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MEMORANDUM O GROUND-VATER RESOURCES IN THE VICINITY OF CRCGNELL, TEXAS

By ¥William 0. George and Carl H, Johnson

INTRODUCTICON

Leeation, area, and pepulaticn

Crowell is nsar the center of Foard Ceunty in the north-central part
of Texas, and is the county seat as well as the largest eity in the county,
The city was incorporated in 1907 and according to the U, S. Census Bureau
the population was 1,817 in 1940, The area covered by this investigation
includes all of Foard County but most of the work vias confined to an aresa
of several square miles along the Pease River and north of the town of
Hargaret,

Purpecse of bphe investigation

The purpose of the investigation on which this report is based was to
determine the possibility of developing a ground-water supply that would be
edequate for the reeds of (rowell eithsr as a permanent and continuous
supply or as an auxiliary supply during periods of drouth when the surface
upply is inedequate.

o

Previous investigations

In the summer of 1936, the Board of Water Engineers in cooperation with
the Geological Survey sponsored a project of the Woerk Projects Administratien
to make an inventory of the ground.water resourcss of Foard County. These
data were published Lf in May 1936, With the aid of this inventory, the
writers were able te proceed directly with the investigations of the area
nearest Crowell, most likely to yleld adequate suppliss of rslatively gond
water, The area between the Pease kiver and the town ef iargaret was
selected for intensive investigations,

History of the water supply of Crowell

According tec information obtained from some of the older residents of
Crowell, the eity obtained its water supply from 1907 to 1921 from a water
well about a mile northeast of town, owned by iir. E. G, Campsey. Mr,
Campsey, heuled the water in twc 300-gallon tanks te consumers in various

L/ Records of wells, chemical analyses, etc,, in Foard County: Texas Board
of Water Engineers, 1938,
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parts of town and sold from 100 teo 150 barrels a day at 25 cents a barrel.,

In 1921 the city constructed a complete public water supply system
including a standpipe, distributing lines and pumps. The water was
obtained from two collecting galleries, one 100 feet long and the other
200 feet long, cut in sandstone across the head of a draw about two miles
west of town. The initisl yield of this plant was about 50,000 gallons a
day«. The plant is still in use but the yield is now about 10,000 gallons

a daye.

In 1926 a dam was built about three miles northwest of Crowell on
Raggedy Creek. The reservoir was then £6 feet deep near the dam and had
an estimated capacity of 100,000,000 gallons. The dam was raised six feet
in 1936 and because of silting the reservoir is now 12 feet deep when full.
During a severe drouth in the summer of 1936 various other pits and tunnels
in the vieinity of the original pumping plant were constructed but the
combined yield of all of the city's sources could not supply the needs
of the city and 772,000 gallons of water were brouzht from Knox City in
railway tank cars at a cost of $5,000. Heavy rains ended the drouth in
September. :

The average daily needs of the city are now about 150,000 gallons a day.

Organizaticn

The present investization was a project of the Fort Worth District of
the Works Projects Administration sponsored by the State Board of Water
Enginsers in cooperaticn with the Federal Geological Survey and the City of
Crowell, Carl E. Jchnson was the field supervisor for the Work Frojects
Administration under the technical supervision of the author. The project
was started August 27, 1940 and was completed April 11, 1941. In =sll 84
test wells were drilled, two cof which were used for pumping tests and 12 for
observation wells during the pumping tests. William L. Broadhurst and
Clarence R. Follett of the Board of Water Engzinesrs assisted in conducting
the pumning tests. Mr. Follett also collected data from another similar
area along the Pease River and from the City of Vernon for comparison with
the data obtained from this investigation. The chemical analyses of water
samples were made by the Work Projects Administration under the direction
of E. P« Schoch, Director of the Texas Bureau of Industrial Chemistry, and
E. W. Lohr, of the Quality of Water Division of the U. S. Geological Survey.
Laboratory permsability tests and mechanical analysses of the material
excavated from the wells were also made by the Work Frcjects Administration
under the direction of A. A. Meador of the Texas Board of Water Engineers.
All ground-water projects in Texas are made under the general direction cf
O« E. Meinzer, Geologist in Charge, of the Division of Ground Water.

Acknowledzment

Th= Writers are indebted t¢ the officials of the City of Crocwell and
the Work Frojects Administraticn for their helpful coopersation.

Walter N, White, Senicr Hydraulic Engineer in charge of ground-water



investipations in Texas, visited the project and has made helpful suggestions

regarding plans for the work and the preparation of the report,
FRECIPITATION
The precipitatisen in inches at Crowell, Texas from 1916 to 1940 as

recorded by the U, 5. Weather Bureau is given in the following table:

Monthly, annual and average precipitation in inches Crowell, Foard County,

Texas

nnusl

Year: Jan. IMeb, Mar, Apr. Way Juns  July Aug, B8spbt. Cct, Nov, Dec,A

1916 - - e - o e - 1.00 2,756 Z.32.1.44 0,00
1917 D86 0,26 0,10 0,72 2,79 0.10 3,68 1,10 1547 0,20 0,00 000
1918 0,60 0,68 1,27 1,11 0Q,10 2,85 0,47 0,20 2,91 4.93 1,66 2,83
1919 T, Fe8d 4410 5.38 8,87 0,00 485 0,80 1;45 11,90 T, 0,00
1920 1,60 0,75 2.00 1,50 2,256 1.76 0.50 8,00 3,40 4,15 1,54 0,50
is21 2,00 0,00 1.50 0.40 90,65 7,02 1,90 0,00 2.75 ©,00 0,00 0,20
1822 0,62 0.,55 0,8 5,75 3,62 1,00 1,56 0,00 1,50 0,60 0,60 0,00
19285 1,85 Q.85 1,08 5,97 1,82 B.%9 0,00 5,32 leBb 901 Byhl leld
lgge 0,00 0,50 8,09 2,28 0,84 4,85 .86 0,20 1,80 1.97 0,10 0.00
1085 14,00 0,80 0,00 3,99 5,98 1.20° 2,88 B.50 4,01 1,90 1,58 0,80
1986 1420 0,00 B,10 4,85 4,30 3.85 5,80 %,2 5,40 2,94 0,50 3.45
1927 0,80 0,00 2,35 1,06 1,10 3.40 1.90 4,80 5,25 0.00 0,00 0,80
1928 '0.22 2,68 0,92 0,22 3,22 5,80 1,80 1,20 0,00 2.05.0,98 0.00
1829 0,85 0,22 -2,35 .0,35 8,85 2,10 5,15 0,20 <4,%2 -1,50 1,60 0,00
1830 "0,78 0,00 -1,70 .2,90 1,80 0.00 0,00 0,75 1,20 8,08 1,10 3,80
1931 0,90 *3,10 +2.25 ,2,10 ,1.50 070 0,50 '0,00 +0,00 .5,65.3,56 4,40
1632 2,33 '1,66 0,00 .2,05 1,08 4.85 3,74 4,25 0,556 1,53 0,20 4,25
1958 Q.00 ~ 1,50 0,00 .0,00 5,70 0,00 2,25 "5.22 2,60 0,00.2,70 0,90
199¢ 0,895 0,80 -3590 . 2,20, 5,60 1,556 0,856 *8,00 2,90 «0,40, 2,78 0,00
1986 " Qg00 1,16 0595 . 0,80, 84B1 2.20 000 " 0,80 4,80 2,82 2,56, 0,50
1986 " 020 = 0,40+ Q400 . 2,16, 1,98 0,00 0,00 0,2 15,10 1,10 0,00 0,43
1937 0425 0,00+ 2,60. 1,70, 2,35 5,83 0,00 4,82 2.55 4.80 0,49 0,45
1938 0.86° 3.54- 2.05. 0,77, 9,66 5.63 0,00 2,22 0,00 0.80 1,20 0,10
1939 2,61' 0,00 - 2,83, 0,98, 3,29 2,86 1,70 2,42 ' 0,00 0.96 0.82 0,80
1940 0,60°' 2,25 0,00, 3,20 4.23 1,00 1,83 4,82 2,90. 3,00 2,87 0,00
AvVerage

QuBd 0,98 1,88 2,80 G,6l 2,78 1,86 2,26 2,82 2.86 1,19 1.01

10,47
19,38
38,99
27,94
16.32
16,54
38,26
16,88
24,30
36,96
2125
18,94
27,49
22,21
22,46
26,47
10,87
2183
28,30
L i
25,54
26,83
19,27

28,32

The averapges for each month show that the groater part of the precipita-

tion falls during the spring and summer months and that fovember, December,
January, and February are relatively dry months, Exceptions to this general
trend emphasize the need for & more dependable supply, 1In 1836 only 0,20
inches of rain fell during the months of June, July, and August, It was at
this time that the City was forced to haul water from Xnox City. During the
following month of September, the rainfall was 13,10 inches. The renge of
the annual precipitation during the 23 yeuars of observation is from 10,47 to
38,99 inches,

* At Quanah,



GROLOGIC PORMATIONS AND THEIR WATER-BEAHING PROPERTIES

The formations expcsed in Foard County bslong to the Permian and
Quaternary systems, The Permian roclks are oxposed over a wide arsa in
north Texas and in general yield wery littleo water, most of which is of
poor quality, These rocks are OOMKOuly called "red beds", Overlying the
Permian in some places are mors recent suporficiasl deposits of sand, gravel,
afil clay which have been depcsited by rivers and to a small extent by the
wind, These depesits of slluvium are widespread in the esastern half of the
county but ars too thin in most places to yield much water. There are
places aleong the main streams, howeve where these deposits are thick
encugh to yield ShpflLQS large enough for irrigation and for cities. The
City of Vernon, on the Pease River in Wilbarger County outains its water
su%ply ﬂfﬂ]dSlvn1j from this kind of & deposit., Several irrigation wells

the northeast corner of Foard Ccunty obtain water from similar deposits,
The alluvial arca north of Margaret is also of similar origin.

In all, 81 test wells were drilled in the arsa north of Margaret
see fig; l). These tests revealed that there is a great difference in
he thickness of saturated sand in different parts of the arsa and that
hs asrees of greater thickness are roughly lincar as if the sediments had
een deposited in old stream channsls on the surface of Permian rocks,

1

3 Y g Y <

The material excavated from the test wells in the alluvial area is
predominantly sand and gravel, Balls of clay were found mixed with gravel
in some wells, Some clay and sandy slay was encountered in nearly all of
the wells but there are no persistent beds of any kind, The sand is
predominantly quartz cnd most of the grains are well rounded., Pebbles
up bto two inchss in diameter were found, The clays and sandy clays are
red and a red color persisted in the water for some time aifter the start
of each pumping test, WNo cementation of the material was noticed while
drilling but there was a hendency for the excavated meterial to "ecske"
when left on the ground to dry, Loss of the test wells are included in this
repert,

The following of m?ChﬁWlCA analyses of matorial
excavated from the tion of test well 33, The snalyses wiere
made under the direction of i A. A, V*aﬂo » Engineer, Texas Board of
Tater Enginsers,

MECEANICATL AWALYSES OF 3AVPLES FROM SATURATED PCRTION OF AQUIFER IN WELL 33

Depth from §ize in millimeters - percent Dy Weight

vhich sample Targer = e Less
was talken than 9,42~ 6,68~ 3,33- 1,66~ (0,83~ 0,42~ 0,21~ Q,15~ 0,07 than
ﬁfe&t) 9.42_‘ 6,68 3,33 1.65 OLB%: 0,42 0,21 G.15 007 0,05 008
21 s 24 Lk 0.6 2,8 4.2 9,85 40,7 B2.5 4,6 2,6 1.0 0.7

Eé_EQ‘EB %L?_ 0.0 548 6.8 Qe d 40._ 30,2 2t Pl Ded. 031

28 to 53 4,4 2aD 2.0 w8y 11.7 2858 26.5 Ba.5 3.4 1.8 0.4

33 to 42 16,3 QgD 2ed. ALY B0 2T 6 265 2D S8 0.1 07
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DRILLING METHODS

All of the test wells were drilled by hand. The holes were drilled
as deep as pessible with an Iwan-type auger and as soon as eaving started,
4-inch casing was inserted, The 4~inch casing was rotated in the hole
and the cuttings wsre removed from the inside of the ecasing by means of a
sand bucket. 4 collar with saw-tocth notshes was placed at the lower
end of the casing so that the pipe served as a drilling tool as well as
casing., The casing was cut in lengths of seven fest to facilitate
handling, ihere beds of clay were encountersd s drop auger was used to
remove the material inside of the casing, A portable tripod was made of
S pleces of 4 x 4~inch timbers 20 feet long, A pulley and manila line
were used for handling the casing and drilling tools. As each hole was
completed the casing was removed and the hole was refilled, It was
necessary to use wooden clamps and hydraulic Jacks to loosen the casing,

The twe wells that were used for pumping tests, wells 33 and 50,
required more elgborate equipment (see disgram in figs 2)« Well 50 wae
drilled in the manncr described above and after it was seloctsd as a
site for a pumping test, it was re-drilled in a similar manner, using
8-inch casing which had been perforated with slots $~inch wide and 4
inches long., These slots wers closely spaced so that only a skeleton ef
The eriginal pipe remeined. The pipe was then tightly wrapped with Yo, 9
wire, The slotted and wire-wrappsd portion extended from the water table
to the clay at the bottom of the hols,

Because of the small yield developed during the pumping test at well
50 a different method was trisd for well 33, A much larger hole was
drilled by means of an orange-peecl bucket and 42-inch steel pipe, sections
of which were bolted together, Then the 42-inch hole was completed,
perforated 12-inch casing was placed in the middle hole, The perforations
were 3 x 4-inch slots extending the full length of the saturated sand
without wire wrapping. The space betwsen the 12-inch casing and the 42-inch
pipe was then filled with coarse gravel and the 42-inch casing was removed,

'In both wells, large pits 10 fest deep were dug so that the centrifugal
pump could be set nearer the water table, The walls of the pits were
supported with timbers to prevent caving,

The arrangement of the observation wells is shown in figure 3, All
of the observation wells used in the pumping test were drilled to the
Permian clay with 4-inech casing excepting wells 77, 78, 83, and 85. Wells
77, 78, and 83 were drilled to 27, 24, and 34 feet respectively., In well 83
the casing was left in the hole., In all other cbservavion wells ready-
made sand points like those used in farm wells in sandy areas were placed
inside the 4-inch casing and connected with small pipe which extended above
the surface., The screcned portion of each sand point was about three fest
long, After the sand point was blaced at the bottom of the hole, the space
between the 4-inch casing and +the sand point was filled with gravel and the
casing removed. Eaeh observation well was tested with a pitcher pump and Wy
pouring water into the well, All of the observation wells responded toc the
test except well 83, which was therefore abandoned as an observation well,




QUALITY OF TLATER

The guality of wator available te the City of Crowell from various
sources is indicated in the table of chemiocal analyses,  The folloving':
data selected from this table shows the rulative mineralization of the
water from each source.

Total solids in parts per

Source million

e B U —

City Eeservoir, impounded

surface water 600
City wells, San Angclo sandstone 838 E/
Tiell 64, San Angslo sandstons 5,984
Test wells, north of Margaret 286 to 2,028

/

a/ Trom inventory of 1936,

The sampls from the City Reservoir was taken when the reservoir was full and
probable represents maximum dilution.

The city wells in the bSun Anpgelo sundstons may also include surface
SCEPAEO., '

It is difficult tc explain ths wide rangs of mineralization of the
water obtained from test wells north of iasrgarct. The values for each well
in total parts per million of dissolved solids are shown in figure 4. A
comparison botween figure 1 and 4 shows that concentration of minerals in the
water is in gencral inversely proportional te the thickness of the saturated
portion of the sand.

One might eonclude that the groeater thicknoss of saturated sand and
gravel permits more rapid movement of water and hencs more dilution by
recently aequired recharge, On this basis continued pumping might bo
expected to bring in some of the more highly mineralized water. In sach
of the two pumping tests samplos wore cbtained at the beginning and at ths
end of the pumping period, Iio significant chanjes were indicated in the
analyses, Continued pumping, however, might cause a gradusl increase in
the mineral content of the water after a longer period of tims,

Ong of the unusual charscteristies of the water in the alluvial area is
the high percentage of nitrates found in the tost wells, Concentration of
nitrates often indicate pollution from organic sources or from commerecial
fertilizers used on the land, It was reported that no commercial fertilizers
have been used in this area and the distribution of nitratss in this area
bears no relation to human habitation, barn lots or other possible local
sourcss of organic pollution, The conceontration of nitrates appears to
vary direetly with the concentration of other minuralsg in each sample, These
facts suggest that the nitrates were a part of the oripginal sediments when
they were deposited.



GROUND UATER IN THE ALLUVIAL ARiA NORTH OF MARGARET
Pumping tests

Pest wolls 33 and 50 were rodrilled and used as pumped wells., The
arrengement of obscrvation wells with refercnce to the pumped wells is shovm
in figure 3, %icll 50 was chosen as the pumped well in the first test, A
%3-inch centrifugal pump, povered by & gasoline motor, was placed in the pit.
The discharge pipe extendcd above the surface and fire hose was attached to
it to carry the water to a point about 200 fuet east of the pumped wwoll
where thu dischergy wus measured froquently by mwans of & 60 gallon stecl
barrel and a stop wateh, Buven obscrvation wells were placed in line north
and south of the pumped wcll, tells 76, 70, 71, 77 and 78 were north of
well 50 in the general direction of the slope of the water table and wells
75 and 72 siere south of woll 50, The north wells were placed 25, 75, 150,
225, and 300 feet respectively from the pumping well, The south wells were
75 feet and 300 feut respectively from the pumping well, Well 82 was placed
75 feet wost and well 83, 75 fect cast of the pumping well, The wator
lovel in woll 83 did not fluctuste with changes in the wator tablu, in spite
of cfforts to produce circulation by meens of & pitcher pump and by peuring
water into the wull, presumably bocauss the casing was open only at the
bottom., For that reason the woll was not measured, Previous to the pumping
test, the rolative altitude of the measuring point was determined for each
woll by means of a level.

- ater-lovel moasurcmonts wers also made in farm wells in the area to
dotect any change in the lovel of the water surface from natural causes. It
was observed that thore was & maximum fluctuation of 0,02 foct in nvarly all
wolls at the same time, which was probably duc to the change in atmospheric
pressure,

The pump in well 50 was started at 2,08 p,m,, Warch 13, 1941, and con-
tinued until 8:00 &.m., durch 23, cxcept for ome interruption of onc hour and
sixtoen minutes boginning at 3:25 p.m., Harch 15. The average yleld includ-
ing shut-down +timc was 20 gallons a minute., The interruption in the¢ pumping
was caused by cfforts tc inervase the yield of the woll which apparcntly
causod the pump to brosk suction. Nemsurements of all the obsorvation wells
were made frequently at the boginning of the test and at greater intervals
after the first day, The drawdown and recovery curves for woell 60 arc shown
in figure 5. Well 72 at the south end of the line, 300 fect from wiall 50,
had a maximum drawdoimn of 0,19 foot and wull 70, 300 fuct north had a draw-
dovm of 0,09 foot at ths end of the pumping test, The drawdown curve shows
that the "eonc" of unwatored matcrial extended beyond thy observation wells
farthest from the pumping well and that the ground-water divide was somuwhat
less than 75 feot south of the pumped woll at the end of the pumping teste.

A sccond pumping test wus medo at the site of tust well 33, The site
was selected because of the thickness of thoe saturated material found in the
test holoc and becauss of its favorablc position with reference to the slope
of the water table. It was designed to yileld more water than was obtained in
woll 50 (see fige 4). Tho well was pumped during the period -from 10:24 &.m.,



April 2, 1941 to 7:27 a.m,, April 7, a total of 7,023 minutes, during which
the pump was idle 782 minutes, The ratc of pumping veried betwesn 23 gallons
a minute and 45 gallons a minute. The amount of wator pumped was 203,475
gallons, or 28.7 gullons a minute, for the entire pumping psriod, including
shutdown tima. Dravdovm and recovery measurements were made in the pumped
well and in observation wells 81, 82, and 84 as in the test at well 50,

)
)

i
P

Rechargse

The alluvial arca as shown in figure 1 covurs about 4.2 square milcs,
With respcet to ground water, it is an isolated unit, It is ncarly sur-
rounded by stream channels which drain surface water away from it so thet
the only watcer that reaches the water table must fall within the area as
rain or snow. Beneath the alluvium arc beds of relatively impermcable clay.
Small amounts of water were found in seme of the tost wells bulow the
alluvium and outside the alluvizal area.

Conditions are unusually favorable for recharge in this area, The
soll is sandy and it absorbs water casily. The drainage pettern is poorly
developed and no stroams eross the arca. Sand dunes and sand ridges along
the fencos retard tho run-off of rainfall, During the first pumping test
a plt was dug some distance from the pumped well to receive the discharge,
so that the rate of pumping could be mcasured, It was discovered that too
much of the water was sceping into the ground to permit an mecurate weir
mecasuremunt. This is evidence that the rate of natural recharge is high,

fiovement and discharge
The movement of ground water is in the dircection of the slope of tho
water table and thy rate of movement is propertional to the slope., The
slope of the wator teble as indicated in figure 1 by the lines of equal
altituds on the watoer surface, is about 20 fecot to tho mile. Tho water
moves northeastward toward tho river and is dischargoed chiefly by springs
which issuc from the alluvial material ncar its contact with thc Permian
clay 8 to 10 feet abeve the normel level of tho river, Seeps of wator
were found along tho river whorever this contact was obsurved, ILocally,
favorable channels seom to have developcd vhich allow considerable volumes
of water to issue as springs, Bludsoo Spring wes moasured with a welr and
found to be discharging 40 gullons & minute but the slope of the river bank
madc 1t impossible to find places to se¢t the weir at the other springs,
doviever, it was estimetod that Ross Spring was yiclding about 2C gallons a
minute and thc spring at the railroad crossing sbout 10 gallens a minute,
The total discharge of the springs and seups was cstimated to be 200 gellons
& minute in August 1940, after a comparatively dry soasonm, The sprinms
have never been knowm to fail and arc reported not to vary much in volume.
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Some of the water in the slluvium is probably discharged by trans-
piration, Hsarly all of thc ares, oxcept the sand duncs, is undor
cultivation, the chief erops being corn and cotton. The sand duncs
support & fow serub osk %trecs, Thersfore, the less of watur by trans-
piration throughout most af the arca is probably not greater than the
averapgo for other arcas. Along the rivor whore therc is a dense growth
of willow trues and bush the roots of thusu trues reach the water table
and & considerablc volume of wator is probably transpircd. Considorablo
amounts of water are also probably lost from the soil by evaporation,

ater from light showers is probably cvaporated without adding to pround-
water storage, ;;
¥

The discharge from farm wells in the arva, all of which are show.n on
figure 1, is probably smell, The arca may be considured as a unit in which
the pround-vater system is in naturel bulance, In this case the amournt of
wator issuing as sucps and springs reprosents excess rechargs over other
natural dischargu, p

Reount measurcments’of water lov 1s in farm wolls in the aroa show
little change {rom the mgasurem.nts made in 193¢ during a sovere drouth,

On the basis of gimilar arcas vlsewhore, it was cstimated that cach
cubic foot of saturated maturial should yicld approximatcly 15 percont of
its volume in water or sbout 1,2 gallons. At tihis rate thoe yisld per acre
for cach foot of drawdown would cmeunt to about 50,000 gzllons,

The area covered by the ruscrveir is abeut 4,2 squarc miles. At the
edpes of the arca the thickness of the saturatud matorial tapers to a faw
inches; in the bobber parts of the arca the ssaturated material is from
15 to 24 fout thick,

o S

COUCLUSIONS

The sandg of the alluvial arca north of Marguruvt are belivved to contain
the most abundant supply of ground weter available bto Crowell within ten
milus of the city. The underground rusurvoir in these sands -is supplied by
rainfall on the alluvial area itsclf, fThu ruservoir is in a stato ol approxi-
mate oquiliprium in that tho avorage annual intake from rainfall is bulanced
by an approximetely oqual sverage annual discharg. throuph the springs and
scops near the Poasu River, It is cestimated that this discharge amounted to

about 200 gellons a minutc at thy timu of the investigation which ias made

3

at the elosce of a yoar of less than averugo rainfall,

Thu investipstion has shown that the water-bouring sands are relativoly
pormcable and should yisld w.atur rathuer fruuly to properly constructed wells.
Under this conditien of <guilibrium it is obvious that the amount of water
that can be recovercd from wells over a long puriod of years is limited to
the quantity that can be intercepted from the discharge of thc scops and
springs,
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A very large guantity of wator is stored in the saturated sands of
the wrea, Whon pumping is first sbartoed the surfacc of the ground water
at the wolls will decline and practically all of the water withdrawn by
the pumps will com¢ from storape. As pumping progresscs the depression in
the water table will continuc to doepen and expand. Morc and morec water
which normally oscapes toward the springs will be drawn toward the wells,
Thus thoe natural discharge will be decrcascd as the water table is lowersd
but it can not be stopped entircly unless a very large number of wells are
drillud and the watir table is lowered te the bottom of the water-boaring
sands, This could not bc accomplished at & cost that vould be cconomically
feasiblc, If 50 purcaont of tho cstimated flow of the springs could be
rocovorcd continucusly from iiwlls, an averagce of approximately 140,000
gallons a day would boecome available for Crowell. The maximum rocovery can
best be accomplished by placing the wolls vhere the groatest satureted
thickness of sand was found in the test wells, apparuntly in channcls in
the undorlying “"rod beds" surface; and by spacing the wclls at considerable
distances apart,

Tho chemical charactor of the iatur on the average is probably botter
than that of any othor ground watur within & radius of 10 milus of Crowell,
In genseral the minsral content of the water was lowest in the arcas whsre
the test wolls showed the groatest thickness of saturatod material, If
those arcas werc dovoloped to the uxbent that would cause & widesproad
lewsring of the water teble, the mincral content of the water might ineruase
gradually but it is not ligoly that it would roach the high concentration
found in somu of the tust wells,




1. ‘Flat, City of Crcwell, H. & T. C. 5. Flat, Fcard Ccunty, 1,100 feet
Ry. Co. sur., § mile w st of Crewell. easgt of SW cor. see. 357, H. & T. C.

R EV . Jx. »
Thickness Depth %urﬁaﬂr
faet)  (foet)

sltitnda at

i Thickness Depth
Hard sandy red clay 18 (feet) (feet)
fray sand, water bearing 194
Hard brittle red shale : 36 Sandy red clay 2 %
Red clay with blue-gray Crarse-grained red sand % 15
spots 2 38 Coarse wet gra vpl 5 19
Watar level, 15 Teet beliow zriund level, and sand 1 20
24 hcurs after hole cco Auz. 30, clay 2 22

1940. 16.4 feet below sround

curs after hole completed.

2 F ard County, 1,300 feeat ezst of SW

cors set. 362, He & T, C. Ry. Co. gur.,
blk. A- Altitude at surface, 1362.4 6. ¥Flast, Foard Ceunty 1,650 feet east
faet. =~ of SW cox. sec. 357, H, & Te Gy Ry.
) g Co. surs, blk. A. Altitude at surface,
1229.5 feet.
Cearse—grained red sand e e
Red gravel and clay 4 15
Cuarse—-grained red sand 3 o4
Hard red clay % an £ 7
Eed sand and gravel 10 36 8 15
Hard cemented gravel 2 36 : e 17
Water level, 34 feet below cround levsl, Red sand and gravel g 18
24 hours after hole completed. Sept. 6, Bird's eye red clay 2 20
1940. Water level, 17.A feet below ground
level, 24 hourse after hcle complsted.
3+ Hillside, Foard Ceunty, 1,800 feet Sept. 12, 1940.
east of SW cor. sec. 362, H. & T. Cv Ry
C¢. sure., blk. As Altitude at surfsce, 7. Flat, Frard County, 2,850 feet eust
ZE7.4 feet. of SW ecr. see. 357, H. & T« G» Ry. Cc.
sury Altitude at surface, 1320.5 feet.
Cearse-grained red sand G 9
Red clay and gravel 3 12 Ctarse-grained sandy red
Ciarse—-grained red sand 5 17 a 8
Red sand znd pea gravel 1 18 sand 3 1L
tiedium-grained sharp e sand 5 16
ciean dry light-red =and 4 20 6 22
Red sand and small grevel Z 24. 2 24
Hard cemented gravel 24 t bel<w gronnd level,

ccmpleted. Sept.1h,

4. Flaty Feard Ccunty, 2,400
sast of SW cor. sec. 362, H. & T. C.
Ry. Cc. sur., blk. A. Altitude =at ‘ 'lat, 2,500 feet east of.S¥W cor.

surface, 1347.4 feet. ) ‘ Ry. Co. surs Alti-

1330.7 fest.

Red sand % 4 Coarse-grained red sand 8 8
Red gravel and sand ) 9] 9 Crarse-grained white sand 6 14
Coarse-grainsd dry red sand 2 il Dry gravel and sand 2 16
Red sand and gravel 4 15 CC'&I‘QG—ET‘ﬁiH wet white sand 2 1&
Cemented red g ‘ Wet sand and vravel ik 19
semented red gravel 13 Birdts eye red oclay 2 21,

No waters
: : TN (Continued on next page)




Well 8 ——"Guntinusd

Thickness
{faet)

Depth
(feet)

Wall 12 Crntinned

Thickness

(fest) (fc

Depth

36t

Water level, 16 feet beliw grcund level,
24 h.urs after h.ols cuzpleted.
1940.

Sapt. 16,

9. Flat, F.ard

3,000 fset esast
of SW ecrs s8cs C

a m ' 19 Y -
AL Le U :‘L:Va e

sur. Altitude 13%0.8 foet.
Sandy red clay 1l 11
Red sand and gravel 5 16
Ccarsse—grained white ot il i
Cvarss~-grained red =zravel £ 18
Birdts eys red clay s Be
Water level, 15.7 feet below zround
level, 24 hours after hvle c mpleted.
Sept. 17, 1940. Y.

10. 3,500 fest

Flat, Foard C.ounty,
cor Wy e & T Us
i :

¢ SW « SEC,

sast

sand e
d white sand
sand

Tine-grained red
Ccarse—grs ined
Cearse—-grained red

DWW~ O

Red sand and er vel
White sand and zravel
Bird's syc clay

cck at 18 fest.
balow
cL mp

Struck
17,4 feet
after hele

Water level,
grcund level,
lated. Sept.

10
sLiL
14
15
18
24

24 hours
20, 1940.

aast

2o Flat, Fiard Ceunty, 5,000 feet
¢f 3N ecr. s=¢ 357, He & T« C. Ry. Cr.
14+ 2

‘
feet.

Fina-greinsd raod
Red sand and 2
Red gravel and sa
Rird's eye red cl

Struck fTirst water in clay at fe
o

By« Co. sur. Altitude &t surfece, Yator level, 1f below ’rwurd lavel,
327.8 fest. 24 hcurs after hols completed. Sept. 20,
1940,
Sandy red clay B 6 14. Flat, Feard County, SE cer. sec. 357,
Hard white clay 8 H. & T+ C. RBy. Cos sur. Altitude at
Qusrse-grained brown sand 2 19 surface, 13E5.1 feat.
Fine psa gravel 1 i1
Cuarse gravel 2 13
Coearse gravel and sand 4 7 Fina-greined red sand 17 12
Bird's eye clay z 19 Crargs~-grairzd red sand 2 14
Water level, 15 fest b gr.und level, Gray gravel and sand 2 16
84 hiurs after hils . Sapt. Ciarse-grained zravel 1 iv
17, 1940. Red clay s gravel 5 20
Coarse~grainad gray gravel 2 o8
11. Flat, Feard County, 3,500 fes Tea gravel and sand 6 28
sagt of SW our. sec. 357, H. & 7. C, Bird's e¢ye clay 4 28
Ry. Cc. sur. Altitudes at surfscs, Struck water at 17 feet. Water level,
387 .8 feet. 15,7 fect belvw ground level, 24 hours
- after hele completasd. Septe 22, 1940,
Crarse—-grainad rad sand 5} 5 15: . Flat, Feard County, 500 fent east of
5 8?83**rdlnoi gray sand & 8 3B cor. sce. 3587, 1. & T. C. Ry. Cc.
C arss gravel B 10 surs Altitudz at surface, 1325.0 fzot.
(ray zravel and sand a 14
Bird's eys red clay 2 15
Struck réek at 135.5 fsets Yalor lavel, Finuearsined red sand 12 12
5 feet beluw § . B4 huurs Fray sand and gr-ovel 4 16
th”L hole cosplated. 18, 1540, frarge—-grained gray sand P 18
T fGray gand ﬁr? ereval 2 20
12. Flat, Feard Saniy red 2 22
AF ST GoTe 89C. Ceargn—gre red sand 5 27
sur. Altitude at Coars=-prainsd white sand 2 as
LBird's uye clay i 32
Strick water at 19 feot. Watesr level,

A%ehr L2
aftor hile e

.t below arund level, 24 hUuT°
platoed, Sept. P26, 1940.




16« Flat, Foard CGeounty, 1,000

fast east ¢f SW ccr. soes 357,

He & Ts, C: Ry« Cg. surs ““tltule at
surface, 1318.5 fec

[y

Thickness
(f.t)

Dapth

Fine-grainsd red sand 1R 1
TMine—grained gray sand 1 12
Cearse—-grainsd red sand 1 13
Red gravsl and sand 1 14
Largs rad gravel 2 16

e

Birdt's eys clay 6 B
Streek wator at 17 fest. Water lavel,
16.4 fset below ground lavzl, 24 hourg
after hole eumpleted. Sept. 28, 1940.

Foard Ccunty, 1,500
C sec. 357, H. & T.
sur. Altitude at surface,

Fing-grained red sand 12 12
Cuarsg—-grained yellow sand 2 14

[}
~n
o2
h

Birdt's sye clay i
Struck water at 20 feet. Water level,
18.7 fest below greund level, 24 hours
after holas completed. Sapnt 1940,

18« Fiat, Feard Ccunty, Z,60C

»f SW cor. sece 397, He & T. C.

sur. Altitude at surfecs, 1333
Fins—grained red sand ¥ 2!

Jandy red clay

Ccarss—-grainad gray sand 4 lﬁ
White sand i 16
White sand and gravel el 19
Red sand and gravsl pa 21
Cirarse—-grained red sand 5 26
Rad clay 2 28
Cemsntsd gravel
Qet. 2, 1940, Ne water.
19s Flat anhs

gc. 325, along reilread, He & T. Us
Rv. Cus sursa Altitude at surfacs,
132%3.8 fzet.
Sandy rad c¢lay and caliche 10 10
Crtarse—-grained white sand 2 12
"hite sand and gravel : 15

Red sand and gravel

White sand

Red sand and grevel, li-inch
pebblas

i 16

Bird's ey3 clay
Struck watsr at
17.3 fest balow

aftzr hols cunplwthu- Oéu.

15 =

20« PFlat, Feard County, 1,000 fest north-
east of NE c¢r. sec. 355, H. & T. Cs Ry-
Co« sur. Altitude at surface, 1329.3

Teet.

Thickness Depth
(feet) (feet)
Ming=-grained brewn sand 5] 5
Ralurkgd red clay and calichs 2 7
Fins-grainsd r=2d sand 2 9
Big gravel 1 10
Caliche E 2
Bird's eye clay 6 18

Struck water at 16 feet, Water levsl,

15,01 feet below ground leval, 24 h»urs
after hele cimpleted. 0Oct. B, 1940.

2l. Flet, Frard County, SE cors sec.
325, H, & T. C. Ry. Co. sur. Altitude
at surface, 1333.2 feet,

Red sand 2 2
Ccal —-grained vellow sand 3 b

Ked red clay and caliche
kdrscup"ulnld sand and
gravel
Fine-grained red sand
Ccarse—-grained red sand
Hed sand and gravel
clav
truﬁk wa thr at 17 fee Water lsvel,
15,05 feet belew 2r@unu IGVﬂl, 24 hours
after hele covplated. Oct. 6, 1940,

o
et
—

22,
26
27

— O

a2s Flat, Foard Ccunty, -508 fset west
of SF ¢Crs zecs, 385, H. & T. C. Ry. Ce.

sur. Altitude at surface, 1335.2 fzot.
T'ﬂs~:ﬁ91r“1 red sand 5 5

greined red sand
and clay 9 14
pand and grevael 1 15
5]

I
-t
-3

rargo-graingd red sand
T»llcw clay

H
=
X0

-rkwd

n
(&)

o

ardvel

eya flay

ruti watar at 18 feet. Water levzl,

, belcw ground lavel, 24 hcurs
» eemplateds. Oet. 7, 1940,

A
o]

£3« Flat, Feard County, 1,000 fest wesy
of B cor. secs P25, He & Tw O Wy Bes

surs Altitude at surfacs, 1335.% foet

(Continuzd cn next page)



Wall 83 —— Centinuad

p—t

H>

Thicknzss Depth
(fz8t)

w
N

Fine-grainsd red sand
Fine-grainsd brown sand
Ciarss-grainsd red sand and

o)

10

i f S

clay 5 15
Hai sznd and gravel 1 16
(oarse—-grained rsd sand 7 23
Sand and gravel, largs

pﬁbb lus 7
Travel &
Bird's gys clay
ater levsl 19.15 faat bolvw sro
level, 24 hcurs after hile conpls
Qct. B, 1940«

=

24. TFlat, Foard Ccunty, 1,300
c¢f SE cer. §30 C
sur .

CC'-

L
B
=
(‘F
o
o
;
sy}
Pt
=
=
4
@

0

Rad sand and ¢
Raworked red cela

caliche
Cuarsa-grained red sar
Sand and gravel

‘.m
e
~ Ui

—
=D

Ccarse-grained ye=ilow sand 4 23
Srarss—grained red sand 7 30

3 elay b na
Struck watsr at 21 fas i ral,
below ground leval, 74 hours
cemplsted.

25. Flat, Foard County, 2000 T2t wast
of SF eccrs sec. 385, He & Ty C¢ Rys Cule
sur. Altitude st surface, 1341.6 Tect,
Cearss-grainsd hard red

sand 5 5]
Rad clay and sand A 13
Fins-grainad red sand b 15
Finas-grained brown sand o 20
Red sand and gravsl, largs

psbbles
Finz-grainad light-rad
sand 10 &l

Sand and p=za gravel 5} 1e
Rird's syes clay i 2y
Struck watsr at 25 f.ei. Wetcr iawely

25.75 b below ground lovel, unUF

completad. Qeb, 11, 1240,

Do
"

« Flat, Feard Ccunty, 2,508 feat waes
- S eer. Ry. CQ.

Cf 8S8C. 5;-.1 H. & T Ch
surs Altitude st surfaca 1340.8 fzeat.

red gand
clay

Hard
Red

5
2and a2 e

Fina-grai rad sand 3
Fing~-grainsd br-wn sznd 5 b2
Rzd sand and grav:l 4 =1

Crarse-zrsinzd lizhterad
sand
Sand and T
Bird's cywz clay
Struck wat t 32 fsat. Tatep
21,2 feet nelcw ground level, 24
hours aftesr hele completsd. Oet. 12,

1940,

3

i

L 2

= o

6

&7

County, 2,000 Tszet
c. 325, H. & T. C. Ry,

27« Flat, Feard
OFs 830 g
sur, Altitude at 1340,8 feat,

surfacz,
e - ’ ~ 3 o | - v
Fins-grained wellow sand 4 4
(o]}

Rewirked red clav
Briwn sand 74 2

o
(W3]

R
.
.

Watsr level
laval, 24 hours
Oet. 15, 1940,

gr -und
plata

Pl
1Hen

28s TFlat, F.ard Ccunty, 3,560 foot

west of SE coér. ssc. 325, H. T Cq
Ry Altitude at surface,
13

Fing-grained y:11l¢w sand 6

Grav ssnd 6 f:
Rzd clay and graval 2 i
Sendy red clay 7 2
Yzallow sand s )
Rad sand and b ulders i) “
Seandy red clay g &
Red sand and eravsl 4

5
P

]

Birdts oy
Struck water at 30 f
29.95 f=sct bslow
aftar hels completed.

clay

zt. Water
*riound 1sval, _H
Oct. 16 19 40

o h‘h‘(ﬁ
q
uJ
[
il

n o

W 0 o

~1

L]
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29. TFoard County, SE cor. sac. 363,
H. & T- C. Ry. Co. sur. Altitude at
surface, 1358.0 feet.
Thickness Depth
(feet) (feet)
Ccarse-grained yelloew sand 1.2 12
Sandy red clay 10 22
Birdt's eye red clay g 350
Water level, 20+5 feet below gr.und
level, 24 hours after hele coimpleted.
Oct. 22, 19498.
%4. Flat, Foard County, 1,bB00 feet
north of SE cor. ssc. 3672, He & T G
Ry. Cc. sur. Altitude at surface,
13353.8 feet.
Coarae-~-grained red sand 12 10
Rirdts eye clay 20 390
Water level, 20.8 feet below zr.und
level, 24 hcurs aftsr hole completed.
Oet. 24, 1940,
3l. Flat, Foard Cocunty
west «of SE cor. ssc. ubq, iz T Ry.
Co. sur. Altitude at surfsce, 1365 feat.
Coarse-grained red sand 7 7
Sandy gray clay £ 1.3
Cuarse-—grained red sand 16
Wet red clay 5] 21
Birdts eye clay 5 24
Struck water at er level,
14.95 feet below , 24
hrurs after hole cumpleted. Octe 26,
1940,
32« Tlat, ard County, 1,200 feet east
of SE cor. sec. 356, H. & T. C. Ry. Cc.
sur. Altitude at surface, 1333.2 faet.
Coarse—grained red sand 5 5
Red sand and clay 5 8
Coarse—-grained red sand
pebbles 4 2
Red sand and gravel 4 16
Coarse-grained white sand 14 17
Coarse—grained white sand
and gravel 2 19
Cuarse-grained gray sand & 25
White sandstone 1 26
Red sand and gravel c 28
Birdis eye clay 1 29
gtruck water at 2% feet. Watek level,

19.25 feet below ground level, 24 hours
after h.le ccmpleted. Nev. 1, 1340.

33. Flat, Feard County, 1,800 feet
nerth <f SE cor. sec. 356, Ho & T. C.
Ry. Co, sur. Altitude at surface,
1229.2 feet.
Thickness Depth
(feet) (f=et)

Gray sand 5 |
Sendy red clay 5 10
Ccarse-~grained red sand 2 12
Red sand and pesa gravel 2 14
"hite sanc and pea gzravel 4 8
Red clay and vea gravel L 14
Gray sand and gravel, large

pebbles 1 20
Ten-c¢lured sand 4 24
Gearse~grained sand and

orqvel 4 28
Pine-grained gray sand 2 20
Band and gravel, larau

pebbles 4 34
Sand and gravel 3] &9
Bird's eye clay i 40
Struck water at 21 feet. Water level,
19.9 feet below errund level, 24 hcurs
after hele comnleted, Nov. 4, 1940.
34, Flat, Feard County, 500 feet scuth-
weat of 5E sor. sse. 356, aleng rail-
réad, H. & T. C, Ry- Co. sur.

Altitude 1338.3 feest.

”vavaﬂ-*r ined red sand 3 3
Sandy clay 2 B
CL;r-e 1 arg 2 7
Fine-gy vallow 5 12
Red cls sand 1 15
Yallow and gravel 4 1
1 red sand 5] )
yellow sand 5 25
white sand
2 27
red sand 7 Gk
gravel Z2 36
4-inch pebbless 2 3
P 40
Struck wrier ﬂT 23 feat, Water level,
19.6 fset belew ground level, 24 hours
after hele completed. Nov. 16, 1940.
35. Flst, F:ard County, 1,000 feet awuth-
west of SE ceor. sec. 356, along railresd,
H. & T. C. Ry. Co. sur. Altitude at
surface, 1241.8 fe~t
Coarse-grained red sand 5 5
Red sand nid clay 8 13
Fine-grained tan cuolcred sand 5 18

(Centinued on next page)
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Well 35 —- Cuntinued
Thickness Depnth
(feet) (fast)
C.arss-grained wet sand 10 28
Reud sand and pea gravel oy 30
Red sand “ 54
Red sand and gravel 2 36
Bird's eye clay 2 38
Watsr lavsl, 8. 85 foct below grcund

lavel, 24.hours after heole complated.
Neve 17, 1940.

%6. T¥lat, Feard County, 1, 5@
southwast ¢f SE cory sac.
railrcad, He & Te C. Ry.

Ooe sitrs Alti-

tude at surface, 1344.8 Tect.
Red sand and clay 7 7
Reworked red clay 6 13
Rzd sand and clay 2 18
CvaESJ—gralnei Drpv gand 3" o1
Red send -ard clay ' g 58
Cosrse-grained red sand and

gravsl 1 2L
Sand and pea gravel £ 33
Red clay and gravel 2 38
Rird's eye clay 1 36
atruck water at 25 fset. Watsr level,
21.8 feet below ground level, 24 hours
aftsr hols completed. Nev. 18, 1940.
37. Flat, Foard Ccunty, 2,480 fsat
southwsst of SE ccr. sscs 356, along
railroad, & T« Gs Ry. Cos sur.
Altituds at surface, 1346.3 feet,
Ccarse—grained red sand 10 10
Red clay and sand s 14
Fine-grained ysllow sand 3 17
Red sand and psa gravel 10 27
"Psa gravel LS 33
Red clay and gravel Z 36
Bird's sye clay 4 40
struck water at 23 feety Watsr level,
22,9 feet below greund level, 24 hiurs
after hole ccmpletad. Nov. 20, 1940,
38« TFlat, Foard Ccunty, 2,500 feat
scuthwsst of SE ccr. aze. 356, along
railread, He & T. Ce Ry. CC. surs
Altitude at surface, 1Z53.1 feet.

B

Well %8 -- Ucntinuasd
Thickness Depth
(feet) (fest)
Coarss-grained red sand 7 7
Cvarsa~-grainsd whits sand 3 10
Ceapgs-greined yellow sand 10 20
Coarse-grained red sand 4 2
R2d sand and gravel 2 2E
Fine-grained dark-red sand 1 27
Crarse-grained rod sand 2 29
Ccarse-grained rod sand and
yellow sand 8 35
Sandy white clay 2 37
Reaworksd red clay 1 38
Bird's eyc clay 2 40
Struck water st 23 feet. Water lovel,
26.7 fest below 2rcund level, 24 hours
after hele eompleted, Nev, 22, 1940.
%9, TFlat, Frard Crunty, 3,700 feat
scuthwest ¢of S cer, ssc. 356, alcn
railrvad, H, & T. C. Ry. C&. sur,
Altituds at surface, 1352.6 feet.
Coarse-grainsd r=d sand 6 6
Yellew sand and clay & 10
Ccarse-grainad red sand i 17
Red sand and clay 8 25
Ciarse-grainzd rad sand 8 33
Bird's =y=2 clay 1. 4
Struck wat at 287 fsst. Watsr lsvel,
25,7 fost belcw zriound lavzl, 24 hours
after hols eomplateds Nov. 23, 1948.
40, TFlat, Fcard County, 3,500 fast
g:uthwsst of SE ccr. szc. 356, alcng
railrcad, H. & T. C. Ry. Ce. sur.
Altituds at surfacs, 1362,3 feat.
Fine-grained yellcw sand G 9
Red sand snd gravel 10 19
Rawerked red clay 7 26
Stickr blu= clay \E 27
Bird's =ve clay 1 20
Struck water at 24 fset. Watsr level,
22,6 faet belew ~rcund levsl, 24 h urs
aftar hols ecrnpleted. Nov. 24, 1940.
41, TFlat, Prard Ccunty, 1,888 fe-t a8t
of SE core sec. 356, He % T. C. Ry. Cc.

gurs Altitude at surface . 1332.6 f.9t.

(Centinuecd on next page)



41 = Continu=d

Ccarsg~grainsd hard rad
an

58r 3
Sandy red clay 7 16
Crarss—-grainsd rad sand

and gravsl 5! 21

arsc-grained yellow sand

Cea 24 6 27
Sandy red clay and gravel D ag
Psa gravel 2 54
Bird's ays clay 2 36

Struck watsr at 23 fust. Wate :
12.9 fect balow ground lov:l, 24 houg

aftsr hels complated. Newve 25, 1946,

H
£l
g
®
il

Do

, Fuard County, 1,000 fast
Juth or SE cor. ssc. 3956, H. & Te Co
C « Altitude at surfacs,

2 Feard Cuunty, 1,506 fact
szuth ¢f SE ecor. sze. 356, H. & T C.
0 « Altitude at surfacs,

Thickness

(feet) (foo

Dcnth
t )

™M N

Cuarsa-grain:d y:llow sand
Red sand and clay
Ccarse—grainced yollcw

sand
Sandy r=zd clay
Birdt's zye ¢lay
Struck wator at 20 fa:t. "gter luvel,
18.2 feet bolew arcund level, 24 heurs
aftor htle cumplstzd. Now. 38, 1940.

Cearso—-grainad r=d sand

o
-t

R s
Do

fab]

N D

L

oo (o

Ciarse-grained yecllew sand & 5
Sandy rod clay 4 10
Ccarse-grained red sand ;
Fing-grained red sand & 13
Ccrarse-grainzd gray sand & 22
Sticxy blue clay 1 A5
Bird's 2yz clay 1
Watsr level, 18.8 fest boelow zround
level, 24 hours aft:r hols complstad.
Nov. 26, 1940




44, Flat, IFeard County, 2,000 fout 211 47 -~ Continuad

south of SE ecor, sco, 356,H. & T. C.

Ry, Co, sur, Altitude at surfaco, T T T T T T ihickness Depha
1342.1 fueth, J (feut) (feet)
Fino-grainud red sand . iy 7 M
Coarsa-graincd red sand

and pea gravel 9 37

5

Thickn_ss

Coarso-pgrai rod sand P Hrd's oys oclay 1 38
Yo - o= e ~A A q g g 1 3 e i e - : 5 =
Reviorksd soft red elay 15 LY 3truck water at 16,0 feet, .ater level,
Re@l clay 4 21 16,0 foct belew ground level, 24 hours
Bird!s cyc clay 2 a9 after hole completod, Dec. 4, 1940,

Lator Lo 'VL']_,

uvel, 24 hours

e 1, 1840, 48, Ilat, Mesrd County, 3,200 faset cast
of 3% cor. scc, 366, H. & T, C, #ny. Co.

4

3¢
sur, airtitude at ”urraoﬁ 1530,6 fast,

Struck watur at 9]
17.8 foot below ground

af'tor holu complated.

Moard Younty, 2,500 faoot
T

south of 354 ¢or, sec. 356, li. & T, O Fine-grained gray sand 4

8
1c
14
15
LT
25
28
30

iy. Go, sur, Altitudo-at surface, Hard pray clay
13a0.8 fuut, Red sand and clay
S .. heworked rod clay
14 14~ 3ticky light vlue clay
8 23 Red clay

28 fvet. sator level, dard red clay

> Lulo“ ground luvul, £Z4 hours iard blue elay
k*tdr hols comploted, Dec, 2, 1940, Bird's eye clay

Struck water at 20 feot. absr level,
18,5 feet bolow ground level, 24 hours

46, Flat, Foard County, 4,800 fout south at'tsr hols completed, Lwe. 5, 1940,

Pl 1T P ZE o k>
af S Gory Ssece S06; I,

DO e

N s

ta i v A

sur., iltitude at surfaco, R
s = 3 " __ 49, Flat, Feard County, 2,600 feet east
ned ysllow sand 8 9 and 1,300 feut south of 33 00X, 500, 558
gravel 8 1 it & T, C, Ky. Co, sur, Altitude at
rod sand 1 13 surface, 1333,8 foot,
& white sana 4 22
el i 3 ey Burfiace sond 0 TTTT
C &y surfacce sand
= 1ts av~. v ] Ay & 1 oy 3 . 5 3
Rird's eys elay 1 Coargu=grained yollow sand

I ]
D A oy i

Fa Y1y C’(— ‘, .'_ o ~ - - Iy
Zt*P L ‘t*rla~ Rod clay and caliche
649 balo
0 o

Gray sand and gravel
Coarse~grained red sand
e and pravel
foarge=-grai

zand
Coarsc-grained red cand
COAIA&*QTﬂlnuj red sana

]
et
fo ]

L RTOWY

Do
=
@ o

1%28.1 fect,

and pes gravel 5 23

e lean g grave il 24

: " 1 Foa gravel and sand 4 28

3 5 1 Pea gravel 1 29

< -3 da

Zird " ] a 2 2

Coarsc-grained sand and bl o cl_y il Fiacl ? -“1
o 18 strunk wator at 21 fect, lmtor level,

sravel e B iy
w 19,35 feet bolow ground lewvel, 24 hours

aftor hole comploted, Dec. 7, 1940,




50. TFlat, Foard County, 2,300 faet zast 53. - Centinucd

and 1,350 feot nerth of 85 cur. socs

3586, n. & Ts Cv Ry« Cio sur. Altitude Thickn=ss Denth
P = fopa 4 2 ¥ . o

at surfaecs, 1523.9 fuot (f;—;et) ( f r—;et)

Pea gravel 3 22
Dapth Red clay 4 26

(faat) Blus clay 2 a8
Dark-cclered sandy scil 3 g“ﬂ quv 2 o
Gray sand and clay Q Bird!s 1 31
: o itz e o ™ -
Brown sand and clav 1 DLITUCK wb Tzet Wator levsl,
sf 2 4 E P R alel . < A
Cearse-grainsd light-rod 2led elow ground level, 24 hours
sanE = g ] 19 aft&: hcls eompletei. Dee. 10, 1940.
Yellow sand and clay l 13 e =
Coarse-grained dark-brown 94. TFlat, Fcard (. JFuY 2,600 foot ecast
sard 1 14 anl‘S BDQ set uth of 8% ccr. sec. 358,
s Sl . He & Ty C. sur. Altituds at
Ccarss—-grained red sand 4 18 SUTfEse set
Fine-grainced red sand ) 2 :  d
Coarse—-grained red sand , Y211ow mand B )
and poa gravel 9 38 Sandy rod clay 7 9
Ccarss—grained gray sand 1 33 Cearse-grained ysllow sand 4 13
Pea gravel, small pisces ; Hed clay and gravel 2 18
of clay i 37 Coarse-grainaed yazllew sand 2 20
Ccarse-grainsd gray sand 2 39 Fins pr41hc& vollow sand 1 21
Coarse gravel 1 40 Red lHY and graval 2 23
Bird's esy: clay i 41 Psa gravel and sand 6 29
Struck water at 17 feet. Water lavel, Clear white sand 3] 30
15.4 =zt below ground level, 24 hours Co Erer—PV“Lnei red zand 3 ]
after hele complsteds, Dec. 7, 1240, Pga gravel 3 56
Bird's vye clay 2 38
51. Flat, PFeard County, £,500 fa3t sast Rg*g*iAffT;? HF 25 fest, ;at”r.lfy‘l:
and 1,300 fsot scuth of SE ccr. 3sCe 23.6 fzot below cund level, 24 hours
356, He & T» C« By« Cous surs Altitude after holc cnmploted- Dee., 12, 1940,
at surface, 133Ll.2 Tfeet. 55, ¥Flat, Feard CouDLJ, 2,600 fact east
and 4,180 't geuth of SE core sse. 356,
Yellow sand & p2A Hoe & F. Cs Ry. Co. sur. Altitude at
Gray clay and calichs 5 surfacs, 1337.0 faet.
Red clay, sand, and calichs 19

Sc¢ft red clay Yallow

Y GV O G
H
l_l

Ceoarse-grained yellow sand 12 L4 elay s aand 10 )
Cearss-grainsd red sand 17 Coarac—-rsd sand i 1%
Bird's sye clay © 25 Fing-prainsd yellow sand 12 25

Struck water at 18 feot. Water lavel

5 e ' Coarse-grained rod sand ) S
18.1 fest below grcund lovel, 24 hours Paa gravel and clay 2 3%
. - ale comnlet - Vs o 340 s : i -
aftor hole completod. Doc. ¥, 1940, Fine-grainwd yellow sand 8 43
_ Red slay and gravel Z 46
Bes Flat, Feard Ccunt}.-' 2 EJL[ foat sast Birdts g,'\?f—_: (!1.'_1},’ il an
gnq 2,200 ELGt suuthﬂgl SH caor. SuCs Straol wator %f 27 fest. Wat:r level,
i Al C-ARy- voy Gt KiSenile 22.6 fsot balo greund lsvel, 48 hours
'y iz [ 1 =
at surface, 1334.3 fout, after hcle cesploted, Dse. 13, 1949,
Yollow sand & 2 56+, Ilat, Feard Ccunty, 2,600 fzet zast
Sandy red clay & 3 and 4,700 f: et south of SE cor. ssc.
Ovarse-grained red sand 12 19 356, H. & T. C. Ry. Co. surs Altitude
g%ddfan& andlgravel S 22 at surface, 1328,3 fTeat.
Bird's eys clay ik =3 i
Struck watar at 22 fect, Water lavel, = ey : = Az =
19.4 fset below ground lovsl, 24 HLHIQ ff?dy éalk.fud ?hLl ; Z
aftsr hols completed. Dase. 9, 19 hed ‘olay ana £lay - :
Clay and ealiche 2 11
‘ " ge-orain= i and £
53. Flat, Foard County, 2,600 fo L8 Gl e e e . Le
and 3,000 fset scuth ¢ SE cor. sco, g B B 2 i
356, H. & T. C. Ry. Co. sur. Altitude c;?rirﬂl?leni ;%gdqqnd = i
e e R R ¢ S&- 104 ; a W b,
at surface, 1336.4 feet. ins-prained red sand 8 an
r - - Fins-grainzd gray sand and
Coarse—-grained ysllow sand 5] o pea”gfaVcl e & 8 zZ5
- P 2y el
Sandy rsd clay , 8 13 Fea gravel and piseces of clay 1 Z6
COarsa—grained brown sand k Eirdfs clay 3 Z7
and gravel 1 14 Struck water at 16 fest. Watsr level,
Pins—graincd y«llow sand 4 18 14,3 feet below arcund lsvel, BO® hcurs

Sand and coarss gravsl = 21 after hel: cempletads Dec, 14, 1940,




- 20

6. Flat, J. L. Lr: , 700 feot west
and 50 feet nort nf 5E oof. 56C.
525, d. & T. Ce Aye Boy sur,

+
[

£ T
1680,

Altitude at surface, 132u.C

" T

Sendy red soil
Hard red clay and

Aird's eye red clay 26
Struck water at Z0 feet. er level
2l feet below ground lewvel, 48 hours
after hole completed. Dec, 20, 1940,
58, Wat, J, L. Orr, 750 feet west and
860 feet north of ”d GOr, S8cs 989, Ha
& TaCe RYy. Co, sur. Altitude at '
surface, 1325,8 fest.
Sandy dark-colored soil & e
Sandy gray clay 8 11
Coarse-grained white
sand 2 13
“Hrd's eye olay 12 2b
Struck water at 18 feet, .ater level,
19,1 feet below ground level, 4t hours
after hole complsted, Dsc. 20, 1940,

59. Gentle slope, I, Fot,
west and 300 feet south ROC .
277, Be & Tuw B4 Wys Gou s miles
gast of Margaret., Altitude at surface,
1382.6 feat,
Sandy dark-colored soil 1 . - B
Fine-grained yellow
water ssnd 8 9
Coarse-grained red sand 1 10
Wine-grained yellow sand 4 i4d
Bird's eye clay 3 1F
Struck water at 6 feet. .ater level,
7.2 feet below ground level, 24 hcurs,
after hole completed, Dec., 21, 1940,
80, Gentle slope, i, Fobt, 1,980 fest
west and 600 feet scuth of HE cor, sec.
BTy He & Ty Gy ¥ Cgs Sury, 5.2 miles
eest of Margaret. Altitude at surface,

1386.5 fleet,

ell 60 -~ Continued

Thickness Depth

(feet) (feet)
Sandy dark-colored soil 4 4
IMne-grained red sand i X1
ird's eyes clay i 18

Struck water at 2,0 feet, ater level,
2.5 feet below ground level, 24 hours

Gy
after hole completed, Dec, 21, 1840.

61 Gentle slope, larry Schlagel,

sec, 429, H, & T, C. Ry. Lo, sur,, 25
iniles norLk of Crowell, iltibude at
surface, 1563.0 feet,
Coarsc-grained red sand 3 8
-ard red clay 9 12
sed clay, piecss of red

sand recock P 14
Sandy hard blus clay 2 16
dard red clay 3 15
fdard sandstone 4 23
Bird's sye clay 3 26
Water lavel, 8.3 feet below ground
level, 48 hours after hole completed.
Lec, 30, 1940,

62, Gentle slope, Larry Schlagel,

300 faet north of d29,

e T. €, Ry. Co. sure, 25 miles
north of Crowell, Altitude at
surface, 15bz2,8 fest.

‘clay g = 2
Sandy blue clay 6 8
Sandy hard red clay 18 26
ird's eye clay 6 32
Small supply at 8 feet. uater level,
7.8 feet below ground level, 24 hours

sfter hole completed, Dec, 31, 1940,

et S 4 o | i e w3 £ T

64, Klat, Foard County, 5-3/4 miles
west of Crowell,

liard Black soil 7 i
Yellow clay and caliche 4 8
Hard red clay 3 11
Sandy hard red clay 2 13
Sandy hard gray clay & L7

Continued



Well 64 -~ Continued

- 2l

Tell 66 -~ Continued

Thickness Depth

(fest) (feut)

Hard red sands®tone ik 18
Had sandstone, thin

bedded 3 2l
Fard blue-gray sandstone -L 25
Hard blue sandstone A A1
Sandy dark-red shals 2 33
SJandy hard gray shale 1 B34
IMine-grained gray

sandstensa 2 3
Red sandstone, Thin

bedded 10 46
Gray sandstcne 3] 52
Red sandstone 5 57
Gird*s sye clay 5 32

Struck water at 34 feet,

3C feet below grocund level, 80 hours
E s

after hcle complated, Feb. 7,

l.

65. Flat, Board County, 80C from
south line and 2,450 feet from west line
gec. 366, H, Ty 0 Ry Co, sul, Al¥i=
tude at surface, 1335.2 feet.

Tine-grained yellow sand 4 4

Coarse-pgrained red sand -~ 7 13

Coarse-grained red
sand and small gravel 3 14

Coarse-grained rad sand
and large pravel 6 2

Coarse-grained wet sand 2 2e

Coarse-grained sand and
red gravel & 24

Clean white pea grave 4 a8

Gray sand and pea gravel 2 50

Rird!'s eye clay z 32

Struck water at feet., .ater level,

19.6 feet below ground l=svel,

after hole completed. Jan. 1u, 1841,

24 hours

66. Flat, Pomrc County; 1,760 feoet from
gouth line and 2,450 feet from west line
gec. 566, H. & T. O+ Ry, Co. sur,
jltitude at surface, 1335,2 feet,

Sandv COArsa~ra
seil 4
Coarse-grained ysilow sand 2

Thickness Depth

(feet) (feet)
Coarse- grﬁﬂﬁra gray sand & )
Red sand and caliche 2 10
Coarss-grained yellow sand 3 13
Red sand and beulders 2 15
Rel sand and large gravel 2 17

Coarss-grained wet red
sand
Coarse-grained pray sand

2l

and pea gravel 7 28
uoarso~gra1ned pray sand

and gravel ¥ b
Large gravel and sand 2 a7
Jird!'s eye clay 2 39
Struck weter 12 feet, .ater level,

18 fset below ground lewsel, 24 hours
after hole completed, Jan, 12, 1941,
67, Flat, Foard County, 2,450 feet from
west line and 2,950 fest from south
line seec, 356, H, & T. C. Ry. Co, sur.
Altitude at surface, 1332.4 feet,
Coarse~grained red sand b 5
Coarsg-~grainad yellow sand 4 9
Sandy red clay & 1§
Red sand and gravel 5 16
Cocarse~grained gray sand 5 21
sSandy red clay and gravel 2 23
Gray sand and gravel 2 e5
Sandy red clay and large

gravel 5 30
Bird's eye clay 2 32
Struck water at 20 fect., -ater level,
19.3 fect below ground levsl’, 24 hours

after hole completed. Jan.

17, 194l,

68, * Blst, 7. O O
2 900 fee

1,250 feet from

west line and 2, x>t from south line
5080, 556, H. & T+ C. Ry. Co, sur. Alti-
tude at surfaou, 1336,9 Ieetb.,
Sandy red seil e ) 3
Cearse-grained yelleow sand 3 5
Sandy gray clay 6 12
Coarse-grained yellow sand 1 13
Kewerked seft red clay 3 21
Bird's eye elay 2 23

W e

Struck at 15 feety
14,7 feet below ground
after hole

cempleted, Jan,

15,

linter level,
level, 24 hours
1.41,




69. Flat, Foard County, 2,900 feet nerth 71. ¥lat, A, L. Dunn, 150 feet north of
of 5% ocori sec. 556, Ly & T C. Ry Gou well 50, H, & T. C. Ry. Co. sur,
sur. Altituds at surface, 1348,9 fest. Altitude at surface, 1324.1 feet,

Thickness Depth ~ Thickness Depth
(foet) (feet) (feet) (feetlﬂ

Sandy dark-red soil 5 5 Sandy brown soil 4 4
Coarse-grained red sand 3 6 Sandy clay and caliche 5 9
Coarse-hrained yellow sand } 't Sandy red clay 4 13
Sandy red clay 5 le Coarse-prained red sand 2 15
Sandy coarse-grained rad Ccarse~grained red sand
clay 4 16 and gravel 3 18
Cearse~-grained ysllow sand 4 20 7oarsewrrained red sand 9 2
Red sand and gravel Z 22 Coarse-grained sand and
Red sand and large gravel 2 24 pos. gruvel 4 31
Qeworked soft red clay 2 26 Coarse-grained red sand ik 32
Bird's sye clay 2 28 fearse-grained red sand
Giater level, 19.9 feet below ground level, and pea gravel 5 a7
24 hours after hole completed. Jan. 17, Pea gray gravel 2 39
1341, Largs gravel 2 41
; ______ 3dird's eye clay - il 42
TN 5 e Observation well for pumping test, Set
70, *lat, 4. L. Dunn, 75 fcet north of 1z ~1nch well point with 2-inch pipc at
well 50, H, & T. C. Ry, Co. sur, @1 feet., Struck water at 17 feet,
Altitude at surface, 1324,0 fost. water level, 16,33 foet below ground
o devely B boazs after hole completsd.
Sandy dark-colored sand 3 3 Feb, 8, 1941,
Dark red sand Z 5
Sandy gray clay 5 8 L) R i
Coarse~grained light red 7%, Flat, A, L. Dunn, 3,100 feet from
sand 6 14 south line, 100 fect from west line
Sandy yellow clay 2 16 sepby 525, Hy & %+ C; Ry. Co, sur. Albi-
Coarse-grained red sand 3 18 tude at surfacae, 1321,3 feet,
Red sand and pse gravel il a0
Coarse-grained red sand 4 24  TDark red soil i q E
Coarso-grained red sand sSandy red clay 2 8
and gravel & 28 Coarse-grained red sand 1 7
Fina—!;rai IE"."I red sand 4 B Dandy red clay 3 10
Coarse-grained red sand Sandy gray clay and
and pea gravel -3 35 caliche & 14
Red clay and gravel 2 37 Coarse-grained gray
Pea gray gravol Z 34 sand 3 - il
Rird's eye clay 1 40 Coarse~grained gray sand
Observation well for pumping test, Ss and pea gravel 2 139
15-inch well point with 2-ineh pipe on hite pea gravel 2 21
top of clay, Struek water at 16 faut, Fine-grained red sand - 3 24
Water level, 15.8 fse¢t beleow ground Coarse-grained gray sand
level, 24 hours after hole completed, and gravel 4 28
Peb, 1, 1941, Gray sand i 29
_ Red re-worked clay 3 32
Jirdt!'s sye clay 1 33

Struck water.at 18 feet, \ater level,
16.3 feet below ground level, 24 hours

aftor hole cempleted. Feb., 13, 1941,



74, Flat, £,.1. Duan, 700 foot north of
$%5. . H, & T, U. n¥s Cow BMI.

Thicknasss lepsh

(fest) (feet)
Red surface sand e 4
Sandy red clay 10 14
Red sand and gravel 4 18
Gray sand and gravel 10 28
Gray roworked clay 5 31
Gray clay 2 33
Rad wavorked clay 3 36
Bird's eye clay L 37

-

truck water at 17 fect, Wator level,
17.3 feet bolow groumd level, 24 hours

after hole completed, Feb, 14, 1941,
75, Flat, &, L. Dunn, 95 fest south of
50, =is &:Ty 0, Ryy 0o, sur, Altituds

at suriece, 1324,0,
Sandy red soil 3 3

Sandy gray clay 6 9
Gray sand i 10
Red sand 5 16
Sandy red clay 2 19
Coarse-grained sand and
gravel 8 28
Coarse-grained gray sand 3] 33
Sandy clay ik L
Coarse-grained sand
and poas gravsl 4 38
Sand and pesa gravel Z 40
clay 1 41

Struck water at 1 foot, .at
level, 15.68 feot below ground level, 24
hours after hole completed, Mar, &, 18041,

78, Flat,; #, L. Dumn, #5 feet north of

B0y he & T C. Ry, Co, sur, 4albitude
at surface, 1324.1 foeth,
Sandy gray soil 4
Sandy gray clay 11

14
16
17
24
28

ked sand

3rown sand
Coarse-grained red sand
BN

b e
Red sand

Finc-grained red sand

W =3 0 0~

.ell 76 - Continued

e i Thickness Depth
(fect)  (feet)

Sand and pua gravel 6 34

Sand and clay 35

40
41

Sand and pea gravel
3ird's eye clay

Set 1 well point with 2-inch pipe at
40 fuet, Nater level, 16 feet bulow
ground level, 24 hours after hole
completed, March 7, 194].

= o -

77, Flat, A, L, Dunn 225 feet north
of 50, 'H, & T. C, Ry. Co, sur. Alti-
tude at surface, 1324.2 Teet.

Sendy gray soil 3

Sandy red clay
Gray sand and gravel
Coarse-grained red

= 3
)_1
Q W W

sand 2 1z
Sand and gravel 4 16
Dark-red sand 8 22
Coarse-grained sand

and pea gravel 5 2

Set 2-inch point with 2-inch pipe at
27 feet, .ater level, 16.6 feet below
ground level, 24 hours after hole
completsd, ifar. 6, 194l. __

78, Flat, &£, L. Dunn, 300 feet north-ofi _
50, H. & T, €, Ry.: sur. nltitude at
surface, 1324,0 feet,

Sandy dar-colorsd soil-
ned sand

Gray clay

Red sand

Sandy red clay

Pea gravel and sand
ned sand

Set 2-inch point with Z2-inch pipe at
24 feet, .ater level, 16.8 feet below
pround level, 24 hours after holas
completed, Mar, 7, 1941,

o

[S2 I
(1N AV o AU I T W~ o

Dy G -3 ¢
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79. Flat, A. L. Dunn, 500 feet north of
73y He & To Cs Ry« Co. sur. Altitude
at surface, 1320.6 feet.

82. Flat, A, L. Dunn, 75 feet west
of 50, Hs & "Te C{- Ry- CO- sur.

Thickness Depth Thickness Depth

(feet) (feet) (feet) (feet)

Sandy dark-colored scil 4 4 Sandy red soil 3 3

Sandy gray clay 5 9 Sand, clay 3 6

Coarse-grained gray sand 9 18 Red sand il 17

Fine-grained gray sand 1 19 Sand and cravel 1 18

Gray sand, pea gravel 3 22 Red sand and gravel 15 33
Red sand and clay 7 2 Set 2-inch point with 2-inch pipe at

Bird's eye clay 1 30 33 feet. Water level, 18.8 feet below

Water level 16.1 feet below ground
level, 24 hours after hole completed.
Mar. 94 1941.

80« TFlat, A. L. Dunn, 75 feet south of
33, He & Te C. Ry. Co. sur. Altitude
1328.8 feet.

Dark—-colored sand 9 9
Red sand and gravel 2 11
Red sand 6 17
Gray sand 2 19
Coarse-grained red sand 1 20
Red sand, gravel, clay 3 23
Fine-grained red sand 5 28
Red and zray sand,gravel 8 36
Gravel 1 a7
Bird's eye clay 3 40
Water level, 20.8 feet below zround
level, 24 hours after hole completed.
Mar. 29, 1941.
8l. Flat, A. L. Dunn, 150 feet north
of 33, SE: sec. 356, H. & T. C. Ry.
Co. sur. Altitude 1332.68.
Dark-red sand 3 3
Red sand & 7
Red sand and clay 2 9
Gray sand 9 18
Red sand and gravel g 2
Fin=s-grained red sand 10 a7

Bird's eye clay p 39
Water level, 21.5 feet below zround
level, 24 hours after hole completed.

measuring peoint, 28 hours after hole
complated. Mar. 8, 1941.

83.. Flat. A. L. Dunn, 75 feet east of
B0, H. & Ts Ci Ry, Coe sur,

Soil 2 2
Sandy gray clay 7 9
Red sand and gravel 9 18
Red sand 1L 29
Red sand and lea gravel 5] 34

Left open hole with 4-inch casing at
34 feet.

84. Flat, A. L. Dunn, 75 feet north of
33, H. & T» C. Ry. Co. sur. Altitude
at surface, 1329.0.

Sandy red soil 4 4
Sandy red clay i 11
Green sand and cravel 7 18
Gray sand and zravel 3 21
Red sand and gravel 4 25
Coarse-grained gray sand 2 27
Gray sand & 33
Gravel and sand 4 3
Bird's eye clay 1 38

Water level, 19.9 feet below ground
level, 24 hours after hole completed.
Mar. 25, 1941.




PARTIAL ANALYSFS OF WATWR OBTAINTD DURIRG INVTSTIGATION OF WATTR SUPPLY FOR TROWFLL, TFXAS

(Analyzed at The University of Texas under the dirzetisn >f B.P.Schoch and B.W.L

oht.,

Results are in perts ver million)

Depth Date Tobel Jal- Magne- Sndium and Bicar- Sul- Chlo- Ni- %luonr— Tatal
Well Ownr of of diss»lved cium sium Prtessium bonate fate ride trate ide hardness
well collaction solids (Ca) (Mg) (Na + K) (HZ03) (S0,) (71) (NO3) (F)  as CeC0j
[ F5.) {cale. ) ' (calc.)”
1 City »f Crowell 1% July 31, 1940 1,392 206 ) 1453 250 T 59F T 240 R S 309
3 Foerd County 3L Sept. 4, 194C 1,355 125 a8 200 275 427 220 1%9 0.6 ST
5 do. 18 Sevte Ts 1-L0 1,265 104 45 234 263 L34 230 62 - 530
) do. i i do. L97 Lo 40O 79 275 116 53 29 0.6 275
7 do. 17 Sept.1C, 1340 717 i) L7 108 293 213 97 3c = 339
g da. 12 Sept.l1l, 1S40 595 5 L2 95 305 1lik 58 50 - 316
9 do. 17 Sept.lH, 1340 662 79 50 30 281 175 32 5% - 401
10 do . 14 Sept.13, 1940 b47 75 57 30 299 159 82 51, - 196
i1 do. 14 Sept .17, 1940 431, 79 57 21 293 182 109 2 - L30
2 do. 12 Sept.13, 1940 332 26 63 115 281 248 1k6 35 = L7k,
13 do. 28 Sept 15, 1940 250 23 6L 107 2807 2R2. 55 32 C.b 512
14 do. 13 Sept.20, 1240 1,399 166 99 151 256 5% 220 I o S5
15 do. 19 do. i, 36 5 69 238 240 110 35 0.9 1.20
15 do. 17 Sept 2L, 1540 911 91 50 141 237 310 142 25 - L72
i do, 19 ek, 3, 198D 776 90 L7 117 366 233 71 32 - 419
19 do. 13 Oet. 5, 1940 1,066 119 63 160 354 334 190 20 0.9 597
20 ds. 15 et. 8, 1940 1,086 155 72 106 3.8 305 185 22 8.5 702
248 do. 15 M2y 7, 1540 73C 73 36 129 232 252 96 20 0.8 333
22 do. g Ocb. 10y 3940 1LY 112 L9 205 305 L27 1445 27 859 L3C
23 do. 20 do. 1,339 156 63 203 29 342 215 191 = 545
2L do. 21 Oet. 11, 1950 1,075 113 L5 203 21T 249 195 b/ - L68
2 do. 25 gek. 17: 194D 358 105 34 154 305 307 1156 g/ 0.8 401
245 dn. 32 dn. 2,028 196 2, 379 409 %06 320 2 S 337
29 Ao, 25 Oct. 22, 1940 93 82 L7 190 o3 N 1% o2 32 - 399
28 s 32 An. 530 93 3L 23 372 W, 52 93 0.3 371
2% dn. 2 Ogts 255 1940 576 90 42 53 A75 108 20 58 - 396
30 dn. 22 Oct. 31, 1940 470 Lo 36 72 201 21 93 32 - 262
31 do, 15 Qct.. 25, 1340 591 129 49 5 275 58 250 b 0.3 525
32 do. 23 Nov. 2, 1940 509 20 43 66 244, 196 54 50 - T
33 do. 23 do. 370 b1, 29 29 244, i 35 20 = 278
33 do. L0 Apr. 3, 1941 372 70 28 25 256 58 3l 20 0.5 29
33 do. LO kow, Qe TOLY 367 75 29 16 250 58 35 20 . Dkh 303

a/ Sulfate less than 10 pargg per million.
b/ Nitrate less than 20 perts per million.

41
s ]



Partial analyses

of water obtained during investigation of

e st
a0 rmer ot
well
(ft.)
34 Waard County 23
35 Ao, 20
34 dn. 2
37 dno. 273
33 An, 23
29 do, 217
ié A3, QL
L1 Ao 23
L2 do. 0
03 di, 20
Ll doe e
45 do. z2
L5 do. 31
L7 H0 . 20
LR dn, 25
14.9 do. 221
50 . A. Dunn z20
50 do. 22
50 do. LT
50 do. LD
51 Foard Countv 19
52 do. 2le)
53 do. 26
54 do. 25
55 do. z
56 do. 16
54 do., 25
52 Ao, 2
r? H. Fox 2
dos. 5
ul ”arry avhlagel G
52 1, 5

bl

Foard County

i
3

4‘:-'

water supply for

Srowell, Texas—~Uontinued

Feb.,

7,

1941

5,93

959

»330 1,130

" Date Total Tal- Tlagne- Sndium and Picar- Sul- Ghlo- Ni- rluor— Totel
aP A g5 lVPA cium sium  Potsssium bonate fate ride trate ide hardness
cnllectirn sa1i (ca) (Mg) (Na + K) (HZ0N3) (S0,) (1) (103) (F) as Gal0q
(cale. ) (cale,)
" Wov. &, 10 807 28 33 L0 375 261 g1 38 0.7 379
Nov, 7, 1940 854 97 L3 109 o387 300 100 . - LL5
Nov. 11, 1940 37 53 26 23 264 5 I 55 Al 265
A, 545 95 57 57 224 229 76 32 - L6
Nov. 15, 1940 423 79 3L 50 31 109 41 gk - 336
Wov, M 1010 1,677 235 1% 141 275 71k 305 o0 I o e 1,102
Nov, 135 1740 1,573 208 108 145 258 AM 330 a5 041
Nov, 17, 134C 330 5% 2 20 13- 7T 2% 33 - 252
Nov. 1°, 1340 245 51 21 14 20 3 11 35 - 213
Nov. P21, 1940 286 LY 24 14 291 22 8 22 243
Nov. 27, 1% 350 67 7 28 Uz 330 26 319
do. 351 60 19 L6 299 50 10 b/ 227
da, 2,750 232 119 L, 223 1,393 290 72 1,209
Dec, 3, 1940 L7 63 39 33 Zhdy 119 O 28 319
Dec. 4, 1940 531 75 39 36 433 42 37 349
Dec. 5, 1740 334 55 31 25 268 50 21 20 264
do. 3054 58 32 3 214 ¥ 26 B 275
Mar. 8, 1941 350 74 24 15 250 65 18 o8 290
Mar, 11, 1941 358 72 23 91 250 70 13 oe o,
Mar. »3, 1941 351 55 25 9 250 66 16 28 048 240
Dec. 9, 1940 451 5l L 40 329 o 52 3z - 342
Dec. 8, 1940 361 62 33 21 299 22 1C 40 250
Dec. 11, 1940 1,106 166 56 11 323 AL 38 636
Dec. 10, 1940 322 59 L5 3 1) 27 5 b/ 333
Dec. 12, 1940 300 e 23 22 299 b2 8 B 240
do. 323 =7 29 2 335 z 5 20 263
Dec. 16, 1940 455 55 37 60 329 73 28 40 288
Dec. 17, 1940 e, T 45 E17 343 139 82 20 373
Dec. 12, 1940 £29 50 37 125 390 92 100 2 303
Ao, 375 58 2 45 293 58 42 b/ 262
Dec, 20, 1940 577 95 4 36 32 1P 3 o 153
do. 667 184 53 60 }QQ 50 b/ L77

a/ Sulfate less thdn
b! Nitrate less th

10 parts pPP million.
20 parts p'r millimm.

A,
(o



Partial anslyses

of water

obtained during inv -stigation of water supply for Crowsll, Texss—o3sntinued

ell

Dwner

D=pth
of
wer 11,
(f5.)

Date Total Cal-
of disslved oium
enll etin snlids {(7a)

Magne—

sium
(rg)

Sodium and
Potassium
Emf + K

v-\.t.J.. > -

B ear= Sul-
bonate fote

Shilo—-
ride

§ (50 () (1)

Ni—
trate
(NOg)

Fluor-

ide

(

n)

X

)

Tobal

hirdness
as Calld

(c

alc.)

&

65
66
67
57
58
20
70
71
73
Th
75
s

i

0y
144
145
147
149
149
150

Fosrd County
do.

?rard County
W. A. Dunn
dno.
A. L, Dunn
do.
A,
da,
do.
da,
0. He Thite
W T« Dunn
9. L. Pnnn
Dunn Fst.
T, Dunn
! . f-l. ‘Dunn
~— Bledsne

A.T.S.F. Ry,

Citv of Jrowell

2l
26
22
22
15
S
20
22
a5
25

4{)
~

24
~r
=73
iy
Spring
Spring

Lake

Jan. 10, 1951 1.96% 210
Ho 1,145 136

Jan. 14, 19.1 581 23
Jan. 29, 1941 624 103
Jan. 15, 1941 3435 52
Jan., 17, 1941 314 &5
343 74

253

Fab. 7, 1941 35 73
ek, L7, 1941 449 72
Feb, 3., 1941 103 70
Mo 29, 1643 % 57

‘far.,
Sas,

i

oL] hO3 o,
AT 364 70
1941 AL 3,

!
e T2
3
o

Ddet, 22, 1540 52 53
Jan, 24, 1341 3

v

N - o !
NTFA, iy i

Jat, 2, 1S hl
Jan. 26, .1941

l f\

o ]

S Jte It T
=L O R
Haornva a3

Pt et
R A B T B o S
-3

|—J
i O =3

do . e e

Oets 1%, 1540 1,003 :
ﬁ &5 .?t; f)

15

L: e 5 600

T
77
L3
36
23
“7
27
L1
32
27
23
22
,'{: :‘
35
29
a0

™

t

8,
55

b 0

e )

313
141
41
45
21,

L

ol
27
17
36
2

a0

”5

378
373
27

o)
S R

DI BT
A _,J [W
N

L%
GO Ll 6 O

755
479
151
174
37
%
Th
129
=
7?
Jk
oL
134

2 WE N DN
LW 2 O o,

ey

ACTILOTE o5

I~

) B I

270

\J O O

"
¢

oy

L 8 BN G R

SRR R Y O L
E O

L2
43
o4
L7
L2
=74

3,2
657
L2
455
302
QFO
351
eI
e
aiple)

=54
330G

303
272
273
515
521
283
Slydy
L63
L9

2/ Sulfate less than 10 perts per million.

Y

g/ Nitrate less than 20 parts per million,

- 4
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