre­
vious plans. He felt that earlier plans 
were not adequate to satisfy the wa­
ter needs for all of Texas. 

Then again on January 27, 1965, 
in his address to a joint session of the 
59th legislature, the governor said, 
and I quote, "we have in Texas the 
foundations for planning, financing, 
and developing water supplies for all 
our people. Texas has enough good 
water within its own boundaries to 
satisfy our needs as far into the fu­
ture as any of us can see. 

"Our cities, river authorities and 
water districts have made strides to­
ward solving the water problems 
which can be attacked within the lim­
its of their own jurisdictions. In ad­
dition, the federal government has 
proposed plans for development of 
major regions of the state. But these 
plan~ do not encompass all our needs 
and resources, and they still lack the 
coordination which only the state can 
provide. 

"We in state government have a 
constitutional duty to conserve, de­
velop , and distribute the water re­
sources of Texas. The effective per­
formance of the duty requires the 
preparation of a state water plan, 
flexible enough to meet evolving long­
range needs but specific enough to 
solve immediate water supply prob­
lems," end of Quote ..... 

If you noticed the governor's state­
ment, you must have been aware t hat 

he said we had enough water within 
our own boundaries to satisfy our 
needs. John Vandertulip, chief en­
gineer for the Texas Water Develop­
ment Board also made a similar re­
mark in Houston, April 9, 1965, when 
speaking to the associated general 
contractors and again I quote, "in re­
sponse to the question I posed on 
whether Texas has enough water to 
meet its future needs, the answer is 
a qualified yes . . . if part of the 
water can be moved from areas of 
excess to areas of deficiency. Any 
such movements of water will require 
ample provision to meet future needs 
of any exporting river basin," end 
of quote. 

In the preliminary "Water for Tex­
as , a Plan for the Future." prepared 
by the Texas Water Development 
Board in May, 1966, on page no. 2 
it says a plan is needed to move the 
State toward its objectives of con tin­
ued growth, and the satisfaction of 
every citizen's just desire for an eq­
uitable share of the states natural 
resources. None of the previous plans 
obtained this objective or the objec­
tives the governor sought for Texas 
in a water plan. 

The U. S. Study Commission-Tex­
as, only satisfied the needs of 63 per 
c~nt of the area of the state and along 
with other plans actually justified a 
real water plan for Texas. I doubt 
the plan we are discussing today in 
its present form includes as much as 
60 per cent of the area or water needs 
of Texas. And I am sure it does not 
meet the objectives the governor set 
forth when asking for the preparation 
of a Texas water plan. I say this be­
cause in the hearings over the state 
I find the plan does not satisfy the 
needs of Ft. _Worth , Dallas, Waco, 
Houston, Austm, Denison, and Sher­
man. to mention a few places plus 
all West Texas. 

In your hearings across the state 
of which I hav_e attended several, i 
am sure you fmd yourselves better 
equipped to finalize the Texas Water 
Plan in such a way to benefit all 
Texas. We gave you the authority to 
adopt a plan by passage of senate 
bill no. 146 during the last session of 
the legislature. We are grateful for 
the work you have done. 

Governor Connally recently said, 
"water development is a continuing 
challenge. No one man, no one agen­
cy can validly claim a complete solu­
tion to the proper conservation of our 
most valuable natural resource. Solu­
tions are found only by individuals 
and agencies working together in con­
cert for the welfare of all the people." 

We, in West Texas. accept our re­
~ponsibilities, and will assist and help 
m any way possible working with the 
Texas Water Development Board to 
make a satisfactory and desirable wa­
ter plan for all of Texas . 

Let me say this ... we have confi­
dence in your purpose and believe 
you will, in final form, adopt a plan 
that will justify implementation. You 
well know, that before any plan can 
be implemented, there must be money 
provided. If the people of the state 
adopts the constitutional amendment 
in November providing for issuance 
of $200.000,000 in bonds, it will still 
take 2/3 vote of the Legislature be­
fore the bonds can be sold. Also, ad­
ditional appropriations from the gene­
ral revenue fund will be needed for 
implementation of the plan. What I 
am tryinE! to sav is simply this . . . it 
is essential and would behoove the 
board to develop a plan that meets 
the needs of the state and is palatable 
to all Texas. In other words, gentle­
men, include West Texas. 
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Remarks Of West Texas 
Chamber Of Commerce 

Water Committee 
Mr. Chairman, members of the Wa­

ter Development Board and Staff, 
Ladies and Gentlemen. My name is 
George W. McCleskey. I am a member 
of the steering committee of the Wa­
ter Committee of the W. T. C. of C. 
This statement is made on behalf of 
this Committee at the request of Mr. 
K. Bert Watson, Committee Chairman, 
who is unable to be personally pres­
ent. Most of you have heard in full 
the policy statement of the West Tex­
as Chamber of Commerce on the Tex­
as Water Plan. Stating a basic belief 
in a statewide water plan, it insists 
that the preliminary plan does not 
adequately consider the needs and 
solutions to West Texas water prob­
lems and asks study or restudy of: 

1. The amount of surplus water 
available in Texas - opinions with 
some apparent validity vary from 4.5 
million acre feet to double that a­
mount with the Water Development 
Board making the lower estimate. 

2. Engineering and economic feasi­
bility of delivery on this and other 
water to West Texas. 

3. Importation of water to Texas­
whether east, west, north or south­
with or without displacement between 
these areas. 

4. Diversion at the highest possible 
elevation or equivalent studies to 
same result. 

5. Release of downstream water 
rights for upstream use on a priority 
basis both as required by the propos­
ed constitutional amendment and as 
a general principle where water is 
available in the basin or from trans­
basin transfer. 

Concerning your recommendations, 
we do need additional work on con­
servation of our underground water 
and playa lakes, further correction of 
natural and artificial pollution, saline 
water conversion research, topogra­
phic mapping and implementation of 
the Red River Authority Development 
Plan. We also need remedial work on 
the upper Brazos, upper Red and Pe­
cos on quality, salt cedar and silting : 
continuous improvement on the Rio 
Grande and removal of impediments 
to legal action on that compact. The 
Edwards Plateau underground system 
can be improved by additional re­
charge, reduction of silting and pre­
vention of underground pollution. A 
study of all possible upstream reser­
voir sites is needed. 

Concerning our whole area, we fail 
to understand how you project a 
1 3/8 per cent per year growth for 
ten major cities of West Texas which 
have had a historical growth rate of 
almost 8 percent per year between 
1940 and 1960 while projecting grow­
th for other cities of comparable his­
torical growth of 5 1/2 times during 
the same period. 

We note your population projec­
tions on the following cities as com­
pared with other estimates which 
were developed by the cities them­
selves: 

1. Abilene 
2. Amarillo 
3. Fort Worth 
4. Plainview 

T.W.D.B.P. 
Projection 

2020 
234,900 
434,000 

1,271 ,000 
62,000 

City 
Projection 

2020 
370,000 
845,493 

1,985,000 
78,000 

In view of its treatment of West 
Texas, it is our request that vou delay 

( Continued On Page ·4) 
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REMARKS OF THE 2020 COMMITTEE 
Early in the planning stages of Wa­

ter for Texas-the 50-Year Water 
Plan prepared by the TWDB-the 20-
20 Committee began working with 
the Board to provide information on 
water resources and necessary infor­
mation of the 42-County High Plains 
region, one of the most highly de­
veloped and productive agricultural 
areas in the United States. 

The 2020 Committee represented 
those groups in agriculture, education, 
finance, industry and commerce which 
have made major contributions to the 
economic growth of the area and 
HA VE INVESTED BILLIONS OF DOL­
LARS IN ITS FUTURE. 

At an informal hearing held by the 
Texas Water Development Board in 
Lubbock on June 17, 1966, the 2020 
Committee presented a paper outlin­
ing the techniquies that it had em­
ployed in the preparation of the study 
used by the TWDB, and, in addition, 
presented some general observations 
and recommendations for future con­
sideration by the Board. 

At the formal hearing held on Aug­
ust 24, 1966, in Amarillo, the Com­
mittee restated some of the conclus­
ions that are apparent from its work. 

Assuming that the information pre­
sented at the previous hearing is a 
part of record and will receive care­
ful consideration by the Board, that 
information will not be re-stated to­
day, however, the 2020 Committee 
has additional recommendations to 
present to the Texas Water Develop­
ment Board today at its final hearing. 

Among these recommendations are : 
1. To enlist the active assistance 

of the Texas Water Development 
Board insofar as the Red River Com­
pact is concerned-the present state 
of discussion of the compact would 
indicate that water in the tributaries 
of the Red River located in this area 
will be lost to the region. The Com­
mittee regards it as impractical to 
take water from an already water­
short region. 

2. To urge additional study on the 
question of the amount of excess wa­
ter available from East Texas sources 
-the figures that have been mention­
ed seem extraordinarily low and do 
not seem to take into account all of 
the available sources. The Neches and 
Sabine Rivers for example. In addi­
tion, it is cenceivable that undevelop­
ed groundwater sources in East Tex­
as, if developed by individual owners, 
could free additional surface water 
for use in other areas. West Texas 
for example. 

3. To ask the Board to update the 
basic information on which its pre­
liminary conclusions hava been reach­
ed and to exµand its dat'l collecting 
activities to be certain all pertinent 

information is available prior to adop­
tion of the final plan. 

4. To suggest a study of the feasi­
bility of reservoirs at all possible sites 
on the creeks and draws of the High 
Plains to gather water for use in re­
charge or other beneficial uses-these 
studies should consider, in addition 
to the cost of the water, both avail­
able water rights and, if different, 
those that would be available if some 
downstream water rights were releas­
ed. 

5. To urge the Texas Water Develop­
ment Board to take the initiative in 
the matter of importation of water. 
As an example, the 2020 Committee 
would suggest the opportunities of­
fered by a Texas-Oklahoma-Arkansas­
Kansas-Louisiana Compact, with the 
possibility that water from the Red, 
Mississippi, Missouri, and Arkansas 
Rivers could be made available to the 
High Plains area. 

There is one economic considera­
tion, insofar as meeting the water 
needs of the High Plains is concerned, 
which, because it so directly relates 
to the statutory directive to the Texas 
Water Development Board, calls for 
special attention. 

The Board is directed "To plan for 
the orderly development and manage­
ment of water resources in order 
that sufficient water will be available 
at reasonable cost to further the eco­
nomic development of the entire 
state." ( emphasis added ) 

The economic development of the 
entire state is dependent upon the 
maintenance of a high agricultural 
output on the High Plains. Texas 
cities situated many miles from this 
study area are the location for plants 
which process the production of this 
region. The shipment of agricultural 
products is a major business for Tex­
as seaports, and this area is the source 
of much of this ship movement. Half 
of the wheat and one-third of the cot­
ton and grain sorghum grown in this 
area is exported, most of it from Tex­
as µorts . 

At the present levels of production 
-those which require water imple­
mentation in the practical ranges of 2 
to 6 million acre-feet-irrigation, adds 
a half-binion dollars to the farm in­
come of the 41-county study area. 
But, as impressive as this figure is , 
it is over-shadowed by the fact that 
the non-farm income of the entire 
State of Texas, including, of course, 
the agri-business segment of the area's 
economy, is increased by one-and one­
half biUion dollars before the crops 
produced in the study area leave Tex­
as. 

For further emphasis ot this point 
so vital to the Board's responsibility 
"to further the economic development 

of the entire state" ( emphasis added), 
let us submit one additional economic 
consideration. 

The 132-county area which is gene­
rally called West Texas, and in which 
the 1 membership of the West Texas 
Chamber of Commerce is located, has 
more agricultural income than all ex­
cept 4 of the United States, and ap­
proximately 70 per cent of this farm 
income is produced in the 42-county 
High Plains area. 

In conclusion, the 2020 Committee 
pledges its continued cooperation to 
the Texas Water Development Board. 
We have worked with you from the 
earliest stages of your endeavors and 
look forward to being your partner 
until a truly state-wide water plan is 
developed. 

C of C REMARKS-
( Continued From Page 3 ) 

the adoption of a Texas Water Plan 
until a olan for all of the State of Tex­
as can be adopted in accordance with 
your charge by the Governor. 

Specifically, we request the follow­
ing studies of Texas water by you or 
through your cooperation with others: 

1. Availability of additional water 
from the Red & Arkansas Rivers. 

2. Availability of additional water 
by use of our Colorado River. 

3. Availability of additional water 
by high elevation diversion from 
Northeast Texas. 

We understand this study was con­
sidered but not pursued. 

Each of these studies should con­
sider municipal and industrial water 
and irrigation water in an incremental 
amount or amounts available from 
the source whether it be 1/2, 1, 2, 4, 
8, or more million acre feet. 

At the same time. studies should be 
made of out-of-state importation 
through the Red, our Colorado , North­
east Texas and from the lower Mis­
issippi, Arkansas and Missouri, as well 
as from the Colorado River project, or 
NAWAPA. We recognize your efforts 
in this area and the long t erm expan­
sive possibilities but we also foresee 
extensive interstate, national and in­
ternational involvements. We under­
stand that you may obtain cooperation 
from national agencies in making 
these studies. 

It is our purpose to obtain these 
studies - through you, we hope. If 
not, it is our intention to obtain them 
by private contract, by legislation or 
by other available means. 

Yet, we do not intend to trade 
studies for water. We completely un­
derstand the need for a Texas Water 
Plan - as much as any area. If, how­
ever, it does not include water for 
West Texas, we are, at best, neutral, 
and we do not intend to be idle while 
water which might be available here 
is committed elsewhere. 

feptember 1966 

Information On 

Ground Water In U. S. 
A Geological Survey Hydrologist, 

Dr. Joseph E. Upson, recently released 
the following observations concern­
ing ground water in the United States. 

Upson said that "the 48 coterminous 
States have a total of 53,400 cubic 
miles of available ground water, near­
ly all of which is potable, within one­
half mile beneath the land surface." 
( 19.6 billion gallons equal 1 cubic 
mile.) 

"The average rate of replenishment 
of this ground water from rainfall is 
only about 340 cubic miles per year." 
" If there were no withdrawals and 
no outflow, it would take about 160 
years to build up this amount starting 
with empty reservoirs ." 

In recent years the use of ground 
water has increased for public sup­
plies, and irrigation, but has decreas­
ed for industry use. It is hard to tell 
whether the overall use will continue 
to rise or level off. 

Ground water accounts for nearly 
20 per cent of total water use in the 
United States. Public water supplies 
use about 30 per cent ground 
water, irrigation 30 per cent, rural 
water supplies 75 per cent and in­
dustry 4 per cent. 

WHEN YOU MOVE-
Please notify the High Plains Under­

ground W a t e r Conservation District, 
Lubbock, Texas on Post Office Form 
22S obtainable from your local post­
master, giving old as well as new address, 
tc insure !!C interruption in the delivecy 
of "The Cross Section." 

INCLUDE YOUR ZIP CODE NUMBER 

"CHIEF RUNNING WATER," 
SAYS-

"Make 'um sure mea­
surements on drilling 
permits are correct­
Save heap troub le. 
Water is your future. 
Conserve 'Um." 
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A NATIONAL 

GROUND WATER LABORATORY 
"Areas on this globe that will 

thrive , or even survive will be de­
termined by the availability of 
water resources and their wise 
use to serve man." 

Senate Select Committee on 
National Water Resources 

An unprecedented population ex­
plosion is forcing America to move 
along uncharted avenues of growth. 
Hourly the momentum is increasing, 
creating in its wake an economic up­
surge unequaled anywhere in world 
history. But with this headlong growth 
comes the unleashing of new and dif­
ficult problems. Foremost, among 
these are the tremendous pressures 
bearing down on our natural resourc­
es, and mainly upon our supplies of 
fresh water. In much of the Western 
United States the day has already ar­
rived when future demands for water 
cannot be met entirely by new surface 
reservoirs. For sufficient, economic­
ally feasible storage sites no longer 
exist. Maximum water development 
can only be obtained by a coordinated 
utilization of surface and ground wa­
ter reservoirs. 

Ground water is water that is found 
beneath the surface of the earth. It 
includes both fresh water and saline 
water. Ground water can occur in all 
kinds of rocks . In gravel sand, sand­
stone and silt, it occurs in the voids 
between the rock matrix. In rocks 
such as quartzite , granite, limestone, 
and some indurated sandstone it is 
generally found in cracks and crevic­
es. In some of the more soluble rocks, 
such as limestone, the water has a ten­
dency to dissolve the rocks, f o r m 
honeycombe structures, enlarging the 
crevices and channels to considerable 
size, even to caverns. 

amount can be utilized to provide 
much of the needs of our expanding 
population and industrial demands on 
a perennial basis. If conjunctive uti­
lization of both surface and ground 
water reservoirs could be made to 
work, the process would essentially 
require that surface reservoirs im­
pound rainfall and stream flow which 
could then be transferred at an op­
timum rate to ground water storage. 
With surface storage supplying much 
of the annual water requirements­
ground water reservoirs, generally be­
ing many times larger, could be re­
tained primarily for cyclic storage 
covering series of years having sub­
normal precipitation. Thus, ground 
water levels would be lowered dur­
ing a cycle of dry years and raised 
during ensuing periods of heavy rain­
fall. Existing knowledge is grossly 
inadequate to form the basis for such 
an effective development. With 
ground water becoming a matter of 
concern to the entire nation and since 
no section of this nation is without 
its peculiar ground water problems, 
A National Laboratory of Ground W a­
ter Research is desperately needed. 
Fact gathering and data compiling 
still exists and will continue to exist 
but the urgent need today, to meet 
the problems facing the hydrologists , 
the engineers and the scientists in the 
field of research, is to provide a back­
ground against which such data can 
be interpreted. The concept of A Na­
tional Laboratory of Ground Water 
Research does not envision a routine 
gathering of data , but rather should 
be oriented for the development of 
methods to be utilized in the field. 
Working knowledge gained through 
actual experience with a field condi­
tion could be of unlimited benefit in 
interpretation of the hydrologic and 
geologic perimeters of ground water 
basins. The end being that the per­
formance of these basins could be 
more accurately predicted and man­
aged for optimum beneficial use in 
the best interest of the Public. 

Geophysical tools used in the fields 
of ground water studies have advanc­
ed very little beyond the peach limb 
and the chalk line. Instrumentation 
for the use of reservoir engineering 
in the production of ground water is 
practically unheard of. 

Because of the very wide scope and 
complexity of the total problem of 
ground water development and man­
agement only a few of the critical 
problem areas needing immediate 
study have been set out. 

1. The hydrology and storage ca­
pacity of ground water reservoirs. 

2. Methods of determining the per­
ennial or safe yield of ground water 
reservoirs. 

3. Basic research into the origin 
and movement of waters constituting 
ground water basins. 

4. The economics and ground water 
management including improved and 
more efficient methods for extract­
ing ground waters from such reser­
voirs with particular aatetion to the 
problems relating to deep-seated res­
ervoirs. 

5. Quality control of ground water 
reservoirs including artificial con­
tamination both chemical and bac­
terial, and the deterioration of quality 
from natural resources. 

6. Basic studies into questions re­
lating to natural recharge, artificial 
recharge and the salvage of water dis­
charged from ground water reservoirs 
through natural processes. 

7. The development of more effect­
ive instrumentation both for explora­
tion and evaluation of ground water 
reservoirs and for data gathering in 
the management of such reservoirs. 

8. Basic studies into the question of 
modification as this subject bears up­
on the larger question of water re­
sources. 

9. Basic research into legal and 
legislative requirements to provide 
the most efficient and economical uti­
lization of ground water reservoirs. 

These are but a few of the research 
projects that this nation desperately 
needs in order to provide the individ­
ual citizen, municipality, industry, the 
states and the nation as a whole with 
the tools for maximum utilization of a 
vital basic resource. 

October 1966 

Area Driller Elected 
President of Assn. 

J. D. KIRKLAND 

J. D. Kirkland, Hereford, who has 
been in the water well drilling busi­
ness for over twenty years, has been 
elected President of the National Wa­
ter Well Drillers Association. The 
election took place at the recent Na­
tional Well Exposition in Columbus, 
Ohio. 

Kirkland was born in Gatesville, 
Texas. He and his family moved to 
Sudan in 1921, where he was educated 
in the public schools. 

The president was in the automo­
bile business in Sudan from 1934 to 
1944. 

In 1944 Kirkland moved to Little­
field where he went into the drilling 
business. He later moved to Here­
ford, where he is now with West Tex­
as Drilling, Inc. 

Kirkland has served on school 
boards and city councils. He is cur­
rently on the State Board of Water 
Well Drillers. He has served as secre­
tary and president of the Lone Star 
Water Well Drillers and Contractors 
Association. 

Kirkland makes his home in Here­
ford , Texas. 

In whatever rock material ground 
water may be located, these materials 
and the water therein are usually de­
finable aquifers, or underground re­
servoirs, that within themselves con­
stitute a natural resource of great 
economic value. Aquifers provide a 
natural system of water distribution. 
Ground water reservoirs are a dy­
namic resource , dynamic both with 
respect to physiography and to man's 
activities. Relatively free from con­
tamination, these natural reservoirs 
receive and discharge water and in 
the process filters and repurifies it. 
Of the vast amounts of fresh water 
presently stored in these underground 
reservoirs a certain, but unknown, 

Of necessity A National Laboratory 
of Ground Water Research would have 
to be staffed with top men in every 
description related to the occurrence, 
movement and development of water 
in underground reservoirs . Such dis­
cipline should include the fields of 
geology, hydrology both surface and 
ground water, engineers, soil scien­
tists, chemical meteorologists, physi­
cists , statisticians and lawyers. Water Is Your Future ... Conserve It! 
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Roy Lynn K a hlich, 1967 ....... . 
Oscar H . Lowrey, 1967 ...... . 
Reuben Sande r, 1968 ............ Rt. 

236 New H ome 
Rt. 4, Tahoka 
Wilson, Texas 
Rt . 4, T ahok a 

1. Sla ton, Texas 

Committee meets on 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 

Webb Gober, 1969 ........ R. F. D., Farwell, Texas 
Henry Ivy, 1967 ...... ........ Rt. l. Friona 
Walter Kaltwasser, 1967 ............... RFD, Farwell 
Carl Rea, 1968 ....................... Bovina, Texas 
Ralph She lton, 1968 ................... .... Friona, Texas 

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

Potter Cou nt y 

E. L. Milhoan, 1967 ..... Wildorado 
W. J . Hill . Jr., 1969 .................... Bushland, Texas 
L. C. Moore, 1968 .... .................... Bushland, Texas 
Jim Line 1968 .................... ........ Bushland, Texas 
Eldon Plunk, 1967 ........................... Rt. 1, Amarillo 

Ra nd a ll Cou nty 
Mrs. Louise Knox 

Randall Co unty Farm Bureau Office , Canyon 
R. B. Gist. Jr., 1968 ........... Rt. 3 Box 43 Canyon 
Ralph Ruthart, 1969 ....... Rt l, Canyon, Texas 
Carl H a.r tman , Jr. 1968 .................... Rt. 1, Canyon 
Lewis A . Tucek, 1967 ............... ... Rt. l, Canyon 
Ed Wieck, 1967 ....................... ....... Rt. L Canyon 

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

A Note on lleturns to Water 
Southern High Plains 

By HERBERT W. GRUBB 

What crops should I irrigate? How 
much water or how many irrigations 
should I plan to apply during the 
season? These are questions which 
confront High Plains irrigation farm­
ers each year. Such questions cannot 
be answered once and for all, how­
ever, because agricultural prices re­
ceived and paid by farmers are chang­
ing and production techniques are 
continually being improved. 

A recent cost-returns study shows 
that in the Hardlands Soils, cotton re­
turns the highest net revenue per acre 
inch of water applied at each level of 
irrigation considered. In the mixed 
soils, however, grain sorghum yield­
ed the highest net returns to water at 
low levels of irrigation but at higher 
levels of water application on the 
mixed soils, cotton returns the higher 
net revenue per acre inch of water 
( see table ). 

Returns to water used in the pro­
duction of wheat for grain are 
generally lower than returns to water 
used in cotton or grain sorghum pro­
duction. Since wheat is a winter crop 
and does not compete with cotton and 
grain sorghum for water pumping 
time, farmers can irrigate wheat dur­
ing a particular year without reducing 
irrigated acreage of other crops. Since 
there is a positive net return to water 
used in wheat production and since 
wheat irrigation does not compete 
with other crops for pumping time, it 
appears that wheat should be an irri­
gated crop in the High Plains. How­
ever including wheat as an irrigated 
crop may not result in an optimum 

long range allocation of the farm wa­
ter supply. 

Since High Plains irrigation water 
is an exhaustible resource, present 
irrigation of wheat reduces the irri­
gated acreage of more profitable crops 
later. Even though irrigated wheat 
yields a net return to water, the use 
of water for irrigating wheat could 
result in lower long range net returns 
to water than if wheat irrigation were 
foregone and the exhaustible irriga­
tion water resource saved for later 
use on cotton or grain sorghum. For 
example, in the Hardlands, preplant 
plus three post-plant irrigations of 
wheat result in an estimated return 
of $1.44 per acre inch of water pump­
ed. The same level of irrigation ap­
plied to cotton returns an estimated 
$5.07 per acre inch of water pumped. 
An equal amount of water applied to 
grain sorghum would have returned 
$2.42 per acre inch. The difference 
between returns to wheat and returns 
to grain sorghum or returns to cotton 
is a measure of the future income 
which could have been realized if 
present wheat irrigation had been 
foregone. Future income, when view­
ed in the present, however, is worth 
less than present income since future 
income is discounted by risk and in­
terest rate factors. 

Net returns per unit of water, the 
discount rate and the total quantity 
of water available are major factors 
which must be taken into account 
when making decisions pertaining to 
crops to irrigate and number of irri­
gations per season. 

TABLE 1: ESTIMATED RETURNS TO WATER; SOUTHERN HIGH PLAINS, 1965 (a) 

Hardland Soils Mix·ed Soils 
Grain Grain 

Irrigation (b) Cotton Sorghum Wheat Cotton Sorghum Wheat 
(Dollars per Acre Inch) (Dollars per Acre Inch) 

Preplant only 6.28 0.79 0.00 0.00 0.25 0.10 
Preplant + I Postplant 
Preplant + 2 Pootplant 
Preplant + 3 Postplant 

7.16 1.14 1.21 0.21 0.66 0.75 
6.37 2.66 1.37 2.67 1.20 0.94 
5.07 2.42 1.44 2.93 1.39 1.05 

(a) Returns have been adjusted for the dryland component of irrigation income. Dry­
land net income estimates for the hardland were: cotton $17.00, grain sorghum 
$6.00 and wheat $18.00 per acre. In the mixed soils dryland net income estimates 
were: cotton, $18.00, grain sorghum, $10.00 and wheat, $16.00 per acre. 

(b) Preplant irrigation requires pumping approximately 6.25 acre inches of water to 
apply 5 acre inches to the root zone. 

Postplant irrigation requires pumping approximately 5.00 acre inches of water 
to apply 4 acre inches to the root zone. 

(c) Does not include returns to wheat grazing. 

INJUNCTION GRANTED TO DISTRICT 
The District Court in Floyd County 

recently granted the High Plains 
Underground Water Conservation Dis­
trict an injunction against a Floyd 
County farmer for wasting water. 

The injunction will remain in ef­
fect for an indefinite time. 

This is the first time the District 
has ever had to go so far as to ob-

tain an injunction against a landown­
er for allowing water to escape from 
his land. 

The Board of Directors of the Dis­
trict hopes that farmers will become 
more aware of the critical water situa­
tion, and no more injunctions will 
have to be put into effect. 

PLEASE CLOSE THOSE ABANDONED WELLS 
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SUB-IRRIGATION SYSTEMS 
A declining water table on the High 

Plains has motivated researchers and 
farmers to explore every method to 
"stretch" and conserve all available 
underground water. 

In the not too distant future, sub­
irrigation may be the answer in many 
areas. 

Research being conducted at the 
South Plains Research and Extension 
Center reveals that a great amount of 
water can be conserved by this system 
by eliminating evaporation and run­
off losses. Other apparent advantages 
to a sub-irrigation system show great 
prospects to the farmers. 

Sub-irrigation systems may be com­
pletely automated to eliminate all 
hand labor and provide exact control 
of application rates of water. Even 
without automation, the only labor 
required is the turning on of a valve 
when changing from one irrigation 
set to another. 

By using a system of this type the 
top soil can remain dry, some cultiva­
tion is eliminated, fewer weed seeds 
are germinated, ther e is less soil com­
paction, and the soil temperature is 
increased which aids the growth of 
crops being produced. 

Perhaps the most outstanding fea­
ture of a sub-irrigation system is the 
ability to be operated on a continu­
ous basis, making it possible to utilize 
small capacity wells . As many readers 
know, small capacity wells are becom­
ing more and more prevalent on the 
High Plains of Texas. 

By continuous operation , a system 
that had a ten gallon per minute well 
could apply six inches of moisture to 
the root-zone within a six month .per­
iod on thirty acres. 

During the past year, several small 
systems have been installed on farms 

on the High Plains. Results of t hese 
installations have been encouraging. 

One-half inch diameter polyethy­
lene plastic pipe was used for lateral 
lines, with a uniformly designed ori­
fice spaced on forty inch centers. The 
pipe is plowed in with a commercial 
type chisel, modified so the pipe can 
be fed behind the plow, and pulled 
behind a standard four row tractor. 

Dale Crary, who farms about twenty 
miles northeast of Post, Texas, in a 
weak water area, installed a sub-irri­
gation system on ten acres. Crary pur­
chased the necessary materials and 
performed the installation himself. 

The pipe was plowed in to a depth 
of sixteen inches and was placed on 
eighty inch centers rather than the 
standard forty inch centers. By plant­
ing his rows of cotton at equal dis­
tances from the pipe, good results 
were obtained. 

Crary reported that the cost of the 
installation was approximately $200.00 
per acre or $2,000.00 for the ten acres. 

With ten gallons of water per min­
ute flowing from his wells, Crary 
was able to apply enough moisture 
during the growing season to produce 
over ten bales of cotton on the ten 
acre plot. 

lrrigators who are contemplating 
the installation of a sub-irrigation sys­
tem should provide an adequate filter 
system, as it is imperative that the 
water must be kept clean. Care should 
also be taken while the system is be­
ing installed to prevent any dirt or 
foreign material from getting in the 
pipe. 

As long range as sub-irrigation sys­
tems might be to many, to a few it is 
a reality. Future research should 
prove it has a place in many plains 
farming operations. 

Water Resources Institute Annual Conference 
Theme: Challenge;; of the Present 

November 21-22, 1966 

MEMORIAL STUDENT CENTER 
TEXAS A&M UNIVERSITY 
COLLEGE STATION, TEXAS 

Sunday, November 20, 1966 
7:30-9:00 p.m. Evening Registration­

Serpentine Loung,e 

Monday, November 21, 1966 
8:00-9:00 a.m. Registration-Serpentine 

Lounge 

9:00 a.m. Morning Session-Ballroom 
Presiding-Judge J. E. Sturrock, 
General Manager Texas Wat-er 
Conservation Association. 
Austin 

Invocation-Rev. William Oxley, Rector 
St. Thomas Episcopal Church 

College Station 

"Welcome"-Earl Rudder, President 
Texas A&M University 

DEVELOPING THE TOTAL RESOURCE 

9:20-9:50 a.m. Problems in Achieving 
Optimum Development-Institutional 
Considerations 

Dr. Wilbur R. Maki, Professor 
Department of Economics 

Iowa State University 
Ames, Iowa 

9:50-10:20 a.m. Weather Modification 
Dr. Horace Byers, Dean 
College of Geosciences 
Texas A&M University 

10:20-10:40 a.m. Recess (Coffee available) 

10:40-11:10 a.m. Evaporation Control 
Research 

Dr. John Bartholic, Assistant Professor 
Agronomy D-epartment 

South Dakota State University 
Brookings, South Dakota 

11:10-1140 a.m. Complete Reuse of Water 
Mr. Frank M. Middleton, Chief 

Advanced Waste Treatment Group and 
Acting Director of Research 

Robert A. Taft Sanitary Engineering 
Center 

Cincinnati, Ohio 

11:40 a.m. Atljournment for Luncheon 

12:10-1:45 p.m. Luncheon-Assembly 
Room 
Presiding- Dr. Ernest T. Smerdon, 

Director 
Water Resources, Institute 

Invocation-Rev. Richard Thomas 
First Presbyterian Church, Bryan 

Squeezing More Out Of The Water 
Dr. Charles Renn, Professor 

Department of Sanitary Engineering 
and Water Resources 

The John Hopkins University 
Baltimore, Maryland 

2:00 p.m. Afternoon Session-Ballroom 
Presiding-Mr. John W. Simmons, 
Executive Vice President and General 
Manager 

Sabine River Authority and President, 
Texas Water Conservation Association 
Orange 

2:10-2:40 p.m. The Texas Water Plan­
Progress to Date 
Mr. Joe G. Moore, Jr., Executive 
Director 
Texas Water Development Board 
Austin 

5 A CRE SETS 

·------ 660'------~, 

4" M A INLINE 

0 
~...-~~~~~~~~~~~~~~ 

1112" HEADERLINE 

W' LATERAL LINE S 
SPACED EVERY 40" 

~ 

VALVES 

SECO NDARY FILTER 

160 GPM W ELL 

M AI N FILTER 

ALL PIPE INSTALLED 
WITH 18" COVER 

A system designed to apply over three inches of irrigation water on forty acres, 
in sixteen days, with a 160 gpm well . 

Estuarin,e Problems 

2:40-3:10 p.m. Effect of Water Develop­
ment on Estuarine Problems 
Dr. Daniel L. Leedy, Water Research 
Scientist 

Office of Water Resources Research 
Department of the Interior 
Washington, D. C. 

3:10-3:30 p.m. Recess (Coffee available) 

3:30-4:00 p.m. A Plan For The Manage­
ment Of Galveston Bay 
Dr. Dan Wells, Director 
Water Resource;; Center 
Texas Technological College, Lubbock 

4:00-4:30 p.m. Legal Problems in Water 
Management 
Dr. Corwin Johnson, Profossor 
School of Law 
The University of Texas, Austin 

4:30 p.m. Adjournment 

6:00-7 :00 p.m. Dutch Treat Social Hour­
Ramada Inn 

Tuesday, November 22, 1966 

9:00 a.m. Morning Session-Ballroom 
Presiding-Mr. Robert Singleton, 
Executive Director 
Parks and Wildlife Department, Austin 

Recreational Impact 
9: 10-9:40 a.m. Water Based Recreation 

Research 
Mr. Ivan Schmedemann, Assistant 
Professor Department of Agricultural 
Economics and Sociology 
Texas A&M University 

9:40-10:10 a.m. Managing Large Reser­
voirs for Fish 
Mr. Robert M. Jenkins, Director 
National Reservoir Research Program 
U. S. Fish and Wildlife Service 
Fayetteville, Arkansas 

10:10-10:30 a.m. Recess (Coff-ee available) 

10:30-11:00 a.m. Potentials and Problems 
in Estuarine Areas 
Mr. Robert M. Ingle, Director of 
Research Division of Salt Water 
Fisheries Florida Board of 
Conservation Tallahass-ee, Florida 

11:00-11:30 a.m. Recreation Potential 
In Texas 

Dr. Leslie Reid, Head 
Department of Recreation and Parks 
Texas A&M University 

11 :30-11:40 a.m. Closing R-emarks 
Dr. Ernest T. Smerdon 
Director and Conference Chairman 

Annexation Hearings 
Held in Crosby and 
Hale Counties 

Two annexation hearings were held 
in October by the Board of Directors 
of the High Plains Underground Wa­
ter Conservation District. These hear­
ings wer e held in Crosby and Hale 
Counties. 

Annexation hearings were held, fol­
lowing the presentation of petitions, 
asking that Crosby and Hale Counties 
be made a part of the High Plains 
Underground Water Conservation Dis­
trict No. 1. 

Interested parties were heard by th e 
board for and against the counties 
being made a part of the District. 

The board has taken under advise­
ment the testimony received and will 
make a decision concerning these 
counties in the near future. 

If the board annexes the counties, 
it must be ratified by a vote of the 
people in the counties, as well as by 
the present members of the water 
district. 

WHEN YOU MOVE-
Please notify the High Plains Under­

ground W a t e r 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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THE EFFECT OF PROPOSED CONSTITUTIONAL AMENDMENT 
No. 11 ON THE TEXAS WATER DEVELOPMENT FUND 

For the third time in less than a 
decade, Texas voters are being given 
an opportunity to take another step 
forward in solving the State's water 
problems. They will decide on Novem­
ber 8, 1966 whether to increase the 
Texas Water Development Fund from 
its present $200 million to $400 mil­
lion, to continue present programs of 
financial assistance and in addition 
to authorize its use, where necessary, 
for the construction by the Texas 
Water Development Board of water 
treatment and transportation facili­
ties, and to provide a constitutional 
safeguard for the water requirements 
of each river basin of origin. The pro­
posed amendment, No. 11, has the 
strong support of Governor John Con­
nally and received the backing of the 
State Democratic Convention, which 
urged its adoption by Texas voters. 

The amendment originated in a 
recommendation of the Texas Re­
search League in its second report 
concerning Texas water administra­
tive agencies and procedures. The 
amendment was originally intended 
only to expand the purposes for which 
the Texas Water Development Fund 
could be used by the Texas Water De­
velopment Board. Whereas the Board 
can make loans for water development 
and the necessary water treatment 
and transportation facilities , it cannot 
presently use bond proceeds from the 
Fund to itself construct filtration and 
transmission facilities. Just as the 
Fund's uses were expanded in 1961 to 
include the purchase of conservation 
storage in reservoirs to assure opti­
mum development of these sites, this 
Amendment authorizes the Board to 
use the Fund to construct the same 
facilities for which it now can make 
loans. The Amendment was included 
in Governor Connally's recommenda­
tions to the Fifty-Ninth Legislature. 

In addition, during the course of 
Legislative consideration, the total a­
mount of the Fund was increased from 
$200 to $400 million. The requirement 
that the issuance of each $100 million 
in bonds must be authorized by two­
thirds vote of the membership of each 
House of the Legislature before their 
sale by the Board was retained. Thus, 
the proposed additional $200 mililon 
in bonds cannot be sold without prior 
approval of the Legislature. The con­
cept of the Fund as a revolving fund 
with repaying of loans to be made by 
the borrower and the States invest­
ment in conservation storage, water 
treatment, and transportation facili­
ties to be recovered by the sale of wa-
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ter or storage space was also retained. 
During Senate consideration of the 

proposed amendment, concern was 
expressed on behalf of those citizens 
living in river basins where excess 
water resources are presently unde­
veloped that the Fund might be used 
to transport water out of these basins 
to the detriment of their future re­
quirements. Thus there was added 
the "basins of origin" protection pro­
hibiting the use of the Texas Water 
Development Fund" or any other 
State fund provided for water develop­
ment" to finance any project which 
would result in the "removal from the 
basin of origin of any surface water 
necessary to supply the reasonably 
foreseeable future water requirements 
for the next ensuing 50-year period 
within the river basin of origin ex­
cept on a temporary, interim basis." 

In a statement presented at Lub­
bock on September 9, 1966, the Texas 
Water Development Board comment­
ed in part as follows: 

"The people of Texas should be 
aware that the proposed amendment 
gives the first constitutional recog­
nition to protecting water users in 
every river basin from planned diver­
sion of water which could be required 
( in the basin of origin) . . ." This 
protection is most important, of 
course, to water surplus basins. 

"For water short areas of the State, 
the Texas Water Development Fund 
can be the banking facility to parti­
cipate in the financing of, and the 
proposed amendment for the first 
time authorizes use of the fund for , 
construction of water treatment and 
transportation facilities. Without this 
authorization, local communities and 
regions of the State must depend 
upon their own resources to finance 
and construct the reservoirs and trans­
portation facilities to move water from 
one area of the State to another. It 
may be that local and regional re­
sources are sufficient to construct 
facilities to move municipal and in­
dustrial water . . . 

"Construction of the massive facili­
ties that will be required for trans­
portation of large volumes of water 
many miles to meet multiple uses­
including irrigation-over long term 
periods probably is beyond the finan­
cial capabilities of individual cities, 
water districts and regions. 

"The Board's role in utilizing the 
Texas Water Development Fund is 
merely that of steward for the people 
of Texas. The fund is available for the 
use of communities or areas of the 

State that are unable to develop their 
water resources within their own fi­
nancial capabilities. 

"Benefits flowing from adoption of 
the amendment will accrue to the 
water users of the State, wherever 
located. Defeat of the amendment will 
be a loss to both the water-rich and 
to the water-poor areas of Texas. The 
consequences good or bad will . . . 
( affect ) the people of this State and 
generations of Texans, yet unborn." 

Preparation and release of, and 
hearings concerning, the preliminary 
Texas Water Plan have coincided with 
public attention to the proposed con­
constitutional amendment. The Texas 
Water Development Board is present­
ly giving attention to various alterna­
tives presented in the preliminary 
Plan. Even when finally a d o p t e d, 
after notification by the Texas Water 
Rights Commission that it gives "ade­
quate consideration to the protection 
of existing water rights and does take 
into account the equitable adjustment 
of water rights affected", the Plan 
"shall be a flexible guide to State 
policy for the development of water 
resources" and the Commission "shall 
take the Texas Water Plan into con­
sideration . .. but need not be bound 
thereby." Thus, implementation of 
any comprehensive Statewide water 
plan will be achieved through the 
granting of individual water permits 
by the Commission. For any develop­
ment proposed by the Board, it, too, 
must secure a permit from the Com­
mission. 

Increase in the authorized amount 
of the Texas Water Development Fund 
will be required whether or not there 
is a viable Texas Water Plan. Political 
subdivisions unable to finance water 
projects through other sources can 
still borrow from the Fund. Expansion 
of the purposes for which the Fund 
may be used can reduce the cost of 
water supply to water users through­
out the State where large-scale water 
treatment and transmission facilities 
can achieve economcis not possible 
with piecemeal single purpose pro­
jects.. Certainly, assurance of ade­
quate supplies for future water re­
quirements of each river basin is a 
laudable objective. 

Thus, although the preliminary Tex­
as Water Plan and Constitutional A­
mendment No. 11 are coincidental in 
time, each can be evaluated on its 
own. Objection to the Plan is not 
sufficient justification for rejection 
of the Amendment. All Texans can 
surely agree that what we need is 
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more, not less, development of 01:ir 

water resources. The economic future 
of this State, dependent upon water , 
is too great a sacrifice simply to re­
gister an objection. 

What Is A Farmer 
A farmer is a paradox- he is an 

overall executive with his home his 
office ; a scientist using fertilizer at­
tachments ; a purchasing agent in an 
old straw hat; a personnel director 
with grease under his fingernails ; a 
dietitian with a passion for alfalfa, 
amino, and antibiotics ; a production 
expert with a surplus, and a manager 
battling a price-cost squeeze. 

He manages more capital than most 
of the businessmen in town. He likes 
sunshine, good food, State Fairs, din­
ner at noon, auctions, his neighbors , 
his shirt collar unbuttoned and above 
all , a good soaking rain in August. 

He is not much for douths, ditches , 
throughways, experts, weeds, the 
eight-hour day, grasshoppers or help­
ing with housework. 

Farmers are found in fields-plow­
ing up, seeding down, rotating from 
planting to, fertilizing with, spraying 
for and harvesting. Wives help them, 
little boys follow them, the Agricul­
ture Department confuses them, city 
relatives visit them, salesmen detain 
them and wait for them, weather can 
delay them, but only Heaven can 
stop them. 

A farmer is both Faith and Fatalist 
-he must have faith to continually 
meet the challenges of his capacities 
amid an ever-present possibility that 
an Act of God ( a late spring, an early 
frost , tornado, flood , drouth ) can 
bring his business to a stands till. You 
can reduce his acreage but can't re­
strain his ambition. 

Might as well put up with him-he 
is your friend, your competitor, your 
customer, your source of food , fiber 
and self-reliant young citizens to help 
replenish your cities. He is your 
countryman-a denim-dressed, busi­
ness-wise, fast growing statesman in 
stature. And when he comes in at 
noon, having spent the energy of his 
hopes and dreams, he can be recharg­
ed anew with t he magic words: "The 
market's up!"-Source unknown. 
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LAKE 
MEREDITH 
DEDICATED 

Sanford Dam and Lake Meredith 
were officially dedicated November 
1, 1966. 

The dedicatory address was given 
by the Honorable Stewart L. Udall, 
Secretary, U. S. Department of the 
Interior. Other dignitaries who made 
speeches were Governor Connally, 
Representative George Mahon and 
Walter Rogers . 

Sanford Dam and Lake Meredith 
are located about forty miles North­
east of Amarillo and about twelve 
miles West of Borger on the Canadian 
River. 

The multipurpose Canadian River 
Project was planned, designed, and 
constructed by the Bureau of Recla­
mation for the Canadian River Muni­
cipal Water Authority. The principal 
purpose of the Project is to furnish 
a supplemental supply of municipal 
and industrial water to the cities of 
Amarillo, Borger, Brownfield , La­
mesa, Levelland, Lubbock, O'Donnell , 
Pampa , Plainview, Slaton, and Ta­
hoka. 

Sanford Dam is the principal struc­
ture of the Project. In addition to 
furnishing a source of water to the 
Project cities, the reservoir formed 
by the dam will control floods and 
sediment, and provide recreational 
and fish and wildlife benefits to the 
area. The Project acquired approxi­
mately 46,000 acres to be set aside 
for the construction of Sanford Dam 
and Reservoir, and the Public Use 
Areas, which extend into portions of 
three counties. From the reservoir, 
Water will be conveyed through an 
aqueduct system to the cities. 

Sanford Dam was constructed in 
the heart of one of the world's largest 
natural gas fields. To protect the pe­
troleum facilities in the reservoir 
area , contracts were executed with 
11 oil and gas companies, involving 
44 producing gas wells and several 
transmission pipelines. 

"THERE IS NO SUBSTITUTE FOR WATER" 

Photo Courtesy Bureau of Reclamation 

Some statistics concerning the dam, reservoir, and aqueduct are given 
below: 
SANFORD DAM 

Type-zoned earth fill 
Volume of earth ......................................................... 15,308,000 cubic yards 
Height above streambed ................. ................................... ......... 198 feet 
Elevation above mean sea level (top of dam) ............. ....... 3,011 feet 
Length of dam at crest .................. ........ ........ .. ...... ........ . 6,380 fe.et 

RESERVOIR (LAKE MEREDITH ) 
Elevation 

above 
Sea Level 

(Feet) 
Streambed at dam axis ......................... 2813 

Depth of 
Water at 

Dam 
(Feet) 

Reservoir 
Capacity 

(Ac.-Ft.) 

Surface Area 
of Reservoir 

(Ac.) 

Top of maximum conservation pool ... 2936.5 123.5 864,400 16,505 
Top of controlled storage ..................... 2965.0 152.0 1,408,000 21 ,640 
Maximum water surface .................... 3004.9 191.9 2,434,215 30,465 

Length of Reservoir Length of Shoreline 
(Miles) (Miles) 

Streamb·ed at dam axis ....................... . 
Top of maximum conservation pool .... 20 100 
Top of controlled storage . ........ ............ 24 135 
Maximum water surface ........................ 30 200 

AQUEDUCT 
Pipeline-concrete pressure pipe 
Length ........................................................................................................ 322 miles 
Maximum pipe diameter .................................................................... 96 inch es 
Number of pumping plants ................................................................ 10 
Maximum lift from average level Lake Meredith ........................ 760 fe et 

to high level near Amarillo ........................................................... . 
Maximum design capacity .................................................................... 183 cfs, or 118 mgd 

Annexation Election Called For Hale And Crosby Counties 
The Board of Directors of the High 

Plains underground water Conserva­
til)'n District has called annexation 
election for Hale & Crosby Counties. 

Hale and Crosby counties earlier 
this year had petitioned the Water 
District for membership in the present 
District. Annexation hearings were 
held in both counties and testimony 
was received by the Board concerning 
each county's membership in the Dis­
trict. 

The election date has been set for 
the second Tuesday in January, which 
is January 10, 1967. 

The proposition on the ballot for 
the two counties will be for or against 
becoming a part of the District and 
for or against the five cent property 
tax for support and maintenance of 
the District. Counties who are now 
members of the District will also vote 
to accept or reject the two counties. 

If the counties vote to become a 

part of the Water District, they will 
be afforded all benefits now being 
supplied to members of the District ; 
technical data , research programs and 
materials needed to claim income tax 
depletion on water used for irrigation 
farming. Also they will be pledging 
their support to the organized efforts 
of the High Plains District to provide 
water to West Texas through importa­
tion of water from other areas of the 
State or Nation. 
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ANNEXATION 
HEARING 

SET BY BOARD 
Petitions have been filed with the 

Board of Directors of the High Plains 
Underground Water Conservation Dis­
trict No. 1 asking for an annexation 
hearing to be held in Swisher County. 

The petitions ask that Swisher 
County be made a part of the present 
existing Water District. 

The Board has set the hearing for 
December 16 at 10:00 A.M. in the 
District Court Room, at the Court­
house in Tulia. All interested individ­
uals are urged to attend and voice 
their opinions, either for or against 
Swisher County voting to become a 
part of the Water District. 

Director Of 
¥later Resources 
Center Named 

Dr. Dan M. Wells has joined the 
Texas Tech faculty as associate pro­
fessor of civil engineering and direc­
tor of the water resources center. 

A native of Graham, Dr. Wells re­
ceived his bachelor of science degree 
in civil engineering from Tech in 
1951, his masters 
from the Universi­
ty of Missouri in 
1954 and his PhD 
from The Universi­
ty of Texas earlier 
this year. 

As director of 
Tech's Water Re­
sources Center, Dr. 
Wells will coordi­
nate the develop­
ment of a broad-
based interdisci- WELLS 
plinary program in water resources 
education and research. 

The Center, formed in 1965, has 
joined three other state institutions 
of higher education in a cooperative 
program of water resources research. 
Texas A&M, the University of Texas 
University of Houston and Tech have 
joined in the effort which is designed 
to eliminate overlapping research and 
academic programs. 

Dr Wells' wife the former Rena 
Thomas of Floydada, is a 1951 Tech 
Home Economics graduate, They have 
two children, Hal, 13, and Gary, 10. 

Water Is Your Future, Conserve It! 
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COUNTY COMMITTEEM EN 

Armstrong County 
Corde ll Mahler. 1968 Wayside, Texas 
Foster P arker, 1967 Route l, Happy 
George Denny. 1969 Rt. l, H appy, 1'e xas 
Guv \V a lson . 1968 ...... Wayside, Texas 
Ja c:k :\ k t.: c i1t..·e. 1967 _ ··---·····- · Wayside, Texas 

Bai ley County 
:\l rs. Billie Downing 

High Plains \Yater District 
Box 594 :\'luleshoe 

~l;irvin Nieman, 1968 Ht. l, Box 107, Muleshoe 
James P. Wedel. ID67 ....... Rt. 2, Muleshoe 
Homer W . Richardson, 1968 ··-···· Box 56, Maple 
W . L. Welch . 1967 Star Rt., Maple 
.J IV . Witherspoon . 1969 .... Box 261 Muleshoe 

Committee meets last Friday of each month 
at 2 ::10 p .m., 217 Avenue B ., Muleshoe, Texas 

Castro County 
E. B. Noble 

City Hall. Dimmitt 
Calvin Petty, 1969 ........ Box 605, Dimmitt, Texas 
Ray Riley, 1967 71 W. Lee, Dimmitt 
fran k Wis,·. 1967 716 W . Grant, Dimmitt 
Onnald Wright , 1968 .... ··-·-· Box 65, Dimmitt 
Morgan Dennis. 1968 .... Star Rt. Hereford 

Committee meets on th e last Saturday of each 
month at 10 :00 a .m .. City Hall, Dimmitt , Texas. 

Cochran Count y 
\V . :\ I. Butler, Jr. 

\Vestern .-\ hstr:u·t Co., Morton 
D. A . Ramsey, 1967 Star Rt. 2, Morton 
Ira Brown, 1068 Box 774, Morton, Texas 
Willard Henry 1969 Rt 1. Morton. Texas 
11. R. !larker. 1967 R02 E. Lincoln , Morton 
E. J Frenc h . Sr. 1968 Ht. 3 Levelland, Texas 

Comrnitke mel'ts o n the second Wednesday 
of ec1<"'h month at 8:00 p .rn . • Western Abstract 
Cu . . iVtnrton . Texas . 

Deaf Smith County 
:\lrs . :\latt.ie K . Robinson 
1!1gh Plains Water District 
:\ 17 :'\ . Sampson. He r eford 

IV . II. Ge ntry, 1969 400 Sunset, Hereford, Tex 
Billy Way ne Sisson .. 196R ···-·· Rt. 5, Hereford 
J . E. McC:i1hern . . Jr . . 19~7 ...... Rt. 5, Hereford 
Hilly B. Moore , 1968 ........... Wildorado, T exas 
Charles Packard. 1967 ....... Rt. 3, Hereford 

Commit tee meets the first Monday of each 
month at 7::lO p.m . . Hig h Plains Water District 
off ice , Hereford. Texas. 

Floyd Count y 
Sam Puckett 

:125 E. Houston St., Floydada 
Bill Sherman, 1967 Route F, Lockney 
J. S. H a le , Jr . • 1969 ............ Rt. 1 , Floydada, Tex 
Tate Jones, 1967 ---··· ... Rt. 4, Floydada 
~I. M . . Julia n . 1968 --···· Box 55 South Plains, Tex 
M. J. McNeill, 1968 ............... ___ 833 W . Tennessee, 

Floydada, Texas 
Committee meets on the first Tuesday of each 

month at 10:00 a .m ., Farm Bureau Office, Floy­
dada. Texas. 
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Hockley County 

Mrs. Phyllis Steele 
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. 91 7 Austin Street, 
Leve lland , Texas. 

Lamb County 
Calvin Price 

620 Hall Ave . Littlefield 

Willie Green, 1967 .. Box 815, Olton 
Roger Haberer, 1968 ............ Earth, Texas 
W . B . Jones, 1969 .. Rt. 1. Anton, Texas 
Troy Moss ln68 Rt. 1, Littlefield, Texas 
Ilaymond H arpe r , 1966 ................... Sudan, Texas 

Commit tee mee ts on the first Thursda y of e ach 
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 H a rdy, 1968 ....... Rt. 1, Shallowater, T e x as 
Bill Dorman, 1967 ........ 1910 Ave . E., Lubbock 
Edward Moseley 1969 .......... Rt 2 Slaton, Texas 
W. 0. Roberts, 1968 ........ Rt. 4, Lubbock, Texas 

Committee meets on the first a nd third Mon­
days of each month at 1:30 p.m., 1628 15th 
Street, Lubbock, T exas. 

Lynn County 
Mrs. Doris Hagens 

1628 15th Street, Lubbock 

Don Smith, 1969 ................... Box 236 New H ome 
Harold G. Franklin, 1968 ............... Rt. 4, Tahoka 
Roy Lynn K a hlich, 1967 ................ W ilson , Texas 
Oscar H . Lowrey, 1967 ........ Rt. 4, Tahoka 
Reuben Sande r, 1968 ............ Rt. 1, Slaton , T exas 

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

Parmer County 
Aubrey Brock 

\Vilson & Brock Insurance Co ., Bovina 

Webb Gober, 1969 ........ R . F. D .• Farwell, Texas 
Henry Ivy, 1967 .... ... Rt . 1. Frion a 
Walter Kaltwasser, 1967 .... ........... RFD, Farwell 
Carl Rea, 1968 .. ....................... Bovina, Texas 
Ralph Shelton, 1968 ................... .... ~'riona, Texa s 

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 ...... .............. Wildorado 
W . J . Hill. Jr., 1969 .................... Bushland, T exas 
L. C. Moore, 1968 ........................ Bu shland, T exas 
Jim Line 1968 ............................ Bushla nd, Texas 
Eldon Plunk, 1967 ........................... Rt. l , Amarillo 

Randall County 
Mrs. Louise Knox 

Randall County Farm Bureau Office, Can yon 
ll. B. Gist, Jr., 1968 ........... Rt. 3 Box 43 Canyon 
Ralph Ruthart . 1969 ........ Rt 1, Canyon, T exas 
Carl H a.rtman, Jr. 1968 .................... Rt. 1, Ca nyon 
Lewis A. Tucek, 1967 .................. Rt. 1, Canyon 
Ed W ieck, 1967 ............................... Rt. 1, Ca nyon 

Comm ittee meets on the first Monday of eacJ, 
month at 8:00 p.m., 1710 5th Ave., Canyon, Texas 
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SYMPOSIUM HELD AT TEXAS TECH 
Froblems facing the dry Southwest­

ern regions of the United States and 
Mexico were discussed at Texas Tech­
nological College October 31 , at a 
symposium that set the stage for the 
inauguration or Dr. Grover E. Murray 
as the eighth president of Texas Tech. 

Participants for the symposium in­
cluded John W. Gardner, secretary of 
Health, Education and Welfare; Stew­
art L. Udall, secretary of the Interior, 
Emilio Portes Gil, former president 
of Mexico; Dr. S. Dillon Ripley, secre­
tary of the Smithsonian Institution ; 
Dr. W. T. Pecora , director of the U. S. 
Geological Survey, and Dr. Luna B. 
Leopold , senior hydrologist for the 
Geological Survey. 

Governor John C::mnally addressed 
a noon luncheon attended by approxi­
mately 3000 persons. 

Purpose of the symposium on arid 

and semi-arid lands was to underscore 
Tech's new mission-founding of an 
International Center for Arid and 
Semi-Arid Land Studies. No such cen­
ter now exists for the recording, clas­
sifying, distributing and studying in­
formation on arid or semi-arid lands. 

Dr. Murray, Tech's new president, 
in outlining the concept of the In­
ternational Center for Arid and Semi­
Arid Land Studies said, " It is a logi­
cal and natural mission" for Tech. 
The challenge is inherent in the fact 
that half of the world's land surface 
is arid or semi-arid. 

The research and study center is a 
great idea and could probably coincide 
with a ational Ground Water Labora­
tory. Tech officials and all West Tex­
ans will lend as much support as pos­
sible to achieve this goal for the es­
tablishment of the center. 

Participants in the recent symposium held at Texas Tech are L-R 
W. D. (Dub) Rodgers, Lubbock Mayor, Portes Gil, Executive President of 
The Mexican Institute of Arid Zones; Stewart UdaU Secretary of Interior 
and Dr. Grover E. Murray, Tech President. 

Commission Sels Hearing On Disposal Pits 
Salt-water disposal pits have been 

banned in 41 Texas counties and 226 
fields in other counties, and the Rail­
road Commission Dec. 6 will hold a 
hearing to consider issuing a statewide 
order banning the use of surface pits 
to dispose of brine produced with oil 
and gas. 

Five of those counties were added 
only recently, with various delays for 
compliance: operators in Coleman, 
Crockett and Nolan counties must 
dispose of their pits by April 1, 1967, 
pits in Harris County must be filled 
by Sept. 1, 1967, and Jackson County 
deadline is June 1, 1967. 

In banning the pits, the Commission 
has found that their use produced the 
danger of widespread pollution of 
fresh-water supplies. If the operators 
have not complied by the deadline , 
their pipeline connections will be 
severed . 

Oil and gas operators will have 
their chance to show cause why a 
st:ltewide order should not be issued, 
when the hearing convenes Dec. 6 
at 9 a.m. in the Ernest 0 . Thompson 
Building in Austin. The Commission 
was given clear jurisdiction over oil­
fi eld brine pollution by the Legisla­
ture in 1965. 

Those counties, in addition to the 
five recent additions , where salt-wa­
ter disposal pits have been banned : 
Andrews, Armstrong, Bailey, Calla­
han , Carson, Cochran, Concho, Daw­
son, Donley. Ector, Gaines , Gray, Hale, 
Hansford , Hartley, Hemphill, Hockley, 
Hutchinson, Knox, Lamb, Lipscomb, 
Lynn, Martin, Moore , Ochiltree, Rob­
erts , Runnels, Sherman , Stephens, 
Stonewall, Swisher, Terry, Wharton, 
Wheeler, Yoakum and Young. ( Texas 
Pollution Report, Oct. 5, 1966.) 

Water Is Your Future ... Conserve It! 
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Dwain Menefee of Route 1, Friona, 
Texas is one of the outstanding irri­
gation farmers and conservationists 
in the High Plains of Texas. 

In the early spring of 1963, Mr. 
Menefee installed his first irrigation 
tailwater return system on a 320-acre 
farm he operates 2 1/2 miles South of 
Friona, in Parmer County, Texas. 

The pit for returned tailwater meas­
ured 100 feet in length, 30 feet wide 
and was 10 feet deep , and has a ca­
pacity of about 1-acre foot of water 
( about 325,000 gallons) . The pit cost 
Mr. Menefee $250.00. 

At the return pit he installed a 
4-inch centrifugal pump powered by 
a 6 cylinder Chevrolet motor and us­
e o utaneas fuel. The- pump, motor, 
fuel tank, and stand cost Mr. Menefee 
about $675.00. 

For Mr. Menefee to receive the 
greatest benefits from this irrigation 
tailwater installation he felt that it 
was necessary to tie the pit pump 
into his existing irrigation pipeline 
system. To do so, he installed 2400 
feet of 10-inch lock-seal underground 
pipe at a cost of $3,240.00. 

The entire outlay for the return 
system was about $4,165.00. 

With Mr. Menefee's cooperation, 
the High Plains Underground Water 
Conservation District No. 1 installed 
flow meters on the tailwater return 
system. Meters were also installed on 
the irrigation wells contributing irri­
gation tailwater to this system. 

The advantages of a tailwater re­
turn system are many according to 
Mr. Menefee. Many advantages are 
very obvious, others are apparent but 
hard to attach a direct value to. 

"The conservation of water is es­
pecially easy to observe," Menefee 
states, "since meters have been instal­
led to record the amount of water 
pumped from the wells and recovered 
through the return system." 

"The re-circulation of the top soil 
and fertilizers that would have other­
wise escaped with the tailwater is 
not quite as apparent except when 
you are chan{;ing sets, and begin no­
ticing the silt build-up in the rows 
and watch the muddy water flow from 
the pipes," Menefee added. 

Mr. Menefee states that he is not 
real sure of the reason, whether it is 
the fertilizers that are re-circulated , 
the soil temperature difference caus­
ed by using the warmer tailwater or 
recirculating the water a little longer, 
but his yields have been better on 
the acreage he has used tailwater 
primarily for irrigation. 

Timing of applications of water to 
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a crop is recognized as extremely im­
portant to all irrigation farmers. Many 
times, just a few days will make great 
differences in the yields harvested. 
Mr. Menefee states that his tailwater 
return system helps him irrigate his 
field faster and more efficient. He 
points with pride to the cut back in 
the number of days required to irri­
gate his farm now as to what it used 
to be before he installed the return 
system. Mr. Menefee explains how he 
has changed his watering pattern to 
get a more uniform penetration from 
one end of the field to the other. "It 
is many times more efficient now than 
it was when I had water pouring out 
the ends of the rows" he said ,and 
as an after thought he addea "it 
doesn't hurt my conscience as much 
or the old pocket book either. " 

The savings in pumping cost of the 
return system compared to the cost 
for pumping water from underground 
through his irrigation wells is a defi­
nite advantage in favor of installing 
a return system. In fact, it cost Mr. 
Menefee about $3.40 per acre foot 
to pump water from the wells ( fuel 
only ) and about $1.80 per acre foot 
for the return system. 

The value of the water Mr. Mene­
fee is leaving in storage to be pumped 
years from now as a result of his us­
ing the tailwater return system is 
only one of those advantages to which 
it is hard to attach a direct value. No 
o_ne could probably answer this ques­
tion accurately, but assuming present 
day values of increased yields as a 
result of supplementary irrigation ; a 
value of $40 per acre foot could very 
easily be applied to the 354 acre feet 
of water recovered through the return 
system since it was installed for a 
total value of $14,160.00. 

Parallel to the value of water could 
be a value on top soil conserved as a 
result of recirculating the silt with 
the irrigation tailwater. 

How much increased yields could 
be asserted to the fertilizer that is 
being recirculated or by changing the 
watering pattern to get a more uni­
form distribution of his irrigation wa­
ter. 

Many of Mr. Menefee's nei<!hbors 
have joined him in installing tailwater 
return systems or other land and wa­
ter mana~ement practices to prolong 
their underground water supply. 

Here are the figures obtained from 
the meter readings proclaimin{; the 
results of the effectiveness of the re­
turn system. 

(See Table at Right Hand Top of Page) 

Year 
1963 
1964 
1965 
1966 

Total Acre Feet of Water 
Recovered Through Retu rn 

System 
57.00 
91.58 
81.05 
53.66 
70.82 

Total Water Pumped From 
Irrigation Wells 

No Record 
428.40 
240.06 
260.78 
309.78 

Percentage Recovered by 
the Return System of the 
Water Pumped from the 

Irrigation Wells 
No Record 

21.38 % 
33.34 % 
20.57 % 
25.09 % Averag, 

This tailwater system is located on the J. B. Taylor farm approximately 
1-1/2 miles south of Friona in Parmer County, Texas. The pit measures 
300 feet by 20 feet by 12 feet and has a capacity of 2.5 acre feet of water 
or 815,000 gallons. This tailwater return system was installed in 1963. 
Records kept on this installation reveal that Mr. Taylor recovered 132 acre 
feet of water in 1963 and 108 acre feet in 1964, 115 acre feet in 1965, 203 
acre feet in 1966. There are 2-8" irrigation wells contributing tailwater 
to this installation. Mr. Taylor's farm consists of 345 acres. His primary 
crops are grain sorghum, soybeans, sugar beets, wheat and cotton. 

This tailwater systzm located on the James Mabry farm 1 mile south of 
Hub in Parmer County, Texas was installed in 1963. Approximately 200 
acres of this 320 acre tract of land contributes tailwater to this installa­
tion. There are 2-8" irri']ation wells on this farm contributing tailwater 
to this pit. The system includes a pit with dimensions of 130 feet in 
length, 10 feet deep, and 20 fee t wide which has a capacity of roughly 
225,000 gallons of water, and a 5" Lane-Bowler pump with a 7-1/2 hp 
electric motor. Mr. Mabry installed approximately 2600 feet of 6" plastic 
line to tie the system into his existing irrigation pipe lines on his farm . 
Ths entire system, including the pipe, cost Mr. Mabry almost $2500 . 
Records collected by the High Plains Underground Water Conservation 
District revzal that Mr. Mabry recovered 57 acre feet of water in 1963, 
65 acre feet in 1964, 11 acre feet in 1965 and 26 acre feet of water in 
1966. A four year average of 40 acre feet of water! Mr. Mabry has adopted 
other water and land manaryement practices such as contouring ( grading) 
his rows, to slow down the water, therefore receivin9 a more uniform 
pen etration rate and allowing more silt to settle from the water before it 
reaches the ;;it. 
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Planning AT ail water 
Return System 
BY A. WAYNE WYATT 

In planning a tailwater return sys­
tem, estimating the amount of re­
coverable irrigation tailwater is of 
prime importance. The High Plains 
Underground Water Conservation Dis­
trict has measured losses of irrigation 
tailwater from hundreds of farms in 
Bailey, Lamb, Castro , Pa~mer, D~af 
Smith, and Floyd counties durmg 
1963, 1964, 1965 and 1966. Also, re­
cording meters were installed on 
many tailwater return systems to re­
cord the amount of tailwater actually 
recovered. Based on records obtained 
from these studies, the average re­
covery is 125 gallons per minute per 
contributing irrigation well. 

( The area covered by these re­
cords has a low-soil intake rate and 
irrigation wells with production ca­
pacities ranging from 600 to 900 gal­
lons per minute.) 

The storage capacity of the tail­
water pit is important in an efficient 
irrigation system. The volume of irri­
gation tailwater will vary throughout 
the day, ranging from none to some­
times near total capacity of the con­
tributing wells. Usually it is imprac­
tical to install a pump that will handle 
the maximum flow of tailwater, also 
it is undesirable to have frequent 
starts and stops of the pump. The 
most practical and successful tailwater 
return systems appeared to be those 
with pits with a designed capacity to 
match the total expected flow of tail­
water for any 24 hour period. If the 
farm has two 8" irrigation wells con­
tributing irrigation tailwater to the 
tailwater system and the average loss 
is 125 gallons per minute per con­
tributing well, the capacity of the 
pit can be calculated as follows : 

125 gallons per minute X 2 wells = 
250 gallons per minute 
250 gallons per minute X 60 min­
utes = 15,000 gallons per hour 
15,000 gallons per hour X 24 hour 
day = 360,000 gallons 
360,000 divided by 325,851 gallons 
( lacre foot) = 1.1 acre feet recom-

mended size of pit. 
A dike or border should be built 

around the tailwater return pit to 
keep as little rainfall runoff water 
from running through the pit as pos­
sible. Rainfall runoff normally car­
ries several tons of silt per acre foot 
of water. If the rainfall runoff water 
is allowed to run thorugh the pit it 
will slow in velocity and the heavier 
soil particles will settle to the bottom, 
consequently filling up the pit. 

It is also recommended that only 
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one inlet pipe be installed in the pit, 
with no outlet or overflow pipe. Na­
turally, when it rains the rain water 
will fill the pit, but once it is full 
and with the dike around the pit, 
the rest of the water will be diverted 
around the pit. 

In selecting the pump to be used in 
the return system, it is recommended 
that the pump should have a cap3city 
which equals the expected avera~e 
flow of irrigation tailwater. Example: 
should you have 2 irrigation wells 
contributing tailwater, then a pump 
with a capacity of 250 gallons per 

HIGH PLAINS UNDERGROUND 
WATER CONSER VATION DISTRICT 

D. L. Reddell - Engineer 

/DD 

minute should be installed. ( 125 gal­
lons per minute X two wells = 250 
gallons per minute.) 

Flow line from the pit can be con­
nected to the existing irrigation dis­
tribution system by surface or under­
ground pipe. Underground pipe is 
used in most cases. 

Careful consideration should be 
given in selection of a flow line. It 
should be large enough to allow the 
desired capacity of water to move 
through it with minimum friction 
and pressure losses. 
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There are several types of switches 
available which will automatically 
start and stop electrical powered sys­
tems. These switches work with elec­
trodes and/or floats which are placed 
in the tail water pit at different levels, 
usually one just above intake of the 
pump and one about the point in the 
pit which is considered enough build­
up of tail water to insure continuous 
pumping from the supply of water 
running into the pit. 

When the water in the pit reaches 
the top electrode or float it automatic­
ally starts the system and when the 
water lowers to the bottom electrode 
or float it automatically cuts off the 
system. 

These automatic systems make it 
possible to have a more flexible sys­
tem. The electrodes or floats can be 
adjusted to allow a larger build-up or 
storage of water in the pit to allow a 
longer pumping cycle for large ca­
pacity pumps or they can be set to 
start the pump when there is only 
a small amount of water in the pit 
for use of a smaller capacity pump 
on an almost continuous pumping cy­
cle. 

These automatic systems are avail­
able through most electrical contrac­
tors , pump dealers and service com­
panies. 

The greatest benefits of installing 
a return system will be to the land­
owner from this salvaged water, for 
the life of his investment will be 
extended. The tenant will be the 
next greatest recipient of benefits. 
He can be more assured of a return 
on his investment when farming un­
der irrigation than by dryland farm­
ing. The community and area will 
also be helped by these individuals' 
foresight. It has been estimated by 
economists that each dollar 's worth of 
farm product adds seven dollars to 
the economy of the area before the 
product is consumed. 

" CHIEF RUNNING WATER," 
SAYS-

" Make 'um sure mea-

surements on drill ing 

permits are correct­

Save heap trouble. 

Water is you r futu re. 

Conserve ' Um." 
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A MONTHLY PUBLICATION OF THE HIGH 
PLAINS UNDERGROUND WATER CON­

SERVATION DISTRICT NO. 1 

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

1628 15th Street, Lubbock, Texas 
Telephone P02-8088 

Second-class Postage Paid at Lubbock, Texas. 

BILL J WADDLE 
Editor 

BOARD OF DIRECTORS 
Precinct 1 

<LUBBOCK and LYNN COUNTIES) 
Russell Bean, President .. -------------------- 2806 21st St. 

Lubbock, Texas 

Precinct 2 
<COCHRAN, HOCKLEY and LAMB COUNTIES) 
Weldon Newsom Secretary-Treasurer __ Morton 

Precinct 3 
<BAILEY, CASTRO and PARMER COUNTIES) 
Ross Goodwin ---------- ---------- ---- Muleshoe Texas 

Precinct 4 
<ARMSTRONG, DEAF SMITH, POTTER and 

RANDALL COUNTIES) 
Andrew Kershen ___________ Rt. 4 Hereford Texas 

Precinct 5 
<FLOYD COUNTY) 

Chester Mitchell Vice P resident __ Lockney, Tex 

District Office Lubbock 
Tom McFarland -------------------- ---- District Manager 
Wayne Wyatt -----·------------------ Field Representative 
Bill J. Waddle ........ Cross Section and Education 
Frank Rayner -------------------------------- Chief Engineer 
Kennith Jackson ---------------- Field Representative 
Tony Schertz -----------·-------------- ---------------- Draftsman 
Kenneth Seales ------·----------- Field Representative 
Dana Wacasey ---------· ------ ----------------------- Bookkeeper 
Clifford Thompson ----------------··------------------ Secretary 
Mrs. Doris Hagens ----------···-----·--·------------- Secretary 
Jo Ann Chilton ----------------·--------------·-------- Secretary 

Fleld Office, Hereford 
Mrs. Mattie K . Robinson ·--·--------- --------- Secretary 

Field Office, Mu1esnoe 

Mrs. Billie Downing ----------------- -------------· Secretary 

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, 1967 ·-----------------·-- - Wayside, Texas 

Balley 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 ------------------------ 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 County 
E . B. Noble 

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

Committee meets on the last 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 1969 ---·-------- Rt l , 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 .. 1968 ________ 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 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 
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 Pla1ns, Tex 
M. J. McNeill, 1968 --·-------·--------- 833 W. Tennessee, 

Floydada, Texas 
Committee meets on the first Tuesday of each 

month at 10:00 a.m., Farm Bureau Office, Floy­
dada . Texas. 
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Hockley County 
Mrs. Phyllis Steele 

..: ... ~ .... ,. 

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 Leve lland, Texas 
S. H. Schoenrock, 1969 ________________ Rt. 2, L evelland 

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

a..an,U t.:oYniy 

Calvin Price 
620 Hall Ave. Littlefie ld 

Willie Green, 1967 _____ _ _________ Box 815, Olton 
Roger Haberer, 1968 Earth, Texas 
W. B . Jones, 1969 ____ -------·--- Rt. 1. Anton, Texas 
Troy Moss 1968 Rt. 1, Littlefield, Texas 
Raymond Harper, 1966 ____________ Sudan, Texas 

Committee mee ts on the first Thursday of each 
month a t 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. 0 . Roberts, 1968 -------- Rt. 4, Lubbock, Texas 

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

Lynn County 
Mrs. Doris Hagens 

1628 15th Street, Lubbock 
Don Smith , 1969 ______ ___ _ _____ Box 236 Ne w 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. l, Slaton, Texas 

Committee meets on 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 

Webb Gobe r , 1969 ____ ____ R. F . D., Farwell, Texas 
Henry Ivy , 1967 ------------------ -- Rt. 1. Friona 
Walter Ka ltwasser, 1967 ______________ RFD, Farwell 
Carl Rea, 1968 ------------------- ----- Bovina, Texas 
Ralph Shelton, 1968 ---- -------------------- Friona, Texas 

Com mitte e mee ts on the first Thursday of 
eac h month at 8:00 p.m., Wilson & Brock Insur­
ance Agem;y, Bovina, Texas. 

Potter County 

E. L. Milhoa n , 1967 ----· ---------------- Wildorado 
W . J . Hill . Jr. , 1969 ---------·--·------- Bushland, Texas 
L. C. Moore, 1968 ---·------··------------ Bushland, Texas 
Jim Line 1968 -·-·---·--------··· _______ Bushland, Texas 
Eldon Plunk , 1967 -----------·---- ------------ Rt. l, Amarillo 

Randall County 
Mrs. Louise Knox 

Randall County Farm Bureau Office, Canyon 
R. B. Gist, Jr., 1968 ·------··--· Rt. 3 Box 43 Canyon 
Ra:lph Ruthart, 1969' ----·--- Rt 1, Canyon, Texas 
Carl H a.rtman, Jr. 1968 -- ·----------------- Rt. 1, Canyon 
Lewis A. T ucek, 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, T exas 

Economic Efficiency On The High Plains 
BY JOHN SEIBERT 

High Plains producers are constant­
ly engaged in a cost-price squeeze 
which seems ever present in agricul­
tural production. 

1ncreased produc­
:ion efficiencies is 
nandatory just for 
l producer to 
naintain a given 
)rofit margin. Pric-
1s received indexes 
m irrigated cotton 
'arms on the High 
.=>lains have drop­
)ed from 105 to 94 
·rom 1963 to 1965, 
vhile prices paid 
.ndexes have risen 

JOHN SEIBERT from 107 to 109 
during the same period ( using 1957-
1959 average as 100 index) . 

In addition to changes in prices 
paid and prices received, the average 
value of land and buildings per farm 
and per acre are constantly rising. In 
each major cotton producing county 
on the High Plains, census data shows 
an increase of $25 to over $100 per 
acre from 1959 to 1964. Increases in 
farm values reflect changes to larger 
units, which is an attempt by produc­
ers to enlarge their operations and 
reduce their per unit costs of produc­
tion. 

Efficiency A Must 
The ability of the manager to orga­

nize and employ his production re­
sources for minimum costs consistent 
with economical yields is a major foc­
tor contributing to efficiency. Practi­
caiiy aii South Fiains Producers are 
faced with some limiting resource­
whether it be water, labor, land or 
capital, Allocating these resources to 
produce maximum net returns requir­
es the use of accurate and complete 
farm records, and an estimate of pric­
es to be received for commodities mar­
keted. 

The capital structure of cash crop 
producer effects the flexibility of his 
operation. A certain degree of flexi-

bility is necessary to adapt to changes 
in legislative program regulations . 
Changes in climatic conditions also 
exert influence on the degree of flexi­
bility a South Plains producer main­
tains. A high ratio of fixed invest­
ments to annual operating capital 
could limit the maneuverability of a 
grower within any one year. The re­
verse condition could also limit a pro­
ducer when fixed capital investments 
may enable more timely farm opera­
tions. 

The physical layout of the farming 
operation a 1 so affects efficiency. 
Length irrigation runs, land leveling, 
field design and location of crops 
acreages are examples of items which 
affect efficiency of machinery use, 
labor and capital employment. 

Changes In Capital Costs 
Adjustment in interest rates chang­

es costs of production to the High 
Plains producer. As shown in Table 1, 
a change in interest rates can increase 
or decrease capital costs, depending 
on the amount and length of time of 
capital borrowed. 

For example: A producer borrow­
ing $40,000 for a year's operation at 
a cost of 7 percent would pay $2800 
interest. With an increase of 1 percent 
interest cost, he would pay $3200, an 
additional $400. The resulting change 
in capital costs increase the costs of 
production by 14 percent. 

This example exemplifies the need 
for increasing production efficiency. 
Cost control could very easily be the 
key i.u profitable prouuctiun. Iiu lung­
er can the High Plains grower produce 
at maximum production levels, but at 
levels which give the greatest net 
return. Individual farm records can 
serve as a basis for determining the 
most profitable level of production . 

The farm manager who combines 
his resources to produce at minimum 
cost consistent with economical yields 
is the one who will continue to reap 
profits. 

Table 1. Change in 
Capital 

Interest Costs Associated with Varying Level,s of Borrowed 

Amount of Capital 
Borrowed 

$10,000 
20,000 
40,000 
80,000 

1 Percent 
6 months 1 year 

$ 50 $100 
100 200 
200 400 
400 800 

2 Percent 3 Percent 
6 months 1 year 6 months 1 year 

$100 $ 200 $ 150 $ 300 
200 400 300 600 
400 800 600 1,200 
800 1,600 1,200 2,400 

CROSBY, HALE AND SWISHER COUNTIES 
Interested land owners in Crosby, 

Hale and Swisher Counties will be 
voting on January 10 to decide if 
they want to become a part of the 
High Plains Underground Water Con­
servation District No. 1. 

Several years ago, the Texas Water 
Commission, now the Texas Water 
Development Board, delineated the 
Ogallala Reservoir, south of the Cana­
dian River. These three counties were 
included in the delineation. 

When the original election for the 
formation of the district was held 
these three counties chose not to be­
come members of the Water District. 

During the past year, these three 
counties petitioned the Water District 
for a hearing to allow the residents of 
the counties to express their opinions 
on becoming a part of the Water Dis­
trict. 

The hearings were held and the Di­
rectors of the District, taking con­
sideration of the testimony received 

at these hearings, decided enough in­
terest was demonstrated to call an 
election in the three counties. 

The propositions that the residents 
of these three counties will have will 
be to join the Water District and to 
accept their proportionate share of 
taxes. 

Polling places for Hale County will 
be as follows: Court House, Plainview; 
Community Center in Petersburg; 
Community Center in Halfway; City 
Hall in Hale Center; School in Cotton 
Center and the City Hall in Aberna­
thy. 

Crosby County polling places will 
be; The Pioneer Memorial Building 
in Crosbyton; V. F. W. Hall in Ralls , 
and the Community Center in Lo­
renzo. 

Swisher County polling places wrU 
be the County Court House in TuH.a ; 
City Hall in Happy, Kress Lions Club 
Building in Kress , and the Claytonville 
Gin in Claytonville. 
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Water District Election Time 
The annual election for the High Plains 

Underground Water Conservation Dis­
trict will be held January 10, 1967. Vot­
ers will have several issues on which to 
make decisions. 

At the end of this year two of the 
five men who serve as members of the 
Board of Directors will conclude their 
present terms of office. These two are 
Ross Goodwin of Muleshoe who repre­
sents Bailey, Castro and Parmer Coun­
ties; and Andrew Kershen of Hereford 
who represents Armstrong, Deaf Smith, 
Potter and Randall 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 issues on the ballot will be 
the annexation of Crosby, Hale and 
Swisher counties into the High Plains 
Underground Water Conservation Dis­
trict No. 1. 

Residents of these three counties are 
applying for membership and the resi­
dents of the District will vote to accept 
or reject these three counties. 

Residents living within the counties 
of Crosby, Hale and Swisher will vote 
to either .ioin the District or remain 
separated from it. To vote on this pro­
posal one must be a qualified voter and 
must live in the area effected. A person 
who owns property in the areas under 
consideration, but does not reside in the 
area is not eligible to vote on this pro­
posal. 

All qualified voters living within the 
District are eligible to vote for the Dis­
trict Directors, County Committeemen 
and to accept or reject the three coun­
ties who desire to become a part of the 
District. 

A qualified voter i,s one who has a 
valid poll tax and owns property within 
the District. This property can be a 
house and lot, farm, business property 
or land of any type. You do not have to 
be a farmer 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 Committee­
men are made by the respective County 
Committees or they are made by petition 
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
teemen's places are as follows: 
NOM INEES FOR 

DISTRICT DIRECTOR 
(One to be elected for each precinct) 

PRECINCT THREE (3), Bailey, Castro 
and Parmer Counties 

Ross Goodwin, Muleshoe, Texas 
PRECINCT FOUR (4), Armstrong, Deaf 

Smith, Potter and Randall Counties 
Andrew Kershen, 201 Range>, Here­
ford, Texas 
Labry E. Ballard, 120 Beach St. , Here­
ford, Texas 

NOMINEES FOR 
COUNT Y COMMITTEEMEN : 
(Two to be elected for each county) 

ARMSTRO NG COUNTY 
PRECINCT 3 

James Bible, Wayside , Texas 
Bill Heisler, Box 118, Wayside, Texas 
C. D. Rodgers, Wayside, Texas 
Foster Parker, Route 1, Happy, Texas 

BA ILEY COUNTY 
PRECINCT 2 

... 

D. 0. Burelsmith, Route 2, Muleshoe, 
Texas 
Ernest Ramm, Route 2, Muleshoe, 
Texa,s 

PRECINCT 4 
W. L. Welch, Star Route, Maple, Texas 
C. G. Lewis, Route 5, Muleshoe, Texas 

CASTRO COUNTY 
PRECINCT 2 

James Bradford, 1603 W. Bedford, 
Dimmitt, Texas 
Frank Wise, 716 W. Grant, Dimmitt, 
Texas 

COMMI TTEEMAN-AT-LARGE 
Dale Maxwell, N. Highway 385, Dim­
mitt, Texas 
George Sides, Route 4, Dimmitt, Texas 

COC HRAN COUNTY 
PRECINCT 1 

Wayne Kuehler, Route 2, Morton, 
Texas 
Hugh Hansen, Route 2, Morton, Texas 

COMM ITTEEMAN-AT-LARGE 
Woody Dickerson, Route 1, Morton, 
Texas 
D. A. Ramsey, Star Route 2, Morton, 
Texas 

DEAF SMITH COUNTY 
PRECINCT 1 

Leroy Bodkin, Route 3, Hereford, 
Texas 
L. B. Worthan, Route 3, Hereford, 
Texas 

COMM ITT EEMAN-AT -LARGE 
Frank Zinser, Jr. , Route 5, Hereford, 
Texas 
C. C. (Bill) Ellis, 301 Cherokee, Here­
ford, Texas 

FLOYD COUNTY 
PRECINCT 2 

Tate Jones, Route 4, Floydada, Texas 
Henry Hinton, Route 4, Floydada, 
Texas 

PRECINCT 4 
Pat Frizzell, Box 1046, Lockney, Texas 
Eddie J . Foster, Jr., Route 1, Lockney, 
Texas 

HO CK LE Y COUNTY 
PRECINCT 3 

Harley Stanley, Route 3, Levelland, 
Texas 
Jimmy Price, Route 3, Levelland, Texas 

COMMITTEEMAN-AT-LARGE 
Paul Gilmer, 123 Cedar, Levelland, 
Texas 
J. E. Wade, Route 2, Littlefield, Texas 

LAM B COUNTY 
PRECINCT 1 

Royce Collins, Olton, Texas 
Jack Thomas, 710 W. 5th, Olton, Texas 

PRECINCT 4 
Raymond Harper, Route 1, Sudan, 
Texas 
Lee Roy Fisher, Hwy 303, Sudan, Texas 

LUBBOCK COUNTY 
PRECINCT 3 

R. F. (Bob) Cook, Idalou, Texas 
Delbert Robbins, Idalou, Texas 

COMMITTEEME N-AT-LARGE 
Bill Dorman, Box 303, Lubbock, Texas 
Kenneth Cox, 2610 Ave. H, Lubbock, 
Texas 

LYNN COUN T Y 
PRECINCT 4 

Joe D. Unfred, Route 4, Tahoka, Texas 
Roger Blakney, Route 1, Wilson, Texas 

PARMER COUNTY 
PRECINCT 4 

H. L. Ivy, R.F.D., Friona, Texas 
Wesley Barnes, R.F.D. , Friona, Texas 

COMMITTEEMAN-AT-LARGE 
Earnest Anthony, Friona, Texas 
J. D. Kirkpatrick, Bovina, Texas 
Henry Haseloff, Farwell, Texas 
Jim Ray Daniel, R.F.D., Friona, Texas 

POTTER COUNTY 
PRECINCT 4 

Vic Plunk, Rt. 1, Box 544, Amarillo, 
Texas 
Fritz Menke, Rt. 1, Box 538, Amarillo, 
Texas 

RA NDALL COUNTY 
PRECINCT 1 

Marshall Rockwell, Jr. , Rt. 2, Canyon, 
Texas 

PRECINCT 2 
Richard E. Friemel, Rt. 1, Canyon, 
Texas 
FOR The confirmation of the annexa­

tion of Hale County to the High Plains 
Underground Water Conservation Dis­
trict No. 1. 

AGAINST The confirmation of the 
annexation of Hale County to the High 
Plains Underground Water Conservation 
District No. 1. 

FOR The assumption by Hale County 
of its pro rata share of all indebtedness 
and/ or maintenance taxes that may be 
owed, contracted or authorized by or 
for the High Plains Underground Water 
Conservation District No. 1. 

AGAINST The assumption by Hale 
County of its pro rata share of all in­
debtedness and/ or mainttenance taxes 
that may be owed, contracted or author­
ized by or for the High Plains Under­
ground Water Conservation District No. 
1. 

For The confirmation of the annexa­
tion of Swisher County to the High 
Plains Underground Water Conservation 
District No. 1. 

AGAINST The confirmation of the 
annexation of Sv,isher County to the 
High Plains Underground Water Conser­
vation District No. 1. 

FOR The assumption by Swisher Coun­
ty of its pro rata share of all indebted­
ness and/ or maintenance taxes that may 
be owed, contracted or authorized by 
or for the High Plains Underground 
Water Conservation District No. 1. 

AGAINST The assumption by Swisher 
County of its pro rata share of all in­
debtedness and/ or maintenance taxes 
that may be owed, contracted or authoriz­
ed by or for the High Plains Under­
ground Water Conservation District No. 
1. 

For The confirmation of the annexa­
tion of certain eligible lands in Crosvy 
County to the High Plains Underground 
Water Conservation District No. 1. 

AGAINST The confirmation of the 
annexation of certain eligible lands in 
Crosby County to the High Plains Under­
ground Water Conservation District No. 
1. 

FOR The assumption by Crosby County 
of itB pro rata share of all indebtedness 
and/ or maintenance taxes that may be 
owed, contracted or authorized by or 
for the High Plains Underground Water 
Conservation District No. 1. 

AGAINST The assumption by Crosby 
County of its pro rata share of all in­
debtedness and/ or maintenance taxes 
that may be owned, contracted or author­
ized by or for the High Plains Under­
ground Water Conservation District No. 
1. 

POLLING PLACES 

ARMSTRONG COUNTY 
1. School House in Wayside 

BAI LEY CO UNT Y 

1. Enoch's Gin, Enochs 
2. Community House, Muleshoe 

CASTRO COUNTY 
1. Brockman Hardware Co., Nazareth 
2. County Court House, Dimmitt, 
3. Easter Community Center, Easter 
4. American Legion Hall, Hart 

COCHRAN COUNTY 
1. County Activities Bldg., Morton 
2. Star Route Co-Op Gin, 5 miles west 

of Morton 
3. Alamo Gin, 8 miles east of Morton 

DEAF SMITH COUNTY . 1 

1. County Court House, Hereford' 
F LOYD 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., Whit­

harral 
5. City Hall, Sundown 

LAMB COUNTY I I 

1. City Hall, Olton 
2. City Hall, Sudan 
3. Community Bldg., Earth ' 
4. County Court House, Littlefield 
5. Farmers Co-Op Gin, Spade 

CROSBY COUNTY 
1. Pioneer Memorial Bldg., Crosbyton 
2. V. F. W. Hall, Ralls · 
3. Community Center, Lorenzo 

HALE COUNTY 
1. County Court House, Plainview 
2. Community House, Petersburg 
3. Community Center, Halfway 
4. City Hall, Hale Center 
5. School House in Cotton Center 
6. City Hall, Abernathy 

SW ISHER CO U NTY 
1. County Court House, Tulia 
2. City Hall, Happy 
3. Lions Club Bldg., Kress 
4. Claytonville Gin, Claytonville 

LUBBOCK COUNTY 
1. Community Club House, Shallowater 
2. City Hall, Wolfforth I ·, 
3. Old County Court House, Lubbock 
4. City Hall, Idalou 
5. Community Club House, Slaton 

LYNN COU NTY . 
1. Community Centet, New Home 
2. City Judge's Office, , Wilson State 

Bank, Wilson 
PARM ER COUNTY 

1. City Hall, Friona 
2. Wilson & Brock Insurance Agency, 

Bovina ,, 1. 

3. County Court House, Farw~ll 
4. School House, Lazbuddie 

POTTER COUNTY 
1. School House, Bushland 

RANDALL COUNTY 
1. Consumer's Fuel Assoc. Elevator, 

Ralph Switch 
2. V. F. W. Hall, 1 mile north of 

Canyon 
3. Columbus Club Hall, Umbarg~r 

Absentee Balloting 
Absentee balloting for the annual 

election of the High · Plains Under­
ground Water Conservation District 
will be held December 22 through 
January 6th. ~ith two exceptions, 
absentee ballotmg will be conducted 
by the secretaries of the county water 
district offices. 

Potter County residents may cast 
their ballots at the County Clerk's 
Office. Armstrong County residents 
may cast their absentee ballots with 
John Patterson of Wayside. 

Eligible voters of the Water Dis­
trict are urged to vote absentee if they 
are going to be absent from the coun­
ty on January 10. 

Proposals on the ballot will be two 
district directors positions, twenty-six 
county committeemen, and the ac­
ceptance or rejection of Hale, Crosby 
and Swisher Counties. 

Be sure to vote, either absentee or 
on January 10. 
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WATER 
FACTS 

Water fit to drink ( fresh water ) 
exists in th,e ground-in some quan­
tity, and in quality at some depth­
nearly everywhere on earth. The Sa­
hara itself, a synonym for total arid­
ity, is up.derlain by water-an esti­
mated · 150,000 cubic miles spreading 
over 2.5 million square miles of land 
area. Indeed, most of the world's en­
tire stock of ,fresh water-2 million 
cubic miles, or more than 97 percent 
of the total available supply-is in­
side the earth. Half of this huge sup­
ply is believed to be within a half 
mile of the surface and is therefore 
reasonably accessible, particularly if 
it is under sufficient natural pressure 
to require, ,ittle or no pumping and 
if wells are properly spaced and man­
aged to insure the best possible yield. 

The water at Warm Springs, 
Georgia, where many polio patients 
are treated, originally rained on Pine 
Mountain, two miles south of the vil­
lage. The rain. seeped into a rock ter­
rain, known. locally as the Hollis for­
mation, which carried it northward at 
a depth of ,a few hundred feet. Its 
average temperature at the start is 
about 62 degrees F. However, the 
Hollis formation plunges down 3,000 
feet during its northward travel until 
it is deflected by impermeable rock. 
The water is heated during this move­
ment and .also incerases in pressure 
hPfl)re it is turned back to the surface 
where it emerges at a temperature of 
88 degrees F. 

The salt cedar tree, common in the 
Southwest, poses a large water-waste 
question. Extending its roots down 
to the water table, this tree in effect 
"breathes" ground water into the air 
through its leaves, transferring 20 
trillion gallons to the atmosphere each 
year over 900,000 square miles of the 
Western United States and possibly 
causing an equivalent loss of usable 
water to the area. 

In the United States ,a drop of 
water spends an average of only 12 
days passing through the air ; it may 
remain in ·a· glacier for 40 years , in a 
lake for 100 years, or in the ground 
for hundreds of thousands of years. 
Eventually, however, every drop be­
comes involved again in the water 
cycle, even that trapped deep in the 
"water mine" which may need to 
}Vait for an earth movement to free 
it from its trap. 
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The first ice sheets of the Great 
Ice Age began to move about 1.5 mil­
lion years ago, according to some evi­
dence. The ice age was marked by at 
least four major advances and re­
treats. The most recent ice age reach­
ed its climax about 50,000 years ago. 
It covered much of northern Europe, 
all of Canada, and much of the north­
ern half of the United States with 
packs often a mile and more thick. 
This ice did not leave the United 
States until about 10,000 years ago. 

The world's oceans, ice fields, lakes 
and rivers contain more than 324 mil­
lion cubic miles of water. Beneath the 
earth, in soil and rock, lies some 2 
million cubic miles in the form of 
ground water. Another 3,100 cubic 
miles of water, mostly in the form of 
vapor, is contained in the earth's 
atmosphere. 

If the world 's total supply of water 
were poured upon the 50 United 
States, the land surface would be sub­
merged to a depth of 90 miles. 

About 95,000 cubic miles of water 
goes into the air annually. The great­
est part- about 80,000 cubic miles­
rises from the oceans. But 15,000 
cubic miles of water is drawn from 
the land, evaporated off 1 a k e s, 
streams, and moist soil, and a signifi­
cant amount is transpired from the 
leaf surfaces of living plants. The to­
tal process is called "evapotranspira­
tion." 

Of the water that goes into the at­
mosphere, most-71,000 cubic miles 
-falls back directly into the oceans. 
Another 9,000 cubic miles falls on 
land but runs into rivers and streams, 
and is returned to the oceans within 
days , or, at most a few weeks, being 
used many times by many successive 
users as it goes. The remaining 15,000 
cubic miles of water soaks into the 
land, where some is avaihble to life 
processes of plants and animals , some 
flows slowly underground through 
porous earth materials to supply wa­
ter wells and some is trapped in "wa­
ter mines," to remain indefinitely. 

The perpetual global water cycle 
requires that at any moment an ave­
rage of 3,100 cubic miles of water be 
distributed throughout the atmos­
phere as vapor, water vapor, or drop­
lets. If all of it abruptly fell as rain, 
and the earth were perfectly smooth, 
the earth would be covered with bare­
ly an inch of water. The turnover is 
quite rapid once every 12 days, on 
the average, all the water in the air 
does fall and is replaced. 
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This tailwater installation system is located on the Jack Dunn farm, 
operatea by Mr. J. D. Kirkpatrick. The 1arm is locatea about i mues west 
of Bovina, Texas. This system was installed in 1963. The pit was construct­
ed 150 feet in l ength, 50 feet wide and 15 feet deep with a capacity of al­
most 700,000 gallons . Kirkpatrick installed a 4" centrifugal pump with a 
maximum capacity of about 700 gallons per minute, powered by a 7-1/2 
hp electric motor. Only a few feet of underground pipeline was required 
to tie this installation into an already existing system. The system cost 
about $2000 to install. The High Plains Underground Water Conservation 
District assembled records on the amount of tailwater pumped by this 
system. In 1963, Mr. Kirkpatrick recovered a total of 53 acre feet of water 
In 1964, 158 acre feet of water; 1665, 103 acre feet of water; and in 
1966, 113 acre feet of water for a total of 428 acre feet of water. An 
average of about 105 acre feet per year. 
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