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INTRODUCTION

The present report consists of a group of papers prepared chiefly
by members of the United States Geological Survey., It relates chiefly
to the work of the Geological Survey and cooperating Federal, State,
county, and local agencies in obtalning records of water levels and
artesian pressure in observation wells in 25 States and the Territory
of Hawali, It is planned to be the first of a series of annual reports
on the fluctuations of the ground-water levels and artesian pressures
in the United States. No effort has been made to obtain strict uni-
formity among the several papers, either in subject matter or in the
details of presentation,

The papers covering most of the States relate only to the work of
the United States Geological Survey and cooperating agencies, but for
some States the work of other agencles is also outlined. Thus an out-
line is given of practically all water-level work 1ln California, in-
cluding a large amount of valuable work done independently by State and
other agencies. For most of the States that are covered a historical
outline is given of the water-level work that has been done by the
Geological Survey and cooperating agencles., For some States, how-
ever -- for example, Montana -- only the records of specific projects
are given, Considerable water-level work has also been done in some
of the States that are not included in this report. It is hoped that
in the reports for ensuing years adequate information for all States
can be presented.

In cooperation with the\State geologist of South Dakota, about
75 artesian wells west of the Missouri River were investigated by
T. W, Robinson in 1935, and, with certain exceptions, one or more
measurements of depth to the water level or artesian pressure were made
on each of these wells, The records of these wells are to be pub-
lished in a bulletin of the State Geological Survey. Water levels
were measured in several wells in Georgia in connection with an in-
vestigation of the Warm Springs area by D. F, Hewett and others. An
automatic water-stage recorder was maintained on one observation well

in Memphis, Tenn,
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The water levels are given with reference to datum planes of differ-
ent kinds, Some are given in depth below the measuring point -- that 1is,
below the recognized reference mark at or near the top of the well from
which the depth to the water level in the well is usually measured; some
are given in height above mean sea level; and some are given in height
ebove an arbitrary datum plane, The preferred method of expressing water
levels is the arbitrary-datum method thet was developed in connectlion
with the work in Pennsylvenia and is used also in this report for the
records of the eight ereass of the United Stetes Soll Conservation Ser-
vice in which the Geological Survey is cooperating. This method and its
aedventages are described in the report of the committee on observation
wells.l According to this method a date is chosen when the water levels
ere at a low stege, and the arbitrary datum for each observation well is
taken to be 10 feet below the water level in that well on that date, For
the Pennsylvania project the date was November 28, 193l; for the eight
Soil Conservation projects it was Januery 1, 1935, The depths to the
water levels were not generally measured on January 1, 1935, but were com-
puted by interpolaeting between the last measurement in December 1934 and
the first measurement in January 1935. If on any project a new obser‘vation
well is added after the program has been started, its erbitrary datum is
determined by selecting a date when the other observation wells of the
project have an average stage that is fairly close to 10 feet, and as-
suming that the water level in the new well on that date is at the
aversge stage,.

The present report end the plan to issue ennuel water-level reports
in future years are to be regarded as a step in the realization of a
Nation-wide program of water-level records which has been recommended
by the National Resources Commlittee and on which the Geological Survey
has been intensively working in recent yegrs. In this connection atten-
tion is called to the report of the committee on observation wells of the
Geological Survey, which is e preliminary manual of methods that was is-
sued by the Department of the Interior in mimeographed form in May 19353
also to the series of papers that were presented in the symposium on
ground-water levels at the meeting of the Section of Hydrology of the
American Geophysicel Union on Mey 1, 1936, and are to be published in
the Traensactions of the Union. In the introduction to the report of the

committee on observation wells is given a general outline of the water-

1 Leggette, R. M., and others, Report of the committee on cobserva-
tlon wells, United States Geologlcal Survey -- a preliminary mamual of
methods (mimeographed), pp. 56-57, U, S. Dept. Interior, May 1935,

.
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level work of the Geologlcal Survey and a discussion as to what 1s needed
to develop this work into an adequate Natlon-wide program.

Acknowledgments for effective services in the preparation of this re-
port are due to V. C, Fishel, especially for his work on the papers re-
lating to the projects of the Soil Conservation Service, to Bernard H,
Lane, who edlted the entire report, and to Miss Florence Garrlison, who
typed the offset copye.

The following instructions were issued December 18, 1935, for the
preparation of contributions to this report:

Each State section will consist of two parts -- first, a comprehen-~
sive description of the water-level work that has been done in the State;
and second, a presentatlion of selected data.

The first part is required in full for each State and should give
essentially the following information: (1) A brief historical review of
water-level work that has been done In the State, including the essential
facts in regard to agencles and personnel, the flrst measurements that
were made, the development and interruptions of the water-level programs,
and the length of records. (2) A comprehensive description of the water-
level work in the calendar year 1935, including a statement regarding the
cooperating agencies and approximate statements as to the total number of
wells in which water levels were measured at least once in 1935, the num-
ber of wells in which more than one measurement was made during the year,
and the total number of individual measurements made during the year.

(3) A general statement as to the program of measurements -- about how
many wells were measured weekly, monthly, or at other intervals in 1935,
and something as to whether the measurements were made by our own regular
staff, by men who were employed to make rounds of measurements at stated
intervals, or by local observers of individual wells. (No statements
need be Included as to whether the measurements were voluntary or as to
their cost.) (4) Information as to the number of automatic water-stdage
recorders that were operated during 1935. (5) Ground-water provinces
covered, (6) General range in depth, diemeter, and type of wells.

(7) General classification of wells as water-table or arteslan, and
whether in areas affected or unaffected by heavy artificlal withdrawal.
(8) General information as to the character and permanency of measuring
points and bench marks and to what extent they have been tied in by in-
strumental leveling. (9) References to existimg publicatlons that con-
tain water-level data and a statement as to the avallability to the
public of unpublished records.

The second part of the State sectlon will consist of Information in
regard to fluctuations of ground-water levels in 1935, and to some ex~
tent to fluctuations during the entire period since measurements were
begun. Some data must be glven in each State section, but wide latitude
1s allowed to the different men in regard to the amount of data con-
tributed and also in the method of presentation., This latitude is
granted in order that the project may not lnvelve more work for any man
than he can do successfully without essentlal interference with his
other assigned work; also, in order that the report may be properly
adapted to the other reports that are being prepared in the division,
For example, in some States a large amount of data 1s being collected
and there is provision for publishing the data in other reports, whereas
in other States there are only a few observation wells and it may be
desirable to give the complete records in this annual volume. A compre-
hensive and systematic plan should eventually be develcped and executed
for each State 1n which water-level measurements are made, but thls work
may require conslderable time and should not be allowed to delay sub-
mission of material for the 1935 report.

In so far as practlicable a conclse summary should be given of the
water-level fluctuatlons during the calendar year and also of the
fluctuations during previous years for which there are records., This
may be done by glving the average fluctuations of all the observation
wells or of selected groups of wells, elther in the text or in tabular
form. Information is especlally desired as to the average fluctuations
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of the observation wells or of selected groups of wells, either in the
text or in tabular form. Information ls especlally desired as to the
average fluctuations of the observation wells in the State that are
clagsified as water-table wells not situated in any recognized cone of
depression. This information should include the number of wells used in
obtaining the averages and the average water levels on or about January 1,
1935, and on or about January 1, 1936, It may also include the average
on or about the first of each month in 1935 and in previous years.

It 1s desirable to include for several typlcal wells the complete
1935 records and also summaries of the records of previous years. Full
information, such as is given on form 9~185, with. full desgcriptions of
the measuring points and benchmarks, must be given in regard to each
well for which individual water-level data are presented., It 1s planned
that this information will not be repeated in future annual reports.
The records may be given elther in depths below the measuring points or
in elevations above an arbitrary datum. If an arbitrary datum is used
its depth below the measuring point must be given,

Correlative records of precipitation and stream flow are not re-
quired but may be included in speclal cases. Furthermore, a concise
description may be submitted of any especlally interesting or unusual
types of water-level fluctuations or interesting correlations of such
fluctuations with precipitation, stream flow, pumping, or irrigation.



ARKANSAS
GRAND PRAIRIE REGION

By D. G. Thompson

Measureménts of the depth to water in wells in the Grand Prairie
reglon, comprising Arkansas County and parts of Prairie and Lonoke
Counties, have been made since 1927 by the United States Geological
Survey In cooperation with the Arkansas Geologlcal Survey and the
Arkansas Agricultural Experiment Station. Measurements were first made
in 14 wells in September 1927 by 0. E. Meinzer. Beginning in July 1928,
from 100 to 150 wells were measured several tlmes a year for 2 or 3 years.
As funds for the work were reduced, the wells were measured only twice
a year, and in 1934 and 1935 only once a year, Water-stage recorders
have been maintained on one well continuously since July 20, 1928, and
on five other wells for periods of 16 months or more.

The only significant draft on the principal water-bearing formation
is that for rice irrigation and generally continues from about May 15 to
September 15, sometimes with a little pumpage earlier or later than these
dates. Therefore, when two measurements a year were possible these were
made not later than May 15 or earlier than September 15. An effort was
made to measure the wells several weeks before pumping began and after
it stopped; and also, so far as possible, to make each succeeding annual
measurement on the same day of the year as the previous measurement. In
the first few years of the investigation the ennual spring measurements
were made in the later half of April emd early May. However, it became
desirable to have the results available earlier, and the measuring period
was shifted to late February and early March. During the first 2 years
after this shift most of the wells were measured both in February or March
and In April or May, to afford a basis of comparison with the earlier
records.

The Grand Prairie region is a part of the Gulf Coastal Plain. The
section consists, at the top, of beds of clsay, silt, sand, and gravel of
Pleistocene age that range from less than 100 feet to 250 feet or more in
thiclkmess. Throughout practically the entire area the upper part of these
beds, to a depth of 25 to 100 feet in different places, consists largely

of clay or silt, which 1s apparently very impervious. There is good
5
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evidence that very little 1f any recharge of the underlylng water-bearing
beds occurs by direct downward percolatlon from rainfall, and that the
water moves in laterally from points of recharge beyond the borders of
the reglon.

Beneath the Plelstocene beds 1s several hundred feet of clay and sand
of Tertlary age. About 10 wells take water from some of these sands.

The altitudes of the measuring polnts of most of the observation wells
have been determined by means of instrumental levels tled to a line of
levels run from a United States Coast and Geodetic Survey bench mark at
Varner, in Lincoln County, to a similar bench mark at Hazen, in Prairie
County. Along this line permanent bench marks were established 1n the
towns and at Intervals of about 3 mlles, and less permanent bench marks
at shorter intervals. The levels were run by the topographic branch of
the United States Geological Survey.

For many wells the measuring point 1s the top of the pump base, which
1s commonly an Inch or two above the top of the steel well pit or casing,
Tnasmuch as the pumps of many wells are removed at intervals of a féw years,
some of the reference polnts have been disturbed and not always returned to
the same altitude. It has not been possible to relevel to these wells, but
an attempt has been made to apply approximate correctlons wherever there
has been a noticeable change 1n the altitude of the measuring point.

On the following pages records arc given for 18 wells, on 5 of which
automatic recorders have been maintained during at least a part of the
perlod of observation. For the recorder wells the depth to the water level
1s glven on dates when the wells were vislted; for other wells all measure-
wments are gilven.

A1l the wells for which automatlc records are avallable, with one
possible exception, show fluctuatlions that are caused by fluctuations of
atmospheric pressure. These atmospheric fluctuations have been proved to
be practically constaﬁt for wells 60 miles apart. Minor differences may
be attributed largely to the differences in pressure in different parts of
a high or low pressure area separated by such a distance. Observed
fluctuatiosns due to this cause have been as much as 1 foot within a few days
and are frequently more than & inches as areas of high and low pressure pass
across the region.

Most of the wells have hydrographs of simllar types with highest
points Just before the irrigation season begins. Thereafter there is a

drop rather rapid at first and then becoming slower and slower but generally
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continuing to the end of the irrigation season. During the irrigation
season the water level generally rises from a few inches to several feet
when nearby pumps are shut down for periods of a few hours to a few days,
the amount of rise depending on the distance from the pumping well, The
lowest water level is generally reached at the end of the lrrigation
season. Thereafter the water level rises, at first rapidly, then more
slowly. In a few wells near the White River, along the eastern edge of
the region near Crocketts Bluff and St. Charles, the head has generally
declined for several weeks after the end of the irrigation season. In
. the noctheast and southeast corners of the area there is definite
evidence that the head rises and falls in fairly close accord with the
stage of the White River. Elsewhere there is no evidence of recharge
from any of the streams in the region except possibly in one small area
near the Arkansas River, at the extreme south end of the regiom.

Pumping for irrigation began about 1900, but it probably did not
become great enough to affect the general static level very much until
some time after 1910. Information is avallable in regard to the approx-
imate depth to water in a considerable number of wells drilled within a
few years before or after that date, and these data afford a basis for
general comparison with present conditions. The evidence indicates that
before there was amy heavy pumping for irrigation the water was under
arteslan pressure practically everywhere in the region, and the plezo-
metric surface was highest in the northwestern part and sloped eastward
or southeastward, with a gradient between 1 and 2 feet to the mile or a
little more. As a comsequence of heavy pumping there has been developed
a great lrregular canoe-shaped depression in the plezometric surface,
with its long axis trending north-northwest to south-southeast. '

This depression apparently is completely closed, and the contours of
the piezometric surface show that water 13 flowing into it from all
directions beyond its border; except that in low stages of the White
River there may be a break in the surrounding high part of the pilezo-
metric surface at 1ts southeast cormer, with some movement of water
toward the White River. It 1s a striking fact that in much of the
eastern part of the area the direction of flow has been reversed since

about 1910,

1 Ground-water supplies for rice irrigation in the Grand Prairis
region, Arkansas: U, S, Dept. Interior Press Mem., 49844, 21 pp., 2 maps.
Jan. 26, 1931,
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The lowest part of the depression in the plezometric surface ex-
tends from a point a few miles east and northeast of Stuttgart southeast-
ward to a point a few mlles south of DeWitt., In some wells in this part
of the area the head now 1s apparently 35 to 40 feet lower than it was
about 1910, In some parts where there has been a great drop in head the
upper part of the water-bearing beds has been drained, and the original
artesian condition has been succeeded by a water table. In contrast to
the great decline in head in the central part of the region, the decline
around the borders has been only a few feet.

10 @, G. Fitch., Near northwest corner NEiSELX sec. 12, T. 2 N., R. 8 W.

Depth of well 200 feet; depth of pit 80+ fest. Mseasuring point,

top of pit, level with land surface, until spring of 1930, when

pump was Iinstalled; thereafter top of pump base, about 0,10 foot

above top of pit. Measurements made from new polnt have been
corrected to the original point by deducting 0,10 foot; altitude

of original measuring point, 234.91 feet. Well equipped with auto=-
matic water-stage recorder, Dec. 1, 1928 to Mar. 30, 1930.

Depth to Depth to

water level water level
Date Time (feet) Date T4imes (feet)
Oct, 25,1928 Noon 48,33 Oct, 10,1930 3:45 p.m, 52.21
Nov. 19 4:05 p.m, 47.75 Apr, 20,1931 12:30 p.m. 47,89
Nov, 21 10:55 a.m. 47,73 Feb, 20,1932 2:40 p.m. 48.48
Jan. 18,1929 45,10 Apr, 18 6:00 p.nm. 47,68
July 3 1:20 p.m. a 51.68 Oct. 13 11:30 a.m. 52,43
July 8 10:00 a.m. 51,91 Feb, 21,1933 12:40 p.m,. 49,19
July 30 10:50 a.m. b 53.32 Feb, 28,1934 4:10 p.m, 48,82
Aug., 4 11:40 a.m. ¥ 54.12 Aug, 24 3:45 p.m. 54,00
Feb. 20,1930 11:30 a.m. 47.08 Oct. 15 11:00 a.m, 51,97
Mar, 21 4320 pem, 46.68 Nov. 19 12:20 p.m. 50,80
Aug, 12 c Feb. 19,1935 10:45 a.m. 49.57
Sept. 1 2120 p.m. J 54.85
a Pumps running in wells 3 mile west and + mile northwest.
T Pump rumning in well % mlile northwest.
¢ Pumping.
d New reference point used in this measurement.

61A, Mrs. A. Maxwell, SW;SE} sec. 11, T. 2 N., R. 6 W, Measuring point,
top of plt, approximately level with land surface; altitude not
determined, This is sn abandoned well, It has been equipped with
an automatic water-stage recorder continuously since Oct. 29,1930,
but because of breakage of the float cable and unavoidable irregu-
larity in attendance there have been several breaks of considerable
length since about Feb, 1,1933, The well is equipped with a con~
tinuous recorder which operates about 6 weeks without attendance.
Whent it has not been possible to visit the recorder promptly after
the clock has stopped, checks for both time and vertical scale have
been lost. This well is on the extreme northern edge of the Grand

« Prairie region, and during the period of observation there has been
no pumpage within at least a mile of the well, In contrast to most
wells in the region the water level in this well generally reaches
i1ts highest level in June and its lowest level from about Nov. 1
to Dec. 31, or even later. This lag 1s perhaps due to draina%e
from the border territory, where there is no pumping, to the Inter=-
ior part of the area of heavy pumping. The followlng measurements
are those made whenever the recorder was visited to change charts.
In addition to the measureménts in the table the highest and lowest
levels reached each year according to the charts were as follows:
1930, highest (since begimning of record Oct. 29) 63.50 Nov. 9,
lowest 63.85 Dec. 303 1931, highest 62.98 May 9; lowest 64.30
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Dec. 3; 1932, highest 62.80 May 20, lowest 64,93 Dec. 31; 1933,
highest 63.45 May 27, (record for late part of year incomplete,
lowest through Oct. 14 64.56 Oct. 1; thersafter record 1s so

incomplete that highest and lowest polnts are not significant.)

Depth to Depth to
water level water level

Date Time (feet) Date Time (feet)
Oct. 29,1930 3:20 p.m. 63.53 June 2, 1933 9:30 a.m. 63.50
Nov. 25 11:15 a.m. 63,64 Aug. 8 3:30 p.m. 64.01
Jan. 19,1931 10:00 a.m. 63.78 Oct. 14 8:20 a.m. 64,38
Apr. 11 4:00 p.m. 63.52 (No record Oct. 14, 1933 to
May 22 4:30 p.m. 63.19 Aug. 24,1934)

June 13 2:30 p.m. 63.09 Aug. 24,1934 10:00 a.m. 64.55
July 3 3:40 p.m. 63.26 Aug. 27 1:30 p.m. 64.48
Sept.19 3:00 p.m. 63.94 Oct. 3 11:00 a.m. 64.73
Sept.24 3:50 p.m. 63.80 Oct. 9 9:00 a.m. 64.76
Oct. 12 10:00 a.m, 64.10 Oct. 19 9:00 a.m. 64.77
Dec. 22 10:40 a.m. 64.17 Oct. 22 3:00 p.m. 64.78
Feb. 20,1932 4:10 p.m. 62.59 Nov. 5 10:00 a.m. 65.00
Apr. 25 11:30 a.m. 62.70 Dec., 4 9:30 a.m, 65.13
June 22 3:00 p.m. 62.99 Mar, 7,1935 4:30 p.m. 65.28
Aug. 11 3:30 p.m, 63,38 Apr. 12 10:40 a.m. 65,10
Sept.29 4:16 p.m. 63,89 June 10 9:30 a.m, 64.63
Nov. 30 10:00 a.m. 64.23 July 18 2:00 p.m. 64.60
Jan. 14,1933 2:30 p.m. 64.35 Sept. 6 65.00
Mar. 15 11:00 a.m. 64.24 Dec. 1 65.38
May 18 2:00 p.m. 63,77 Feb. 21,1936 65.50

55 George Jensen (?) Near southwest corner sec. 13, T. 2 N., R. 5 W.
Measuring point, top of pump base, level with top of pit, about 1
foot above land surface. Altitude of measuring point, 225.85 feet.

Depth to Depth to
water level water level

Date . Time (feet) Date Time (feet)
Aug, 24,1928 12:25 p.m. 76,37 Apr. 28,1930 4:00 p.m. 60.63
Sept.25 3:30 p.m, 64.85 May 12 2:30 p.m, 60,60
Nov. 13 11:10 a.m. 60.20 May 16 4:30 pem. 59.17
Mar. 18,1929 5:30 p.m. 54.36 May 21 7:00 p.m. 52,76
Apr. 29 2:06 p.m. 52.50 June 8 4:30 pom. 71.87
May 15 5:10 p.m, 53,80 June 30 4:00 p.m. 78,40
May 25 3:50 p.m. 53,78 July 9 4:30 p.m. 79,04
July 9 12:30 p.m.a 72,76 July 19 9:30 a,m. 81l.40
Aug. 5 12:30 p.m.B 78.35 Aug. 15 e

Aug. 28 3:30 p.m.c 79.38 Aug. 30 2:15 p.m,  82.10
Sept.12 11:45 a.m.d 78.25 Sept.19 11:00 a.m. 77.88
Sept.27 3:35 pem. 71,78 Sept.29 8:30 a.m. 69,98
Nov, 13 3:30 pem., 63.74 Nov,., 19 6:30 a.m. 66.68
Feb. 20,1930 5130 p.m. 55.40 Jan., 19,1931 9:00 a.m., 64,99
Mar, 31 8:00 a.m. 58,27 Feb. 28 1:00 p.m. 59.50
Apr. 15 8:00 a.m., 59.02 Apr. 22 8:10 a,m., 59.60
Apr. 23 9:30 a.,m. 60,30 May 1 8:00 a.m. 59.23

Pumps running in well % mile north and 1/3 mile southeast.

Pumps rumnning in wells 3 mlle north and % mile west.,

Pumps running in nearby wells,

Pump running in well 1/3 mile southeast.

This well has been pumped, but not much. Steel tape hung on pump did
not strike water.

lolaloloim
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55. George Jensen-~Continued,

Depth to Depth to
water level water level
Date Time (feet) Date Time (feet)

Aug. 27,1931 2:40 p.m. 71.28 Sept.26,1934 8:15 a.m. 69,42

Sept.29 8:30 a.m, 68,17 Oct. 19 8:40 a.m,. 68.64
Feb, 20,1932 5:30 p.m. 56.24 Nov, 12 9:00 a.m. 68.46
Apr. 19 9:00 a.m. 58,34 Nov. 28 4:15 p.m. 67.80
Sept. 7 7:30 a.m. 73.68 Dec. 3 3:30 p.m. 66,70
Sept .29 6:00 p.n. 69,36 Dec. 4 1:20 p.m, 66,64
Feb, 21,1933 8:00 a.m, 57.48 Dec. 14 3:10 p.m. 64.87
Feb. 22,1934 1:20 p.m. 64,15 ? | Dec., 22 9:30 a.m. 65.25
Mar, b5 5:00 p.m. 57.66 Feb. 20,1935 1:30 p.m. 61.25
Aug. 23 5:00 p.m. 80,356 Mar, 13 8:15 a.m, 52,37 ¢
Sept. 8 £ Mar. 18 4:00 p.m. 59.05
Sept.1l4 8:00 a.m, g 72,00

£ Dry at 88 feet.

g Plant pumping 1 mile south.

116. Steve Shimek, Jr. NW;NW; sec., 30, T, 1 N., R. 5 W, Measuring
point, top of pump base, 0.15 foot above top of pilt and 0.6 foot
above land surface, Altltude of measuring point, 215.39 feet.

Depth to Depth to

water level water level
Date Time (feet) Date Time (feet)
Sept.21,1927 P 64.39 Apr, 18,1930 3:20 p.m. 64.85
Apr, 18,1928 e 62,01 Sept .23 4:00 p.m, 68.80
Aug. 1 ese 65,58 Apr. 18,1931 2:10 p.m. 66.72
Sept.24 10:55 a.m, 65,02 Aug, 13 8:10 a.m. & 71.16
Oct. 23 9:00 a.m. 64,66 Sept. 3 8:45 a,m, 72.07
Nov. 9 5:00 p.m. 64.43 Sept.23 4:35 p.m. 69,22
Jan, 15,1929 2:40 p.m. 63.83 Feb. 22,1932 11:00 a.m. 67.80
Mar., 18 6:25 p.m. 63,46 Sept. 7 2:4t p.m. b 73.99
Apr. 25 9:00 a.m, 62,87 Sept .22 9:00 a.,m. 71.08
May 13 12:15 p.m. 63,13 Feb., 23,1934 9:45 a.m, 69.64
Sept, 4 10:00 a.m. 67.82 Aug, 23 4:10 p.m, 74.27
Sept.24 9:00 a.m. 66,80 Oct. 16 9:30 a.m. 71,43
Feb, 21,1930 5:00 p.m. 65.00 Feb, 21,1935 11:30 a.m, 70,30

a Shut down 8:30 p.m. Aug. 12,
T Plants nearby pumping.

126, Vennum & Patterson., NWZNW%# sec. 12, T. 1 S., R. 7 W. Depth of
well 138 feet; depth of pit &0 feet; dlameter of screen 13 1inches.
Measuring point, bottom of hole in side of pump, 0,2 foot above
land surface. Altltude of measuring point, 212,17 feet.

Depth to Depth to

water level water level
Date Time (feet) Date Time (feet)
Aug. 10,1928 ... 33.70 Aug. 5,1929 6:00 p.m. 35,12
Sept.24 5:30 p.m. 33,60 Sept.ll 11:00 a.m. 35,74
Nov, 20 9:00 a.m. 33.62 Sept.24 5:50 pem. 35435
Feb., 12,1929 3:45 p.m. 33457 Apr, 21,1930 9:30 a.nm. 34,12
Mﬁ 21 4:10 p.m. 33420 May 21 8:00 a.m, 34.12
July 8 4:20 p.m. 8 34.17 Aug. 12 9:30 a.m. b 33.88

a Pump has been shut down for 10 days.
b This well not pumped this year. No nearby wells pumping.
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126, Vennum & Patterson--Continued.
Depth to Depth to
water level water level
Date Time (feet) Date Time (feet)
Sept. 1,1930 6:50 p.m. 37.88 Apr. 21,1932 4:15 p.m. 33442
Sept. 24 1:00 p.m. 33.90 Sept.24 91:40 a.nm, 34.84
Apr. 21,1931 12:05 p.m. 34,25 Feb, 20,1934 11:30 a.me ¢ 54,78
Sept. 7 Noon 35.40 Aug, 28 8:30 a.m. d 36,33
Sept. 24 1:30 p.m, 34.84 Sept .26 12:15 pem. 36.18
Feb., 20,1932 11:25 p.m. 33.92 Feb, 19,1935 4:30 p.m. 35455

¢ Pumped in 1933,
d Not pumped.

135, C. D, Yohe, SWiNW} sec. 27, T. 1 S., R. 6 W, Depth of well 138
feet. Measuring polnt, top of pit., Altltude of measuring point,
204,92 feet. Thls 13 an abandoned well 95 feet south of well
with pump. Depth to the water level reported to have been 28 feet
in 1916,

Depth to Depth to
water level water level

Date Time (feet) Date Time (feet)

July 30,1928 cos 37.55 Aug, 15,1930 11:40 a.m. @ 45.46

Aug. 18 10:30 a.m. 8 44,06 Sept.18 1:30 p.m. ~ 40,28

Sept.18 1:10 p.m. b 37.30 Apr. 25,1931 12:50 p.m., 39.11

Nov. 9 12:15 p.m. 37.36 Aug, 29 2:45 p.m. 8 46.24

Jan. 19,1929 ¢ 37.09 Oct, 22 9:40 a.m.,  40.48

May 15 12:10 pem. 36,90 Sept. 7,1932 5200 p.m. 40.88

July 9 9:30 a.m. b 38.66 Oct. 20 Noon 40.84

July 31 9115 a.m. D 38,51 Mar. 12,1934 1:00 p.m. 41,52

Sept.1l2 5:30 p.m. E 39,00 Aug, 25 10:40 s.m. 44,53

Sept.18 9:50 a.m. 38,80 Oct, 19 1:00 p.me 42,72

Apr. 26,1930 1:30 p.m., 37.80 Feb, 21,1935 2:50 pa.m. 42422

May 14 5:15 p.m. 37.72 Mar, 13 1:00 p.m. 42.25

& Pump in nearby well running.

D Pump in nearby well shut down.

¢ Depth to water In well with pump - 36.49

d Depth to water in well with pump - 38.88

144, Powell, SEINEL sec. 8, T. 1 S., R. 5 W. Measuring point, top
of outer raIsed rim of pump base, about 0.2 ft. above land sur-
face, Altltude of measuring polnt, 219,96 feet.

Depth to Depth to
water level water level

Date Time (feet) Date Time (feet)

Oct., 31,1928 2:25 p.m, 87.30 Oct, 22,1931 4145 p.nm. 91,32

Nov. 9:20 a.m. a 87.10 Feb., 22,1932 3:45 p.m. 88,08

Nov, 1 4:10 p.m. &8 88.43 Apr., 19 10:15 a.n,. 87.06

Apr. 15,1929 Ceew 8l.77 Oct. 20 1:00 p.m. 94,70

July 3:30 p.m. b 92,43 Feb., 23,1933 11145 a.m, 89.45

July 31 Noon C eesee Feb., 23,1934 11:00 a.m. 89,21

Apr. 18,1030 2:30 p.m. — 82,98 Aug, 25 2:30 p.m, e 102.00

Sept.18 cese G einne Oct, 18 4:45 p.m. 95.00

Oct. 22 3:00 p.m. 94,86 Nov., & 11:00 a.m, 93.95

Apr. 18,1931 1:40 p.m, 87.16 Nov. 28 1:30 p.m. 92,58

Aug. 28 3:20 p.m, 99.51 Feb., 21,1935 4:15 p.m, 90.46

a Measurements made during pumping test of well 145, 250 feet east.

P Pump running in well 250 feet east. ¢ Tape line stuck in well,

E Pump running, e Pump had been shut Jown only a few minutes before

measurement was made.
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159, Henry Bull. NZSE} sec. 29, T. 1 S., R. 5 W., % mile west of road.
Depth of well 656 feet; depth of pit 96 feet; dlameter of screen
8 inches. Measuring point, top of pump base at small hole on
south side, 0.2 foot above land surface. Altitude of measuring
point, 224.85 feet.

Depth to Depth to
water level water level
Date Timo (feet) Date Time (feet)
Sept,18,1928 oo 70.20 Apr. 25,1931 1:40 p.m. 57.45
Sept.24 10:00 a.,m. 61.05 May 1 4:05 p.m. 57,39
Nov. 9 11:35 a,m. 68.21 May 14 8:30 a,m. 57434
Jan. 15,1929 9:00 a.m. 56.92 Oct. 22 11:20 a.m. 61.59
May 13 10:50 a.m. 59.72 Apr. 19,1932 10:20 a.m. 56.83
Sept.18 9:10 a.nm. 64.25 Oct., 20 1:25 p.m. 62.10
Apr. 26,1930 12:30 p.m. 55.70 Feb, 23,1933 Noon 58,09
Apr, 28 5:30 p.m. & 55.60 Feb. 23,1934 11:30 a.m. 58,90
Sept.18 1:00 p.m. 68.70 Oct. 18 3:45 p.m. 63,03
Oct, 22 12:20 p.m. 64,92 Nov. 10 2:10 p.m,. 61.80
Apr, 18,1931 12:15 p.nm, 57.74

2 Speclal measurements of thils well made Apr. 28-30.

173, J. D. Minnis., NEINW; sec. 13, T. 1 S., R. 4 W, Depth of well 161
feet; depth of pit 105 feet; dlameter of screen 11-§/8 inches.,
Measuring point, bottom of hole cut below-top edge of pit on north
slde. Altitude of measuring polnt, 214.06 feet.

Depth to Depth to
water level water level
Date Time (feet) Date Time (feet)
Nov. 13,1928 vee 63.53 Sept.29,1932 11:30 a.m. 67.52
Jen., 99,1929 9:05 a.m, 63.34 Mar. 4,1933 4:00 p.m,. 67.82
May 7 3:30 p.me 62,65 Mar. 15,1934 4310 peme 68.31
May 17 1:45 p.m. 18 62.85 Sept.l12 3:15 p.m. 68,77
Sept. 6 cesos (b) Oct. 2 Noon 68.78
Sept.21 5140 p.m, 65.68 Nov, 12 ,3:20 p.m., 68,78
Apr. 23,1930 12:30 p.m. 64,32 Dec., 4 4:60 p.m. 68.98
Aug. 30 10:20 a.m. ¢ 70.28 | Dec. 22 2:40 p.m. 68,80
Sept.29 2:00 p.m,. 67.17 Mar. 6,1936 1:20 p.m. 68.47
Apr, 22,1931 11:20 a.m. 66.38 Mar, 15 4:45 p.m. 68,40
Sept.29 10:40 a.m. 68,16

& Pump out for repairs,
% Pump running.
€ Pump shut down at noon Aug. 29.

205, D, F., Fowler. Near northwest corner sec. 4, T. 2 S., R. 5 W.
Depth of well 150 feet; depth of pit 110 feet; dlameter of screen
11-5/8 inches. Measuring point, top of pit, level with land sur-
face. This 1s an abandoned well, about 75 feet south of well
with pump. Altitude of measuring point, 220.82 feet.

Depth teo Depth to

water level water level
Date Time (feet) Date Time (feet)
Sept.23,1927 ceeee 83.40 Aug. 18,1928 9:55 a.m. b 92.70
Apr. 18,1928 ..... 79.84 Sept.18 10:16 a.m. & 84.61
July 28 11:40 a.m. & 88.10 Sept.24 9:30 a.m. @& 84.54
Aug. 1 cebon B 91.06 Oct. 23 8:40 a.m. 83.75
Aug. 4 cenee B 92.33 Nov. 9 11305 a.m. 83.45
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205, D. F., Fowler--Continued.

Depth to Depth to

water level water level
Date Time (feet) Date Time (feet)
Jan. 15,1929 8:15 a.m. 82.48 Sept.17,1930 10130 a.m. h 88,39
Apr, 15 11:30 a.m. 81.38 Sept.23 3:00 p.m. 88,29
May 10 5:45 p.m. 81,62 Jan, 20,1931 10:00 a.m. h 90.38
May 31 4:00 p.m. ¢ 84,55 Feb, 28 2320 p.m. 87,38
June 3 11:10 a.m, d 81,39 Apr, 13 9:15 a.m, 87.31
July 9 8:30 a.m, © 89.86 Apr. 18 11:45 a,m. 87.36
July 30 4130 p.m. T 93.40 Feb, 22,1932 4:30 p.m. 86.53
Aug. 28 9:30 a.m. T 94,65 Apr. 19 10:45 a.m. 86,79
Sept,.14 3:00 p.m. 7 88.85 Feb, 23,1933 1:00 p.m. 1 88,00
Sept.17 8:50 a.m,. 88.44 Feb, 22,1934 2145 p.m. = 89,00
Feb, 21,1930 5:30 p.m. 84.64 Sept.22 10:45 a.m. 93,36
Apr. 15 5:00 p.m. 83.96 Oct, 18 3:00 pom, 91,20
Apr. 18 1:40 pem. 84.31 Nov, 5 11:40 a.m. 92.12
Aug. 27 s £ 91.11 Dec. 8 2100 pem. 91,43
a Pump in nearby well not rumning.
T Pump in nearby well running,
¢ Thls measurement may not be correct.
d Depth to water in nearby well with pump 81.20 feet.
€ Pump in nearby well shut down July 6, 7:00 p.m.3 started agaln July 9,

6:30 a.nm.
f Pumps running in wells 76 feet north and several hundred feet north.
& Temporary punp installed. Measurement 1s to oll in plt. Water level
in pit may be lower.

h Tape line lodged on pump.
T Tape may have hit obstruction.

261, W. M. Trice. SWiSE: sec. 9, T. 2 S., R. 3 W. Depth of well 158
feet., Measuring point, top of pit, 0.4 foot above pump base
and 0.8 foot above land surface. Altltude of measuring point,

209.7 feet.

Depth to Depth to

water level water level
Date Time (feet) Date Time (feet)
July 7,1928 cenes 60,43 Sept. 2,1930 10:15 a.m. 61,85
Aug, 23 a 60,02 Sept. 29 4:20 pem. 61,70
Sept.20 3150 p.m, ~ 61.25 Apr. 15,1951 2145 pem. 61,03
Oct. 18 2:00 p.m. 60.56 | Sept. 3:30 p.m. 62,50
Jan, 11,1929 3:40 pom. 60.02 Sept. 29 5:10 p.m. 62,756
Feb., 21 6:15 p.me. 59.35 Feb., 26,1932 1:40 pem. 61,82
Apr., 18 3:00 p.m. 58.60 Apr. 19 11245 a.m. 61.36
May 8 11:20 a.m. 58,38 Sept. 28 4130 p.m. ¢ 63,95
May 25 * 11:20 a.m. 57,90 Mar. 3,1933 3:30 p.m. 63.19
July b 4:35 p.m. b 57.80 Mar, 15,1954 3:00 p.m. 63.76
Aug. 2 5:15 p.m. 58.13 Septe. 10:40 p.m. ¢ 64.25
Sept. 2 10:05 a.m, 59,12 Octe. 1 4:00 p.m. 64.84
Sept.21 4:00 p.m. 59.66 Dec. 5 9:00 a,m, 65,35
Apr. 15,1930 2:20 p.m, 59.19 Feb, 22,1935 10:15 a.m. 64,056
Aug, 15 ceses 61,06 Mar. 15 2:30 p.m. 63,88

A& Pump shut down Aug. 20,
T This well not pumped season of 1930.
¢ Not pumped.

280, Fred Hedrick. NW{N\Wi sec. 3, T. 3 S., Re 5 W. Measurinfnpoint,
top ¢f plt, level with laend surface. Altltude of measuring

77056 0—36——2
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280, Fred Hedrick--Continued.
point, 216.0 feet. .This 1is an abandoned well. It has been
equlpped with an automatic water-stege reccrder continuously
since Aug. 11,1928, The depth to water has been measured
once a week for mecst of the time, and about once in 2 weeks
otherwise. The following measurements after Aug. 11 are
those made during the early part of each month., This well
1s affected by well 281, about 500 feet southeast, the water
level 1in well 280 dropplng about 3 feet when the pump in
well 281 1s started. Lowest level reached each year was as
follows: 1921, 91.08 feet Aug. 13; 1932, 91.26 feet Aug. 193
1933, 91,00 feet Aug. 283 1934, 92.15 feet Aug. 1l; 1935,
92.46 feet Mug. 30.
Depth to Depth to
water level water level
Date Time (feet) Date Time (feet)
July 20,1928 1:40 p.m. 87.03 Jan. 30,1932 4:50 p.m. 84.30
July 27 1:35 p.m, a 85.20 Mar. 6 5:50 p.m. 83.40
July 28 12:45 p.m. B 88.00 Apr, 2 10:00 a.m, 83.75
Aug, 1 10:35 a.m. 87.00 Apr. 30 3:35 p.m. 83.20
Aug., 4 9:35 a.m. 87.33 June 4 10:25 a.m. 88.76
Aug. 11 5:40 p.m, ¢ 88,13 July 2 11:20 a,.m, 88,75
Sept. 1 9:55 a.m, 82.88 July 30 10:15 a.m. 90.55
Oct, 2 11:00 a.m, 81,13 Sept. 3 2:08 p.m, 87,50
Nov, 2 1:40 p.m. 80.49 Oct. 2 12:30 p.m. 85,81
Dec. 18 1:30 p.n. 80,08 Oct., 30 7:30 a.m. 85,40
Jan., 12,1929  4:05 p.m. 79.80 Dec. 3 4:10 p.m, 84.88
Feb, 2 Noon 80,00 Dec. 31 1:55 p.m. 85.01
Mar, 2 1:10 pem. 79.45 Jen, 28,1933 4:056 p.m, 84,69
Apr., 6 10:30 a.m. 79.23 Mar. 2:55 p.m. 84.61
May 20 9120 a.m. 79.05 Apr. 1 1:05 p.m. 84,10
June 9 3:25 peme 81,06 Apr. 29 33150 p,m, 83,91
July 3 3150 p.n. 87.31 June 3 1:55 pe.m. 84,32
Aug., 2 11:25 a.m. 90,00 July 1 10:38 a.m, 88.80
Sept. 2 5:00 p.m. 87.04 Aug. 5 11:00 a.m. 87.25
Oct., 3 10:00 a.m, 83,91 Sept. 2 Noon 87.80
Nov., 14 11:00 a.m. 82,57 Oct. 1 4:47 pem. 86.65
Dec, 12 11:00 a.m. 82,19 Nove. 4 4315 p.m. 85,60
Jan, 14,1930 3:20 pem. 8l1.42 Dec., 4 2130 pem. 85,18
FPeb, 1 2:30 p.m. 81.59 Dec, 30 11:15 a,m. 85.50
Mar., 1 3:35 pem. 81,31 Feb, 3,1934 11:25 a.m, 85.02
Apr. 11 1:40 pom, 81,30 Mar., 3 9:55 a.m, 84,36
May 15 cesvs 80.78 Mar. 31 11:25 a.m. 84,60
June 9 7:30 a.m, 87.80 May & 9:20 a.m. 84,22
July 7 8:55 a.m. 90.85 June 2 9:35 a.m, 88,33
Aug, 2 11:20 a.m. 91,70 July 3 5:55 p.n. 89,89
Sept. 6 10:30 a.m, 90.42 July 28 10:35 a.m. 88,79
Oct. 4 9:35 a.m. 85.85 Sept. 1 5:05 p.m, 88,
Nov., 1 3340 p.m, 85.29 Sept.30 10:10 a.m. 87.74
Dec. 6 1:55 p.m, 84,24 Nov. 3 5:25 p.m. 86.17
Jan, 3,1931 3:15 p.m, 83,73 Dec, 1 4330 pome 86.25
Fob, 7 9:60 a.m. 83.43 Jan. £,1935 5:50 p.m. 86.26
Mar. 7 3:50 p.nm. 82,83 Feb, 2 2:45 p.m, 86,16
Apr. 4 10:10 a.m. 83.28 Mar. 2 11:05 a.m. 85.88
May 2 11:30 a.m. 82.85 Mar, 30 1:20 p.m. 85.54
June 6 3:40 p.m. 88,91 May 4 1315 p.m, 85,70
July 4 1:40 p.m. 87.9 June 1 11:30 a.m. 86.74
Aug. 1 3:45 p.m, 89.80 June 29 Noon 90,45
Sept. 1 cons 86.76 Aug., 3 5:40 p.m, 91,63
Oct. 3 1:30 p.m, 85.46 Aug., 31 2145 p.m. 91,786
Oct. 31 3:15 pem. 85.20 Sept.28 5:00 p.m, 88,11
Dec. 5 4:55 p.m, 84,60 Nov. 3 10:10 a.m. 87.46
Jan, 2,1932 2:30 pem. 84,20 Nov, 30 5325 pem. 87.16
Dec, 29 ceve 86.61

lolot®

Pump in well 281 not running.
Pump in well 281 running,
Recorder installed.
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318. University of Arkansas, Rice Branch Experiment Statlon.

SE3SE% sec. 3, T« 3 S., R. 4 W, Depth of well 127 feet;
depth of pit 105 feet; dlameter of sereen 18 inches.
Measuring point, top of pump base., Altltude of measur-
ing point, 203.49 feet.
Depth to Depth to
water level water level

Date Time (feet) Date Time (feet)

Apr, 17,1928 essee 75.25 Sept. 4,1931 4:40 p.m, 83.25

Sept .22 9:10 a.m. a 79.42 Sept.22 9:00 a.m. 83.06

Dec, 31 11:45 a.m. ~ 76.80 Feb. 25,1932 2:50 p.m. 80.77

Feb, 19,1929 2:10 p.m. 76,62 Apr. 20 8:00 a.m. 80.27

Apr. 22 1:15 p.m. 754,56 Sept.22 1:00 p.m, 83.84

May 9 4:30 p.m. 76.61 Mar. 2,1934 12:40 p.m, 8l.82

Sept.23 8320 a.m. 81,03 Sept. 8 9:40 a.m. 86.88

Apr. 18,1930 7:30 a.m. 78.22 Sept .21 8:20 a.m. 85.60

Sept. 22’ 9:35 a.m, b 83.36 Mar, 7,1935 12:30 p.m. 83.40

Apr. 17,1931 10:45 a.m. 80.06

a Measurement uncertain,

b Pump was operated this day.

392, Fred E, Hillman. SW%.sec. 1, T. 4 S., R. 4 W, Depth of well
143 feet, depth of pit 100 feet, dlameter of screen 10 inches.
Measuring point, top of pump base, 0.2 foot above top of pit.
Altitude of measuring point, 201.12 feet.

Depth to Depth to
water level water level

Date Time (feet) Date Time (feet)

Sept. 22,1927 «... 74.92 Apr. 17,1931 9:15 a.m. 78.09

Apr, 17,1928 .... 73.68 Sept. 4 3125 pem. 79.55

July 30 eoes a 75.856 Sept.23 2:45 p.m. 79.75

Sept. 22 10:25 a.m. 75,60 Feb, 25,1932 2:10 p.m. 78.84

Oct. 2 4:25 p.m. 75.37 Apr. 20 8:40 a.m. 78.58

Dec. 31 1:15 pem. 74.80 Sept. 9 5320 p.m. Db 8l.27

Apr, 17,1929 12:05 p.m. 74,70 Sept.23 6:00 p.m, 79.74

May 10 Noon 74,72 Mar. 2,1933 3:45 p.m. 79.54

Sept. 7 10:30 a.m. 77.04 Mar. 6,1934 4:20 p.m. 79.78

Sept. 23 9115 a.m. 76.55 Sept. 8 1:15 p.m. 80.69

Apr. 17 6130 pem. 76.12 Sept .2l 9:15 a.m, 80.78

Sept. 22 10:40 a.m. 80,50 Mar. 1,1935 4:00 p.m, 80,11

a Well in use this yéar.

b Not pumped in 1932.

456, E, W, McCuskey. Near northwest corner sec. 16, T, 5 S,, R. 3 W,
Depth of well 201 feet., Measuring point, top of raised rim of
pump base, 0,5 foot above land surface. Altltude of measuring
point, 198,04 feet.

Depth to Depth to
water leyel water level

Date Time (feet) Date Time (feet)

Sept. 22,1927 ..e. a 79,60 Mar, 9,1929 7:10 a.m, 76.84

Apr, 18,1928 J.e6 a 76.28 May 4 6:50 pem, 76,08

July 20 5305 p.m, 77 446 July 10 (b)

Aug, 13 4:00 pem, 77 .98 Aug, 13 10300 a.m, 78,53

Sept, 22 12360 p.m. 78421 Septe 3 10:20 a.m. ¢ 78,91

Nov, 14 3:26 pem. 77..56 Sept «23 10:55 a,m, 78,64

Feb, 20,1929 8:06 a.m, 76475 Mar. 20,1930 5:45 pem, 76,90
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456, E., W, McCuskey--Continued,

Depth to Depth to
water level water level
Date Time (feet) Date Time (feet)

Apr, 17,1930 7:30 a.m, 76,82 Apr, 21,1932 7:30 a.m, 79,63

May 18 cose (b) Sept, 8 6:00 pem, 85,30
Aug, 11 3:15 pems 4 8157 Sept .22 3:00 pem. £ 87,95
Sept.22 1:20 pem. 81,12 Feb, 24,1933 Noon 80.52
Apr, 16,1931 4:45 p.m, 78,75 Sept,11,1934 8:00 a.m, g 83.58
Msy 16 6:00 pem, 78.59 Sept .22 8:00 a.m,. 83.21
Sept. 3 1:00 pom, e 82,91 Dec, 8 9:00 a.m, 81,84
Sept.22 11:25 a.m, 82,90 Feb. 23,1935 10:15 a.m,. 81,44

Feb, 23,1932 §:00 pem, 80,12

a Reference polnt uncertain,

T Pump running,

¢ Pump shut down Aug. 29,

d Pump shut down Aug., 7,

€ Pump had been shut down for 5 hours,

T Measurement uncertain,

g Had been pumped.

499, Quandt & Lowe. Spanish grant 2300, equivalent to sec. 27 or 34,
T, 7 S., R, 3 W, Measuring point, top of pump base. Altitude
of measuring point sbout 180 feet (estimated).

Depth to Depth to
water level water level

Date Time (feet) Date Time (feet)

Septe 22,1927 eeee a 37,67 Apr, 25,1930 8:15 a.m, 34,75

Apr. 18,1928 .e.. 34,37 Sept,.22 5:30 p.m, 41,30

. July 31 ceee 32,52 Apr, 16,1931 2:00 p.m. 38,96

Aug, 30 c“sse 35,62 Apr, 28 3:00 p,m, 38.85

Sept. 13 12:50 p.m, 35.85 May 16 11:00 a.m, 38,50

Sept, 22 3:00 pem, 36,21 Sept. 4 11:20 a.m, 41.81

Nov, 10 3:25 p.m. 37451 Sept .22 3:10 pem, 41,98

Dec. 9 2:20 pem, 36,90 Feb, 24,1932 11:15 a.m. 35466

Apr. 16,1929 2:25 p.m, 30,09 Apr, 21 11:20 a.m, 35,98

May 11 43100 p.m, 28,76 Sept.22 9:20 a.m, d 41,75

May 29 4:20 p,m. 26,30 Mer. 1,1933 2:30 p.m, 39.19

July 10 3:00 pem, b 33,69 Mar, 7,1934 3:10 p.m, 38,06

Sept, 3 e S eoes Sept,1l 11:00 a.m., ¢ 41,79

Sept. 9 cosse C eoes Sept .24 5130 pems © 41475

Sept, 23 1:15 p.m, 38,50 Feb, 28,1935 5:00 pem, 39,75

Apr. 17,1930 10:00 a.m. 34,38

a Pump not operated in season of 1927,
b Pump operated June 17 to July 6.

¢ Pump running,

d Shut down Sept, 19,

€ Not pumped.

501, W. J, Bohnert. SW(?) sec. 32, T. 7 S., Re 3 W, Depth of well
162 feet. Measuring point until April 21, 1932, top of pit.
Altitude of measuring point, 177,02 feet. After April 21,
altitude of measuring point 177,27. This well was equipped with
an automatic water-stage recorder from Aug, 21, 1928 to Oct, 3,
1930, The following measurements up to Oct., %, 1930 were made
when the charts were changed,
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501, W. J. Bohmert.--Continued,
Depth to Depth to

water level water level
Date Time (feet) Date Time (feet)
Aug, 21,1928 5:40 pem. 28,21 Nove. 18,1929 12:30 pem. 26472
Aug, 30 12:45 p.m. 28,00 Jan. 25,1930 1:40 p.m. 27.10
Sept.13 11:35 p.m, 28,20 Mar. 20 2:25 p.m, 26422
Sept.19 3:45 p.m, 28,10 Apr. 25 9:00 a.m, 26.17
Sept.22 3135 pem, 28,16 June 9 2:10 pem. 25,97
Oct, 20 3:45 pom. 28,23 Aug. 1 4:40 pom, 26,65
Octe 29 4:35 pom. 28,30 Aug, 28 12:35 pem. 27.13
Nov. 10 3:55 p.m, 28,32 Oct. 3 11:00 a,m. & 27.60
Dece 9 1:15 pem. 28,24 Apr, 16,1931 2:50 peom, 28,53
Jan., 27,1929 9:55 a.m. 27.98 May 16 11:30 a.m. b 28,60
Mar, 4 2145 p.m, 27 .48 Sept. 4 Noon 29,50
-Apr. 16 1:40 p.m. 27 .28 Sept,.22 3:45 p.m, 30,64
May 11 4:50 pm, 26,88 Feb, 24,1932 Noon 29,44
May 29 5:05 p.m, 26,54 Apr, 21 11:40 a.m, 28,88
July 10 1:10 p.m. 26,00 Sept. 9 9:30 a.m, 32,17
Aug, 8 1:00 pem, 25,90 Sept.23 11:00 a.m, 31.36
Aug. 13 8:50 a.m. 25,92 Mar, 1,1933 1:20 p.t. 30,49
Sept. 9 3:40 pem, 26,19 Sept.24,1934 5:00 pem. ¢ 31.40
Sept.23 1:35 pem,. 26,32 Feb. 28,1935 5:55 pem, 31,05
8 Recorder removed thils day.
b Pump in well 1 mile southeast running since May 14.
¢ Not pumped.

507, J. M, Satchfield. Near southwest corner sec. 16, T. 7 S., Re. 2 W,
Depth of well 147 feet. Measuring point, top of pit level with
land surface. Altitude of measuring point, 179,90 feet. This 1s
an abandoned well, It was equipped with an automatic water-stage
recorder from Oct. 30, 1928, to Aug. 28, 1930. The following
measurements during that period were made when the charts were
changed.

Depth to Depth to
water level water level

Date Time (feet) Date Time (feet)

Octe 30,1928 11:15 a,m, 39,66 May 15,1930 4:15 p.m, 34,37

Nov, 10 12:20 pom, 37.68 June 9 11:20 a.m, 45,72

Nov. 17 6:50 pemy, 37.66 Aug, 1 2:20 pem, (a)

Dec, 9 3:15 pems 36,96 Aug. 28 4:50 p.m, (B)

Jan, 27,1929 11:20 a.m, 35.98 Sept .23 8:30 a.m, 48771

Mar, 6 2:35 peme 32,30 Apr. 16,1931 10:10 a.m, 42,57

Apr, 16 4:15 pem, 20,18 May 16 9:15 a.m, 41,30

May 11 11:40 a.m. 20,14 Sept. 3 4:10 p.m, 52,00

May 29 11:25 a.m, 17,26 Sept.23 10:25 a.m, 43,856

July 10 10:20 a.m, 44,44 Apr, 21 9:00 a.m. 30,59

Aug. 8 8:45 a.m, 53,72 Sept, ® Noon 47,84

Sept. 9 12:00 noon 49,73 Sept.23 12:50 p.m. 44,75

Sept .23 3:30 pem. 41.42 Feb., 24,1933 3:30 p.m, 37.37

Oct. 1 1:30 pem, 40,89 Mar, Y7,1934 11:00 a.m, 38.80

Nov. 18 11:10 am, 39,67 Sept.l1 3:10 pem, ¢ 464,13

Jan, 24,1930 3315 p.m, 33,00 Sept.21 11:10 a.m, 45,10

Mar, 20 11:30 a.m. 30,52 Jan, 4,1935 11:00 a.m, 41,95

Apr. 25 11:15 a.m, 34,02 Feb, 28 1:45 pem, 42.40

a Float of recorder appeared to be resting on mud bottom at 60 feet,
B Well dry, bottom at 58 feet. Recorder removed.
¢ Not pumped.



CALIFORNIA
GENERAL SUMMARY

By F. C. Ebert

Early work and later developments

Probably the earliest published reports containing data on dgptha
to water levels in wells in California are found in publications of the
State Mining Bureau in chapters relating to deep borings in California,
as follows, Generally only one observation on each well is recorded.

California State Min. Bur. 7th Ann. Rept., for the year ending
Oct. 1, 1887, 315 pp., 1888.

California State Min., Bur. 8th Ann. Rept., for the year ending
Oct, 1, 1888, 948 pp., pls., 1888,

California State Min, Bur. 10th Ann, Rept., for the year ending
Dec, 1, 1890, 983 pp., pls., 1890,

Physical data and statistics of California, State Eng. Dept., 1886.

California State Min, Bur, 11th Rept. (first biennial), 2 years
ending Sept. 15, 1892, 612 pp., 1893,

California State Min, Bur. 12th Rept. (second biennial), 2 years
ending Sept. 15, 1894, 541 pp., 1894.

Watts, W, L., The gas and petroleum ylelding formations of the
Central Valley of Califormia: California State Min, Bur, Bull. 3,

99 pp., pls., maps, 1894,

Watts, W, L,, 0il and gas ylelding formations of Los Angeles,
Ventura, and Santa Barbara Counties, pt. 1: California State*Min.

Bur, Bull. 11, 94 pp., pls., map, 1897,

The followlng reports of the U, S. Geologlcal Survey, 1ssued some-
what later, contain similar data:

Darton, N, H., Preliminary list of deep borings in the United
States, pt., 1, Alabama-Montana: U, S. Geol. Survey Water-Supply Paper
87, pp. 12-16, 1902.

Darton, N. H., Preliminar¥ 1ist of deep borings in the United
States (24 ed., with additions): U, S. Geol. Survey Water-Supply Paper
149, pp. 14-18, 1908&.

Fuller, M, L., Lines, E, F., and Veatch, A. C., Record of deep-
well drilling for 1904: U. S. Geol. Survey Bull, 264, p. 43, 1905,

Fuller, M. L., and Sanford, Samuel, Record of deep-well drilling
for 1906: U. S. Geol. Survey Bull, 298, pp. 39-43, 1906.

Shortly before the turn of the century intensive use of ground
waters began, first in southern California, and then in other parts
of the State, untll now there is scarcely an irrigation company that
does not augment its gravity supply with pumped ground water. Many

municipalitles and irrigation companies are partly or wholly dependent
18
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on pumped water, and thousands of Individually owned pumping plants for
domestic and irrigation supply are in use. Because of thls intenslve use
the welfare of many localities is dependent upon an unfailing supply of
ground water, It is very Important, therefore, that replenlshment of
thls resource should be sure., Thls may be accomplished naturally through
absorption from stream channels and rainfall penetration, or by the
bringing in of outside surface water and thus lessening the ground-water
demand, or by increasing absorption by spreading storm water or surplus
surface water on porous terrane, thus saving for beneficlal use mmuch of
thls water that normally would waste into the ocean. The relatiom of
draft and replenishment is indicated by a long-tlme record of water-
table fluctuation, and therefore it is essentisl that measurements of
fluctuetion be made, In this State measurements have been made at many
localities and are being made in increasing numbers. References to
publications or sources where records collected in variocus areas can be

found are given below.

Coastal region of southerm California

About 1900 the Geological Survey begen its studies of underground
watera in southern California., The hydrology of the San Bermardino area
is treated in Water-Supply Papers 60, 61, and 142; the eastern coastal~
plain region in Water-Supply Paper 137; the central coastal plain in
Water-Supply Paper 138; the western coastal plain in Water-Supply Paper
139, and the foothill belt in Water-Supply Paper 219, A large number
of measurements of the depths to water levels were made and the records
were compiled in these reports. As a continuing program typical obser-
vation wells were selected in the several areas for measurements of
water-level fluctuations.

In 1902, in anticipation of a future ground-water paper on the
San Jacinto area, regular observatlons at selected typical wells were
begun there. Measurements of the depths to water levels were made at
the regular observation wells, and the records were published as chap-
ters 1n Water-Supply Papers 213 and 251,

The report of the Conservation Commission of California for 1912
contains meesurements of depths to water levels in the San Bernardino
Basin.

In 1919 records of the depths to water levels in the San Jacinto
and Temecula Baslns were published in Water-Supply Paper 429,
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In 1921 all measurements made at regular United States Geological
Survey cbservation wells were published in Water-Supply Paper 468.

In 1912 several wells in San Diego County were selected for regular
observations on variation in water level. The observations were published
in Water-Supply Paper 446, 1919. Additional wells were selected after the
publication of this paper, and these, with the original wells, were meas-
ured as a series for continuing observations.

The California Department of Public Works, Division of Water Rights,
publighed in 1922 a report on the San Jacinto hydrographic investigatiom,
containing hydrographs of water-level movements at many wells in the San
Jacinto area. ‘

In 1927 the State Division of Water Rights, in Bulletin 5, published
observations of depths to water levels at a large number of wells in San
Gabriel Valley, with measurements made at regular Geological Survey wells
in the area. In State Division of Water Rights Bulletin 6, 1928, the ad-
ditional observations made at wells treated in Bulletin 5 were published.

More and more individuals and organizations are taklng an actlve
interest in underground-water problems and making measurements of depths
to water levels in wells. In the Santa Ana, San Gabriel, and Los Angeles
River drainage basins' the following organizatlions, in addition to the
Geplogical Survey, are now making measurements: Los Angeles County Flot;d
Control Digtrict, Orange County Flood Control District, Los Angeles De-
partment of Water and Power, San Gabriel Valley Protective Assoclation,
Chino Basin Protective Association, Pomona Valley Protective Assoclationm,
Cucamonga Conservation Association, Water Conservation Association, Lytle
Creek Water Users Association, Riverside Basin Water Users Council, River-
side County Land Owners Assoclation, Riverside Cement Co., San Bernmardino
Valley Conservancy District, and practically all the cities and water
companies within the area, Measurements are also being made by individual
well owners.

Acting as a clearing house for data collected by these different
agencles, the State Department of Public Works, Division of Water Re-
sources, in Bulletin 39, publishea the complete record of water-level
fluctuations in hundreds of wells in the south coastal basins through
1931, Except the measurements in wells in San Gabriel Valley and pub=—
lished in this Division?!s Bulletins 5 and 6, the records were brought up
to date. State Devartment of Public Works, Division of Water Resources,
Bulletins 39a, 39b, and 39c¢c carry the observations on through 1932 to
1934,
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Bulletin 464 of the California Department of Public Works, Division
of Water Resources, contains measurements of fluctuations of the water
levels in Ventura County from 1927 to 1932, Obaservations at typical wells
in this area are being continued by the Ventura County Water Survey engl-
neer.

A paper entitled "An interpretation of water-level fluctuations at
four wells in southerm California™ was presented by the writer on May 1,
1936, at the annual meeting of the American Geophysical Union in Washing-
ton, D, C.,, and is to be published in the Transsctions of the Unlon for
1936, This paper gives the fluctuations of the water levels in the Wil-
lisms well, in the upper part of the Santa Ana River dralnage basin, since
1892; in the J, B, Neff well, in the lower part of the Santa Ana River
dralnage basin, since 1898; in the Baldwln Park well, in the San Gabriel
River drainage basin, since 1904; and In well 72, in the San Jacinto Val-
ley, since 1904.

Southeastern California

Records of depths to water levels in weXls in the desert region of
southern California have been published in the following reports:

Mendenhall, W. C., Some desert watering places in southeastern
California and southwestern Nevada: U, S. Geol. Survey Water-Supply
Paper 224, 1909. :

Mendenhall, W. C., Ground waters of the Indlio region, Calif.:
U. 8. Geol. Survey Water-Supply Paper 225, 1909.

Johnson, H. R., Water resources of Antelope Valley, Calif.: U. S.
Geol, Survey Water~Supply Paper 278, 1911,

Lee, C. H,, An intensive study of the water resources of a part
g Owens Valley, Calif.: U, S, Geol, Survey Water-Supply Paper 294,

Lee, C, H,, Ground-water resources of Indian Wells Valley:
California Cons. Comm. Rept., 1913, pp. 401-429,

Tait, C. E., Utilization of Mojave River for irrigation in Vic-
tor Valley: California Dept. Eng,., Bull. 5, 1918,

Thompson, D. G.,, Ground water in Lanfalr Valley, Calif.: U, S.
Geol, Survey Water-Supply Paper 450, pp. 29-50, 1920.

Waring, G. A., Ground water in Pahrump, Mesquite, and Ivanpah
Valleys, Nevada and California: U. S. Geol, Survey Water-Supply
Paper 450, pp. 51-86, 1920,

Brown, J. S., The Salton Sea region, Calif.: U, S, Geol. Survey
Water-Supply Paper 497, 1923,

Thompson, D. G., The Mojave Desert region, Calif,: U, S. Geol,
Survey Water-Supply Paper 578, 1929.

Mojave River investigation: California Dept. Public Works Bull,
47, 1934, Contains records of depths to water levels in wells in the
vicinity of the Mojave River, not only the measurements made recently
a8 a regular program but also previous measurements in these wells.
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Blaney, H, F,, and Ewing, Paul, Utilization of the waters of Mojave
River, Calif, (mimeographed), U, S. Dept, Agr., 1935.

The Los Angeles Department of Water and Power has made measurements
in typical wells in Owens Valley since the publication of Water-Supply
Paper 204, and measurements in numercus wells in Coachella Valley are be=-
ing made regularly by the Coachella Valley County Water District., These
records for Owens and Coachella Valleys have not been published.

San Joaquin Valle

The following published reports deal with fluctuations of ground—
water levels in the San Joaquin Valley or have chapters devoted to the
subject:

Mendenhall, W. C., Preliminary report on the ground waters of San
Joaquin Valley, Calif.: U, S, Geol. Survey Water-Supply Paper 222, 1908,

Mendenhall, W, C., Dole, R, B.,, and Stabler, Herman, Ground water
in the San Joaquin Valley, Calif,: U, 8. Geol. Survey Water-Supply Paper
398, 1916,

Water resources of Kern River and adjacent streams and their util-
ization: California Dept. Eng, Bull, 9, 1920. Contains a chapter on
ground waters of the area, also a map showing hydrographic contours,

Harding, S. T., Ground-water resources of the San Joaquin Valley:
Div. Eng, and Irrigation and Water Rights, Bull. 11, 1927, Contalns a
map showing distance to ground water in October 1925, alsa a map showing
the change in ground-water level between 1920 and 19§5. About 500 wells
in Kerm, Tulare, and King Counties were measured.

San Joaquin River Basin: California Dept, Pub, Works, Div,., Water
Rescurces, Bull. 29, 1931, Contains several maps showing fne depths to
the water table and ground-water profiles for the fall of 1929.

San Joaquin Valley, in State-wide water problem of Californis,
Visalia, Calif,, 1920. Brief presenfted on behalf of San Joaquin Valley
by the San Joaquin Water Commission; gives general review of water and
crop situation, has chart showing relation of pumping draft to loss of
ground water, and Delano-Earlimart section, 19156-26.

Stearns, H. T., Robinson, T. W,, and Taylor, G. H., Geology and
water 'resources of the Mokelumme area, Calif,: . S, Geol, Survey
Water-Supply Paper 619, 1930.

Monett, C. H., Report of Kern County Water Development Commission
of the cost per acre-foot of pumped irrigation water in Kern County,
December 1933, Sponsored by Kern County Water Development Commission
and Kern County Chamber of Commerce, Includes a map showing depths to
the water table in 1924 and 1933.

Sacramento Valley
The following publications present data on water levels in wells

in the Sacramento Valley:

Bryan, Kirk, Ground water for irrigation in Sacramento Valley:
U. 8. Geol, Survey Water-Supply Paper 375, pp. 1=-49, 1916.

Hyde, Co. G., Wilhelm, G. H,, and Miller, F, C., Possible sources
of water supply for city of Sacramento, California, 1916, Part 3
deals with the ground-water situation in that vieInity,

Bryan, Kirk, Geology and ground-water resocurces of Sac¢ramento,
Calif,: U, S, Geol, Survey Water-Supply Paper 495, 1923.
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Sacramento River Basint California Dept. Pub. Works, Div., Water Re-
sources, Bull. 26, 1951. Appendix G gives records of dept’:hs to water
levels in typicel wells in Sacramento Valley in the fall of 1929, 1930,
and 1931.

Sante Clara Valley

The following publications contain information on water-level fluc-
tuation in the Santa Clara Valley:

Freeman, J, R., The Hetch Hetchy water supply for San Franclsco,
p. 95, 1912, Contalns a map of ground-water contours in the Niles cone
area, ’

Clark, W. 0., Ground-water reasources of the Niles cone and adjacent
areag, Californle: U, 8. Geol. Survey Water-Supply Paper 345, pp. 127~
168, 1915.

Clark, W, 0., Ground water for irrigation in the Morgan Hill area,
Calif.: U, 8. Geol, Survey Water-Supply Paper 400, pp. 61-105, 1917,

Clerk, W. 0., Ground water ln Santa Clara Valley, Calif.: U. S,
Geol, Survey Water-Supply Paper 519, 1924,

Tibbets, Anderson, Jones, and Hoehl, Report on waste-water salvage
project to Board of Directors, Semta Clara Valley Water Conservation Dise-
trict, San Jose, Celif,, 1931, Contains a map showing the drop in water
levels from 1915 to 1930.

Santa Clara investigation: Callfornia Dept. Pub, Works, Div, Water

Resources, Bull, 42, 1933. Appendix F deals with data on ground-water
levels,

Salinaas Vall

Hamlin, Homer, Water resources of Salinas Valley, Calif.: U, S,
Geol., Survey Water-Supply Paper 89, 1904, Contalns tables showing depths
to water levels in wells in the valley.

U. 3. Geological Survey records of measurements of depths to water
levela, by W. O. Clark, 1916, Released in unpublished form.

Conkling, Harold, Report of Salinas Basin preliminary investigatiom,
California Dept. Pub. Works, Div, Water Resources, 1933, Gives some
averages of depths to water levels over the area.

WORK DONE IN 1935

The Geologlcel Survey durlng 1935 made at least two rounds of meas-
urements of dentha to the water levels in ita 13 cobservation wella in
the San Bernardino Basin, 8 wells in the San Jacinto area, 34 wells in
S8an Diego County, and 8 wella in Antelope Valley. One measurement was
made in 1936 in each of 10 additional wells in Antelope Valley. Meas-
urements were also made in 90 typical wells in the Mopjave River Valley,.
The observatlon wells in the Los Angeles Rlver, lower Santa Ana River,
and San Gabrlel River drainage basine were not visited; these, with
hundreds of othera, were meas;'nrnd at frequent intervals by county
flood control, conservation, and protective agemcies, and othera, The
Geologlcal Survey, however, malntained a water-stage recorder in upper
San Gebriel Valley on a well put down as an observetion well, Thia well,
425, 1s & companion well for well 42, described in Water-Supply Paper
468, page 47. It 1a in Baldwin Park, sbout 200 yarda north of well 42,
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Fluctuations in water levels were observed simultanecusly in these two
wells by use of water-stage recorders and found to be substantially the
same,

In the south coastal basins during 1936 measurements of depths to
water levels were made at about 1,800 wells by various agencies, About
1,300 of these records will be published by the State of California
Department of Public Works, Division of Water Resources, in its annual
progress report on the south coastal .basin investigation., In Ventura
County regular messurements at representative wells were made by the Ven-
tura County Water Survey engineer, In Santa Barbara County the Water
Department of the city of Santa Barbara made monthly observatlons of
depths to water levels in representative wells in the Santa Ynez River
basin, In San Joaquin Valley the State Division of Water Resources, con-
tinued measurements on observation wells. HNumerous and frequent measure-
ments were made by domestic and irrigation companies and others cencerned
with such data. In Santa Clara Valley measurements of water levels were
continued by the State Division of Water Resources and the Santa Clara
Valley Conservation District, In Salinas Valley measurements were made
by Interested imdividuals and water users, te be included in the State
Division of Water Rights bulletin on the area, when sufficlent funds are
ayallable for its publication. In Owens Valley the Los Angeles Department
of Water and Power continued measurements on typical wells, The publica-
tions that will contain the water-level data for 1936 will in general be
widely distributed, and as far as known to the writer, all unpubllshed
records are avallable to anyone interested.

As far as known, 30 wells in the State are equipped with water-
stage recorders. A large percentage of the bench marks at wells that are
being measured have been tied into the United States Geologiecal Survey
mean sea level datum by lnstrumental leveling,
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MOKELUMNE AREA

By Arthur M, Piper

In the Mokelumne area, central California, measurements of ground-
water level have been made in recent years by at least eight agencies in
about 1 800 observation wells., These wells span an intensively cultivated
area ‘which is irrigated largely by pumping from wells, pumpage having
ranged recently, according to careful computations, from 79,400 acre~feet
in 1926-27 to 114,600 acre-feet 1n 1928-29., However, outlylng wells lie
beyond the ares of heavy pumpsage.

The agencles that have measured ground-water levels and the perlods
of their aictivity are (1) the United States Geological Survey, in 1906-7,
1913-14, and 1926-33; (2) C, H. Widdows, acting for a group of landowners
in the central part of the area, in October 1925; (3) Cyril Williams, for
the East Bay Municipal Utility District, from October to December 1925;
(4) the Division of Water Resources, California Depariment of Public
Works, in March and April, 1926; (5) the City of Stockton, in September
19263 (6) the City of Lodi, from January 1930 to May 1933; (7) the East
Bay Municipal Utility District, beginning in May 19303 and (8) the Pacific
Gas & Electric Co., begimnning in May 1930. From 1926 to 1930 measurements
were made monthly or quarterly in some 450 wells, largely by the United
States Geological Survey. From 1930 to 1933, however, many new observa-
tion wells were established by the several agencies, and measurements were
made dally or weekly in about 460 wells by one agency or ancther, The
record for practically all these wells has been released to the public.l

-

1 Stearns, H. T., Robinson, T. W,, and Taylor, G, H,, Geology and
water resocurces of the Mokelumne area 8alifornia; T. S. éeol. Survey
Water-Supply Paper 619, pp. 139-142, 292-398, 1930.

Table of well measurements, Mokelumne area, California (in the period
July 1, 1929, to June 30, 1931): U, S, Geol. Survey typoscript report,
246 pp., Oct. 25, 1930, Lo Oct. 165, 1931.

Measurements of depth to water in observation wells of the Mokelumne
area, California (in the period July 1, 1931, to July 4, 1933): U, S.
Geol, Survey typoscript reports dated Dec, 24, 1931; Mar, 21, 1932; Apr.
30, 1932; July 29, 1932; Oct, 22, 1932; Feb. 1, 195%; Apr, 26, 19333
Tuly 15, 1933,

Corrections to tables of measurements of depth to water in observa-
tion wells of the Mokelumme area, Californla, in the perled prior to
Feb, 1, 1933: U, S, Geol., Survey typoscript report, 12 pp., Mar. 18, 1933,

Well meagurements in the vicinity of Lodl (in the period January 15,
1930, to Sept. 5, 1932); record of San Joaquin County Court, plaintiff's
exhibit 6, 652 pages, September, 1932.

Depth to water and altitude of water surface in observation wells in
T. 3 N,, R. 7 E,, Mokelunme area, California: U. S. Geol, Survey typo~
seript report, 288 pp., June 15, 1934.

Depth to water and altitude of water surface in observation wells in
T, 3 N,, R, 6 E,, Mokelumne area, California: U, S. Geol. Survey typo-
seript report, 224 pp., Feb. 15, 1936.

Depth to water and altitude of water surface in observation wells in
T, 4 X,, R, 6 E.,, Mokelumne area, California: U. S. Geol, Survey typo-
script report, 390 pp., June 10, 1935.
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Between 1926 and 1933 water-level measurements were made periodically
over the greater part of one year or longer in 1,394 wells, all of which
have been referred to sea-level datum through spirit leveling by the East
Bay Municipal Uti1lity District, the City of Lodi, or the Geological Sur~
vey. Water-stage recorders have been maintained by the Geological Survey
on 37 wells for terms ranging from 3 months to & years.2

The observation wells just cited vary rather widely in depth and in
submergence (the distance that the well extends below the ground-water
level); thelr water levels i'epresent several distinct water-bearing zones,
In about 30 percent of the wells, comprising chiefly the relatively deep
wells, the water level commonly stands somewhat above or below the water
table.5

Measurements of ground-water levels in the Mokelumme area were dis-
continued by' the Geological Survey in July 1933 but have been made con-
tinuously since that time by the Pacific Gas & Electric Co. and the East
Bay Municipal Utility District, In 1935 the Pacific Gas & Electric Co,
made measurements about thrice a month in 218 wells, most of which had
been observation wells of the Geological Survey. The East Bay Municipal
Utility District determined water levels in 134 wells and borings as
follows: Weekly or twice monthly, 13 wells; monthly, 48 wells; every 2
months, 23 wells; 4t longer intervals or diacontinued during 1935, 48
wolls, In most of these 134 wells water levels have not been measured
by any other agency. Altogether, the two agencies made about 6,000
measurements of ground-water levels in the Mokelumne area during the year,

Fluctuations of ground-water levels in the Mokelumne area ,4 so far as
they have been discriminai:ed, are ascribed to (1) moving or changing load
on the land surface (for example, passage of railroad trains or trucks);
(2) seismic disturbances or earthquakes; (3) variation of barometric
pressure; (4) ground-water draft by vegetation; (5) infiltration of rain
and certein Indirect effects of rainfall; (6) inflltration of water ap-
plied to the land for irrigation; (7) variation in the discharge of
streams; and (8) pumping from wells., Of these, the first three are ex—
traneous forces, which cause the ground-water level to fluctuate momen~

tarily or through periods of a few hours or days. Each of the other five,

Depth to water and altitude of water surface in observation wells in
T, 4 N., R, 8 E,, Mokelumme area, California: U, S. Geol, Survey typo-
script report, 184 pp., June 22, 1935,

2 Piper, A, M., Thomas, H, E,, and Robinson, T. W., Ground-water
hydrology of the Mokelumme area, californiaz U. 3. Geol, Survey typo-
seript report, pp. 37-40, Oct. 30, 1935,

3 Idem, pp. 46-50.

4 Idem, pp. 52-171.
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on the other hand, may cause cyclic fluctuations whose perlods range from
hours to years but at the same time may tend to depreés or to raise the
ground-water level steadily over a relatively long term, Evaporation ap-
pears not to affect the ground-water level over most of the Mokelumme ares,
although commonly it causes r¢latively large fluctuations in other areas
where the water table is shallow. Fluctuations whose cycles cover a term
of years are common; usually they are the net result of several forces
whose individual effects cannot be diseriminated.

Records by the Pacific Gas & Electric Co. in 1935 for 24 typical wells
follow, These have been selected from the 60 wells that compose three
critical profiles scross the area —- the Victor, Cherokee Lane, and Wood-

bridge profiles.

Ground-water levels in typical wells of the Mokelumme ares, 1935

(Measurements of depth to water made by Pacific Gas & Electric Co.;
except as indicated, levels to measuring points by Emst Bay Municlpal
Utility District.)

6
363FlL., Lillian C, Schleef, Ir- 368P1, G, W, and W, P, Vallem,
rigation well, 12 inches in Domestic well, 8 Inches in
dlameter and 117 feet deep, dlaemeter and 45 feet deep,
500 feet west of road. Meas~ ebout 800 feet west of La-
uring point, top of concrete fayette School and 80 feet
pit curb west of well, 0.4 i north of Kettleman Lane, 15
foot sbove land surface, al- feet south of 8-inch irrige-
titude 40,95 feet above sea tion well 368P2. Measuring
level. point, top of casing, 1.2
feet sbove land surface,
Depth eltitude 25,95 feet,
Date Hour to water
(feet) Depth
. Date Hour to water
Jan. 2, 1935 3:05 p.m. 13,56 (feet)
15 3:00 p.m. 13.80
2b 3:10 pem, 13,98 Jan, 3, 1935 9145 a.m, 13,90
Feb, 6 3:15 pem. 14,10 18 10:00 a.m, 12,63
14 3:05 peme 14,22 30 9:40 a.m, 13,50
27 2:55 pem. 14,42 Feb, 7 9:45 a.m, 13.26
Mar, 12 2:55 p.m. 14.67 18 0135 a.nm, 13,05
25 4:10 p.m, 14,70 28 9:45 a.m, 11.00
Apr, 17 2:50 p.m, 14.12 Mar, 14 9:10 a.m, 12,68
May 9 12:15 peme 12,91 26 9:20 a,m, 12,32
27 3:00 p.m, 12,056 Apr, 18 9130 a.m, 11.73
June 14 2:50 p.m, b 25,60 May 10 9:25 a.m. 11,06
duly 1 2:50 p.m, 12.96 28 9:30 a.ms & 11,80
25 2:40 p.m. 12,81 June” 19 9120 a,m, ¢ 22,58
Sept, & reeesseene (p) July 2 9:40 a.m. 13.97
Oct, 4 3:35 p.m. 12.24 26 93140 a,m, 15.50
Nov. 4 3:05 pem, 12,58 Sept.10 0150 a.m, 16.40
12 2:20 pem. 12,70 Oct, 7 9:00 a.m, ¢ 25,70
21 3:06 p.m. 12,90 Nove B 9:55 a.m. 14.21
Dec, 6 2140 p.m, 13.31 13 9366 a.m, 14,02
16 5110 p.m, 13.50 22 10:00 a.m, 14.00
24 2:15 p.m, 13,60

a Windmill at observation well
pumping.

b Power-driven pump operating in observation well, ¢ Power-driven pump
known to be operating within s quarter of a mile of observation well.
a 445‘ Piper, A, M., Thomas, H. E., and Roblinson, «s OPe clit., pD.

6 The mumber of a well indicates its location with respect to the
official rectanguler land surveys. See U, 3, Geol, Survey Water-Supply
Pgper 619, p. 209.
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Ground-water levels in typical wells of the Mokelumne area - Contimaed

368P1 - Continued - 373B1 - Contlmmed
Depth Depth
Date Hour to water Date Hour to water
(feet) (feot)
Dec. 9, 19356 10:00 a.m, 13,758 Jan, .7, 19356 2:15 p.m, 38,62
18 10:05 a.m, 13,65 21 2135 p.m.  38.56
26 10:00 a.m, 13.58 31 2145 p.m, 37.93
Feb, 11 2:15 pems 37,60
19 2325 peme 37 .60
3638R2, Leland W, Bunch, Domestic Mar. 5 2:20 p.m, 37.67
well, 8 inches in diameter and 15 2:16 pom, J 37.08
85 feet deep, 150 feet north Apr, 8 2:10 p.me 34,77
and 400 feet west from inter- 23 2:05 pem, 34,37
section of Eightmile Road and May 13 2:30 p.m, 34,74
Cherokee Lane, 600 feet east 29 2:30 p.m, 33,61
of 8-inch irrigation well June 20 2:10 pom. 32,06
3636R3, 20 feet east of domes~ July 3 2:40 p.m, 33,10
tic weil 3636RL. Reference 29 2:20 p.m, * 34,78
bench mark, top of well curb Septl.11 1:55 p.m, 36475
1.65 feet north of southeast Oct., 8 2150 p.m,. 37,32
corner, copper nall with leud Nov. 6 2:45 pe.m, 3759
washer, altitude 38,67 feet, 156 11:35 a.m. 37.63
Measuring point (2) top of 29 1:35 p.m, 37.62
caging, 5 feet below land sur- Dec. 10 2:15 p.m, 37.64
face, altitude 33.00 feet, 19 2:30 p.m, 37.64
30 2:30 p.m. 37.62
dan, Y7, 1935 9120 a.m. 16,59
21 10:20 a.m. 16450 37648, R. E., and Buth F, Coker,
31 10:10 a,.m, 16.50 Permanent observation well, 4
Feb, 11 9:55 a.m, 16,40 inches in dlemeter and 40 feet
19 10:00 a.m. 16.40 deep, 2 feet north of Southern
Mar, 5 - 9:50 a.m, 16.64 Pacifle Rallroad right of way,
15 9150 a,m, 16,02 215 feet east of center of
Apr, 8 10:056 a.m, 15.60 Cherokee Lane, Measuring
23 9:50 a.m, 15,10 point, top of casing, 0.4 foot
May 13 10:20 a.m, b 15.5 above land surface, altltude
29 10:15 a.m, 15,07 53.75 feet,
June 20 9150 a.m, 15.24
July 3 9:50 a.m, d 15,50
29 9:50 a,.m, 16,03 Jan, 2, 1935 9:00 a.,m, 256,00
Sept.ll 9:10 a.m, 16,62 15 9:00 a.m,. 24,87
Oct, 8 10:00 a.m, 16.48 25 9:20 a.m, 24,80
Nov, 6 93100 a.m, 16.52 Feb, 6 93115 a.m, 24,74
14 11:30 a.m,. 16.48 14 9105 a.m. 23,76
29 9:00 a.m, 16.48 21 8145 a.m, 24,88
Dec, 10 8:50 a.m, 16.47 Mar, 12 9100 a.m, 25.23
19 9:00 a,.m, 16.48 25 9100 a.m, 25,65
30 9100 s.m. 16,46 Apr, 17 8:40 a.m, 25416
May 8 11310 a.m, 24,50
27 9106 a.m. 24,53
373Bl. dJacob Knoll, Permanent ob- June 14 9:05 a.m. 24,68
servation weéll, 8 inchee in July 8 9100 a.n, 25,64
dlemeter and 48 feet deep, 26 8:45 a.m, 25430
1,000 feet west of Soucie Pond, Sept. 5 9:00 a.m, 25.80
1,000 feet northesst of irriga- Oc 4 9:25 a.n, 25.87
tion well 373B2. Reference Nov. 4 9130 a.m,  25.68
bench mark, 180 feet north of 12 9:15 a.nm, 26439
well, in root of oak tree, cop- 21 9115 am, 26422
per nall with washer, altitude Dec., 6 9106 a.m. 264,16
79,54 feet, Measuring point, 16 9:15 a,m, 24,96
top of caging at south side, 24 9120 a.m, 24,89

1.4 feet sbove land surface,
altitude 81,85 feet,

b Power~driven pump operating in observation well,
d Pump in obgervation well stopped a short time before measurement.
J Adjacent land wet from irrigation.

»
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Ground-water levels in typical wells of the Mokelumne area - Continmued

377Jl, J. and Rachel K, Goetken,
Irrigation well, 10 inches in

3710K3 ~ Continued

diameter and 49 feet deep. Depth
Two irrigation wells and one Date Hour to water
service-station well within (feoet)
400 feet, Reference bench

mark, sbout 370 feet northwest Mar, 15, 19356 12:20 p.m, 48,90
of well, in the southwest angle Apr. 8 12:30 pem. 48,35
of Cherokee Lane and T-road 23 12:15 pems c¢ 51.92
west, in .center of east side May 13 12336 pema 652.78
of a square concrete sewer 29 12:40 p.me 47,71
trap, chiseled square, alti- June 20 12:15 peme 48,00
tude 50,58 feet (by U, S. July 3 12:40 p.m. 48,10
Geol. Survey). Measuring 29 12:20 p.m. 49,26
point (3), pump-house floor Sept.l1l 11:45 a.m, 47.26
south of well, brass nail Oct. 8 12:45 p.m. 45,15
with washer, 1.0 foot above Nov. 6 12:45 p.m,. 43,55
land surface, altitude 15 10:46 a.m. 43,09
53,65 feet. 29 12:40 p.m. 42,60
Dec, 10 12:25 pem, 42,22

Dopth 19 12:35 pem, 41,97

Date Hour to water 30 12:35 p.m. 42,20

(feet)
3710K4., Edward Preszler, Perma-

Jan, 2, 1935 8:45 a.m. 31,68
15 8:45 a.m. 31.50

25 9:00 a.m, 31.22
Feb, 6 9:00 a,m, 31.07
14 8:45 a.m. 31.27
27 8:30 a.m, 31,30
Mar, 18 8:40 a.m, 324,30
25 8:45 a.m, 33.00
Apr. 17 8:25 a.,m, 33.91
May 8 (b)
27 8:50 a.m, 34.75
June 4 8:50 a.m, 35.26
July 1 8:45 a.m. 35.45
25 8:30 a.m. 35.19
Sept. 5 8:40 a.m. 34,70
Oct. 4 9:05 a.m, 33,48
Nov, 4 9:10 a.m, 32,50
12 9:00 a.m, 32.40
21 8:55 a.m. 32429
Dec., 6 8:45 a.m, 31.82
16 9:00 a.m. 31.62
24 9305 a.m. 31.65

3710K3, Edward Preszler, Permanent
obgervation well, 10 inches in
diameter and 57 feet deep, about
50 feet west of Locust Avenus,
6 feet east of companicn well
3710K4, and 100 feet northeast
of lé-inch irrigation well
3710K1. Reference bench mark,
in base of transformer pole
33 feet west of well, copper
nail, altitude 74.52 fest.
Measuring point, top of caaing
at south side, {.2 Teet above
land surface, altitude 73,79
feet,

Jan, 7, 1935 12115 p.m. 41.60
21 12245 p.m, 41,80

31 12:35 p.m. 42,34
Feb, 11 12125 pem. ¢ 44,30
19 12:30 pem. 45,30
Mar, § 12:25 pem, 47.10

nent obsgervation well, 12
inches in dismeter to 121
feet, 10 inches to 190 feet.
Measuring point, top of casing
at south side, 0.7 foot above
land surface, altitude 73,07

feet.
Jen. 7, 19356 12:15 p.m. 40,7C
21 12145 pem. 40,90
31 12:35 p.m. 41,90
Feb, 11 12:25 pem, ¢ 43.38
19 12:30 pem. 44,50
Mar, 5 12:25 pem,. 46,17
15 12:20 pem. 47,95
Apr, 8 12:30 p.m. 47,09
23 ,212:15 pems ¢ 49.90
May 13 12135 pem. 50,07
29 12:40 p.me 48,00
June 20 12:15 pem. 47,.88
July 3 12:40 pem. 48,07
29 12:20 p.m, 48,95
Sept.11 11:45 a.m. 46,78
Oct, 8 12:45 pem, 44,06
Nov, 6 12:45 p.m, 42,37
15 10:45 a.m, 42,14
29 12:40 a.m. 41,60
Dec. 10 12:25 p.n. 41,32
19 12:35 pems 41.10
30 12:35 pem, 41,60
3715P2. Eugene R, Hieb., Permanent
obgervation well, 10 inches in

diameter and 55 feet deep, 200
feét north of l4-inch irriga-

tion well 3722Bl.

Reference

bench mark, 16 feet south of
woll, at northeast cormer of
garage, in top of congrete

curb, chigeled square, alti~

tude 67.29 feet,

Measuring

point (2), top of instrument
shelf, 3.5 feet above land
surface, altitude 70,34 feet.

b Power~driven pump operating in observation well.
¢ Power~driven pump known to be operating within a quarter of a mile

of obsgervation well,
77056 0—36——3
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Ground-water levels in typical wells of vhe Mokelumme area - Continued

3715P2 - Continued

Depth
Date Hour to water
(feet)

Jan, 7, 1935 11:50 a.m, 44,70
1 12:25 p.m, 44,85

31 12:10 p.m, 44,30

Feb, 11 12:00 m, 44,03
19 12:05 p.m, 44,05

Mer, 5 12:00 m, 44,18
15 11:55 a.m. 45,10

Apr, 8 12110 p.m. 47.10
23 11:50 a.m, 45,94

May 13 12:10 p.m. 47.17
29 12:15 p.m, 48,89

June 20 11:35 a.m. 50,35
July 3 12:15 pem, 48,60
29 12:00 m, 51,45
Sept.11 11:20 a.,m, 48,87
Oct., 8 12:20 p.m, 47.42
Nov, 6 12:15 p.m. 46,30
15 10:15 a.m, 46,03

29 sssevesses 45,60
Dec, 10 12:00 m, 45,35
19 12:10 p.m. 45,13

30 12:10 p.m, 44,93

3719A2, C. M. Ferdun. Permanent
observation well, 4 inches in
diameter and 40 feet deep.
Two irrigation wells within
300 feet, Refere<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>