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WATER LEVELS AND ARTESIAN PRESSURE IN OBSERVATION WELLS
IN THE UNITED STATES IN 1938

INTRODUCTION

The rock formations of the earth are great natural underground
reservoirs in which a part of the water derived from rain and snow is
stored to supply wells and springs and to maintain the flow of streams
during periods of falr weather. Water levels in wells reglster the stages
of these natural reservoirs; they show the extent to which water supplies
are depleted by drought or by heavy pumping for public waterworks, for
irrigation, or for industrial uses and the extent to which they are replen-
ished in seasons of abundant rainfall or melting snow. The changes in
pressures recorded on flowing wells may also indicate depletion or replen-
ishment of the artesian reservoirs.

The present report is the fourth of an annual serles on ground-water
levels and artesian pressures, the first, second, and third of which were
published as Water-Supply Papers 777, 817, and 840, respectively. This
serles of reports 1s in a sense an inventory, year by year, of the water
supplies of those parts of the country that it covers. The present report
glves records of water levels or artesian pressures in observation wells
in 32 States and the Territory of Hawail that were obtained by the CGeologl-
cal Survey and cooperating Federal, State, Territorial, county, and local
agencies. The complete records of water levels in some wells not heretofore
published are given in this report, including those for years prior to 1938.
For the most part, however, this volume gives current records on wells whose
previous records have been published in Water-Supply Papers 777, 817, and
840, If complete descriptions of the wells are glven in those papers, the
well numbers only or the well numbers and brief identifying descriptions
are given in this report.

In most States for which records are given in this report the observa-
tion wells are not systematically distributed in accordance with a State-
wide program but are the wells used in specific investigations of certain
areas, chiefly areas of heavy pumping. In Indiana, Nebraska, New Jersey,
North Dakota, Pemnsylvania, Texas, and Utah systematlc State-wide programs
are belng carried on, although some parts of even these States have very
few observation wells. As opportunity is afforded and as cooperation is
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2 WATER LEVELS AND ARTESIAN PRESSURE, 1938

obtained, the project wlll be developed Into a systematic Natlon-wlde program
that will provide rellable and continuing baslic data on ground-water levels
and artesian pressures of all the principal water-bearing formations, with
speclal emphasis on the areas of heavy pumping or heavy artesian flow.

The water levels in thls report are glven with reference to datum
planes of dlfferent kinds. Some are glven 1n depths below the measuring
point--that is, below the recognized reference mark, at or near the top of
the well, from which the depth to the water level 1s usually measured; some
are glven in helght above sea level; and some are given In helght above an
assumed datum plane. As the measuring points on some of the observatlon
wells were changed In 1938, the records may not be dlrectly comparable with
those 1n the previous annual volumes; but changes 1ln measuring polnts are
recorded In this report. Water levels glven in helights above sea level or
above assumed datum planes are generally comparable wlth those given in
the previous annual volumes,

Ackmowledgments for effective services in the preparation of this
report are due Misses Martha M. Evans, Elizabeth M., Hill, and Catherlne A.
0'Nelll, who typed the offset copy; and to Miss Mary F. Bugbee and
G. Q. Shepard, who edlited the report.

General summary of changes in ground-water level in 1938

Water levels in most observation wells on Long Island, N. ¥Y,, stood
higher at the end of 1938 than at the beginning of the year. In many of
the wells the highest observed water level on record occurrsd in 1938,
Even 1n old test wells that were flrst measured about 1912 the highest
level In 1938 elther exceeded or very nearly approached the previous high.
The high ground-water levels in 1938 are due chlefly to exceptlonally large
accretlons to the underground reservolrs that resulted from heavy rains In
September, just before and during one of the most severe hurricanes on
record., During this month the precipltatlion recorded at most statlons on
Long Island was 5 to 10 inches above normal. On the western part of Long
Island, where ground-water developments are especlally large, small net
rises in water level in most observation wells took place. These rises
contrast with the steady annual lowering of water levels that has been

in progress for several years,



INTRODUCTION 3

In the Morrill well, near Runyon, N. J., the water level during most
of 1938 was somewhat below the average for preceding years of record, but
at the end of the year 1t was near the same stage as at the end of 1937,
This well has been under continuous observation since 1923. It indicates
roughly the behavior of the water table in those parts of the Coastal Plain
where the ground-water level is near the surface.

The water levels in 29 observation wells in Pennsylvania had an average
decline of 1.9 feet in 1938, and in 10 of the wells the water levels reached
new low stages.

The water levels in three wells in the central part 6f the S.tate of
New York had net declines in 1938 ranging from about 0.1 foot to 2.5 feet.

The water level in a shallow well in Maryland at the end of 1938 stood
about 1.1 feet below its stage at the corresponding time 1in 1937, and water
levels in four representative wells in northern Virginia declined an average
of 2,9 feet iIn the year.

Water levels in four of the six wells distributed over the State of
North Carolina declined in 1938, but the water levels in a group of wells
in the Deep River area of the same State rose an average of about 1 foot.

Water levels in 17 wells in the Tiger River area of South Carolina
averaged 2.6 feet lower at the end of 1938 than at the end of 1937.

In the northern part of the Southern Peninsula of Michigan, where many
wells are under observation, the ground-water level, as indicated by a typl-
cal well in Roscommon County, declined about 0.8 foot in 1938 in spite of
having reached the highest stage of its 5-year record in April. Of the 41
observation wells scattered over Indiana the water levels declined In 1938
in 25 wells and rose in 16 wells, There was an average net decline of about
0.7 foot for all the 41 wells. The average water level in all 9 observation
wells in central and northern Wisconsin was higher in December 1938 than
in December 1937. In. North Dakota, whHere a State-wide program of ground-
water level measurements was started in 1937, water levels in 1938 rose in
10 of the 35 wells and declined in 25 wells. In 1938 the 35 wells averaged
a net decline of 0.8 foot.

Water levels rose in most of the observation wells in Nebraska. In
167 key wells they rose an average of 0.18 foot in 1938, but at the end of
the year they were 0.16 foot below the average stage at the close of 1934.
Desplte the rather widespread rise in ground-water levels in Nebraska in
1938 the levels in 43 of the 167 key wells registered new low stages for
the perlod of record, and the water levels in only 22 reached new high atages,



4 WATER LEVELS AND ARTESIAN PRESSURE, 1938

Water levels in 12 wells in the Tarkio Creek area, in Iowa and Missouri,
had risen by the end of 1938 an average of 0,44 foot above their stages at
the end of 1937. In the Limestone Creek area in Kansas the average of the
water levels In 12 wells at the end of 1938 was about 0.3 foot higher than
at the end of 1937 and about 0.6 foot higher than at the end of 1934, A
rise in water levels from 0.1 foot to 5.4 feet took place in 1938 in all
except 2 of the 25 observation wells in south-central Kansas. The 2 wells
in which the water level declined are affected by pumping. The water levels
in a group of wells in the Stillwater Creek area of Oklahoma rose an average
of about 0;5 foot in 1938, the first average annual rise recorded since
observationa were begun in 1934, Of the 31 observation wells in Texas
County, in the Panhandle of Oklahoma, water levels rose in 1938 in 18 wells
and declined in 13 wells. There was an average rise of 0.14 foot in the 31
wells. The water levels in a group of wells in the Elm Creek and Deer Creek
areas, Texas, declined an average of 3.9 feet in 1938, but at the end of the
year they were still about 1.4 feet higher than the average stage for the
corresponding time in 1934.

A drop in water level of more than 1 foot occurred in 1938 over most
of the Grand Prairie region, Arkansas--a region in which heavy withdrawals
of water from wells are made for rice irrigation.

In the Flathead Valley, Montana, between "lathead Lake and Kalilspell,
the average of the water levels in observation wells was generally higher
during 1938 than during 1937, Water levels rose an average of about 0.3
foot 1n 1938, but at the end of the year they averaged 0.64 foot below the
average stage at the end of 1929.

In Utah, where a State-wilde program of measurement of water levels
in observation wells 1s in progress, water levels rose in 1938 in 16 ground-
water areas, declined iIn 9 areas, and were essentlally unchanged in 6 areas.
The water levels in all three key observation wells in the Roswell arteslan
basin, New Mexico, declined somewhat in 1938,

The water levels in 22 wells in the Palouse River areas, Washington,
averaged about 0,8 foot lower at the end of 1938 than at the end of 1937.
In nearly all parts of Oregon for which records are available, including
the Baker, Fort Rock, Grande Ronde, Harney and Wlllamette Valleys, and the
Walla Walla Basin, ground-water levels were moderately high in 1938,

For the second consecutive year water levels in many wells 1n southern
Californla registered large net rises, The water level in the well at
Baldwin Park, in the San Gabriel River Basin, was about 13 feet higher at
the end of 1938 than at the end of 1937, and about 34 feet higher than at
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the end of 1936, The water level in the Williams well, in the San Bernardino
River Basin, had a net rise of about 12 feet in 1938, and at the end of the
year 1t stood about 35 feet higher than at the end of 1936. A well in the
south coastal plain registered a net rise of 4.8 feet in 1938, whereas the
average water levels in 6 wells in the San Jacinto Valley declined about
0.1 foot. In the 0jal Valley and in the Santa Clara River Valley, Ventura
County, ground-water levels were higher in 1938 than at any other time in
the last 11 years. Ground-water levels in the Simi, Las Posas, and Pleasant
Valley areas, however, were about a foot lower than in 1937. Water levels
in 22 wells in the Santa Ynez Valley above the Geological Survey gaging
station near Lompoc, on the Santa Ynez ‘River, had an average rise in 1938
of about 2 feet, and water levels in 56 wells below the gaging station
had an average rise of about 3 feet. The average of the water levels in
wells in the artesian area at the northern end of the Santa Clara Valley
was about 21 feet higher at the end of 1938 than at the end of 1937. Other
parts of the valley showed rises of similar magnitude in water level. Water
levels in wells in the Mojave River Basin In general showed a rise in 1938,
and those in the Antelope Valley showed a decline. In the Mokelumne area,
Californla, water levels in 24 key wells rose an average of 1.24 feet in
1938, the fourth consecutive year in which they have risen.

In the Hawaiian Islands, ground-water levels declined generally in
1938. A decline in water levels in 9 of the 12 artesian areas on the Island
of Oshu contrasts with a rise in all 12 areas in 1937. Water levels were

also lower in 1938 1in most of the wells on the Islands of Maul and Hawall.



ARKANBAS

GRAND PRAIRIE REGION

By D. G. Thompson

Measurements of depth to water level in wells in the Grand Prairie
region, comprising Arkansas County and parts of Lonoke and Prairie
Counties, Ark., were begun in 1927, and have been contlnued each year, by
the Federal Geologlcal Survey in cooperation with the Arkansas Geologlcal
Survey or with the Arkansas Agricultural Experiment Station. The work was
continued in 1938 by the Federal Geological Survey in cooperation with the
Arkansas Agricultural Experiment Station. Most of the work of measuring
wells was done by employees of the Agricultural Experiment Station under
the general supervision of Prof. Deane G. Carter and the immediate direc-
tion of Kyle Engler and L, C. Carter. T. J. Fricke, engineer of the
Federal Land Bank of St. Louls, with headquarters at Stuttgart, has
cooperated informally in the well-measurement program and in the intenaive
study and interpretation of the field records. Both in April and in Sep-
tember 1938 the writer spent several days in this region in consultation
with Messrs. Engler, L. C. Carter, and Fricke. On the trip in April he
compared the elevation of the measuring points of some wells that had been
measured in earlier years with the points now being used,

As stated in Water-Supply Papers 777, 817, and 840, the most critical
informatlion showlng the trend of the water level or the arteslan head In
the Grand Pralrie region can be obtained by annual measurements made as
late as possible in the spring, but before pumping for rice irrigation
begins. Measurements mede late In the fall, after the irrigatlion season
has closed, may give some suggestion as to the effects of pumping during
the previous summer; but they are not so conclusive in showing the general
trend as measurements made iIn the followlng spring, when local irregulari-
ties due to pumping during the summer have been "ironed out,"

Water-Supply Paper 777 contains the complete records to date of 18
wells, and Water-Supply Paper 840 the complete records of 16 addltional
wells--a total of 34 wells. The present report contains measurements that
were made in these wells in 1938, For most of them only a single measure-
ment was made In the spring, but for some of them a measurement was made
also in the fall, after the close of the irrigation season. For well 280,

6



ARKANSAS 7

equlpped with an automatic water-stage recorder, measurements are given of
the depth to water whenever the recorder charts were changed, which was
about weekly. As the descriptions of these wells were published in the
afore-mentioned reports, they are not repeated here. The complete records
of 5 wells for which measurements have not been published in previous
reports are given in this report.

In the spring of 1938 Messrs. Engler and Fricke mesasured a total of
about 400 wells in the Grand Pralrie region. For those wells in which
measurements had been made in the previous spring, but for which records
were not published, the annual changes are generally consistent with those
in the nearest wells, the records of whi.;:h are given in the present report;
but the changes differ slightly from one section of the region to another.

As pointed out in previous reports, the water level in all wells in
the Grand Prairie region at times shows fluctuations of as much as 0.8 foot
in 24 hours and of more than 1 foot in a few days, which are caused by
changes in atmospheric pressure. To make accurate comparisons of the water
level on corresponding dates in different years, one must correct for fluc-
tuations of atmospheric pressure by comparing with a barograph record at
some meteorologic station. Prior to 1938 a mere mathematical comparison-
of the observed changes in level from one spring to the following spring,
without correction for differences in atmospheric pressure on the days
of observatlon, had given irregular results. There would be an apparent
drop in the water level from one year to another in some wells and a rise
in other wells not far distant., In 1938, on the basis of the many measure-
ments recorded in that year and in 1937, and using barograph records for
the periods during which the measurements were made, Messrs. Engler and
Fricke adjusted all measurements of the spring of 1937 and the spring of
1938 to a constant abtmospheric pressure and prepared a contour map of the
Grand Preirie region showing changes in the weter level in wells. The
resulting map showed much more uniform conditions. A drop in water level
or hydrostatic head during the year was indicated for the entire Grand
Prairie region except in a narrow zone on the eastern and southern edgs
of the region and in a very small area on its western edge, about 8 miles
southeast of Lonoke. In four localities scattered from almost the south-
eastern part of the region to its northwesternmost part the drop in level
was 1,5 feet or more, and in a fifth locality it was 1.4 feet, In most

of the region the drop in level was more than 1 foot.



8 WATER IEVELS AND ARTESIAN PRESSURE, 1938

In the fall of 1938 Messrs. Engler and Fricke measured about 90 wells
scattered throughout the large lowland area that lies between the Ozark
Plateau and Crowleys Ridge, from the latitude of the Grand Prairie region
northward beyond the Missouri boundary line and eastward and westward of
the Grand Prairie region. A contour map based on the measurements thus
obtained shows that water is moving toward the Grand Prairie region from
the west, from the northwest, and from the north. There is an indication
that more of it is coming from the west--that is, from the lowland flood
plain of the Arkansas River--than from the north. There iz also an indi-
cation of some drop in water levels in wells in the territory where rice
1s grown in scattered areas betweeri the Grand Prairie region and Jonesboro,
Ark, It is hoped that annual measurements of wells in the area outside the
Grand Prairie region can be made in future years.

Water levels in the following wells are given in feet below the measur-

ing points, described in Water-Supply Papers 777 and 840.

Water levels in wells in the Grand Prairie region, Arkansas

280, Fred Hederich. This well is equipped with an automatic water-
stage recorder, For 1938 the depths to water level whenever the recorder
charts were changed, usually at weekly intervals, are given below. Compari-
son of the 1938 record with previous years may be made by reference to the
graph of the lowest water level reached each day since the recorder was
installed in August 1928, which was published as figure 1, p. 9, in Water-
Supply Paper 840. The lowest water level reached in this well in 1938
was 95,90 feet on September 4. In comparison, the lowest water level
reached in 1937 was 94,15 feet on August 16. The highest water level
reached in 1938 was 87.71 feet on February 18 as compared to 86.70 feet
in 1937. The high points are primarily induced by extreme conditions of
low atmospheric pressure. These figures are not corrected to a uniform
atmospheric pressure.

Water level, in feet, 1938

Date Time V{:E:{ Date Time V{:s:;
Jan, 7 8:35 a.m., 88,39 June 1 4:00 p.m. a 92,24
14 8:50 a.m. 88,33 7 9:45 a.m. 92,67
21 8:25 a.m. 88.02 14 3355 p.m, b 89.50
28 10:00 a.m. 88.84 15 2:00 p.m, b 89,40
Feb, 4 8:50 a,m. 88.56 21 2:10 p.m. b 89,37
11 9:05 a,.m, 88,47 28 2:30 p.m, b 89,59
18 8:45 a.m. 87.71 July 5 2:15 p.m, 92.75
25 8:50 a,m. 88,45 12 1:40 p.m, 92.72
Mar., 4 9:20 a,m, 87.95 18 1:30 p.m. 93,83
11 8:40 a.m. 88.22 26 3:10 p.m, 93,43
18 9:00 a.m. 88,06 Aug. 2 4:40 p.m, b 90.54
25 8:50 a.m. 88,09 9 2:00 p.m. b 90.64
Apr. 1 8:50 a,.m, 88,20 16 4:15 p.m. 93.10
8 9:00 a.m, 87.72 23 3:45 p.m, b 90.61
15 8:50 a.m. 88.15 30 2:40 p.m. 93.71
22 8:45 a.m. 88.25 Sept. 6 5:25 p.m, bc 90,87
29 4:40 p.m. 88.23 13 1:25 p.m. 90,47
May 7 3:15 p.m. 87.88 24 9:30 a.m, 90.23
13 3:40 p.m, 87.78 30 5:00 p.m. 89.90
21 4:30 p.m. 87.99 Oct., 8 1:40 p.m. 90,07
27 10:50 a.m. 88,17 14 1:55 pom. 89,79

a Pumplng from nearby well began for season May 30.
b Nearby well not pumping.
¢ Pumping from nearby well ended for season September 4.
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280. Fred Hederich--Continued.
Water level, in feet, 1938

Date Time ?:3Z§ Date Time ?25:{

Oct. 22 10:00 a.m, 89,45 Dec, 2 11:40 a.m. 89.21
29 10:05 a.m. 89,63 9 11:00 a.m, 89.30

Nov. 4 1:45 p.m. 89,16 17 10:00 a.m. 4 89.39
11 10:40 a.m, 89.55 22 1:40 p.m, 89,30
18 10:00 a.m, 89,14 30 5:45 p.m, 89.44
25 3:50 p.m. 89.64

d Accuracy of measurement uncertain.

(Unless otherwise stated the measuring points for the following
wells are either as stated in the original publlshed description or in
the last amended statement published in footnotes in Water-Supply Papers
777, 817, or 840. Where measuring points have been changed, corrections
for the change in altitude have not been made.)

Water level, in feet, 1938

Well Date Time Water
level

1 (e)
8 May 2 5:25 p.m. 48,41
Sept. 9 10:55 a.m. a 53.49

10 b) teresasnne veoes
28 May 2 3:10 p.m. 67.96
55 Apr. 29 3:30 p.m. 59,61
100 Apr, 27 5:35 p.m. 69.86
116 Apr., 27 5:50 p.m. c 73,70
126 May 2 10:15 p.m, 37.29
127 May 2 10:00 a.m. 34,43
135 Apr. 14 1:58 p.m. a 44.49
Sept.13 8:45 a.m, 45.94

144 (e) ceeoscaes veess
159 Apr, 15 4:02 p.m. 68.18
Sept.13 9:10 a.m. 69,22

205 Apr. 15 1:17 p.m. 93.17
261 Apr, 26 10:35 a.m. 62,73
270 Apr. 2 1:45 p.m. 16,56
311 Apr. 28 11:45 a.m, 100,08
318 Apr. 12 9:25 s.m. 86.11
344 Apr. 13 1:20 p.m. 92.02
353 Apr., 26 9:40 a.m. 76 .33
392 Apr. 25 10:15 a.m. 80.68
412 Apr. 26 2:45 p.m, 57,81
414 Apr. 23 2:00 p.m. 59.24
f 456 Apr, 19 12:45 p.m. 82.27
472 Apr. 8 11:45 a.m, 51.18
475 Apr. 8 11:10 a.m. 59.97
480 Apr, 15 9:53 a.m. 53,17
486 Apr. 8 1:00 p.m, 45,85
499 . 8 4:35 p.m, 30,89
501 ? sseccesss e
506 Apr. 16 10:57 a.m. 37.51
Sept.12 2:25 p.m. 60,25

507 Apr, 15 11:20 a.m. 25,95
Sept.12 2:00 p.m. 53.47

& Pumped during irrigation season.

b Well obstructed and cannot be measured.

¢ New measuring point, bottom edge of hole in north side of pump, 1.2
feet higher than original measuring point.

d Depth to water in pumped well 95 feet north of well 135 was 44.89
feet.

e Not measured in 1938,

f In the description of well 456 (Wster-Supply Paper 777, p. 15) the
location is given as "near northwest corner sec. 16, T . Ww.
This should read "near northwest corner NE} sec. 16." On page 15 of
Water-Supply Paper 840 the depth to water in this well on April 19, 1937
should read 82.44 instead of 85.36,
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The following measurements are reported for the first time.
Altitude of measuring points are referred to mean sea level,

201, NENWL sec. 14, T. 2 3., R. 6 W., a short distance south of old
railroad grade. Measuring point, base of pump level with land surface.

Water level, In feet, 1929-32, 1934-38

Date Time V{zg:xl- Date Time ‘3‘2331{
June 3, 1929 3:00 p.m. 38.33 Mar, 12, 1934 1:50 p.m. 42,97
Sept .13 4:15 p.m. 39.54 Oct., 19 2:00 p.m, 44,20
Apr. 26, 1930 10:30 a.m. 40,03 Dec. 8 10:40 a.m. 44,05
May 14 4:10 p.m, 38.86 Mar. 4, 1935 9:40 a.m. 43,27
Sept. ¢ 3:30 p.m. 43.50 13 2:;00 p.nm. 37.09
Apr. 25, 1931 2:30 p.m. 40.38 Apr. 23, 1938 sesscreac 44,02
May 14 10:50 a.m. 40,58 Sept.10 tesoseces 46.35
Oct. 22 10:05 a.m. 42,05 Apr. 17, 1937 10:15 a.m. 45.05
Feb. 26, 1932 6:00 p.m. 41.44 Apr. 15, 1938 9:48 a.m. 45,97
Apr., 23 2:10 p.m. 41,22 Sept.13 8:30 a.m, (?)56.11
Oct., 20 2:45 p.m, 42.75

210, W, H. Kornbaum. SE}NE} sec. 1, T. 2 S., R. 5 W, Well is
several hundred feet west of road. Measuring point, top of steel pit
(extended) at hole on southeast mde, 0.5 foot above land surface. Alti-
tude of measuring point 215,72 feet

Water level, 1n feet, 1928-38

Avg. 4, 1928 eseacenan 84.76 Sept. 8, 1932 8:00 a.m. 82,54
Sept.20 10:55 a.m. 83,30 28 5:20 p.m., 89.18
Nov., 13 4:30 p.m. 82.32 Mar. 4, 1933 1:00 p.m. 87.25
May 10, 1929 12:25 p.m. 80.21 Mar. 8, 1934 1:20 p.m. 88.00
Sept. 6 1:45 p.m, 87.50 Sept. 7’ 10:00 a.m. 90.70

27 10:35 a.m. 86.16 Oect, 1 12:30 p.m. 90,84
Nov., 13 9:30 a.m. 84,72 Nov. 12 4:00 p.m. 90.00
Apr. 23, 1930 3330 p.m. 82,94 Dec., 14 8:45 a.m. 89,44
Aug. 30 9:40 a.m, 89,95 Mar. 6, 1935 9:15 a.m. 88,57
Sept.29 3:00 p.m. 89.20 Apr. 17, 1936 sevenanes 89,50
Apr. 22, 1931 3:30 p.m, 86,00 Sept.16 esseee 93,37
Sept.29 2:30 p.m. 88.86 Apr. 15, 1937 2:45 p.m. 90.92
Feb. 26, 1932 4:30 p.m, 86,80 Apr. 14, 1938 11:50 a.m. 92,44
Apr. 22 10:45 a.m, 86,50

293, J. C. Gleason. SWiNW; sec. 12, T. 3 S., R. 5 W. This well is
a short distance south of railroad., Measuring point, top of pump base,
level with top of concrete foundation about 1 foot above land surface,
Altitude of measuring point about 217 feet (estimated).

Water level, in feet, 1929-38

Mar, 29, 1929 12:00 noon 89.05 Nov. 5, 1934 2:30 p.m. 95.54
Apr. 18, 1930 10:;00 a.m. 91,30 Dec., 7 1:45 p.m. 95.74
Apr, 17, 1931 3:10 p.m. (a) Mar, 4, 1935 12:00 noon 95,58
Oct. 22 2:05 p.m. 94,80 Mar., 2” 1936 erescanae 96,43
Apr. 18, 1932 3:30 p.nm, 93.24 Sept. 5 eeroessss 101,20
Oct. 20 5:00 p.m. 96.03 Apr. 9, 1937 4:50 p.m, 97.92
Mar. 3, 1933 8:45 a,m, 94.65 Sept.27 3:00 p.m, 99.82
Mar, 6, 1934 11:00 a.m. 94,37 Apr. 9, 1938 11:50 a.m. 98.47
Oct, 18 1:10 p.m. 95,12

a Tape hung on pump at 88 feet.
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304, A, A, Tindall, NWiSE} sec. 27, T, 3 S,, R. 5 W, Measuring
point, top of pump base at hole on south side. Altitude of measuring
point, 202.54 feet.

Water level, in feet, 1928-38

a

Date Time ‘;.':3:{ Date Time ‘{;;:;:
July 7, 1928 evecacnne 73.23 Feb. 23, 1932 10:20 a.m. 77.12
Aug. 14 osesenas 73.27 Apr. 19 5:30 p.m. 76 .56
Sept.17 5:35 p.m. 73.32 Oct., 21 12:45 p.m. 78,27
May 4, 1929 9:05 a.m, 72.98 Feb, 23, 1933 2:20 p.m. 77.77
July 4 11:00 a.m. 73 .48 Feb., 24, 1934 11:50 a.m. 78.10
Aug., 2 3:40 p.m. 73.64 Oct. 18 11:30 a.m. 78.80
Sept.17 10:30 a.m. 75,71 23 10:40 a.m, 78,43
Apr. 24, 1930 8:50 a.m. 74.38 Nov. 26 4:30 p.m, 78.70
May 2 7:850 a.m, 74.28 Dec, 27 9:00 a.m. 78.95
Sept.17 1:45 p.m. 78.14 Feb. 22, 1935 12:15 p.m. 78,48
Apr. 23, 1931 10:00 a.m. 76 .35 Apr. 22, 1936 revseacses 79.67
May 4 5:00 p.m. 75.89 Apr, 10, 1937 3:00 p.m. 80.80
Aug. 31 1;00 p.m, 76.45 Apr, 11, 1938 11:30 a.m. 81.33
Oct, 23 10:40 a.m. 76.69

440, American Southern Trust Co, SEZNE} sec. 12, T, 5 S., R. 4 W,
Measuring point, base of pump at hole on north side, about level with land
surface. Altitude of measuring point about 197 feet (estimated).

Water level, in feet, 1928-38

Aug. 17, 1928 ceeaceren '78.58 Feb. 23, 1932 3:50 pem. 81.56
Sept.22 12:30 p.m. 79 .20 Apr. 19 6:15 p,m, 80.88
Nov, 14 3:00 p.m, 78.96 Sept.22 3:45 p.m. 84,26
May 15, 1929 cereseeee 77.65 Peb. 24, 1933 12:30 p.m. 82.09
July 10 4:40 p.m, 77.84 Mar, 1, 1934 2:40 p.m. 82,52
Aug. 1 3:00 p.m. 78.36 Sept.11l 8:30 a.m, 85,64
Sept.23 10:30 a.m. 79.72 21 6:00 p.m. a86,00
Apr. 24, 1930 2:30 p.m, 78,66 Feb. 23, 1935 11:15 a.m. 83,55
May 15 12:45 p.m, 78.47 Mar. 14, 1936 seecsoeen 83.99
Sept.22 12:44 p.m. 81,95 Apr., 19, 1937 9:55 a.m. 85.08
Apr. 28, 1931 1:30 p.m. 80,53 Apr. 19, 1938 12:05 p.m. 85.29
May 15 10:30 a.m. 80.50 Sept.12 11:00 a.m, 88,83
Sept.22 10:30 a.m, 85.69

a Accuracy of measurement questionable. Tape apparently hit pump.
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GENERAL SUMMARY
By F. C. Ebert

The Geological Survey continued during 1938 its program of measuring
the depth to water level in selected wells in southern Galifornia.l A
water-stage recorder was maintained on well 42a at Baldwin Park, in the
upper San Gabriel Valley.

Systematic measurements of the depth to water level in wells in
various areasg were continued by other agenciles during 1938. The San
Bernardino Valley Water Conservation District compiled records of measure-
ments that were made monthly at 225 wells during 1937 and 1938, and issued
a mimeographed bulletin, "Changes in water level during 1938 in the Bunker
Hill basin."

In the south coastal basins the Department of Public Works, Division
of Water Resources, assembled measurements of depth to water level that had
been made during 1937 by persons interested in these basins and published

Bulletin 39-F, Records of ground-water. levels at wells for the year 1937.
FLUCTUATIONS OF WATER LEVEL

Precipitation in southern California in 1937-38 was above normal,
For the year July 1, 1937, to June 30, 1938, precipitatlon at Los Angeles
was 23,43 inches, which 1s 8.20 Inches above the 6l-year average of 15,24
inches. At San Bernardino the rainfall was 25.36 inches, which is 8.70
inches above the 67-year average of 16,66 inches. The precipitation at
Irvine Ranch, near Tustin, in Orange County, was 16,64 inches. The 6l-year
average for this area is 12.28 inches,

San Gabriel River Basin

Well 42a'§ at Baldwin Park showed a rise in water level of 22.81 feet
from a mean daily altitude of 287.18 feet on February 13, 1938 to an alti-
tude of 309,99 feet on May 5, 1938, On December 31, 1938, the water level
was at an altitude of 300,88 feet, which is 13.12 feet above the water level

on December 31, 1937.

1/ Water levels and artesian pressure in observation wells in the
United States in 1937; U, S, Geol. Survey Water-Supply Paper 817, pp.
23-42, 1938.

2/ Idem, pp. 23-24.

3/ Water levels and artesian pressure in observation wells in the
United States in 1936: U. S. Geol. Survey Water-Supply Paper 817, pp.
8-11, 1937.

Ebert, F. C., Am. Geophys. Union Trans. 1936, p. 372.
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Santa Ana River Basin
San Bernardino Area

The Williams well4 showed a rise of 29,0 feet from a measured depth
to water of 35.92 feet on December 25, 1937, to 6.92 feet on April 23,
1938, The high level in 1938 was 7.58 feet above the highest stage in
1937,

According to the records of the San Bernardino Valley Water Conserva-
tion District all wells in the San Bernardino area showed a net gain in
1938, The average rise, based on measurements of 225 wells in the basin,
was 12.6 feet, Averaging the measurements of 28 of these wells for which
a comparison can be made with measurements in 1916 revealed a drop of 58.1
feet from 1916 to 1936. During 1937 and 1938 55 percent of this drop
was recovered,

South Coastal Plain’

Well 4lb§/1n the coastal plein of southern California indicates a
net rise in the water level of 4.8 feet from an elevation of 12,7 feet on
December 23, 1937, to 17.5 feet on December 15, 1938. The total measured
rise for the year was 7.01 feet from the low stage on January 13, 1938, at
elevation 13.77 feet to elevation 20,78 feet on May 6, 1938,

San Jacinto Valley

Well '72c'g at Perris, Calif., indicates a net loss of 0.4 foot in
water level., The average of six wells throughout the valley indicates a
loss of 0,1 foot in water level from November 1937 to October 1938. In
general the water levels in the southern end of the valley rose whereas
those in the northern end of the valley declined.

Ventura County

The following brief outline of ground-water conditions in Ventura
County was submitted by R. ﬁ; Jamison, engineer In charge of the Ventura
County water survey:

"In the 0jal Valley and the Santa Clara River Valley the water level
was higher in 1938 than at any other time in the past 11 years of record.
In the Oxnard Plain there has been a general trend upward since 1934. The
water level in the spring of 1938 reached about the same elevation that it
reached in the spring of 1929.

"In Siml, Las Posas, and Pleasant Valley areas, the water levels in
1938 were about a foot lower than they were in 1937.

"In the Santa Rosa Valley the water level was a few feet higher in
1938 than in 1937."

4/ Water levels and artesian pressure in observation wells in the
United States in 1936: U. 8., Geol., Survey Water-Supply Paper 817, pp. 12-
16, 1937,

Ebert, F. C., Am. Geophys. Union Trans. 1936, pp. 374-375.

5/ Water levels and artesian pressure in observation wells in the
United States in 1937: U.S.Geol. Survey Water-Supply Paper 840, p.25, 1938.

6/ Idem, p. 12.

Ebert, F. C., Am. Geophys. Union Trans. 1936, p. 377.

160247 0—89——2
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Santa Ynez Valley

Observations made by the city of Santa Barbara at 22 wells in the
Santa Ynez Valley above the Geological Survey gaging station on the Santa
Ynez River at Robinson's bridge, near Lompoc, Calif., show an average rise
in ground-water level of 1.96 feet from December 1937 to December 1938,
The maximum rise was 13,0 feet. During the irrigation season the water
level in the 22 wells averaged 2.3 feet higher in 1938 than in 1937.

Below the Geological Survey gaging station in the Lompoc Valley
56 wells, measured by the city of Santa Barbara, rose an average of 2,97
feet from December 1937 to Dscember 1938, The maximum rise was 27.8 feet.
The average water level during the 1938 irrigation season was 3.24 feet
above the 1937 level.

Santa Maria Valley

In the Santa Maria Valley, measurements of depth to water level in
18 wells have been made by the San Joaquin Light and Power Corporation
during the first 2 weeks cf August each year since 1929, Water levels in
the 18 wells varied from a drop of 5.42 feet to a rise of 28.81 feet during
1936-37 and rose an average of 11,5 feet. During 1937-38 water levels
varied from a drop of 5.50 feet to & rise of 12.25 feet and rose an average
of 6.5 feet.

Salinas Valley

Measurements made in October 1938 indicate that the water levels of
wells in Salinas Valley have remained practically at the same elevation
during the past two years, according to H, F. Cozzens, county surveyor of
Monterey County.

Santa Clara Valley

The following summary of ground-water conditions in Santa Clara Valley
during 1938 was furnished by G, W. Hunt, district engineer of the Santa
Clara Valley Water Conservation District:

"During the calendar year 1938 there was a very declded Increase in
the artesian pressure and also in the general water levels throughout
Santa Clara Valley. Our records are for the main portion of the Santa
Clara Valley and do not include the southern end, locally called the
Coyote Valley. The results calculated from our records are glven below
for the Artesian area and for the remainder of the Valley.

Artesian Area:

"The Arteslan area lies at the northern end of Santa Clara Valley
and covers about one-fourth the area of the valley.

"At the beginning of 1938 the average elevatlion of the water level
in wells in this area was 7.6 feet higher than at the beginning of 1937.
The pressure level reached a peak at the end of April that was 13.0 feet
higher than the peak of the preceding year. At the low point at the end
of June the water level was 16.2 feet above the low point of the preceding
year. At the end of 1938 the average water level in this area was 21.0
feet higher than at the end of 1937.
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"Thus there was a contlnuous increase in the average arteslan-pressure
level throughout 1938. The average slevatlon of the water level in wells
in thls area at the end of 1938 was 5.4 feet higher than at the high polnt
in the spring.

"During the spring of 1938 there were several wells between Alviso
and Mllpitas that started to flow. This is the first time 1n many years
that this has occurred. The flrst well to flow started on March 19 and
flowed until May 10, Because of the Increase 1n the water level at the
end of the year many wells were flowing by December 31. The same well
mentioned above began to flow again on Wovember 29, about 4% months earller
than in the preceding year.

Remainder of the Valley:

"In the remalnder of the valley, comprising three-fourths of the total
area, the water level at the beginning of 1938 was 20.0 feet hlgher than
at the beginning of 1937. In thils part of the valley the water level
reached a peak in the early part of May that was 16.0 feet hlgher than the
peak of the precedlng year. There was only a slight drop durilng the early
summer pumpling season, and from about the end of June on, there was a
gradual rise. By the end of the year the average water level was 17.4 feet
higher than at the end of 1937.

"Although the records show a drop of 5.6 feet from the high point to
the end of the year, 1t mlght be well to explaln that thils 1s due malnly
to the large fluctuatlon of the water level near the streams. By omltting
the areas adjacent to the streams (the so-called percolation areas) the '~
records show that there actually was an average rise of 3.0 feet over about
83% of the area."

Sacramento and San Joaquln Valleys
Edward Hyatt, State engineer, furnished the followlng information:

"In the Sacramento Valley ground-water levels between the fall of 1937
and the fall of 1938 varied from a maximum rise of 15,9 feet to a maximum
fall of 5,8 feet, based upon measurements of 200 wells scattered over the
Sacramento Valley floor from Red Bluff on the north to the Sacramento delta
and the Cosumnes Rlver on the south. In general the ground-water levels
under the valley floor rose. The minimum rise was in the northerly end
of the valley near Red Bluff and the maximum rise 1n the southerly end in
Sacramento, Yolo, and Solano Countles, The average rise ln water table
in each County was as follows: Tehama 0.2 foot, Butte 0.3 foot, Glenn 1,1
feet, Colusa 1.7 feet, Sutter 0.5 foot, Yuba 2.0 feet, Placer 0.5 foot,
Yolo 2.7 feet, Sacramento 2.0 feet, and Solano 3.4 feet.

"Ground-water measurements 1n the fall and early winter of 1938 in
the upper San Joaguin Valley, south of the Ghowchillla River, showed a sub-
stantial rise of the ground-water table in areas recharged by the Chowchilla,
Fresno, San Joaquin, Kings, Kaweah, Tule, and Kern Rlvers and by Deer, Poso,
and Callente Creeks and other minor stresms. Rlses in Madera Irrigation
District averaged from 2 to 7 feet, and in Fresno, Consolldated and Alta
Irrigation Districts, from 4 to 6 feet. Substantlal rises were recorded
also In the Peoples and Last Chance Ditch Companles' service areas, maln
and outer Kaweah delta, Porterville vicinlty, and McFarland-Shafter Wasco
aresa.

"Progressive lowering of the water table continued through 1938 in
those areas 1n which there are no surface streams for ground-water replen-
ishment; or 1f so, very small ones, Several feet of lowering were recorded
for areas 1n the vlelnlty of Orange Cove, Exeter, Lindsey and Delano.
Slight lowerlngs were noted in areas 1n Kern County, such as those near
Edlson and east of the Lerdo Canal and U. S. Highway 99."

Mojave Rlver Basin

Observatlons were made on about 90 wells in the Mojave River Basln,
most of which were measured twice in 1938, Water levels irn the area above
Victorville showed a net galn of about 2 feet durlng 19358. Although galns
In the wells 1n the river bottom near Hesperla crossing were. less than those

of 1937, gains In outlylng wells were greater. The slight changes In levels
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in wells between Victorville and Hodge indicate that they were seasonal
fluctuations. In the Hodge-Hinckley area the water table continued to rise
during 1938, but no galns were observed north of the Barstow-Mojave high-
way. North of Hinckley, toward Harper Lake, levels declined less than 0.5
foot. A rise was indicated near Lenwood and in all wells in the vicinity
of Barstow. A gain of 8 feet from January 1937 to the fall of 1938 in

two wells in the river-bottom lands midway between Barstow and Daggett
indicates a higher water table at the close of 1938 than that shown in the
fall of 1927 by a measurement made by a local observer, A well between
the Van Dyke ditch intake and Daggett showed a rise of 25 feet from a
record low in January 1937 to a record high in the fall of 1938, Observa-
tions by different persons have been made on this well since 1925.

The most marked replenishment of the ground-water basin in the Mojave
Valley in 1937 and 1938 occurred in the area between Daggett and the
Kouns-Newberry sand-dune belt.7 Varying from a maximum near the river
at Daggett to smaller galns eastward, and diminishing with distance from
the river, the net gains over most of this area amount to about 8 feet.
The altitude of the water table in wells for which records are available
reached that of 1927 in a large part of the area; some wells indicate a
higher level than that of 1927 although not so high as that of 1922. The
water table in wells near Daggett rose 5 feet in 1938, so that the total
net gain since the measurements of January 1937 is 22 feet or more. The
net gain in a well near Minneola, on the south boundary of the plain,
amounted to 1,5 feet for 1938, or about 3 feet since January 1937. Wells
east of Yermo, above the Kouns-Newberry break, indicate a rise of 8 feet
since the low mark of 1937, All other wells eastward or downstream from
the break showed no gain; levels in the vicinity of Newberry and in the
Newberry-Troy Lake area either remained statlonary or declined only
slightly.

Antelope Valley

Twenty-three observation wells in the Antelope Valley were measured
in May 1938 and in March 1939, shortly before pumping for irrigation began.
Observations at these wells indicate generally a drop in water level of 1
to 2 feet, although in several wells they indicate a rise of a few tenths.
The decline in water level was less than that observed during the past few
years owing, it is belleved, to the fact that the measurements of March
1939 were made from 2 to 3 months later than usual, sc that a greater

recovery from the pumping of the past season had taken place.

7/ Thompson, D. G., The Mojave Desert reglon, Calif.: U. S. Geol.
Survey Water-Supply Paper 578, pp. 481, 1929.
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WELL DESCRIPTIONS AND WATER-LEVEL MEASUREMENTS

On the following pages are given the records for 1938 of all wells
that were published in Water-Supply Paper 840 and that are now being
measured, Complete descriptions and basic data are given also for 60
other wells in San Diego County that were not published in Water-Supply
Paper 840, This completes the 1list of wells now being measured in San
Diego County.

The four key wells, 42a, on which a recorder was maintained, and
41b, 72c, and the Williams well are presented first, followed by the
records, arranged by basins, of wells in San Diego County.

For descriptions of the wells not given in this report, see Water-

Supply Paper 840, pp. 28-42,

San Gabriel River Basin

42a, Baldwin Park, Calif,
Water level, in feet above mean sea level minus 200, 1938

Day Jan. Feb. Mar, Apr. May June
1 87,72 87.25 87.78 104.47 109.82 108.92
2 87.70 87.18 87,93 104,77 109.92 108.81
3 87.66 87.21 88.02 105,05 109.84 108.82
4 87.65 87.21 88.19 105.31 109.92 108.68
5 87.64 87.20 88,50 105.58 109.99 108,65
6 87,64 87.20 89.02 105.78 109,94 108,64
7 87.64 87.22 89.66 105.99 109.88 108.50
8 87.60 87.23 90.35 106.25 109.87 108.42
9 87.56 87.19 91.14 106.52 109.84 108,29

10 87.55 87.20 92.03 106,73 109.73 108.28

11 87.54 87.27 92.90 106.94 109.68 108,32

12 87.52 87.20 93.66 107.21 109.65 108.28

13 87.49 87.18 94,50 107.44 109.61 108,20

14 87.47 87.20 95.41 107.59 109.58 108.17

15 87.43 87.30 96.22 107.84 109,54 108.10

16 87,40 87.34 96,98 108.06 109.54 108.04

17 87.39 87.31 97.68 108.24 109.48 108.00

18 87.44 87.36 98.33 108,35 109.42 107,96

19 87.45 87.39 98,97 108.50 109.37 107.90

20 87.42 87.40 99.57 108.57 109.37 107.80

21 87.35 87.45 100.11 108.72 109.36 107.71

22 87.34 87.48 100,58 108,92 109.38 107.66

23 87.28 87.53 101.07 109.04 109.35 107,51

24 87.24 87.58 101.57 109.17 109.26 107.43

25 87.25 87.60 102.02 109.27 109.20 107.35

26 87.30 87.63 102.44 109.37 109.17 107.38

27 87.30 87.70 102.78 109,52 109.09 107.31

28 87,30 87.73 103,18 109.62 109.02 107.17

29 87.26 103,56 109.66 108.98 107.08

30 87.21 103.81 109.71 109.05 107.08

31 87.26 veoas 104.15 veeaae 109.02 esonee




18 WATER LEVELS AND ARTESIAN PRESSURE, 1938

San Gabriel River Basin--Continued

428.,--Continued
Water level, in feet above mean sea level minus 200, 1938

Day July Aug., Sept. Oct. Nov, Dec.
1 106.97 105.28 105,54 105.15 103.67 101.80
2 106.91 105.26 105.59 1056.10 103,60 101.75
3 106.82 105,19 105,62 105,07 103,51 101.80
4 106.78 105,18 105,68 105,03 103.52 101.74
5 106,71 105.14 105,68 105,00 103,44 101.71
6 106,68 105.22 105.67 104,97 103,26 101.62
7 106.60 105.28 105,63 104,84 103.29 101.54
8 106,51 105.26 105,70 104.74 103,27 101.53
2 106.41 - 106,22 105,70 104,73 103.21 101.45

10 106,38 105,30 105.67 104,72 103.14 101.37

11 106,29 105,37 105.73 104.65 103.06 101.29

12 106,17 105.42 105.67 104,59 102.98 101.25

13 106,06 105,44 105.68 104.60 102.95 101.19

14 105.95 105.48 105,60 104.59 102.86 101.20

15 105.89 105,45 105,58 104.49 102.75 101.20

16 105.88 105.43 105.60 104,39 102,72 101.09

17 105.84 105.47 105.60 104,34 102.66 101.10

18 105.76 105,54 105.58 104,27 102.61 101,10

19 105,67 105.51 105.59 104.30 102,585 101.10

20 105.61 105.50 105,61 104.24 102.55 101.07

21 105.55 105.56 105.52 104.16 102.45 101.06

22 105,53 105,51 105.42 104.08 102,43 101.02

23 105.43 105,46 105.36 104.06 102.33 100.96

24 105.38 105.46 105.29 103,98 102.36 100.98

25 105.32 105.50 105.32 103.89 102,28 101.00

26 105.27 105.48 105.31 103,892 102.19 100.96

27 105.26 105.54 105,30 105.86 102.14 100,94

28 105.21 105.59 105.25 103.81 102.05 100.93

29 105,23 105.64 105.23 103,75 101.94 100.89

30 105.27 105.61 105.20 103.73 101.87 100.89

31 105,29 105.59 vesone 105.68 seernn 100.88

Santa Ana River Basin

41b, Numbered C-1129m-N-16 in Bulletin 39, California Division of
Water Resources. Record furnished by Orange County Flood Control District.

Water level, in feet below measuring polnt, 1938

Water Water Water
Date level | Date level | Date level
Jan. 6 121,23 May 6 115,35 Oct, 13 120,90
13 122.33 19 115.52 20 a 135,38
Feb. 3 120.88 June 3 116.86 Nov, 3 120,39
7 120.67 9 117.33 7 120,30
Mar. 17 118.65 July 5 117.66 25 119.74
Apr. 5 117.20 Aug, 4 116,95 Dec. 5 a 130,97
7 117.10 Sept.22 121.46 15 118.60

28 116.34

a Pump operating in well,

72c. San Jacinto Valley. Water level, in feet below measuring
point, 1938: Feb, 23, 71.80; May 4, 71.96; Oct. 22, 72.14.

San Bernardino Basin

Williams Well., Record furnished by Gage Canal Co.
Water level, in feet below measuring point, 1938

Jan, 1 35.42 Feb., 19 33.18 Apr. 9 8,00
8 35,00 26 32,00 16 7.50

15 34,84 | Mar, 5 27.50 23 6.92

22 54.75 12 19.50 30 6,92

29 34,66 19 15,50 | May 7 7.08

Feb., 4 34.50 26 12.00 14 7.66

12 34,00 | Apr., 2 9.50 21 8.42
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San Bernardino Basin--Continued

Williams Well--Continued
Water level, in feet below measuring point, 1938

Water Water Water
Date level Date level Date level
May 28 8,92 | Aug., 13 17,08 Oct. 29 22.50
June 4 9.50 20 17.83 | Nov., & 22.75
11 10,08 27 18,33 12 23.00
18 10.75 | Sept. 3 19,00 19 23,17
25 11.08 10 20.33 26 23.33
July 2 12.00 17 20,17 | Dec. 3 23,50
9 13.00 24 20,50 10 £23.58
16 14.08 | Oct., 1 21,53 17 23.83
23 15.16 8 21,75 24 23.175
30 15,92 15 22,08 31 23,16

Aug. 6 16.66 22 22,33

Tia Juana River Basin

0104. Alfonso Fredericks, SW; sec. 28, T. 18 S., R. 2 W., Nester.
Diameter 12 inches, depth 85 feet. Measuring point, top of casing, 1.0
foot above land surface and 53.30 feet above sea level. See Water-Supply
Paper 446, table 30, p. 129, and pl. XLV; Water-Supply Paper 468, p. 150.

Water level, in feet below measuring polnt, 1914-26

Nov. 5, 1914 49,67 Apr. 29, 1920 47,95 Apr. 9, 1923 47.06
June 29, 1915 47.25 Oct, 24 49,70 | May 27 47.10
Aug, 1 47,50 | Feb. 6, 1921 49.16 July 24 47,39
Oct, 9 47,67 May 20 49,00 Oct., 16 47,90
June 14, 1916 45,08 Oct., 31 49.80 Dec. 15 48,09
Dec. 17 45.67 Dec, 4 49,60 Apr. 27, 1924 48,30
May 24, 1917 44,80 Jan, 22, 1922 48.70 Oct. 10 49,13
Jan. 2, 1918 46,00 Apr, 10 46,75 Mar. 15, 1925 50,59
May 8 45,70 | May 16 46.4 May 24 49,21
Nov, 1 47.13 Aug., 11 47.5 Oct. 11 51.08
May 21, 1919 47,33 | Oct. 29 47.78 | May 9, 1926 (a)
Feb., 2, 1920 48,05 Jan, 23, 1923 49.12

a Well filled in.

0118. Owens ranch, SW} sec. 34, T. 18 S,, R, 2 W., Tia Jusna Valley.
Diameter 1% Inches, depth 16.5 feét. Measuring point, top of flange, 1.8
feet above land surface, and 26,80 feet above sea level. See Water-éupply
Paper 446, table 30, p. 129, and pl. XXXVI; Water-Supply Paper 468, p. 150.

Water level, in feet below measuring point, 1914-18

Oct. 30, 1914 17.17 | Oct. 9, 1915 10,50 | May 24, 1917 6.65
Apr. 10, 1915 7.17 | June 14, 1916 6.25 | Jan. 2, 1918 9,35
Aug, 1 9.33 | Dec. 17 6.92 |May 8 (a)

a Well destroyed.

0118a. Owens ranch,SW} sec, 34, T, 18 S,, R, 2 W., Tia Juana Valley.
Dug well, depth 74 feet. Measuring point, top of concrete, on west side,
at land surface. Equipped with centrifugal pump. Companion well to" 0118.
See Water-Supply Paper 446, table 30, p. 129; Water-Supply Paper 468, p. 151.

Water level, in feet below measuring point, 1918-23, 1925

May 8, 1918 7.60 | Oct, 31, 1921 bll.5 Apr. 9, 1923 6.27
Nov., 1 9.00 | Dec. 4 12,53 |May 27 7,08
May 21, 1919 (a) Jan. 22, 1922 7.15 | July 24 (a)
Feb, 2, 1920 10.95 | Apr. 10 5,17 | Oct. 16 (D)
Apr. 29 7.65 | May 16 5.70 | Dec. 15 (b)
Oct. 24 10.34 | oct. 29 8.59 | May =24, 1925 8,75
Feb, 6, 1921 10,13 | Jan. 23, 1923 6.64 | Oct. 11 (v)
May 20 11,20

a Pump operating in well. b Well dry.
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Tia Juana River Basin--Continued

0118b, Owens ranch, SW} sec, 34, T. 18 S., R. 2 W,, Tia Juana Valley.
Driven well, dlameter 2 Inches, depth 22.5 feet, with well point. Measur-
ing polnt, top of reducer, 2 feet above land surface, and 28.21 feet above
sea level, Replaces wells 0118 and 0118a, 100 feet south of 0118,

Water level, in feet below measuring point, 1927-38

Water Water Water
Date level | Date level | Date level
Sept.21, 1927 11,42 Feb., 25, 1931 14,55 Oct. 8, 1935 12.72
Oct., 18 11.02 May 3 14,01 Jan. 29, 1936 14,70
Nov. 6 10.95 June 20 15,02 | Apr., 11 13.20
Dec., 5 10.95 Sept.20 16.76 June 30 14,50
Apr. 12, 1928 9.45 Nov. 20 16.23 Mar. 15, 1937 10,13
July 19 10,90 Jan., 14, 1932 15,31 Apr, 1 9.36
Oct. 2 12,37 Apr., 12 9.35 30 10.21
Nov. 10 12.64 May 20 10,05 June 1 10,45
May 23, 1929 13,93 Sept. 2 12,90 17 11.22
July 10 14,43 | Dec. 6 13,49 | Jquiy 1 11.81
Oct, 11 16.33 | Feb., 21, 1933 10.99 | Aug. 2 13.46
Nov. 14 15.91 | May 22 11.46 | Sept. 4 14.97
Dec. 14 16.03 Aug, & 13.69 Oct, 18 16,28
Jan, 26, 1930 15.40 | Jan. 10, 1934 13,96 | Nov. 23 16.44
Apr. 18 14.82 Apr. 26 14.89 Jan. 7, 1938 16.57
May 22 13.79 Aug. 23 16.74 Feb, 18 16.21
June 19 13.44 | Oct. 12 17.93 June 23 12.72
July 30 14.43 Nov. ©& 17.72 Aug, 26 15.10
Aug. 20 14.80 Apr. 26, 1935 11,38 Nov. 7 16,41
Sept.18 15.63 | July 3 12.62 | Dec. 19 16,58
Nov., 8 16,13

0120, Hewitt Bros. hog ranch, SWi sec. 33, T, 18 S., R. 2 W., Tia
Juana Valley. Driven well, diameter 2 inches, depth 22 feet. Measuring
point, top of reducer, 3.3 feet above land surface, and 22,44 feet above
sea level.

Water level, in feet below measuring point, 1927-38

Sept.20, 1927 12.00 | Peb. 25, 1931 15.12 | Jan. 29, 1936 14.45
Oct, 18 11.64 May 3 14.40 Apr, 11 13.30
Nov., 6 11.5%7 June 20 14,58 June 30 14,056
Dec. & 12,04 Sept.20 15,70 | Dec. 1 16.71
Apr. 12, 1928 9.92 | Nov. 20 16.19 31 16.86
July 19 12,03 ( Jan. 14, 1932 15.88 | Feb, 1, 1937 15.48
oct. 2 13,04 Apr, 12 9.15 Mar., 1 9,06
Nov., 10 13.30 | May 20 9.75 | Apr. 1 8,57
Feb. 16, 1929 13,47 Sept. 2 12.40 30 8.93
May 4 13.75 Dec. 6 13.51 June 1 9,81
July 10 14.40 | Mar. 4, 1933 11.18 28 9.85
Oct. 11 15.50 | May 22 11,90 | Aug., 2 11.21
Nov. 14 15,78 | Aug. 5 13.02 | Sept. 4 12.32
Dec. 14 15.87 | Jan. 10, 1934 14.32 | Oct. 18 13.36
Jan, 26, 1930 15.85 | Apr. 26 14.62 | Nov, 23 14,13
Apr. 18 15.05 | Aug. 23 15.52 | Jan. 7, 1938 14.68
May 22 14.56 | Sept.23 15,77 | Feb., 18 14.98
June 19 a 14.10 | Oct. 12 15.88 | June 23 11.71
July 30 14.49 | Nov. 5 15,98 | Aug. 26 12.35
Aug. 20 14.65 | Apr. 26, 1935 11.00 .] Nov. 7 14,41
Sept.18 14.97 | July 3 12.00 | Dec. 19 14.91
Nov, 8 15.46 | Oct. 8 13,70

a Adjacent land flooded.
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Tia Juana River Basin--Continued

0125. Evans ranch, SEi sec, 34, T. 18 S., R. 2 W,, near San Ysldro,
Tia Juana Valley. Driven well, dlameter 2 inches, depth 24 feet. Measur-
ing point, top of reducer, 2.5 feet above land surface, and 33.47 feet
above sea level.

Water level, in feet below measuring point, 1927-38

Water Water Water
Date level | Date level | Date level
Oct. 18, 1927 11,58 May 3, 1931 13,75 June 30, 1936 15.88
Nov. 6 11.38 June 20 13,93 Nov. 30 15.08
Dec. 5 11.30 | Sept.20 15,75 | Dec. 31 15.21
Apr. 12, 1928 10.60 Nov, 20 15.20 Feb, 1, 1937 13,46
July 19 11.68 Jan. 14, 1932 14,72 Mar., 1 9,59
Oct, 2 13,056 Apr. 12 8.96 Apr. 1 9.79
Nov, 10 12.95 | May 20 10.14 30 9.78
Feb. 16, 1929 12,79 Sept, 2 12,97 June 1 10,66
May 4 13,51 | Dec, 6 13,25 17 11.07
July 10 14,31 | Feb. 21, 1933 10.04 | July 1 11.37
Oct, 11 15,27 May 22 10.84 Aug, 2 12,38
Nov. 14 14.88 Aug, 5 12.70 Sept. 4 11.95
Dec, 14 14.67 Jan., 10, 1934 13.26 Oct. 18 13,22
Jan. 26, 1930 14.70 Apr, 26 13,70 Nov. 23 13,34
Apr, 18 14.49 Aug. 23 14.80 dJan, 7, 1938 12,99
May 22 12,94 Qet. 12 16,06 Feb. 18 13.01
June 19 13,30 | Apr. 26, 1935 12.53 | June 23 12,14
July 30 13,47 July 3 13.83 Aug. 26 12,87
Aug. 19 13.97 Oct, 8 a 14,64 Nov. 7 12.83
Nov. 8 15.65 Jan. 29, 1936 14.36 Dec. 19 12.67
Feb, 256 1931 12,63 Apr., 11 13.80

a Pump operating in nearby well.

0130a. Pumping plant, NE} sec. 4, T. 19 S., R. 2 W,, south bank of
Tia Juana River, near Nestor Bridge. Concrete lined pit, 9 by 9 feet iIn
cross sectlon, 12 feet deep. Measuring point,3 notches in top of 2 by 6-
inch frame plat-, on east side, one foot above land surface.

Water level, in feet below measuring point, 1920-33

Apr, 29, 1920 7.55 | May 24, 1925 12.45 | Jan. 26, 1930 13.12
Oct, 24 10,60 July 30 (b) Apr. 18 13,01
Feb, 6, 1921 11,06 Oct, 11 (b) May 22 12.70
May 20 11.35 May 9, 1926 12,556 June 19 12,55
Oct, 31 12.45 Oct, 3 b 13.2 July 30 12,56
Dec., 4 12.52 May 8, 1927 5.85 Aug, 20 12.62
Apr. 10, 1922 6.49 Sept.15 9.34 Sept.17 12.72
May 16 6.7 Apr, 12, 1928 7.63 Nov, 8 12.94
Oct, 29 8,97 July 19 8.83 Feb, 25, 1931 12.85
Jan., 23, 1923 7.69 Oct, 2 11.86 May 3 12.51
Apr. 9 (a) Nov, 10 10.23 June 20 12,03
May 27 12.48 Feb, 16, 1929 10.64 Sept.20 13,05
July 24 12.22 | May 4 11.66 | May 20, 1932 8.29
Oct. 16 10.62 | July 10 12.07 | Sept. 2 10.77
Dec, 14 12,35 | Oct. 11 12,72 | Dec, 6 12,34
Apr. 13, 1924 12,45 Nov, 14 12.95 May 22, 1933 12.10
Oct. 10 12,98 Dec. 14 13.07 Aug. & 11.53
Mar. 15, 1925 12.90
a Pump operating in well, b Well dry.

0130b. Nestor Bridge, NE} sec. 4, T. 19 S., R. 2 W., Tia Juana
Valley. Diameter 2 inches, Measuring point, top of pipe, 3.8 feet above
land surface, and 29.26 feet above sea level. Siltuated 300 feet north of
well 0130a.

Water level, in feet below measuring polnt, 1933-38

Feb, 6, 1933 9.48 | Jan., 22, 1935 16,91 | Aug. 1, 1936 15,25
Apr. 28 11.26 | Apr., 26 9.47 Sept. 1 16.50
May 22 11,52 | July 3 12,03 30 17,04
Aug. 5 12.85 |oct., 8 13,92 | Nov. 2 18,00
Jan. 10, 1934 14.37 | Jan, 29, 1936  14.69 30 18,00
Sept. 6 16.63 | Apr. 11 12,96 | Jan., 5, 1937 14,20
Oct. 12 17.01 | May 9 13,46 | Feb. 1 12.98

Nov. 5 17.20 | June 30 14.29 | Mar. 1 9.15
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Tia Juana River Basin--Continued

0130b, Nestor Bridge--Continued
Water level, in feet below measuring point, 1933-38

Water Water Water

Date level Date level Date level

Apr. 1, 1937 8.52 | Sept. 1, 1937 14,15 | Feb. 18, 1938 14.38

30 9.23 4 12.89 June 23 12,21

June 1 10.15 Oct., 18 16.31 Aug., 26 14,08

17 8,98 Nov, 23 17.04 Nov., 7 16,32

July 1 11,31 Jan. 27, 1938 16,46 Dec., 19 13,60
Aug. 2 13.35

0140a. Mrs, A. W, Jackson, near center of sec. 1, T. 19 S., R. 2 W.,
San Ysidro, Tia Juana Valley., Drilled well, depth 18 feet. Measuring
point, top of board casing, 0.5 foot above land surface. Equipped with
centrifugal pump, Companion well to 0140, See Water-Supply Paper 446,
table 30, p. 129; Water-Supply Paper 468, p. 151.
Water level, in feet below measuring point, 1918-26

Mar. 15, 1918 5,55 Jan. 22, 1922 4,76 Dec. 15, 1923 7.79
Nov., 1 6,55 Apr. 10 4,32 Apr. 21, 1924 6,12
May 21, 1919 6,07 May 16 4,73 Oct, 10 8,52
Feb. 2, 1920 8.48 Oct. 29 6,75 Mar. 15, 1925 9,13
Apr, 29 5,52 Jan, 23, 1923 5.01 May 24 9,42
Oct. 24 7.75 Apr., 9 4,53 July 30 10,01
Feb., 6, 1921 7.85 May 27 5.15 Oct. 11 10,53
May 20 8.20 | July 24 6.24 | May 9, 1926 (a)
Oct, 31 9.80 Oct., 16 7.33

a Well destroyed.

0140b. Mrs, A, W. Jackson, near center of sec. 1, T. 19 3., R. 2 W.,
San Ysidro, Tia Juana Valley. Driven well, diameter 2 inches, depth 21
feet., Measuring point, top of reducer, 3.5 feet above land surface, and
53.14 feet above sea level.

Water level, in feet below measuring point, 1927-38

Sept.21, 1927 9.80 Nov., 8, 1930 11.77 Oct. 8, 1935 11.15
Oct. 18 10.03 Feb. 25, 1931 9.58 Jan. 29, 1936 11,71
Nov. 6 10.00 [ May 3 9,63 | Apr. 11 9.31
Dec. 5 9.98 June 20 a 11,43 June 30 10.62
Apr. 12, 1928 8,08 | Sept.20 11.82 | Apr. 1, 1937 7,02
July 19 9.86 Nov. 20 12.04 30 7.46
Oct, 2 10,96 Jan. 14, 1932 10,74 June 1 7.56
Nov. 10 11,18 Apr. 12 7.83 17 7.79
Feb, 16, 1929 10,95 May 20 8.02 July 1 7.93
May 4 11,38 | Sept. 2 9.75 | Aug. 1 8.56
July 10 12,36 Dec, 6 10.46 Sept. 4 9.19
Oct, 11 13.18 Feb. 21, 1933 8.06 Oct. 18 9.80
Nov. 14 15,26 | May 22 8.40 { Nov. 23 9.74
Dec. 14 13.28 Aug., 5 9.92 Jan, 7, 1938 8.74
Jan, 26, 1930 13.14 Jan. 10, 1934 11,00 Feb, 18 8.00
Apr, 18 11,00 | Apr. 26 11.88 | June 23 8,22
May 22 9,51 Aug. 23 13,30 | Aug. 26 8,58
June 19 10.16 Oct. 12 13.63 Nov., 7 8,16
July 30 10.58 Apr. 26, 1935 8.36 Dec. 19 8.86
Auvug. 19 10.96 July 3 9.55

a Pump operating in nearby well.



CALIFORNIA 23

Otay River Basin

039. W. F. Clark, NW} sec, 23, T, 18 S., R. 2 W., Otay. Diameter
12 inches, depth 90 feet, in pit 29 feet deep. Measuring point, top of
concrete curb, on east side, one foot ambove land surface, and 53.30 feet
above sea level., See Water-Supply Paper 446, table 30, p. 128, and
pl. XLV; Water-Supply Paper 468, p, 149,
Water level, in feet below measuring point, 1914-30, 1934

Water Water Water
Date level Date level Date level
oct. 2, 1914 36,42 Oct. 31, 1921 35,10 May 9, 1926 b 37.96
30 35,42 | Dec. 9 34,50 | Oct. 3 b 43.53
Mar, 3, 1915 32.67 | Jan. 22, 1922 29.60 | May 8, 1927 34,38
Aug. 1 38,33 | Apr. 10 29.05 | Sept.20 (a)
Oct. 9 (a) May 16 30,85 | Apr. 12, 1928 37.15
Jan. 27, 1916 (c) Aug. 11 36,80 | July 19 36.64
June 14 30.75 | Oct. 29 33,58 | Oct, 2 (a)
Dec. 17 30.50 Jan, 23, 1923 32,35 Nov, 10 38,40
May 24, 1917 29.80 | Apr. 9 31,05 | Feb., 16, 1929 38,29
Jan, 2, 1918 31,20 | May 27 32,00 | May 4 36.84
May 8 31.60 | July 24 33.23 | oct. 11 (a)
Oct. 31 31,55 Oct, 16 33.62 Nov. 14 38,00
May 21, 1919 32.15 | Dec. 15 32.90 | Dec. 14 37.90
Feb, 2, 1920 32.80 Mar. 8, 1924 33,55 May 22, 1930 37.70
Apr. 29 31,70 Oct. 10 35,81 July 30 35,70
Oct., 24 33.10 | Mar. 15, 1925 34.74 | Nov. 8 36.90
Feb. 6, 1921 32,84 | May 24 37.36 | Sept.23, 1934 36.75
May 20 33.45 | Qet. 11 36,17

a Pump operating in well.
b Pump in observation well stopped shortly before measurement.
¢ Well and adjacent land flooded,

039a, N. Bard, northwest corner of Sixth and Main Streets, Otay.
Dug well, dlameter 3 feet, depth 40 feet. Measuring point through Nov.
7, 1937, top of board cover, 1.3 feet above land surface. Measurlng
point since Nov. 7, 1937, top of concrete curb, 1.0 foot above land surface,.

Water level, in feet below measuring point, 1930-38

Nov. 8, 1930 33,53 May 22, 1933 31.60 June 30, 1936 33.86
Feb. 25, 1931 33,02 | Aug., & 32.17 June 17, 1937 31.57
May 3 32,31 | Jan., 10, 1934 33.56 | Sept. 4 32.42
June 20 32,44 | Apr. 26 35.80 Oct, 18 32,95
Sept.20 53.47 | Aug. 23 34,45 | Nov. 23 33.19
Nov. 20 33.98 | Sept.l7 34.56 Jen. 7, 1938 53.61
Jan. 14, 1932 33.66 Apr. 26, 1935 32.55 Feb, 18 33.49
Apr., 12 30.82 July 3 32.88 | June 23 32.62
May 20 31.26 Oct. 8 33.71 | Aug. 26 32.98
Sept. 2 32.54 Jan. 29, 1936 34.39 Nov., 7 33,93
Dec. 6 33,50 | Apr. 11 33,61 | Dec. 19 a 34.75

a New measuring point established,

089a, G. W. St.Clair, formerly J. Rhodeas, NW} sec. 22, T, 18 S.,
R. 2 W,, Otay. Through Apr, 18, 1930: Dug weli, 3 by 3 feet in croass
section, 33 feet deep. Equipped with windmill, Measuring point, top of
wood curb 1.4 feet sbove land surface. Through Jan. 29, 1936: Diameter
10 inches, depth 150 feet. In bottom of pit, diameter 6 feet, depth 24
feet., Measuring point, top of casing, 22 feet below land surface. Since
June 17, 1937: Measuring point, top of concrete curb, 1.3 feet above land
surface. Compsnion well to Nos., 088 and 089, See Water-Supply Paper 446,
table 30, p. 1283 Water-Supply Paper 468, p. 150.

Water level, in feet below measuring point, 1916-38

June 14, 1916 20,17 | Oct. 24, 1920 a 30.35 | Oct. 29, 1922 (a)
Dec., 17 19.83 | Feb, 6, 1921 22,44 | Jan, 23, 1923 21.85
May 24, 1917 (a) May 20 s) [Apr. @ 21.17
Jan. 2, 1918 21,0 Oct. 31 (a) May 27 (a)
May 8 20.7 |Dec. 4 23,92 | July 24 (a)
Nov. 1 21.51 | Jan. 22, 1922 21.60 | Apr. 7, 1924 23,22
May 21, 1919 22,35 | Apr. 10 19.80 | oct. 10 25,44
Feb. 2, 1920 22,85 |May 16 {a Mar. 15, 1925 24,10
Apr. 29 a 22.65 | Aug. 11 (a May 24 (a)

2 Pump operating in well,
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Otay River Basin--Continued

089a. G. W. St.Clair--Continued
Water level, in feet below measuring point, 1916-38

Water Water Water
Date level | Date level| Date level
oct. 11, 1925 26.56 Apr., 18, 1930 24,44 Jan, 29, 1936 4,99
May 9, 1926  25.74 | Sept.18 ¢ 4.21| June 17, 1937 (a)
Oct. 3 27.48 Nov, 8 4,57 28 c 24,99
May 8, 1927 24.86 Feb, 25, 1931 1,55 Sept. 4 25,77
Sept.15 25.87 | May 3 1.74| Oct, 18 28,32
July 19, 1928 25,75 June 20 2.90 Nov., 23 28,26
oct. 2 (a) | Apr. 12, 1932 1,32 | Jan. 7, 1938  28.18
Nov. 10 26,37 Sept. 2 5.25 Feb, 18 26.58
May 4, 1929 (=) Dec. 6 6.78 | June 23 26,10
Faly 107 26.68 | May 22, 1933 96| Aug. 26 26,67
Oct., 11 b 30,76 Sept.17, 1934 4,70 Nov. 7 27.72
Dec., 14 27.14 Apr, 26, 1935 1.02 Dec, 19 26,76

a Pump operating in well,
b Pump in observation well stopped shortly before measurement.
¢ New measuring point established,

Sweetwater River Basin

018. L. C. Kincaid, La Nacion land grant, Sunnyside. Dug well,
diameter 8 feet, depth 15 feet. Measuring point, top of concrete curb,
on northwest side, flush with land surface, and 89.48 feet above sea
level. See Water-Supply Paper 446, table 30, p. 127, and pl. XXXVII;
Water-Supply Paper 468, p, 148.

Water level, in feet below measuring point, 1915-16

Jan. 7, 1815 8.25 | Aug. 1, 1915 6,92 | Oct, 9, 1915 a 11.25
Feb. 19 5.33 | oet. 5 7.85| Jan. 1916 (b)
a Pump operating in well, b Well destroyed.

018a. L. C. Kincald, La Nacion land grant, Sunnyside. Situated 200
feet northeast of 018. Diameter 8 inches, depth 37 feet., Measuring point,
top of casing, 0.2 foot below land surface. Equipped with centrifugal pump.
Companion well to well 018. See Water-Supply Paper 446, table 30, p. 127,
and pl. XXXVII; Water-Supply Paper 468, p. 148,

Water level, in feet below measuring point, 1920-25

Apr. 29, 1920 11.50 | May 16, 1922 5,40 | May 27, 1923 7.91
Oct, 24 12.92 | Aug. 11 8.1 July 24 (a)
Feb., 6, 1921 13.15 Oct. 29 10,08 | Deec, 15 11.46
May 20 13,35 | Jan. 23, 1923 10.15| Oet. 10, 1924 14,87
Oct. 31 15.00 | Apr. 19 5,72 | May 24, 1925 (b)
Jan. 22, 1922 5,25

a Pump operating in well. b Well closed.

018b. L. C. Kincaild, La Naclon land grant, Sunnyside. Situated 350
feet north of 018a. Diameter 8 inches, depth 22 feet., Measuring point,
top of casing, 1.8 feet above land surface. Equipped with windmill,
Companion well to Ol8a.

Water level, in feet below measuring polnt, 1921-27

May 20, 1921 15.4 Jan., 23, 1923 11.59 | May 24, 1925 a 17.45
Oct. 31 a 17.4 Apr. 19 7.835( oct. 11° (a)
Jan, 22, 1922 7.6 May 27 a 11,40| Nov. 22 17.87
Apr. 10 6.54 | July 24 10,99 | May 9 1926 11.18
May 16 7.20 | Oct. T 12.44 | Oct. a 14.86
Aug. 11 a 9.63 | Dec. 12.87| Sept. 15 1027 9.47
oct. 29 11.14 | Oct. 10 1924 a 16.06

a Pump operating in well.
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0l8c. L. C. Kincaid, La Nacion land grant, Sunnyside. Driven well,
dlameter 2 inches, depth 21 feet. Measuring point, top of reducer, 2.2
feet above land surface, Replaces well 018b,

Water level, in feet below measuring point, 1927-35, 1937-38

Water Water Water
Date level | Date level| Date level
Sept.21, 1927 11,76 | May 3, 1931 14,50 Apr. 26, 1935 13.41
Apr. 12, 1928 9.72 June 20 a 20,22 July 3 17.93
July 19 10,06 | Nov, 20 b 20.7 Dec. 13 b 20.5
Oct. 2 11.70 | Jan. 14, 1932 b 20.7 June 17, 1937 10,75
Nov. 10 13.74 | Apr. 12 14.88 | Sept. 4 12,80
May 4, 1929 13.32 | May 20 15.60( Oct. 18 13,16
Oct. 11 15.98 | Sept. 2 16.97 | Nov., 23 13.28
Nov. 14 15.54 Dec. 6 17.48 | Jan. 7, 1938 13,13
Apr. 18, 1930 15,18 | May 22, 1933 15,00 Peb, 18 13.01
May, 22 16.33 | Aug. 5 15.54 June 23 11.62
June 19 16,32 Jan. 19, 1934 16,73 Aug. 26 13,18
July 30 16.46 | Apr, 26 17,73 | Nov. 7 13.75
Oct, 23 17.80 | Aug. 23 19.41| Dec. 19 13.95
Feb. 25, 1931 14.08

a Pump operating in nearby well, b Well dry.

San Diego River Basin

196, Wm. Farley, El Cajon land grant, El Cajon., Dug well, diameter
6 feet, depth 26 feet. Measuring point, top of hexagonal wood curb, on
west slde, 0.2 foot above land surface, and 441.80 feet above sea level,
See Water-Supply Paper 446, table 31, p. 130, and pl. XLVII; Water-Supply
Paper 468, p. 148,

Water level, in feet below measuring point, 1915-16, 1918-34

Aug. 1, 1915 10,33 | Mar., 23, 1923 13,91 ] Apr, 30, 1929 22.66
Oct., 8 12,08 | May 19 14.71| Oct, 11 23,90
June 12, 1916 8.33 July 23 16,15 Nov. 21 24,93
Dec. 15 12.08 | Oct. 3 17.14 ]| Jan. 3, 1930 24.36
Jan. 1, 1918 12,92 | Dec. 14 17.46 | Mar. 14 24,40
May 8 10,00 | Apr. 21, 1924 17.50 | Apr, 18 24.24
Nov., 1 13.67 Sept.30 19.48 | May 21 23.95
May 21, 1919 13.67 | May 11, 1925 20.34 | June 19 23.95
Feb, 2, 1920 15.33 17 20.65| July 23 24.22
July 7 15,33 Oct. 11 22.20| Sept.l7 a 24.4
Sept.17 16.25 | Dec., 8 22,30 | PFeb. 28, 1931 24.35
Mar, 13, 1921 16.82 | May 8, 1926 20.79| Mar. 26 23.40
May 20 17.65 | Sept.l7 22.22| June 20 24.40
Oct. 31 19,10 | Oct. 30 22,556| Sept. 8, 1932 21.74
Dec. 2 19.21 | May 7, 1927 18,73 | Nov. 12 22.71
Jan, 20, 1922 12,93 July 15 18.37( Mar. 4, 1933 22.44
Mar. 28 6.75 | Oet. 13 19.54| May 9 22.33
May 15 7.80 Dec. 3 19.73 Aug. 15 22.82
July 21 10,39 | Apr. 13, 1928 19.83| Dec. 6 22.55
Oct. 27 13,31 | Sept.10 22,16 Apr. 26, 1934 a 23.6
Nov. 28 13,60 | Oct. 19 22,63 Aug. 7 (a)
Jan., 24, 1923 13.94 | Mar. 6, 1929 22.72
a Well dry.

I96a, Farland, El Cajon land grant, E1 Cajon. Situated 1,000 feet
east of 196, Dug well, 5-foot curb, Measuring point, top of curb, on
east side, flush with land surface. Equipped with centrifugal pump. Com-
panion well to LO6.

Water level, in feet below measuring point, 1930-34

Sept.l7, 1930 25,19 | Aug. 15, 1931  25.34| May 9, 1933 21,40
Oct. 21 24,99 | Apr. 12, 1932  20.42| Aug. 15 23.39
Nov. 26 24,44 |May 20 21.05| Apr. 26, 1934  23.82
Feb, 28, 1931 23,90 | Sept. 8 21.92 | Aug. 7 25.35
Mar. 26 a 25.81 | Nov, 12 22,43 | Sept.24 25,56
June 20 24.96 | Mar. 4, 1933  21.64

a Pump in observation well stopped shortly before measurement.
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. L28, San Diego County, E1 Monte Park. Diameter 8 inches, depth 80
feet. In pump house. Measuring point, top of 6 by 6-inch timber pump
support, 1.0 foot above land surface, and 509.00 feet above sea level.

Water level, in feet below measuring point, 1931-32, 1934-38

Water Water Water
Date level | Date level | Date level
July 17, 1931 22.59 Apr. 24, 1935 32,16 Nov., 16, 1937 23.61
18 22.867 Sept.12 36,29 Dec. 16 24.62
Nov. 14 29.65 Dec, 31 38,17 Jan, 27, 1938 26,03
Apr. 17, 1932 9,53 | Mar, 21, 1936 37,46 | June 15 (a)
Sept. 8 20.13 June 9, 1937 b 12,63 Aug, 30 19,34
Aug, 30, 1934 29.57 July 23 17.25 Nov., 2 21.22
Sept.24 30,86 Sept, 9 a 20.41 Deec., 2 22,05
Dec. 15 33,32 Oct. 12 22,08

a Pump operating in well.
b Pump in observation well stopped shortly before measurement.

L29. La Mesa, Lemon Grove, and Spring Valley Irrigation District,
Pratt test well, on north bank of river about 0.5 mile east of El Monte
pumping plant. Diameter 2 inches, depth 54 feet. Measuring point, top
of pipe, 2.5 feet above land surface, and 446.42 feet above sea level.

Water level, in feet below measuring point, 1937-38

June 9, 1937 19.08 | Nov. 16, 1937 15.49 Aug. 30, 1938 7.58
July 23 17.47 | Dec. 16 14,931 Nov., 2 7.58
Sept. 9 16.54 Jan. 27, 1938 14.19 Dec. 2 6.88
Oct. 12 16.05 June 15 6.46

L30. La Mesa, Lemon Grove, and Spring Valley Irrigation District
well 6, 0.2 mile north of El Monte pumping plant. Diameter 14 inches,
depth 65 feet. Measuring point, top of casing, 2 feet above land surface,
and 435,41 feet above sea level.

Water level, in feet below measuring point, 1920-32, 1934-38

Dec, 23, 1929 46.0 Jan. 8, 1932 27.2 June 18, 1936 34.52
May 18, 1930 2,2 31 17.1 June 9, 1937 23.30
Nov, 15 46,3 Feb., 6 7.2 July 23 21,12
Apr. 1, 1931 19.0 Aug. 30, 1934 a 44,03 | Sept. 9 19.23
July 19 40.5 Sept.24 a 46,69 | Oct. 12 18,06

25 a 42,10 | Apr. 24, 1935 37.,05| Nov, 16 16.76
Aug. 9 44,1 May 7 36,08 | Dec. 16 15.85

15 a 41.78 | July 13 40,60 | Jan. 27, 1938 14,05
Sept. 1 46,2 Sept.12 45,60 June 15 3.74
Oct., 6 52.5 Dec, 12 44.96 ] Aug. 30 5.55

17 a 54,55 | Mar. 21, 1936 39,80 Nov., 2 6.30
Nov. 28 52,63 | Apr. 22 37.50} Dec. 2 5.86
Jan. 3, 1932 32.6

a Pump operating in well.

131, La Mesa, Lemon Grove, and Spring Valley Irrigation Distriet,
Truttman ranch 16-inch well, about 0.5 mile northwest from El Monte
pumping plant. Diameter 16 inches, depth 100+ feet. Measuring point,
top of 2-inch coupling in cover, 0.5 foot below land surface, and 429.67
feet above sea level.

Water level, In feet below measuring point, 1937-38

June 9, 1937 22,40 | Nov. 16, 1937 17.06 | Aug. 30, 1838 5.37
July 23 21,17 | Dec. 16 16.29 Nov, 2 6,08
Sept., 9 19.26 | Jan., 27, 1938 15.35| Dec., 2 5.94
Oct, 12 18.15 June 15 4,02
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L32. Dr., Irey ranch, north bank of San Diego River, east of Lakeside.
Driven well, dlameter 2 inches, depth 22 feet. Measuring point, top of
reducer, 2,4 feet above land surface, and 424.90 feet above sea level.

Water level, in feet below measuring point, 1927-33, 1935, 1937-38

Water Water Water
Date level Date level Date level
Sept.22, 1927 10.80 | Oct. 23, 1929 18.94 Jan. 25, 1932 a 22.0
29 10.69 | Nov. 21 20,59 | Apr. 22 8.09
Nov., 4 11,51 Dec, 18 22,04 May 20 8.29
Dec. 3 11,79 Jan. 20, 1930 a 22.4 Sept. 8 10.27
Jan., 7, 1928 8.46 | Mar, 27 11.66| Oct, 19 10,60
Feb, 1 8.45 Apr. 5 10.15 Dec. 3 10,81
22 8,35 14 10,34 | Feb., 23, 1933 8.16
Apr. 7 8.49 19 10.53 | May 9 8,26
May 26 9.15 24 10,73 | Aug. 2 9.62
June 29 9.93 | May =21 8,49 Nov, 3 10,78
July 14 10,46 June 14 8,68 Jan. 16 10.43
27 11.01 July 7 9.30 | Apr. 26 10.10
Aug. 13 11.83 23 9.83 July 17 14,25
27 12,45 | Aug., 22 10,92 | Aug, 23 16.91
Sept.10 13,15 | Sept.l2 12,15} Sept.24 19,52
24 13.91 26 13,16} Nov. 14 a 22,0
Oct, 18 15.23 Oct, 21 14.82( Apr. 24, 1935 - a 22.0
Dec, 6 17,85 | Nov, 26 17.48 | Mar. 10, 1937 21.20
Jan, 12, 1929 19.26 | Dec. 27 19,59 June 9 19,57
Feb, 15 . 19.12 | Jan, 31, 1931 21,23 July 23 20.26
Mar. 27 9.33 | Feb, 27 18,556 | 8ept. 9 20,75
Apr, 18 8,50 | Mar, 24 18.98 Oct, 12 20,64
30 8,53 | Apr., 19 19.20| Nov. 16 20,43
May 24 9.18 | May 2 19,00 Dec. 16 20,10
June 18 9,90 | June 20 20,21 Jan. 27, 1938 19,51
July 2 10,55 July 15 21.27 June 15 8,70
18 11,51 20 21,50 | Aug. 30 10,12
Aug, 22 14.32 | Aug. 15 a 22.0 Nov. 2 10.79
Sept.23 16,92 | Jan. 6, 1932 a 22,0 Dec. 2 10.80
a Well dry.

133. L. H. Aul, County yard, NW}; sec. 17, T, 15 8., R. 1 E., east
of Lakeside. Diameter 2 inches, depth 29 feet. Measuring point, top of
pipe, 0.5 foot above land surface, and 420.31 feet above sea level,

Water level, in feet below measuring polnt, 1927-34, 1937-38

Sept.22, 1927 9.96 | Aug. 22, 1930 10,40| June 9, 1937 b 15.58

29 9,94 Oct, 21 12,67 July 23 16.81
Nov., 4 10.41 June 20, 1931 17.39 Sept. 9 18,03
July 27, 1928 10,14 | Sept. 8, 1932 9.,68| Oct. 12 18,43
Oct, 18 13,01 | Oct., 19 11,96 | Nov. 16 18,61
Sept.23, 1929 14.39 | Feb. 23, 1933 7.16 | Dec. 16 18,15
Dec, 18 18,21 |May 9 7.32| Jan. 27, 1938 18,09
Feb, 14, 1930 19,36 | Aug., 2 8.87| June 15 b 7.88
Mar, 9 19.25 | Jan. 16, 1934 9,76 | Aug. 30 b 9.53

27 11,52 Sept.24 15,75 Nov., 2 10,18
Apr. b 10.07 | Nov. 14 (a) Dec. 2 10,15
May 21 7.76 | Mar. 10, 1937 17.23

a Well f1llled in. b Pump operating in nearby well.

15, G. E. Phllbrook SE? sec, 7, T, 156 S., R. 1 E., E1 Cajon land
grant, Lakeside. Dug wel.’l, alameter 7 feet. Measuring point, tack in top
of curb on west slide, 1,4 feet above land surface, and 413.40 feet above
sea level. See Water-Supply Paper 446, table 30, p. 127; Water-Supply
Paper 468, p. 141,

Water level, in feet below measuring point, 1912-14, 1916-35
Oct. 18, 1912 12,35 | Aug. 23, 1913 a 15.17| July 12, 1914 10.17
17

Nov. 11.25 | Qet, 1 a 17.42| Oct, 13 13,17
Dec. 27 11.00 30 13.67 | Aug., 2 10,33
Apr. 12, 1913 2.25 Jan., 21, 1914 12,25 Qet, 21 a 16.00
May 12 10,17 | Mar. 5 9.50 8 12.00
June 17 a 15,75 Apr, 20 10,92 June 10, 1916 a 10,33

a Pump operating in well,
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L5, G. E. Philbrook--Contiriued
Water level, in feet below measuring point, 1912-14, 1916-35

Water Water Water

Date level |Date level | Date level
Dec, 14, 1916 8,17 Oct. 17, 1925 14.41 Dec. 18, 1929 15.47
May 22, 1917 7.83 Nov. 10 13.80 Jan, 20, 1930 16,00
Dec. 22 10.75 Dec. 8 14.90 Feb. 14 16.00
May 8, 1918 8.25 | Jan. 8, 1926 15.10 | Mar. 9 16,13
Oct, 31 13,50 Feb, 20 15.80 27 13,45
May 19, 1919 9.08 Mar. 19 15.60 Apr. 5 12.06
Feb. 3, 1920 11.75 May 3 9,40 14 11.16
Apr, 24 7.83 15 8.90 19 11.02
Sept.20 12.58 Sept.17 12.26 24 10,98
Oct, 22 12.25 Oct, 30 13.17 May 21 9.10
Nov. 17 12.08 | Apr. 30, 1927 7.65 June 14 9.04
Jan, 31, 1921 11.84 June 11 8,00 July 7 9.81
Mar, 13 a 13.12 18 8.07 23 10,31
Apr. 11 12.20 July 15 8,61 Aug, 22 11.47
May 20 12,07 | Aug. 6 9.40 Sept.1l2 12.25
July 27 a 16,85 27 10,03 Oct, 21 13,19
Aug, 2 13.70 Sept.1l4 10.45 Nov, 26 13.90
Nov., 1 13.60 29 10.75| Dec. 27 14,43
Deec, 2 13.78 Nov., 4 11,10 Jan, 31, 1931 15,00
Jan. 20, 1922 6.96 Dec. 3 11.13| Feb, 27 12.35
Mar, 27 6.65 Jan. 7, 1928 9.93 Mar, 24 12,14
May 15 7.58 Feb, 1 8.99 Apr. 19 12.88
July 21 8.80 22 8,70| May 2 13.12
Sept.23 9.60 | Apr. 7 8.53 | .June 20 14,06
Nov. 27 10,50 | May 26 9.56 | July 15 15,02
Jan. 24, 1923 8,35 | June 29 10.22 | Aug. 15 16.10
Mar, 23 7.96 | July 14 10,64 | Sept.20 {b)
May 19 8,61 27 10.89 Jan. 6, 1932 c¢ 17.0
July 23 9.98 | Aug. 13 11.26 | Apr. 12 7.96
Qct, 3 11.04 27 11.55 May 20 8.34

30 11.27 Sept,10 11.95 June 20 8.74
Dec. 14 11.31 24 12.32 23 8.80
Apr, 21, 1924 9.82 | Oct. 18 12.73 26 8,91
May 20 9,92 | Dec. 6 13.28| Sept. 8 10.87

31 10.03 Jan. 12, 1929 13.51 Oct., 19 11.26
June 9 10.20 Feb. 15 13.48 Dec, 3 11.34
July 5 10.84 | Mar, 27 11,60 Feb. 23, 1933 8.29

22 11.23 Apr. 18 9.50 May 9 8.33
Aug, 4 11.57 30 9.17| Aug. 2 9.87

29 12,06 | May 24 9.391 Nov. 3 11.24
Sept.30 12,42 June 18 10.13 Jan. 16, 1934 10.95
Nov, 2 12.83 | July 2 10,66 | Apr. 26 10,62

30 13,04 18 11.17 July 17 11.98
Mar., 1, 1925 13.51 | Aug. 22 12.57| Aug. 23 12.82
May 17 12,15 | Sept.23 13.59 | Apr., 24, 1935 12.80
Aug. 15 13,75 | Oct., 23 14,30| July 13 (e)
Ooct., 11 14.47 Nov, 21 15,04 - -

a Pump operating in well. b Well filled in. c Well dry.

L5a. J. F. Rickerts, formerly G. E. Philbrook, SE}-sec, 7, T. 15 8,,
R. 1 E., El Cajon land grent, Lakeside. Diameter 2 inches. Driven into
bottom of well L5. Measuring point, top of reducer, 2 feet above land
surface, and 413,61 feet above sea level.
Water level, in feet below measuring point, 1932-38

June 26, 1952  10.44 | Sept.24, 1954  15.15] July 25, 1957  15.96
Sopt. 8 12,28 | Nov. 14 15.98| Sept. 9 15,18
Oct, 19 12.68 | Apr. 24, 1935  14.10| Oct. 12 15.81
Dec. 3 12,73 | July 13 16.88| Nov. 16 16.30
Feb. 23, 1933 9.74 | 8ept.l12 18.67| Dec. 16 16.55
May 9 9,78 | Dec. 12 20,24 | Jan. 27, 1938 16,71
Aug, 2 11.40 |Mar, 21, 1936 16,16 | June 15 10,79
Nov. 3 12,58 | apr. 22 15.17| Aug. 30 12,12
Jan. 16, 1934  12.28 | June 18 17.35| Nov. 2 12.84
July 17 13,37 | June 16, 1937 12,92 Dec. 2 12.72

o

PRSRAANDAS
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165. G. E., Philbrook, El Cajon land grant, Lakeslde, Dug well
diameter 7 feet. Measuring poilnt, top of curb on east slde, 0.2 foot
above Jland surface, and 412,20 feet above sea level, See Water-Supply
Paper 446, table 31, p, 130, and pl., XL; Water-Supply Paper 468, p. 144.

Water level, in feet below measuring point, 1912-23

Water Water Water
Date level Date level Date level
Oct. 18, 1912 11.92 [ June 10, 1916 5,83 Aug. 18, 1920 11,33
Nov. 13 10.25 Dec, 19 8.17 Sept.20 12.08
Dec., 27 10.42 May 22, 1917 7.33 Oct, 22 12,17
Jan, 28, 1913 10.75 Dec, 22 10,58 Nov., 17 12.08
Apr. 12 9.92 May 8, 1918 8,17 Jan. 31, 1921 11.82
May 12 12,00 Oct. 31 11.33 Mar, 13 11.74
June 17 a 16,58 May 19, 1919 9.33 Apr, 11 11.80
Aug., 23 12,33 Oct., 21 11.58 May 20 11.90
Oct, 1 (a) Nov, 4 11,75 July 27 13.25
30 12.83 21 11.92 Nov, 1 13.65
Jan. 21, 1914 12.08 | Dec. 20 11.67} Dec., 2 13,50
Apr. 20 10,58 | Jan. 16, 1920 11.67| dJan. 20, 1922 7.15
May 12 9.83 Feb, 3 11.67 Mar, 27 6.90
Oct., 13 12.83 25 10.67 May 15 7.85
Nov, 10 13.33 Mar, 16 9,17 July 21 8,73
Mar, 11, 1915 6,92 | Apr. 6 7.50| Sept.23 9.86
Aug, 2 10,67 24 7.92 Nov., 27 10,32
Oct, 1 (a) May 25 8,50 Jan, 4, 1923 8.61
8 11,92 | July 14 10.25| Mar, 23 (b)

a Pump operating in well, b Well filled in.

165a. Bartell ranch, El Cajon land grant, near San Vicente Creek
bridge, Lakeside. Driven well, diameter 2 inches, Measuring polnt, top
of reducer, 1.7 feet above land surface, and 408.51 feet above sea level.,
Companion to well L65., See Water-Supply Paper 446, table 31, p. 130;
Water-Supply Paper 468, p. 145,

Water level, in feet below measuring point, 1919-24, 1927-37

oct. 21, 1919 8.42 Dec, 4, 1923 7.56 Dec., 18, 1929 11.90
Nov. 4 8.17 | Apr. 21, 1924 6,20| Jan, 20, 1930 12.10
21 8.25 | May 31 6.50| Feb., 14 12.08
Dec, 20 8.08 July & 7.20 Mar, 9 12,09
Jan. 16, 1920 8.00 Sept .30 (a) 27 7.31
Feb. 3 8,00 | Oct. 6 7.55| Apr. 5 7.46
25 6,75 Nov., 4 7.39 14 7.26
Mar., 16 5.50 Dec, 3 7.42 19 7.30
Apr. 6 3.83 Jan., 7, 1928 6.27 24 7.40
24 4,42 Fsb., 1 5.63 May 21 4.63
May 25 5.00 22 5.24 June 18 6.07
July 14 6.92 | Apr. 7 5.36 July 7 6.72
Aug, 18 7.92 May 26 6.21 23 7.33
Sept .20 8.42 June 29 6,83 Aug, 22 8,22
Oct., 22 8,68 | July 14 7.39 Sept.l2 8.96
Nov. 17 8.50 27 7,51 Oct, 21 9.97
Jan, 31, 1921 8.18 | Aug. 13 7.981 Nov. 26 10.54
Mar, 13 8,15 27 8.17| Dec. 27 10.89
Apr. 11 8.24 Sept.10 8,48 Jan. 31, 1931 11.25
May 20 8,37 24 8.83 Feb. 27 5.32
July 27 9.70 Oct. 18 9.25 Mar, 24 7.62
Nov., 1 10.02 | Dec., 6 9.56] Apr, 19 8.69
Dec, 2 9.90 | Jan. 12, 1929 9.56| May 2 8.86
Jdan, 20, 1922 3.85 | Feb, 15 9.25( June 20 10,32
Mar, 27 3.60 Mar. 27 7,60 July 15 11.20
May 15 4,50 | Apr. 18 5.84| Aug. 15 12.40
July 21 5.19 30 5.85| Sept.20 13.30
Sept.23 6.55 | May 24 6.27 Oct. 17 b 13.50
Nov., 27 6.75 | June 18 7.23| Jan., 6, 1932 6,42
Jan. 24, 1923 5.11 July 2 7.60 Apr, 12 4,87
Mar, 23 4,91 18 8.23 May 20 5.10
May 19 5.73 Aug. 22 9.40 Sept. 8 7.52
July 23 6.53 | Sept.23 10,27| Oct. 19 7.83
Oct, 3 7.30 | Oct. 23 10.90} Dec. 3 7.83
30 7.56 Nov. 21 11.41 Feb. 23, 1933 4,89
a Well filled in. b Well dry.

160247 0—39——3
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L65a. Bartell ranch--Continued
Water level, in feet below measuring point, 1919-24, 1927-37

Water Water Water
Date level | Date level| Date level
May 9, 1933 5.02 | Aug. 23, 1934 9,37 | Dec. 12, 1935 b 13.0
Aug. =2 6.88 | Sept.24 10.15| Mar. 21, 1936 8.10
Nov, 3 7,735 Nov, 14 10.85 Apr., 22 6,54
Jan. 16, 1934 7.29 | Apr, 24, 1935 6,75| June 18 11.45
Apr. 26 7.10 | July 13 ¢ 11,17 | Feb., 7, 1937 (4)
July 17 8,54

b Well dry. ¢ Pump operating in nearby well. d Well destroyed.

163. Father Ummerman, NW; sec. 7, T. 15 S., R. 1 E., El Cajon land
grant, Foster. Diameter 12 inches, depth 70 feel. 'In concrete pit.
Measuring point, top of casing, 3.2 feet below land surface, and 425.09
feet above sea level. See Water-Supply Paper 446, table 30, p. 127, and
pl. XL; Water-Supply Paper 468, p. 143,

Water level, in feet below measuring point, 1915-34

Aug. 2, 1915 2.83 | May 19, 1923 3,78 | Oct. 18, 1928 6.16
Oct. 1 4.67 | July 23 b 21.00| Dec. 6 8.16
June 10, 1916 (a) 28 4,68 | Jan., 12, 1929 5.86
May 22, 1917 2,08 | Oct. 3 5.50| Mar, 27 5,00
Oct. 31 5.17 30 5.65( May 7 4.42
May 8, 1918 2.42 | Dec. 14 5.76 | Aug. 22 6.02
Oct. 31 6,00 | Apr, 21, 1924 5.35| Oct. 30 6.73
May 19, 1919 6.33 July 5 6.43| Dec. 2 6.80
Feb. 3, 1920 9,33 | Sept.30 8.42 18 6.85

25 9.17 | Mar. 1, 1925 9.02 | Mar, 14, 1930 5.88
Mar. 16 8.83 | May 17 9.14| Apr. 5 4,26
Apr. 6 5.75 | Aug. 15 10,42 14 4.19

24 4,42 | Oct, 11 11.25| June 4, 1930 2.87
May 25 - 3.75 | Nov. 10 11.30 24 2.87
July 14 5,00 | Dec. 8 11.30| Aug. 6 5.83
Aug. 18 6.00 | Jan. 8, 1926 11,10 | Sept.l2 4.51
Sept.20 6.50 | Feb, 20 11.10 | Nov., 4 4.98
Oct. 22 6.83 | Mar. 19 11.00 29 4.97
Nov, 17 7.08 | May 3 4.95{ Mar., 1, 1931 2.68
Jan. 31, 1921 7.00 15 4.19 24 2.57
Mar. 13 6.87 | Sept.10 5,53 | May 2 2,61
Apr. 11 7.03 | Oct. 30 6.06 30 2.94
May 20 7.65 | Apr. 30, 1927 1.58 | June 20 3.21
July 27 9.06 | June 11 2,14 Nov, 28 5.90
Oct, 31 10,70 ] July 15 2,66 | Apr. 17, 1932 1.82
Dec., 2 11.01 | Sept.14 3,98 | May 20 2.14
Jan. 20, 1922 1.28 29 4,15 | Oct. 11 4.84
Mar. 27 .25 | Nov, 4 4,04 Dec. 11 5.20
May 15 1.30 | Dec. 3 3.83 | Peb., 23, 1933 1.91
July 21 2,47 | Jan. 7, 1928 3.24| Nov. 3 5.42
Nov. 27 4,70 | Peb. 22 2,91 | Jan. 16, 1934 5.28
Jan., 24, 1923 4,16 | Apr. 8 2,92 Apr. 26 (c)
Mar. 23 5,83 | June 29 4.00

a Well filled in. b Pump operating in well. c Well destroyed.

L63a, Sumner ranch, El Cajon land grant, Foster. Driven well,
diameter 2 inches. Measuring point, top of pipe, 3.5 feet above land
surface, and 432,85 feet above sea level. Companion well to L63. See
Water-Supply Paper 446, table 30, p. 127; Water-Supply Paper 468, p. 144.

Water level, in feet below measuring point, 1919-27

Oct. 21, 1919 14.92 | Apr., 28, 1920 5.85 | Apr. 11, 1921 12.15
Nov. 4 14.75 | May 25 7.67 | May 20 12,80

21 14.33 | July 14 9,17 July 27 14.65
Dec. 20 14.00 | Aug. 18 10.75| Oct. 31 15,43
Jan, 15,1920 13.92 | Sept.20 11,00 | Dec. 2 15.82
Feb. 3 13.92 | Oct., 22 11,353 | Jan. 20, 1922 3.25

25 13.50 | Nov. 17 11.58 | Mar. 27 2.90
Mar. 16 13.25 | Jan. 31, 1921 10.96 | May 15 3.45

Apr. 6 4.75 Mar., 13 11.35 July 21 5.20
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L63a, Sumner ranch--Continued
Water level, in feet below measuring point, 1919-27

Water Water Water
Date level Date level Date level
Sept.23, 1922 7.04 | Oct. 30, 1923 8.47| Aug. 15, 1926 a 15.00
Nov. 27 7.62 [ Dec. 14 9,02 | May 8, 1926 3,60
Jan. 24, 1923 7.32 | Apr. 21, 1924 9.07| Sept.l0 8.50
Mar, 23 6,74 | July 5 10.96 | Oct. 30 9,12
May 19 6,19 | Sept.30 12.84| Apr. 30, 1927 {v)
July 23 7.21 | Mar. 1, 1925 13,52 | Sept.23 (e)
Oct. 3 8.23 May 17 14.26

a Well dry. b Well filled in. ¢ Well destroyed.

L70a. H. Thum, El Cajon land grant, lakeside. Driven well, diameter
2 inches. Measuring point, top of pipe, 3.5 feet above land surface, and
414,85 feet above sea level. Companion well to L70., BSee Water-Supply
Paper 446, table 31, p. 130; Water-Supply Paper 468, p. 145.
Water level, in feet below measuring point, 1919-27

Oct. 21, 1919 12,17 | Dec. 1, 1921 11.48 | Nov. 2, 1924 10,73
Nov, 4 12,17 | Jan. 20, 1922 6.38 30 11.05

21 12,17 | Mar. 28 5.90 | Dec. 16 11.20
Dec. 20 12,17 | May 15 6.27 23 11.20
Jan, 15, 1920 12,25 | July 21 8.37 | May 17, 1925 11.26
Feb, 3 12.25 | Sept.23 10,69 | Aug. 15 11.29
Apr. 13 6,50 [ Nov. 27 10,82 | Sept.l4 12.34

24 6,50 | Jan. 24, 1923 6.67| Oct. 11 12,38
May 25 7,00 | Mar, 23 6.57 25 19.90
July 10 10,17 | May 19 7,72 | Nov. 10 13,40
Sept. 1 11,92 | July 23 10,40 19 13.30

20 12,17 | Oct, 3 11.50 [ Dec. 8 13,50
Oct. 22 12.33 30 11.60 | Feb. 20, 1926 14,30
Nov. 17 12.25 | Dec. 14 13,67 | Mar., 19 14.60
Jen, 31, 1921 11.84 | Apr. 21 1924 6.73| May 3 4,20
Mar, 13 11,50 | May 31 7.60 22 5.29
Apr. 11 11.80 | July 5 8.46 | Sept.l7 10,27
May 19 12.19 | Aug. ¢4 9.22| Oct. 30 11,42
July 27 13.05 29 9.73 | Apr. 30, 1927 (a)
Nov., 1 13,90 | Sept.24 10.11

a Well destroyed.

L75a., Cuyamaca Water Co., El Cajon land grant (Cape Horn), Lake-
slde. Driven well, diameter 3 inches, Measuring point, top of pipe,
4.5 feet above land surface. Companion well to L75. See Water-Supply
Paper 446, table 31, p. 130; Water-Supply Paper 468, p. 146.

Water level, in feet below measuring polnt, 1919-24, 1926-27

Oct. 21, 1919 25,17 | June 27, 1921 18,68 | Jan. 3, 1924 22.65
Nov., 4 256.50 | Nov. 1 27.30 | Feb. 12 19.85
21 25,92 | Dec, 1 20,20 | Apr. 14 11.09
Dec, 19 22,92 Feb. 24, 1922 10,60 | May 31 16.15
Jan. 15, 1920 21.67 | Apr. 12 10.48 | July & 18.35
Feb., 3 20,42 June 4 10,75 Aug, 29 22.60
25 12.50 | Aug. 4 11.50 | Sept.29 24,55
Apr, 13 11.33 | Sept.15 15.26 | Nov. 30 26.79
27 11,33 | Oct., 27 17,86 | Dec., 15 27.10
May 18 11,67 | Nov. 26 12,76 29 24,50
June 10 13.42 | Dec. 26 10.88 | Feb. 15 24,70
July 10 16.33 | Jan, 25, 1923 10,89 | Apr., 2 22,60
Sept. 1 20,75 | Mar, 7 10,68 | Oct. 17 24,43
20 21,67 | Apr. 20 10.69 | Nov. 10 25,20
Nov., 12 24,42 | May 11 10,93 | Dec. 3 a 25,50
Dec. 10 25.65 | June 26 14,10 | Feb. 20, 1926 14,10
Feb. 5, 1921 23,90 | July 30 17.15 | Mar. 19 14.20
Mar. 6 22,42 | Sept.ll 20,24 May 3 10.50
Apr. 11 16.95 | Oct. 29 22,57 | Sept.l1l7 21.85
May 5 19,06 | Dec. 3 23.84 | Apr. 30, 1927 (v)
19 19,65

a Well dry. b Well destroyed.
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L78. Gay estate, El Cajon land grant, Lakeslide. Drilled well,
diameter 12 inches, depth 52.8 feet. Measuring point, top of casing,
0.8 foot above land surface, and 401.66 feet above sea level. See
Water-Supply Paper 446, table 30, p. 127, and pl. XLIII; Water-Supply
Paper 468, p. 146.

Water level, in feet below measuring point, 1915-34

Water Water Water

Date level Date level Date level
Aug. 2, 1915 10.08 | Oct. 30, 1923 11.08 | Feb. 15, 1929 11.50
Oct, 1 13.33 | Dec. 14 11.43 | Mar., 27 11.11
June 12, 1916 6.17 | Apr. 21, 1924 10.42( Apr. 30 10,20
Dec. 14 7.256 | July 6 11.68| May 24 10.31
Dec. 22, 1917 10.00 | Sept.30 13.39 Sept.23 14.27
May 8, 1918 7.42 Mar. 1, 1925 13.14 Oct, 23 15.22
Oct., 31 11.00 | May 17 13.04 | Nov, 21 14.76
May 19, 1919 9.42 | Aug. 15 14.26 | Dec. 18 14.80
Feb. 3, 1920 11.08 | Oct. 11 14,71 | Mar. 14, 1930 14,65

25 11,25 25 19.90 { Apr. 5 14.00
Mar. 16 10.58 | Nov. 10 14.80 [ May 21 13.06
Apr. 13 9.75 19 14.80 June 18 12.66

24 9.67 | Dec. 8 14.80 | Aug. 22 14.85
May 25 9.58 Jan. 8, 1926 14.25 Oct. 21 16.52
July 10 10,50 | Feb, 20 14.10 | Nov. 26 16.86
Sept. 1 11.75 | Mar, 19 13.90 Dec. 27 17.22

20 12.08 | May 3 10.50 | Jan. 31, 1931 15.92
Oct. 22 12.50 8 10.39 Feb, 27 15.26
Nov. 17 12,50 | Sept.17 12.98 | Mar, 24 14.85
Jan, 31, 1921 11.94 | Oct. 30 13,64 May 2 14.82
Mar. 13 11.75 | Apr. 30, 1927 65.84| June 20 15.62
Apr. 11 11.78 June 10 6.60 July 15 17.07
May 19 12.26 July 15 7.37| Aug. 15 a 19.19
July 27 13.22 | Sept.14 8.97 | Sept.20 a 21.36
Nov., 1 14,32 29 9.30 ] Nov. 28 b 22.0
Dec. 1 15,10 | Nov. 14 9.70 | Apr. 12, 1932 12.33
Jan. 20, 1922 7.75 | Dec. 3 9.76 | May 20 10.94
Mar. 27 5.24 | Jan. 7, 1928 9.24| Sept. 8 11.80
May 15 5.80 | Feb, 1 8.66 Oct. 19 12,04
July 21 7.06 22 8,24 | Dec. 3 12.19
Sept.23 8.72 | Apr. 7 7.85| Feb. 23, 1933 10.34
Nov, 27 9.41 | May 26 8.44 | May 9 9.11
Jan. 24, 1923 8,08 June 29 9,04 | Aug. 2 9.20
Mar. 23 7.50 [ Oct. 18 11,55 Nov. 3 10.53
May 19 8,01 | Jan. 12, 1929 12.04 | Jan. 16, 1934 (e)
July 23 9.56

a Lake dry. b Well dry. c Well filled in.

L35, Langdon, near Benedict Ave., Lakeside. Diameter 6 inches,
depth 44 feet. Measuring point, top of 6-inch casing at land surface,
394,68 feet above sea level.

Water level, in feet below measuring point, 1937-38

June 16, 1937 8,14 | Nov, 16, 1937 11.53 | Aug. 30, 1938 9.82
July 23 9.04 | Dec., 16 11.70 Nov. 2 10.74
Sept. © 10.26 Jan. 27, 1938 11.8%7 Dec, 2 10,92
Oct. 12 10,98 June 15 7.86

137. Levi, SB} sec. 13, T. 15 S., R, 1 W., Lakeside. Diameter 8
inches, depth 39 feet, Measuring point, top of casing, 1.5 feet above
land surface, and 393.74 feet above sea level.

Water level, in feet below measuring point, 1927-38

June 11, 1927 8.24 | Sept.l14, 1927 9.79 Jan. 20, 1928 8.61
18 8.46 29 10,09 | Feb, 1 8.53
24 8.45 Oct. 27 10.68 22 8.44
July 8 8.65 | Nov., 4 10,71 Apr. 7 8.48
15 8,75 18 10.93| May 26 10.61
30 8.99 Dec. 3 11.25| June 29 11.88
Aug. 13 9.22 21 11.38 | July 14 12.54

27 9.45 | Jan. 7, 1928 8.77 27 12.97
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L37. Levi--Continued
Water level, in feet below measuring point, 1927-38

Water Water Water
Date level | Dmte level| Date level
Avg. 13, 1928 13.56 | June 14, 1930 a 17.79| Jan. 16, 1934 11.62
27 14.07 July 7 a 21,98 Apr, 26 13.38
Sept.10 14,44 23 a 27.60 | July 17 13.70
24 14.77 | Aug. 22 a 33,13 | Aug. 23 14,20
Oct, 18 a 16,52 Sept .17 27.52 30 14,45
Dec, 6 15,87 Oct. 21 25,77 Sept.24 14.67
Jan., 12, 1929 15.00 | Nov. 26 a 28.08| Nov. 14 14.87
Feb. 15 14.45 | Dec. 27 26,46 | Apr. 24, 1935 10.70
Mar. 27 9.47 | Jan. 31, 1931 23.89 July 13 b 16.27
Apr, 18 8,47 Feb. 27 19.83 Sept.l12 18.84
30 a 8,72 Mar, 24 19,57 Dec. 12 18.36
May 24 a 11.08 Apr. 19 19.91 Mar, 21, 1936 12.25
June 18 13,39 May 2 19.59 Apr, 22 b 12.64
July 2 14.51 June 13 27.20 June 18 b 16,79
18 a 15,84 July 15 33.80 June 16, 1937 9.60
Aug. 22 20,10 | Nov. 28 33,70 July 23 11.56
Sept.23 21,561 Jan., 6, 1932 31.26 Sept. 9 12.80
Oct. 23 22.67 | Apr. 12 8,98 | Oct, 12 13.44
Nov. 21 23.39 | May 20 8.90| Nov,., 16 13.56
Dec, 18 23,40 | Sept. 8 12.79 | Dec. 16 13.80
Jean, 20, 1930 25,94 Oct. 19 12.78 Jan. 27, 1938 13,75
Mar. © 22,36 | Dec. 3 12.80 | dJune 15, 9,59
27 18.00 | Feb. 23, 1933 8.62 | Aug. 30 12.28
Apr, 5 a 19,47 May 9 8,64 Nov. 2 13,11
14 a 20,85 | Aug. 2 10.88 | Dec., 2 13.08
May 21 10.42 | Nov. 3 11.98
a8 'Pump operating in well, b Pump operatlng in nearby well,

139. Burch, NE} sec. 24, T, 15 S., R. 1 W., Riverview. Driven well,
dlameter 2 inches, depth 35 feet. Measurlng point, top of plpe, 2 feet
above land surface, and 384,10 feet above sea level.

Water level, in feet below measuring point, 1927-31, 1935, 1937-38

July 1, 1927 11.06 | Aug. 13, 1928 11.30 | Aug. 22, 1930 16.69
8 7.70 27 11,69 | Sept.l7 19.54
15 7.80 Sept.10 11.71 Mar., 24, 1931 17.39
23 7.89 24 12,11 Aug, 15 22,73
Aug. 6 8.42 | Oct. 18 12.22 | Sept.20 25,40
27 9.20 Dec. 6 12.42 Sept.25, 1935 13.76
Sept.29 9.87 [ Jan. 12, 1929 11,93 | June 16, 1937 8,26
Nov, 12 9.77 | Peb. 15 11.35| July 23 9.13
Dec., 3 9.63 Mar. 27 9,66 Sept. 9 9.93
Jan. 7, 1928 8,12 Apr, 18 7.96 Oct., 12 10.562
Feb., 1 7.46 30 8,10 | Nov. 16 10.78
22 7.22 | May 24 8,94 | Dec. 16 10,78
Apr. 7 7.20 June 18 10.48 Jan., 27, 1938 10,12
May 26 7.75 |July 2 11,98 | June 15 8.84
June 29 9.11 | Apr. 14, 1930 14.37 | Aug. 30 9.98
July 14 10,08 | June 18 11.02 | Nov., 2 10.89
27 10.48 July 7 12,09 Dec. 2 10.35

L2, Clty of San Diego's Rlverview well 2, at Riverview, Diameter
14 Inches, depth 100 feet. In 6 by 6-foot concrete slab. Measuring
polnt, top of casing on south side, 2 feet above land surface and 372,59
fest above sea level,

Water level, in feet below measuring point, 1937-38

June 16, 1937 3.59 | Nov, 16, 1937 5,26 | Aug. 30, 1938 5.17
July 23 4.56 | Dec. 16 4.64| Nov., 2 5.38
Sept. 9 4.82 | Jan. 27, 1938 4,08 | Dec. 2 5.39
Oct, 12 5,39 June 15 3,46
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L44a., City of San Diego's Riverview well 3, north of main river
channel, at Riverview. Diameter 12 inches, depth 77 feet. Measuring
point, top of casing, 2 feet above land surface, and 374.65 feet above
sea level.

Water level, in feet below messuring point, 1930, 1934-38

Water Water Water
Date level | Date level | Date level
Apr. 14, 1930 10.20 July 25, 1937 5.19 Jan. 27, 1938 6.28
Aug. 30, 1934 8.86 Sept. 9 5.80 June 15 4,54
Sept.25, 1935 10.95 | Oct, 12 6,14 | Aug. 30 5,65
Apr. 22, 1936 4.10 Nov. 16 6,36 Nov, 2 5,27
June 18 7.35 Dec, 16 6.26 Dec., 2 5,33
June 16, 1937 4.54

183a. Cuyamaca Water Co., El Cajon land grant, Riverview. Driven
test well, dlameter 2 inches. Measuring point, top of pipe, 4 feet above
land surface and 370,81 feet above sea level, Companion to well L83. See
Water-Supply Paper 446, table 30, p. 127; Water-Supply Paper 468, p. 147.
Water level, in feet below measuring point, 1919-27

Oct. 21, 1919 8.00 May 19, 1921 8.15 Mar. 1, 1925 9.32
Nov. 4 7.92 | July 27 9.22| May 17 9.94

21 7.75 Oct. 31 9.65| Aug. 15 11.27
Dec, 20 7.42 Dec. 2 9.40 Oct. 11 11.50
Jan. 15, 1920 7.25 Jan, 20, 1922 6,57 17 11,28
Feb. 3 7.25 | Mar. 27 5.77 | Nov. 10 10.60

25 6.58 | May 15 6,10| Dec, 8 10,30
Apr, 13 6,42 July 21 7.18 Jan. 8, 1926 10.02

27 6.58 Sept.23 7.79 Feb., 20 9.10
May 25 6,67 | Nov., 27 7.54 | Mar. 19 9.00
July 12 7,83 | Jan. 24, 1923 6.14| May 3 6,10
Sept. 1 8.83 Mar., 23 6.27 8 6.54
Oct. 22 8,42 May 19 6.76 June 5 6,93
Nov. 17 8,17 July 23 8,40 Sept .10 8.85
Jan. 31, 1921 7.21 | Oct., 3 8.99 Oct. 30 8.58
Mar. 13 6.87 | Dec, 14 8.47| Apr. 30, 1927 (a)
Apr. 11 7.14 | Apr. 21, 1924 7.11

a Well destroyed.

183b, City of Sen Diego observation well, Riverview. Diameter 2
inches, depth 28 feet. Measuring point, top of pipe, 2.3 feet above land
surface and 361.05 feet above sea level.

Water level, in feet below measuring point, 1927-36

Aug. 20, 1927 10.00 | Jan. 12, 1929 15.82| oOct. 21, 1930 15.91
27 10.38 | Feb, 15 15.60| Nov. 26 16.14
Sept.14 11.14 Mar. 27 11.31 Dec. 27 16,71
22 11.27 Apr, 1 9.85 Jan., 31, 1931 17.09
29 11.48 18 7.50| Feb. 27 16.22
Oct, 20 12.22 30 8.58| Mar. 24 16.87
Nov., 4 12.10 May 24 10.02 Apr. 19 17.82
Dec. 3 12,02 | June 18 11,70| May 2 17.83
21 12.22 | July 2 13.80{ June 20 18.13
30 12,16 18 15.10 July 18 20,85
Jan. 7, 1928 9,26 | Aug. 23 17.22] Aug. 15 20,40
20 8.47 Sept .23 17.25 Sept.20 20,52
Feb, 1 7.82 Oct. 23 17.18 Qct. 17 20,60
22 7.01 | Nov. 21 17.12| Nov. 14 a 21.48
Apr. 7 7.26 Dec, 19 17.33 28 21,70
May 26 9.49 Jan. 20, 1930 17.68 Jan. 6, 1932 19.60
June 29 11.70 | Mar., 9 17.46 23 19.24
July 14 13.22 27 15.11| Apr. 12 7.43
27 13.17 | Apr. 5 15.24| May 20 7.55
Aug. 13 15.00 14 15.33 Sept. 8 10,03
27 15.81 | May 21 8.47| Oct. 19 a 10.31
Sept.10 16.25 June 18 11.81 Dec, 3 10.51
24 16.68 | July 7 12.,94| Feb., 23, 1933 6.92
30 16.78 23 12,94| May 9 a 7.00
Oct. 18 16.69 | Aug., 22 14.16| Aug. 2 a 9.32
Dec., 6 16.10 Sept.17 15.25} Nov., 3 a 11.23

a Pump operating in nearby well,
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I83b, City of San Diego observation well--Continued
Water level, in feet below measuring point, 1927-36

Water Water Water

Date level | Date level | Date level

Jan. 16, 1934 10.34 | Nov. 14, 1934 14,02 | Dec. 12, 1935 14.53
6

Apr. 2 10.90 | Apr. 24, 1935 10.73 | Mar. 21, 1936 8.57
July 17 a 13,29 July 13 a 14.08 | Apr. 22 7.87
Aug. 23 a 13,80 | Sept.l2 a 15,42 | May 28 10,98

30 13.84 25 a 15.50| June 18 12.44
Sept.24 a 13.64

a Pump operating in nearby well.

183c, City of San Diego's Riverview well 1, NE} sec. 23, T, 15 S,,
R. 1 W., Riverview, Diameter 6 inches, depth 24 feet. Replaces well
L83b. Measuring point, top of casing flush with land surface, and 364.28
feet above sea level.

Water level, in feet below measuring point, 1929-32, 1934-38

Mar. 5, 1929 9.08 | Nov., 26, 1930 22,79 | Aug. 23, 1934 3.563
Apr. 18 1.00 Dec. 27 22,99 Sept.24 4,99
May 14 10,19 Jan., 11, 1931 22,21 Nov. 14 4.90
June 18 13.42 31 21.27 Apr. 24, 1935 1,36
July 2 13.75 Feb. 27 16.89 July 13 3.86
18 13,37 Mar., 24 16.47 Sept.12 6.67
Aug. 22 17.64 Apr, 19 15,51 Dec., 12 7.17
Sept.23 2C.65 May 2 15.12 Mar. 21, 1936 2,54
Oct, ‘23 19.60 June 13 14.51 Apr., 22 2.12
Nov, 21 19,81 July 15 16.86 May 14 4.07
Dec. 18 19.78 | Aug. 15 21,80 28 5,65
Jan. 20, 1930 17.06 | Sept.20 25.48 1 June 18 6.05
Mar. 9 14.81 | Oct. 17 a 25,50 June 16, 1937 (e)
14 14,74 | Jan. 6, 1932  20.86| July 23 1.84
27 3,14 | Sept. 8 2.65| BSept. 9 2,21
Apr. 5 5,06 Oct., 19 2.82 Oct. 12 2,46
14 6,19 Dec, 3 2,88 Nov., 16 2.58
May 21 1,00 | Feb, 23 (b) Dec., 16 2.42
June 18 4.40 | Aug. 2 1.52| Jan. 27, 1938 2.24
July 7 5,00 | Nov. 3 2.24| June 15 .92
23 11.72 Jan. 16, 1934 1.81 Aug. 30 1,91
Aug. 22 16.00 Apr, 26 b 1.40 Nov., 2 2.44
Sept.17 16.50 | July 17 2.45| Dec. 2 2.39
Oct, 21 21,03

a Well dry. b Adjacent land flooded. c Well filled in.

Lll. James Ballantyne, El Cajon land grant, Santee. Dug well,
diameter 5 feet, depth 26 feet. Measuring point, nail in top of curb on
west side, 0.6 foot above land surface, and 354.61 feet above sea level,
See Water-Supply Paper 446, table 31, p. 130, and pl. XLVII; Water-Supply
Paper 468, p. 143.

Water level, in feet below measuring point, 1913-27

Jan. 28, 1913 17.50 Feb, 3, 1920 18.82 July 5, 1924 17.50
Apr. 12 16.17 | Apr. 24 16.79 | Sept.30 18.52
May 15 16.00 | May 19, 1921 18.45] Mar. 1, 1925 20,04
June 20 a 18.00 | July 27 a 20,10 May 17 a 22,90
Aug. 23 a 19.08 | Nov, 1 a 23.07| Aug. 15 20.84
Oct. 1 a 19,00 | Dec. 2 20.20 Oct. 11 21.49

30 17.75 Jan. 20, 1922 15,88 | PFeb. 20, 1926 21.80
Mar. 6, 1914 17.83 Mar, 28 12.45| Mar. 19 20,60
Apr. 4 17.50 | May 15 12.86| May 3 20.50
Oct. 13 a 18.92 July 21 13.05 June 5 19.53
Aug. 1, 1915 15.00 | Sept.23 14.95| Sept.10 a 24,70
Oct., 1 16,42 | Nov., 27 15,65 17 19.90
June 12, 1916 12.87 Jan. 24, 1923 15.67 Oct. 30 20.38
Dec. 19 (a) Mar. 23 15.02 | Apr. 30, 1927 15.71
May 23, 1917 13,33 | May 19 14,98 June 11 15.16
Dec. 31 (a) | July 23 14,70| July 15 15.15
Na: 8, 1918 14,50 Oct. 3 15.88 Sept.14 15.00
Oct. 31 17.42 | Dec. 14 16.,44| Dec. 3 a 16,88
May 21, 1919 (a) | Apr. 21, 1924 17.45

a Pump operating in well,
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146, County Farm, NW} sec. 27, T. 15 S., R. 1 W., Santee. Driven
well, diameter 2 inches, depth 34 feet. Measuring point, top of pipe,
2 feet above land surface and 345.80 feet above sea level,

Water level, in feet below measuring point, 1927-38

Water Water Water
Date level Date level Date level
Aug. 6, 1927 7.37 | Oct. 23, 1929 10.90| Sept. 8, 1932 9.05
13 7.54 | Nov. 21 11,38 | Oct. 19 9.28
27 7.81 Dec, 19 11.62 Dec., 3 9,43
Sept.14 8.11 | Jan. 20, 1930 11.24| Feb. 23, 1933 6,00
29 8,45 Mar, 9 11,07 May 9 6,06
Nov. 4 8,56 27 10,18 | Aug., 2 7.68
Dec. 3 8.87 | Apr. & 10.08| Nov., 3 8.92
Jan. 7, 1928 7.29 14 10.06 Jan. 16, 1934 9.05
Feb, 1 6.85 [ May 21 7.44| Apr. 26 9.27
22 5.80 | Jumne 18 8,37 | July 17 10.29
Apr. 7 6.11 { July 7 8.85| Aug. 23 10.90
May 26 7.48 23 0.47| Sept.24 11.35
June 29 8.30 | Aug, 22 10.67 ] Nov. 14 11.62
July 14 9.66 | Sept.l7 11,39 | Apr. 24, 1935 9.67
27 9.05 | Oct. 21 11,82 | July 13 10,49
Mg, 13 9.47 | Nov. 25 11,96 | Sept.l2 11,72
27 9.82 | Dec. 27 12,02 | Dec, 12 12.27
Sept.10 10,03 | Jan. 31, 1931 11,94| Mar, 21, 1936 8.59
_ 24 10,11 Feb, 27 10.87 Apr. 22 8,56
Oct. 18 10.27 | Mar. 24 10,77 | June 18 9.28
Dec. 6 10,27 | Apr. 19 11,18 | June 16, 1937 7.00
Jan, 12, 1929 10,05 May 2 11.46 July 23 7.69
Feb, 15 9.90 June 13 11,97 Sept. 9 8,54
Mar., 27 9.28 | July 15 12.82 | Oct. 12 9.06
Apr. 18 7.12 | Aug. 15 13.95( Nov, 16 9.28
30 6.75 Sept.20 14,16 Dec. 16 9,36
May 24 7.43 | Oct. 17 14,24 | Jan. 27, 1938 9.35
June 18 8,04 Nov, 28 14,41 June 14 7.10
July 2 8.52 | Jan., 6, 1932 12.65| Aug. 30 8,33
18 9.00 | Apr. 12 6,33 | Nov. 2 9.09
Aug. 23 9.96 May 20 6,49 Dec. 2 9,13
Sept.23 10.54

L85, William Thum, El Cajon land grant, Santee. Dug well, diameter
10 feet, depth 23 feet. Measuring point, three notches in top stringer
at north side, 0.8 foot below land surface, and 335.70 feet above sea
level. Equlpped with centrifugal pump., See Water-Supply Paper 446,
table 30, p., 127; Water-Supply Paper 468, p. 147,
Water level, in feet below measuring point, 1919-38

Oct. 21, 1919 12.42 Oct., 3, 1923 10.14 Apr, 30, 1929 9.38
Nov, 4 12.42 Dec, 14 9.92 Sept.23 12.57
21 12,67 Sept.30, 1924 11,99 Oct. 23 12,57

Dec. 20 12.25 Mar. 1, 1926 12,10 Nov., 21 13.39
Jan, 15, 1920 12,17 |May 17 12,76 | Dec. 19 13,45
Feb, 3. 12,08 | Aug. 15 a 18.22 Apr. 14, 1930 10,33
25 10.08 16 14.00 May 21 9,26
Apr., 13 8.58 Oct. 18 13.44 June 18 9.73
27 8,18 Nov, 10 14,00 July 7 a 18,91

May 25 8.25 Dec., 8 13.90 23 a 18,80
July 12 9.75 Jan., 8, 1926 13,75 Sept.17 a 18,38
Sept. 1 10,75 Feb. 20 13,70 17 11.60
Nov, 17 11.08 Mar, 19 13.80 Nov, 25 12.40
Jan, 31, 1921 10,565 May 3 9.70| Dec. 27 12,56
Mar. 17‘ 9,83 Sept.1l7 13.60| Feb. 27, 1931 10,50
Apr. 11 10,44 | Apr. 30, 1927 8.00 Apr. 19 10,66
¥a 19 10.85 Sept.14 10.70 June 20 a 20,10
July 27 a 19.80 | Dec, 3 10.67| July 15 a 15.77
Dec, 2 12,39 | Sept.10, 1928 11.62| Aug, 15 11,30
Mar, 28, 1922 6,14 | Oct, 18 12,05| Oect. 17 12.85
Sept.25 9,64 | Jan. 12, 1929 11.,33| Nov. 28 13.05
Nov. 27 e 18,51 | Febs, 15 11.02| Jan. 6, 1932 11.38
Jan, 24, 1923 7.76 | ¥ar. 27 10.72| Apr, 17 8.57
r., 23 T.54 | Apr, 18 9,43 | May 20 10.22

a Pump operating in well.
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Water level, in feet below measuring point, 1919-38
Water Water Water
Date level | Date level | Date level
Sept. 8, 1932 a 20.35 | Aug. 23, 1934 a 20,19} Oct, 12, 1937 a 13.32
Dec. 3 11,79 Sept.24 14,39 Nov. 16 a 13.49
Feb. 23, 1933 8.73 | Nov. 14 14.16 | Dec. 16 12.74
May 9 8.84 | Apr. 24, 1935 10.82 Jan. 27, 1938 12.36
Aug. 2 11.36 Sept.12 14,49 June 14 10.03
Nov, 3 11.95 | Dec. 12 13.97| Aug. 30 a 18,43
Jan, 16, 1934 11.51 | Apr. 22, 1936 11,20} Nov. 2 12.72
Apr. 26 (a) July 23, 1937 a 12.50| Dec. 2 13.03
May 25 13.06 | Sept. 9 a 14,19

a Pump operating in well.

K5la. Jaussaud, % mile east of 01d Mission San Diego, near Grant-
ville. Dug well, diameter 7.5 feet, depth 26 feet. Measuring point,
three notches in top of wood curb on west side, 2.5 feet above land
surface.

Water level, in feet below measuring polnt, 1921-38
Mar., 17, 1921 15.92 Apr. 8, 1928 14.41 Jan. 6, 1932 14,55
Apr. 11 a 22.10 July 4 16.76 Apr. 10 14.30
May 7 17.25 27 17.256| May 20 14,58

19 a 23,50 28 17.00| Sept. 8 16,74
June 6 16,90 | Aug., 13 16.84] Dec. 3 17.60
Oct., 27 18.35 16.89 | Feb. 23, 1933 14.28
Dec. 3 18,63 Sept.10 17.00| Apr. 24 15.52
Jan. 19, 1922 a 12.26 b 24.26| May 22 14.94
Feb. 14 a 11,67 [ Oct. 25 18.14 | Aug. 2 16.37
Apr. 28 12.89 | Feb, 15, 1929 15.78 15 16.67
July 29 a 22,00 Mar., 27 16.76 Nov. 5 b 22.00
Nov., 27 a 15,61 Apr. 18 b 21,50 29 17.72
Jan, 24, 1923 14.27 May 31 15.65 Jan, 30, 1934 17.15
Feb., 3 13,43 June 26 17.70 Apr. 26 b 22.55
May 19 b 16.02 July 27 18.05 May 7 18.03

31 b 17.77 Aug. 26 17.41 25 18.81
July 26 17,03 | Oct. 23 18.45| July 17 19.65
Oct, 3 16,11 Nov, 21 17.74 Aug. 25 20.08
Dec., 14 15,55 | Dec. 19 17.86| Sept. 6 21.30
Apr. 18, 1924 17.00 | Jan. 24, 1930 17.48| Oct. 9 20.02
May 18 16,36 Feb., 22 16,80 Apr. 30, 1935 16,13
July 5 b 23.23 | Apr. 14 14,74 May 10 15.95
Sept.30 18,74 21 17.08| July 3 17.41
Oct. 23 b 22.24 | May 26 14.31] S8ept.25 19.15
Nov. 1 18.60 June 18 14,75 Dec, 12 19.27

30 18.38 | July 23 15,61| Apr. 11, 1936 16.58
Mar. 1, 1925 17.19 | Sept. 6 16.39 | May 14 16.30
May 17 17,19 30 17,09 June 23 18.17
July 28 20.42 Oct., 25 b 24.20 Mar. 11, 1937 14.32
Aug. 15 19.93 [ Nov, 11 17.42 | June 17 b 23.55
Oct. 18 17.55 Dec. 27 b 21,20 July 23 b 24.49
Dec. 8 16.45 | Jan. 17, 1931 17.02| Sept. 9 b 24.75
May 8, 1926 14.41 | Feb. 27 14,16 | Oct. 12 b 25.10
Sept.10 16.72 | Mar., 26 b 21.95| Nov. 16 19.04
Oct. 30 17.43 Apr. 19 15.12 Dec. 16 18.83
Apr. 30, 1927 12.41 {May 3 14,56 | Jan. 27, 1938 18.52
July 16 15,46 | June 20 16.17 | dJune 14 18.18
Sept.15 b 19.19 Aug. 15 17.93 Aug. 30 b R3.74

17 16,13 | Oct. 17 b 19.92| Nov. 2 b 24.87
Nov, 21 15,73 18 17.66| Dec. 2 18.59
Dec., 21 15,66

a Pump operating in well close at hand.
b Pump operating in well.
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K51b, Jaussaud, § mile east of 014 Mission San Diego, near Grantville.
Companion well to K5la, 40 feet north of K5la. Dug well, concrete curb,
dlameter 6 feet, depth 25 feet. Measuring polnt, top of curb, west side,

2 feet above land surface.
Water level, In feet below measuring polnt, 1937-38

Water Water Water
Date level |Date level | Date level
Mar. 11, 1937 12,78 Oct, 12, 1937 a 20,74 June 14, 1938 16,25
June 17 a 20,53 Nov, 16 17.57 1 Aug. 30 a 18.91
July 23 a 22.66 Dec. 16 17.33 | Nov., 2 a 21.86
Sept., @ a 25,26 Jan. 27, 1938 17,05 Dec, 2 17,16

a Pump operating in well,

K89, City of San Diego Milssion Valley Pumping Plant. Six-inch plpe
inside 12-inch casing, depth 80 feet. Measuring point through Aug. 21,
1931, top of cap at lz-inch plug, 7 feet above land surface, and 54.26
feet above sea level, Measuring polnt since Aug. 21, 1931, top of cap at
1i-inch plug, 3 feet lower than former measuring point, 51.26 feet above
sea level.

Water level, in feet below measuring point, 1927-36

Sept.22, 1927 17.04 | Aug, 26, 1029 23.95| War. 26, 1931 14,03
Oct, 20 17.60 | Sept.23 23,58 May 3 (a)
Dec., 3 18,13 Oct. 23 23,35 Aug., 22 15,90
Apr. 8, 1928 14,65 Nov., 21 23,27 Dec. 5 16.76
July 4 17.20 | Dec. 19 23,16 | Apr. 15, 1932 (b)
27 17.66 Feb., 13, 1930 22.82 Aug. 19 12,58
Aug., 13 18,28 Apr, 15 17,65 Oct, 18 13,26
27 18.85 May 21 14,96 Dec., 7 14,14
Sept.1l0 19.53 June 18 15,32 Apr. 24, 1933 11,09
24 22,90 July 24 16.10 Sept. 6, 1934 14,83
Oct. 17 22.75 | Sept. 6 16.73| May 7, 1935 11.38
Feb., 15, 1929 24,52 Oct, 25 17.28 Sept.25 13,68
Apr. 18 22,50 | Nov. 27 17.81| Dec. 12 14.24
30 19,04 Jan. 17, 1931 17.43 Apr, 11, 1936 11.33
June 26 24,83 Feb., 27 14,08 June 23 12,58
July 27 25,70
a Clogged. b Pump operating in well.

K60. Bridges, Pueblo lot 1110, 0.3 mile west of clty pumplng plant,
on south side of Mission Valley. Curbed well, dlameter 11 feet, depth 18
feet. Measuring point through May 22, 1933, top of 2 by 1l2-1lnch plank
across curb, 1,0 foot below land surface. Measuring point since June 17,
1937, top of 4 by 12-inch pump support, 3.5 feet below land surface.
Equipped wlth centrifugal pump.

Water level, in feet below measuring point, 1925-33, 1937-38

Oct., 8, 1925 17.07 { Aug, 26, 1929 13.20| Apr. 15, 1932 5.12
June 26, 1926 9.50 | Sept.23 12,50 | May 20 5.56
Sept.l0 12.64 | Oct. 23 12.78 | Aug. 19 7.07
Apr. 30, 1927 5,06 Nov, 21 13,02 Oct. 18 7.67
Sept.15 6.50 Dec, 19 13,02 Dec, 7 7.92
Oct, 20 7.70 Feb., 13, 1930C 12,91 Mar, 1, 1933 5.30
Dec. 3 8.14 | Apr. 15 9,94 Apr. 24 5,92
Apr. 8, 1928 6,01 |May 21 7.65| May 22 5.55
July 4 7.67 June 18 7.26 June 17, 1937 a 1,63
27 7.87 Sept, 6 8,34 July 23 2,30
Aug, 13 8.15 Oct, 25 8,85 Sept. 9 b 10.57
27 8.39 | Nov. 27 9.19 Oct. 12 2.42
Sept.1l0 8.68 | Jan, 17, 1931 9.23| Nov. 16 b 9.68
24 9,04 Feb, 27 6.54 Dec. 16 2.11
Oct. 17 9.79 | Mar. 26 6.25| Jan, 27, 1938 1.98
Feb. 15, 1929 12,36 May 3 6,18 June 14 3,02
Apr. 18 11,30 | Aug. 22 7.64 Aug. 30 2,70
30 10,02 Oct. 18 9,451 Nov., 2 2.36
June 26 10,08 | Dec. 5 10,09 Dec. 2 2,81
July 27 11.39 Jan., 6, 1932 7.38

a New measuring point established. b Pump operating in well.
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K62. Madruga, Pueblo lot 1106, near Murray Canyon road in Mission
Valley. Driven well, dlameter 2 inches, depth 22 feet. Measuring polnt,
top of reducer, 3 feet above land surface.

Water level, in feet below measuring point, 1927-38

Water Water Water
Date level | Date level | Date level
Sept.22, 1927 10.36 June 18, 1930 10.84( Nov, 4, 1933 11.76
Oct. 20 10.40 | July 24 11.,77| Jan. 30, 1934 12.26
Dec, 3 10,51 Sept. 6 12.70 Apr. 26 12,74
Apr. 8, 1928 8,90 Oct, 25 13.39 July 16 14,23
July 4 10.56 | Nov. 27 13.41| Aug. 23 14.95
27 11.22 Jan. 17, 1931 12,47 Apr. 24, 1935 9,43
Aug. 13 11.51 | Feb, 27 10.25 July 3 10.68
27 11.66 Mar, 26 10,14 Sept .25 13.18
Sept.10 11.80 | May 3 10.57 | Deg., 12 13.27
24 12.08 June 20 11.50 ] Apr. 11, 1936 9.80
Oct. 17 12.15 Aug, 22 12.71 June 23 11.23
Feb. 15, 1929 12,07 Oct., 18 13.12 Mar, 11, 1937 7.76
Apr. 18 10.50 Dec. 5 13.14 June 17 9.35
30 11.06 Jan. 6, 1932 10.32 July 23 9.64
June 26 12.57 | Apr. 15 8,90| Sept. 9 10.25
July 27 12,90 May 20 9.30 Oct. 12 10.59
Aug. 26 13,52 | Aug. 19 10,98 | Nov. 16 10.74
Sept.23 13,50 Oct. 18 11.49 Dec. 16 10.88
Oct, 23 13.80 | Dec. 7 12,03 Jan. 27, 1938 10.48
Nov. 21 13.91 | Mar, 1, 1933 9.08| June 14 9.30
Dec, 19 14.18 | Apr. 24 9.75| Aug. 30 10.40
Feb., 13, 1930 13,82 | May 22 9.25 Nov. 2 11.20
Apr, 15 11,68 | Aug. 15 11.07| Dec., 2 11.38
May 20 10.00

K63. Confar, formerly Grey, Taxidermist, Pueblo lot 1119, south
side of Mission Valley. Curbed well, diameter 4 feet, depth 22 feset.
Measuring polnt, top of board cover, on west side, 1.5 feet above land
surface, Equipped with hand pump,

Water level, in feet below measuring point, 1922-38

Nov, 27, 1922 14.68 | July 27, 1929 17.09| Mar, 1, 1933 12,08
Jan., 24, 1923 14.62 | Aug. 26 17.57| May 22 12.72
Mar., 23 14.60 | Nov. 13 17.40| Nov. 5 14.42
May 19 14.86 | Dec. 19 16.77( Jan. 30, 1934 13.84
July 23 14,53 | Feb. 13, 1930 15.36| Apr. 26 14.57
Oct, 3 a 17,38 | Apr. 15 14.55| July 16 15.27
Dec, 14 15,37 | May 21 14.37| Aug. 23 16.13
July 5, 1924 16,42 | June 18 14,731 Apr. 24, 1935 12.01
Sept.30 18.13 | July 24 15.85| July 3 13,97
dJan, 3, 1925 17.67 | Sept. 6 16.94| Sept.25 15,96
May 17 16.75 | Oct. 25 16.31| Dec., 12 15.32
Oct. 18 18,14 | Nov. 27 16.60( Apr. 11, 1936 12,64
Sept.10, 1926 16.52 | Jan, 17, 1931 15,98 | June 23 14,30
Oct, 30 16.40 | Feb. 27 10,96 | June 17, 1937 11.86
Apr, 30, 1927 10,84 | Mar, 26 14,17| July 23 12,565
Sept.15 13.70 | May 3 14.48| Sept., 9 13.20
Dec, 3 14.30 | Aug. 22 16,153( Oct, 12 13.29
Apr. 8, 1928 12,40 | Oct, 18 15,76 | Nov, 16 13.27
July 4 16.51 | Jen. 6, 1932 12,97] Dec. 16 13.58

28 15,64 | Apr. 15 11,45| Jan, 27, 1938 13.59
Oct, 17 16,30 | May 20 12.27| June 14 12,00
Feb. 15, 1929 13.86 | Aug. 19 14.55| Aug. 30 13,16
Apr. 18 b 17.80 | Oct, 18 15,14 | Nov. 2 13,71

30 14,71 Dec, 7 15,10 Dec. 2 13.66
June 26 15.67

a Pump operating in well.
b Pump in observation well stopped shortly before measurement.
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K84a, George W. Johnson, Mission Valley. Diameter 8 inches, depth
77 feet. Measuring point, top of casing, flush with land surface. Com-
panion well to K84. See Water—Supply Paper 446, table 30, p. 126; Water-
Supply Paper 468, p. 141.

Water level, in feet below measuring point, 1918-23, 1925-27

Water Water Water
Date level Date level Date level
Mar. 6, 1918 5,92 [ May 19, 1921 a 17.95| May 19, 1923 5.50
May 8 14.67 | Oct., 27 8.87 July 26’ 6.97
Oct. 31 16,92 | Dec. 3 9,08 Oct, 3 7.42
May 21, 1919 16.58 Fob. 14, 1922 1.96 Dec, 14 7.68
Feb., 2, 1920 7.50 Apr. 28 2,67 May 17, 1925 11.68
Apr. 29 16,33 | May 29 a 11,44 Aug. 15 11.58
June 2 17.17 30 3.54| Oct. 18 10,90
Sept.23 18,00 July 29 5,05 Dec. 8 10,97
Nov. 13 7.56 | Nov, 27 6.21| May 9, 1926 8.90
Jan. 31, 1921 7.28 | Jan. 24, 1923 5,33 Sept.10 9,65
Mar. 17 7.11 Mar, 23 4,51 Apr. 30, 1927 (b)
Apr. 11 a 17,97

a Pump operating in nearby well. b Well closed.

K31, L. H. Icovich, Ex Mission San Diego, Mission Valley. Dug well,
dilameter 6 feet, depth 24 3 feet, Measuring point top of concrete curb
at east side, 1 7 feet above land surface and 95. 70 feot above sea level.
See Watar-Supply Paper 446, table 30, p. 126; Water-Supply Paper 468,

p. 140,
Water level, in feet below measuring point, 1915, 1920-23

Aug. 1, 1915 16,75 | Mar. 17, 1921 (a) Nov. 27, 1922 10.35
Oct. 1 21.42 | Apr. 11 (a) Jan. 24, 1923 8.43
Apr. 29, 1920 7.33 | Jan, 19, 1922 6.02 | Mar. 23 7.67
Aug., 20 9.75 | Apr. 28 6.88| May 19 8.06
Sept.23 10,25 May 29 7.30 July 23 9.52
Nov, 13 (a) July 29 8,50 Oct., 3 (a)
Jan. 31, 1921 (a) Sept .23 9.60
a Well dry.

K33. G. S. Beach, Pueblo Lands of San Diego, 01d Town. Dug well,
depth 8 feet. Measu.ring point, notch in 2 by 4- inch post at southwest
corner of curb, 0.3 foot below land surface and 10.89 feet above sea
level. See Water-Supply Paper 446, table 30, p. 126; Water-Supply Paper
468, p. 140,

Water level, in feet below measuring point, 1915-20

Aug. 1, 1915 6,17 | May 8, 1918 3.921 Apr. 29, 1920 4.00
Oct, 9 6.50 | Oct. 31 6.00| aug. 9 5.83
June 15, 1916 1.75 | May 21, 1919 5.50| Sept.23 6.17
Dec. 23 5.42 | Feb. 2, 1920 6.17| Nov. 13 (a)
May 25, 1917 2.92

a Well filled in,

K33a., Chapman, formerly G. 8. Beach, Pusblo Lands of San Dlego,
01¢ Town. Situated 100 feet west of K.B:S. Dug well, depth 10 feet.
Measuring point through Dec. 5, 1931, brass Geological Survey bench mark
in top of curb on east side, fiush with land surface and 11,23 feet above
sea level, Measuring po:.nt; through Nov. 2, 1938, top of board cover,
about 0.3 foot above former measuring point. leasuring point since Nov,
2, 1938, top of iron curb, southeast side, about 0.2 foot below board
cover.

Water level, in feet below measuring point, 1920-38

Dec. 7, 1920 6.65 Oct. 27, 1921 - 7.32 Sept.23, 1922 5,68
Jan, 31, 1921 6.36 Dec. 3 7.56| Nov. 2’7 6.08
Mar. 17 6,26 Jan. 27, 1922 4,44 Jan. 24, 1923 5.42
Apr. 11 6.34 Feb. 14 3.25 Mar. 23 5,98
May 19 6,75 | Apr. 28 3.20| May 19 4.65
June 23 6.72 | May 30 3,65 July 23 5,77
Sept.19 a 7.42 July 29 4,68 Oct, 3 a 6,57

a Pump operating in well.
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K33a, Chapman--Continued
Water level, in feet below measuring polnt, 1920-38

Water Water Water
Date 1svel | Date level | Dabe level
Dec. 14, 1923 6,96 Sept.23, 1929 7.20 Dec., 7, 1932 7.00
Apr. 30, 1924 6.98 Oct. 23 7.41 Mar., 1, 1833 3,31
July 5 7.79 | Nov. 21 7.53| May 22 3.22
Sept.30 7.87 Dec, 19 7.48 Nov., 4 7.02
Mar. 1, 1925 7.83 Fev. 13, 1930 6.99 Apr, 26, 1934 7.35
May 24 8.13 | Apr. 15 5.40| July 16 7.97
Aug. 15 8.56 | May 21 3.587| Aug. 23 8,22
Oct. 18 8.42 June 18 4,88 Apr, 24, 1935 4.64
Dec. 8 8,15 | July 24 5.68| Juty 3 6.22
May 9, 1926 4,50 | Sept. 6 6.36 Sept.25 7.05
Sept. lO 6,52 Oct, 25 6.91 Dec. 12 7.01
Oct, 30 6,95 Nov. 27 7.05 Apr. 11, 1936 4.50
Apr. 30, 1927 3.07 | Jan. 17, 1931 6.80 | June 23 6.63
Sept .15 5,23 | Feb, 27 3,83 | Mar, 11, 1937 6,83
Dec. 3 6,19 Mar, 26 4,52{ June 17 8.56
Apr. 8, 1928 4,60 |May 3 5.15| July 23 8.70
July 4 4,61 June 20 5,83 ]| Sept. 9 8.84
28 5.83 | Aug. 22 6.771 Oct. 12 a 9.03
Oct, 17 6.54 Oct. 18 7.36 Nov., 16 9.00
Feb, 15, 1929 6.14 | Dec., 5 7.31| Dec. 16 8.70
Apr, 18 4,96 Jan, 6, 1932 b 3.86 Jan. 27, 1938 9.31
30 5.37 | Apr. 15 5.33 June 14 9.18
June 26 6,26 May 20 3.80 Nov, 2 9.31
July 27 6.63 Aug, 19 5,85 Dec, 2 9.32
Aug., 26 6.96 Cet, 18 6,70

a Pump operating in well, b New measuring point established.

San Diegulto River Basin

H37. H. A. Miles, Valle de Pamo land grant, Ramona. Dug well,
diameter 5 feet, depth 32 feet. Measuring point, top of concrete curb,
at southwest sids 0.5 foot above land surface, and 1,438.50 feet above
sea level. See Water-Supply Paper 446, table 50 p. 126, and pl. XIVII;
Water-Supply Paper 468, p. 139,

Water level, in feet below measuring point, 1915-30

Aug. 2, 1915 30,50 Oct. 29, 192l 30,20 May 16, 1926 31,26
Oct, 1 _27.75 Mar. 30, 1922 27.00 Sept. 10 31.62
June 10, 1916 24,33 |May 15 26,50 | Nov. 2 31.82
Dec. 9 25.08 | July 21 26.70 | May 27, 1927 31,42
May 21, 1917 24,50 Oct. 26 27.62 Oct., 6 30,38
Dec. 31 26,75 Feb. 15, 1923 27.27 Apr. 13, 1928 29,27
May 6, 1918 25.50 May 16 27.28 Oct., 18 29.54
Nov, 7 26.58 Nov., 23 28.86 Mar., 7, 1929 29.46
May 19, 1919 26,92 Feb. 28, 1924 b 26.68 May 7 29.32
Jan. 51 1920 28.33 29 29.43 Oct. 30 30,17
Apr, 28’ (a) May 11, 1925 30,91| Dec. 18 30,50
Sept.e2 28.50 Nov., 8 b 32.97 Apr, &, 1930 30,01
Mar. 12, 192F  29.00 14 31.48 | Aug, 6 29,13
May 7 29.40 May 8, 1926 (a)

a Pump operating in well,
b Pump in observation well stopped short}y before measurement.

H37a., H. A, Miles well 2, Valle de Pamo land grant, Ramona. Situated
300 feet north of well H37. Diameter 8 inches, depth 44 feet. Measuring
point, top of casing, 0.3 foot above land surface. Companion well to H37.

Water level, in feet below measuring point, 1930-34
Aug, 6, 1930 29.30 | May 2, 1931 29.38 | Feb. 23, 1933 27.07

Sept.12 29.87 | July 25 29,40 May 18 26,87
Nov. 15 30,10 | Apr. 17, 1932 27.73| Nov. 3 27,36
Jan. 29, 1931 30,14 | July 27 27.64| May 16, 1934 27.84

Mar. 24’ 29.55 | Dec, 11 27.92| Sept. 10’ 28,40
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H38, Mark Kearney, Valle de Pamo land grant, 1.5 miles southwest
of Ramona. Dug well, diameter 5 feet, depth 38 feet. Measuring point,
top of concrete curb, at southwest side, 0,2 foot below land surface,
and 1,424.56 feet above sea level, See Water-Supply Paper 446, table 30,
p. 126, and pl. XLVII; Water-Supply Paper 468, p. 140.

Water level, in feet below measuring point, 1915-23, 1925-34

Water Water Water
Date level Date level Date level
Aug. 2, 1915 10.08 Sept.21, 1920 12,64 Nov. 12, 1927 14.89
Oct. 1 11.42 | Nov. 19 11,17| Apr. 13, 1928 b 36.65
June 10, 1916 9.50 | Dec. 14 13,02 | Sept.18 (b)
Dec. 8 11.58 | Mar. 12, 1921 12.58 | Oct. 18 17,41
May 21, 1917 10,92 May 7 12,85 Mar. 7, 1929 15,17
Dec., 31 10.33 | Oct. 29 a 18,10 May 7 (b)
May 5, 1918 9.50 Mar. 30, 1922 5,65 Oct. 30 22,02
Nov. 7 12.50 May 15 7.50 Dec, 18 18,00
May 19, 1919 11,25 | July 21 9,73 | Apr. 5, 1930  13.85
Jan. 30, 1920 13.08 | Oct. 26 11.86] July 7 15.72
Feb, 10 9,67 Peb, 16, 1923 9.40 Nov. 15 17.20
Mar., 4 9,75 May 16 10,47 Mar, 1, 1931 15,05
Apr. 28 8,90 | Nov. 5 12,85 May 2 14.21
May 5 9.67 | May 11, 1925 13,99 Apr. 17, 1932 17.14
June 2 9.92 Nov, 8 14,51 Dec. 11 18.16
July 1 10.08 | May 8, 1926 11,93 | Nov. 3, 1933 20.95
Aug., 14 10.67 | Sept.10 28.00| Sept.10, 1934 b 28,03
Sept.16 10,92

a Pump in observation well stopped shortly before measurement.
b Pump operating in well,

Gl7a. Pratt ranch. New measurling point, established Nov. 9, 1938,
top of casing, 5 feet below land surface. Water levels, in feet below
measuring point, 1938: June 17, 17.05 (pump operating in nearby well);
Sept. 16, 11.63; Nov. 9, 3.16 (new measuring point established).

G17b. Pratt ranch. Water levels, in feet below measuring point,
1938: Sept. 16, 7.80; Nov. 9, 7.35.

H31b, Old San Pasqual Creamery. Water levels, in feet below
measuring point, 1938: June 17, 8.37 (pump operating in well); Sept. 16,
9.55; Nov, 9, 10,50,

Hla, Fenton ford., Water levels, in feet below measurlng point,
1938: June 17, 4.82; Sept. 16, 6.80; Nov. 9, 7.78.

Hlb, Fenton ford. Water levels, in feet below measuring point,
1938: June 17, 2.73; Sept. 16, 5.56; Nov, 9, 6.01.

H34b., Peet ranch. Water levels, in feet below measuring polnt,
1938: June 17, 5,47; Sept. 16, 5.46; Nov., 9, 5.50.

San Luls Rey River Basin

C7b, Bonsall School well, Water levels, in feet below measuring
point, 1938: July 8, 9.45; Sept. 12, 9.97; Oct. 15, 9.98; Nov. 14,
9.81; Dec. 15, 9.60.

C5, Hart Incorporated, 2 miles east of Bonsall. Diameter 24 inches,
depth 78 fest., Pump removed. Measuring point, top of casing, north side,
2.5 feet above land surface. Water levels, in feet below measuring point,
1938: Oct. 15, 6.27; Nov. 14, 6.22; Dec, 15, 6.11.

C3a. Gird ranch. Water levels, 1n feet below measuring point, 1938:
July 8, 9.37; Sept. 12, 9.71; Oct. 15, 9.32; Nov. 14, 9.01; Dec. 15, 8.66,

C9a. Monserate ranch, east end. Water levels, in feet below measur-
ing polnt, 1938: July 8, 12.27; Sept. 12, 12.37; Oct. 15, 11.65; Nov. 14,
11.76; Dec. 15, 12.09,

C9b. San Luls Rey ranch. Water levels, in feet below measuring
point, 1938: July 8, 9.98; Sept. 12, 9,01; Oct. 15, 9.01; Nov. 14,
9.02; Dec. 15, 8.98.
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C9c. San Iuis Rey ranch. Water levels, in feet below measuring
point, 1938: July 8, 6.00; Sept. 12, 6,06; Oct. 15, 6.00; Nov. 14,
6.01; Dec. 15, 5.97.

F13b. City of Oceanside, Water levels, in feet below measuring
point, 1938: July 8, 23.14; Sept. 12, 23.39; Oct. 20, 23.26; Nov. 14,
23.80; Dec. 15, 18.44,

Fl3e, City of Oceanside. Water levels, in feet below measuring
point, 1938: July 8, 17.30; Sept. 12, 20.82; Oct. 20, 20.33; Nov. 14,
20.05; Dec. 15, 19.90.

F13d. City of Oceanside. Water levels, in feet below measuring
point, 1938: July 8, 16.58; Sept. 12, 17.61; Oct. 20, 17.71; Nov. 14,
18.21; Dec. 15, 15.57.

F17. 014 Sen Luls Rey store., Water levels, in feet below measur-
ing point, 1938: July 8, 10.52; Sept. 12, 12.33; Oct. 20, 11.34; Nov.
14, 11.70; Dec. 15, 12.08.

F22. Santa Fe well, in pump house on right bank of San Iuls Rey
River, 0.1 mile west of Libby School, Diameter 16 inches, depth 210
feet. Measuring point, l-inch hole in south side of motor base, 1.5
feet above land surface. Equipped with centrifugal pump. Water levels,
in feet below measuring point, 1938: July 8, 10.96; Sept. 12, 13,84 (pump

in observation well stopped shortly before measurement); Oct 20, (pump
operating in well); Nov. 14, 12.17; Dec. 15, 10.25,

MOKELUMNE AREA
By A. M. Piper

During 1938 the program of water-level measurements in wells in the
Mokelunme area, Calif., was continued by the Bast Bay Municipal Utility
District., In the 24 observation wells heretofore selected to represent
the area, 278 water-level measurements were made in 1938 in contrast with
441 measurements in 1937 and with 614 measurements in 1936. The causes
of water-level fluctuations in the wells have been described briefly in
Water-Supply Paper 840,

The following table gives the averages of the water levels in the
24 observatlon wells beginning with 1933 and indicates that the substantial
upward trend of water levels, which began 1n 1935, has continued.

Average height of the ground-water level, in feet above
mean sea level, in 24 observation wells of the Mokelume

area, Calif,, on or about December 31, 1933-38

Year Water level Rise (+) or decline(-)
(feet) Jduring the year (feet)

1933 30.38 voeee

1934 29,66 -0,72

1935 20,73 + .07

1936 31,26 +1,53

1937 32.43 +1.17

1938 33.67 +1.24
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Water levels in typical wells in the Mokelumne area, 1937-38

Complete descriptions of the wells are given in Water-Supply Papers
777 and 840. Descriptions and altitudes of measuring points appear in
Water-Supply Paper 817.

363L3., F. B, Mills.
Water level, in feet above mean sea level, 1938

Water Water Water
Date level |Date level | Date level
Jan. 8 27.16 | May 9 31.60| Oct. 3 28,84
Feb. 4 27.17 | June 1 30.98  Nov. 3 28.58
Mar. 1 29.84 July 7 28.74| Dec. 1 28.14
Apr. 5 31.57 | Aug. 5§ 27.77
3617A1. Otto Helmie.
Water level, in feet above mean sea level, 1937-38
Oct. 5, 1937 10.70 | Mar. 29 20.45 Aug. 16 11.99
12 11.09 [ Apr. & 20.21 23 10.91
19 11.30 12 20,03 30 10,74
26 11.39 19 19.83 Sept. 6 10,73
Nov. 2 11.55 26 19.51 13 10.89
9 11.64 | May 3 19.31 20 11.06
16 11.81 10 19.31 27 10.39
23 11.92 g 18.70| Oct. 4 10,73
30 12.02 24 17.62 11 11.24
Jen, 3, 1938 12.63 31 16.96 18 11.45
8 12.73 June 7 17.04 25 11.63
Feb., 1 13.10 14 16.18| Nov. 1 11.76
7 14.26 21 15,33 8 11.85
8 14.41 28 14,85 15 11.91
15 17,01 July & 14.69 22 12,00
22 18.29 12 14.12 29 12.04
Mar. 1 18,67 19 12,76 | Dec. 6 12,11
8 19.71 26 12.80 13 12,19
10 19.82 | Aug. 2 12,11 20 12.26
15 20,43 9 11.53 27 12.29
22 20.51

3636R2, Leland W, Bunch,
Water level, iIn feet above mean sea level, 1938

Jan, 10 20,52 June 3 a 24,90 Oct., 6 a 22,39
Apr. 8 26.25 | Aug. 11 22,08| Dec. 1 21.62

a Pump in observation well stopped a few minutes before measurement.

373Bl, Jacob Knoll.
Water level, in feet above mean sea level, 1937-38
Dec. 6, 1937 a 45.55 June 9, 1938 54,54 Oct, 7, 1938 47,62

Jan. 3, 1938  46.05 | Aug. 12 49.72| Dec. 2 47.05
Apr. 11 50.56 | Sept.29 47.77

a Incorrectly reported in Water-Supply Paper 840.

576J8. R. E, and Ruth F. Coker.
Water level, in feet above mean sea level, 1938

Jan. 3 30,76 | July 6 34,57 Oct, 7 32,02
Apr. 8 34,05 | Aug, 4 33.60| Nov., 2 32.02
May 6 34,08 | Sept. 2 32.60| Dec. 2 31.92
June 2 35,01
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and Rachel K. Goetken.
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Water level, 1n feet above mean sea level, 1937-38
Water Water Water
Date level | Date level| Date level
Sept. 9, 1937 22.66 | Dec. 30, 1937 25,47 | Mar, 23, 1938 28,03
16 22.85 Jan. 3, 1938 25,55 30 28.09
23 22.93 5 25.63| Apr. 6 28.12
30 23.07 12 25.76 13 27.75
Oct. 14 23.55 19 25,98 20 26.85
21 23.73 26 26,04 27 25.91
28 24,02 | Feb, 2 26.20| May 6 25,52
Nov. 11 24,31 9 26.56 ) July 6 25.30
18 24,563 18 26,81 | Aug., 3 24.90
24 24.68 23 26,96 | Sept. 1 24.67
Dec. 4 24.94 | Mar., 2 27.34| Oct. 7 25.21
9 25.13 9 27.43| Nov. 2 25.91
16 25.22 16 27.74| Dec. 2 26,40
23 25,37
3710K3, Edward Preszler.
Water level, in feet above mean sea level, 1938
Jan. 3 35.18 [ May 6 25,36 | Sept. 2 33.11
Peb., 3 35,76 | June 3 30,60 Oct. 7 35.21
Mar. 3 35,80 | July 5 32.80 | Nov. 2 35,93
Apr. 8 32,31 | Aug. 11 32.17| Dec. 2 36,37
3710K4. Edward Preszler.
Water level, in feet above mean sea level, 1938
Jan. 3 35,14 | June 3 30.10| QOct., 7 35,20
Feb, 3 35,74 | July 5 32,38 | Nov., 2 35.88
Mar. 3 35.63 | Aug, 11 32,00 Dec., 2 36.39
Apr. 8 31.17 | Sept. 2 32.83
3715P2. Eugene R. Hieb.
Water level, in feet above mean sea level, 1938
Jan. 10 29.20 | June 3 28.45| Oct., 6 29.21
Apr. 8 30.88 | Aug, 11 27.17 | Dec. 2 30,65
3719A2. C. M, Ferdun.
Water level, in feet above mean sea level, 1937-38
Sept. 9, 1937 18.94 | Jan., 3, 1938 22,01 | Aug, 5, 1938 20.67
16 19,09 | Apr. 24,32 Oct, 6 21.99
23 19.20 | June 2 23.47 | Dec. 1 23,21
30 19,30
3727TF3. John F, Heltzmann.
Water level, in feet above mean sea level, 1938
Jan. 10 25.71 [ June 3 28.08 1 Oct. 6 27.29
Apr. 8 27.48 | Aug. 11 27.33 | Dec. 1 27.81
3730E2, W. L, Flanigan,
Water level, in feet above mean sea level, 1938
Jan. 3 21,10 |May 2 27,70 | Sept. 1 18.51
10 21,14 ([ June 2 24,20 Oct. 10 20,69
Feb., 7 22.50 [ July 7 20.76 | Nov. 2 21,55
Mar. 10 26,59 | Aug., 8 18,18 | Dec. 5 22.20
Apr., 7 27.98

160247 0—39——4
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4612R1. G. A, Jahant.
Water level, in feet above mean sea level, 1938
Water Water Water
Date level | Date level| Dabe level
Jan. 14 27.97 | June 2 31.37 | Oct. 10 27.32
Apr. 7 31.25 | Aug. 12 25.97 | Dec. 8 29,33
4634R1. E. M. Smith.
Water level, in feet above mean sea level, 1938
Jan. 12 30.57 | May 9 33.11 | Sept. 1 33.33
Feb., 4 30.16 June 1 33.82 7 33.23
7 30.27 | July 7 33.98 | Oct., 3 33.07
Mar. 1 30.68 | Aug. 4 33,71 | Nov. 2 32.87
Apr. 1 32,00 Dec., 1 32,22
4636A1, D, D, Smith and S. H. and I. Zimmerman.
Water level, in feet above mean sea level, 1938
Jan, 4 20.88 | May 4 32.85 Sept. 2 32,04
Feb., 2 30.12 | June 2 28.73 | Oct, 11 32.12
Mer. 4 32.77 | July 5 30.30 | Nov. 2 31.90
Apr. 13 33.39 | Aug. 12 26.54 | Dec, 2 31.04
715C3. Robert L, Carter.
Water level, in feet above mean sea level, 1938
Jan. 10 42.23 | June 7 44,97 | Oct. 13 42.60
Apr. 14 44,95 | Aug. 15 41.83 | Dec, 5 44.17
4718N3. Martha Eddlemon.
Water level, in feet above mean sea level, 1938
Jan., 14 27.67 | June 3 30.00 | Oct. 11 27.10
Apr. 13 31.06 | Aug. 15 23.30 | Dsc. 2 28.70
4722Q4. Adolphus Eddlemon.
Water level, in feet above mean sea level, 1938
Jan. 10 44,97 | May 4 47.29 | Sept. 2 44,80
Feb. 3 45,32 | June 3 46,84 | Oct. 12 44,95
Mar. 4 45.91 | July 5 a 45,72 | Nov. 3 45.83
Apr. 14 47.05 | Aug. 15 a 44.93 | Dec. 5 46,30
a Pump operating in nearby well.
4722Q5. Adolphus Eddlemon.
Water level, In feet sabove mean sea level, 1938
Jan. 10 45,08 |May 4 46,95 | Sept. 3 39.31
Feb. 3 45,53 | June 3 39.41 | Oct. 12 45,01
Mar. 4 46,70 | July 5 a 35,72 | Nov, 3 45,45
Apr. 14 46.02 | Aug. 15 a 38.25 | Dec. 5 46.09
a Pump operating in nearby well.
4727P1, Frank H. and Leonard W. Buck.
Water level, in feet above mean sea level, 1938
Jan. 5 49.29 | June ¢ 56.51 | Oct. 12 49,17
Apr, 14 55,05 | Aug, 15 50,72 | Dec. 5 49,60
June 3 56.60
4730J2. Clara A. Barten.
Water level, in feet above mean sea level, 1938
Jan. 4 30.10 | June 3 30,06 | Oct., 11 30,76
Apr., 13 32,72 | Aug. 15 28.28 | Dec. 2 31.47
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473133, Charles H. Woest. Measuring point (7}, beginning June 3,
1938, top of casing (lowered), 0.4 foot below land surface and 57.38 feet
above mean sea level (by East Bay Municipal Utility District).

Water level, In feet above mean sea level, 1938

Date Water Date Water Date Water

level Jevel level
Jan., 4 34,16 | May 4 35,74 | Sept. 2 35.88
Feb, 2 34,52 June 3 41.84 Oct. 11 35,73
Mar. 4 39.03 July 5 38,05 Nov. 2 35.63
Apr, 13 40.21 | Aug. 12 36,08 | Dec. 2 34.96

4731N5, Jacob Goehring.
Water level, in feet above mean sea level, 1938

Jan., 3 34,83 |May 2 42,30 | Qept. 1 37.79

Feb, 7 35.25 June 2 44,15 | Oct, 10 37.12

Mar., 10 39.22 July 7 40,01 Nov, 2 36,81

Apr. 7 40,37 Aug, 4 38,32 Dec. 5 35,73
13 40.62 8 38.19

473461, John J. Schmiedt.
Water level, in feet above mean sea level, 1938

Jan, 3 49.88 June 9 57.76 Oct, 7 49,54
Apr, 11 55.75 | Aug. 12 50,50 | Dec. 2 50,09




CONNECTICUT

A study of ground water in Gonnecticutywas started in October 1934
as a project of the Federal Rellef Administration, a preject sponsored by
the State Planning Beard and by the State Water Commission and directed In
technical matters by the Federal Geological Survey. This study, continued
ir 1938 under the spenscership of the State Water Commission, with technical
direction of the Geologlcal Survey, 1s now a project of the Works Progress
Administration.

The data collected through December 1937 were published in 1938 In
8ix mimeographed bulletins issued by the Works Progress Administration for
Connecticut. These bulletins include receords of wells and springs, maps
showing the locatlon of wells and springs, and tables glving periodic
measurements of water levels in selected wells. The recerds for most of
the wells include the owner, altltude, type, depth, and diameter of well,
source formation, depth to bedrock, depth to water level, and chlorlde
content of the water; for the springs, they Iinclude owner, altitude, tope-
graphic situation, scurce formation, improvements, yield, reported fluctua-
tion in yield, and chleride content of the water. The tables of water
levels glve measurements made about weekly.

These reperts, all published in November 1938 by the Works Progress
Administration for Connecticut, officlal preject 665-15-3-116, in ccopera-
tion with the Cennectlicut State Water Commission, sponsor, and prepared
under the directlion of the Federal Gecleglcal Survey, are as follows:

Bulletin GW-1, Record of wells, springs, and ground-water levels In the
towns of Bridgeport, Easton, Fairfield, Stratford, and Trumbull, Connectlcut
(242 pages, 5 maps).

Bulletin GW-2, Recerd of wells, springs, and ground-water levels in the
towns of Branford, Chester, Clinton, Essex, Gullford, Haddam, Killlingworth,
Madison, North Branford, 0ld Saybreok, Saybrock, and Westbrook, Connectlcut
(340 pages, 12 maps).

Bulletin GW-3, Record of wells, springs, and ground-water levels in the
towns cof Bethany, East Haven, Hamden, Milford, North Haven, Orange, West

Haven, and Weedbridge, Connecticut (247 pages, B maps).

1/ See Water-Supply Papers 777 and 840.
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Bulletin GW-4, Record of wells, springs, and ground-water levels in
the towns of Berlin,Cromwell, Durham, Meriden, Middlefield, Middletown,
Portland, and Wallingford, Connecticut (170 pages, 8 maps),

Bulletin GW-5, Record of wells, springs, and ground-water levels in
the towns of Colchester, East Haddam, East Hampton, East Lyme, Lyme, New
London, 01d Lyme, and Waterford, Connecticut (314 pages, 8 maps).

Bulletin GW-6, Ground-water levels in north-central Connecticut,

October 1, 1954, to December 31, 1937 (212 pages).



FLORIDA

By V. T. Stringfield and H. H. Cooper, Jr.

Observations of water level and artesian pressure in wells in Florida
were continued during 1938 in connectlon with the cooperative ground-water
investigations by the Florida Geological Survey, Hermen Gunter, State
Geologlst, and the Federal Geological Survey. A brief statement of the
work and avallability of records of measurement prior to 1936 is published
on pages 40 to 42 of Water-Supply Paper 777. Observations made in 1936
on the Sharpes Ferry well (Marion County 5) and on the Blue Grotto sinkhole,
both in Marion County, are given on pages 33 and 34 of Water-Supply Paper
817, and those made in 1937 are given on pages 52 to 54 of Water-Supply
Paper 840, which includes also a graph on page 53 showing the fluctuations
of artesian pressure from 1933 to 1937, inclusive, In the Sharpes Ferry
well,

During 1938 observations by the District Office of the Federal Geolo-
gical Survey at Ocala, Fla., were continued on the Sharpes Ferry well and
on the Blue Grotto sinkhole. In November 1938 a recording pressure gage
was installed on a well owned by Mr. C. S, Lee, near Oviedo, in Seminole
County. This well is near one of the areas in which large quantities of
arteslan water are used to irrigate celery. Aclmowledgment is due Mr. Lee
for granting permission to use this well for observation purposes and also
for his other cooperation in this work.

A few observations were made in other parts of the State in 1938,

but they will be included in future reports.

Marlon County

Sharpes Ferry well (Marion County 5). East side of Oklawaha River
on the north side of the road that crosses the river at Sharpes Ferry,
about 8 miles east of Ocala, in sec. 11, T. 15 S., R. 23 E. Diameter
6 inches, depth 135 feet. éased 135 feet. Measuring point, top of 6-inch
casing, about 3 feet above the land surface and 42.5 feet above mean sea
level,

Height to which the water would rise in a pipe extended above
Sharpes Ferry well, in feet above measuring point, 1938

Date Height | Date Helght | Date Height

Jan., 1 7.85 Mar, 4 6.85 May 14 5.3
8 7.65 12 6.6 28 5.1
15 7.5 19 6.5 June 6 5.1
22 7.5 26 6.2 18 4.7
29 7.1 Apr. 2 6,3 25 4.7

Feb. 2 7.15 8 6.15 July 1 4,85
12 6.75 15 5.9 9 5.0
19 7.l 30 5.4 17 5.1
26 6.8 May 6 5.6 Aug, 6 6.5
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Marion County--Contlnued.
Sharpes Ferry well (Marion County 5).--Continued.

Height to whilch the water would rise in a pipe extended above
Sharpes Ferry well, in feet above measuring point, 1938--Continued.

Date Helght | Date Height| Date Height

Aug, 12 6.6 Oct, 1 6.85 Nov. 19 7.4
20 6.7 8 6.7 26 7.3
27 6.6 15 6.8 Dec. 3 7.4

Sept. 3 6.7 22 6.7 10 7.1
10 6.85 29 7.1 17 7.0
17 6.8 Nov., 5 7.2 31 6.7
24 6.7 12 7.3

Blue Grotto sinkhole. A description of 58% feet of the geologic
section exposed in the wall of the sink is given on page 289 of the 2d
Annual Report of the Florida Geological Survey. Measuring point, zero
of a staff gage, 43.4 feet above mean sea level and about 80 feet below
the land surface,

Water level in Blue Grotto sinkhole, in feet
above zero of staff gage, 1938

Water Water Water
Date level Date level Date level
Apr. 16 4.8 June 2 3.7 July 27 4.9
May 24 3.7 July 19 4,4 Aug. 20 6.2

Seminole County

Seminole County 35 (well 1, farm 3 of C. S. Lee)., North side of
farm north of Oviedo, near edge of marsh bordering Lake Jessup, north-
west corner of lot 192, Black Hammock, in SEZNW} sec. 26, T. 20 S.,

R, 31 E. Diameter 4 inches, depth 125 feet. Cased 62 feet, Drilled in
1935 by A. J. McCulley. Measuring point, top of 4-inch horlzontal dis-
charge pipe on well about 3.5 feet above land surface and about 8 feet
above sea level. Artesian pressure, 20 feet, 1935.

Water level in Seminole County 35 well, obtalned
by a recording pressure gage, in feet above measuring point, 1938

Nov, 19 17.7 Dec, 10 16.5 Dec, 22 18.2
21 14 15 : 18.7 27 19.2

Dec. 5 18.5 17 19 28 18,7
6 17 21 18.2 29 19.7




GEORGIA

By V. T. Stringfield, M. A, Warren, and A. C. Munyan

Measurements of water level and artesian pressure in wells in the
Coastal Plain of Georgla were made during 1938 as part of a cooperative
ground-water investigation by the Federal Geologlcal Survey and the
Division of Mines, Mining, and Geology of the Georgla Department of
Natural Resources. Most of these measurements were in counties border-
ing the Atlantic Coast and in Dougherty County in southwest Georgla.

The work in the coastal area was by M, A, Warren of the Federal Survey,
and that in the southwest part of the State was by A. C. Munyan, geologlst
of the State Division of Mines, Minlng, and Geology.

Water-stage recorders were installed on well 8 in Savannah, Chatham
County, and on well 3 in Albany, Dougherty County. A pressure recorder
was installed on well 3 in Brunswick, Glynn County.

Records of water level and artesian pressure prior to 1938 are
included in Water-Supply Paper 341, Underground waters of the Coastal
Plain of Georgla, by L. W. Stephenson and J. 0, Veatch, which was pub-
lished in 1915 by the Federal Survey. Water-Supply Paper 102, published
by the Federal Survey in 1904, contains a few measurements of water level
In wells scattered over the State. These data are included also in the
Georgla Geological Survey Bulletin 15, Underground waters of Georgla. The
Mayor's annual report of Savannah, -1915, and Water-Supply Paper 67 of the
Federal Survey both include a few measurements in munlcipal wells at
Savannah,

The wells measured in 1938 range in diameter from about 2 to 12 inches
or more and in depth from a few hundred feet to more than 1,000 feet. Most
of the wells are artesian and flow at the surface, except in some areas
such as at Savannah, where large quantities of water are pumped from wells.
The principal artesian formations in the coastal area are the Ocala lime-
stone or older Eocege rocks and, in Dougherty County, formations of Eocene

and Cretaceous age.

1/ Stephenson, L. W., and Veatch, J. O., op. eit., pp. 235-242.
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2/
Records” of municipal wells drilled in 1887 at the old waterworks

plant in Savannah indicate that the artesian head originally was 41 feet
above mean low tide datum, which is about 3.5 feet below mean sea level.
In 1890 the pumpage from these wells was 6,000,000 gallons a day, and
the artesian head was 7 feet above mean low tlde. At that time the
artesian head was 28 feet above mean low tide datum at the new waterworks
plant situated at the intersection of Gwinnett Street and Stiles Avenue
about 1.7 miles southeast of the old plant, and 41 feet above mean low tide
datum 9 miles south of the old plant. In December 1938 the water level in
well 8 at the Gwinnett Street plant ranged from about 25 to 30 feet below
mean sea level or from about 62.5 to 67.5 feet below the level to which
the water would have risen in artesian wells in 1887. The decline in
water levels 1s somewhat larger in wells nearer the pumped wells., About
9 miles south of the old plant, farther away from the influence of pumpage,
the artesian head 1s about 10 feet above sea level, about 25 feet lower
than in 1890,

The water level in well 3 in Albany, Dougherty County, on December
15, 1938, was about 36 feet below the land surface, about 44 feet below

the level to which 1t would have risen in 1907 when the well was drilled.

Chatham County

8. City of Savannah, municlipal well 8, west of Stiles Avenue and about
600 feet south of Loulsville Road, Savannah. Apparently well 12, in
Water~Supply Paper 67, p. 98, and in Water-Supply Paper 341, p. 187.
Diameter 12 inches, depth 525 feet, cased about 250 feet, Measuring point,
top edge of horizontal iron bar that supports ailr line in well, 0.23 foot
above top of 1l2-inch casing, 0.20 foot above top of flange on l2-inch
casing, 1.06 feel above concrete floor of manhole, 1.3 feet below surface
of Stiles Avenue and about 12 feet above mean sea level.

Water level, In feet below measuring point, 1938
(From recorder charts)

Water Water Water
Date level Date level Date level
Dec. 5 41,90 Dec. 14 41.10 Dec. 26 34.98
8 37.70 18 36,40 28 40.51

11 36,33 23 41.48

30, Dixle Asphalt Products Corp., about 1 mile east of U, S, High~
way 17, and 3 mliles northwest of West Broad St., Savannah., Diameter 12
inches, depth 620 feet, cased 500 feet. Measuring point, top edge of hole
in base of pump motor, 0.5 foot above land surface., Water level, in feet
below measuring point, 1938: Nov. 23, 38.7.

103. C. D, Futch, north side of Ogeechee road about 10 mlles south-
west of Savammah. Diameter 4 inches, depth 420 feet, cased 100 feet.
Measuring point, top of 3-inch tee, about 0.5 foot above land surface and
16 feet above mean sea level. Water level, 1n feet above measuring point,
1938: Nov. 9, 1.13.

2/ Johnston, M. T., Engineering News, vol. 29, pp. 527-529, 1893,
Slichter, C. S., Artesian wells at Savannah: U. S. Geol. Survey
Water-Supply Paper 67, pp. 97-101, 1902.
Stephenson, L. W., and Veatch, J. 0., op. cit., pp. 185-188, 1915,
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Chatham County--Continued.

105. Pratt Gay, south side of Loulsville Road near intersectlion with
Plne Bon road, sbout 8 mlles west of Savannah. Dlameter 3 inches, depth
375 feet, cased 62 feet. Measuring point, top of 3-inch casing, about 1
foot above land surface.

Water level, in feet above measuring point, 1938

Water Water Water

Date level Date level Date level

Oct. 29 0.66 Nov, 10 a 0.63 Dec., 1 0.60

Nov., 3 .46 10 b .72 6 .67
a 10:30 a.m, b 4:30 p.m.

109. Stats Highway Department of Georgle, near edge of Savannah
Rlver and south of west abutment of bridge on 6. s, Highway 17. Diameter
3 inches, depth 290 feet. Measuring point, base of cylinder of pltcher
pump, 4 feet above land surface. Water level, in feet below measuring
point, 1938: Oct. 30, 9.35.

126. Atlantic Mutual Fire Ins. Co., Willmington Island. Diameter 3
inches, depth 300 feet, cased 200 feet. Measuring polnt, top of 3-inch
coupling, about 1 foot above land surface and about 15 feet above mean
sea level, Water level, in feet below measuring point, 1938: Nov. 21,
13.38.

203. Atlantic Coast Line Railroad, at house of section foreman in
Cherry Hill, Diameter 3 inches, Measuring point, top of 3-inch casing,
1 foot above land surface and about 31 feet above mean sea level, Water
level, in feet below measuring point, 1938: Dec. 8, 27.65.

Dougherty County

3. Albany municipal well 3, pumping station, Albany. Well 3 iIn
Water-Supply Paper 341, p. 241. Diameter 10 inches, depth 940 feet,
casing 680 feet. Measuring point, top of 10-inch casing-~head plate set
in cement base for pump near land surface., Water would rise about 8 feet
above the land surface in 1907. Water level, in feet below measuring
point, 1938: Dec. 15, 36.27.

Glynn County

Glynn 3. Atlentic Refining Company well 3, at plant in Brunswick,
Diameter 12 inches, depth 983 feet, cased 501 feet. Measuring point, cen-
ter of pressure recording gage, 7 feet above land surface and 5.12 feet
above floor of pump house. Shut-in pressure, in feet, from recorder charts,
1938: Dec. 18, 22.0; Dec. 25, 31.2; Dec. 26, 31.3; Dec. 30, 24.0.



HAWAII

By H. T. Stearns
Island of Oahu

During 1938 the Geological Survey made 338 monthly measurements of
water level in 24 wells on the island of Oahu., The Honolulu Board of
Water Supply made 163 measuvrements on 117 wells, of which & were measured
more than once, and the Board maintained automatic water-stage recorders
on 9 wells. One additional recorder was cperated by the Geological Survey.
In 1938 the Honolulu Board of Water Supply pumped 6,166,000,000 gallons,
and private wells in Honolulu yielded 5,182,000,000 gallons.

Only 3 of the 12 artesian areas on Oahu had a gain in ground-water
storage in 1938, and 2 of these areas are unimportant, as shown by the
following table, which 1is a continuation of the table on page &8 of Water-
Supply Paper 840. A slight loss in head occurred in 4 of the 5 areas
in Honolulu, but this loss amounted to only about one-tenth of the large
gain recorded in 1937. The greatest loss was in the Pearl Harbor ares,
where most of the 1937 gain in head was lost. Areas 8 and 12 lost one-
half of their 1937 gain. Area 11 lost all of its 1937 gain and most of
its 1936 gain.

Time of high and low water levels in artesian areas and

net gain or loss in static level, in feet, for 1928
as shown by typical wells on the island of Oahu

Area Name Well High Low Gain
1 St. Louls Heights 2  February July 0.30
2 Makikil-Pacific Heights 83 March July .04
3 Kapalama 132 February August - .13
4 Moanalue 144 April October - .53
5 Wilhemina Rise 1A October and May and

November June - .10

6 Pearl Harbor 201 February September -1,67
244 February October -1.93

266 February July -2.69

7 Wailalua 326 February July - .24
8 Kahuku 356 November September - .25
9 Kahana 396 February November - .90
405 June December .18

10 Keaawa 406 July January «96

11 Gilbert 276 February & June - .57

12 Mokuleia 286 February June .02

308 February January - .53

a No measurements made in July and September because pumps were
operated continuously. Low level may have occurred in this period.

&5
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In the following records the head of the water in the wells 1s ex-
pressed in feet with reference to mean sea level. In some of the wells
this is the measured water level in the well; in others, it is the height
to which the water would rlse in a casing or tube, as indicated by the

shut-1ln pressure.

Water levels, in feet, in the Schofield Barracks shaft 4, 1938

(Measurements were furnished by U. S. Army until Nov. 24. After
that date they were obtained from U. S. Geol. Survey recorder
charts, The pumps were operated 10 to 16 hours daily, but the
static levels in this table were obtained each day after the
pumping ceased and the water level reached equilibrium.)

Date Head Date Head Date Head
Jan. 5 282,99 | May 14 283,10 | Sept.10 283.84
8 283,04 21 283,14 17 283.80
15 282,94 R7 283,18 24 283.76
22 282,85 | June 4 283,32 | Oct., 1 283,74
31 282.76 11 283,38 8 283.58
Feb, 23 282,78 18 283,38 15 283,48
28 282.78 25 283,80 22 283.38
Mar, 6 282,72 July 2 283,64 29 283,26
12 282,75 9 283,74 Nov, & 283,20
19 282,68 16 283.76 12 283,06
26 282,83 23 283.75 19 282,90
Apr, 2 282,72 30 283,82 26 282,656
9 282.81 | Aug. 6 283,84 | Dec. 3 282,65
16 282,82 13 283,88 10 282,50
23 282,80 20 284,00 17 282,35
30 282,92 27 283.85 24 282,37
May 6 283,21 Sept. 3 283,88 31 282,12

Water levels, in feet, in five wells in the Honolulu distriet, 1938
(Mean daily measurements furnished by Honolulu Board of
Water Supply from recorder charts.)

Area 1 2 3 4 5
well 2 83 132 144 1A
Jan. 5 29,79 31.92 31.43 29,02 8,94

12 29.81 32.056 31.53 28,96 ceen

19 29.81 32,06 31.54 28,83 8.89

26 29.90 32,14 31.60 28.77 8,77

Feb, 2 30.14 32,31 31.77 ceves 8.88
9 30,30 32,47 31,92 29.24 8.93

16 30.13 32.77 32,22 29.18 8.93

23 30,03 coree 32.49 cenoe 8,88

Mar, 2 29,86 33.23 32.565 29,07 8.87
9 29.70 33.24 32,51 28.96 8.78

16 29,67 33.19 32,46 29,20 B8.82

23 29,46 33.08 32,41 29.17 8.82

30 29,68 33.01 32,30 29,26 8.80

Apr. 6 29,61 32.83 32.26 29.32 8,75
13 20,72 32.79 32.21 29.34 8.79

20 29.60 32,70 32,15 29.34 8,75

27 29,40 32,57 32.00 cense 8.67

May 4 29.42 32,48 31.91 29,06 oo
11 29.10 32,356 31.81 28,90 8,63

18 29.07 32.25 31.69 28.81 8.64

25 28.90 32.26 31.61 28,74 8,68

June 1 28,72 32.22 31.62 28.63 8.65
8 28,63 32.15 31,54 28.76 8,64

15 28.41 32,04 31.55 28,68 8.84

22 27.88 51.92 31.456 28,61 8,63

29 27.61 31.80 31.28 28,566 8.64

July 6 27.70 31.69 31.14 28,565 8.67
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Water levels, in feet, in rive wells in the
Honolulu district, 1938--Continued

Area 1 2 3 4 5
well 2 33 132 144 1A
July 13 27,61 31.63 31,08 28,45 cens
20 27.49 31.52 30.95 28.36 cena
27 27.60 31,52 30.87 28.26 . 8.66
Aug. 3 27.61 31.41 30.83 28.17 sevs
10 28.03 30.82 28.20 8,71
17 28.15 31.59 30,95 28,50 8,79
24 28.48 31,71 31,11 28,64 8.90
31 28,47 31.81 31,20 28.172 8.96
Sept. 7 28,43 31.89 31.34 28.58 8,91
14 28.36 31.91 31.34 28,45 ceee
21 28,20 31,95 31.24 28,31 8,92
28 28.47 31.75 31.19 28,21 8,96
Oct., 5 31.70 31,10 28,09 8.91
12 28.29 31.67 31.11 28,06 8.90
19 28.55 31.66 31.05 ceeee 8.99
26 28,83 31.85 31.01 28.17 8.96
Nov., 2 28,88 31.63 31.03 28.20 8.99
9 28,86 31.63 31.05 28,29 cees
16 29,12 31.72 31.17 28,51 8,97
23 29,08 31.74 31,22 28,49 8.90
30 28.93 31.75 31.37 28,39 8,83
Dec., 7 28,97 31.78 31.23 28,34 8.82
14 29.06 31.84 31.13 28.23 8.81
21 29.11 31,71 31,09 28.10 8,77
28 29,38 31.86 31,17 28,30 8.85

Water levels, in feet, and chloride, in parts per
million, in typilcal wells in Oahu, 1938

Well 1B (area 5).

Date Head Chloride Date Head Chlorilde| Date Head Chlorlide
Jan, 26 8.78 185 May 26 8.65 195 Sept.28 8,91 203
Feb, 28 8.84 150 June 24 8.59 224 Oct, 26 8.91 217
Mar, 24 8.82 162 July 27 8.55 236 Nov. 26 8.84 199
Apr. 19 8,73 176 Aug, 27 8.88 172 Dec. 29 8,84 184

Well 9 (area 1).

Jan., 26 29.62 &6 May 25 28.58 &6 Sept.28 28,18 &6
Feb, 28 29.80 59 June 24 27,40 55 Oct. 26 28,29 &6
Mar, 24 29.12 &8 July 27 26.76 56 Nov, 26 28.60 57
Apr. 20 28,96 58 Aug., 27 28.09 56 Dec, 29 29.07 54

Well 81 (area 2).

Jan, 285 31.92 40 May 25 32.06 40 Sept.28 31,54 40
Feb, 28 33.04 39 June 24 31.66 40 Oct. 26 31.55 41
Mar, 24 32,96 40 July 27 31.42 41 Nov., 26  31.76 41
Apr, 20 32.38 40 Aug, 27 3l.64 41 Dec. 29 31.68 40

Well 119 (area 3).

Jan., 26 51.06 332 May 26 31.00 332 Sept.28 30.50 328
Feb, 28 32,25 341 June 25 30,75 335 |Oct, 26 30,55 326
Mar, 24 52.10 328 July 27 30.48 328 (Nov, 26 30,72 336
Apr. 20 32.00 326 Aug., 29 30.60 302 |Dec., 29 30,49 330
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Water levels, in feet, and chloride, in parts per million,
in typical wells in Oahu, 1938--Continued

Well 153 (area 4).
Date Head Chloride| Date Head Chloride| Date Head Chloride
Jan, 28 28.66 57 May 23° 28.65 58 Sept .28 28,11 57
Feb, 28 29.13 58 June 24 28,52 58 Oct, 27 28.02 58
Mar, 24 28,95 58 July 26 28.15 58 Nov. 28 28,07 57
Apr. 18 29.25 58 Aug, 25 28.53 57 Dec, 29 28.09 57

Well 187B (area 6).
Jan, 26 25.13 95 May 23 25,10 98 Sept.28 23,80 96
Feb, 23 26,10 95 June 24 24,45 95 Qct, 27 23.85 100
Mar, 24 25,40 94 July 26 24.10 96 Nov. 28 24,40 102
Apr, 19 25.80 94 Aug. 25 25.565 98 Dec, 17 25,80 alOl

a Dec. 28,

Well 190 (area 6).
Jan, 26 23.97 60 May 24 23.91 60 Sept.28 22,81 59
Feb, 23 24,93 61 June 24 23.67 62 Oct. 27 23.11 60
Mar, 24 24,30 62 July 26 23,38 61 Nov. 28 23.38 59
Apr. 19 24,65 62 Aug, 25 24,44 61 Dec, 28 23.62 59

Well 193 (area 6),
Jan, 26 23.23 104 May 23 23,23 101 Sept.28 22.05 96
Feb, 23 24,11 104 June 24 22,63 99 Oct, 27 22,43 100
Mar, 24 23,58 106 July 26 22,34 95 Nov, 28 22,91 109
Apr. 19 23,91 111 Aug., 25 23,89 105 Dec, 28 22,95 108

Well 201 (area 6).
Jan, 26 22.27 609 May 24 22,02 599 Sept.28 21,32 450
Feb, 28 23.50 645 June 24 21.77 530 Oct. 28 21,47 465
Mar, 23 22,91 647 July 26 21.68 446 Nov, 28 21,68 518
Apr., 19 22.75 662 Aug. 25 22,34 516 Dec, 28 21.42 512

Well 244 (area 6).
Jan, 27 24,29 136 May 24 23,62 e Sept.28 22,52 135
Feb, 28 25.89 136 June 24 23,19 138 Oct., 28 23,12 139
Mar, 24 24,91 138 July 27 22.65 135 Nov, 28 23.48 137
Apr, 19 25.15 137 Aug, 29 24,02 135 Dec., 28 23.46 138
May 23 22.95 156

Well 266 (area 6).
Jan, 26 23.30 182 June 24 21.33 180 Sept.28 20,82 178
Feb, 28 25.21 176 July 26 20.71 178 Oct, 28 21.33 181
Mar, 24 23,56 173 Aug. 10 21.40 ‘oo Nov. 28 21,90 181
Apr, 19 23,50 175 Aug. 29 22.12 180 Dec, 28 22,90 171
May 23 22,09 179

Well 276 (area 11),
Jan, 26 13,98 564 May 23 590 Sept.27 590
Feb, 28 (a) 564 June 24 586 Oct, 28 600
Mar, 24 572 July 26 590 Nov, 28 602
Apr. 19 cevas 581 Aug. 29 590 Dec. 28 562

a Pumped from February through December
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Water levels, in feet, and chloride, in parts per million,
in typical wells in Oahu, 1938--Continued

Well 286 (area 12).

Date Head Chloride| Date Head Chloride| Date Head Chloride

Jan, 24 17.67 135 May 24 17.83 124 Sept.26 17.70 118
Feb, 23 18.10 137 June 23 17.58 117 Oct. 27 17.89 114
Mar, 23 17.70 129 July 26 17,65 121 Nov. 25 17.89 125
Apr. 18 18.01 129 Aug, 256 17.78 118 Dec. 27 18,02 115

Well 308 (area 12).

Jan. 24 18.81 96 May 24 19,41 95 Sept.26 19.51 110
Feb, 25 19.74 95 June 23  19.52 99 Oct. 27 19.47 119
Mar. 23 19.02 94 July 26 19.15 107 Nov. 25 19.22 86
Apr. 18 19.22 96 Aug. 25 19.43 101 Dec. 27 19.55 83

Well 326 (area 7).

Jan., 24 11.97 81 May 24 12,04 81 |Sept.26 11.84 83
Feb, 23 12,54 81 June 23 11.90 82 Oct., 27 11.67 84
Mar. 23 12.05 83 July 26 11.65 83 |Nov. 25 12.15 83
Apr. 18 12,05 83 |Aug, 25 11.98 82 Dec. 27 12.10 81

Well 337 (area 8).

Jan, 28 15.86 195 May 25 14.92 192 Sept.26 15.42 190
Feb, 23 13.89 198 June 23 14.98 188 Oct. 27 15.32 197
Mar. 23 14.69 186 July 25 15.33 188 Nov. 256 15.13 195
Apr, 18 14.55 192 Aug. 25 15.33 195 Dec. 27 15,00 192

Well 356 (area 8).

Jan, 24 13.33 119 May 25 13.87 149 Sept.26 12,47 135
Feb, 23 14,58 133 June 23 12.87 144 Oct, 27 12.88 136
Mar, 23 13.39 149 July 25 12.85 130 Nov. 25 14.83 128
Apr. 18 14.67 157 Aug, 25 14.39 133 Dec. 27 14.62 125

Well 396 (area 8),

Jan, 24 21.20 49 June 23 21.14 48 Sept.26 20,60 50
Feb, 23 22.02 48 July 25 21.19 48 Oct, 27 20.69 45
Mar, 23 21.86 48 Aug., 5 20,65 48 Nov. 25 20.11 48
Apr, 18 22.28 46 Aug. 25 21.51 48 Dec. 27 20.76 51
May 25 21.96 s

Well 405 (area 9).

Jan, 24 19.96 40 |[May 25 20.96 42 Sept.26 20.26 41
Feb. 23 12.90 41 |June 23 21.07 41 oct, 27 20,02 41
Mar. 25 20.22 43 |July 25 21.01 40 Nov. 25 19.77 41
Apr. 18 20.40 42 |Aug. 25 20.51 41 Dec. 27 19.30 41

Well 406 (area 10),

Jan, 28 16.45 214 May 25 17.99 211 Sept.26 18.08 210
Feb. 23 16.77 216 June 23 18,33 218 Oct., 27 17.89 214
Mar, 23 16,91 213 July 25 18.37 212 Nov. 26 17.42 208
Apr, 18 17.34 217 Aug, 25 18,19 212 Dec. 27 _17.26 205
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Test boring Oahu Tl. Walalua Agricultural Co., on east bank of
Kaukonahua Gulch, Oahu, about 1,000 feet southwest of upper pen stock.
Latitude 21932'15" N., longitude 15895'40" W. Drilled Mar. 2, 1938, by
J. M. Heizer. Depth 291.5 feet; diameter 1} inches., Cased with 291 feet
of l-inch pipe, perforated in 1ower end of bottom joint. Aquifer, Waianae
basalt., The water 1s tributary to arteslan area 12, Altitude, top of cas-
ing, 274.86 feet. Measurements furnished by the owner.

Water levels, in feet, and chloride, in parts per million, 1938
Date Head Chloride Date Head Chloride Date Head Chloride

Feb, 28 17.86 a21.20 Sept., 2 18.38 41.56 Nov. 2 18,43 46.76
July 1 18.43 46.76 Oct., 3 18.38 44.68 Dec, 2 18.39 49.87
Aug, 2 18,36 44,16

a Chloride probably low because of fresh water added during drilling.

Test boring Oshu T2, Waialua Agricultural Co., about half a mile north

of Anahulu Canyon on a road running parallel to the Anahulu Rlver, about
midway between two ditches from the two lower siphons, about 3% miles due
east of Halelwa, Latitude 21035'52" N,, longitude 158 5'16" W. Drilled
Mar, 26, 1938, by J. M. Helzer, Depth 343.8 feet, dlameter 1% inches.
Cased with 543 8 feet of 3/4-inch pipe; four sets of +-inch holes are
drilled through the pipe at 1-~foot intervals above the bottom. Aquifer,
Koolau basalt. The water is tributary to artesian area 7. Altitude, top

of casing, 342.88 feet., Measurements furnished by the owner.

Water levels, in feet, and chloride, in parts per million, 1938

Mar. 26 5.57 ab6.11 Sept. 6 5.37 126.76 Nov. 2 5.27 141.30
July 1 5.44 129.88 Oct. 3 5,29 134.03 Dec., 2 5.36 165.20

a Chloride probably low because of fresh water added during drilling.

Island of Mauil

The East Maui Irrigation Co, delivered 74,604.87 million gallons of
water tHo central Maui during 1938, The pumping season of the Maui Agricul-
tural Co, began June 15 and ended December 31, Excavatlon of the Kaheka
shaft, 552 feet deep, was completed in September 1937, A pump chamber and
two tunnels, one tunnel extending 250 feet north and the other 75 feet east,
were then excavated, Pump 3, with a capacity of 6 million gallons per day,
was moved from the Lower Paia pumping station to the Kaheka shaft, was re-
numbered 13, and was started in July 1938. Pump 14, a new pump with a
capacity of 6.8 million gallons per day, was also installed in the Kaheka
well and was started in September 1938.

Although still under construction, the new Hawalian Commercial & Sugar
Co.'s well 3 delivered water during 1938. All pumps of this Company except
pump 4, which was started on March 30, 1938, were started in January and
shut down at the end of December,

The chloride content, in parts per million, for the Maul Agricultural
Co.'s wells on December 31, 1938, follows: 416 at Lower Paia (Nos. 1-6),
218 at Upper Pala (No, 7), 187 at Kuau (No. 12), and 166 at Kaheka (Nos.

13 and 14).
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The data in the following table were furnished by J. H, Foss, R. E,

Hughes, and C. A, Brown,

Pumpage, in million gallons, from wells on the island of Mauil

during 1938, and water levels, in feet above mean sea

level, on December 31, 1938

Hawaiian Commercial Pioneer
Maui Agricultural Co. & Sugar Co. Mill Co.
Water Water
Pump Pumpege 1level Pump Pumpage level Pump Pumpage
742 3.83 1 (Kihei) 1,334.504 4,04 A 2,180.96
2 652 3.83 2 2,600.003 5.14 B 2,097.25
a 3 94 5.83 3 2,385,436 4,43 C 2,680.60
4 340 3.83 4 1,434,375 6.69 D 1,869.30
6 1,379 3.83 5 1,434.375 3.01 E 280,66
7 2,483 3.33 6 4,432,414 4.29 F 890,07
8 1,563 vese 7 7,675,750 4,96 G 042,43
10 653 vers 3 (Kinel) 4,882,376 5.63 H 2,013.53
11 362 e L 241.94
12 1,178 4,00 M 1,150.18
b 13 649 4.07 N 538.11
c 14 668 4,07 0 0.0
P 464,64
U 0.0
Total 10,763 Total 26,179,233 Total 15,349.67
a Moved to Kaheka from Lower Paia in June 1938, Now No. 13.
b Started July 1938.
¢ New pump started September 1938,
-

The following table, a continuation of the table

on page 65 of Water-

Supply Paper 840, shows a loss in water level during pumping in 1938 in all

but two of the wells, and a loss in all the wells when the pumps were shut

down.

Chloride, in parts per million, and water levels and

net gain in static level, in feet, at the Pioneer

Mill Co's Maui~type wells, West Mauil
Records furnished by the Pioneer Mill Co. Datum is mean sea level.)

Well December 31, 1938 Gain or loss 1938
location Chloride PumpIng Shut down Pumping Shut down
Kaanapali 789 .64 1.12 1,56 -.24 -0.,30
Kahoma 207.80 1.76 2.35 -.97 -.92
Lahaina 897,70 1.32 2,00 -e43 ~.45
Mill 1,088,.87 2.46 3.00 1.04 -.40
Olowalu 197.41 2,15 3,18 -.88 -.76
Ukumehame 436,38 4.27 4.75 ~1,68 ~1.65

160247 0—89——5
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Island of Molokal

This ls the first year that water-level measurements for Molokal have
been included in the annual we.-r-level report, The island stretches east-
west 38 miles, north-south 10 miles, and has an area of 260 square miles.
It ccnsists of two eroded basaltic volcanoes, an eastern volcano 4,970 feet
high and a western one 1,415 feet high. The eastern volcano was the last
to become extinct, for its lavas lap unconformably upon the western volcano.
At test hole Tl, near the center of the flat isthmus connecting the eastern
and western masses, the annual rainfall is about 35 inches. Kalaupapa
Peninsula, on which the leper settlement is located, is a Recent basaltic
cone, Eastern Molokal has a rasinfall of about 200 inches in the area of
its summit but only about 25 inches along the south skore, the location
of the Ulupue and Kaunakakai dug wells. The western mass has a rainfall
of only 25 inches on its summit and less than 20 inches along its shore,
where wells are brackish,

The systematic geologic and ground-water investigations by the Geologl-
cal Survey are nearly complete., A Maui-type well 300 feet deep 1s being
excavated by Maul County 1 mile inland from Kaunakakai, the largest town
on the islandr A project of the United States Bureau of Reclamatlion that
has recently been surveyed would irrigate 15,000 acres of land on the
isthmus. It would require the excavation of about 10 miles of tummels to
develop ground water in the dike complex of east Molokai, These tunnels
would utilize on a large scale the principle of storing water underground
by means of bulkheads at certain dikes. None of the wells measured are
artesian,

Test boring Molokal Tl. Federal Geologi~zl Survey, about 50 feet
south of Geologlcal Survey bench mark 402 on :iie east bank of Kaluapeelua
Gulch, about 0.75 mile east of the alrport. Drilled June 1938 by J. M,
lieizer, Depth 415 feet, diameter 1% inches. Cased with 413 feet of 3/4-
inch plpe with bottom 2 feet perforated. Aquifer, east Molokai basalt.
kltitude, top of casing, 397.94 feet.

Water levels, in feet, and chloride content, in parts per
million, in observation wells on Molokai, 12328
(Measurements made by Mitchell Pauole, Hawallan Homes Commission.)

Date Head Chloride Date Head Chloride Date Head Chloride
dJune 16  4.47 287 Oct., 15 4.82(%) 175 Dec. 15 4,94 232
Sept.12  4.74(2) 114 Nov. 15 4,94 196

1/ sStearns, H. T., and Vaksvik, K., N., Geology and ground-water
resources of the island of Oahu, Hawaii: T.H. Div, Hydrography, Bull. 1,
p. 435, 1935.



HAWAII 63

Connant well, Molokal Ranch Co., on west bank of Keunakakal Gulch,
0.5 mile from center of Kaunakekal. Altitude about 28 feet. Depth 27.3
feet, diameter about 4 feet, Dug about 1910, Lined with concrete.
Aquifer, east Molokal basalt. Not in use.

Water levels, in feet, in observation wells on Molokal, 1938

(Measurements made by H, Wilson from concrete curb,
assumed elevation 28.0 feet)

Water Water Water
Date level Date level Date level
June 15 2.00 Sept.15 1.83 Nov,., 15 1.58
July 15 1.58 Oct, 15 1.42 | Dec. 15 1.42
Aug, 15 1.75

Kamalo well, Maul County, one-half mlle northeast of Kamalo wharf.
Altitude about 40 feet, Depth 40.1 feet, diameter 4 feet. Lilned with
boulders. Used for public supply. Equipped with windmill and 4-horse-
power gas engine which 1s belt connected to a 2-inth horizontal centrifu-~
gal pump, Chloride 1is reported to average 30 parts per million.

Water levels, in feet, In observation wells on Molokai, 1938

(Measurements were made by H., Wilson from well curb,
assumed elevation 40 feet.)

June 15 2.33 Sept.15 2,50 Nov. 15 1.92
July 15 2,67 Oct, 15 2.00 Dec. 15 1.83
Aug. 15 2,17

Ulapue well, Maul County, 2,75 miles east of Kemalo well. Depth 41.5
feet, dlameter 4 by 6 feet, Dug December 1936, Lined with concrete.
Altitude 43 feet, Aqulfer, east Molokal basalt, Used for public supply.
Equipped with deep well turbine connected to gas engine. Chloride ranges
from 30 to 40 parts per million.

Water levels, Iin feet, In observation wells on Molokal, 1938

(Measurements were made by H. Wilson from concrete
curb, assumed elevation 43 feet.)

June 15 4,67 | July 7 4,25 | July 14 4,25
July 1 4.17 8 4,17 15 4,25
2 4,42 9 4,17 | Aug. 15 4,25
3 4,42 10 4,17 | Sept.l1l5 4,42
4 4,25 11 4,17 Oct., 15 4.25
5 4,25 12 4,17 | Nov. 15 4,20
6 4,17 13 4,25 | Dec. 15 4.25

Island of Lanal
Maunalel shaft 2 was complrted in 1938 with a 20-inch hole 210 feet
deep 1in the bottom, but owing to the unusually large flow from tunnel 1
upstream, only 9,180 million gallons of water were pumped in 1938 and
were distributed as follows: June, 1,260 million gallons; July, 5,580
million gallons; August, 2,340 million gallons. (See page 65, Water-Supply
Paper 840, for a description of this shaft.)"
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{(Records furnished by the Hawailan Pineapple Co.

WATER LEVELS AND ARTESIAN PRESSURE, 1938

Water levels, in feet, in the Maunalel shaft 1, Lanai, 1938

Datum is mean sea level,)

Date Head Date Head Date Head
Fesb, 1 2.48 June 1 2,47 Oct., 3 2.58

28 2.61 July 1 2.41 Nov, 2 2.50
Apr, 4 2.48 Aug, 15 2.49 Dec. 1 2.42
May 2 2.48 Sept. 1 2.57

Island of Hawaiil

On April 11, 1938, following a week of heavy rain the water level in

0laa shaft reached the unprecedented altitude of 22.71 feet or 6.36 feet

sbove the pump chamber floor.

Motors had to be detached from the pumps

and hoisted to the celling to prevent flooding.

Altitude of water level, in feet, in Olaa shaft, Hawall, 1938
(Records furnished by the Olaa Sugar Co.

Datum is mean sea level.)

Date Head Date Head Date Head

Jan, 7 15.94| May 6 19,38 Sept. 9 15.26

. 14 15,74 13. 18.83 16 15.27
21 14.29 20 18,186 23 15.21
28 16.61 27 17.88 30 15,12

Feb, 4 18,26 ‘June 3 17.95 Oct., 7 15.04
11 17.51 10 17.74 14 14.98
18 17.97 17 17.50 21 14,96
25 17.71 24 17.21 28 14.76

Mar, 4 17.29 July 1 17,03 Nov., 4 14.87
11 16.90 8 16,71 11 14,70
18 19.06 15 16.55 18 15,05
25 19.03 22 16.28 25 14.98

Apr. 1 18.26 29 16,09 Dec, 2 14.85
8 18,42 Aug 5 15.85 9 15,01
11 22,71 12 15.70 16 15.10
15 21,58 19 15,50 23 15,36
22 20,26 26 15.46 30 15.76
29 19.83| Sept. 2 15.30

Water levels, in feet, and chloride content, in parts per
million, in Kaiwikl shaft, Hawall, 1938

(Records furnished by Kaiwiki Sugar Co.

Measurements of head made while pumps were operating.

that pumping does not affect static level

Datum is mean sea level.)
Owner reports

Date Head Chloride Date Head Chloride Date Head Chloride
Jan, 24 5,88 14.55 May 9 6.25 16.62 Aug. 8 6.00 13.51
31 5.96 14.55 16  5.79 17.66 15 6.17 13,51
Feb., 7 6,04 14,55 23 6.13 14.55 22 5.71 15.58
14 6,50 14.55 dJune 2 5.88 17.66 29 6.08 14,55
21 6,17 14.55 7 5.84 14,03 Sept, 8 5.75 14,55
28 6.21 14.55 13 [ 14.55 12 6.25 14,55
Mar, 8 6,00 12,47 20 7.04 14,55 19 6.33 14,55
21 5.63 13,51 27 6.17 14,55 27 6.25 13.51
Apr. 5 5,84 13.51 July 5 5.84 14.55 Oct. 3 6.17 14,55
12 5.84 13.51 11 5,84 14,55 10 6,04 14,55
19 5.92 14,55 18 6,04 14,55 20 6.25 14,55
25  6.17 14.55 25 5.88 14,55 24 5,92 13.51
May 2 6.00 13,51 Aug, 1 6.50 14,55 Nov., 2 a5,84 13.51

a

Mill shut down

November and December,

No data available,
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Water levels at the end of 1938 were practically the same as those

at the end of 1937, except on the southwest side of the island, where

there was a slight decline.

Water levels, in feet, and chloride content, In parts per
million, in typical artesian wells in Kauai, 1938

Well 2F, At Kealla, Kaual

Date Head Chloride| Date Head Chloride | Date Head Chloride
Jan. 20 10,40 39 May 21 10,22 42 Sept. 20 10.40 42
Feb, 26 ceces 41 June 21 10,40 42 Oct, 22 10,65 43
Mar, 21 eoees 42 July 23 10,38 42 Nov., 19 10,49 43
Apr, 26 9.57 44 Aug, 20 10,40 42 Dec, 21 10.42 42
Well 7, At Wallua, Kauai,
Jan, 15 eees 134 May 16 .... 134 Sept., 16 vee. 130
Feb, 16 sess 134 June 16 132 Oct. 16 esees 136
Mar, 16 esss 133 July 16 134 Nov, 17 eeee 137
Apr, 16 eees 133 Aug, 16 131 Dec. 17 vee. 135
Well 8. At Wallua, Kauel,
Jan, 15 12,45 105 May 16 12,41 100 Sept. 16 12,76 120
Feb, 16 12,49 100 June 16 12,51 112 Oct, 15 12,85 120
Mar, 16 12,40 101 July 16 12,72 112 Nov. 17 12.83 106
Apr, 16 12,47 99 Aug, 16 12,72 120 Dec, 17 12.53 118

(Records furnished by the Kekaha Sugar Co.

Water levels, in feet, and chloride, in parts per million, in

the Kekaha Sugar Co.'s artesian wells, Kesuail, 1938

Datum is mean sea level.)

Well 35.
Jan, 20 10.24 236.89 {May 17 10,02 314.82 | Aug. 18 10.62 175.59
Feb, 16 11,20 134,03 |June 19 10,92 194,29 | Sept.19 10.562 230.66
Mar. 19 10,11 436.38 |July 19 10,12 333,52 | Oct. 15 9.92 333.52
Well 37,
Jan. 20 10,48 178,71 [May 17 9,78 145,46 | Aug. 18 .68 211.96
Feb, 16 10.94 115.33 |June 19 9.98 157.93 | Sept.19 9,38 352.22
Mar. 19 10,90 142.34 |July 19 9.48 224,42 | Oct. 15 .23 145.46

Well 43, Head, in feet, 1938:

Jan, 20, 9.92; Feb. 16, 9.83.

Chloride, in parts per million, 1938: Jan., 20, 66.50; Feb, 16, 66.38.
Well 56,

Jan. 20 9,09 218,19 |May 17 9,32 263,91 | Aug. 18 9.17 254.56

Feb. 16 9.34 218,19 [June 19 9,37 254.56 [ Sept.l9 9.22 279.49

Mar. 19 9.34 218,19 |July 19 9.42 267.02 |Oct. 15 9.42 279.49
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Consumption of ground water in the Hawallan Islands

Total draft from all wells in the Hawallan Islands has increased
from about 130,000 million gallons (356 million gallons a day) in 1920
to about 152,000 million gallons (416 million gallons a day) in 1937,
In addition to the well water, about 28,000 million gallons (77 million
gallons a day) of high-level ground water was derived from tunnels in
1937.

Draft, in millions of gallons, from wells in the
Hawaiian Islands, 1920 and 1937

R 1920 1937

Island of Hawaill
Kaiwiki Sugar Co. 0 24
Kohala Plantation Co, 465 1,840
Olaa Sugar Co. 0 0
Total 465 1,864

Island of Kauai
County of Kaual 0 38
Kekaha Sugar Co. 1,600 1,610
Koloa Sugar Co. 1,200 93
Lihue Plantation Co. 1,170 193
McBryde Sugar Co. 4,000 3,130
Total 7,970 5,064
Island of Lanail 0 12

Island of Maul
Hawailian Commercial & Sugar Co. 18,600 21,5600
Maui Agricultural Co. a 4,000 8,200
Pioneer Mill Co. 11,000 14,000
Total 33,600 43,700
Island of Molokail 0 a 1
Island of Oahu

Ewa Plantation Co. 26,400 31,700
Honolulu Board of Water Supply 7,670 5,960
Honolulu Plantation Co, 12,000 14,500
Kahuku Plantation Co. a 3,000 7,740
Oahu Sugar Co. 13,100 10,100
Private wells in Honolulu a 5,000 4,970
Walalua Agricultural Co. al0,500 13,700
Waianase Plantation Co. a 2,000 1,590
Other wells outside of Honolulu a 8,000 al0,500
Total 87,670 100,760
Grand Total 129,705 151,401

a Estimated.
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Ground water, in milllions of gallons, discharged from tunnels

in the Hawalian Islands, 1937

Island of Hawaill
Hawailan Agricultural Co.
Hutchinson Sugar Plantation Co.
Kohala Plantatlon Co.
Olaa Sugar Co.

Total

Island of Kauail
County of Kaual

Island of Lanail

Island of Maul
East Maul Irrigation Co.
Ploneer Mill Co.
Wailuku Sugar Co,

Total
Island of Molokail

Island of Oahu
Honolulu Board of Water Supply
Oahu Sugar Co,
Walanae Plantation Co.
Waimanalo Sugar Co.

Total

Grand Total
a Estimated.

a

a

a

2,320

878
1,570
1,000

5,768

308
92.3

5,500
2,930

1,100
7,530

10
1,300

12,000
801

180

14,281
27,989.3
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By C. L. McGuinness

The program of water-level measurements in observation wells in
Indianal was continued in 1938 by the Federal Geologieal Survey in coopera-
tion with the Division of Geology of the Indlana Conservation Department.
In addition, the writer made a brief investigation of ground-water condi-
tions in Indianapolis,

Periodic water-level measurements were begun in several observation
wells 1n 1938 and were discontinued in several others. At the end of the
year water levels were being measured perlodically in about 60 wells
scattered over the State. The measurements were made mostly by members
of the State Conservation Department, of the Civilian Conservation Corps,
and of muniecipal water departments. Acknowledgment is due these organi-
zations for their cooperation.

In the 41 observation wells in the State for which the 1938 records
are complete, or nearly so, the water levels at the end of 1938 as compared
with those at the beginning of the year were higher in 16 wells and lower
in 25 wells. In 7 wells the net rise or decline in water level for the
year was 0.2 foot or less.

In the 16 wells showing net rises in water level, the rises ranged
from less than 0.1 foot to about 3.5 feet, and the average net rise was
about 0,8 foot. In the 25 wells showing net declines in water level,
the declines ranged from about 0.2 foot to about 6.5 feet, and the average
net decline was about 1.6 feet. The average net decline for all the 41
wells was about 0.7 foot.

The average net rise in the 17 wells in northern Indiana was about
0.21 foot; for 12 wells the average net rise was about 0.54 foot, and for
5 wells the average net decline was about 0.6 foot, The average net decline
in the 20 wells in central Indlana was about 1.83 feet; for 19 wells the
average net decline was about 1.97 feet, and for 1 well the net rise was
about 0.8 foot. The average net rise in the 4 wells 1ln southern Indiana
was about 1.42 feet; for 3 wells the average net rise was about 2.07 feet,

and for 1 well the net decline was about 0.5 foot.

1/ See Water-Supply Papers 777, 817, and 840.

68
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According to records of the United States Weather Bureau the precipi-
tation in the State during 1938 was above normal for each month through
July except for January and April. The accumulated excess of precipitation
from January 1 to the end of July was nearly 5} inches, The precipitation
was below normal during the rest of the year, but the precipitation for the
year as a whole showed an excess of slightly more than 1} inches.

Wiater levels in most of the wells showing seasonal fluctuation were
at their highest stages for the year during late March or early April,
although in several wells the water levels reached their highest stages in
June. The water levels were generally at their lowest positions in Novem-
ber or December, although they reached thelr lowest stages in some of the
wells in September or October.

In general, water levels reached slightly higher stages in the spring
of 1938 than in that of previous years and declined less in the fall.
Despite this, as indicated above, the water levels in more than half the
observation wells for which the 1938 records are nearly complete were lower
on January 1, 1939, than on January 1, 1938. This 1s probably because the
recovery of water levels in 1937 began in October or November so that the
water levels had risen considerably by the end of the year, whereas in 1938
the general recovery began later in the year. In some of the wells the
water levels were still declining at the end of the year. The deficiency
in precipltation during the fall of 1938 may explain the later recovery of
water levels in 1938 as compared with those in 1937.

The largest fluctuations in water level during 1938, as in previous
years, generally occurred in wells affected by pumping. The average total
range in fluctuation of water levels 1n the 41 wells for which the 1938
records are nearly complete was about 6.2 feet. Fluctuatlonas in individual
wells ranged from about 1 foot to about 20 feet. The average maximum range
in fluctuation in 18 wells in which the water is under water-table condl-
tlons, and in which the water levels are presumably not affected by pumping,
was about 7.0 feet., Individual fluctuations in wells of this group ranged
from about 2.1 to about 13.5 feet.

In the following pages the wells are listed by counties. Descriptlions
are gh;en for only those wells whose records do not appear in Water-Supply
Papers 817 and 840, Names of the individual observers are glven for each
well or group of wells, except for wells in which the only 1938 measurements

were made by M. M. Fidlar, Assistant State Geologlst, or by the writer.
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Boone County

Boone 1, Metropolitan Life Insurance Co., NW}NW} sec, 23, T, 18 N.,
R. 1 W., about 3 miles south of Lebanon along road 39, at resldence of
John Feeney,

Boone 2, R. W, Gorrell, SELSE} sec, 4, T. 18 N., R. 1 E., about 3
miles east of Lebanon along road 32, at east end of school house on south
slde of road.

Water-level measurements made by C. R. Brown, technical foremsn, CCC
camp D-7, Lebanon.

Water levels In wells 1 and 2, in feet
below measuring point, 1936

Date Boone 1 Boone 2 Date Boone 1 Boone 2
Jan., 4 4,52 4.1 July 16 4.9 5.8
15 4,8 5.9 Aug. 5 8,4 6,15
Feb, 7 3.48 4.26 13 6,91 6,67
16 3.44 4.05 : Sept. b 8.16 7.65
Mar. 1 3.25 3,90 16 8.32 7.14
16 2,28 2.09 Oct. 1 8.8 7.9
Apr. 3 5,10 5.08 21 9.35 8,36
18 3,55 4.22 30 9.65 8,7
30 4,38 5.84 Nov. 17 9,64 8.7
May 14 5,90 6,40 Dec., 3 9.6 6,38
July 1 4,50 3.20 17 9.18 6.54

Brown County

Browm 1. Brown County State Park. In pump house on Salt Creek,
Brovn County State Park. Water levels, in feet below measuring point,
1938: Nov. 11, 12.3; Nov. 30, 9.3.

Brown 2, Brown County State Park, Near head of valley northwest of
Blockhouse, Brown County State Park. Water levels, in feet below meas-
uring point, 1938: Nov. 11, 14.5; Nov, 30, 13.2.

Brown 3, Brown County State Game Preserve, In front of Hoosier's
Nest cabin, near tower at entrance to Brown County State Game Preserve.
Water levels, in feet below measuring point, 1938: Oct. 26, 11.18;
Nov. 11, 11.4; Nov. 30, 11.2,

Water-level measurements made by J. C, Setser, Custodian, Brown County
State Park.
Clark County

Clark 1. Clark County State Forest, Schlamm well, west side of trail
9, about 1/8 mile north of trail 10, sec. 36, T, 2 N., R, 6 E.

Clark 2, Clark County State Forest, Purdue camp site, Clark County
State Forest.

Water-level measurements made by F. J. May, Leo Rey, and Thomas
Coomes, CCC camp S51-A, Clark County State Forest, C. Ross Lindemuth,
Superintendent.

Water levels in wells 1 and 2,
in feet below measuring point, 1938

Date Clark 1 Clark 2 Date Clark 1 Clark 2 Date Clark 1 Clark 2
Jan, 19 23.8 11.8 | May 13 17.5 4,0 | Sept.15 19.5 7.9
Feb, 1 17.1 11.8 31 18.8 3,1 | Oct., 3 20,1 9.7

5 17.7 11,6 | June 15 19.7 4.5 18 20.8 9.7
Mar, 3 15,1 9.9 | July 16 17.2 5.4 [ Nov. 4 21,7 10.4
15 4.0 5.5 | Aug. 1 16.8 5.6 16 21.5 10.7
Apr. 17 12,3 2,3 15 17.1 6.1 | Dec. 7 21.7 10.9
May 2 16.2 3.2 | Sept. 1 18.3 7.1 20 22,0 11.1
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Clay County

Clay 1. Shakemek State Park, In pump house at headquarters of
Shakamak State Park CCC camp.

Water-level measurements mads by G. L., Taylor, assistant superin-
tendent, Shakamak State Park CCC camp, Ed. McQuade, superintendent.

Water levels, in feet below measuring point, 1938

Date Clay 1 | Date Clay 1 | Date Clay 1

Feb, 3 27.62 | June 2 26.89 | Sept.l9 27.57
16 27,59 17 27.40 | Oct, 5 27.82

Mar. 1 27,50 | July 5 27.37 17 27.84
17 27.09 18 27.52 | Nov. 2 27,86

Apr. 1 26.99 Aug. 1 27.55 15 27.87
18 27,40 15 27,57 | Dec., 1 27.49

May 3 27.59 | Sept. 1 27.61 19 27.50
7 27.79

De Kalb County
De Kalb 1. Auburn Water Department, well 3 at Auburn waterworks.

Water-level measurements made by officials of Auburn Water Depart-
ment, Ted Haynes, superintendent.

Water levels, in feet below measuring point, 1938

De Kalb 1 Do Kalb 1
Date Static Pumpling Date Static Pumping
level level level level
Jan. 10 11.5 19.5 July 11 8.5 17.5
25 11.5 19.5 25 8.5 16,6
Feb, 14 11.5 17.5 Aug. 15 9.5 17.5
26 8,5 16,5 26 11.5 19.6
Mar. 10 8.5 16.5 Sept.12 11.5 19.5
26 7.5 16.5 26 11.5 17.5
Apr, 11 8,5 16.5 Qct, 10 10.5 18.5
25 9.5 17.5 30 8.5 16.5
May 10 9.5 17.5 Nov., 14 9.5 18.5
27 7.5 16.5 25 9.6 18,5
June 13 8.5 17.5 Dec. 12 8.5 16.5
27 9.5 17.5 27 9.5 18.5

Dubois County

Dubois 1, PFerdinand State Forest, South side of road near foot of
hill at entrance to Fordinand State Forest, SWiNW} sec. 18, T. 3 S., R.
5 W, Depth to water level below measuring point Oct. 25, i938, 5.51 feet.

Dubois 3, Perdinand State Forest. Near top of hill on northwest
side of road leading northward from dam site in Ferdinand State Forest,
NELNE} sec. 18, T. 3 S., R. 3 W, Depth to water level below measuring
point Oct. 25, 1938, 4,12 feet.

Dubols 4. No measurements made in 1938,

Franklin County

Franklin 1, Brookville Water Department, south end of pumping plent,
Brookville., Water-level measurements made by W. L. Dare, engineer in
charge, Brookville Water Department.

Franklin 2. Rebecca Barbour farm, about 7 miles east of Brookville,
NE1SW: sec, 10, T. 9 N., R, 1 W, Water-lovel measurements made by Frank
M., Clark, CCC camp, Brookville, J. M. McCoid, engineer.
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Franklin County--Continued.

Water levels in wells 1 and 2, in feet
below measuring polnt, 1938

Date Franklin 1 Franklin 2 Date Franklin 1 Franklin 2
Jan, 4 30,07 July 20 30,92
19 51.24 Aug, 20 31.85
Feb, 7 30.50 Sept. 6 32.24 PR
21 28,64 26 31.31 evees
Mar., 11 29.27 PR Oct, 14 32.08
22 27.78 24 veoee 8.76
Apr, 9 26,15 caree Nov. 1 32,14 8,60
28 350.30 15 9,10
May 17 31.24 ceeee Dec, 1 31.41 8,15
June 1 28,98 156 cesne 8,05
16 50.29 PR 16 31.54 veeos
July 5 29,30 PN

Fulton County
Fulton 1. City of Rochester, basement of Clty Hall,
Fulton 2. City of Rochester, at waterworks. -

Fulton 3. City of Rochester, at Federal Fish Hatchery east of
Rochester.

Water-level measurements in wells 1 and 2 made by R, J. Osborn, City
Engineer, Rochester. Water-level measurements in well 3 made by C. H.
Walker, foreman, Federal Fish Hatchery. Wells 1 and 2 were destroyed
after Dec. 1 measurements,

Water levels in wells 1, 2, and 3, in feet
below measuring point, 1938

Fulton Fulton Fulton Fulton Fulton Fulton

Date 7 2 5 Date 1 2 3
Jan. 1 4,67 11.34 June 15 3.60 9.90 coses

15 4.71 11.30 July 1 3.20 7.95 7.75
Feb, 1 4.61 11.31 15 3.42 8.14 PRI

15 4,32 11.05 Aug, 1 3.69 8.36 vosee
Mar, 1 3.98 10.68 15 4.02 8.69 coser

15 3.78 9.92 Sept. 1 4.15 8.74 10.7
Apr, 1 3.69 8.51 186 4,32 9.12

15 2,73 7,56 Oct, 1 4,57 9.41
May 2 3.87 10,20 15 4,83 10,56

4 voves Nov, 1 4,97 11.38

16 3.28 8.90 15 4,82 11,38

June 1 3.50 9.89 Dec, 1 4,91 11.31 seces

Hamilton County
Hamilton 2, Public Service Co. of Indlana, Noblesville water plant.
Water-level measurements made by A. L. Wann, engineer, Noblesville water
plant, Public Service Co. of Indiana.

Water levels in well 2, in feet below measuring point, 1938

Date Hamilton 2 | Date Hamilton 2 | Date Hemilton 2
Jan, 2 23.15 Apr. 17 18.85 Aug. 1 21.08
15 22,73 May 3 19,94 15 21.34
Feb, 1 23.05 16 20.36 Sept.16 22,17
15 20,18 June 1 20.28 oct. 16 22.66
Mar., 2 22,36 16 20.62 Fov. 1 22.68
15 21.11 July 16 20.57 Dec. 3 22.81
Apr. 2 18.60
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Harrison County

Harrlison 1. Harrison County State Forest, on south side of road
near Lowe Pond, NE{NE} sec. 23, T, 4 S., R. 2 E., Harrison County State
Forest.

Harrlson 2, Harrison County State Forest, on north side of truck
trall 1, NWiRW} sec. 2, T. 4 S,, R. 2 E., Harrlson County State Forest.

Harrison 3. Harrison County State Forest, on south side of truck
trall 1, SEJNW: sec, 2, T. 4 S., R, 2 E,, Harrison County State Forest.
Dug well, dlameter 36 inches at top, 60 inches at bottom, depth 25 feet.
Measuring point, top of flat sandstone block in east side of curb, at
scratch mark, flush with land surface.

Water-level measurements made by Lafe Cline, custodian, Harrison
County State Forest.

Water levels in wells 1, 2, and 3, in
feet below measuring point, 1938

Date Harrison Har;ison Har;-ison Date Harrison Harrison Hargison
Feb, 1 4.0 5.6 ceee July 15 2.6 2.2 vaee
15 4.2 4.5 seve 30 2.8 2.5 PR
Mar. 1 1.6 .7 cere Aug. 15 3.8 6.7 veoe
15 1.0 .9 esea 31 3.1 6.2 seee
30 1.4 1.2 esee Sept.15 3.7 5.3 veee
Apr. 18 1.4 1.3 30 3.6 5.2 PR
May 1 1.7 1.4 coes Ooct. 25 2.84 7.97 6.27
15 2.4 5.1 veon Nov., 1 2,66 (a) 6.37
June 2 2.1 1.9 cose 15 2.61 cess 6.32
15 2.3 2.8 Dec, 1 2,56 vose 6.29
July 5 2.4 2.2 enen 15 2.51 cone 6.27

a Measurements discontinued.

Henry County
Henry 1. Clty of Newcastle, at waterworks. Water-level measurements
made by Nelson Howard, englneer, Newcastle waterworks, C. E. Scholl,
superintendent.

Water levels, in feet below measuring point, 1938

Date Henry 1 Date Henry 1 Date Henry 1
Feb, 5 9.0 June 15 13.0 Ooct., 3 15.0
28 15.0 30 14.0 17 14.0
Mar. 15 15.0 July 15 13.0 Nov. 3 16.0
31 12.0 31 13.0 14 16.0
Apr. 16 7.0 Aug. 15 20.0 Dec. 1 24.0
30 12,5 30 25,0 15 18.0
May 31 12.0 Sept.18 5.0

Howard County

Howard 1., Pittsburg Plate Glass Co., north side of creek and about
0.1 mile west of Kokomo waterworks., Water-level measurements made by
Ww. g Thompson, engineer, Kokomo waterworks, F. P. Stradling, superin-
tendent.

Water levels, in feet below measuring point, 1938

Date Howard | pate Howard  pate Howard | pate Howard
Jan., 15 - 15.5 |Apr. 16 11,1 July 18 15.7 | Oct. 19  18.0
Feb, 2 14.6 |May 2  14.0 Aug, 2 16.8 | Nov. 2  17.1
16 13.7 17 13.5 15 183 19 1800
Mar., 2 13,3 June 1 13.3 Sept. 3 18.2 Dec., 6 17.7
16 11.5 20 13.8 20  17.1 15 16.7
Apr. 4 9.8 |duly 2 12.7 oct, 6  18.3
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Jackson County

Jackson 1, Jackson County State Forest, northeast from corner of
offlce of GCC camp, Jackson County State Forest. Water-level measure-
ments made by George Coverdell, Jackson County State Forest CCC camp,
A, C. Foley, superintendent. Water levels, in feet below measuring
polnt, 1938; Oct. 25, 8.46; Nov. 1, 8.75; Nov, 15, 8,00; Dec., 1, 8,00,

Jasper County
Jasper 1., Jasper County Road Department, on farm of William
Seltzer, SE}SWi se¢. 35, T, 29 N., R. 5 W. Water-level measurements

made by personnel of CCC camp D-1, Monon, Don Heaton, superlntendent.

Water levels, in feet below measuring polint, 1937-38

Date Jasper 1 Date Jasper 1 Date Jasper 1
Dec. 31, 1937 7.98 Mar, 4, 1938 5.12 May 7, 1938 5,64
Jan, 7, 1938 7.88 12 5.11 13 5.92
14 7.92 19 4,65 20 5,74
21 7.98 25 4,46 28 5.40
29 7.62 Apr, 1 4.42 June 3 5.46
Feb, 5 7.66 9 3.94 14 5.85
12 6.85 16 4.30 17 6.07
18 5,97 23 4,80 24 6,42
26 5.32 30 5.25 July 1 5.27

Jefferson County

Jefferson 2, Clifty Falls State Park, at custodian's house. Water-
level measurements mads by M. L. Carr, custodian, Clifty Falls State Park.
Water levels, in feet below measurling point, 1938; oct. 24, 30,113 Nov.
12, 32,0; Nov. 28, 31,0; bee. 12, 31.0.

Jennings County

Jennings 1. Muscatafiiél State Park, northwest corner, near North
Vernon, SE{NW; sec. 3, T. 6 N., R, 8 E, Water-level measurements made
by Charles Vogel, Muscatatuck State Park. Water levels, in feet below
measuring polnt, 1938: Jan, 14, 8,89; Jan. 30, 4,99f Nov. 1, 14.52;
Nov. 15, 14.52.

Kosclusko County

Kosclusko 1., Wawasee State Flsh Hatchery, st Service Bullding, south-
west corner of Pond 7.

Kosclusko 2., Wawasee State Flsh Hatchery, flowing well at sunken
garden. Driven well, diameter 2 inches, depth 87.5 feet., Measuring point,
top of flow llne about 1 foot below land surface,

Water-level measurements made by Maurlce Iung, superintendent,
Wawasee State Fish Hatchery.

Height, in feet above measuring point, to which water would
rise in plpes extended above wells 1 and 2, 1938

Date Koscluske 1  Kosclusko 2 | Date Kosciusko 1  Kosclusko 2
Feb. 1 2,07 cove May 31 2.8 voee

18 2.6 coss Nov, 3 PR 2.356
Mar, 28 2.8 sese Dec. 1 cens 2.64
May 16 2,82 e
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Madison County

Madlson 1., Mounds State Park, Water-level measurements made by
personnel of Mounds State Park, Mrs. Anne Norton, custodian.

Madlson 2, Anderson Water Department, well 2 at Anderson waterworks.
Water-level measurements made by personnel of Anderson Water Department,
W. J. Norton, superintendent, B. E. Burrows, chief englneer.

Madlson 3, Albert Closser, about 2 blocks east of CCC camp D-6,
Frankton.

Madlson 4., Walter McCoy, about 3 blocks south of CCC camp D-6,
Frankton.

Water-level measurements in wells 3 and 4 made by Louis B. Samms,
foreman, CCC camp D-6, Frankton, K. E. Halgls, camp englneer.

Water levels in wells 1 and 2, in feet
velow measuring point, 1938

Date Madison 1 Meaison 2 Date Madison 1 Madlson 2
Feb. 3 15.18 Aug., 1 2,04
Mar. 1 5,63 cerce 15 2,93

15 13,95 Sept. 1 2.42
Apr. 1 0.0 12.69 15 3.79

16 0.0 Oct. 1 4,49
May 1 1.52 ceens 17 4.73

16 1.54 Nov. 1 6.42
June 1 2.54 15 6,64

15 2,35 verve Dec, 1 7.12
July 1 2,02 cevee 15 7.17

15 1.33 ceees

Water levels in wells 3 and 4, in feet
below measuring point, 1937-38
Madlson Madison Madison Madison

Date 3 4 Date 3 4
Dec. 16, 1937 24.14 8,62 July 14, 1938 20.88 5.99
Jan. 3, 1938 23,90 4,58 Aug., 3 21,73 6.82

16 23.13 4.46 17 21.88 6.87
Feb, 1 23.02 4.37 Sept. 2 22,07 8.47

15 22.08 4,27 17 23.09 8.21
Mar., 2 22,54 4,18 Oct. 3 23,34 8.47

15 22.02 4,01 15 23,68 8.92
Apr. 3 19,17 2.59 20 vevus 8.7

15 19,72 3.96 Nov., 2 24,06 9.13
May 2 20,64 6,06 14 25,33 9.39

16 21.42 6,59 Dec. 2 25.27 9.18
June 1 21.47 4,24 16 25.19 9.08
July 21 20.85 4.47

Marion County

Marion 1, Indianapolis Water Co., "Motor well 15", at intersectlon
of 18th and Harding Streets in Riverside fleld, Indianapolis. Water-level
measurements made by Indianapolis Water Co., W. C. Mabee, chlef engineer.

Marion 2. Security Trust Buillding, 130 East Washington Street,
Indianapolis,

Marion 3. Manual Training High School, in north room of school
building, South Meridlan and Henry Streets, Indianapolls.
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Marion County--Continued.

Marion 4. Layne Northern Co., Inc., in valley of ILick Creek, about
100 feet north of Lick Creek and 700 feet west of South Meridian Street,
Indlanapolis. Well equipped with continuous water-level recorder.

Well 4 1s an arteslan well, diameter 8 inches, depth 304 feet, that
penetrates limestcne. The water in the well i1s under sufficlent head to
flow at the surface during periods of high water level., The measuring
point 1s top of casing, which has been extended 5.5 feet above the land
surface to prevent flowing and to permit use of the automatic water-stage
recorder. The well contains about 4 gallons of motor o0il that displaces
the water in the exposed portion of the casing and thus prevents freezing
of the water. The oll surface is about 0.15 foot higher than the equi-
valent water surface. All depths given in the table below are to the
0ll surface in feet below measuring point. The water level 1n the well
i1s affected by pumping from nearby wells, presumably those used for
irrigation at greenhouses.

Lowest level each day of record, in feet
below measuring point, 1937-38

(From recorder charts)

Day 1937 1938
Dec, Jan, Feb., Mar, Apr. May June, July Aug. Sept. Oct. Nov, Dec,

1 ....5.34 ,... 4.803.48 ,.... 2.49 3.74 4.65 7.08 6.65 8,55 6.00
2 ....5.38 5.78 4.76 3.00 ..... 2.24 3.33 6,71 8.65 5.94 .... 6,40
3 .... 5.53 5.66 4,77 3,056 ..... 2.91 2.47 7.10 7.25 10.82 ..,.. 6,03

4 .... 5.21 5,99 5.14 2,90 ..... 2.57 2.38 6.89 5.52 8.08 .... 6.00

5 .... 5,25 5.70 4.80 2.68 ..... 2.39 2.20 4.35 9.56 11,07 .... 5,95

6 .... 5,10 5.72 4.65 2,51 ..... 2.41 2.78 3.11 10.35 9.28 .... 5.87

7 +e.. 5.45 6.03 4.68 2.31 ..... 2.40 2.36 2.68 11.39 8.57 .... 6.21

8 ....5.12 5.90 4.53 2.44 ..... 2.72 §.72 2.89 9.67 7.02 ,... 6,06

9 +... 5:12 5.29 4,46 2.07 ..... 2.82 6.44 4.16 7.86 6.23 .... 6.34
10 .... 5.12 5.22 4.45 2,06 10,09 4.84 4,35 4.50 7.86 10.70 .... «...
11 5.85 5.08 5.56 4,54 1.96 7.81 6.70 7.13 4.14 6.16 10.61 ..ev ..0e
12 5.85 5.08 5.18 4,52 1,76 ..... 4.20 9,10 4.32 5.69 11,08 .... ....
13 5.92 5.14 4.44 1,59 7.77 3.42 8.29 6.35 5.15 8.29 ...0 ev..
14 5.78 5,16 4.30 1.73 5,68 3.12 6.14 4.30 4.68 9.68 .c.c s.0e
15 5.71 5.15 4.18 2.08 4.11 6.61 7.05 6.70 4.51 7.63 5.79 ....
16 5.70 5.16 4,02 1.58 3,54 17.46 6,05 6.80 4,75 6.57 6,34 ....
17 5.61 5.14 4,07 1.76 3.18 8,13 4.22 8.82 4.41 9.89 5.94 ....
18 5.54 5,36 4.12 1,66 3.18 8.66 4.75 9.75 4.40 7.24 5.79 6.03
19 5.56 5.035 4.05 5.56 2.81 5.85 3.31 8.88 4.36 6.80 5.75 5.99
20 5.62 4,99 3.80 5.55 3.19 10,77 5.30 6.95 4.29 6,09 .... 6.09
21 5.37 5.01 3.86 3,656 2.66 11,36 8.30 56.561 7.95 7.4l .... 6.31
22 5.35 4,88 3,75 3.28 2.56 11.57 8.92 4.81 5.40 6.13 .... ....
23 5.34 4,86 3,59 5.06 2,81 11,31 8,50 4.45 9.72 5.79 ceee seee
24 65.33 4,86 4.02 5.49 2.44 9.26 6.05 4.09 10.54 6.24 5.81 ....
25 5.45 5.00 3.80 6.84 2.35 7.18 8.10 7.44 7.92 5.70 5.86 ....
26 5.48 4,86 3,56 5,76 2,35 5,26 8,80 8.00 7.62 5.40 5.87 ....
27 5.36 4.88 3.99 .... 3.39 4.80 9.42 8.08 9.36 5.49 5.92 ....
28 5.31 4,90 3.55 .... 3,02 4,06 9.01 5.62 9.07 7,44 5.93 ....
29 5.26 coes 3.35 .... 2.52 4,93 9.43 8.30 8.67 6.11 5.84 6.37
30 5.25 veee 3.39 ... 2,82 3.72 9.43 9.99 8.33 5.61 6,18 6.35
31 5.21 eees 3,08 ..., 2.41 .... 6.808.94 .... 7.50 .,... 6.59




Marion 5.

measuring point:

Marion 6.

INDIANA

Marion County--Continued.

X J. A. Goodman, in valley of White River southwest of
Kessler Boulevard bridge over White River, Indianapolis.
diameter 10 inches, depth 500 (?) feet.
casing about 7 feet below land surface,
Mar. 8, 1938, 18,18,

Polar Ice and Fuel Co.,
building near railroad track, 317 West Ohio Street, Indianapolis.
well, diameter 10 inches

depth 373 fest.
casing about 0.5 foot below land surface.

Drilled well,

Measuring point, top of well
Water level, In feet below

at Artificial Plant, west of
Drilled

Measuring point, top of well
Water level in well affected

K4

by nearby well that is pumped continuously from about February to November.

Marion 7.

Park fence.

Drilled well, diameter 10 inches, depth 331 feet.
polint, top of air 1ift cap on casing, 1.1 feet above land surface.

Marion 8.

Park, 500 feet south of East Washington Street and just east of Willard
Measuring

Park fence.

Pennsylvania R, R. in old railroad yards east of Willard
Park, 275 feet south of East Washington Street and just east of Willard
Measuring

Pensylvania R. R., in old railroad yards east of Willard

Drilled well, diameter 10 inches, depth 347 feet.
point, top of air 1ift cap on casing, 1.3 feet above land surface.

Water-level measuremsnts in wells 2-8 made by M. M. Fidlar, G, F. Fix,
and J. R. Harris, Division of Geology, State Conservatlon Department.

Water levels 1n well 1, in feet below measuring polnt, 1938

(The plus (+) measurements are in feet above measuring point., All
measurements made at 10:00 a.m.)

Day Jan. Feb., Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec.
1 0.92 .... ....+0.02 ,.., +0.44 .... .... 1,00 1.25 1,52 3.78
2 .70 1.26 W38 + .04 L... sees sees seae sees 1,50 1,78 ...,
3 .82 1.16 .40 + 456 ...+ B0 .... + .16 l.42 1.80 1.38
4 1,20 .... .36 + ,30 ..., + .65 ....+ .06 1.56 ... ceee
5 1.08 ... seee .69 .95 + .68 .... + .24 seee sese smes
6 1.08 1.21 ., vees 4,88 + .50 +1.82 + .01 sees eees 1.53
7 1,12 1,18 1.34 + .01 5.46 + .20 +1.42 0,00 evee esees 1,48
8 1.10 1,20 2,08 .,... 4.52 + .15 .... .08 1,54 seer eess
9 .80 1.22 2,24 .... .... .... +1,60 .... 1e48 csee eene
10 1l.11 .... 1l.20 .... .64 ,... *1,60 .... 1.68 .ee0 eeee
11 1.29 1.18 .76 .... 1.20 .... +1.63 + .22 seee 1.66 sees
12 1.40 1.20 .24 +1.75 .26 .... +1.24 .... 1.64 .... 1.38
13 1.32 .76 + ,10 +1.80 61 ... 1,06 ... eses 1,87 1.42
14 1,34 2.00 + ,15 +1.90 ,... + .18 +1,10 .... eees 1,76 1,49
15 .... 2.20 +1,00 +1.80 ,02 + .10 .... ... veee .92 L.
16 .... 2,34 1,20 42,15 3,02 + .12 + .95. .... cese cees saes
17 1.24 .96 1.30 .... .36 + ,05 + ,13 .... 1.54 .o e
18 l.28 .92 .... +1.60 20+ ,10 .e.. eees . vese
esse +1.56 .10 + L,10 + ,10 ... coee saee
eses +1,65 ... .04+ ,06 ... 1.21 ....
eees +1.50 ..., 222 Liee eess 1.45 1.74
vees +1.50 .... 26 ....+ .06 veoe esve
e85 cee. ses 34 ..., .72 ceee soee
.56 +1.10 + 74 .45 .... .80 eese soes
.60 +1,10 .... 10 ... .82 soes seae
56 .... + 17+ 04+ .10 .84 soes seve
52 ... se.. t L7004+ 20 .86 eees 1.80
eses + .64+ .86+ .20 ... veoee 3432
+ .78 + .90 ..., 81 eeee 2.42
eese *t 480 seee cees 3.54 ...

. cees ¥ T2 L... + 40 ... cene .
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Marion County--Continued.

Water levels in wells 2 and 3, in feet
below measuring point, 1938

Date Marion 2 Marion 3 Date Marion 2 Marion 3
Jan. 4 veeve 52,63 June 28 27.09 50,37
5 24,12 vesne July 6 27,38 49.27
11 covee 52.33 12 28.57 50.39
12 23,89 cosee 19 29.21 50.62
17 23,73 49.83 26 30,05 51.06
25 23,41 51,76 Aug, 2 30,73 £1,05
Feb, 1 25.16 51.55 9 30,70 52.96
7 23,18 50,92 16 31.18 54.21
8 23,05 51,31 23 31,11 54,49
15 vesen 51.63 30 31.46 54,24
16 23,086 Sept. 6 31.73 54,48
24 22,50 50.62 13 32,07 55,67
Mar, 2 22,44 50,91 20 30,99 54.84
8 22.75 50.89 27 30,61 65,37
15 22,65 50.94 oct, 4 30.25 55.59
22 22,86 50.24 11 29.44 55.87
29 22,70 49,20 18 28,13 55,80
Apr., 5 22,54 49,98 25 28,02 65,36
12 22.44 49,89 Nov, 1 28.92 55.10
19 23.35 49,46 8 27.69 55.67
27 23,77 49.41 16 27.72 54.88
May 10 24,60 49.78 25 27 .30 65.21
18 25,84 49,93 30 26,40 55,08
24 24,67 50,81 Dec, 7 26,09 62,50
June 7 25.05 49,82 14 25.85 52.44
14 25,38 49,84 22 25,60 53,43
21 26,39 50.27 28 25,34 53.18

Water levels in wells 6, 7, and 8, in feet
below measuring point, 1934

Date Marion Marion Marion Dete Marion Marion Magion
6
Sept.10 47,086 Ooct. 25 47,49 coeoe veoes
13 47.17 29 veees 51.74 49,78
14 47.18 ceces csees Nov, 1 47,29 veves seews
16 47,26 seses cesos 8 44,10 51.34 49,37
19 47,08 cneos 16 43,80 51.95 49,96
20 47.15 ceree 25 435.39 51.20 49,66
27 47.37 52.26 50,30 30 43,01 51.68 49,72
Oct., 4 47.17 PR Dec. 7 42,52 81,70 49,74
11 47,30 ceves PR 14 42,49 51.68 49.72
18 47.33 seeen 22 42,256 51.99 50.03
21 51.20 49,25 28 42,13 51,55 49,55

Martin County

Martin 1. U. 8. Department of Agriculture, Farm Securlity Administra-
tion, near front door of headquarters building of Farm Security Administre-
tlon, near Burns City, SEXSW: sec, 14, T, 5 N,, R. 4 W. Destroyed after
Mar, 15 measurements. Water levels, in feet below measuring point, 1938:
Feb., 7, 20.1; Feb. 15, 20,1; Mar. 2, 19.7; Mar, 15, 17.7.

Martin 2. U. S. Department of Agriculture, Farm Security Administra-
tion, on north side of road about 0.8 mile east of well 1, near Burms Clty,
SWiSW sec, 13, T, 6 N,, R. 4 W,

Water-level measurements made by personnel of the Farm Security
Administration, U. S, Department of Agriculture, Leonard C. Pickett, pro-
Ject englneer.
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Martin County--Continued.
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Water levels in well 2, in feet below measuring point, 1938
Date Martin | Date Martin | Date Martin | Date Martin
2 2
Feb., 7 5.7 May 3 4.0 July 18 4.3 Oct., 3 6.2
15 3.5 16 4.2 Aug. 2 4,3 17 6.6
Mar, 2 3.6 June 1 3.82 17 5.2 Nov., 1 7.7
15 2.6 15 3.7 Sept. 1 5.9 15 8.0
Apr. 1 3.7 July & 4.3 15 5.9 Dec., 1 8.2
156 3.7
Monroe County
Monroe 1, Morgan-Monroe State Forest, north of Bean Blossom Road

near head of low draw.

Northwesternmost of two dug wells.

Wat

measurements made by Abe Zimmerman, Morgan-Monroe State Forest.

Water levels, in feet below measuring point, 1938

er-leve

Date Monroe Date Monroe Date Monroe Date Monroe
N 1 1 1 1

Feb., 2 0.50 | May 2 0,50 July 2 0.62 Sept.19 1.22

16 .57 9 .80 16 1.04 | Oct. 3 1,31

Mar, 4 .40 186 .50 30 1.30 17 2,00

31 15 | June 2 .16 | Aug. 16 1.25 | Nov, 15 1,50

Apr, 18 .10 15 .56 | Sept. 1 l.62 | Dec. 3 1.40

Montgomery 1.

T, 17 N,, R. 6 W,, Waveland.

Montgomery 2.
Montgomery 3.
Waveland,

Montgomery 4.
Waveland,

Montgomery County

W. H. Moore, at site of burned house, NWjNW} sec. 36,

Vandalia Railroad, in old rallroad stock pen, north
side of rallroad track, Waveland,

Charles Lamson, at residence, about 0.4 mile north of

Mrs, W. L., Glenn, at residence, about 2 miles north of

Water-level measurements made by L. W, Woodrow, Jr., and Gabor Koncz,

dr.,

CCC camp SCS-3, near Waveland.

Water levels in wells 1, 2, 3, and 4, 1in feet
below measuring point, 1938

Well Well Well Well Well Well Well Well
Date 1 2 5 1 Date 1 o 3 4
Jan. 3 9.95 3,03 7.42 9.49 June 29 9.68 3,33 9,10 7.30
22 11,53 3,53 9.46 9,33 Aug. 6 12.24 4,03 10.64 8,95
Feb, 5 9,98 3,12 7.42 9,03 17 12.28 3.70 10,97 9.40
16 10,10 3,31 7.73 9.06 31 11.74 3,90 10.75 9.88
Mar, 2 8,46 2,94 4,18 8,62 Sept.17 42,77 4,12 11.66 10.60
14 7.47 .85 2,02 8,03 30 13.40 4,27 12,33 11.39
Apr. 4 7.42 .48 2.29 1.33 Oct. 17 14.18 4,96 12,90 12.70
16 7.83 2,71 3.39 2,61 Nov., 2 14,56 4,47 13,15 13.30
29 9.956 3.51 6,87 4.12 15 14.61 4,14 12,99 12.67
May 16 11,58 3,74 9.27 5.63 Dec, 1 14,38 3,96 12.74 11.52
28 10,39 1.62 9.46 6,08 15 12,86 3,45 10,70 10,36
June 15 10.51 3,49 8.84 6.24
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Morgan County

Morgan 1. llorgan-llonroe State Forest, south of trail 3 in front of
Shady Rest cabin, SWiSW} sec. 27, T. 11 N., R, 1 E. Water-level measure-
ments made by Abe Zimeman, lorgan-llonroe State Forest.

Water levels, in feet below measuring point, 1938

Date lo{gan Date Morgan | Date Morgan | Date loi'gan
1 1

Feb., 2 4,48 | May 2 4,54 | July 2 4.80 | Sept.l9 6.85

16 4.45 9 4,61 16 4,78 | Oct., 3 6,90

Mar., 4 4.44 16 4,51 30 4.92 17 8.51

31 4,40 | June 2 4.60 | Aug. 16 5.70 | Nov. 15 8.38

Apr. 18 4,42 15 4,72 | Sept. 1 6.80 | Dec. 3 8.00

Noble County

Noble 1. Kendallville Water Department, at Kendallville waterworks.
Water level, in feet below measuring point: Oct, 19, 1938, 14.35.

Noble 2, Lawrence Ott, about 0.8 mile east of route 9 and about 0,2
mile west of route 102; about 300 feet north of county line road, SW—SE¥
sec, 35, T. 33 N., R. 9 E.

Noble 3. Della May Kitt, across road from residence about 1.1 miles
southwest from Merriam.

Water-level measurements in wells 2 and 3 made by personnel of the
Tri-Lakes Fish Hatchery, Columbia City, James Bodley, superintendent.

Water levels in wells 2 and 3, in feet below measuring point, 1938

Date Noble Noble | Date Noble Noble | Date Noble Noble
2 3 2 3 2 3
Jan., 19 24,49 24.85 | June 1 13,30 21,90 | Sept.16 16,60 22,90
31 24,49 24.85 15 14.70 22,00 | Oct. 2 20.12 25.06
Feb, 16 24,90 24,34 | July 1 15,40 21.85 15 21,00 23,32
28 24,45 24.55 15 19,90 15,95 | Nov. 1 21,70 23,50
Mar. 16 22.45 25.10 | Aug, 2 19,80 11,40 | Dec. 1 23.60 23.60
Apr. 1 16,45 22,85 16 20,156 17.30 15 24,02 24,01
May 4 16.97 17.98 31 18,00 22,40 31 21,00 24.10
Pike County

Pike 1. A, J., Heurling, in front of residence at Lafayette and Main
Streetsé Winslow., Water level in feet below measuring point: Oct. 26,
1938, 10.36.

Porter County

Porter 1. Valperalso Water Department, test hole at well 1 pump house
at Flint Lake, about 3 miles north of Valparaiao along route 49, Water-
levzl measurements made by J. F. Bradley, englneer, Valperalso Water Depart-
ment,

Porter 2, Indiana Dunes State Park, at Waverly Beach.

Porter 3. Indiana Dunes State Park, near grocery store on picnic
ground.,

Porter 4. Farmers State Bank. In southern part of Velparalso near
city limits, near interseotion of old road and creek.

Porter 5. A. A. Hanrahan, at residence north of Valperaiso, NWiNW}
sec, 36, T, 36 N., R, 6 W,
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Porter County--Continued.

Water-level measurements in wells 2 and 3 made by Ben Wiseman,
Indiana Dunes State Park. Water-level measurements in wells 4 and §
made by Guy Tindle, CCC camp D-4, Valparaiso, J. R, Fabing, engineer.

Water levels in well 1, in feet below measuring point, 1938

Date Porter | Date Porter | Date Porter | Date Porter
1 1 1 1

Feb., 1 52,53 May 1 52,97 Aug. 1 52,34 Oct, 15 51,97
15 52.96 16 82.73 15 52,15 Nov, 1 52,05

Mar, 1 53.05 June 1 52,65 Sept. 2 52,20 16 52,08
16 53.19 15 62,56 16 52.18 Dec. 2 52,35

Apr. 1 52.74 July 1 52,58 Oct., 2 52,02 16 52,06
15 62,83 15 52.40

Water levels in wells 2 and 3, in feet below measuring point, 1937-38

Date Porter 2 Porter 3 | Date Porter 2 Porter 3
Oct., 1, 1937 14.7 17.1 June 1, 1938 14.6 16.1
Nov. 2 14.6 17.2 July 1 14,0 15,7
Dec. 2 14.6 17.3 Aug., 6 14.3 16.0
Jan. 1, 1938 14.8 17.6 Sept. 1 13,7 16,7
Peb., 1 15.0 18.0 Oct, 1 13.4 7.1
Mar, 1 15.3 17.0 18 13.17 vsee
Apr. 1 15.0 16.1 Nov, 1 13.3 17.5
May 1 14.6 16.3 Dec. 30 14.2 18.4

Water levels in wells 4 and 5, in feet below measuring point, 1937-38

Date Porter 4 Porter 5| Date Porter 4 Porter 5
Oct. 30, 1937 3.44 44.0 June 16, 1938 3.05 43,4
Nov. 13 3.45 43.9 July 1 2,91 43,36
27 3.40 44,1 15 3.63 43.55
Dec, 11 5.50 44,3 Aug. 1 3.28 43,50
Jan. 5, 1938 3.50 44,0 15 3,58 43,40
1 3.60 44,2 Sept. 1 3.77 43,50
29 3,40 44,2 15 2,92 43.35
Feb, 14 3.17 44,3 Oct, 1 3.46 43,60
28 3.23 44,1 15 5.30 43,65
Mar., 15 3.21 44,0 Nov. 1 4.48 43,30
Apr., 1 2,97 42,3 15 4,39 43,37
15 3.05 43,7 Dec. 1 3.90 43,40
30 3.32 43.7 15 3.97 43.43
June 1 35.01 43.4

Pulaski County

Pulaskl 1, Jasper-Pulaski State Game Preserve, in bhasement of
custodian's house.

Pulaski 2. Jasper-Pulaski State Game Preserve, in southeast corner
of laying pen D-1., Destroyed after Feb. 28 measurement., Water levels,
in feet below measuring point, 1938: Jan. 14, 5.62; Feb, 2, 4.73;

Feb. 14, 4.22; Feb. 28, 3.00.

Pulaski 3, Jasper-Pulaskl State Game Preserve, near north boundary
line of preserve, SWiNE} sec, 6,

Pulaski 4., Charles Alberding farm, about 50 feet south of road and
Starke County line.

Pulaski 5. Jemes Wiley, SWiSW: sec., 31, T. 29 N., R. 4 W, Plugged
after July 1 measurement.
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Pulaski County--Continued,

Water-level measurements in wells 1, 2, 3, and 4 were made by

C. E. Paul, engineer, CCC camp S-56, Jasper-Pulaski State Game Preserve.
Water-level measurements in well 5 made by persomnel of CCC camp D-1,
Monon, Don Heaton, superintendent.

Water levels in welle 1, 3, and 4, in feet
below measuring point » 1948

Date Pulaski Pulaski Pulaskl Date Pulaski Pulaskl Pulaski
1 3 4 1 3 4
Jan, 14 5.37 8.55 6,30 Aug. 16 4.86 8,50 6,19
Feb, 2 4,63 7.30 5.15 31 4,96 9.06 6.42
14 4,93 5,60 Sept.16 4,71 8,60 6,03
28 4.28 8,20 5.40 30 4,36 8.87 5.80
May 2 5,15 7.90 4.90 Oct, 16 4,46 8,66 6.05
16 5,31 8.30 5,30 31 4,46 8.90 6,28
30 5.09 8.10 4,90 Nov. 15 4,46 8,64 6,06
June 16 4,39 8.00 4.40 30 4,36 8,41 5.88
July 1 4,08 7.90 4.80 Dec, 14 3.86 8.64 5.67
16 4.86 8.30 6.06 31 4,56 8.90 6,38

Water levels in well

5, In feet below measuring point, 1937-38

Date Pulaskil 5| Date Pulaski 5 |Date Pulaski 5
Dec. 31, 1937 5,90 Mar. 4, 1938 4,16 May 7, 1938 5.92
Jan., 7, 1958 5,94 12 4,23 13 6,10
14 6.16 19 35,83 20 5,24
21 6,18 25 3.89 28 4.59
29 5.56 Apr. 1 3.97 June 3 5.10
Feb., 5 5,75 9 3.36 14 5.85
12 4,13 16 3.63 17 6.05
18 3.64 23 5.16 24 6.27
26 3.87 30 5,56 July 1 4,07

3t, Joseph 1.
plant, Mishawaka,

St. Joseph County

Mishawaka Water and Light Department, at pumping
Water-level measurements made by personnel of Misha-

weke Water and Light Department, A. R. Klein, superintendent.

St. Joseph 2.

St, Joseph 3,
South Bend, SW;SEL

sec, 33, T, 36 N.,

No measurements made in 1938,

R. 3 E.

Measuring point, top of wooden floor over well.
ments made by Willard E. McCalment, CCC camp D-3, South Bend, Elmer G.

Fuller, superintendent.

Water-l

John Hensler farm, on Quinn road 13 miles south of
Dug well, depth 13 feet.

evel measure-

Water levels in well 1, in feet below measuring point, 1937-38

Date St. Jgseph Date St. J’gseph Date St. Jgseph
Nov., 16, 1937 9,59 Apr. 1, 1938 8,57 Sept. 1, 1938 10,33
Dec., 1 10,50 15 8,15 16 10,75
15 10,75 May 2 9.17 Oct., 1 10.33
Jan, 1, 1938 9.25 16 8,75 16 10.50
17 9.42 June 2 7.84 Nov, 1 10.46
Feb., 1 9,68 July 1 9.12 15 11.58
14 8,79 16 8,34 Dec. 1 10.14
Mar., 1 8.92 Aug, 1 9.71 17 11.25
16 8,81 16 10,58
Water levels in well 3, in feet below measuring point, 1938
Date St. Joseph 3 | Date St, Joseph 3 | Date St. Joseph 3
Oct, 29 6.78 Nov. 14 7.78 Dec. 4 7.02
Nov, 12 7.73 26 7.86 1 7.77
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Spencer County

Spencer 1. Neancy Henks Lincoln Memorlial Park, about 300 yards
northwest of ranger's cabin and north of Buckhorn Lake.

Spencer 2. Nancy Hanks Lincoln Memorial Park, just southwest of
well 1.

Spencer 3., Nancy Hanks Lincoln Memorial Park, about 250 yards
southeast of ranger's cabin.

Water-level measurements made by Walter R. Ritchie, custodlan,
Nancy Hanks Lincoln Memorial Park,

Water levels in wells 1, 2, and 3, in
feet below measuring poin(:, 1937-38

Date Spencer Spencer Spencer| Date Spencer Spencer Spencer
3 1 3
Oct. 1, 1937 3.8 4.1 3.7 |Jen. 1, 1938 1.9 1,7 1.9
15 3.7 3,9 3.5 15 1.4 1.3 1.5
Nov, 1 3,2 3.4 3,1 |Feb, 1 1.3 1.1 1.3
16 2.9 2.8 2.7 |Nov, 1 3.3 3.7 3.1
Dec, 1 2.4 2.3 2.3 16 2.9 3.2 2.6
16 2.0 2.1 2,1 |[Dec. 4 2.2 2.7 2.1

Starke County

Starke 1. Joe Tomassl, Bass Lake State Fish Hatchery, about 200 fest
north of custodian's house,

Starke 2, S. A. Cralgmile, Bass Lake State Fish Hatchery, at mint
st111l about 3 mile northeast of owner's residence, at junction of State
Roads 10 and 298. Six-inch well.

Starke 3. S, A, Cralgmile, Bass Lake State Fish Hatchery, about 1
foot from well 2, Two-inch well.

Water-level measurements made by John M. Metz, Bass Lake State Fish
Hatchery, P. J, Lavery, superintendent.

Water levels 1n wells 1, 2, and 3, in
feet below measuring point, 1938

Date Starke  Starke Starke Date Starke Starke  Starke
1 2 3 1 2 3
Jan, 4 13.57 3,76 5,51 July 20 13.09 4,03 5,99
16 13,556 3.74 5,50 Aug, 2 12.58 3.56 5,63
31 13.54 3,71 5.47 17 12,60 3.61 5.67
Feb, 15 13,19 3.15 4,92 Sept. 1 13.44 4,54 6,36
Mar., 1 12.84 2,99 4.76 15 13.40 4,47 6,28
20 12.81 2,96 4.70 Oct., 1 13,37 4,41 6,33
Apr. 1 12.49 3,01 4,78 15 13,43 4,43 6.44
May 1 12.77 3,56 5.39 Nov., 4 13.58 4,24 6,02
15 12.66 3,70 5.48 Dec. 5 13.46 3.56 5.28
June & 12.70 3,69 5.44 16 13.48 3.83 5.61
July 3 12.58 3,61 5.36

Steuben County

Steuben 1. Pokagon State Park, near custodian's house on south
side of area formerly used for buffalo pen. Water levels, in feet below
measuring point, 1938: Oct. 19, 3.88; Nov. 14, 4.19,

Steuben 2. Pokagon State Park, on north side of area formerly
used for buffalo pen., Water levels, In feet below measuring point,
1958; Oct. 19, 7,003 Nov. 14, 7.30,

Water-level measurements made by Earl E. Phillips, project superin-
tendent, CCC camp 8P-7, Pokagon 3tate Park.
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Tippecanoe County

Tippecanoe 1., Tippecanoe Township School, in basement of school
house at Battleground.

Tippecanoe 2, Ben Connelly, NE1SE}SW sec., 18, T, 24 N,, R, 4 W,,
at residence,

Tippecenoe 3. Lafayette Loan and Trust Co., NWiNW} sec. 17, T. 24
N., R, 4 W,, at residence of Hershell Byera,

Water-level measurements made by J., W. Slater and I, E., Hayden,
CCC camp SCS-2, Lafayette, J. W. Slater, superintendent.

Water levels in wells 1, 2, and 3, in
feet below measuring point, 1938

Tippe- Tippe- Tippe- Tippe- Tippe- Tippe-

Date canoce 1 cance 2 canoe 3 | Dabe canbe 1 ocange 2 canoce 3
Jan. 15 33.8 26.08 7.16 July 1 ..... 23,56 3.56
31  33.9 26.16 5.66 Aug. 1 32.77  25.52 7,56

Feb. 15 33.72  23.46 2.36 13 33.04  26.07 8,26
28 33.72  20.61 2.01 30 33.19  26.43 8.86

Mar. 15 33.256  21.64 1.26 Sept.16 33.40  27.67 9.46
30 32,9 20,58 1.56 Oct. 1 33.50 26,89 9.88

Apr. 18 ..... 21.21 ‘15 33,7 27.06  10.26
30 32.15  25.6 6.36 Nov. 1 33.88  27.26  10.56

May 14 33.65  24.41 6.71 12 33.94 27.45  10.67
June 2 23.2 6.15 Dec. 1 33.86  27.67  10.91
15  ..... 24,26 7.04 15 34.25 27,58  10.43

Wabash County

Wabash 1. Salamonie River State Forest, at Shipley house, CCC camp
S-94, near lagro. Water-level measurements made by H. A, Stahl, CCC
camp S-94, W. E, Hanson, superintendent. Water levels, in feet below
measuring point, 1938: Oct. 20, 28.40; Dec. 20, 33.05; Dec., 30, 33.20,

Warrick County
Warrick 1. Sunlight Stripper Co., east side of railroad track about
0.7 mile from Boonville along Folsamviile road and about 0.1 mile east of
road, north of Scalea State Park. Water level, in feet below measuring
point: Oct. 26, 1938, 21.87,
White County
White 1, No measurements made in 1938,
White 2. No measurements made in 1938,

Whitley County

Whitley 1. Columbia Clty Water Department, at Columbla City water-
workas, Water-level measurements made by T. K., Biggs, Columbla City Water
Department. Water levela, in feet below measuring point, 1938: Feb. 3,
8,67; Oct. 30, 6.67,
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TARKIO CREEK AREA OF SOIL CONSERVATION SERVICE
By V. C. Fishel, G, N, Mesnler, and W, T. Wilson

The observation-well progrem in the Tarkio Creek areal was contlnued
in 1938 by the Federal Geological Survey in cooperation with the Soll Con-
servation Service through W. J. B. Boatman, project menager. At the be-
ginning of the year, 73 wells were being measured, of which 7 wells (60,
63-68) were dropped in March., Seven wells (43a, 44a, 83-87) were added in
September. Well 24 was dry throughout 1938. Measurements for the wells
added in September are not included in this report as the elevations of
the measuring points have not yet been determined, A water-stage recorder
was operated continuously on well 1, end another recorder was operated on
other wells for short periods. The measurements were made by W, M, Mulnix
of the Geological Survey.

Water level measur-ments of 12 wells (1, 2, 5-7, 10-12, end 14-17)
were used In computing average water levels in 1938, These form a con-
tinuatlon of the averages given in Water-Supply Paper 840. On January 1,
1938, the average stage of water levels was lower than at any other time
since October 1934, This stage was 1.66 feet lower than that of January 1,
T737; 2,37 feet lower than that of January 1, 1936; and 1.07 feet lower
Shan that of Jamuary 1, 1935, Water levels declined an average of 0.67
foot from January 1 to March 15, 1938, when they reached the lowest average
stage of the perlod of observation, which extends back to May 1934, Water
levels averaged 0.56 foot lower then those of the previous low stage,
which occurred in October 1934,

Water levels began to rise in the latter part of March, and by the
middle of July they had risen an average of 1,68 feet, This rise was
followed by a decline of 0,25 foot by August 2 and by anotﬁer rise of 0,73
foot by September 20, Water levels then began a steady decline that was
st1ll In progress at the end of the year. The levels averaged 0,44 foot
higher at the end of the year then at the beginning,

1/ See Water-Supply Papers 777, 817, and 840 for records of ground-
water levels, 1934-37.
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Water levels In wells in the Tarklo Creek area in

Iowa and Migsourl, in feet above the arbltrary datum, 1938

Date 1 2 5 14 15 16 17
Jan. 3 9.93 10.59 6.70 8.21 9.12 7.85 8.21
10 9.53 10.49 6,24 7.95 9.14 7.33 8.22
17 9.34 10.48 6,07 8,04 9.09 6,99 8.18
24 9.29 10.58 6.03 8,00 2.07 6.89 8,03
31 9.25 10,55 6.05 7.90 8.98 6,67 8,09
Feb, 7 9,21 10.49 5.99 7.81 8.97 6,41 7.82
14 9.39 10,59 5.95 7.75 8.92 5.66 7.99
21 9.28 10.57 5,91 7.68 8,91 5.61 8.04
28 9.22 10.60 5.86 7.60 8.88 5.03 8.18
Mar. 7 9.14 10,61 5.79 7.56 8.85 5.19 8.04
15 9.07 10.68 5.73 7.52 8.86 5.17 8.06
21 9.00 10,62 5,76 7.44 8.83 6.38 7.83
28 9,01 10.54 5.76 7.36 8.82 6.29 7.80
Apr. 4 8.96 10.52 8.77 6.08 7.89
11 9.36 10,74 5.75 7.46 9.09 6.25 7.82
18 9.40 10,93 6.02 8.10 9.16 6.27 7.86
25 9.07 10.94 6.04 8.51 9.00 6,38 8.01
May 2 8.99 10,91 5.97 8,33 8.98 6.20 8.02
9 9.36 11.07 7.51 9.24 9.54 7.25 8.12
16 9.51 11.19 7.18 10.04 9.49 7.39 8,29
23 9.44 11.356 7.76 10.02 9.52 7.43 8.38
31 9.30 11.356 7.36 9.84 9.53 6.96 8.27
June 6 9.38 11.36 7.52 9.66 9.89 8.58 8.51
13 9.64 11,44 8.15 9,49 10,21 8.67 8,60
20 9.81 11.54 7.66 9.24 10.24 8.39 8.72
27 10.00 11.45 7.39 9,01 10.04 9.82 8.70
July 5-6 10.18 11.33 7.28 8,74 10.00 9,63 8,60
11-12 10,29 11.42 7.37 8.94 10,05 9.62 8.45
17-19 10.38 11.19 7.12 8.33 9.98 .41 8,33
25 10,36 11.06 6.89 8.16 9.89 9.19 8.26
Aug, 1 10.35 10.94 6,72 7.96 9.73 8,96 8.15
8-9 10,50 10.93 6,51 7.80 9.61 9.22 8.22
15 10.83 10.99 ceen 9.36 2.26 8.28
22 10.60 11.10 6,87 7.89 10,18 9.31 8.34
29 10.62 11.18 6.59 8,00 10.20 9.35 8,37
Sept. 5 10,64 11.21 6.48 7.94 10.27 9,34 8.32
12 10,78 11.45 coes cesee 8.38
19 10.62 11,43 8.34 8.76 9.94 9.40 8.52
26 10.36 11.33 7.76 8.87 9.82 9.36 8.52
Oct. 3~5 10,19 11.17 7.48 8.96 9,76 9.27 8,47
10 10.05 11.03 7.34 8.93 9.53 9.20 8.40
17 9.94 10,99 7.16 8.84 9,38 9.14 8.36
26 9,68 10,85 7.00 8.67 9.60 8.66 8.20
31 9.63 10.84 6,95 8.54 9,57 8,59 8,14
Nov. 7-8 9.82 11.21 7.17 8.96 9.83 8,92 8,21
17 9.61 11.12 6.84 8,680 9.86 8.74 8.46
21 9.48 10,99 6.75 8.56 9.81 8,73 8.38
28 9.33 10.76 6.70 8.45 9.76 8.73 8.33
Dec. 6 9.25 10,73 6.63 8.39 9.72 8,67 8,34
12 9.17 10.72 6.52 8.16 9.66 8.58 B.22
19 9.06 10.63 6.44 8.12 9.67 8.51 8,13
27 8,98 10,58 8,37 7.95 9.56 8.47 8.07
Date 6 7 10 11 12 13 Average
Jan, 4 9.46 8.95 10.57 8,39 8.99 10.323 8,91
11 9.39 8.88 10.54 8.32 8,91 9.65 8.75
18 9.36 8.88 10,51 8,31 8.82 10,19 8.67
25 9.28 8.83 10.24 8,27 8.56 10.40 8.59
Feb, 1 9.23 8.79 10.13 8.19 B8.43 10,12 8.52
8 9.18 8.76 10,05 8.12 8.30 10.08 8,43
15 9.16 8,74 10.01 8,07 8.22 9.99 8.3%7
23 9.11 8.72 10.36 7.99 8,18 2.99 8.36
Mar, 1 9.07 8,87 10.33 8.17 7.89 9.95 8.29
8 9.10 8,68 10.27 7.94 7.78 0.89 8.25
15-17 9,09 8,65 10.24 7.93 7.64 9.80 8.22
22 8.96 8,64 10.23 7.96 7.57 9.75 8.27
29 8.98 8,62 10,20 7.99 7.48 g.78 8.24
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Water levels In wells in the Tarkio Creek area in

a7

Iowa and Missouri, in feet above the arbitrary datum, 1938--Continued

Date 6 7 10 11 12 13  Average
Apr. 5 8.91 8.61 10,06 8.02 7.31 9.67 e
12 8.92 8.62 10,01 8,32 7.24 9.72 8.30
19 8.92 8.75 9.98 8.73 7.29 9.80 8.45
- 26 8.88 8.70 9,99 9.00 7.28 9.72 8.48
May 3 8.86 8.65 0.94 9.08 7.31 9.66 8.44
1 9.03 9.28 9.91 9.53 7.41 9.85 8.94
18 9.09 9.57 9.91 9.78 7.66 10.09 9.01
24 9.38 9.68 10,05 9.89 7.92 9.87 9.23
June 1 9.42 9,60 10.05 11.56 8,43 10,55 9,31
7 9.40 -9.58 10,04 10.16 7.67 11.30 9.31
14 9.36 10.04 10.06 10.30 9.45 11,78 9.62
21 g.28 10.26 10,05 10,03 10.27 12.26 9.62
28 9.20 10.17 10,04 9.93 11.23 12.71 9.75
July 6 9.12 10.05 10.03 9.81 12.33 13.27 9.76
12 9.07 10.26 10.07 9.92 13.36 13.38 9.90
18 9.01 9.80 10,02 9.59 14.46 13,56 9.80
26 8.96 9.64 9.90 .77 14.05 13,53 9.68
Aug, 2 8.94 9.7 10,00 9.47 14.83 13,65 9.65
9 8.89 9.65 9.9¢ 9.60 15.18 13.53 9.67
23 8.97 9,76 9,95 9.98 15,66 12.70 9.88
30 8,97 10,34 9.99 10.56 15.89 13,17 10,02
Sept 12 9.27 11.27 9.98 10.28 15,97 13.15 10,08
9.35 ceens ceran vevee ceeee ceees cenne
20 9.39 11,36 10,18 10,79 15,80 12.86 10,38
27 9.47 11.20 10.23 10,73 15,64 13,08 10.28
Oct, 4 9.46 10.97 10,25 10,67 15.45 12.60 10.17
11 9,41 10,77 10.22 10.60 15.36 12,53 10,07
18 9.30 10.64 10,21 10,51 14,96 12,38 9.95
26 9.19 10,57 10,30 10.41 14,64 12.29 9.81
31 9.11 10.57 10.25 10.34 14,42 12.23 9.75
Nov. 8-9 9.24 10,72 10,29 10.61 14,22 12.19 9.94
15 9.29 10.62 10,33 10,47 14,04 12,14 9.85
22 9.26 10,65 10.26 10,51 13.80 12.07 9.76
29 9.21 10,63 10.27 10.51 13,61 12,08 9.69
Dec, 6=7 9.18 10,52 10.26 10,50 13,49 12,10 9.49
13 9.17 10.46 10.25 10.43 13.41 12,07 9.56
20 9.10 10.24 10.25 10,41 12,78 11.95 9.45
28 9,04 10,11 10.24 10,39 12,47 creos 9.35
Date 20 21 22 23 25 26 27 28
Jan, 3 8.50 8,19 g.06 8.98 20.44 15,77 28.51 45.51
10 8.56 8.13 9.02 8,98 29,37 15.68 28,47 {a)
17 8.31 8,03 8.95 9.10 29.29 15.65 28.48 (a)
24 8.25 7.90 8.93 8.89 29,23 15.46 28.62 (a)
31 8.16 7.98 8,96 8.96 29.21 15.44 28,69 (a)
Feb, 7 8,04 7.70 8.84 8,77 20.01 15.18 28,32 (a)
14 7.96 7.62 8,80 8.73 28,94 15,06 28,28 (a)
21 7.88 7.67 8.73 8,75 28,87 14.96 28,26 (a)
28 7.97 7.75 8.76 8.69 28.96 14.84 28.22 (a)
Mar., 7 7.79  7.41 8.74 8.66 28,79 14,72 28,34 (a)
15 7.96  7.32 8,70 8.63 28,83 14.63 28.23 (a)
21 7.68 7.06 8.86 8.61 28,76 14.52 28,15 (a)
28 7.61L 7.22 8,73 8,57 28.69 14.48 28,06 ga)
Apr., 4 7.58  7.19 8,74 8.54 28,62 (a) 28,04 a)
11 8.48 7.3¢ 10.60 8,88 28,91 (a) 28,11 (a)
18 8,568 7.27 11,11 8.96 29.48 (a) 28,12 (a)
25 8,38 7.21 10,81 8,61 29.49 (a) 28.13 (a)
May 2 8.17 (a) 10.41  (a) 29,36 (a) 28,11 (a)
9 9,26 7.59 11.47 9,23 29,91 sa) 28,29 (a)
16 9.2 7.59 11.35 9,15 30,23 a) 28,10 (a)
23 9.54 7.80 11.47 9.18 30.48 14,63 28,53 (a)
31 9.78 8,02 11,13 9.06 30.51 14,56 28,64 (a)
June 6 9.67 8,13 11.02 8.66 30.62 14.63 28,60 (ag
13 9.91 8,22 11.19 8.83 30,82 14.81 28,79 (a
20 9.69 8.46 11,03 8.52 31.23 15.18 29,10 (a)
27 9.37 8.47 10.62 8,33 31,21 15.37 29.08 (a)

a Well dry.
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Date 20 21 22 23 25 26 27 28
July & 9.10 8.56 10,71 8.%9 31,14 15.30 29,03 (a)
11 9,10 8,70 10.94 8.256 31,21 15.53 20.25 {a)
w 9.14 8.84 10,97 8.24 31,02 15,51 290,15 (a)
25 8.86 8,87 10,70 8,04 30,26 15.47 29.08 (a)
Aug., 1 8.66 8.87 10.46 7.98 30.60 15.40 28,99 (a)
8 8.77 8.99 11.41 8.43 30.67 15.59 29.04 (a)
15 8,90 9,17 11,42 7.98 30.62 15.43 28,95 (a)
22 8.84 9,21 11.12 8,65 30.63 15.20 28.83 (a)
20 8.67 9.24 11.04 8,48 30,64 15,12 28.86 (a)
Sept. 5 8,61 ©.17 10.54 8.01 30.64 15.05 28,82 (a)
12 9.26 9,31 11.34 8.92 30,81 15.18 28.90 (a)
19 8.62 9.25 10.75 8.16 30.82 15.09 28.95 48,75
26 8.40 9.22 10.32 7.96 30.80 15.03 28,92 48,58
Oct., 3 8.26 9.06 9.96 7,71 30,37 14.94 28,88 48,50
10 8,04 8.95 .68 7.83 30.09 14.80 28.756 48,51
17 7.90 8.93 9.48 7.66 29.93 14,66 28.64 44,54
26 7.74 8,66 9.30 7.88 20.74 14,63 28,62 46,65
31 7.67 8.61 9.28 7.87 29,60 14.63 28,60 46.62
Nov. 7 8.85 8.78 11.06 8.65 30,62 14,77 28,73 47.29
hig 8.28 8,67 10.356 8,55 30,37 (a) 28,61  46.93
21 8,11 8,456 10,13 8,42 30,16 (a) 28,53 46,79
28 7.79 8,29 9.64 8.41 29.86 (a) 28,53 46,78
Dec. 6 7.85 8.14 9.51 8.37 29.65 (a) 28,32  46.76
12 7.84 7.91 9.38 8.36 20,26 (a) 28.14 46,72
19 7.67 7.7 9.23 8,23 28,97 (a) 28,08 46,65
27 7.58  7.72 9,18 8,32 28.89 (a) 28,03 46,61
Date 29 30 31 32 33 34 35 36 3