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FROUND~WATER CONDITIONS IN THEAMEMPHIS AREA, TEXAS
PART 1
PEELIMINARY INVTSTIGATION

By
Je W. Lang

June 1943

Introduction

- .

(See well records on pages 27 to 35 and water analyses on pages 36 to 39)

Trhe City of Menmphis in Hall County, northwest Texas, cbtains nearly all 1ts
water suprly from 41 shellow wells in three well-fields about 6 milea northwest
of the eity in Donley Ccunty (see map, fig. 1. XNine ¢f the wells are irn the east
field and 16 in each ¢f the middle and west fields. This system was nct shle tc
furnish an adequate supply during periods of peak demand in the late summer and
fall in dry years, c¢r in years in which the ceottoen crop was large and the demands
for water by the cotten gins, compress and cotter. ¢il mill were heavy. TFor this
reasor in the winter of 1941 a standty well (Hall Ccunty no. 5) wes developed near
a creek atout one mile west of town on the Milam farm. The water from this well
is much harder ther that from the main system, and the well is used conly as a
supplemental source te¢ assure an adequate supply fcr the city during pericds of
peak demand. The water system i1s owned by the Community Fublic Service Commany.
According to the ccmpany's recierds the tctal consumpticn in 1942 amcunted to
A7,500,0C0C gallcns, ar average of abcut 185,020 gzalicns a day.

About the middle of May, 1943 a request was made by the City offiecials to
the Texas Board of Water Engineers fcr an investigation end report cn the
possibilities of developing an additicnal water supply averaging acproximately
186,0C0 gallons of water a day for a proposed government hosnital at Memphis. In
response to this request the writer spent the pericd May 17 to 26 inclusive in a
field investigation of ground water conditicns in the arees of possitle development
around Memphis. Reccrds were cbtained of 20 wells and srrings in southeastsern
Denley County and 12 wells in Hall County and 33 water samples were ccllected and
analyzed.

These d=ata have been used in writing this repcrt t.eether with reccrds
selected from mimeograrhed reports c¢n water wells in Lonley, Collingaworth and
Childress Ccunties, published by the Texas Board cf Water Erngineers in cccperaticn
with the Work Projects Administraticn, and the United States Zecliwical Survey.
The well records and chemical analyses are given on pases 27 to 39 .
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Histury of Memphis water sunnly

A water supply fcr Memphis was first developed abcut 1908 by J. D. Browder in

a spring area on his ranch ncrthwest of town at the site ¢f the vpresent east well

field. This source of supply although somewhat remcte had several advantages. The
ground water was close to¢ the surface and wells could be easily and cheaply coun-
structed, the water was scft whereas the well water in tuwn was in general very
hard; between the area and tcwn there was a drop in altitude of about 250 feet
permitting the water t¢ be delivered t¢ the town by gravity. By 1928 the water
system included 18 wells, two concrete reservoirs having a combined capacity of
anproximately 300,000 gallens, and a 6-inch cast-iron pipe line. However all the
wells were of small yield and acecording to city cofficials it was difficult to
supply sufficient water during periovds of peak demand. The system was cperated
by the Texas Water Utilities Company frem 1928 t¢ 1930 and in 1930 it was pur-
chased by the Community Public Service Company.

In 1930 the coumpany put duvwn 10 new wells and built a 75,000 gallon steel
¢ollecting reservelr in the middle well field. A steel reserveir was alsc built
at the main reservoir site abcut 4 mile scuth of the east well field bringing the
tctal sterage capacity there tc 510,000 gallons. A 10-inch c-st-ircn pipe was
laid frem the main reserveir site to Memphis, roughly paralleling the cld 6-inch
line.

From 1933 tc 1940 16 new wells were developed and a 150,000 gallon concrete
ccllecting reservoir was constructed in the west well field.

In January 1941, 20 test wells were sunk on the Milam farm west of Memphis
for the purpose of lecating a supplemental water supply. As a result of this
expleoraticn one well was developed which yielded apprcxire tely 40 gallons a minute
witheut exhausticn duringz a 7-day pumpine test. This well is 30 feet deev and
draws water from the alluvial sands alcne the creek. It is gravel-walled tc keep
out the fine unconsclidated sand. According tc Mr. Rebinscen of the Community
Public Service Company the well has been pumped ¢nly cccasi nally and it may
decline in yield under lcng periods of pumping. The hardness of the water ir the
20 test wells varied ccnsiderably and the site selected fer development had the
scoftest water, however this water is much harder than that from the c¢ld system
northwest ¢of tovn.
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Present system

As previously stated there are ncw 41 wells in the three main well fields.
The wells are dug, abcut 40 to¢ 60-inches in diamster, and are curbed with brick.
They range in depth frem ab.ut 12 tu 25 feet. Most ¢f the wells in each field
are located at successively higher elevaticns and where it is pessihble the water
is siphoned by gravity to a ccllecting reserveir fr-m which it is pumped intc the
pipe line t¢ the main reservcirs. Somse f the wells are -enuivpped with small pumps
and electric mcters centrolled by floats.

The water 1s cinveyed frcm the west field to the middle field in a 6-inch

pipe and frem the middle field to the main reservoirs in an 8-inch pipe. Two

cast~iron pipe lines, cne 6-inch and the other 19-inch, ccnnect the city with the

main reservoirs.

A 125 gallon a minute bocster pump powered by a 10 H.P. electric mctor bocsts
the water aver a ridge fr.m the west well field to the main reserveir. A 50 gallon
a minute pump and 3 H.P. electric mctor pushes the water frcm the middle well field
inte the pipe line leading t: the main reservoir. The water flows by gravity from
the main ressrveir intc Memphis. :

Mr. Roy Fultz, manager of the Memphls water coffice stated that the west well
field is capable of yielding about 100 gallons a minute and the east and middle
fields an avsrage about 50 gallons a minute each. The pericd of greatest well
development (13 wells) was during the dry years - 1933 tc 1938 - when the wells
are reported t¢ have declined somewhat in yield and it became difficult tc supply
the demand, although there was no increase in customers during the period and
very little change in ths tctal amount cf water used.

Water requirements cof city

The population of Memphis in 1940, according t¢ the U S Census, was 3,869.
During the 12 years 1931 to 1942 the city used from about 3,000,000 to about
8,000,000 gallons of water a month cr abeut 100,000 te 250,000 gallons a day
depsnding c¢n the seascn and the size of the cctton harvest. The peak demand is
usually in the fall or early winter as a result ¢f the requirements cf the cotton
industry. The followins table gives the menthly sales by the Community Fublice
Service Ccmpany frem 1931 t¢ April 1943 in millions c¢f gallons.
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Water consumptiun by City of Memphis, Texas

Summary of sales, in millicns cf gallons, as tabulated by Mr. D. W. Robinson of
the Community Public Service Ccmpany

1931 1932 1933 1934 1935 1936 1937 1938 1939 1940 1941 1942 1943

Jan. 4.3 4.2 4.3 4.5 4.4 5.4 4.1 5.5 4.7 4.3 4.4 4.2 4.8
Feb. 3.6 4.4 3.8 4.6 3.4 4.9 4.1 5.0 4.5 4.0 5.1 5.5 4.5
Mar. 3.1 4.0 2.7 4.3 3.8 4.7 3.5 4.7 4.0 4.3 3.7 4.7 4.7
Apr. 5.6 4.5 3.9 4.5 4.1 4.9 4.0 4.9 4.4 6.0 4.6 5.3 5.3
May 3.6 3.9 3.7 4.2 3.9 5.7 4.0 4.7 5.4 6.0 4.3 4.6
. June 5.1 4.2 5.9 4.4 3.4 5.4 3.9 4.8 7.2 6.6 3.8 5.6

July 6.1 4.8 5.0 6.7 5.1 7.2 6.2 6.0 6.5 7.6 4.8 6.8

Aug- 6.3 6.0 4.9 5.6 5.9 6.6 6.6 7.9 6.7 6.2 5.9 6.9
Sept. 6.5 5.8 4.3 4.3 6.2 5.4 4.9 5.5 7.2 6.5 5.2 6.7.
Oct. 5.4 5.2 5.9 4.5 6.2 4.3 6.3 6.5 5.7 5.7 5.1 5.3

Nov. 5.1 5.3 5.5 4.3 5.2 5.4 7.1 6.3 5.0 5.1 6.1 6.9

Dec. 4.6 3.5 4.6 3.6 4.9 4.0 5.4 4.9 3.9 3.5 6.3 5.0
Annual 57.3 55.9 55.5 55.5 56.6 63.9 60.0 66.5 65.2 65.8 59.2 67.5

Bstimated lcss betwsen well fields and city custcmers' meters, about 25%.
Rainfall

Official Weather Bureau precipitation records are available fer both Memphis
and Clarendon frem 1905 to the present. The maximum for this nericd was 39.76
inches for semphis and 37.51 inches fcr Clarenden in 1941. The minimum was 11.92
inches for Memphis in 1917 and 12.62 inches fcr Clarendcn in 1927. The average
for the 27-yzar pericd was 21.64 inches at Memphis and 23.92 inches at Clarendin.

The following table givss the annual precivitaticn at Memphis and Clarendcn
fcr the period 1931 tc 1942. This period was selected because it covers the
pericd of the most accurate figures cn the watsr consumption at Memphis.

Annual precipitation in inches at Memphis and Clarendon, Texas

Year 1931 1932 1933 1934 1935 1936 1937 1938 1939 1940 1941 1942

Memphis  19.94 19.98 13.35 16.10 18.51 19.77 16,28 19.09 12.33 15.60,39.76 19.62

Clarend.n 23.12 23.16 13.60 25.58 19.50 21.30 22.42 21.72 18.31 14.23 37.51 23.68

Gecleogic fermations and their water-bearins properties

Memphis and the adjacent territory is on the cutcrop ¢f the Permian Red Beds,
which are covered in places by thin beds of Quaternary silts, sands and gravels.
The area borders the eastern escarpment of the High Plains. the a - prcximte posi-
ticn ¢f which is indicated by the line ¢f rimrock shewn .n the map (fig. 1). The
High Plains are underlain by clays, silts, sands and gravels ¢f the Ogallala ferma-
ti-n of Tertiary age, which wers depcsited .n an cld redbed surface by streams,
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scme of which had their headwaters in the Rocky Mountains. Between the High Plains
and the outerop cf the Permian Red Beds a belt one tc 4 miles cr more in width

is underlain by outwash materials from the Plains, and in scme localities by
remnants of o0ld High Plains deposits which have resisted erosion as the escarpment
mcved westward and are still in place. For convenience in this report the deposits
in this belt will be called escarpment slope deposits. The discussicn which follows
is divided into four parts: Permian Red Beds; High Plains deposits (Ogallala for-
mati.n); escarpment slcpe deposits; and a.luvial and terrace deposits.

Permian Red Beds:-- Permian Red Beds underlie the surface or lie at shallow
denths beneath Memphis and the adjacent territory. The lcg of well 313, 3 miles
nerthwest of Memphis, shows a typical section of these sediments from 70 to 300
fest 'see table ¢f driller's logs). Wells sunk in these beds usually yield small
amocurt of "gyp" water. The desper-seated waters are usually very highly mineralized,
but locally shallcw wells in the more sandy beds may yield small amounts of water cf
less mineralizaticn. The wells and springs drewing from Permian beds in this area,
fer which analyses are available in this office, contain tctal dissolved scolids that
range from about 1,900 to 4,200 parts per million. The chsmical character of the’
water in the Permian Red Beds is indicated by the analyses for wells and springs A‘
nes. 308 and 336, Dunley Cceunty; 9, Hall Ccunty; 491, 501, 504, 505, 510, 512 and
516 Collingsworth Ccunty; and 1, 5, 6, and 7, Childress Ccunty. (See table of
aralyses; .

The data at hand lead t¢ ths cenclusion that nc water suitable for a publié
supply can be found in the Permian Red Beds in this area.

High Plains deposits (Ogallala formaticn):-- Back ¢f the rimrock (see map,
fig. 1} the High Plains extend westward and northwestward 200 miles or more. The
Plains are underlain by a varying thickness of clays, silts sands and gravels,
depeosited mostly by streams, -some of which had their headwaters in the Rocky
Mourtains. The name Ogallals formati:n has been given t- these devosits. They
rest cn an uneven flucr of older rocks - Permian Red Beds in this part ¢f the High
Flains, and as a result they are thicker in some places than they are in others.
The thickness of the saturated portion of these deposits varies matzrially. In
well 314, 2 miles southwest ¢f Hedley, approximately 16 feet is saturated., cf which
10 feet is reported to c¢.nsist of sand and sandy clay -nd 6 feet of water sand and
gravel. The owner states that this well was used, tcgether with another well of
similar depth about 200 fset away to sunply water for twc 3,000-gallon boilers and
fer drilling an oil twst. He says that the twe wells had a combined yield of 100,
t¢ 125 gallons a minute during pericds ¢of several hours cf pumping. The log of |
well 315, an ©¢il test 0.3 mils southeast of well 314, shows sand and gravel from-
10 feet to 120 feet. MNr. Simmens of Hedley, who helped,drill the well, reports
that ccnsiderable water was encountered in sand and gravel in the upper 150 feet.

Wells 274 and 275, which supply the town of Hedley, are 100 feet deep and
thz static water level is about 40 feet below the land surface. The original
test well, drilled 112 feet deep enccuntered a seep at about 40 fest and water-
bearing sand from 98 tc 112 foet. The test did not penetrate all the water-
bearing sands. The pumps in these wells are set at approximately 85 feet below
the surface because 'at lowsr settings they pump sand. Mr. Devine, the water.
superintendent, reports that ths wells yield about 10 and 20 gallons a minute
each. Other w:lls in this area ars equipped with windmills and small cylinder
pumps and none of them ars known to have been pumped h-avily. Wells 318, 319
and 324 have the following depths respectively: 55 feat, 195 fset and 56 feet,
and respective depths tc water of about 10 fset, 140 feet and 32 feet.
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The log of well 271 (Dvnley County), a saismograph test well, shows caliche,
sand, gravel, conglomerats, and "brown clay with streaks ¢f gravel" from 3 feet
to 142 feet; but no infcrmaticn is available regarding the saturated material.
The log of well 272, als. a s3ismograph test well, shcws sandy gray clay, and
sand an' gravel frem 5 feet tc 80 fzet, but here again neo informaticn is available
regarding the amount thst is saturated.

In general, waters in the Ogallala sands in this area contain less than 500

parts per millicon total dissclved mineral matter. The water from well 314, how-

ever centained 663 parts when sampled. The chemical cheracter ¢f the water is
indicated in the table «f analyses (nos. 274, 314, 317 and 319 to 324, Donley
County). The water is low in dissclved minerals and closely resembles the present
city supply of Memphis. : ’

The available data indicate that ths Ogallala sands abovae the rimrock batween:
Giles and Hzdley offer c¢pportunity for the development ¢f a sunplemental water
supply for Memphis. However th: amount the wells wculd yield cannct be predicted
without exploratery drilling and tssting.

Escarpment slope depositsi-- The escarpment slope depesits covar a belt one
te 4 miles cr mere in width between the rimrock and the cutcrop of the Fermian
Red Beds (see map, fig. 1). Th3y are ccmposed of outwash materials from the High
Plains which in some lecalities are underlain by remnants of basal Ogallala beds
that have resisted ercsicn and are still in place. In nearly every canyon that cuts
back into the High Plains from Gilss west there are springs and seeps which issue
from the alluvial or Tertiary (Ogallala) sands at the ccntact with the Permian
Fed Beds c¢r just above the contact. These springs are small having flows which
ars difficult tu measure ur estimate. Many of them issue from the sandy beds of the
canycns, flow a short distance, and thsn disappear intc the sand. In the vicinity
of most of the springs there is a luxuriant growth of ccttonwceds, tules, sedges and
marsh grasses which indicates that a considarable amount of water is lost by see-
page and transpiraticn. The springs are fed in part by ground-water discharge frcm\
the High Plains and in part from rainfall on ths sscarpment slopes.

The thrse well fields that suvpply mest of the watsr feor Memphis draw from
these dsnosits. The wells are situated in small canycns near springs that cccur
just above the contact ¢f the sands with Permian red shales and siltstcnes. The
sands nenetrated by the wells ars fine- to coarse-grained and are unconsclidated,
or loosely cemented and it is n=csssary t¢ curb the wells tightly with brick.
The saturated sand in ths well fields ranges in thickness from about 8 to 15
feet and the total depth of the wells rangss from about 12 tc 25 fset. At the
time of ths field investigaticn a small dischargs c¢f grcund wster was ncted in
the bed ¢f the canyon below the west well field indicating that not all the
available ground water was being reccvered. Mr. Fultz, manager of the Memphis
water system, reported that a smaell flow had been maintained here for savsral
years excopt during periods of excessive drought. This suggests the possibility
that the yield ¢f the west field mieght bs increased by putting down more wells or
ccnstructing infiltration galleriss.

N

Ths quality of water from these wells is indicated by the analysis of a
cemposite sampls in the table ¢f analyses, (wells 330-32, Donley County). The
water is of excellsnt chemical character.

The Firt Worth and Denvser City Railway utilizes a nart of the spring flow
cf Buck Creek at Giles. A largs well (no. 225) has been dug on tho crsek bank
and both surface runoff and spring discharge is utilized as a water supply for
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locimotives. The well is rsperted by the pumper te yizld about 10,000 gallons
an hour for short periceds ¢f pumping.

The largest flow «f spring water Observed by the writer in ths escarpment
arza was frum a grcup cf 4 s»rings, 288-92 D.nley County, cn the Finch ranch-
(ses map, fig. 1). The dischargs of th2 springs was estimated as 12 to 15 gallons
a minute. About half of ths water is led thrcugh a pipe lina t~ ths ranch house,
and the remeinder is wasted. Several othar springs occur ¢n thz: ranch and .are
reported t¢ yield frem 1 tc 3 gallens a minute sach. (fze nos.. 235, 295-95,
297-98 Denley County) .

Two additional small springs were observed in th> arsa, cne having a flow
of about 2 gallons a minute in a roadside park at the h2ad c¢f Parksr Cregk about
1 mile south of Giles, and the other with a flow of sbout 5 gallons a minute in a
small c:nyon about 4 mils north of the park.

Ths water from these springs clossly resemblss that from th=z city well field
and is of excsllent chemical character. Gee table cf analyses, nos. 288-92, 298
an1l 305 Denley County. .

Pogsibilities apparently oxist of developing scmo additional water from three
spring areas as follows: (1) at ths head of Parker Creek; (2) in thc vicinity of
ths Fort Worth and Danver Railway watsr staticn at Gilss and (3) on the Finch
ranch nsar the lsad ¢f Indian Crzek. Howaver it is impossible to estimate the
amount that can bz developad without sxploratory drillinez supplem=nted by other
detailsd studi-zs.

Alluvial and tosrracc deposits (local and Buck Croek, Collingswcrth County -
area)t=- -Some ground wat:sr is available in the vicinity of Memphis in alluvial and
terrace deposits of Quaternary ag3. Theses deposits, referred to below as terracs
deposits, are spread c¢ver larze areas in Hall, Collingsworth and other nearby
counties. They wore derived in part from the Ogallala formation of the High Plains.
and in part from the Fermian Rz2d Beds, and were laid down c¢n an uneven Red Bed
floor. In general they are very thin, but locally may reach a thickness ¢f 70 feet
or more. The area covered by these deposits in the viecinity of Msmphis cemprises a
north-scuth strip 3 t¢ 4 miles wide between Parker and Indian Crzeks extending frem
the vicinity of wells 312 and 338 Dcnlgy County southward 10 milss or meore inte
Hall County. Memphis i1s situatad on the eastern btorder of this strip.

The Milam well {no. 5, Hall County), which is a standby well for th= City cf
Memphis, draws watsr froem those depesits. It is 30 fset deep and penstrates 20
fest of saturated sand. Th+ w2ll is gravel-walled tc keep out the fine sand. 1In
a short test it is reported t¢ have yielded about 75 gallons a minute, which
exhausted the well, but it has been pumpsd 7 days ccntinucusly at the rate of
about 40 gallons a minuts withuout exhausticen. On May 18, 1943 it was pumped for
5 hours at about 40 gallc¢ns a minute and had a drawdcwn of 9.3 faet. According
to the analysis ¢f a sampls <btainad Mey 18, 1943, th: water cuntained 938 parts
psr million of total sclids, 329 parts of sulfats and 61 parts of chloride. The
calculated hardness was 542. (Ses table of analyses, no. 5, Hall County).

The J. C Wilscn swimming pool well (no. 7, Hall County) drawa frem terrace
sands. It is 85 feet desp and is reported t¢ have yielded about 20 gallons a
minute during 14 days ¢f coentinuous pumping withcout failing. This watzsr is very

hard which precludes its us< as a municipal supply. An analysis by the Intszrnational

Filter Cempany, made in 1932, showed the water tc have 1,338 parts per millicn of
dissclved sclids and 540 parts o1 sulfate. The t.otal hardness was calculated as
899 parts per million.
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Data were obtained from 3 wells drawing from terrace sands in the immediate
vicinity of ths Hospital site. (Hall County nos. 1 t¢ 3). The T. J. Hamptcn
well (no. 1) is 65 feet deep and penetrates about 15 feet of saturated sand. The
Scth Thomas well (no. 2} is 52 feet deep and penetrates 5 feet of saturated sand.
Mr. Thomas stated that he had bailed the well at the rate cf about 20 gallons a
minute in an attempt tc lower the water enough tc clean it out but could not lower
the water level sufficiently fer a man to work in the well., Neither this well
nor ths Hampton well reached the Red Beds according tc the owners. The Arthur
‘fhaley well, (no. 3), 44 feet deep with the water level at about 39 fest, is used
te irrigate a large lawn and shubbery.

The waters from the Hampton and Thomas wells is comparatively low in dis-
solved solids and as far as their chemical character is ccncerned should be
acceptable for a public water supply. Water frcem the Whaley well is scmewhat
more highly minsralized but is not excessively so (see table of watsr analyses).

It is possible that a moderate amount of watsr of acccptable chemical
quality could be obtained from terrace deposits in the vicinity of the proposed
hospital site. The water in the terrace deposits is derived from local rainfall
and seaspage from streams which cross them. The amount of water they are capatle
of yielding peremnnially in a given area depends upon the vclume and permeability
of the saturated sands benesath that area. If the sands ars thin, as is known to
be the cas® in much of the territory they cover they cannct be expected to yield
much water. If however thoe tsrrace deposits fill a local depression in the old
Red Bed surface of ccnsidarable depth and areal extent, and are rsascnably per-
meable, they may yield relatively large supplizs. Among ths tcwns in this regicn
that cbtain thoir public supplies from ths terracs sands and gravels are Estellins,
Childress, Wsllington, Quitaque and Matador.

With the data already available from wells 1, 2 and 3 and a moderate amcunt
of test drilling and tezst pumping it should bs possible to estimate the amount
that cculd be cbtained.

Thick ssctions of saturated sand ar: feund in somec places in ths terrace
deposits in the vicinity ¢f Buck Creek in Collingswcrth Ccunty. For example,
we .1s 486, 487 and 508 (ssc map) have depths of 135, 102 and 173 faest res-
pectiv:ly and water levals of 60, 70 and 120 feet below the land surface. These
wells are squippad with windmills and small cylinder pumps and it is not kncwn
how much thsy weuld yield if larger pumps ware installed  The chemical cheracter
of the water frcm these sands is indicated in the table cf analyses by nos. 486,
487, 490, 492, 502, 506, 507 and 508, Collingsworth County. The range in tctal
disgolved solids is frem 239 tc 454 parts per millicn.

Qualit& of other public water suppli-s in th3 regicn

The chemical quality of the water in ths M=mphis arza has bsen discussaed
in the ferogoing report.

The following table compilued from ths files of the U. 5. Gecleogical Survey
and State Board c¢f Water Engineers is submitted tc afferd a comparison bstween
the minsral cvntent and hardness of the ground watsr frem thz city well fields
northwzst of Kemphis with those ¢f a fzw othsr public sunpliss in the regicn.
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Minzral content and hardness of municipal water suprlies cof soms West Texas citias

County City Total dissclved Total hardnoss Dspth of
sclids (calc.) well
. (ft.)
Hall + Memphis 308 223 15-25
Hall Estelline 554 280 54
Armstrong Claude 392 230 263
Carson . Panhandle 266 248 550
Childress Childreas ‘ 613 442 300
Collingsworth Vellingten 329 - 260 25
Donley Clarendon 323 234 240
Dorley Hadley 282 218 100
Potter * Amarillo 32¢ 223 300+
387 255

+ Samples from well field northwsst of Memphis.
* Analysss by City chomist from two well fields.

Conclusions

The result cf the field investigation show thers are scms possibilitiss for
the development of a supplsmental water supply for Memphis northwist of the city
in thrsc arzas as follows: in the Ogallala formation abovs: tha rimrock, in the
ascarpmznt slope deposits below ths rimrock, and in tirracs dsposits nesar Mﬂmphls
ocn or immediatsly adjacent tc the propossd hosvital site. (Ses map).

In th=s Ogallala depusits the arsa botwsen Giles and Hedley, in the vieinity
of wslls 272, 318, 319, 320, 321, 322 and 323, sea2ms tc¢ b th: most nromising
fcr develenment.

In the escarpmsnt slops daposits the most premising sites for development
are the arsas of spring dischargs on the Finch Ranchk near thz ranch house
(springs 288-92), and thcse near Giles (springs 305 and 329). The spring area
on the Finch Ranch is about 6 milss west of thz main city riservoir and 10 mil=ss
from Memphis whils springs 305 and 329 are only 1 tc¢ l%—miles north of the reser-
veir. 3Some water perhaps cculd be obtained in ths pressnt west well field by
means of additicnal wells or infiltration gallsriz:s. The water in both the
Ogallala formation and th? escarpment slopsz deposits is comparatively low in

" dissolved sclids and well adapted fcr publie supply. It shenld be pointed out

that analyses by this cffice d¢ not include a determinaticn of the sanitary
character of the watecr.

In the terrace deposits adjacent to Memphis the area in the vicinity of .
wells 1, 2 and 3, Hall County, is the most promising for developm:nt. Water from
these wells averages slightly higher in total disscvlved minerals than the presant
city supply, but sho.ld be acceptable for a public water supply in so far as the
chemical character is councerned.

It is impossible tc¢ sstimate how much water is availabls in any c¢f these areas
withcut detailad studies supplemented by tust drilling and test pumping. Test
drilling in any of these areas could be accomplished with comparatively shallew
wells and should not be very costly nor require any graat length of time.
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Drillers' logs uf wells in the Memphis area, Texas

Hall County

Thickness Denth
(feet) (fest)

Well 5

Community Public Service Company, 1 mile west of Memphis.
Log of test well drilled by Layne-Texas Ccmpany. Alti-
tude of land surface, 2078.8 feet. Depth 74 feet.

Sandy sc¢il and sand 18 18
Lievse, fine tu coarse-grained red sand 15 33
Clay, sand and gravel 6 39
Fine-grained red sand and red clay 35 74

Large diametsr well drilled to 30 feet, 12-inch steel
casing and screen installed, and gravel wall vut around
casing. :

Well 16

Milam farm (Community Public Service Ccmpany), 1%

miles west of Memphis. Test well drilled by Layne-Texas
Ccempany. Altitude of land surface, 2098.1 feet. Depth
87 feet.

Soil 6 6
Sandy clay 14 20
Coarse sand (good water sand) 14 24
Gray cley 4 38
Packsand and gravel 12 51
Pine-grained red sand and clay 13 64
Coarse red sand 20 84
Hard rcck 3 87

Water level 21 feet. Water tco highly mineralized for
public use.
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Drillers' logs ¢f wells in the Memphis area, Texas

Donley County

~ Thickness Depth ’ Thickness Depth
(feet) (feet) (feet) (feet)
mell 270 ‘ Yiell 275
Carl Williamson, 9 miles north of . City of Hedley, 1% miles northwest of
Memphis. The Texas Company, Hedley. In edge of draw,
driller. Surface scil 4 4
Sand 10 10 Loam 26 30
Sand and clay -8 - 40 Sandy loam (seeps) 35 €5
Clay 50 90 Clay loam 12 77
Shale and clay 75 165 Loan 13 30
Gypsum with streaks of Packaand 8 98
shale 3 200 “ater sand (loose) 17 115
Shale T 15 215 Did not go entirely through water sand.
Gypsum 20 235
Shale and clay 85 320 ) v.ell 282
Shale with streaks of
gypsum 50 370 G. 7. Sexaur, 8 miles west of Memphis.,
Gypsum 30 400 The Texas Company, driller,
Sand and gravel 40 40
tell 271 Sandy red clay 146 186
Gypsum 1 187
A. &, Ransom, 9 miles north of Sandy red clay 17 304
Memphis. The Texas Company, driller. Gypsum 5 309
Surface soil 3 3 Clay with gypsum streaks 71 380
3and, gravel and caliche 47 . 50 Dark red shale 36 416
Gravel with streaks of , Gypsum 17 433
conglomerate 15 65 Shale 11 444
3rown clay with streaxs Gypsum 13 457
of gravel T 142 3lue and red shale 8 465
Sandy red shale 171 313
Gypsum 2 315 Jiell 283
“ell 272 J. D. Browder, 8 miles northwezt of
Memphis, The Texas Company, driller.
Mrs. J. S. Beach, 10 miles northwest Surface soil 5 5
of Memphis. The Texas Ccmpany, Sand 45 50
driller. Shale and clay 135 - 185
Surface soil 5 5 Gypsum 4 189
Sandy gray clay 5 10 Shale and clay 6 195
Sand and gravel 70 80 Shale with streaks of

Sandy red clay 85 165 _gypsum 10 205
Sandy red clay with
streaks of hard sand 22 187
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Drillers' logs of wells in the Memphis area, Texas--Continued

Donley County

Thickness Depth
(feet)

(feet)

— Thickness Depth
(feet) (feet)

Tell 287

Fred M. PFinch, 9 miles northwest of

Memphis., The Texas Company, driller,

Surface soil 5 5
Sand 50 55
Sandy red clay 162 217

Well 299

Side of county road, 7 miles northwest
of Memphis, Drilled by VWPA.

3andy top soil 2 2
Sand and caliche, some

gravel and clay 3 5
3rovm coarse-grained sand 5 10
Gravel, sand and caliche 12 22
Light-brovn sand, clay

nodules 10 32

Struck water at 27 feet. April 9, 1941,

Well 301

Side of county road, 6% miles north of
Memphis. Drilled by WPA.

Sandy top soil, caliche

and gravel ' 3 3
*hite fine-grained sand 6 9
Coarse-grained sand,

gravel and caliche 3 12

Struck water at 11 feet, April 10, 1941.

Well 307

Y. P. Dial, 55 miles north of Memphis.
The Texas Company, driller.

Surface soil 5 5
Gray clay 17 22
Sandy red shale 62 84
Gypsum 2 86
3andy red shale 69 145
Shale and broken gypsum 20 165

Mol 509

Side of county road, 5 miles north of

Memphis, Drilled by WPA.

Brown sandy clay 15 15
Brown fine-grained sand 9 24
Brown clay 14 38
Brown fine-grained sand

and clay 9 47

Struck water at 30.50 feet, Yater level
30.40 feet below land surface, 3 hours
after hole completed. April 15, 194l.

Yell 312

Side of county road, 3 miles northwest of

Memphis. Drilled by WPA.
Sandy top soil 2 2
Brown fine-grained sand

and silt, some gravel 7 9
Light-brown clay 4 13
Light-tan sandy clay 2 15
Brown sandy clay and

caliche 2 17
Brown fine-grained sand,

some clay 6 23
Brown clay 2 25
Brown fine-grained sand 5 30
Yellow sand 4 34
Brovn fine~grained sand

and silt 2 36
Red fine-grained sand,

scme clay 24 60

April 15, 1941.

Well 313

Mrs. A. Hampton, 3 miles northwest of

Memphis., The Texas Compeny, driller.
Sand 70 70
Shale 78 148
Gypsum 12 . 160

(Continued on next page)
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Drillers' logs of wells in the Memphis wrea, Texas--Continued

Tonley County

S e e e vmmr . = = v —— e

“Thickness Depth
(feet) (fest)

At o —— e By i ts e abe i e ware

*.ell 313--Continued

Shale and cley 40 200
Clay with streaks of

shale 67 267
Gypsum - 23 290
3lue clay 10 Klo[¢

e e

Collingsviorth County

e —— e e — -t s - e

Thickness Depth
(rect) _(fevt)

[P

il 514, partial log
Columbus 0il and %ecurities Company, Zlla 4.
tiibson well 1, 4 miles northeast of iemphis.

sed rock 50 50
Red formation 25 . 75
Lime 12 87
Red formation 13 100
Lime and gypsum 5 106
Juicksand 17 122
Lime and gypsum 5 127
ied formetion 39 16C
Juicksand 12 172
ned beds 58 230
Lime and gypsum 28 258
Hard gypsum 7 265
Hed beds 5 270
drown lime 10 280
Rlue shale 156 295
Lime 5 300
TOTAL DEPT: 3830

Ceasing wnecord: 58 fect of 20-inch.
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PART II
EXPLORATORY WATER VELL DRILLING
o ‘
J. 4. Lang

December 1943
Introduction

In a report by the writer, dated June 21, 1143, entitled "Ground-water in
the Mcemphis area, Texas" the present water supply system of Memphis is discussed,
together with the possibilities of obtaining a supplemontary supply of ground
water in several different areas to the north and northwest of the City. One of
the arcas that was considered is the territory adjacent to the site of the pro-
posed Government Hospital immediately to the north of the City, where a few
domestic and stock wells drasw; water of comparatively good chemical quality from
sands in alluvial torrace deposits. Little was known regarding the thickness .
of these deposits or the water bearing propsrties of the sands in them. If the
sands in the zone of saturation are thin, as they are knowm to be in these deposits
over large areas in tals part of Texas, they could not be expected to yield much
water. 1If, however, they are of considerable thickness and areal extent and arec
reasonably permeable they might be expected to yield watcr in fairly large quanti-.
ties. It was decided, therefore, to explore thesec deposits by mecans of test
drilling.

Eight test wells wore put down. These iwells are designated in the report
that follows by the letters 4, B, C, D, E, F, G and H, The vells wcre put down
with a hydraulic rotary drill, were 4 inches in diameter and rangod in depth from
105 to 147 foet. Samples of cuttings wecre teken from the drilling mud at short
intervals as the drilling prosressed. These samples were studied by the writer
and a log was compilod for eacn hole., Four of the test holes werc reamed out and
cased with 6%—inoh steel casing with slottod ssctions, and tested with a pump,
Lines of instrumental levels were run to connect the test wiclls and nearby
domestic and farm wells so that a map of the water table could bc prepared. The
location and depth of the test wells and domustie and stock wells in the adjacent
arcas togcther with the depth tv water and other information regarding them is
given in the table of well rocords. The logs are given in the teble of well logs
and the water analyses are given in the tables of analyses.
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Drilling operations and pumping tests

The tost weolls are described beolow in the order in which they wero drilled,
starting with A:

Well A:-- This well was drilled on the Soth Thomason farm, 2 milcs north-
west of Memphis (sce map, figure 2), to a depth of 147 feet. The drill pene-
trated clays and silts and fine to medium-grained sands all the way down. Small
selenite crystals and grains of gypsum wore encountered in the lowermost seven
foet indicating that the hole had penotrated to or nearly to the Permian Red
3eds. Water sands were encountered at 50 to 81, 83 to 86, 87 to 89, 98 to 103 and
119 tc 147 feot. The hole was roamed from the surfgce to 83 feet and 4-&/8 inch
OL casing was installed, thereby snutting off thc water sands from 50 to 81 feet.
Then the hole was cleaned out to 126 feet {at vhich depth it started to cave)
and it was bailed at the rate of about 20 gallons a minute for 20 minutes. The
static water lcevel was 49 feet beolow the land surface. After resting for one
hour a gallon sample of water (Al) was bailed for analysis. This sample pre-
sumably was a mixturc of water from sands betwoon 81 and 126 feet.

The well was then reamed to 85 foet and 6— ID steel casing was installed
with tho lower 30 feot perforatod with 1/8- 1nch x 10-inch slots spacod 3 inches
apart from cunter to center. After this was donc the well was bailed for 24
minutes at the rate of 19 pgallons & minute which caused the watcer levol to drop
2l fcot to 70 fect. A water samplc was thon collected for analysis to show the
charactor of thu watur in the sands botwoen 50 and 85 feet. To makc a pumping
tost the hole was then reamod to 129 feet and 45-inch casing perforatod in the
menncr indicatod above was installed from 89 to 129 fect.

vor tho pumping tost the well wus c¢quipped with a 4 x 16-inch cylinder pump
and pump-jack powuered by a 6 h.p. gasolino enginc., The pump was sct at 60 feot
and cqQuipped with 42 fcet of suction pipe, the unusual length of suction pipe
being considored necossary to koop the sand pumpcd out and tho will open to all
tho sands that werc screened. The water level boforc pumping was started was
49.4 fiet below the bass of the pump-jack. Soveral attompts wurce made to run
tho pump but cach timc it bocame cloggod witn sand and stopped. Tho pump was
thon pulled and it was found the well had filled with sand to 90 fect. Aftor
cloaning out thc wull to 115 feet the pump was sct at 78 fect with § foet of
suction pipc. The we¢ll was thon pumpod continuously for 18 hours at 12 gallons
a minuto, and had a draw-down of 17 fout, indicating a spocific capacity of 0.7
iyield in gallons a minute per foot of draw-down).

Well B:-- The second test hole was drilled to a depth of 131 feet on the
I. W. Thomason farm 1% miles northwest of Memphis. The material penetrated to
130 feet was similar to that found in test well A except that the sands were
somewhat coarser. From 130 to 131 feet the drill passed through solid white
Parnian gypsum. Water sands were encountered at 44 to 68, 77 to 83, 93 to 95,
98 to 104 and 121 to 130 feet. The static water level was about 44 feet below
the lund surface. The hole was reamed to 105 feet and 6l-inch I. D. steel
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casing installed with a screen from 45 to 105 feet, the screen being similar
to that used in well 4.

The pumping equipment was the same as that used in test well A. The pump
was set at 92 feet witi no suction pipe. un the first trial it ran for about
one hour and broke down because of the large quantities of sand in the water.
Nhen the pump was removed it was found that the well had filled with sand to 90
feet. The sand was bailed down to 100 feet and the pump re-set at 92 feet.
Lfter operating continuously for about 15 hours with a yield of 20 to 22 gallons
& minute the sand in the water viore out the pump leathers. Three additional un-
successful attempts were made to pump the well at this setting but the pumping
could be maintained only for short periods because of the sand, The pump was
then raised to 62 feet and four attempts were made to operate it but the sand-
laden water caused a breakdovmn each time, the hole meanwhile bein:; partly filled
with sand. Finally, however, continuous pumping was maintuined for 8 hours
during which the discharge of the pump was measured and the decline of the water
level in the well was observed. After the pump was stopped the rate of recovery
of the water level in the well was observed. The results indicuated that the well
had a specific capacity of 3.0 at a depth of 100 feet and 1.7 at a depth of 67
feet.

Well C:-~- This test hole was drilled to a depth of 120 feet on the T. J.
Hompton farm 2 miles northwest of Memphis, The alluvial sands were coarser,
somewhat better sorted and contained less c¢lay than those found in tests A and
B. According to correlations by the writer the top of the Permain beds was
reached at 117 feet and massive white gypsum was drilled from 117 to 120 feet.
Water sands were encountered from 45 to 79, 80 to 84, and 86 to 101 feet and
probably at 102 to 117 feet. The static water level when the well was completed
was 45.4 feet below the land surface. The test hole was reamed to 87 feet and
6%—inch I. D. steel casing was installed with perforations from 44 to 87 feet.
aAfter this was done the well was bailed for 3 hours and about 3 cubic yards of
sand were removed; but the sand could not be lowered below 79 feet, and before
the pump could be installed the hole had filled with sand to 68 feet.

A 4-inch cylinder pump was set at 62 feet with no suction pipe. When pump-
ing was started several breakdowns were caused by the heavy sand-laden wsater.
On October 1, after two hours of pumping at the rate of 32 gallons a minute,
there was a draw-down of 10 feet in the well. The specific capacity therefore
was 3.2. On a later test of 6§ hours with the pump yielding an average of 16
gallons & minute the draw-down was 5.4 feet, indicating & specific ocapacity of
3.0. Since the well was only 68 to 70 feet deep during the tests, the data
indicate tuat it tapped more permeable sands than either Well A or Well B.

The results obtained from tests ., B and C, indicated that the terrace
deposits were unusually thick and a.purently filled o valley or uasin. Test
wells D, E, I and G were put down chiefly for the purpose of obtaining additional
information regarding the depth and areal extent of the basin. Drill cuttings
were collected from which & log ot euch hole was compiled but none ol them wcre
pumped. Yater samples werc obtained from E and G.
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Well D:-- This 4-inch test hole located on the Burl cmith farm in 1all
County, 2. miles northwest of ‘emphis was drilled to a depth of 105 feet in one
hour und twenty minutes. Water sands were encountered from 46 to 53, 55 to 78,
end Y0 to 98 feet. The water level was estimsted at about 45 feet. When drill-
ing was stopped sand filled the hole to 45 feet and no watcr sample was obtained.

Tlell E:-- This tust hole, 105 fcet in depth was drilled on the Kendrick
estate in Donloy County, 3 miles northiiest of Memphis., The water level stood at

“about 42 fect. Tho hole as reamed to a diameter to 6 inches from tho surface

to 64 feet and cused with 43-inch blunk casing. The hole filled up with sand
to the bottom of the casing. Water rose in the casing 4 feet to about 50 feet
and a sample was bailed from that lewel,

Well F:-- This test holc was drilled to a depth of 126 fecot in onc hour
and fifteen minutes on the jerald ynight farm, 2% miles northwest of iMemphis.
Water sands were encountered from 59 to 67 and 81 to 84 fcet. The hole was
reamed to 55 feet and cased with 4z-inch blank casing. The hole was then bailed
dry to a depth of 62 fuet. Tiater failed to come in and the casing was pulled. o
sample was collected for analysis.,

Well G:-- This well, 139 foet in depth, was drilled on ths Seth Thomason
farm, 15 miles north of vemphis. Water level was about 48 feet. Water sample
was obtained from sands above 62 fuct.,

Well Hy;~-~- This test hole was drilled on the Grovor Moss farm, 13 miles north-
west of Memphis. ™Water sands were penetrated at 36 to 46, 49 to 51, 58 to 65,
67 to 73, and 75 to 79 feect., Gypsum was encountered at Y8 fcet. The water level
was about 37 feot below the level of the ground. The hole was reamed to 56 fcet
and 43-inch unperforated casing installed. :hile clecaning out to 75 foct tho
woter level lowered to 63 feet. After the well was idle for one hour wnd 20
minutes & wator sample was bailed for analysis. Thc hole was then reamed to 70
feot and G%—inch stecl casing instsllod with thc lower 20 feet porforated. The
well was bailed for 2 hours, the yield at first being only about 12 gallons a
minute but gradually increasing to about 20 gallons a minute. This slow devclop-
ment was probably duc to the seeling off of some of the watcr sands by the drill-
ing mud during reaming operations. On a 3-hour test, 6 days aftcr the drilling
“as complcted, tho pump delivored about 35 gallons a minute. At the ond of the
tost, which as torminated by a broakdown caused by sandy watcr, the water lovel
was still doclining sloiily. Approximately 3 cubic yards of sand woerce pumped from
the well during this short test.

Dcpth and extent of ground water resocrvoir
(See map, figure 2)

As shown by the map tho terrace deposits which overlie the Pormian Red Beds
in an arca of scveral squarc miles northuwcst of Ijemphis have a width of about 2
miles at tho Rell-Donley County line and narrow to a fraction of a mile, 3 miles
to the north of that line. To the southwest the torrace deposits cxtond into
Hall County and cover a large part of the north half of the county. Theso deposits
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were laid down on an uneven basement of Permian rccks, In most places they are
quite thin, but locally, where they overlie a buried valley or sink, they may be
quite thick.

The accomparying illustrations, figures 3 and 4, show graphically the
character and thickness of the terrace deposits northwest of Memphis where they
have besn explored by the test drilling, together with the position of the water
table as shown by the water levels in the test wells themselves and in nearby
domestic and stock wells. Figure 3 shows a cross section along the west-east
line A-A' which coincides approximately with the Hall-Donley county boundary.
Figure 4 shows a cross section along the northwest-southeast line B-B' follow-
ing the railroad and Highway 287, : :

According to interpretation of the lo;;s of the test holes by the writer
the terrace deposits reach the following depths: well A about 150 feet; Well B,
130 feet; Well C, 117 feet; Wells D and E a little more than 105 feet; Well ¥,
110 feet; Well G, 102 feet; Well E, 100 feet. 1In well 16 a test well drilled by
the Layne-Texas Company, %'mile southwest of Well H, -there was about 50 feet of
alluvial fill. The estimated thickness of the saturated sands in the terrace
deposits is approximately as follows: Tell A, 57 feet; Well B, 40 feet; :ell C,
47 feet; Well D, 38 feet; Well E, 40 feet; Well ¥, 11 feet; Well G, 9 feet;
Well H, 22 feet,

The data point to the probability that the alluvial filled depression is a
sirk rather than a valley. Such sinks are not uncommon in the Permian 3asin
which includes many thousands of square miles in western Texas, and in Oklahoma
and Kansas. They were caused by the removal of salt, gypsum and anhydrite from
the Permien beds, by circulating ground waters. Some of the sinks have been
completely covered by alluvial deposits and no trace of them appears at the
surfaca, Others have been only partly filled and can be readily identified,

The city of Childress, county seat of Childress County, obtains most of its

water supply from a sink 300 feet deep in Hall County about 15 miles southesast

of HMempnis, which has become filled with alluvial clays, silts, sands and gravels.
The test drilling ard outcropping Permian rocks has defined the Memphis depression
on the east, southeast and south; but more test drilling would be needed to de-
termine its limits on the north, and on the southwest along the projection of a
line through test 'l and well 13,

The records indicate that the terrace deposits have a thickness of 100 feet
or more beneath an area of at least one square mile, and probably more than a
square mile, Outside of this area to the southwest they have a thickness of 50
feet in well 16 and 40 feet or more in well 13; to the north they have a thiock-
ress of 40 feet or more in well 337 and 49 feet or more in well 339.
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Thickness and permeability of water-bearing sands

The ability of a water-bearing formation to yield water to wells depends
primarily upon the thickness and permeability of the formation. If the supply
is to last over a long period of years it is essential also that facilities
should be favorable for the replenishment of the underground reservoir either
by infiltration of water from the surface or by movement of ground water from
territory outside the pumped area. As indicated above, the water-bearing sands
are moderately thick, but they are mostly rather fine. Computations vased on
the recovery of the water level in Well B wiien it was shut-dovn after having
been pumped for several hours gave a figure for coefficient of permeability
that was rather low. The specific capacities of wells A, B and C, ranging from
1.7 to about 3 also pointed to a low permeability. However in all these tests
a part of the water-bearing sands was shut off and the figures may have been
materially lower than those that would be shown by properly constructed pro-
duction wells screened in all the important sands.

Replenishment of the underground reservoir

The water in the terrace deposits of the explored area is relatively fresh
and good. The water-bearing beds are entirely cut off on the east and west, and
almost entirely cut off on the north from any underground connection except
through adjoining and underlying Permian beds containing rather highly mineralized
water. 1t follows that the source of most of the fresh water must be the rain
and snow that falls on the surface of the terrace deposits and seepape from the
intermittent streams which cross them. The soil and sub-soil of the terrace is
sandy in most places and little or no caliche is present such as is found in the
form of a relatively impervious cuprock over much of the .iigh Plains a few miles
to the northwest. ‘

The draw which crosses sections 38, 22, 23 and 19 doubtless contributes con-
siderable water to the underground reservoir. jfedium- to coarse--grained clean
buff sand crops out along this draw in a stretch at lecast one and one~half miles
long in the vicinitiecs of test wells D and E, and to the north of test E. Parker
Creek doubtless also contributes in the upper part of its course shown on the map.
In the lower part of its course the creek has cut through the terrace deposits
into the Red Beds and drains water from the underground reservoir., (ther draws
in the area doubtless contribute some water. (n the whole, therefore, conditions

appear to be fairly favorable for replenishment of the underground reservoir,
>

Movement and natural discharge of ground water

Lines of equal altitude compiled from water-level mecasurcments and inctru-
mental levelling shown on the map, figure 2, indicate thnat the slope of the water
table in the eastern and central parts of the basin is toward the southeast at the
rate of 30 feet to the mile, indicating that the¢ movement of the ground water is
in that direction.
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In the western part of the basin the slope of the water table and movement
of water may be toward the south or éven the southwest but wells are too few to
show whether or not this is tho case. Ground water is entering the basin from
the northwest. It is discharged through seeps and springs and by evaporation and
transpiration in the bed of Parker Creek north of Memphis and in the draw which
crosses sections 19 and 2 northwest and west of town,

In October 1943 after an unusually dry season the combined ground-water dis-
charge of these two stroams was ostimated as 30 gallons a minute or about 40,000
gallons & day. The losses by evaporation and transpiration doubtless are con-
siderable but are difficult if not impossible to estimate. Some of the ground
water is believed to pass out of the arca through the terrace deposits to the
south and southwest and some may pass into the Permian sands.

Ground water in storage

Under natural conditions before vithdrawals of water are made by man a con-
dition of equilibrium exists in an underground reservoir in which the avorage
annual recharge to the reservoir is balanced by an approximatcly equal average
annual discharge. It follows that water withdrawn from vwells must be derived
from two sources: (1) .ater taken from storage; (2) liater salvaged from the
supply which ordinarily is lost by natural discharge. .hen withdrawals are made
from a water table arca, such as the one under discussion, water moves downward
to replace the pumped water, thu upper part of the zone of saturation becomes un-
watered and the water table declines, in the form of an invertsd cone having its
center at the well, The capacity of a water-bearing material to thus yield water
from storage as it is unwatered is called its specific yield and is expressed as
the ratio between the volume of water released and the volume of material unwatered.
In parts of the High Plains of Texas where ground water occurs in materials that
are not greatly different from those encwuntered in the Memphis area the specific
yield has been computed to be between 14 and 15 per cent., If it is assumed that
15 per cont is applicable to the material penetrated by the Memphis test thore will
be reloased from storage a total of about 31,000,000 gallons per square mile for
sach foot of decline of the water. This is sufficient water to supply about 86,00C
gallons a day for one year, At first all the water pumped comes from storage but
as the cone of depression deepens and widens more and more water is salvaged from
the neturael discharge.

Chemical character of wator in terrace deposits

The table of analyses shows the chemical character of the wator obtained from
.the test wslls, and from a considerable number of stock and demestic wells in the
area, In samples from the test wells the water was comparatively low in dissolved
minerals, except in that from we¢ll G and sample 1 from well H which may heve come
partly from clay. In the other six test wclls the dissolved minerals ranged from
372 to 628 parts por million and tho hardness from 264 to 402 parts. On the aver-
age the water is somewhat more highly mineralized than that from the present well
field northwiest of Mumphis, but not much more., dome of the mineralization in the
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tost wolls may be from the Permian sands where the test weolls were drilled into
thoem, and the waters iierc not adequatecly scaled off or the vell was not pumped
or bailed long cnough before the sample was taken.

Tho uppur limit of total dissolved mineral matter considered desirable in
& public water supply, as adopted by the United States Public Health Scrvice, l/

1/ U. 5. Public Service, Drinking water Standards: Public Health Reports
reprint 1029, p. 24, 1928,

is 1,000 parts per million; and tho upper limit of sulfate and chloride is 250
parts per million each,

Conclusions

The most abundant supplemental supply of potablc ground water available.
within 10 miles of Memphis occurs in tho alluvial sands of the tcrrace north,
and northwest of Memphis. The sands are thickest in a buried depression, pro-
bably a sink, the deepest part of which is beneath the NiE of sec. 19, Nﬁ% of
sec. 20, SWg of sec. 21 and SEF of sec. 22, 1In this dopression the saturated
sands ranged from 22 feet to 57 feet in thickness and averapged 40 fcot in test
wells A, B, C, D, and E. They worc somewhat thinner in wells F and G being 11
feet in the former and 9 feot in the latter.

The underground reservoir in these sands is supplied by rainfall on the
alluvial area itsolf and by seepage from small intormittent struams that cross
it. Approximately 2,500 acres of the areca may contributc tc the rcplenishment .
of the water sands. If 5 pur cent of the rainfall reaches thce wator table, the
recharge to the water sancs would be at the average rate of about 180,000 gallons
a day. The reservoir is in a state of approximate ¢quilibrium in that the avor-
age annual intake from rainfall and stream scepage is balanced by the annual
natural discharge.

Jhen pumping is started in this area the water lovel in the vicinity of the
pumped wolls vwill decline as water is removed from storage. The water thus re-
leased, on the basis of 15 por cent specific yicld, would amount to a total of
about 31,000,000 gallons per squarc mile for cvaci foot of decline of the watur
table. As pumping progresses the depression crevated in the weter tabls will con-
tinue to declinc and expand, and more and inore water will be drawn laterally
toward the wells which normally escapes to the places of natural discharge. Thus
the natural dischargo will be decreascd as thc water is interc.pted by the vells
_but it cannot be stopped entirely.

Pumping tests made in the coursc of the test drilling indicatesd that the
pormeability of the sands is somcwhat low. Since the construction of tho test
wells did not permit free access of water from the entire thickness of the satu-
rated sands the true figures for permeability may be considerably higher than tie
computed figures.
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Maximum recovcry can be accomplished by locating tho wells whore the great-
est thickness of sand was found in the tost wells. Since most of thc water-
boaring matcrial is fine unconsolidated sand the wells should be constructed with
sruvel walls and oquippod with carefully seoleuted scrocns, and should be put down
by a competont driller who is experienced in thu drilling and development of wells
of large yicld in finc sands.

On thc basis of present information it appoars that the woells should be
spaced at lcast 3 mile apart and pumped at & rate not to exceed 50 gellons a
minute ocach (about 70,000 gallons & day). Aftcr a production wecll has been put
dovmn it should boc properly doveloped and pumping tosts should be made on it in
whica observations arc made of the draw-down and rocovery of the watcr lcvel in
the well during tho pumping and after the pump has bceon shut off. The information
thus obtained should indicatc whether closcor spacing of tho wells or heavier
pumping than that indicatcd above is permissible.

Conditione appoar reasonably favorable for developing in thc areca a supply
of the order of magnitude of 200,000 gallons a day. The chemical quality of tho
water although not quite as good as that of the wator from the present city woll
field northwest of town comparos favorably with the quality of other public
supplies in this region.

Possibilities for developing considerable wator may exist in other portions
of the basin outside the explored arca, for example the area betwecn wells 13
and 14 (Hall County) west of Memphis. The water in wells 13 and 14 is of
excellent chemical character; in fact somewhat lowoer in total dissolved mincrals
than that in any of the tost wolls (see table of analyses). The wells have 20
feet of water in them but did not penetrate all the sands. The amount that wolls
vwill yield in that area could be dctermined by furthor test drilling and pumping.



- 22 -

LOGS OF TEST WELLS DRILLED BY CITY OF MEMPHIS, TEXAS
September and October, 1943
Drilled with rotary rig. E. M. Crenshaw, driller.

See appendix for detailed records of drilling and pumping

Thickness Depth
(feet) (feet)

Test well A

Seth Thomason farm, in Donley County, 2 miles northwest of Memphis. Altitude
of land surface, 2139.1 feet. Depth 147 feet.

Sandy chocolate-brown scil 5 5
Sandy brownish-orange clay ‘ . 12 17
Calcareous, clayey, fine-grained red sand 14 31
IFine-grained buff quartz sand 1 32

rine to coarse-grained clayey buff quartz sand, small gravel

in lower part 7 39
Sandy brownish-orange clay 1 40
Coarse-grained buff sand 2 42
Brownish-red clay (hardpan) 8 50
Fine to coarse-grained buff quartz sand and small gravel

(water) 5 55
Very fine to medium-grained buff sand with thin lenses of

clay. Fragments of small clam shells at 66-68 feet 26 81
Sandy buff clay (hard drilling) 2 83
Fine to medium-grained buff sand 3 86
Orange to buff clay 1 87
5ilt and fine-grained buff sand 2 89
Chocolate clay 9 98
Very fine to medium-grained buff sandstone. Resembles

caliche caprocck of Iiigh Plains 5 103.
Chocolate to yellow-brown clay 16 119
Fine to coarse-grained reddish sand, clayey in upper

part and coarser toward tne bottom 21 140
Coarse-grained reddish-brown sand with numerous selenite ‘

crystals and small grains of gypsum 7 147

Water level 49 feet below level of ground, Two water samples obtained:
A-1 from sands between 50 and 85 feet; A-2 from sands between 85 and 126 feet.
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Logs of test wells drilled by City of *femphis, Texas-Continued

Thickness Depth

(feet) (feet)
Test well B

I. W. Thomason farm, in Hall County 1%-miles northwest of Memphis.
£ltitude of land surface, 2124,1 feet. Depth 131 feet. :
Sandy black soil 5 5
Brownish-orange clay 12 17
Sandy brownish-orange clay with caliche pebbles 11 28
Fine-grained light brown sand 6 34
Sandy brown clay 6 40
Fine to medium-grained buff sand 2 42
Medium to coarse-grained buff sand (water) 10 52
Hard sandstone 1 53
Medium to ccarse-grained water sand 15 68
Sandy buff clay 9 77
Medium to coarse-grained clean buff sand 6 83
Buff clay 10 93
Coarse-grained buff to brown and white sand 2 95
Siity buff clay (caliche) 3 98
Clayey buff sand and medium to coarse-grained red sand

{Lost some circulating water in this sand) 6 104
Sandy buff clay 6 110
Sandy chocolate clay 5 115
Reddish-brown clay (small snail shell found) 6 121
3rovnish-red sand with scattering small selenite crystals 8 129
Fine to medium-grained red sand 1 130
Hard white gypsum 1 131
Water level 44 feet. Water sample from sands at 45 to 100 feet.

Test well C

T. J. Hampton farm, in Hall County 2 miles northwest of ilemphis. Altitude
of land surface, 2142.8 feet. Depth 120 feet.
Sandy brown soil 4 4
Silty brownish-orange clay 6 10
Sandy brownish-orange clay with caliche pebbles 8 18
Iine to coarse-grained clean buff sand 22 40
Sandy buff clay . 5 45
¥ine to medium-grained clean buff sand (water) 5 50
Medium to coarse-grained clean buff water sand 29 79
Small clam shells in sand from 61 to 68 feet
Brownish-red clay 1 80
Medium to coarse-grained buff sand 4 84
Tight reddish~brown clay with small gravel 2 86
3andy buff clay and clayey sand 8 94
®ine to coarse-grained buff sand 7 101

(Continued on next page)
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Logs of test wells drilled by City of Memphis, Texas-Continued

Thickness Depth
(feet) (feet)

Test well C--Continued

Dark blue-gray clay (resembles lake mud) 1 102
Coarse-grained gray and buff sand (sand consists of quartsz,

red siltstone and limestone) 3 105
Reddish-brown clay, silt and fine-grained sand (drills easily)l2 117
Massive white gypsum 3 120

Water level, 45 feet., Water sample from sands above 68 feet.

Test well D

Burl Smith farm, in Hall County 2} miles northwest of Memphis. altitude
of land surface, 2146.1 feet. Depth 105 feet.

Sandy brown soil 3 3
Sandy buff clay 3 6
Silty buff clay with caliche (rock) pebbles 12 18
Fine to medium-grained buff send and sandy clay 13 3l
Buff sandstone (hard drilling) 2 33
Medium to coarse-grained buff sand., Streaks of sandy clay

in upper part 11 44
Sandy buff clay 2 46
Medium to coarse-grained buff sand 7 53
Silty buff clay 2 55
Coarse-grained buff sand. Clam shells at 60 to 6l feet. 7 62
Fine to medium-grained buff sand 8 70
Medium to coarse-grained buff sand 8 78
Reddish-buff clay  hard drilling) 3 81
Sandy reddish-buff clay 9 90
Fine to coarse-grained reddish-buff sand 8 98
teddish-buff clay 2 100
Dark blue-gray clay (like lake mud) 5 105

Well was not cased. Water level about 45 feet. Mo water sample obtained.

Test well E

Kendrick Estate, in Donley County 3 miles northwest of Memphis. altitude
of land surface, 2159.5 feet. Depth, 105 feet.

Gray and buff sand and sandy top soil 3 3
Silty light gray soil 3 6
Sandy yellow clay 6 12
Sandy yellow clay with caliche pebbles 8 20
Medium to coarse-grained clean buff sand, First water at

about 42 feet 34 54
Reddish-brown clay 2 56
Medium to coarse-grained buff sand, Thin bed of clam

shells at 57 feet 11 67

(Continued on next page)
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Logs of test wells drilled by City of Memphis, Texas-Continued

Thickness Depth
(foet) i feet)

Test well E--Continued

Yellow clay 1 68
Fine to medium-grained buff sand 5 73
Reddish-brown clay and sandy clay 8 81
rine-grained red sand 1 82
Red sand and gravel 1 83
Very fine-grained red sand 11 94
Sticky red clay 3 97
Sandy reddish-brown clay (easy to drill) 6 103
Sticky dark blue-gray clay 2 105

Water level 43 feet, Water sample from sand at about 54 fect.

Test well F

Gerald Knight farm, in Donley County 23 miles northwest of Memphis. Altitude
of land surface, 2174,7 feet. Depth 126 fest.

Sandy black soil ] 2 2
Chocolate clay sub-soil 2 4
Buff clay with celiche nodules 6 10
Reddish-brown clay 6 16
Silty to sandy yellow clay with caliche pebules 3 19
Fine to medium-grained clean buff sand 7 26
Sandy buff olay with ecaliohe pebbles 16 42
Reddish-buff clay ' 6 48
Fine to medium-grained clean buff sand 9 57
Medium to coarse-grained clean buff sand (water) 10 67
Reddish-buff clay 14 81
Medium to coarse-grained buff sand and sandy clay 3 84
Impervious orange-red clay 14 . 98
Clayey  reddish-brovn sand 4 102
iteddish-brown to dark blue-gray clay (drills up intu soft

balls) 3 105
Chololate clay 5 110
Orange-red clay polka-dotted with blue siltstone 16 126

Water level 59 feet. No water sample obtained,

Test well G

Seth Thomason farm, in Hall County 1% miles north cf Memphis, Altitude
ot land surface, 2127.3 feet. Dopth 139 feot,

Sandy chocolate soil 4 4
Chocolate soil polka-dotted with gray clay 4 8
ned and gray clay 6 14
Sandy reddish-brown clay 4 18
Fine tc medium-grained buff sand 7 25
Sandy buff clay and clayey sand. Caliche (rock, petbles

in upper part 9 34

(Continued on next page)
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Logs of test wells drilled by City of Memphis, Texas-Continued

Thickness Depth

\feet) (feet)
Test Well G--Continued
Fine to medium-grained buff sand 4 38
Sendy reddish-buff clay 16 54
Impervious yellow clay 6 60
Sandy red clay and fine-grained red sand 3 63
Sandy red clay 8 71
rine to medium-grained buff sand 9 80
Clayey fine to medium-grained buf'f sand 3 83
Sandy buff clay 11 94
Impervious chocolate clay ‘ 9 103
Very fine-grained red sand 15 118
Orange~red silt and fine-grained sandstone 4 122
Sandy brick-red clay 7 129
Very fine-grained brick-red sand and siltstone 9 138
Massive white gypsum 1 139
Well was not cased. Water level 48 feet. TWater sample obtained from sand
at about 62 feet,
Test well H
Grover Moss farm, in Hall County 1% miles northwest of Memphis, Altitude
of land surface, 2120.7 feet. Depth 105 feet.
Sandy chocolate-brown soil 5 5
Sandy gray clay 2 7
Sandy brown and red clay with caliche nodules 2 9
Sticky brownish-red clay 6 15
Fine to medium-grained buff saud 2 17
Medium to coarse-grained clean buff sand 3 20
Sandy brownish-red clay with lenses of buff sand 6 26
ned and brown clay i 10 36
Fine to medium-grained buff sand (water) 4 40
Medium to coarse-grained clean buff sand 6 46
Red and brown clay 3 49
Fine to medium-grained buff sand 2 51
Sandy buff clay : 7 58
Medium to coarse-grained clean buff sand. Fragments of clam
shells at 62 to 65 feet 7 65

»andy red and brown clay 2 67
Fire to medium-grained buff sand and sandy clay 6 73
Red and brown clay 2 75
Medium to coarse-grained clean buff sand 4 79
Sticky red and brown clay 5 84
3andy red and brown clay 4 88
Sticky brown and gray clay 7 95
Blue-gray clay (resembles lake mud) 3 98
thite and clay-like gypsum 3 101
B8lack muddy clay and gypsum 3 104
Reddish-brown clay 1 105

Viater level 37 feet. 4Water sample from sandy clay from 56 to 57 feet and

from sand at about 656 feet.




Records of wells and springs in the {emphis area, Texas 2
See map and tables of well logs and water analyses

WATFR LEVEL
Well TIistance own-r Depth Diam- Below Method Use Remarks
from of eter land of of
*femphis well of surface lift  water
(ft.) well b/ c/
. (in.)
. . '
. Domestic and stock wells in Hall County
1 2 miles T. J. Hampton 55 LO L46.5 7, D,S “'ater level after well had been idle about 2C
northwest hours. Serves water to 4 families,
2 do. Seth Thomasnn 52 4O L8.7 c,w D,S Owner reported bailed 27 gallons a minute
without exhausting well.
3 1In Arthur Yhaley L L0 38.8 C,F Irr,S irrigates large lawn and garden.
Memphis :
L 3% miles Irs. R. T. 9% 4O 80.5 c,w I'.S ™ater is from Permian sandst-ne.
west McElreath
5 1 mile Community Public 30 12 10.2 T,E F Drawdown, 9.3 feet after 5 hours pumping esti-
west Service C-mpanv __ mated 45 gallons a minute. See log of test well. ,
6 do. A. G. hasco 54 L5 L7.5 C,W r,s )
7 In south- J. C. Wilson 25 60 11.5 C,E P Supplies water for swimming pool. Has been
west Memphis pumped 324 hours continuously without
exhaustion.
g 1mile do. 66 6 dle8 TN T,5
southwest
9 In south City of Memphis 16 90 9.4 S,F Irr %Yater is from Fermian sand. For irrigatiosn
Memppis of park.
10 23 miles Kendrick Fstate 56 40 49.7 c,w S White crust precipitated on discharge pipe.
northwest
11 do. T. J. Hampton L8 36 39.7 - D,S Water is drawn by hand.
12 2% miles Burl Smith 67 L3 40.3 CW  D,S
northwest

a/ In Hall County water levels in wells 3 and 5 to 9 inclusive, were measured in May 1943: remainder were measured in
In Tonley County, wells 337 and 338 were measured in May 1943, and the remainder in Octoter 1943.
b/ T, turbine; S, siphon; C, cylinder; X, electric; W, windmill.

g/ P, public supply; I, domestic; 3, stock; Irr, irrigatior.

d/ Water level reported by driller or owner.

October 1943.
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Records of wells and springs in th~ Memphis area, Texas--Zontinued

Domestic and stock wells Hall Counhty
WATPR LFVFL

W~11 Distance Owner Depth Diam- Below Method Use Remarks
from of eter land of of
Mzmphis well of surface 1ift  water
(ft.) well b/ </
(in.) N
13 2% miles E. Prater - 60 40 39.0 c, D,S
west -
14 2 miles C. S. Zompton 58 L% 3L.7 c,w L,S Drawdown, 6 feet after sev ral hours pumping
west 2 gallons a minute. .
15 13 miles Milam farm Spring = -- —_— - - At contact of alluvial sands with Permian clays.
west Flow fluctuates widely with seasonal changes.
16 do. do. 37 -~ - - -— Test well 14 drilled by Layne-Texas Company.
See log.
17 1 mile 2. T. Palmer 38 40 30.6 c,w r,s
west
18 1 mile Mrs. —-— Sandersin L9 L3 35.0 C,W D,S Local residents report this well supplied many
northwest families in Memphis before present system was ;
built. a
19 1% miles Grover Yoss 42 L0 36.5 — D,S Water is drawn by hand. !
northwest
20 In north- — Delaney 39% 4% 39.5 - -— Unused well. Jjater level questinnable.
west ‘lemphis _ ] -
21 1 mile I. W. Thomason 55 36 L5.3 C,V D,S
northwest | -
22 1% miles -~ Brown 58 5 L8.5 c D,S Pumped by hand.
north
23 In Albert Gerlach T A d/33 g,F Irr “ater is from Permian sand. Unfit for
Memphis N drinking.

Domestic and stock wells Lonley County

270 9 miles Carl Villiamson L00 — - - - Test well drilled by The Texas Company.
_ north See log.

271 do. A. F. Hansom 315 -- —_— - —_ Co.

272 10 miles Mrs.J.S.Beach 165 - - — —_— Do.

northwest




Records of wells and springs in the uJemphis area, Texas--Continued

a/

WATFR LFVEL
Well Distance Owner Depth Diam- Below Method Use Remarks
from of eter land of of
i well of surface 1ift water
Memphis (ft.) well b/ c/
(in.
Domestic and stock wells in Donley County
273 1In Hedley Foxhall Cotton 200 43 — A Ind Formerly supplied cotton gin. Now sanded.
Compan
27L 1% miles Cltg o¥ HedIl=y 1008 4a/40 MY P Pump set at B85 feet. HReported yield about 20
west : gallons a minute.
Hedley
275 do. do. 100 6 d/L0 C,F P Pump set at 25 feet. Reported yield about 10
gallons a minute. See log.
281 9% miles Fred M. Finch Spring — — - -—
west
585 8 miles C. W. Sexaur L55  —= —_— — —_ Test well drilled by The Texas Company.
west See log.
293 8 miles J. D. Browder 205 —- . - - To.
northwest
234 do. Fred M. Finch Spring -- - - - In sandy bed of creek. ™Water piped to tank.
285 8% miles do. Spring -~ - -— -— Reported flow 2 gallons a minute, Water piped °
northwest to tank.
286 do, do. Spring -- — - - Reported flow 1 gallon a minute from opening
in Canyon "all.
287 9 miles do. 217 - - — - Test well drilled by The Texas Company. See
northwest log.

288 10 miles do. Springs —- —_ —_ D,S Approximately one-half of flow from 4 springs
to northwest is utilized. Measured yield from pipe line
292 6% gallons a minute. Springs have been used

for 18 years without failing.
293 9% miles do. Spring — - - -~ Reported flow 3 gallons a minute.
northwest
294 do. do. Spring —- - - - Do.
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Records of wells and springs in th- Yemphis ar-a, Texas——C>ntinued

TR LRVOL

Wiell Distance Own'r Depth Diam- Below Method Use Remarks
from of eter land of of
Memphis well of surface 1lift  weter
(ft.) well b/ e/
(in.)
Domestic and stock wells in Donl=y County
295 10 miles Fred M. Finch Spring -- _ — — Reported flow 3 gallons a minute. Yield
northwest declines in dry seasons.
297 9 miles do. Spring -—- — — — R-ported flow 1 gallon. a minute.
northwest
298 95 miles do. Spring - — - — Estimated flow 2 gallons a minute.
northwest
299 7 miles —_— 32 - d/27 — —_ Tast well drilled by "PA. 3See log.
northwest
301 63 miles — 12— d/11 —_— —_— Do.
north :
305 6 miles State Highway Spring -- —_ - P,S At roadside park. Estimated flow 2 gallons &
north Department minute.
307 5% miles W. P. Dial 165 - -— - — Test well drilled by The Texas Company.
north See log.
308 5 miles do. 100 6 84.5 C,w S Crust precipitated on discharge pipe.
north
309 do. — L7 - 30.4 — - Test well drilled by WPA. See log.
310 43 miles W, P. Dial 76 L% 63.5 C,w D,S
north
311 4 miles do. 174 L3 125.7 c,w S Water is reported hard.
north
312 3 miles —_— 60 - . _— _— Test well drilled by WPA. See log.
northwast )
313 do, T. J. Hampton 300 - - - —_— Test well drilled by The Texas Company.
See log.
314 12 miles A. T. Simmons 56 6 d/40 C,W L,5 Two we%ls supplied water for rotary rig and
northwest

boilers for drilling oil test.
55 gallons a minute. See log.

Reported yield




Records of wells and springs in the Memphis area, Texas--Continued

8/

WAT"R LFV-L
Well Distance Own-=r Depth Diam- Below M=thod Use Remarks
from of  eter land of of
Memphis well of surface 1lift water
(ft.) well p/ 5_3/
(in.)
Domestic and stock wells in Donley County
315 112 miles N. Kuteman L,LO07T — - _ - 0il test, drilled by Robinson and Jones.
northwest :
316 11 miles John Alexander 190 6 4/175 C,W D,S
northwest
317 103 miles Roy Jewell 186 5 d/182 c,w D,S Originally sunk t»> 196 feet without penetrating
northwest all water sand.
318 10 miles do. 55 5 d/ 10 —_— —_— Located near draw,
northwest
319 do. W.N.Mendenhall 195 5 d/140 c,W D,S Pump set at about 165 feet. i
(&N}
: -
320 93 miles . F. Kinslow L0 5 - C,¥ D,S |
northwest .
321 9 miles Mrs.¥.D.B=rger 130 34 -_— Sy L, Reported deepened from 75 to 130 feet to
northwest _ obtain more water.
322 do. Mrs.T.E.Bailey 106 5 9%3.5 C,” D,S ™ater level while pumping about 1 gallon a
minute. :
323 2 miles Bakser Jon=s 105 L — Cc,w D,S
_northwest )
324 7 miles A.L.Stanford 56 6 ds 32 C,W S Waters about 50 head of cattle.
northwest
325 7 miles Fort Worth and 12 — 6.8 c,0 RR Sump on creek bank at Giles. Reported has
north D-nver Railway never failed.
326 do. Giles Public 131 5 32.8 S, P,S
School
327 do. Buck Creek . Spring  — - - --  Estimated flow 5 gallons a minute. Contact
of alluvial sand and Pemian Red Begs,
328 6 :iies Arthur Ranson s - - c,w D,S Brown przcipitate on discharge pipe.
nort,




Records of wells and springs in the Memphis area, Texas—Continued

Domestic

[14 \ >

8/

ells in Lonlevy Countv

northw-st

WATFR LEVFL
Well Distance {rner "Depth Diam-— Below Method Use Remarks
from of eter land of of
Memphis well of surface lift water
(ft.) well b/ c/
(in.)
329 6% miles — Parker Spring  —- -~ _ — Estimated flow 5 gallons a minute noar head of
northwest Parker Creek.
330 7 miles Community Pub- 12 to ~-- — S,% P Memphis water supply. Nine wells in this
northwest 1lic Service Co. 25 (east) battery.
331 6 miles do. 15 to 4O to — S,F F ‘femohis water supply. Sixteen wells in this
_ northwest 25 60 (middle) battery.
332 do. do. 15 to 40 to —_— S,F P Merphis water supply. Sixteen wells in this
25 60 (west) battery.
'333 5% miles 0. B. Smith 135 5 g/ 58 C,# [,5 Pump set at 120 fest.
northwest
334, 63 miles Troy Broome — 6 — C,u S Brown crust precipitated on pipe.
northwest
335 6 miles do. Creek — — - S Sample taken from Indian Creek. Estimated
northwest — flew 15-25 gallons a minute.
336 5% miles do. 35 6 a/ 5 C,q S Brcwn crust precipitatead on pipe.
northwest
337 A4a - miles Charlie Hill 38 5 L40.1 c,w D,S
northwest
338 4 miles Burl Smith L5 6 LO .7 c,w S Aater level while pumping about 1 gallon a
northwest minute.
339 3 miles Gerald Knight 5L 36 I87TC,W 0,5
northwest
340 do, Kendrick Estate 57 6 33.6 C,# D,S Water is from alluvial sands.
" 341 do. W.T.Reed Fstat~ 71 7 40.2 Cc,W S ¢ Ta%er is from Pomian sandstone n=ar outcrop.
3,2 2t miles - 65 36 52,4 c S Pumped by hand.
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Rzcords of wells and springs in the 'femphis area, Texas--Continued

WAT'R _LWVIL
Well Distance Owner Depth Diam- Below Method Use Remarks
from of eter land of of
Memphis well of surface 1lift water
(ft.) well b/ </
(in.) —_—
Domestic and stock wells in Collingsworth County
485 14 miles Viola M. Reed Spring — Flows None S Estimated yield, 10 gallons a minute from two
northeast . openings in sand.
486 13 miles N. T. King 135 4% 60 C,% D,5 Reported never falls.
northeast — —_—
487 1k miles . 71ra Morgan 192 - 69.8 C,w D,S,I Irrigstes garden.
northeast
490 13 miles J. F. White —_ L — C,W D,S Obstructed.
northeast 1
L91 12 miles P. E. Starr Spring -- Flows None S Estimated yield, 15 gallons a minute from %
. northeast seeps_in "Red Beds' along banks of draw. |
492 11 miles do. 26 36 — c,W D,5  TDug well. Concrete curb; galvanized casing.
northeast Rrported supplies water for 150 head of cattle.
501 10 miles W, D. Dial Spring —- Flows None S Estimated yield, 5 gallons a minute from seeps
northeast in sand along bed of creek.
502 12 miles K. V. Sweatt 77 L3 54.3 c,w D,S
northeast :
504 9% miles Ruth Elllson Spring —— Flows None 3 SIight flow from seeps along north bank of
northeast creek.
505 10 miles do. 112 LY 86.1 T, D,S
northeast
506 do. No=l Gudd 66 L3 L1.2 C,N D,S Reported never fails.
507 do. J. W, Stokes 106 L3 20.5 C,M D,S
508 9 miles J. M. Lane 173 6 119.5 C,W D,S Reported never fails.
northeast
509 7 miles  J, D. Browder 1,0 5 118.6  C,W N

noqtheast

> — s



Records of wrlls and springs in the “emphis area, Texas--Continued 2/

NATWFE_LEVFL

Nell Distance Owner Depth Diam- Below Method Use Remarks
from of ater land of of
Vemphis well of surface 1lift water
(ft.) well b/ e/
(in.)
Domestic and stock wells in Collingsworth County
510 53 miles Flla A. Gibson Spring - Flows None N Slight flow from seeps along both banks of
northeast south fork of creek.
511 5 miles Brookhollow Tank  -- — None P Lak= about 60 acres in ar=a and LO feet in
north Country Club depth. Formed by earth dam 300 fe -t long and
. 50 feet high. Stocked with fish.
512 4 miles W. L. Nell g3 Lz 58.5 T, N S Heported never fails.
north , “
513 3 miles T. J. Lunbar 32 L2 27.9 . C,MW N Dug well. Brick curb.
north
514 33 miles Flla A. Gibson 3,830 20 —_ None N 0il test. See log.
northeast
515 6% miles — Thorn 75 L3 51.9 C,w S ‘Hater reported slightly mineralized.
northeast
516 7 miles J. C. Doneghy 106 6 55.4 C,% S Reported weak supply.
. east o
. Lomestic and stock wells in Childress Counﬁy
1l 9 miles —_— 225+ L% 134.94 C,W S
east - ”
L 10 miles W. B. McODueen 97 54 77.50 C,W S Yield repcrted small.
east
5 10 miles C. L. Caviness 325+ 5% 14,6.51 C,W S Do.
southeast
6 9 miles A. Hutchinson 132 5 129.54, C,W S Do.
southeast
7 do. F. K. Smith 150 5 122.90 C,W S

- T
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Records of wells and springs in the Memphis area, Texas--Jontinued &
Well Distance Owner Depth Diam- Below Method Use Remarks
from of eter land of of
Memphis well of surface 1ift water
(ft.) well p/ _c/
(in.)
Memphis test wells
A 2 miles Zity of Memphis 157 L, L9 B,C,G — Tlater sampl s from sands at 5C to 35 and 85
northw:st 6% to 126 feet. .
B 1% miles do. 131 L, LI C,G — Tlater sample from sands at 45 to 10C fecet.
northwest hi
C 2 miles do. 129 L L5 C,G — Water sample from sands above o8 fest,
northwest 6%
D %%r%%%igt do. 105 L L5 None - No water sample collected.
E 3 miles do. 105 L L3 B _ Water sample from sands at about 54 feet,
northwest
F 22 miles do. 126 . 59 None —_ No water sample collected.
northwest
G 13 miles do. 139 JA L8 B - Water sample obtalned from sand at aout 62
northwest feet .
H do. do. 105 L, 37 c,G - Water sample from sandy clay from 56 to 57
61 feet, and from sand at about 65 feet.

a/ In Hall County water levels in wells 3 and 5 to 9 inclusive, were measurcd in May 1943; remainder were measured in-
In Donley County, wells 337 and 338 were measured in May 1943, and the remainder in October 1943.
9/ T, turbine; S, siphon; C, cylinder; E, electric; W, windmill.
g/ P, public supply; P, domestic; 3, stock; Irr, Irrigation.

d/ Water level reported by driller or ownsr.

October 1S43.



. Partial analyses of water from wells in the Memphis area, Texas
Well numbers correpond to those used on map and in table of well records.- (Results are in parts per million)

S03ium Totali
Well Owner Depth Date Tntal Silica Iron Cal- Magne- and Bicar- Sul- Chlo- Fluor- Ni- hard-
of of dis-  (Si0y) (Fe) cium sium Potas- bonate fate ride ide trate ness
well  collection  gplyed ca) (Mg)  sium  (HCO3) (s0,) (C1)  (F) (NO3)  as
(ft.) solids (Na+K) CaC0s
(calc.) (calc.)
, Domestic and stock wells in Hall County
1 T. J. Hampton 65 May <21, 1943 329 - - 54 28 30 263 L2 3l - 11 250
2 Seth Thomason 52 do. - - - - - - 271 70 28 - - -~
3 Arthur Whaley Ll do. L5 - - 60 43 50 239 130 7L - 0.0 327
L Mrs.R.T.McFlreath 22 Oct. 1%, 1943 389 L. - LI, 24 72 320 69 19 - 3.2 203
5 Community Public .
Service Co. 30 May 20, 1943 933 11 0.10 3146 43 L, 200 329 51 0.4 13 51,2
6 A. G. Rasco 6L May 25, 1943 - - - - - - 284, L5 11 - - -
7 J. C. Wilson 25 May 22, 1943 - ~ - - - - 246 1,500~ 84 - - -
2,000 N
8 do. 66 May 21, 1943 - - - - - - 277 270 - 21 - - -
9 City of Memphis 61 May 22, 1943 - - - - - - 267 3,000+ 87 - - -
10 Kendrick Estate 56 Oct. 14, 1943 1,010 - - 132 64 136 331 259 234 - 22 592
11 T. J. Hampton 48 O-t. 13, 1943 755 - - 66 25 132 408 142 114 - 25 268
12 Burl Smith 67 0=t. 15, 1943 317 27 0.05 55 25 16 265 15 3.0 0.6 45 240
13 — Prater 60 do. 260 - - L6 15 29 210 23 14 - 30 176
14 C. S. Compton 53 Oct. 14, 1943 343 - - T4 24 12 210 95 18 - 17 283
17 C. T. Palmer 38 do. 939 - - 110 30 33 262 319 185 @ - 23 L4
18 Mrs. -- Sanderson L8 do. 580 - - 63 55 61 256 125 85 - 60 333
21 I. W. Thomason 55 Oct. 7, 1943 350 - - L8 39 29 304 62 21 - 1.0 2920
23 Albsrt Gerlach 48 Oct., 15, 1943 - ~ - - - - 254 1,429 38 - - -
Domestic and stock wells in Dnnley County
274 City of Hedley 100 May 19, 1943 383 13 0.15 72 9.5 53 320 31 13 1.6 20 218
EgZ-Fred M. Finch Spring ay 24, 1943 238 - - 62 5.9 23 23 21 11 - 1.0 179
293 do. Spring do. - - - - - - 218 8 8.0 - - -
#299 WPA Test 32 Apr. 9, 1941 204 - - 56 8.3 12 207 14 12 - - 175

#* Analyses from Donley County WPA report.



Partial analyses of water from wells and springs in the Memphis area, Texas—Continued
(Results are in parts p r million)

. - Sodium Total
Well Owner Depth Date T?tal S:}lca Iron Cal- Yagne- and Bicar- Sul- Chlo- Fluor- Ni- Hhard-
w:{l coligction gzi;cd (3102) (Fe) cium sium Potas- bonate fate ride ide trate ness
(*t.) solids (Ca) (Mg) ?%:TK) (H703) (S0,) (C1) (F)  (NO3) ngo
(cale.) (calg.'
Domestic and stock wells in Donley County

305 gta:e Highway Spring May 20, 1643 421 - - 9L, 20 L7 Lu8 11 28 - 0.0 316

ept..

302 W, P. Dial 100 Apr. 17, 1941 2,703 - - 576 91 112 w6 1,327 2, 0.9 - 1,816
%309 WPA Test ! 47 Apr. 15, 1941 1,091 - - 183 93 14 122 669 66 .5 - 360
#310 W. P. Dial 76 Apr. 17, 1941 504 - - L6 54 69 336 T4 96 .5 L= 338

314 A. T. Simmons 56 May 19, 1943 663 - - 95 21 114 329 122 92 - 57 324

317 Roy Jewell 186 May 24, 1943 - - - - - - 252 75 9.0 - - -

319 V.H.Mendenhall 195 do. 332 - - T4 7.1 L2 270 L5 17 - 14 214

320 C. ¥, Kinslow 140 do. - - - - - - 268 2 13 - - -

321 Mrs.®.D.Berger 130 May 20, 1943 - - - - - - 279 50 L2 - - -

322 Mrs.T.E.Bailey. 106 dn. - - - - - - 250 26 20 - - -

323 Baker Jones 105 May 24, 1943 - - - - - - 312 30 14 - - -

324 A.L.Stanford 56 May 19, 1943 247 - - 75 6.9 12 263 9.7 9.0 - L.5 216

325 Fort Worth and : :

Denver Railway 12 do. L41 12 0.45 93 22 27 292 bl L2 1.0 7.2 314

326 Giles Public

School 131 May 20, 1943 249 - - 383 33 11 220 21 37 - 0.5 230

327 Buck Creek Spring " do. - - - - - - 253 260 121 - - -

328 Arthur Ransom 148 May -——, 1943 - - - - - - 208 L0 A - - -

329 — Park=sr Spring liay 19, 1943 311 - - 73 9.2 34 235 50 15 - 9.0 220

330-Community Public 12 to May 20, 1943 309 26 0.12 73 10 19 26 20 17 0.6 5.0 223

332 Service Co. 25

333 0. B. Smith 135 May 21, 1943 - - - - - - 172 135 13 - - -

335 Troy Broome Creek do. - - - - ~ - 182 3,000+ 57 - - -

336 do. 35 d>. - - - - - - 48 3,000 43 - - -

337 Charlie Hill 38 do. - - - - - - 307 1,100 150 - - -

338 Burl Smith L5 do. - - - - = - 350 80 36 - - -

¥ Analyses from Donley County WPA report.
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Partial analyses of water from wells in the Memphis areca, Texas--Continued
(Results are in parts per million)

Well Ownar

Dom=stic and stock wells in Dopley County

Depth Date

Sodium
Total Silica Iron Cal~ Magne- and

Bicar- Sul-

Chlo- Fluor- Ni-

Total
hard-

—-89—

of of dis- (SiOz) (Fe) cium sium Potas- bonate fate ride ide trate ness
well collection solved (ca) (Mg) sium (HCO3) (qOh) (c1) (F) (NO3) as
(ft.) solids (Na+K) ' Ca’o
(calc.) (cale.)
339 Burl Knight —~  Oct. 11, 1943 278 - - 63 19 14 242 17 20 - 26 235
340 Vivian Kendrick 57 Sept.30, 1943 300 - - 55 25 27 285 2 29 - 2.0 240
1 W.R.Reed Estate 71 Oct. 15, 1943 666 — - 80 58 53 308 213 64 - 36 479
*Domestic and stock wells in Collingsworth County
1,85 Viola M. Reed Spring Oct. 20, 1938 - - - - - - - 3L L5 - - -
486 N. T. King 135 Sept. 6, 1938 396 - - 67 32 36 354 32 18 0.4 37 300
487 Ira Morgan 102 do. 308 - - - - - 305 15 15 - - -
K90 J. F. White - do. 359 - - - - -~ 231 60 28 - - -
491 P. E. Starr Spring Oct. 20, 1938 2,453 - - - - - 299 1,431 70 - - -
L92 do. 25 Sept. 6, 1338 L17 - -~ - - - 348 68 23 - - -
501 #. D. Dial Spring Oct. 20, 1938 2,979 -~. —-. 605 160 6L 171 2,022 44 0.%8 - 2,168
502 R. V. Sweatt 77 Sept. 6, 1938 369 - - - - - 293 L3 28 - - -
504 Ruth Tllison Spring do. 3,451 - - 586 250 108 24, 2,271 116 - - 2,494
505 do. A 112 Sept.27, 1938 1,902 - - - - - 220 1,190 16 - - -
506 Noel Gudd 66 Sept. 6, 1938 380 - - 66 - 30 35 311 Ly 34 - - 288
507 J. W. Stokes 106 do. L54 - - 68 Lo L2 238 85 102 - - 335
508 J. M. Lane 173 do. 239 - - L0 2 21 232 2L, 17 - - 194
510 Ella A.Gibson Spring Sept. 7, 1938 8,341 - - 1,067 930 87 123 5,909 268 0.4 - 6,49,
511 Brookhollow
Country Club Tank do. R23 - - 196 35 - 61 552 9 - - 637
512 ¥. L. Neel 93 do. 2,437 - - - - - 30 1,673 27 - - -
516 J. C. Donegby 106 do. 3,218 - - 598 165 151 61 2,056 218 0.2 - 2,172
% Analyses from Collingsworth C-unty "PA report.
#*Domestic and stock wells in Childress.County s+
1 - 225+ppr. 9, 1941 3,564 - - 686 184 139 146 2,294, 189 - - 2,474
5 C.L.Caviness 325+Jan. 3, 1941 4,190 - - 638 153 503 159 2,138 680 - - 2,224
6 A. Hutchinson 132 do. 3,235 - - 632 149 139 98 2,138 1390 - - 2,192
7 F. K. Smith 150 do. 3,750 - - 626 165 312 w6 2,255 320 - - 2,242

¥# Analyses from Childress County WPA report.
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Partial analys s of water from wells in the lMemphis area, Texas--Continued
(Results are in parts per million)
Sodium Total
Well Owner Depth Date Total Silica Iron Cal~ Magne- and Bicar- Sul- Chlo- Fluor- Ni- hard-
of of dis-  (5i05) (Fe) cium sium Potas- bonate fate ride ide trate ness
well collection solved Ca) (Mg) sium  (HZ03) (304) (21) (F) (NO3) as
(ft.) solids (Na+K) $aC0
(calc.) (cale.)
Memphis test wells
Al City of 'emphis 35 Sept.23, 1943 417 L4 0O.04 60 34 21 245 103 18 0.5 1.2 290
A2 do. 126  Sept.22, 1943 555 31 0.05 7% 39 23 198 120 29 0.8 0.2 355
B do. 105 Sept.28, 1943 372 L, 0.0L L3 35 2 257 58 19 0.5 1.5 254
C do. %8  Oct. 1, 1943 628 31 0.10 100 37 L1 250 154 7% 0.4 21 402
E do. 5, Oct. 2, 1943 470 13 0.05 7% 22 39 220 L4 26 0.9 0.2 285
G do. 2 Qct. 4, 1943 707 LO 0,04 92 A0 31 254 227 23 0.8 1.8 476
H1 do. 57 Oct. 7, 1943 - - - - - - 250 591 21 - - -
H2 do. 65 Oct. 13, 1943 438 L9 0.14 65 32 32 282 95 22 0.9 0.8 294
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FIGURE-3
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