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GEOLOGY AND GROUND-WATER RESOURCES OF GALVESTON COUNTY, TEXAS

By
Ben M. Petitt, Jr., Hydraulic Engineer
and

Allen G. Winslow, Geologist
United States Geological Survey

September 1955

ABSTRACT

Galveston County, on the upper Texas Guif Coast, is underiain by alternating beds of sand and clay.
These strata crop out in belts roughiy paralleling the coastline and dip gently southeastward at an
angle greater than the siope of the fand. thereby providing conditions favorable for artesian water.
The formations that yieid potable water to wells are the Lissie formation, the “Alta Loma" sand and
other sands of the Beaumont clay. and beach and dune sands of Recent age. Most of the potable water
is obtained on the mainiand of Gaiveston County. The water from wells on Galveston Isiand generalily

is highiy mineraiized.

Prior to 1948 the water for ali public supplies and nearly all industria! supplies in the county
was derived from wetis. The largest quantities of ground water used in the county are now pumped in
the areas around Afta Loma and Texas City. The average daily pumpage in these areas increased from
about 6 miltion galions in 1938 to 17.8 million gallons in 1940 and reached a peak of about 34 mil-
lion in 1945. From 1945 untii 1948 the rate of pumpage was nearly constant. Surface water was
diverted from the Brazos River to supply some of the industries in the Texas City area in 1948 and,
as a result, the use of ground water was reduced by about 30 percent. Since 1948 the average daily
pumpage in these areas has fiuctuated between 22 and 24 miiiion galions. It is estimated that. in
1951. the total average daiiy withdrawa! of ground water in Galveston County was approximately 28

mitlion gallions.

Water levels in wells deciined as the pumpage increased. however, since 1948, the water lievels in
many wells in the county have risen as a result of the decrease in pumpage, and others have tended to

become stabiiized.

Subsidence of the land surface has occurred in a large part of the county, particulariy in the Texas

City area, and is probably the resuit of withdrawal of ground water.

Sait-water encroachment has been a probiem to water users in the county for many years. Sait water
was present in the fower part of the “Alta Loma’ sand in the Alta Loma and Texas City areas and through-
out that sand on Galveston Isiand when the first supplies were developed. Encroachment either from beiow
or from down-dip has occurred with the lowering of the artesian pressure in the Alta Loma and Texas City

areas.



Resuits of pumping tests indicate that the average coefficient of transmissibility of the “Afta Loma"
sand is 102.000 in the Aita Loma area and 153,000 in the Texas City area. The coefficients of trans-

missibitity of the sands in the upper part of the Beaumont clay in the Texas City area average 27.300.

Surface water from the Brazos River has been used for the irrigation of rice since 1942. In 1948
surface water was made available to the industries in Texas City and is being utiiized increasingly in-
stead of ground water. The water from the Brazos River is variable in quality, but probabty it can be

utiiized on a somewhat targer scale than at present.

Much additionai ground water is availabte from both the "Alta Loma"’ sand and the upper part of the
Beaumont clay. especiaily in the northern and western parts of the county. However, if large develop-
ments are planned, the proposed areas of deveiopment shouid be explored by test driiling. The problems
of weli spacing and pumping rates shoutd be thoroughiy studied, in order to permit planning the develop-
ment so as to combat salt-water encroachment. Current observations should be continued, with special

emphasis on the progress of salt-water encroachment.

-



INTRODUCTION

PURPOSE AND SCOPE OF INVESTIGATION

The need for basic data in the study of hydrologic problems in Galveston County has been
apparent for a long time. Increased development of the ground-water resources in the middle
1930’ s brought about an increasing c¢-cline in the artesian pressures in the aquifers, and the
accompanying increase in salinity of the waters in some parts of the county became a matter of
great concern to water users. Therefore, the United States Geological Survey, as a supplement
to the ground-water investigations in cooperation with the Texas State Board of Water Engineers,
started an intensive ground-water study in cooperation with the city of Galveston in 1938. The
objective was to obtain information on the basis of which an intelligent program of ground-water
development could be evolved. Much of this work was discontinued during World War II because of
the pressure of defense investigations, although periodic water-level measurements were made and
water samples were collected during and after the war years. In 1950 the cooperative program of

invéstigation was renewed.

The investigation included study of the following: (1) The areal extent and thickness of the
water-bearing beds and the depths at which they occur; (2) the hydrologic properties of the aqui-
fers; (3) the average daily withdrawals of ground water for municipal and industrial purposes in
the count&; (4) the relation between the rate of ground-water withdrawal and the rate of decline
of artesian pressure; (5) the chemical character of the water and data on the encroachment of
salt water; (6) the availability and chemical character of surface water and the extent of its

use; and (7) the subsidence of the land surface.

The report contains records of 474 wells and 1,017 chemical analyses of water from 314 wells.

A part of these records were published in 1941 (Barnes).

LOCATION AND AREAL EXTENT

Galveston County is on the upper or northeastern part of the Gulf Coast of Texas, about 25
miles south of Houston (fig. 1). It is bounded on the north by Harris and Chambers Counties, on
the east and south by the Gulf of Mexico, and on the west by Brazoria County. The county has an
area of approximately 710 square miles, about 430 of which is land area, the remainder being

occupied by Galveston Bay, East Bay, and West Bay.
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FIGURE 1.- Map of Texas showing location of Galveston County.

-ECONOMIC DEVELOPMENT

Galveston County was one of the first areas to be settled on the Texas Gulf Coast. It was
organized in 1839 and, according to the Texas Almanac, had a population of 4,529 in 1850.
According to the United States Bureau of the Census, the population in 1950 was 113,066, Although
most of the population is urban, in 1950 there was a rural population of 13,044. Galveston, the
county seat, had a population of 65,898 in 1950. Other cities and towns, with their 1950 popula-
tion, include: Texas City, 16,577; Lamarque, 7,358; Dickinson, 2,640; League City, 1,346; and
Hitchcock, 1, 100.

Galveston, the oldest port in Texas, was first used as a stronghold by the pirate Jean Lafitte
in the early part of the 19th century. Later it was used as a port of entry. During those times
the depth of water at the outer bar entrance was about 9 feet, making it necessary to use vessels
of light draft for loading and unloading ships outside the harbor. After the War Between the
States, the channel was deepened to provide for deep-draft vessels. Galveston has since become

one of the leading ports in the Nation, handling a total of 6,953,452 tons in 1950. The chief



exports are cotton, sulfur, grain and grain products, and sugar. Other than shipping, the prin-
cipal industries of the city include shipyards, grain elevators, machine shops, cotton compresses,
a brewery, a pipe mill, commercial fisheries, a tea-processing plant, and a nail and wire plant.

A large tourist trade is attracted annually by the fine beaches and other seashore facilities.

Texas City is the industrial center of Galveston County. Many oil refineries and chemical
plants as well as a tin smelter are in the area. Texas City is an even larger port than Galves-
ton and in 1950 handled 10,928,000 tons consisting primarily of petroleum, petroleum products,

and chemicals. Much of the traffic of the port consists of coastwise barge shipping.

Galveston County is one of the large oil-producing counties of the prolific Texas Gulf
Coastal region, and much drilling activity is still in progress. 0il production during 1950
was 8,416,585 barrels, and many millions of cubic feet of natural gas was produced. Farming,
livestock raising, and dairying are practiced throughout the county. The principal crops are
rice, hay, figs, and vegetables. The amount of ground water used for irrigation of these crops

is not significant

PREVIOUS INVESTIGATIONS

A large amount of investigative work has been done on the occurrence of ground water in
Galveston County. The first results of this work were published in a report by Singley (1893,
p. 85-114) in which he described ground-water conditions in the county, with particular refer-
ence to the municipal wells on CGalveston Island. Taylor (1907, p. 27-30) described briefly the
artesian wells of Galveston County, including the new municipal wells which had been drilled in
1893 and 1894 for the city of Galveston at Alta Loma on the mainland. A later and more complete
report by Deussen (1914, p. 154-176) describes the geology of the area and contains records of

wells throughout the county with information on yields and artesian pressures and the chemical

character of the water.

An investigation of the ground-water resources of Calveston County by the United States
Geological Survey in cooperation with the Texas Board of Water.Engineers has been in progress
intermittently since 1931. A preliminary study of ground-water conditions under the program
was made in 1931-32 by Penn Livingston and S. F. Turner. The results are discussed briefly in
a mimeographed report by the Texas Board of Water Ingineers (1932). From 1932 to 1938, periodic
measurements of water levels in observation wells in the county were made and the results were
published in a report by the Texas Board of Water Engineers (1939). An intensive investigation
of the ground-water resources of the county was made during the period from the spring of 1939

until the summer of 1942 by B. A. Barnes. During the investigation, the records of water wells



in the county were brought up to date and ground-watér conditions were studied in the Alta Loma,
Texas City, and Galveston areas. The well records were published by the Texas Board of Water
Engineers in 1941 (Barnes, 194la). Reports prepared by Barnes, relating to test drilling in the
Alta Loma area and adjacent territory, were released in manuscript form by the Texas Board of
Water Engineers in April 1941 (Barnes, 1941b). and July 1943 (Barnes, 1943). 1In 1943 a report
on the occurrence of ground water in the Texas City area also was published by the Texas Board
of Water Engineers (Rose, 1943). Records of water-level measurements in observation wells in
Calveston County have been published for the period 1935-52 in U. S. Geological Survey Water-
Supply Papers 777, 817, 840, 845. 886, 909, 939, 947, 989, 1019, 1026, 1074, 1099, 1129, 1159,
1168, 1194, and 1224.
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CLIMATE

The climate in Galveston County is humid and mild. According to the records of the United
States Weather Bureau, the average annual precipitation af Galveston over a period of 80 years
(1871-1951) was 45.79 inches. The annual precipitation ranged from 21.40 inches in 1948 to
78.39 inches in 1900 (fig. 2). September is the wettest month of the year, having an average
precipitation of 5.69 inches; and February is the driest month, having an average of 2.82
inches. (See fig. 2.) Table 1 gives the precipitation by months at Galveston from 1871 to
1951, as reported by the U. S. Weather Bureau.

The mean annual temperature at Galveston is 69.9°F. The highest temperature recorded

was 101°F, and the lowest was 8°F. The average monthly temperature ranges from 54.1°F in

January to 83.3°F in August.
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Table 1.- Precipitation in inches, at Galveston. Gaiveston County. Tex..
1871 to 1951

8

Year Jan. Feb. |[|Mar. Apr. | May June |July | Aug. Sept. | Oct. | Nov. | Dec. Annuail
1871 - - - - 3.79 1 11.89 | 2.63| 4.32) 3.66 | 17.78} 5.67| 2.38 -

1872 4.62 | 2.27 | 2.77| 5.96 | 2.21 | 3.39 .34 2.63| 2.33 1.86| 7.98 | 5.37 41.73
1873 3.43 .50 ] 2.80} 2.27| 5.36| 8.61 | 6.83) 8.04| 7.37 2.26| 8.91| 2.53 58.91
1874 1.35 | 3.11 ] 3.09} 3.38| 5.80| 1.68 | 9.30} 7.19| 5.84 121 1.58 | 6.92 49.36
1875 4.31 | 2.93 | 3.51] 2.55] 1.50 .89 | 1.11| 6.10| 18.41 1.41} 4.88| 9.71 57.32
1876 1.49 | 4.79 | 5.94] 2.65]10.27 | 2.63 | 3.22110.19 .64 1.41] 3.98 | 3.71 50.92
1877 4,53 | 1.12 | 1.35} 8.36 | 1.80 | 2.68 | 1.89| 1.27] 13.85| 17.39| 6.77| 5.86 66.87
1878 4.66 | 3.88 | 1.03] 3.50} 3.90 ] 3.48 | 7.70| 7.58| 5.08 3.614 7.31} 9.07 60.80
1879 1.88 | 1.36 .91 2.55| 1.91| 1.96 | 3.09| 7.18| 1.47 .60 1.951 2.07 26.93
1880 .66 | 2.13 ] 6.54| 1.71 ] 4.09| 8.33 | 2.48| 1.62] 10.20 2.20 | 8.85) 2.16 50.97
1881 3.94 | 8.29 | 1.47) 4.76 ] 3.50 .03 1 4.92} 5.98] 3.66 | 10.38| 2.85| 3.50 53.28
1882 8.15 | 5.57 { 1.58 .83 ] 3.751| 6.16 | 4.34| 9.85| 4.68 6.79 | 2.20| 3.78 57.68
1883 6.46 | 1.15 | 3.93| 1.2¢6 | 6.01 | 1.04 | 1.38} 1.09| 3.22 6.78 | 4.881] 2.91 40.11
1884 5.10 .89 | 4.84] 5.55{ 8.42 | 6.84 | 1.16 | 1.77} 7.04 7.37] 4.25| 9.44 62.67
1885 6.97 | 2.04 | 3.17 | 4.12 | 6.41 | 3.28 | 2.20 | 1.74] 26.01 2.20 ] 2.32| 2.10 62.56
1886 3.45 |1 2.31 ) 3.19]| 2.15 031 6.19 | 1.20| 3.46| 13.31 1.93] 2.65} 2.10 41.97
1887 1.19 | 1.86 | 1.98 .01 | 4.84 | 8.28 | 1.62 ] 6.43] 2.52 4.37 .05110.28 43.43
1888 2.70 | 7.54 | 2.84{ 3.13 | 5.18 | 9.77 | 1.54|14.46| 3.32 5.67 | 6.73 | 3.00 65.88
1889 7.81 | 2.94 | 3.31{ 1.40 | 1.81 | 4.79 .75 ] 5.11]1 3.98 T 5.39 .23 37.52
1890 2.86 .92 | 4.96 | 5.14 | 5.38 | 7.42 | 1.82 | 5.09| 4.79 4.38 | 2.37 | 1.67 47.80
1891 6.79 | 4.35 ] 2.55| 1.73 .25 ] 3.52 | 4.31| 4.01} 7.01 1.06 | 3.44 | 2.49 41.51
1892 1.99 | 1.52 | 1.45{ 1.14 .33 | 4.26 | 1.50 | 5.29 .58 1.69 | 2.80 ] 2.23 24.78
1893 .54 1 1.99 .881 5.70 [ 2.98 | 7.45 ] 2.96 | 5.02| 5.02 .55 3.92 | 1.72 35.43
1894 2.41 1 2.69 | 1.96 | 1.42 | 1.00 | 9.89 | 6.32 | 9.49 | 2.64 .51 1.59 .72 40.64
1895 1.24 | 4.93 | 2.77 .33} 5.13 | 1.91 | 3.07{ 4.51] 1.86 2.93 | 5.95| 4.28 38.91
1896 1.91 12.70 | 3.59 | 1.49 .82 .34 | 3.90 .35 2.20 2.14 | 3.84 | 2.33 25.61
1897 2.97 | 2.25 | 4.59 | 1.24 | 1.27 .37 .78 | 4.65| 2.40 5.12 | 1.02 | 2.58 29.24
1898 4.48 | 4.03 | 4.10 [ 3.04 | 1.58 | 1.94 | 3.62 | 3.68] 6.78 .84 | 5.65] 2.26 42.00
1899 10.39 | 2.83 .93 2,80 | T 5.61 | 6.02 | 2.52 | 1.85 1.86 | 3.48 | 4.87 42.76
1900 3.18 | 3.59 | 6.87 | 4.65 | 4.53 | 5.51 |18.74 | 6.94| 11.80 5.54 | 1.64 | 5.40 78.39
1901 1.39 | 2.24 | 1.96 | 2.86 .46 .85 | 6.11 | 6.58 | 7.84 | 15.00 | 2.06 | 3.98 51.33
1902 .92 ]12.12 .92 | 2.85 | 2.72 | 8.22 | 2.81 00 7.11 1.48 | 6.59 | 1.93 37.67
1903 4.55 | 6.84 | 8.11 | 1.14 79 | 3.14 |13.79 | 5.45| 2.76 3.60 .03} 2.27 52.47
1904 1.01 .99 .57 |11.04 | 5.20 | 4.03 | 3.41 | 4.03| 5.43 .80 | 4.14 | 2.00 42.65
1905 5.40 |5.23 ) 2.21 | 7.62 | 1.70 | 7.48 | 2.39 | 2.00| 2.41 1.07 | 5.77 | 5.32 48.60
1906 1.17 | 2.92 | 2.05 .19 214 | 1.73 | 5.85 | 1.47 | 2.68 | 10.88 .45 1 1.63 31.16
1907 1.44 |1 2.09 | 2.28 | 4.00 | 6.80 | T 1.49 94| 7.56 6.96 | 6.33 | 4.04 43.93
1908 2.15 | 3.35 .69 | 1.44 | 3.40 .54 | 7.28 | 4.16 | 14.€4 .34 | 1.28 | 2.74 42.01
1909 .02 {1.46 | 1.97 | 3.39 | 5.85 | 3.08 .61 | 4.06 | 2.50 7.61 | 1.89 | 2.51 34.95
1910 2.05 | 4.41 | 1.48 .92 | 5.10 | 6.70 | 6.19 | 2.01| 4.74 9.36 .95 ] 3.58 47. 49
1911 .90 .69 | 3.88 | 7.63 | 1.90 | 1.45 | 4.73 | 5.48 | 3.50 5.92 | 5.06 | 9.99 51.13
1912 2.44 | 1.91 j 2.00 | 4.29 | 1.50 | 4.03 .16 |1 1.59 ] 1.04 2.04 .41 | 8.61 33.02
1913 2.92 |3.27 | 1.43 | 2.46 | 3.87 | 2.51 | 1.-48 | 3.88 |18.68 | 15.37 | 2.49 | 2.11 60.47
1914 .34 |3.31 {4.63 ] 8.54 | 7.54 .12 11.29 | 8.17 | 5.20 2.95 | 9.19 | 4.43 55.71
1915 4.52 | 2.65 | 1.43 ] 3.37 | 2.70 .08 | 2.45 |19.08 | 2.12 2.81 | 1.47 | 5.69 48.37
1916 .86 .19 .25 ] 1.37 | 8.08 | 3.15 | 4.64 | 4.14 | 4.24 .99 | 2.16 .79 30.86
1917 2.21 | 2.51 .91 | 1.45 | 3.47 .65 .46 | 3.60 | 3.60 1.49 .97 | 1.00 21.43
1918 .54 |1.11 } 1.65 | 6.63 .22 | 2.79 | 2.24 | 3.04 ] 3.04 2.78 | 8.15 | 3.46 35 64

T, trace.




Tabie 1.- Precipitation in inches, at Galveston. Gaiveston County, Tex..
1871-1951 -- Continued

T, . trace,

Year Jan. | Feb. |Mar. | Apr. | May June | July | Aug. Sept. | Oct. | Nov. | Dec Annual
1919 6.22| 2.43| 2.20| 2.17| 9.96]| 15.49| 3.73 | 2.17| 5.29 8.30| 1.97} 2.02 61.95
1920 7.09 | 1.80 | 1.77 .70 | 3.86| 6.68| 6.68 | 2.65| 2.86 7.92 | 3.64| 6.49 48.67
1921 2.71| 2.30 | 3.59| 2.47| 2.04| 4.97| 5.77 | 1.42| 8.37 3.83] 1l.61] 2.76 39.90
1922 4.84 | 3.03 | 2.69| 1.66| 4.93| 8.96| 1.60 | 2.53 | 8.89 4.78 | 2.541% 2.56 49.01
1923 6.99 1 5.09| 4.53| 4.45| 3.56| 3.24| 5.80 | 4.61| 9.91 3.11 | 4.11| 7.84 63.24
1924 5.87 | 5.67 | 1.43| 1.14| 3.33| 2.51| T .49 .04 .03 1.52| 5.33 27.36
1925- 4.54 .20 07| 1.58 | 1.37| 12.95| 3.90 | 2.78 [11.06 | 17.34 | 3.42| 2.63 61.84
1926 4.36 | 1.27 | 9.39 | 5.49 | 4.08| 1.53{( 5.00 .92 | 3.89 2.02 | 1.81 4.37 44.13
1927 1.17 | 1.74 .96 | 2.58 .12] 3.09 | 3.s51 .02 1 2.00 .50 | 1.43| 6.18 23.40
1928 .41 5.41 L70 [ 1.43| 1.54| 4.23| 1.14 | 5.24 7.20 3.82 | 3.87| 4.20 39.19
1929 5.53 | 2.73 | 3.57 | 9.92|10.50| 1.96 | 7.17 .94 .44 4.02 | 7.68 | 3.28 57.74
1930 5.07 | 2.74 | 1.05| 3.99 | 2.69 .01 .31 | 2.73 | 4.41 6.92 | 4.45| 3.26 37.63
1931 5.58 | 4.23 | 2.01 | 2.26 | 3.14| 1.74| 1.02 | 4.23 .94 3.40 | 3.74 | 7.81 40.10
1932 6.67 | 4.46 | 1.10 | 2.17 | 1.56 .82 | 1.89 | 4.85| 5.47 1.30 | 2.51 2.82 36.62
1933 3.32 | 4.34 | 5.52 .46 | 1.43 .98 | 8.66 | 2.06 | 3.65 4.80 | 4.76 | 5.54 45.52
1934 8.42 | 2.95 | 7.29 | 5.67 .62 .01 | 4.55 | 9.35 ] 3.04 1.56 | 6.01| 3.42 52.89
1935 2.83 | 5.00 | 1.00 | 4.17 71| 3.89 | 5.36 | 3.61 | 7.40 1.86 | 1.97 | 7.22 45.02
1936 2.75| 1.42 | 1.89 | 1.93 | 8.90 .88 | 4.57 | 2.52 | 4.10 1.68 | 2.74 | 3.11 36.49
1937 3.34 | 1.22 | 3.32 | 1.07 2101 1.18 | 2.02 | 3.24 | 6.10 2.95 | 2.93 | 4.41 31.88
1938 3.63 | 1.91. 1.82 | 4.41 | 5.03| 1.29 | 4.00 | 6.03 | 7.13 1.26 | 3.78 | 2.71 43.00
1939 "3.75 | 1.38 .31 .68 | 1.97 | 2.58 [13.55 | 1.99 | 3.28 2.22 | 2.50 | 2.31 36.52
1940 1.59 | 3.02 } 1.20 | 2.43 .83 | 2.42 | 1.53 | 1.95 | 6.87 2.97 |16.18 | 8.08 49.07
1941 2.33 | 2.59 | 6.65 | 8.38 | 4.41 ) 4.27 | 9.11 | 3.16 |15.32 | 11.47 | 1.52 | 1.38 70.59
1942 LTT | 7.05 | 3.19 | 2.44 .35 | 3.06 |13.79 | 5.5¢6 | 1.86 2.82 | 4.20 | 2.21 47.30
1943 4.24 | 2.40 | 3.62 .33 | 1.05| 2.62 |17.96 | 2.85 | 6.4% .65 | 9.24 | 5.23 56.60
1944 9.92 | 1.11 | 8.79 | 1.98 | 7.34 .47 19 | 4.32 | 4.21 2.92 | 2.02 | 6.46 50.33
1945 3.52 | 4.45 | 3.60 | 4.30 | 1.01| 9.01 | 4.08 |13.18 | 6.95 5.62 [ 2.51 | 5.08 63.31
1946 8.12 | 3.24 | 4.41 | 2.17 | 8.85 | 4.31 | 7.24 | 3.22 |11.55 2.93 | 8.90 | 2.26 67.20
1947 2.83 .45 | 3.46 | 1.24 | 7.88 .60 .59 | 4.85 | 1.48 2.11 | 3.66 | 5.19 34.. 34
1948 3.43 | 2.06 | 1.40 .78 | 1.73 .46 .38 | 2.62 | 4.83 .31 | 2.47 .93 21.40
1949 3,27 | 2.61 | 3.04 | 5.76 | 2.56 | 3.54 | 5.95 | 3.32 § 1.21 8.37 .47 | 7.86 47.96
1950 .85 | 2.24 | 1.52 | 5.27 | 2.29 |11.86 | 2.75 | 2.01 | 5.08 .07 .70 | 1.50 36.14
1951 3.45 .34 | 3.12 .63 | 2.86 | 1.72 | 4.75 38 |11.64 1.61 | .53 | 2.48 33.51
Mean 3.57 | 2.82 | 2.84 | 3.15 | 3.47 | 3.89 | 4.12 | 4.32 | 5.69 4.17 | 3.77 | 3.98 45.79
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PHYSIOGRAPHY AND DRAINAGE

Galveston County, occupying part of the Gulf Coastal Plain of Texas, may be divided into
two units - the land surface and the bay. The land surface is divided into three areas - the
mainland lying west of Calveston Bay, Galveston Island, and Bolivar Peninsula, which extends
in a southwesterly direction from Chambers County. The bay area includes Fast Bay, West Bay,

and a part of Galveston Bay.

The mainland of Galveston County is an almost featureless plain which slopes southeast-
ward at a rate of slightly less than 1 foot per mile. The land surface is highest in the
northwestern part where the altitude is approximately 40 feet. The surface is drained by
sluggish, low-gradient streams, the principal ones being Clear Creek, Dickinson Bayou, and

Highland Bayou. All streams are affected by tidewater in their lower reaches.

Galveston Island and Bolivar Peninsula are long, narrow sandbars, making up the outer
coastline of Galveston County. These sandbars have an average width of about 2 miles and an
altitude of generally less than 15 feet. However, a hill marking the pressure of a salt dome
rises to an altitude of 25 feet at High Island on the extreme northeastern end of Bolivar Peﬁ—
insula. Galveston Island extends northeastward from the Brazoria County line for a distance
of about 28 miles and is separated from Bolivar Peninsula by Bolivar Roads, the outlet from
Galveston Bay to the Gulf of Mexico. Bolivar Peninsula extends from Bolivar Roads northeast-

ward into Chambers County.

Galveston Bay is a shallow, rather flat bottomed depression containing numerous small,
low-lying islands and shell reefs. The Bay has been divided into three parts: Galveston Bay
proper, West Bay, and East Bay. Galveston Bay lies north of the city of Galveston and extends
northward into Chambers County. West Bay forms a narrow arm approximately 3 miles wide, extend-
ing southwestward into Brazoria County. East Bay is a narrow northeastward-extending arm

paralleling the coast and ending near High Island.

GENERAL GEOLOGY

Galveston County is underlain by sequences of unconsolidated sands and clays. The sedi-
ments are mostly of alluvial or deltaic origin. Some of the material has been reworked by
littoral currents to form beach deposits. The strata crop out in belts roughly parallel to the
coast and dip gently toward the coast (fig. 3). The dip of the beds is greater than the slope
of the land surface; so that the formations lie at progressively greater depths toward the
southeast (pl.1). The formations extend out under the Gulf of Mexico, but their Gulfward ex-
tent is not known. Inasmuch as the edge of the continental shelf is about 100 miles offshore,
the sands probably pinch out or grade into shale before reaching the floor of the Gulf along

the continental slope.
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Successively older strata crop out inland from the Gulf, and the outcrops of older forma-

tions are at successively higher altitudes (pl.2).

These facts, coupled with the occurrence of

permeable sands interbedded with relatively impermeable clays in the formations, provide ideal

conditions for the occurrence of artesian water. Rain that falls on the outcrops of the sand

beds is the principal source of recharge to the underground reservoir.

The geologic formations that contain fresh water in Calveston County are, from oldest to

youngest, the Lissie formation, the “Alta Loma” sand at the base of the Beaumont clay. and the

upper part of the Beaumont clay, all of Pleistocene age; and beach and dune sands and coastal

marsh deposits of Recent age (table 2).

Tabie 2. - Qutliine of stratigraphy of Galveston County, Tex.

Approximate
System Series Formation thickness | Lithologic character Water-bearing
(feet) properties
Recent 0 - - 50t |Beach and dune sand Yieid smaii supplies
and coastal marsh of water of good
deposits. to poor quality to
weils on Galveston
Is!and and Bolivar
Peninsula.
Upper 400 -1,150 | Calcareous red. yellow Yields moderate to
part and brown clay which large supplies of
produces a black or water of good to
gray soil. Lenses poor quality to
of fine-grained sand wells throughout
and sandy clay. Some most of the county.
shell beds and nodules The sands have re¥a-
of calcium carbonate. tively low permeabi -

o lities but are heavi-

3 ly pumped 1n the

N Texas City area.

= South of the Texas

Pleistocene 2 City area the water

E] becemes brackish,

2 especial’y in the
lower part of the
formaticn.

Quaternary
‘Alta 80 - 370 |Fine- to medium-grained |Relatively highly per-
Loma’ massive gray to tan meable sand. Yields
sand weil-sorted sand. abundant su?plies of
Mainly quartz grains, water to wells wher-
but chert and fime- ever it 1is tapped;
stone fragments are however, in <he south-
common. robably an ern part of the county
extensive beach de- the water is brackish.
posit. May be corre- Salt-water encroach-
lated for long dis- ment has occurred in
tances in a belt the Texas City and
paraliel to the coast. Alta Loma areas.
Lissie 1,100+ Alternating beds of sand.|Not an impor:ant aquifer
formation sandy clay, and clay. in Galveston County.

Sands are fine to
coarse in texture and
lenslike in structure.
Largely fluviatiie and
dettaic deposits.

Yieids potabie water
to weils only in the
extreme nortﬁern part.
Contains brackish and
salty wa-:r through-
out most of the county.
Yields large supplies
of water of grod qua-
iity to welis in ithe
Houston area.
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GEOLOGIC FORMATIONS AND THEIR WATER-BEARING PROPERTIES

LISSIE FORMATION

The Lissie formation is relatively unimportant as an aquifer in Galveston County. The

water is generally of poor quality, although some potable water is believed to occur in the
upper part of the formation in the northern part of the county. In this report the name

Lissie, as used by Doering (1935). is employed. Recent work by Bernard (1950)., and work in
progress, indicate that the correlation of the Lissie with the Pleistocene section of south-

western Louisiana is uncertain.

According to Plummer (in Sellards. Adkins, and Plummer, 1932. p 784). the Lissie forma-
tion was laid down principally as flood-plain and deltaic deposits on a nearly featureless
coastal plain. During Pleistocene time. large streams carried tremendous quantities of sand,
gravel, clay, and silt from the upland areas and deposited these sediments as the streams
shifted laterally over the coastal plain. This type of deposition resulted in a series of
alternating beds of sand. sandy clay and clay. The sands are fine to coarse in texture and
are generally gray in the subsurface sections, but they are red orange, or buff colored on
the outcrop. Although the individual sand bodies consist of lenses which cannot be traced
long distances, zones which can be recognized in electric logs as predominantly clayey or

predominantly sandy may be traced relatively long distances.

The Lissie formatio:. :ies unconformably on older formations and is in turn overlain. pro-
bably unconformably by the “Alta Loma’ sand at the base of the Beaumont clay. The thickness

of the Lissie in Galveston County was not determined but it is probably greater than 1,100
feet. The Lissie crops out in northern Harris County, where it receives recharge from rain-

fall. In southern Harris County the Lissie is overlapped by the “Alta Loma” sand and the
upper part of the Beaumont clay. The Lissie is encountered in wells in northern Galveston

County at a depth of about 600 feet.

The Lissie formation is the oldest formation containing potable water in Galveston County.
The Lissie yields large supplies of potable water to wells in much of Harris County and is the
most important aquifer in the heavily industrialized Houston district. A few wells in extreme
northern Galveston County tap the upper part of the Lissie, however. throughout most of the

county the formation contains highly mineralized water.
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BEAUMONT CLAY

“ALTA LOMA” SAND

Immediately overlying the Lissie formation in Galveston County is a bed of sand 84 to 370
feet thick which Rose (1943, p. 3) called the “Alta Loma  sand. Deussen (1914, p. 154-155) in
describing wells in Galveston County included the sand with the Lissie formation. Other
writers (White, Livingston. and Turner. 1932), believed the sand to be basal Beaumont, and
that usage is followed in this report. Bernard (1950. p. 131) described a sand in the sub-
surface in Orange County which is probably the equivalent of the "Alta Loma.” This sand is
tentatively correlated by Bernard with the basal part of the Prairie formation of Louisiana,
but later information (Meyer, K. K.. personal communication) suggests that the Louisiana
classification may have to be revised extensively, so that any correlation between Pleisto-

cene units in Texas and Louisiana is highly tentative at present.

Although the “Alta Loma” sand has not been identified in the outcrop, it appears to be a
definite stratigraphic unit and can be mapped from well logs over long distances in its sub-
surface position. The sand differs both lithologically and hydrologically from the underlying
Lissie formation and the overlying part of the Beaumont clay, and ultimately it may prove to

deserve ranking as a separate formation. It is the principal aquifer in Galveston County.

The name “Alta Loma” sand was suggested because of the occurrence of the sand in subsur-
face section near the town of Alta Loma in Galveston County in the vicinity of the Galveston
well field. Extensive test drilling by the city of Galveston has yielded much hydrologic and
lithologic information concerning the formation in the Alta Loma area. The sand is well known

also in the eastern Ship Channel area of the Houston district and in southeastern Harris County.

The “Alta Loma’ sand probably represents a beach sand laid down unconformably on the
Lissie formation. Its distribution suggests littoral deposition roughly parallel to the pre-
sent shoreline. Tt extends as a belt along the coast from at least as far southwest as Free-
port in Brazoria County. northeast to Galveston Bay, where it swings inland around and roughly
parallel to the bay, thence. it extends northeast along the coast of Chambers. Jefferson, and
Orange Counties into Louisiana. The sand is much more uniform than other individual sand
bodies in the Pleistocene section of the Texas Gulf Coast and may be correlated in electrical
logs of wells for long distances. especially aion;-the strike (pl. 2). Owing to the compara-
tively narrow belt like distribution of the formation, correlation up the dip cannot be
carried as far as correlation along the strike. Inland from the coast, the formation pro-
bably changes from the beach sand facies to a lagoonal type of deposit which commonly occurs on
the shoreward side of such deposits along the present Gulf Coast. The apparent change in facies,
shown on cross section (A-A’, pl. 1) between the Ethyl Corp. No. 2I, well and the Texas Water Co.

Creens Bayou No. 1 well seems to confimm this interpretation
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The “Alta Loma” sand has not been identified in the outcrop and, indeed, if the apparent
facies change just described is extensive, the sand itself probably does not crop out. How-
ever, its equivalent, a lagoonal, deltaic, or flood-plain deposit, probably crops out. But,
owing to the similarity of this part of the formation to the underlying sands of the Lissie,
it would be very difficult to distinguish the two formations in the outcrop. If the beach

facies of the formation were present at the surface, it probably could be identified.

The position and thickness of the “Alta Loma” sand throughout most of Galveston County
have been well established through a study of the many well logs. However, in the area east
of Dickinson identification is uncertain because the vertical continuity of the sand is
broken by beds of clay as indicated by electric logs of oil tests. In the northeastern part
of the county the sand has not been mapped because of lack of well logs. For the remainder
of the county, maps showing the elevation of the top of the sand and the approximate thick-
ness have been prepared (figs. 4 and 5). In the extreme northern part of the county the sand
is encountered in wells at a depth of about 400 feet, whereas the top of the sand in well N-9
on Galveston Island is at about 1,180 feet. The dip of the formation averages about 20 feet
per mile on the mainland and steepens to about 30 feet per mile southward to Galveston Island.
However, this steepening may not represent the true dip, as the sand thins in this direction.
The dip in Harris County, as shown in the cross section, is about 10 feet per mile. the change
in dip occurring at about the Harris-Galveston County line where there appears to be a fault
(pl. 1). The dip in the northern part of this section probably is slightly steeper than that

shown because the section is not strictly a dip section.

The “Alta Loma” sand extends out under the Gulf of Mexico, but its actual extent in this
direction is not known. The electrical log of an oil test drilled about 7 miles offshore from
Freeport shows a sandy section from about 1,070 feet to about 1,390 feet. If this section corre-
lates with the "Alta Loma” and if the strike may be assumed to be approximately parallel to the
shoreline, the dip of the top of the formation is about 12.5 feet per mile. Another well
drilled about 8 miles off Galveston Island shows a sandy section from about 1,110 feet to about
1,430 feet, which if correlated with the “Alta Loma” as shown in the log of the Humble-Houston
Farms Development Co., no. 2 well (pl. 2) indicates a dip of about 18 feet per mile for the
top of the formation. Correlation of the “Alta Loma” in the Sun-State 340 well (pl. 2) with a
sandy. section from about 1,360 to about 1,490 feet in an oil test drilled about 10 miles off
Bolivar Peninsula shows a dip of about 23 feet per mile for the top of the formation.

Considering the foregoing discussion, and admitting that the correlations are questionable,
it appears that the rate of dip, at least for a short distance under the Gulf, is on the order of
20 feet per mile. However, it seems probable that the rate of dip farther offshore would become

less and possibly would approach zero.

Regardless of the possible structural relationship of the beds under the Gulf, and considering
the facies changes observed in older beds on the Gulf Coast, it seems probable that the "Alta Loma”
sand may pass into a marine facies and then grade into shale without ever cropping out on the

floor of the Gulf.
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The “Alta Loma” sand in Galveston County consists of a massive gray to tan, fine- to
medium-grained well-sorted sand. The size of most of the sand grains is between 0.1 and
0.3 millimeter. Quartz is by far the most common constituent. but chert and limestone
fragments are common and shell fragments and reworked fossils of Cretaceous age have been

reported.

Figure 5 is an isopachous map showing the approximate thickness of the “Alta Loma”
sand in Galveston County. The most striking feature revealed by this map is the thick-
ening of the formation both toward the east and the southwest from Alta Loma. The thick-
ening has special significance in connection with the occurrence of salt water; which is

discussed in a later section of this report.

The "Alta Loma” sand is one of the most permeable aquifers of the Texas Gulf Coast.
In Galveston County permeabilities ranging from 580 to 700 gallons per day per square foot
(Meinzer units) and averaging 645 gallons per day per squaré foot have been determined
from pumping tests made at Alta Loma and at Texas City. Similar permeabilities have been
determined for the sand in Marris County. According to N. A. Rose. (personal communication,
1952), a permeability of 2,000 Meinzer units was determined from the results of a pumping

test in Orange County.

Wells that obtain water from the “Alta Loma’ sand generally yield between 500 and 2,000
gallons a minute within practical limits of drawdown. The newer wells of the city of Galves-
ton near Alta Loma are capable of yielding more than 1.000 gallons a minute. Wells drawing
water from this aquifer in the Texas City area commonly yield between 1,200 and 1,500 gallons
a minute. On Galveston T :land the well at the Galveston-ilouston Breweries, Inc., which yields
mineralized water used ounly for cooling purposes. had a yield of 2,200 gallons a minute when

drilled.

UPPER PART CF BEAUMONT <LAY

The name Beaumont clay was first used by Hayes and Kennedy (1903. p. 27) in describing
the clay deposits lying between the sandy Lissie formation and the coastal deposits of Recent
age in Jefferson County. Tex. The name has been widely used in describing the formation along
the Gulf Coast in both Texas and Louisiana. It is used in this report to include the sediments
between the base of the ‘Alta Loma’ sand and the coastal deposits of Recent age. The Beaumont
clay has been mapped in Jasper. Newton and Orange Counties, Tex.. by Bernard (1950); but he
substituted the name Prairie formation after Fisk's classification (1940), for the Beaumont

clay in Louisiana.

According to Plummer (in Sellards Adkins and Plummer. 1932. p. 790} the Beaumont clay was
deposited largely by rivers in the form of deltas and natural levees. Between the deltas and
natural levees, lagoonal and, in some places, marine deposition occurred. The resulting forma-
tions show a rapid lateral change of facies of the sediments. A small foraminiferal fauna,
indicatfng marine or brackish-water deposition. was picked from a set of drill cuttings from a
well at'Dickinson. The sediments of the upper part of the Beaumont are much finer-grained than

those of the Lissie formation or the ‘Alta Loma” sand.
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In Galveston County the upper part of the Beaumont clay consists principally of calca-
reous red, yellow, or brown clay which weathers to bluish gray or black. The clay strata are
interbedded with fine-grained grayish sand and sandy clay and a few beds of shells. Nodules
of calcium carbonate are common. The individual sands are, for the most part, extremely
lenticular and can be traced only short distances. Some of the sand is so fine that it is
difficult to screen it properly in wells. Pumping tests at Texas City have indicated per-
meabilities ranging from 173 to 423 and averaging 300 gallons per day per square foot. In
Galveston County the clays predominate in the uppermost part of the formation, whereas the
lower beds of the upper part are more sandy. The typical Beaumont clay (upper part of the
Beaumont as used in this report) crops out in southeastern Harris County and in all of
Galveston County, except for a narrow strip along the coast, where it is mantled by marsh
deposits and beach and dune sand. The upper part ranges in thickness from about 400 feet in
northern Galveston County to about 1,150 feet on Galveston Island. The average dip is about

20 feet per mile throughout the county, but it appears to be greater in the southern part
(pl. 1).

Although the greatest number of wells in Galveston County withdraw water from wells that
are screened opposite sands in the upper part of the Beaumont clay, the pumpage from this
aquifer has not been as great as that from the “Alta Loma" sand. The upper part of the Beau-
mont is an important source of water throughout the county, and in the Texas City area it 1s
at present the only formation that yields water containing less than 1,000 parts per million

(ppm) of dissolved solids.

Large wells that obtain water from sands of the upper part of the Beaumont clay usually
yield between 100 and 600 gallons a minute; all wells yield relatively small quantities of
water with corresponding large drawdowns as compared to the large wells drawing from the

“Alta Loma" sand.

RECENT BEACH AND DUNE SAND AND MARSH DEPOSITS

The Recent beach and dune sand deposits and silts and clays of the marsh deposits in
Galveston County overlie the Beaumont clay in a narrow strip bordering the north shore of West
Bay and on Galveston Island and Bolivar Peninsula. These sands are thin, reaching a maximum
thickness of about 50 feet on Galveston Island. They are of very little importance as an
aquifer in the county, although a few domestic and stock wells (K-2, K-4, H-4, Q-7, and Q-18)
draw small quantities of water of rather poor quality from the sands on Bolivar Peninsula and

on Galveston Island.
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HISTORY OF WATER SUPPLIES

GROUND WATER

The earliest published records of wells in Galveston County were those of Singley (1893,
p. 85-114). He described 45 flowing wells within the county at that time. From 1893 until
about 1935 there was a gradual increase in the use of ground water in the county. From about
1935 to 1944 the rate of ground-water withdrawal increased rapidly, especially in the indus-
trially expanding Texas City area. The use of ground water remained nearly constant from 1944
until 1948, when the introduction of surface water into the Texas City area caused a decrease
in total ground-water pumpage. Since that time the pumpage has been nearly constant. At pre-

sent there are probably about 1,500 wells in use in the county.

Although the withdrawal of ground water in Galveston County probably started with the
colonization of the county, the first significant withdrawals as reported by Singley (1893,
p. 85-114) were on Galveston Island and in the vicinity of Dickinson and Hitchcock. With the
development of the Alta Loma area by the city of Galveston in 1894, a widespread development
of ground water occurred. Accurate records are not available to determine the amounts of these
early withdrawals; however, according to Deussen (1914, p. 94. 154-176). most of the wells
throughout the county flowed and the water was used extensively for irrigating truck farms and
fruit orchards. It is assumed that, as the artesian pressure declined, the rate of withdrawal

of ground water also declined.

The two major areas ..f ground-water withdrawal in Galveston County are at Alta Loma, where
the city of Galveston has its well fields, and the industrial area in and adjacent to Texas City.
The principal water users in the Texas City area are the Pan American Refining Co.. Carbide and
Carbon Chemicals Corp.. Republic Qil Refining Co., Monsanto Chemical Co., Tin Processing Corp.,
Texas City Refining Co., Inc., Sid Richardson Refining Co., and the Texas City Terminal Railway.
Elsewhere in the county, water is withdrawn by water districts at League City, Dickinson,
Lamarque, Kemah, and Hitchcock for public supply; by oil companies for the development and
operation of the many oil fields in the county; by the small truck farms in the League City and

Pickinson areas; and for all the rural, domestic, and stock uses.

The estimated average daily withdrawal of ground water for public and industrial supplies
in the Alta Loma and Texas City areas during 1947 and 1951 is given in tables 3 and 4. The
tables are subdivided to show pumpage separately for public supply and the different classes
of industries that use more than 5,000 gallons per day (gpd). The table for 1947 is given in
comparison with the table for 1951 to show the decrease in pumpage caused by the use of Brazos

River water for industrial purposes beginning in 1948.
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Tabie 3.- Estimated average daily ground-water pumpage for public and industrial supplies in
Aita Loma and Texas City areas in 1947

Number of Number of . Pumpage
plants wells (miliion gaifons per day)

Pubiic supplies

City of Galveston 1 13 11.92

Texas City (Community Pubiic

Service Co.) 1 4 .15

Industrial suppties

Oii refineries 3 18 14.04

Chemical plants 3 12 4.70

Tin smeiter 1 3 1.14

Railroads 1 2 .13

10 52 32.68

Table 4.- Estimated average daily ground-water pumpage for public and industriai supplies in
Aita Loma and Texas City areas in 1951 \

Pubtic supplies

City of Galveston 1 13 10.71
Texas City (Community Public
Service Co.) 1 5 1.30
Industriai supplies
0i{ refineries 4 17 6.98
Chemical plants 3 11 2.66‘
Tin smelter 1 .92
Raiiroads 1 .13
11 50 22.70 '

It is estimated that, in 1951, the total average daily withdrawal of ground water in
Galveston County was approximately 28,000,000 gallons, distributed as follows:

Public supply 13,500,000 gpd
Industrial 13,700,000 gpd
Domestic, stock, and irrigation 800, 000 gpd

28,000,000 gpd
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The comparison of the 28,000,000 gpd total for the entire county with the figure of
22,700,000 for the Alta Loma and Texas City areas (table 5) shows that about 5,300,000 gpd was
used in 1951 throughout the remainder of the county.

CITY OF GALVESTON

By 1891, according to Singley (1893), the city had put down 13 wells on Galveston Island.
The wells ranged in depth from 810 to 840 feet, except one, which was 1,346 feet deep. All
these wells produped highly mineralized water. In 1891, in a final effort to obtain a supply
of fresh water on the island, the city authorized the drilling of a well 3,070 feet deep. The
driller’s record of this well (see log N-8), shows several water sands. However, although no
chemical analyses are available, it was reported that in each successive sand the water became

increasingly salty, and the well was abandoned.

~ In 1893 the city, having abandoned hope of obtaining a suitable supply of water on Gal-
veston Island, contracted for the driiling of 33 wells on the mainland near Alta Loma, about
20 miles northwest of Galveston and 13 miles no;th of West Bay. Although the contract
called for 33 wells, with a guarantee of 5 million gpd, only 30 wells (E-96 to E- 105, and
L-40 to L-59) were completed, owing to the fact that the combined flow of the 30 wells was

9 million gpd.

The 30 wells were arranged in a north-south line and spaced from 300 to 900 feet apart.
(See inset map of Alta Loma area on pl. 3.) They range in depth from 726 to 868 feet and are
screened opposite the “Alta Loma” sand. When the wells were drilled, it was reported that
the artesian pressure was sufficient to raise the water level 28 feet above the land surface.
However, the pressure steadily declined until the wells ceased to flow naturally, and it was

necessary to maintain the flow by injecting compressed air (air-lift pumping).

The quality of the water from the wells varied according to depth. An analysis of water
in 1899 from well L-50, which is screened from 756 to 796 feet, showed a chloride content of
244 ppm; whereas well L-40, which is 860 feet deep, had a chloride content of 1,014 ppm. In
general, the water from these wells was moderately soft, mildly aklaline, and slightly saline.

In 1895 the average withdrawal from the Alta Loma field was 1.62 mgd, increasing gradually
to 4.68 mgd in 1930. As the withdrawals increased, the water levels in the wells declined.

Between 1914 and 1935, the original municipal wells at Alta Loma were abandoned and re-
placed by eight wells (L-60, L-61, L-62, L-63, L-65. L-66, L-67, and L-68) along the rail-
road southeast of Alta Loma (see inset, pl. 3). These wells, equipped with deep-well turbine
pumps, are in use at the present time. By 1939 the pumpage had reached the rate of 5.82 mgd
"and the water levels ranged from 45 to 50 feet below the land surface. The decline of arte-
_sian pressure which accompanied the increase in pumping accelerated the encroachment of salt

water.
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To meet the increasing demands of the city and to improve the quality of its supply, it
was imperative that the city of Galveston start an exploration program. A program of test
drilling was undertaken to determine the character and thickness of the sands and clays and
the quality of water in selected horizons in the vicinity of Alta Loma. The test-drilling
program consisted of two parts: [irst, the drilling of test wells 1 (L-63), 2 (Er935, and
3 (L-10), (see fig. 6); and, second, the drilling of 12 additional test wells and 6 production

wells.

The original plans and main objectives, according to Barnes (1941, p. 2) were as follows:

(1) In the Alta Loma well field: The exploration of the sands
above the "Alta Loma” sand.

(2) Northwest of Alta Loma: The exploration of the sands. above
the “Alta Loma” sand, the “Alta Loma"” sand, and the sands
below the “Alta Loma” sand. The head, depth, and thick-
ness and the quality of water was to be determined for
each sand. It was considered especially important to test
the thickness of the clays immediately underlying the
“Alta Loma” sand which might serve to protect the “Alta
Loma” from possible salt-water encroachment sands below.

(3) Southeast of Alta Loma: The exploration of possible
aqguifers above the "Alta Loma” sand in areas adja-
cent to the city water main. Three test wells
approximately 600 feet deep along the pipeline
southeast of Alta Loma were deemed sufficient to
obtain this information.

Test well 1 (L-63) was drilled at Alta Loma, test well 2 (E-93) northwest of Alta Loma
and test well 3 (L-10) at Hitchcock, about 34 miles southeast of Alta Loma (fig. 6). DBarnes
(1941, p. 2-3) reports that by the time the third test well had been completed it became
apparent that the chances were poor for locating shallow sands suitable for municipal develop-
ment above the “Alta Loma”*  The upper sands were thin and lenticular. It was then decided
that the information most needed was the depth and thickness of the “Alta Loma” sand and the
quality of water contained in it, and the position, head, and quality of water in the sands
underlying the "Alta Loma.” The thickness and stratigraphic position of the clays separating
the “Alta Loma” sand from the underlying sands were thought to be of special importance be-
cause of the possibility that these clays might retard upward movement of salt water into the
"Alta Loma.” To obtain this information, the test wells at the Alta Loma well field and at

Hitchcock were deepened to about 1,200 feet.

The data obtained from the three test wells drilled in the first part of the program

showed that:
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(1) The clay underlying the main sand body of the "Alta Loma"
sand was not everywhere an effective barrier to the up-
ward encroachment of salt water, because of the inter-
fingering of sands and sandy clays.

(2)  Salt water was present in the lower part of the: “Alta Loma”
sand, perhaps drawn in by excessive withdrawal within
the small area of development.

(3) Small-diameter wells should be drilled north, and northwest,
of the Alta Loma field. Electric logs and drill-stem tests
should be made.

(4)  Withdrawals should be discontinued in or near the Alta Loma
field.

On the basis of the information obtained from the three wells, the second part of the
program was formulated for exploration and development in the area north and northwest of
Alta Loma. The original plan called for the drilling of five test wells and five production
wells. [our of the test wells were to be drilled as a guide to the location of a production
well and one was to be drilled as an exploratory well. It was decided that one of the pro-
duction wells should be put down at the location of test well 2 (E-93), northwest of Alta
Loma (fig. 6). V

Twelve test wells were drilled during this part of the program. Three of these were cased
for purposes of water sampling and water-level observations; the remainder were plugged and

abandoned.

According to Barnes (1943, p. 21) the test-drilling program disclosed conditions that were
not previously known and confirmed much of the indicative data that had been previously collected.
One of the most surprising conditions revealed was the wide variation of the quality of the water
in the “Alta Loma” sand and the lack of uniformity of the underlying clay layer. It revealed that
the "Alta Loma” sand is widespread and continuous. The thickness ranged from 84 to 250 feet,
increasing in a southeasterly direction. No other sands comparable to the "Alta Loma” were found
anywhere 1n the area from the surface down to a depth of 1,200 feet. The clay immediately under-
lying the "Alta Loma” ranged in thickness from 3 to 4 feet in test well 12-15 (E-75) to about
186 feet in test well 10-13 (E-89). From these data it was believed that in some places the

'clay might be absent.

Wide variations in the chloride content of the water from the “Alta Loma”- were observed
to exist both laterally and vertically. The chloride content of samples of water collected
from drill-stem tests near the base of the “Alta Loma” sand ranged from 134 parts per million
in test well 7-10 (E-74) to 458 and 460 parts per million in test wells 2-5 (I-13) and 12-15
(E-75), respectively. Although water of a high chloride content was found in the up-dip well

2-5 (D-13), the theory that chloride generally decreases toward the outcrop was not disproved,
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but there was a greater variation in salinity than was anticipated. A study of the electric
logs of the test wells indicates. that in general the chloride concentration increases with
depth. This was further evidenced by the analyses of water collected from the upper part of
the “Alta Loma.” (See table of chemical analyses.)

As a result of the information obtained in the test-drilling program, five new production

wells (E-78, E-81, E-83, E-84. and E-87) were drilled and placed in service in 1943.

After the installation of the new wells, the pumpage at Alta Loma increased to 11.5 mgd
in 1944. From 1944 through 1948. the pumpage rate in the Alta Loma area remained fairly
constant, and in 1949 it dropped to 10 7 mgd. From 1949 to 1952 the pumpage remained fairly

constant.

TEXAS CITY AREA

According to Rose (1943. p. 7)., the withdrawal of ground water in the Texas City area
began about 1893, although little accurate information is available regarding this early
development. In 1920, 4 wells were in use by the Texas City Terminal Railroad, 3 by the
Pierce 01l Co. at the present site of the Sid Richardson Refining Co., and 3 wells belong-
ing to the Texas City Electric Light and Water Co.. now the Community Public Service Co.
These wells were all between 850 and 1.030 feet deep and obtained water from the “Alta Loma”

sand. The average withdrawal at that time was about a million gallons a day.

Few data are availab  concerning the early artesian pressures in the Texas City area,
but it is reported that. as late as 1920, the pressure was sufficient to raise the water

level above the land surface.

In 1930. the industrial plants that were operating in the Texas City area included those
of the Southport Petroleum Co. (now the Sid Richardson Pefining Co. and the Texas City Refining
Co.). Stone 0il Co. (now the Pan American Chemical Co.) Texas City Sugar Refinery, and Texas
City Terminal Railroad. The Pan American Refining Co. began operating in 1934 and was followed
by the Republic Oil Refining Co. in 1937. the Carbide and Carbon Chemicals Co. in 1941, the
Tin Processing Corp. 1in 1942, and the Monsanto Chemical Co 1in 1943.

. Prior to 1948, all the water used in the Texas City area was ground water. The larger wells
range in depth from 550 feet to slightly more than 1 000 feet The principal aquifers are the
“Alta Loma” sand and the upéer part of the Beaumont clay. Wells in this area screened opposite
the "Alta Loma” sand yield water of poor quality however., large quantities are withdrawn for
industrial use. Tt is estimated that more than 75 percent of the ground water pumped in the
Texas City area prior to 1948 was from the “Alta Loma” sand. Wells in this area screened
opposite sands in the upper part of the Beaumont clay yield smaller amounts, but the water is

of much better quality.
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The withdrawal of ground water for public supply and industry in the Texas City area
gradually increased from approximately 1 mgd in 1920 to slightly less than 2 mgd in 1930.
The pumpage continued to increase slowly between 1930 and 1933. With the starting of opera-
tions by the Pan American Fefining Co. the pumpage increased rapidly until 1937, at which
time the average daily pumpage was slightly in excess of 10 million gallons. [From 1937 to
1941 the pumpage gradually increased to 10.5 mgd. Between 1941 and 1944 the pumpage in-
creased rapidly until, by the end of 1944 when the pumpage was approximately 23.3 mgd, it
had more than doubled in 3 years. The pumpage decreased after the close of Vorld War Il to

20 mgd and then started upward again so that, by the close of 1948, the withdrawal was 23 mgd.

In 1948, surface water from the Brazos fiver was diverted to Texas City and a sharp reduc-
tion in ground-water pumpage followed. In 1950 the average ground water pumpage was 11.3 mgd, a
reduction of nearly 12 mgd in withdrawals from the “Alta Loma.” In 1952 the pumpage was about
11.5 med.

The artesian pressure prior to 1920 was sufficient to cause the wells screened opposite the
"Alta Loma” sand to flow, but the decline in artesian pressure brought about by development
petween 1920 and 1930 caused the water levels to decline below the land surface. The hydro-
granh of well F-34 (fig. 14), 4 miles west of Texas City, is indicative of the general lower-
ing of water levels in the area. 1In 1931 the water level was 4.2 feet below the surface, and
in 1941 the water level was 55.5 feet. ’lhe decline appears to have occurred uniformly. From
1941 to 1945 the water level declined rapidly until it was 94 feet below the surface. From
1945 until 1947 there was no further decline, the water levels showing a slight rise. In 1947
the water level again began to decline, and in May 1948 the water level was 102.4 feet, a de-
cline of approximately 10 feet. After the reduction in pumping at Texas City, recovery started

immediately, and between May 1948 and May 1951 the recovery amounted to 24.5 feet.

NORTHWESTERN PART OF THE COUNTY

In the northwestern part of Galveston County the available ground-water supply has not
been widely exploited. Although the source of all water for domestic use, stock, industry,

and public supply is from wells, there are few large-capacity wells.

Most of the smaller domestic and stock wells are screened opposite sands of the upper part
of the Beaunont clay at depths ranging from 30 to 20C feet and averaging about 130 feet. Although
there 1s a wide range in the quality of the water from these wells, in general the water is of
fair quality although slightly hard, and at places it contains objectionable quantities of iron.

In 1952 the water levels in these wells ranged from 7 to 25 feet below the land surface.

Although most of the wells are screened opposite sands of the upper part of the Beaumont clay,
some of the wells withdraw water from the "Alta Loma" sand at depths ranging from about 400 feet
to slightly more than 700 feet. The water from these wells is soft and of good cquality. The
static (nonpumping) water levels in 1952 ranged from 84 feet below the land surface in well A-7 to
113 feet in well E-15.
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Electric logs of oil tests in the area indicate that some of the upper sands of ‘the Lissie
formation may contain fresh water. Very little information is available however on the few

wells that may tap that formation.:

NORTHEASTERN PART OF THE COUNTY

Wells in the northeastern part of the county obtain water from the upper sands of the
Beaumont clay and the “Alta Loma’ sand. Although water is obtained from the upper sands of
the Beaumont clay. from wells ranging in depth from less than 100 feet to slightly more than
400 feet, a large number of wells withdraw water from the “Alta Loma’ sand at depths ranging
from 500 to 750 feet.

League City and Dickinson have 2 wells each and Kemah has 1 well. These 5 wells supply a
total population of about 4,500 persons. Some ground water is used for irrigation of garden
truck in the areas adjacent to League City and Dickinsoin. However, most of this area is grazing

land in which only a very small amount of water for stock is required.

GALVESTON ISLAND

The use of ground water on Galveston Island has been limited by the poor quality of the
water. Although the city of Galveston failed to find a suitable supply of water on the island
for public supply. a considerable quantity of ground water from both the upper part of the
Beaumont clay and the “Al.a Loma”’ sand has been used for industrial purposes. Wells tapping
the upper part of the Beaumont ¢lay have had yields as great as 400 gpm. Well N-9 at the
Galveston-Houston Brewery was reported yielding 2 200 gpm from the ‘Alta Loma  sand in May
1947. but the water is highly mineralized A few of the wells on the island including well

N-9, are still in use but most of them have been abandoned.

No large supplies of fresh ground water are available on Galveston Island. However. small
supplies suitable for domestic or stock use might be obtained from shallow wells tapping the

beach and dune-sand deposits. especially in the southwestern part of the island.

BOLI'VAR PENINSUL_a

Bolivar Peninsula is sparsely populated and the few wells are mostly shallow dug wells
which yield only small supplieé of moderately to‘highly mineralized water from Recent deposits
of beach sand. A few wells between 130 and 350 feet in depth have been drilled in the vici-
nity of Caplen to supply water for domestic use and for drilling oi1>tests‘ Analyses of water
from these wells show that the water is moderately to highly mineralized. Cisterns furnish most

of the water for domestic use in this area
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From a study of electric logs in the vicinity of Bolivar Peninsula, it appears that no

large supplies of fresh water are available for development. tHowever, small supplies might

be developed by the use of properly constructed installations in the weach sands and sand

dunes where a small amount of fresh water floats on the salty water. The installations

might consist of a line of shallow wells or a central collecting sump with radial horizontal
drains. Such installations should be designed to skim off{ the fresh water at slow rates of

withcdrawal.

SURFACE WATER

Surface water from Clear Creek and Dickinson Bayeu has been used for many years on a
small scale for irrigating rice and figs in Galveston County; however, at present the main

source of surface water in Galveston County is the Brazos Fiver.

The Rrazos River is one of the largest rivers in Texas. The average flow at Pichmond :
for the period of record (1903-05, 1922-52) was 4,886 mgd, according to records of the U. 3.
Ceological Survey (Water-Supply Paper 1242). A large part of the total flow occurs shortly
after heavy rains, and prolonged periods of drought reduce the discharge to relatively small
flows. Iigure 7 shows the average flow, by months, of the Brazos iHiver at Hichmond, about

65 miles northwest of Galveston in Fort Bend County.

The quality of the water from the Brazos Fiver fluctuates through a wide range. [uring
periods of low flow, the dissolved solids may be relatively high, and during periods when the
discharge is high. the dissolved solids are relatively low. Figure § shows the relation of

dissolved solids to flow for the years 1949 to 1951.

IRRIGATION

In 1942 the American Canal Co. and the RBriscoe Irrigation Co., after diverting water from
the Brazos Biver for many years for the irrigation of rice in Brazoria County, extended their

canal systems and began diverting water from the Brazos for rice irrigation in Galveston County.

Yith the availability of this water more and more acreage was planted in rice until in
1951 more than 20,000 acres was being irrigated. Table 5 shows by years the rice acreage
irrigated with water diverted from the Brazos River by the American Canal Co. and Briscoe
Irrigation Co., and an estimate of the quantity of water used for irrigation. It is esti-
mated that, in irrigating rice, approximately 2.5 acre-feet 8/ of water 1s used for each
acre. fowever, because of losses by seepage and evaporation between the points of diversion
on the Brazos River and the users, it is estimated that between 3 and 5 acre-feet of water is

diverted for each acre irrigated.

2/ One acre-foot of water eqguals 325,829 gallons.
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BuHetin 5502

Texas Boord of Water Engineers In cooperation with the U. S. Geological Survey and the city of Golveston
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Tabte 5.- Rice irrigation in Gaiveston County with water diverted from the Brazos River

American Briscoe T Fstimated

Canai Co. Irrigation Co. : Total water used
Year (acres) . (acres) acres (acre-feet)
1942 7.700 1. 000 8.700 22.000
1943 7.700 1.500 9.200 23,000
1944 7.300 4. 000 11.300 28,000
1945 4,700 © 5,400 10. 100 25,000
1946 2,900 6. 400 9.300 23,000
1947 4.600 6. 400 11,000 27.500
1948 5.500 7,500 13,000 32.500
1949 _ 7,500 12.000 19,500 49.000
1950 4,100 12.000 16.100 40, 000
1951 5.300 15.000 ; 20 200 51.000

INDUSTRIAL USE

Owing to the industrial expansion at Texas City. local overdevelopment of the ground-
water reservoirs had created a widespread cone of depression causing salt-water intrusion
and subsidence of the land surface In 1945 the industries began to 1nvestigate the possi-
bilities of obtaining a supplementary supply of surface water. The two most logical sources
of surface water were the San Jacinto Hiver and the Drazos Kiver. After an extensive inves-
tigation the Brazos fiiver was selected to supply water to this area through an extension of
the canal system of the Briscoe Irrigation Co. ‘llie Calveston County Water Co. was formed and

1s jointly owned by the companies operating in the Texas City area.

Water from the Brazos River thus became available to the industries in July 1948. At

the end of 1951 the average daily industrial use of surface water was 16.7 million gallons.

In order to get the best quality of water availacle and to provide an adequate supply at
all times. the CGalveston County Water Co. constructed a 1.000-acre reservoir capable of
impounding 2.7 billion gallons of water. In addition 1insofar as possible, wuter of the
best quality 1s diverted. the operation being based upon the results of analyses of daily
samples collected at Richmond Tex. Table 6 is presented to show the quality of the water

delivered to the industries since the start of operations.

Tabie 6.- Quaiity of Brazos River water delivered to the Texas City industries (1949-51)h‘

1949 - 1930 1951

Minimum 291 276 416

Dissoived solids Average 732 452 748
(ppm) Maximum 1.298 865 1, 440
Minimum 32 46 76

Chitoride Average 186 84 200
(ppm) Maximum 450 226 410

' Minimum 8 23 48

Suifate ) Average 134 54 119
(ppm) ’ Maximum 374 142 176

_b/ Information suppiied by Gus Thornton, Gaiveston County Water Co.
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GROUND-WATER HYDROLOGY

.

The fundamental principles of the occurrence and movement of ground water have been
presented in papers by Meinzer (1923, 1923p, and 1931), Meinzer and Wenzel (1942), and others.
The discussion that follows is a brief outline of those general principles and 1s limited

to those phases that are essential to an understanding of the problems under consideration.

SOURCE AND MOVEMENT OF GROUND WATER

- The replenistiment of all ground-water reservoirs in Galveston County depends on rain-
fall. when precipitation occurs, a part.of the water runs off in streams, a part is re-
turned to the atmosphere by evaporation and by transpiration of plants, and a small part

sinks downward to the zone of saturation and becomes ground water.

Ground water occurs under two conditions: (1) It has passed beneath a relatively
impermeable body so that it is confined and under pressure; (2) the water-bearing strata
are unconfined and the water is not under pressure. If the water is under pressure it
will rise in wells above the level at which it is encountered and the water is said to
occur under artesian conditions. If the water in a well tapping an artesian aculfer rises
above the surface of the grqpﬂd, the well is called a flowing well. ‘Viere the water is
unconfined, no appreciable Tise takes place, and the water is said to occur under water-
table conditions. The level at which unconfined water is encountered in wells is called
the water table. Although water-table conditions exist on Galveston island and the Bolivar
Peninsula in the Hecent beach and dune sands, most of the water in CGalveston County occurs

under artesian conditions.

Water from precipitation moves downward through the permeable soil until its downward
progress is retarded by less permeable beds. Thence, the water moves laterally through the
water-bearing beds between the less permeable clays into the artesian reservoir. The force
which provides this movement and maintains pressure in the artesian reservoir is gravity.

The water at the outcrop is unconfined and the water table is as high as, or higher than, the

water levels in wells in the artesian area.

An analogy exists between a man—made distribution system and an artesian ground-water
system. In an artesian ground-water reservoir the water at the outcrop provides a natural
hydraulic head, just as the water in a standpipe or elevated tank provides a head in a man-
made system. If the man-made system is kept tightly closed, the pressure per square inch at
any point will be equal to the weight of a water column having a cross-sectional area of
1 square inch and a height equivalent to the difference in altitude between that point and
the surface of the water in the reservoir or standpipe. If, however, a faucet is opened and

water is permitted to escape, the pressure at that point will be lowered and a hydraulic
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gradient will be established toward it. If many such outlets are opened, the pressure
throughout the system will drop owing to frictional losses, and the flow from these out-
lets may diminish to a fraction of their original flow even though the pressure in the
standpipe or elevated tank is maintained at a constant level. The system is still full of
water, but a part of the pressure head at the outlets has been lost by friction in the

pipe. Friction losses increase with the velocity of the water in the pipe.

Similarly, ground water under artesian conditions moves downward through the sands
between the less permeable clays to points of natural discharge. such as springs, or to
points of artificial discharge, such as wells. As in the man-made distribution system,
wherever water escapes from the aquifer a hydraulic gradient will be established toward the

point of discharge.

In the ground-water reservoirs supplying the greater part of Galveston County, water
percolates through interstices in the sand and may cause the frictional losses to be rela-
tively high and the rate of movement to be slow - perhaps only a few hundred feet a year.
These aquifers, which were deposited in salty or brackish water must have been filled with
highly mineralized water at the time of deposition. Much of the original salty water has
been replaced by fresh water that came from rainfall on the outcrop. This change in water
quality could not have been accomplished unless there was some way for the water to move
out. Qutlets may exist through the clays, silts, and sands which overlie the main artesian
reservoir. Although the confining beds are often regarded as entirely impermeable under
natural hydraulic gradien.s, there is evidence that water may move very slowly even through
clays. The relatively large area of slow leakage along the contact of the overlying beds

may offset the low permeability and allow water to escape from the acuifer.

The withdrawal of water from a well causes a decline in artesian pressure, creating a
hydraulic gradient which increases in slope toward the well. The hydraulic gradient or
pressure surface forms an inverted curved-surface cone centered at the well, known as the
cone of depression. The cone becomes larger as the discharge continues. Two or more

wells in the same area may compete for the available water

Other factors being equal, the quantity of water moving toward a well is proportional
to the gradient of the cone of depression. \here two or more expanding cones of depression
overlap, a ridge or divide forms on the pressure surface between the wells across a vertical
section coinciding with the ridge no flow exists because the gradient reverses and flow is
limited by the quantity of water released from storage as the ridge is lowered. As a result,
the wells receive less water from the direction of the ridge and the discharge of the wells
decreases as the pumping levels are lowered. In an area where a cone of depression lies
between a salt-water source and another cone of depression, phe ridge between the two cones
might be important in limiting the flow of salt water into the cone farther from the salt

water.
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CAPACITY OF THE SANDS TO TRANSMIT AND YIELD WATER

The amount of water that can be withdrawn perennially from an artesian reservoir depends
largely upon (1) the capacity of the aquifers to serve as conduits from the areas of recharge
to the points of withdrawal; (2) the amount of water available for recharge to replace the
water that moves toward the points of withdrawal; and (3) the amount of water available from

storage as the artesian pressure declines.

The rate at which water is transmitted depends on the transmissibility of the agquifer
and the hydraulic gradient. The amount of water released from storage in an artesian
aquifer depends mainly on the elasticity and compressibility of the sands and their asso-

N

ciated confining clays, and of the contained water.

The coefficient of transmissibility used by the Ceological Survey is expressed as the
number of gallons of water, at the prevailing temperature, that will move in 1 day through a
vertical strip of the aquifer 1 foot wide and of a height equal to the full thickness of the
aquifer, under a hydraulic gradient of 100 percent, or 1 foot per foot. It may be expressed
also as the number of gallons a day moﬁing across a vertical section of the aquifer 1 mile

wide and having a hydraulic gradient of 1 foot per mile.

The amount of water yielded from storage with a decline in artesian pressure 1s dependent}
on the coefficient of storage. 'This coefficient for an artesian aquifer is defined as the '
volume of water in cubic feet that is released from storage in each column of the aquifer
having a base of 1 square foot and a height equal to the thickness of the aquifer when the

artesian head is lowered 1 foot.

Several pumping tests have been made in the Alta Loma and Texas City areas. These tests
consisted of pumping a well at a uniform rate and observing the rate of drawdown in a nearby
observation well or of stopping the pump and observing the rate of recovery in the pumped well
and other nearby observation wells. The results of the tests were analyzed by means of the

following equation developed under the direction of Theis (1935):

o . 114.60 €° 2=
T
u

where
1.87r2g .
Tt '

u=

s is the drawdown, in feet at any point in the vicinity of a well pumped at a uniform rate; (
1s the discharge of the well, in gallons a minute; T is the transmissibility of the aquifer, in
gallons a day; r is the distance from the discharging well to the point of observation in feet:

S is the coefficient of storage; and t is the time the well has been pumped, in days.
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RELATION BETWEEN SALT WATER AND FRESH WATER IN
WATER-BEARING SANDS

The basic principles of the relation of salt water to fresh water in a water-bearing sand
have been well established. Tlhe earliest scientific work on this provlem was done in Furope,
where the principles of the flotation of fresh water on salt water within the permeable rocks
of an island in the ocean were first investigated and discussed by Qadon Chyben (1889) and
Baurat lerzpberg (1901), working independently of each other. The result of this early work
is commonly called the Chyben-Herzberg theory; however, many later investigators have studied
and applied the theory to coastal aquifers with such favorable results that in the minds of
many the theory is now a principle. The application of the theory, however, must be modified

according to conditions found in nature.

NATURAL RELATION WHEN NOT DISTURBED BY PUMPING

Any body which floats in a liquid will take a position in static equilibrium so that a
volume of the liquid equal in weight to the floating body is displaced and the remainder of the
floating body will rest above the level of the heavier liquid. It is essentially this principle

which is applied in the Ghyben-Herzberg theory.

Figure 9 represents a cross section of an island composed of permeable sand and surrounded
entirely by sea water. Fresh water is lighter than salt water and will float on the salt water
with most of its volume submerged, in manner similar to that in which ice floats in water. In
an island of this type, the resistance of the sand to the flow of water causes the fresh water
from rainfall to build up a head above sea level sufficient to cause the water to flow slowly
into the ocean at or near the shores of the island, with a larger volume below sea level float-
ing on the salt water as a lens. This resistance to flow also prevents the mixing of the salt
and fresh waters in the sand below sea level by wave action. As the sand is assumed to be
uniformly permeable in all directions, the fresh-water head will cause a downward flow of fresh
water until 1t fills the sand to the depth at which its head is balanced by the head of the
salt water. Therefore, when essential equilibrium has been reached, the depth of fresh water
below sea level at any point on the island wjll be proportional to the fresh-water head above
- sea level and will depend also upon the relation of the specific gravities of fresh and salt
water. Although the specific gravity of sea water varies somewhat from place to place, the

average value is about 1.025 and that value is generally used in computations.

An explanation by Brown (1925) of the relation between the fresh water and salt water

under a small sand island, similar to that in figure 9, is shown by the following equation.
h= —t
g-1
where h= depth of fresh water below sea level
: t= height of fresh water above sea level
g= specific gravity of sea water as compared to the assumed gravity of 1
for fresh ground water.
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This equation may be verified if, from thc foregoing, it is assumed that H represents

the total thickness of fresh water; it then follows that

H= h+t+t

-

and when balanced by the same weight of sea water

H= hg=htt
and
h _t
g-1

If the specific gravity of sea water is 1:025, then from the foregoing equation h = 40t,
fresh water will be present 40 feet below sea level for each foot above sea level. On the
other hand, if the specific gravity of sea water is less than 1.025, then fresh water will be

present to a proportionally greater depth.

The Ghyben-Herzberg theory has been applied by many workers in describing the relation
between fresh and salt water in aquifers. It has bee: shown by [ubbert (1940, p. 924), how-
ever, that the‘theory is strictly valid only under conditions where static equilibrium
exists between the fresh and salt water - a condition that exists rarely if ever in nature.
Fresh ground-water is continually in motion. in aquifers, and a state of dynamic equilibrium

exists which slightly modifies the application of the Ghyben-Herzberg theory.

Figure 9 represents a section of an ideal artesian aquifer composed of uniformly pemmeable
sand which is underlain and covered by an impemmeable clay and which has an exposed intake area
and a submarine outcrop. If the principles of the Ghyben-Herzberg theory are applied, the
position of the zone of contact between fresh water and salt water in the aquifer can be
established. If it is assumed that the density of sea water is 1.025 and that of fresh
ground water is 1,0, then fresh water would lLe expected to be present to a depth below sea
level of 40 timesuthe height that the fresh water head rises above sea level, provided that

sufficient time has elapsed for complete flushing of tihe salt water from the aquifer.

The nature of the zone of diffusion between salt and fresh waters is a subject of con-
siderable discussion. It is believed by many, notably Pennink (1905); D’ Andrimont (1905),
Barksdale, Sundstrom, and Brunstein (1936), and Byers (1941) that the zone of diffusion which
exists is relatively narrow. Other writers, notably Krul and Liefrinck (1946) and Wentworth
(1951), imply that the zone is wide. Actually, the width is affected by the permeability of
the rocks, the rates of recharge and flowy, and the effects of tidal and seasonal fluctuations

of water level, sc that a considerable variation is to be expected.
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EFFECT OF PUMPING

In the foregoing section, the principles of the behavior of fresh water and salt water in
water-bearing sands in a state of relative equilibrium have been presented. Wiith these prin-
‘ciples in mind, it is quite possible to develop a continuous supply of fresh water from sands
exposed in part to salt water. The amount of water that can be withdrawn will be influenced
by the methods used to develop the supply, by local conditions. and by the amount of water
available for recharge. The effect of pumping and the rate of withdrawal will have a signi-

ficant influence upon the continuity of the supply.

As the depth of fresh water is directly related to the fresh-water head above sea level,
any general lowering of the head of the fresh water in a sand exposed for a part of its extent
to the ocean will permit the salt water to encroach upon the fresh-water portion of the aquifer.
Where water occurs under water-table or shallow artesian conditions the lowering of the fresh-
water Head may occur as a result of such natural conditions as a dry year or a series of dry
years. Natural lowering of the fresh-water head is likely to be small and of little con-
sequence in a geologic and hydrologic setting such as that in Galveston County; in the deeper
artesian aquifers, the natural conditions leading to the lowering of the fresh-water head
are generally insignificant: The lowering of the fresh-water head by pumping will generally

have the greatest effect on the inland encroachment of salt water.

The rate of movement of the zone of contact between fresh and salt water will be governed
mostly by the rate of pumping, as it will be necessary to remove, by pumping, the fresh water
between the original position of the zone of contact and the position that it would occupy

when equilibrium between recharge and discharge was established.

It has already been pointed out that salt water fills the sand around and beneath the lens
of fresh water under a small island composed entirely of sand. The effect of pumping a well in
such a sand is shown in figure 10. As the depth of the zone of contact is determined theoreti-
cally by the head of frosh water at any point, any lowering of the water table should cause a
proportional rise of the salt water underlying the fresh water. Figure 10 shows a shallow well
that is being pumped at a rate sufficient to draw the level of the fresh water down to a point
a few feet above sea level. The cone of depression caused by pumping this well causes the salt
water to rise from beneath the island in a shape similar to the cone of depression, but inverted
and proportionally much greater in its vertical dimension. The distance to which the salt water
will rise with a given drop of water level is determined by the relation between the specific
gravities of the fresh water and the salt water. The position of the zone of contact is not

affected outside of the influence of the cone of depression as a result of pumping the well.

In an artesian sand, the pumping of a well does not ordinarily draw the head down to such
a depth that the sand around the well is drained as under water-table conditions. The removal
of pressure at and around a pumped well creates a vertical hydraulic gradient between the sand
from which water is being withdrawn and underlying sands. If the pumped sand 1s separatad from

the underlying salt-water sands by clay layers of low permeability, the clay retards the upward
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FIGURE 10.- Theorefical effect of pumping water from wells in sands exposed to salt water.
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movement so that only small quantities of salt water rise from below. If not enough salt
water can move through the confining clays of an idealized artesian aquifer to cause con-
tamination, then the only possibility of contamination will be by lateral migration of

salt water through the aquifer.

If the cone of depression resulting from the pumping of a well does not extend to the
zone of diffusion, a ground-water divide will be established and the zone of diffusion will
not move toward the well. As long as the artesian pressures existing between the pumped
well and the zone of diffusion are maintained at a sufficient elevation to hold back the
salt water in accordance with the Ghyben-Herzberg principle, there will be no encroachment
of salt water. If the cone of depression extends to the zone of diffusion, it is only a

matter of time until the salt water will enter the pumped well (fig. 10).

SALT WATER IN GALVESTON COUNTY

The ideal geologic and hydrologic conditions arbitrarily assumed in the preceding dis-
cussion rarely occur in nature. The fresh-water aguifers in Galveston County, most of which
were deposited in salt or brackish water, must have had some areas of discharge so that cir-
culation could occur and allow them to be flushed. The method by which the aquifers were

flushed has long been a subject for speculation.

It is possible that the aquifers are continuous in the offshore direction and that their
dip continues at the same rate as was found in Galveston County. This would place the sub-
marine outcrop of the “Alta Loma” sand some 160 miles offshore at a depth of about 4,300 feet
below sea level as shown in figure 1IA. The head at Alta Loma, before any appreciable ground
water was withdrawn, is reported to have been approximately 48 feet above sea level. On the
basis of the head in the probable outcrop area, of at least 48 and more probably 50 or 60 feet
above sea level, and on the assumption that all down-dip movement of water was through the
submarine outcrop, the fresh-water head would have been adequate to displace the salt water
to a depth of at least 2,000 feet below sea level, which would have put the contact beyond
Galveston Island. Water from the “Alta Loma” sand on Galveston Island has always been
highly mineralized and at present contains about 3,400 ﬁarts per million of chloride.

Because of the high salinity of the water from the “Alta Loma” on Galveston Island and
because of the improbability that permeable sand extends ail the way to the continental
slope, this method of natural flushing appears unlikely.

It is possible that the dip of the formations flattens in the seaward direction and that
the sands are continuous to a submarine outcrop at a depth much less than 4,300 feet, as is
shown in figure 11B. If this were true, the heads that existed before ground-water withdrawals
began would have been sufficient to cause circulation and account for whatever flushing hhs;

©
occurred.
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Another possible method of flushing is based on the assumption that the clays overlying
the “Alta Loma” are not continuous. Many sandy zones are present in the upper part of the
Beaumont clay and it is not unreasonable to believe that deviously interconnected sandy zones
may connect the “Alta Loma” with the floor of the Gulf of Mexico as is shown in figure 11C.
Flushing could be accomplished through the sandy zones, and fresh water could not exist

beyond the limit of this discharge area.

In the foregoing possibilities it is assumed that the “Alta Loma” sand is continuous
beneath the continental shelf either to the continental slope or to some break in the over-
lying clays to allow discharge of water to the floor of the Gulf. If the sand is not con-
tinous but instead gradeé into a marine shale, some other exit must bé provided. Although the
overlying clays have generally been regarded as being impermeable when compared to the sands,
they are not entirely impermeable. The surface area of these clays in contact with the "Alta
Loma” is very large when compared to the cross-sectional area of the sand itself. The
vertical gradient at the contact between the sand below and the clay above is high and much
time has elapsed since their deposition. With these factors in mind, it is quite possible
that flushing of the formation occurred through these overlying clays in the manner shown in
figure 11D.

As long as there is a seaward gradient in the piezometric surface, ground water must move
seaward and the process of flushing continues, The same points or areas of egress, however,
become points or areas of encroachment when the gradient is reversed; and, obviously the
gradient depends on the relative position of land and sea levels. Changes in sea level have

occurred in Pleistocene and Recent time but details are not known.

Some flushing has occurred, but how complete this flushing has been is not known. However,
as far inland as Alta Loma, the salinity of the water in the basal few feet of the “Alta Loma”

sand indicates that only partial flushing of the aquifer has occurred there.

Prior to test drilling by the city of Galveston between 1940 and 1941, it was believed
that the “Alta Loma"” was underlain by a thick, continuous clay. The test-drilling program
revealed a layer of clay at each location, but the thickness ranged from only about 3 feet to
about 186 feet. The clay is underlain by or interbedded with sands which contain highly
mineralized water. Owing to the wide range in thicknesses encountered, it is quite probable
that the clay may pinch out altogether in places and permit the ﬁpward movement of saline
water into the “Alta Loma’ and subsequent lateral movement to wells. The fact that the arte-
sian head in the underlying sands is approximately the same as that in the "Alta Loma” and
has declined at the same rate as wells screened opposite the "Alta Loma” (see fig. 31)
suggests that the clay beds offer little protection against the upward encroachment of salt

water.
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Apparently salt water is encroaching from both down dip and from below. The analytical
treatment of each of these conditions by itself is comparatively simple; however, the com-
plexities involved when both conditions exist are such that much more detailed data must be
obtained prior to any attempt to evaluate the problem properly. It is noteworthy that, with
a decrease in pressure in the ‘Alta Loma’ sand, the chloride content tends to increase, but

once equilibrium is approached the chloride content remains relatively constant.

The salt water in the “Alta Loma” sand appears to occur in the form of a wedge in the
lower part of the formation, thickening down dip. Within the zone of diffusion between the
fresh water and saline water, the salinity appears to increase rapidly with depth; however,
the vertical range between fresh water and water as saline as that encountered in the ocean
probably extends through a considerable depth. Any encroachment resulting from the movement
of water up dip would probably show in the form of gradual rather than abrupt increases in

the chloride content of the water withdrawn.

Details of the encroachment of salt water into the Galveston well field are given in the

section on the quality of water in the “Alta Loma” sand.

LISSIE FORMATION

The Lissie formation has little value as an aquifer in Calveston County. Although elec-
tric logs of oil tests indicate that the upper portion possibly contains fresh water in the
extreme northern part of the county, it is believed that - with the natural hydraulic gradient
already reversed as a result of heavy pumping in llarris County - salt-water encroachment would
occur in a relatively short time. The artesian pressures have declined to the extent that
wells completed in this formation would have no advantage over wells completed in the overlying
“Alta Lomai’ sand or sands of the upper part of the Beaumont clay. In addition, it is unlikely

that the quality of the water from the upper Lissie would be superior to that of the “Alta Loma".

The few wells that tap the Lissie formation were probably drilled to take advantage of the
once higher pressures in this formation. Well E-22 was drilled in 1924 to furnish water for a
private swimming pool and was completed in the Lissie. The water is reported to have been
salty when the well was completed, however there was sufficient pressure to cause it to flow
enough to fill the swimming pool  When this well was visited in 1932 it was still flowing;
however when the well was next visited in March 1939, the water level had declined to 13.1
feet below the land surface: in July 1941 it was 20.3 feet below the land surface; and in
November 1951, 64.6 feet below.

The decline of artesian pressure in this well has continued without large withdrawals from
the Lissie in Galveston County. Two possible causes of this decline are: (1) That the large
withdrawal of water from the Lissie formation in larris County has created a widespread cone of
depression, or (2) that the “Alta Loma” and Lissie are interconnected and the decline reflects

pumping from the “Alta Loma’ sand.
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BEAUMONT CLAY

“ALTA LOMA” SAND
SPECIFIC CAPACITIES OF WELLS

‘Ithe pumping of a well will cause a drop or drawdown in the water level in a well. The
relation that exists between the discharge and the drawdown of a well is known as the specif-
ic capacity and is usually expressed in gallons per minute per foot of drawdown. For example,
if a well is pumped at the rate of 500 gpm and the water level is lowered 50 feet, its specific
capacity is 10 gpm per foot of drawdown. In a like manner, if the specific capacity of a well
is 10 gpm per foot of drawdown, there is an implication that, within certain limits, the yield

of the well will be increased 10 gpm for every foot of increased drawdown.

The specific capacity of a well is controlled by several factors, principally the coeffi-
cients of transmissibility and storage, the effective radius of the well, the well construction,
and the degree to which the well has been developed. The following tabulation shows the yield,
drawdown, screen diameter, and specific capacity of wells in Galveston County screened opposite

the "Alta Loma" sand.

- - . . . . " "
Tabie 7.- Yield and specific capacities of wells screened opposite the Aita Loma sand

in Galveston County

Screen Draw- Specific
Weil Owner diameter Yield down capacity
(in.) {gpm} (fe.) (gpm/ft.)

B-38 | Galveston County Water Control &

Improvement District 2 well 1 6 150 14 10.7
E-78 | City of Gaiveston weil 10 10% 1,025 45 22.8
E-81 | City of Galveston well 13 10% 1,040 32 32.5
E-83 | City of Galveston weil 12 10% 1.025 42 24.4
E-84 | City of Galveston well 9 10% 1,002 53.4 18.8
E-87 | City of Galveston well 11 10% 1,012 49 20.7
E-92 | Coty of Galveston well 14 10% 1,040 30 34.7
F-51 | Carbide & Carbon Chemicais Corp. well 3 10 1,500 47 31.9
F-53 | Pan American Refining Corp. well 6 10 1, 500 49 30.6
F-55| Pan American Refining Corp. well 3 : 8 1,240 98 12.7
F-57 | Pan American Refining Corp. weii 9 10% 1,515 57 26.6
L-21 | Gaiveston County Water Control & Improvement

District 7 6 5/8 620 33 18.8
L-64 | City of Gaiveston well 2 7 720 20 8.0
L-65| City of Gaiveston well 3 7 780 46 17.0
L-67 | City of Galveston well 5 8 729 64 11.4
L-68 | City of Gaiveston well 8 12 2,550 82 31.1

(Continued on next page)
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Tabie 7. Yietd and specific capacities of weils screened opposite the "Alta Loma” sand
in Galveston County--Continued

Well Ovner ' diS;:::::r Yield oo ?;;:th;
(in.) (gpm) (ft.) (gpm/ft.)
M-1 Gaiveston County Water Controi &
Improvement Thstrict 3, well 4 10% 831 25 33.2
M-2 Galveston County Water Control &
Improvement District 3, well 3 10% 805 31 26.0
M-23 | Carbide & Carbon Chemicals Corp. weil 7 10% 1.420 59 24.1
M-25 | Carbide & Carbon Chemicais Corp. wel! 2 10 1, 500 49 30.6
M-26 | Carbide & Carbon Chemicals Corp. weil 1 10% 1. 500 50 30.0
M-28 | Pan American Refining Corp. well 7 10 1,550 40 38.8
M-29 | Pan American Refining Corp. well 8 10 1,535 57 26.9
M-33 { Pan American Refining Corp. weil 10 10% 1, 500 49 30.6
M-35 | Repubiic Oil Refining Co. weli 4 12% 1.225 40 30.6
M-37 | Republic 01l Refining Co. well 2 10% 1,435 39 36.8
M-38 | Texas City Refining Co., Inc. well 2 10% 800 34 23.5
M-39 | Texas City Refining Co., Inc. weil 1 10% 800 27 29.6
N-9 Galveston-Houston Breweries, Inc. 10% 2,200 60 36.7

ARTESIAN PRESSURES

In 1895, according to Taylor (1907), the artesian pressure in two wells tapping the “Alta
Loma” sand in Texas City was sufficient to raise the water 8 feet above the land surface. About
1900, an artesian head of 32 feet above the land surface was reported in a well near Dickinson
and 30 feet in 3 wells near Hitchcock. At Alta Loma the pressure was sufficient in 1895 to raise
the wpter 28 feet above the land surface. Taylor (1907, p. 27) states that there were about 90
flowing wells throughout the county. It is reported that the last of the flowing wells screened

opposite the “Alta Loma” ceased flowing by about 1930.

The largest declines in water levels in wells screened opposite the “Alta Loma” sand
occurred between 1941 and 1948 as a result of the rapid development. Figure 12 illustrates

the declines in artesian pressure that occurred from 1941 to 1948.

Because of the reduction in pumping in the Texas City area, resulting from the introduction
of surface water in 1948, water levels in wells screened opposite the “Alta Loma" sand began to
rise. The recovery was noticed over a large area extending out from Texas City. This is illus-
trated in figure 13, which shows the net changes in artesian pressure that occurred from 1948
to 1952.
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Because wells at Alta Loma and Texas City in Galveston County, and at Baytown, La Porte,
Pasadena, and Deer Park in Harris County, all withdraw water from the “Alta Loma” sand, the
artesian pressures have been influenced to varying degrees by the pumping throughout the

region,

Measurements of the water levels in observation wells screened in the “Alta Loma” sand
in Calveston County have been made periodically since 1931. Most of the measurements have
been published annually, in U. S. Geological Survey Water-Supply Papers 777, 817, 840, 845,
886, 909, 939, 947, 989, 1019, 1026, 1074, 1099, 1129, 1159, 1168, 1194, and 1224, for the
period through 1952. Hydrographs of selected observation wells screened opposite the
“Alta Loma"” are shown in figures 14 and 15.

The change in water levels in observation wells screened opposite the “Alta Loma” sand
in different areas of Galveston County, between 1939 and 1951, based on measurements made

during the spring of each year, is shown in table 8.

Table 8.- Net decline or rise (%) of artesian pressures in wells screened opposite the "Alta Loma" sand

(For location of wells, see pl. 1)

| Weld Dﬁ%th 1939 ] 1941 ['1945 |- 1946 1947 1948 1949 1950 1951 1941
well to to to to to to to to to to
(ft.) 1941 1945. | 1946 1947 1948 1949 1950 1951 1952 1952
. Alta Loma area
E-104 790+ 17.76 { 36.09 4.49 2.47 2.38 | 16.12 | +2.85 +.33 .62 | 36.75
L-68" 884 - - 2.87 2.88 - - +4.72 1.86 4.89 -
L-63 874 - 35.70 5.78 1.35 .09 [+10.97 2.20 1.39 | +43 | 35.11
E-92 805 - - 2.30 1.40 6.00 | +1.45 | *1.35 .10 1.20 -
L-11 940 - 36.75 | 2.58 1.38 5.04 | %6.36 | 136 | .62 1.54 | 34.19
E-79 780 - " 44.89 1.66 4.27 | 4.61 t.05 +.83 | +.93 1.00 | 54.62
E-88 770 - . .85 | 5.43 | 2.85 ] 13.03 .55 | *2.44 60 -
D-14 . 680 - .- - 2.42 4.18 | 3.60 1.91 .01 1.59 1.07 -
D-18 642 8.76 - - 15.58 | 3.57 .83 1.50 - o -
L-25 744 .o 26.59 3.97 2.03 | 4.01 | ¥3.38 | 13.61 .09 2.31 | 32.01
L-33 923 13.62 - - - - - . - 1.81 | 30.58
Texas City area
M-39 1,006 - - - 2.87 | 6.84 | +7.98 | +15.97 | 1.10 -
F-50 1,005 - | 43.23 |t+4.14 | 3.37 | "9.05 {t17.77 | t16.29 | *.54 { +5.28 | 11.63
F-34 914 11.24 | 38.35 ]+1.84 .79 | 9.94 | 18.95 | +15.13 | -~ - -
M-15 | 794 22.17 | 29.10 | 3.03 | t2.36 | 8.76 | t5.71 | t 7.83 | +. 79 t.79 | 23.38
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Table 8.~ Net deciine or rise (1) of artesian pressures in wells screened opposite the “Alta Loma” sand--
Continued (For location of wells, see pi. 1)

Depth
Well of 1939 1941 1945 1946 1947 1948 1849 1950 1951 1941
well to to to to to to to to to to
(ft.) 1941 1945 1946 1947 1943 1949 1950 1951 1952 1952
Dickinson area
F-2 665 - 24.99 3.90 2.11 4. 42 2.03 | t1.32 =90 2,50 [ 39.53
E-41 625 - . 22.90 4.02 .63 9.97 - - - 5.21 | 41.01
E-44 615 2.20 | 23.61 2.88 .40 2.63 4.68 +.66 3.83 5.61 | 42.98
E-47 740 - - - +.53 2.16 +.07 .95 - - -
E-35 750 1.90 | 25.14 - - 2.21 - - - - -
E-65 700 - 16.27 3.23 - - - +5.08 +.69 2.32 | 32.73
F-23 672 - 40.70 | 19.23 2.43 3.28 9.08 | 18.53 .61 3.86 | 42.20
League City area
D=7 600 - 21.55 2.30 4.64 2.30 3.36 2717 3,01 2.39 | 41.72
E-15 700 - 131 2.59 4.37 1.50 3.25 - - 1.77 | 34.58
E-7 680 1.31 | 17.05 | t1.57 8.33 1.45 3.09 Pl 2.27 2.05 | 34.92
B-45 600 - - - - - - 2.32 4.69 3.86 -
B-10 500 4.31 | 16.87 3.27 4.43 2.69 322 2.69 3.48 2.29 | 38.94
Friendswood area
A-6 560 4.78 - T - = 4. 80 - - - -
A-T 562 4. 51 - - - - - 2.40 6.25 2.26 | 55.75
D-3 600 8.05 | 271.72 | - - 2.30 6.09 2.00 2.55 2.49 | 51.16

Profiles of the piezometric surface of the “Alta Loma” sand have been prepared along two lines
(fig. 16). One extends from north of Pasadena in Harris County through Alta Loma to the Culf of Mexico
and the other extends across the mainland of Galveston County in an east-west direction north of Alta
Loma through Texas City; These illustrate the piezometric surface as it is believed to have been prior

to any significant withdrawals and as it existed during the springs of 1941, 1948, and 1952.

PUMPAGE

The “Alta Loma” sand is the most productive aquifer in Galveston County. Wells of the city
of Galveston at AltaLoma and the industrial plants at Texas City, and wells at Lamarque, Hitch-
cock, League City, and Kemah, all withdraw water from this aquifer., In addition, many of the
wells of the industrial plants at Baytown, La Porte, and along the Houston Ship Channel in

Harris County pump large quantities of water from this aquifer.
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The largest withdrawals of ground water in Galveston County are from the Alta Loma and
Texas City areas. As early as 1892, wells withdrawing water from the "Alta Loma” sand were
in existence, although large-scale development is considered to have begun in 1894-95 when

the city of Galveston located its well field at Alta Loma.

The average daily pumpage from this aquifer in the Alta Loma and Texas City areas in-
creased gradually from approximately 1.5 mgd in 1896 to 5.4 mgd in 1930, The average daily
pumpage increased from 5.4 mgd in 1930 to 29.6 mgd in 1944. After World War II there was a
slight reduction in pumpage and, with the introduction of surface water to the Texas City
industries in 1948, a large reduction occurred. The average daily pumpage in the Alta Loma
and Texas City areas from the "Alta Loma” sand from 1890 to 1951 is shown graphically in
figure 17.

PUMPING TESTS

Several pumping tests have been made in Calveston County to determine the coefficients
of transmissibility and storage of the “Alta Loma” sand. The following table gives a summary

of the results of tests made from 1939 to 1951.

Table 9.« Coefficients of transmissibility and storage as determined from pumping tests in the
' ‘Alca Loma” sand, 1939 to 1951

| Coefficient Coefficient
Area Well ~ of of Remarks
transmissibility storage
(gpd/ft.) '
Alta Loma - 100,000 0.0006 Average values from several tests of the
city of Galveston’s oid well field in
1939.
Aita Loma E-84 102, 500 .00048 Pumping weil E-83.
106, 000 -0003 Pumping well E-87.
E-78 110,000 00059 Pumping weil E-83.
94, 500 - Recovery in well E-T8.
E-87 101, 000 -00044
E-83 115,000 - Pumping well E-83.
E-81 106,000 .00059 Pumping well E-83.
E-81 90,000 - Recovery in well E-81.
Texas City F-50a 165,000 .0006 Pumping well F-5.
146,000 .00048 Pumping well M-25.
158,000 +00019 Recovery in well M-26.
F-50 149,000 .00023 Pumping well F-5,
153,000 .00055 Pumping well M-25.
145,000 .00047 Recovery in well M-26.

The coefficients of transmissibility and storage may be used to compute future drawdown in
water levels for considerable distances, if geologic and hydrologic conditions are favorable.
Usually, the average of the coefficients obtained from several tests is used in such computa-
tions. Owing to the changes in thickdess of the "Alta Loma,” it is better to use the average
of the tests at Alta Loma for the area adjacent to that locality, and different values deter-
mined from the tests at Texas City for that area, Figure 18 is presented to show the theo-

retical drawdowns that would be produced by pumping 1 mgd from ideal aquifers having
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coefficients of transmissibilities of 102,000 and 153,000 gpd per foot and coefficients of
storage of 0.00052 and 0.00042, respectively.

THE SHAPE OF THE PIEZOMETRIC SURFACE AND ITS

RELATION TO THE NOVEMENT OF WATER

Maps of Calveston County and parts of Harris and Chambers Counties have been prepared
periodically, illustrating the altitude of water levels in wells based on measurements made
during the spring in wells screened opposite the “Alta Loma” sand. Maps for the years 1941,
1948, and 1952 (figs. 19 to 21) show the position and areal extent of the cones of depression

as they existed at those times.

These maps of the piezometric surface indicate the direction of movement of water, which
is normal to the isopiestic (contour) lines. ‘They also indicave the altitude to which the
water level in each well screened opposite the “Alta Loma” sand would have risen at the time

shovm.

The contour map of the piezometric surface of the “Alta Loma” sand for 1941 (fig. 19)
shows three prominent cones of depression. These cones are centered at Baytown, Texas City,
and Alta Loma. Although the oldest of the cones is at Alta Loma, the one at Baytown was the
largest in 1941. '

By 1948, the shape of the piezometric surface had changed materially. Additional declines
of 50 feet at Baytown, 70 feet in the Pasadena-Deer Park area, 46 feet in the Alta Loma area,
and 33 feet in the Texas City area had been observed. The pumping along the Houston Ship
Channel between Pasadena and Deer Park had become sufficient to create a separate cone of de-
pression. The same was true in the vicinity of La Porte. Owing to this pumping, a ground-
water divide had been formed a short distance north of Alta Loma. Another divide which pre-
viously had been formed between Alta Loma and Texas City was moving slowly toward Alta Loma.
The greatest movement of water toward Alta Loma at that time appeared to be largely from the

south and west.

Between 1948 and 1952 more changes occurred. The recovery of water levels resulting from
a large reduction in pumpage at Texas City in 1948 was sufficient to remove almost completely
the cone of depression that had been formed there. Pumpage along the Houston Ship Channel,
between Pasadena and Deer Park, had become so great that the individual cones of depression
existing at Baytown and La Porte became subsidiary cones on the larger cone centered at Deer
Park. The influence of this large cone extended well into Galveston County. The ground-water
divide north of Alta Loma had become sharply accentuated. It appears that water may now move
toward Alta Loma from almost any direction except. that the movement of water from the north

probably will be reduced ultimately as the ground-water divide is lowered.
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UPPER PART OF BEAUMONT CLAY

The upper part of the Beaumont clay is an important source of water in Galveston County.
Wells throughout the county tap this aguifer, and at Texas City it is heavily pumped to supply
water for public supply and industrial use. As early as 1892, wells were drawing water from
this aquifer both on the mainland and on Galveston Island. Most of the domestic and stock
wells on the mainland yield small to moderate quantities of water from sands of this unit.
Development of ground water from it has increased gradually for more than 60 years. Large-
scale development began in the Texas City area about 1933 and by 1948 more than 7 mgd was
being withdrawn in the Texas City area. Since 1948, the average withdrawal in that area has

fluctuated between 7.4 and 5.2 med.

SPECIFIC CAPACITIES OF WELLS

As stated previously, sands in the upper part of the Beaumont clay yield small to moderate
amounts of water to wells in Galveston County. Generally wells that withdraw water from those
sands have a greater amount of drawdown at a given yield than do wells of comparable size

screened opposite the "Alta Loma” sand.

The specific capacity of several of the larger wells screened opposite the sands of the

upper part of the Reaumont clay are given in table 10.

Tabie 10.- Yieid and specific capacities of welis screened opposite sands of the, upper part of
the Beaumont ciay in Galveston County

Screen Draw- | Specific
Weil Owner size Yieid down capacity
(in.) (gpm) (ft.) | (gpm/ft.)
R-51 | Bradshaw Nursery 6 250 30 8.3
P-26 | Gaiveston County Water Controi & Improvement
District 1, weldl 2 5 343 68 5.0
E-27 | Galveston County Water Controi & lwprovement
District 1, weil 1 5 310 90 3.4
F-33 | Gaiveston County Water Controil & Improvement
District 3, welli 2 - 300 53 5.7
F-41 | Community Pubiic Service weil 8 8 5/8 586 54 10.9
F-42 | Community Pubiic Service Co. weil 6 10 3/4 350 79 4.4
F-43 | Community Pubiic Service Co. well 4 8 5/8 440 57 T-7
F-44 | Community Public Service Co. weil 3 4 1/2 302 79 3.8
F-45 | Community Public Service Co. well § 10 3/4 500 48 10.4
F-46 | Community Pubiic Service Co. weil 7 8 5/8 524 63 8.3
F-47 | Gaiveston County Water Controf & Improvement
District 4, well 4 G 8 5/8 515 88 5.9
F-48 | Gaiveston County Water Control & Improvement
District 4, well 3 8 5/8 614 57 10.8
F-49 | Gaiveston County Water Control & Improvement
District 4, well 2 5 157 5 2.1

(Continued on next page)




6l

Tabie 10.- Yietd and specific capacities of wells screened opposite sands of the, upper part of
the Beaumont ciay in Gaiveston County--Continued

Screen Draw- Specific

Weil Owner. , : ' size Yietd down capacity

{in.) (gpm) (ft.) (gpm/ft.)
F-52 | Carbide & Carbon Chemicais Co., weil 4 10 3/4 640 . 64 10.0
F-54 | Pan American Refining Corp.., weti 2 13 850 56 15.2
F-59 | Repubtic Oil Refining Co., weli 1 8 5/8 508 50 10.2
F-60 | Pan American Chemicai Pilant well 2 ; 8 5/8 690 46 15.0
F-62 | Monsanto Chemicai Co., weil 3 6 5/8 475 53 9.0
F-63 | Monsanto Chemical Co., weil 5 16 340 56 6.1
F-64 | Monsanto Chemicai Co., well 2 6 5/8 465 58 8.0
F-66 | Monsanto Chemical! Co., weil 1 6 5/8 - 475 53 9.0
M-21 | H. M. Cohen : 6 280 120 2.3
M-24 | Carbide & Carbon Chemicais Corp. well 6 10 3/4 | 542 55 9.9
M-27 | Carbide & Carbon Chemicats Corp. weil 5 10 3/4 500 1L 4.5
M-32 | Pan American.Refiring Corp. welil 1 10 3/4 535 80 6.7
M-36 | Repubiic Oii Refining Co. weil 3 _ 8 5/8 600 46 13.0
M-40 | Texas City Refining Inc., weii 3 8 5/8 325 28 11.6
M-45 | Tin Processing Corp. weil 1 10 3/4 650 59 11.0
M-46 [ Tin Processing Corp. well 2 10 3/4 600 45 13.3
N-5 Gaiveston Ice & Coid Storage Co. 6 125 21 6.0
Q-5 Gaiveston Country Ciub ) 8 400 70 5.7

ARTESIAN PRESSURES

Although not all the wells screened opposite sands in the upper part of the Beaumont clay
flowed originally, the evidence indicates that most of the earlier wells had some flow. Few
early measurements of the head are available, although according to Deussen (1914) the head
in two wells, approximately 4 and 6 miles east of Alta Loma, was 15 and 30 feet, respectively,

above the land surface.

the decline in artesian head started with the first withdrawals, The water levels have
declined constantly since that time as the pumpage has increased. This decline in water levels
has been much greater than that in those wells tapping the “Alta joma,” in proportion to the
quantity of water withdrawn. This is due to the lower pemmeability and lenticular character of
Fhe sands 1in the upper part of the Heaumont Hydrographs of selected observation wells screened

opposite sands in the upper part of the Reaumont clay are shown in figure 22.
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PUMPAGE

Although many of the wells in Galveston County are screened opposite sands in the upper
part of the Beaumont clay, most of the wells are of small capacity. Only in the Texas City

area have there been large-scale withdrawals of water from these sands.

In 1930 and 1931 the average pumpage from the upper part of the Beaumont clay in the
Texas City area was ‘about 800,000 gpd. The pumpage increased during 1932 and 1933 to
slightly more than 1,500,000 gpd. In 1934 this figure was reduced to about 950,000 gpd.
From 1935 to 1941 the pumpage gradually increased to slightly less than 2,000,000 gpd.
New industrial dévelopment in the early part of 1940 and expansion of the existing industries
caused the pumpage to increase at a phenomenal rate until in 1945 more than 6,300,000 gpd was
being withdrawn. In 1946, after the close of World War IT, there was a slight decrease, fol-
lowed by increases in 1947 and 1948. The use of surface water caused the ground-water pumpage
to drop to approximately 5,250,000 gpd in 1949. The pumpage increased in 1950 and 1951, reach-
ing slightly more than 7,300,000 gpd in 1951. Increased use of surface water caused the rate
of pumpage to decrease to apﬁroximately 5,800,000 gpd in 1952, The estimated average daily
withdrawal of ground water from the upper part of the Beawmont clay in the Texas City area is

shown graphically in figure 23.

RESULTS OF PUNPING TESTS

Two pumping tests have been made on wells screened opposice the upper part of the Beaumont
clay in the Texas City area to detemmine the coefficients of transmissibility and storage. These
tests were of short duration, owing to the difficulty of con:rolling the rate of pumping to
avoid interference. The data obtained from the tests were satisfactory but there is a wide
range in the caefficients determined. The following table shows the coefficients of transmissi-
bility and storage determined from pumping tests of wells tapping the upper part of the Beau-

mont clay in the Texas City area.

Tabie 11.- Coefficients of transmissibility and storage determined from pumping tests in the upper
part of the Beaumont clay in the Texas City area

‘ Coefficient l Coefficient
Well of of Remarks
transmissibifity storage
(gpd/ft.)
F-43 16,800 0.06019 Pumping weil F-42.
F-63 ‘ 29,000 L0004 Recovery in well F-66.
F-63 § 36,000 .0oose Pumping well F-66.
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Figure 24 is presented to show the theoretical drawdowns that would be produced by pump-

ing 500, gpr: from ideal aquifers having coefficients of transmissibility of 16,800 and 32, 500
epd per foot and coefficients of storage of 0.00019 and 0.0005, respectively. Use of the

coefficients to determine the drawdown in wells screened opposite sands of the upper part of
the Beaumont clay must be done with caution because of the differences between the characteris-
tics of the ideal acuifer upon which the nonequilibrium formula is based and the characteris-

tics of the aquifer tested.

The coefficients as determined, however, show that the productivity of the aguifer is too
low to permit large withdrawals of ground water within relatively small areas without large
declines in water levels. Because of the relatively low transmissibility and the lenticular
character of the sands of the upper part of the Beaumont clay, the wells that withdraw water

from those sands are characterized by moderate to low yields and low specific capacities.

SUBSIDENCE OF THE LAND SURFACE

Evidence of land-surface subsidence in Calveston County was first obtained in 1938 when
some leveling was done at the plant site of the Carbide and Carbon Chemicals Co. prior to
“construction. Some small discrepancies were noted between elevations determined at this time
as compared to previous established elevations at the adjoining plant of the Pan American
Refining Corp. ‘'These differences were dismissed as due to faulty instrument work. In 1944,
when the Pan American Hefining Corp. plant was enlarged, additional discrepancies were noted.
.Extensive releveling was then started by both companies, which showed definitely that sub-
sidence had occurred. Leveling by these two firms has been continued periodically since 1944,
using a benchmark (U. S Coast and Ceodetic Survey A-9) about 2 miles west of the plant as a
reference point. It was believed that this benchmark was far enough from the area of sub-

sidénce that its altitude had not changed

Releveling by the U. S. *Coast and CGeodetic Survey in 1951 of the first-order lines, most
of which had been previously leveled in 1943, showed that subsidence had occurred throughout
the entire county (fig. 25). The magnitude of subsidence on the mainland of Galveston County,
based on the benchmarks that were releveled ranged from 0 207 foot at Hitchcock to 2.641
feet at La Marque. 'The benchmark upon which all the subsidence at the Carbide and Pan American
blan;s was based showed a subsidence of 1.286 feet between 1943 and 1951. On Galveston Island,
- some of the benchmarks showed as much as 0.345 foot of subsidence, but a few of the tidal bench-

marks showed some rise in altitude.

The greatest subsidence has occurred in the Texas City industrial a;eay particularly in the
vicinity of the Pan American Refinery and the Carbide and Carbon Chemicals Co. plant. This sub-
sidence has amounted to as much as 4 feet and apparently is still continﬁing, but data furnished

by the companies indicate that the rate of subsidence has decreased with the decrease in pumping.
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Subsidence of the land surface as a result of large declines in artesian pressure has been
observed in California in the Santa Clara Valley (Tolman, and Poland, 1940), the Livermore
Valley (Tolman, 1937), at Terminal Island (Harris, and Harlow, 1947), and at Goose Creek in
Texas (Pratt and Johnson, 1926).

As shown by Meinzer (1928, p. 263-291), the hydraulic pressure in an artesian aquifer
supports part of the weight of the overlying material. As the pressure is decreased the load
on the skeleton of the aquifer is increased, thereby causing compaction and subsidence.
According to Tolman (1937, p. 470), the degree of compaction depends upon the weight of the
overlying material. Water must be evacuated before reduction of pore space is possible, and
the process of compaction is slow because of resistance to passage of water through and out

of the compacting aquicludes.

Tolman and Poland (1940) report a maximum subsidence of 5.5 feet at San Jose in the Santa
Clara Valley between 1915 and 1935, the compaction taking place largely in silt and clay bodies
which serve as aquicludes. Poland, Garrett, and Sinnott /1948) state in reference to the sub-
sidence in the vicinity of Temminal Island that, “as more examples of fluids or gases are
studied in detail, it will be found that there is considerable range in the proportion of com-
paction of the coarse-grained, permeable deposits to that of the fine-grained, relatively
impermeable deposits. For each, the compressibility must be in part a function of the physi-
cal character; for the fine-grained deposits the rate of compaction will also be a function
of permeability, which determines the rate at which pressure differentials may be equalized--
that is, the rate at which fluid can escape from the fine-grained deposits to the more per-

meable reservoir rocks and permit compaction of the former.”

In Galveston County, a large part of the subsidence of the land surface appears to be
related to withdrawals of water from the upper part of the Beaumont clay. Although there
appears to have been some subsidence resulting from the withdrawal of water from the “Alta
Loma” sand, it is probably small compared to that caused by pumpage from the upper part of
the Beaumont. The transmissibility of the "Alta Loma” permits the lateral movement of water
to points of discharge with a much lower hydraulic gradient and less loss in artesian pressure
at the points of withdrawal. 7The sands of the upper part of the Beaumont clay are lenticular
and of low permeability, and large declines in pressure occur with comparatively small with-

drawals.

The average ratio of sand to clay in the "Alta Loma” sand is of the order of 6 to 1.
The upper part of the Beaumont clay, however, consists mainly of clay with relatively thin
beds of sand. The average sand - clay ratio of the upper part of the Beaumont clay, is of
the order of 1 to 8. It seems that the clays are more likely to be compacted than the sands,
and, because of the high ratio of clay to sand in the upper part of the Beaumont clay, sub-

sidence probably has been caused by pumping from this formation.



There is a tendency for clays to be compacted naturally with age. ‘The upper part of the
Beaumont clay is a relatively young geoloric unit and offers greater opportunity for compaction

than the older formations.

It has been suggested that, because the plant sites at Texas City are underlain by a thin
bed of “quicksand,” some subsidence has taken place as a result of the load imposed by the

structures on the sand. No specific evidence on this point 1s available, however.

How much the land surface would rise in the event a large reduction in pumpage is effected
cannot be calculated. In a discussion of the subsidence at Terminal Island, Gilluly and Grant
(1949, p. 497) noted during a short test of a shallow aquifer that substantial recovery of
benchmark altitudes occurred with recovery of water levels in observation wells during periods
of reduced pumping rates and also immediately after cessation of pumping. The recovery of
benchmark altitudes ranged from 14 to 78 percent and averaged about 42 percent. From these
facts, it was concluded by Gilluly and Crant that half or more of the subsidence due to the
drawdown of the piezometric level was due to mineral-grain rearrangement and the remainder to
elastic compression. It is of interest to note that the benchmarks that subsided the most

recovered the least.

B QUALITY OF WATER

The value of a water supply is related directly to the character and gquantity of dis-
solved mineral matter in the water as well as the use for which the water is intended. Most
of the development of ground water in Calveston County has been for industrial use ‘and public
supply. Industrial requirements as to the quality of water vary greatly from one industry to
another, and the requirements for some industries may be more rigid than those for municipal

supplies.

The chemical quality of water used for municipal supplies commonly is judged by standards
‘promulgated by the United States Public Health Service for water used by common carriers in
interstate commerce. [lowever, the average individual can become adjusted to drinking water
considerably higher in content of most of the listed constituents than the values specified
in these standards. The standards of the Public Health Service for certain common con-
stituents are as follows:

Iron (Fe) and manganese (Mn) together should not exceed 0.3 ppm.
Magnesium (Mg) should not exceed 125 ppm.
Chloride (Cl) should not exceed 250 ppm
Sul fate (504)- should not exceed 250 ppm.

Dissolved solids should not exceed 500 ppm for a water of good chemical
quality. However, if such a water is not available, a dissolved solids

content of 1,000 ppm may be permitted
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More than a thousand samples of water from 314 wells in Calveston County have been
analyzed in the laboratory of the Geological Survey in Austin. Others were made by other
analysts as noted in the tables. The more complete analyses have been studied to deter-
mine the position and extent of the aquifers containing potable water. A large percentage
of the analyses represent periodic sampling from selected wells as a part of a continuing

program to study the pattern of salt-water encroachment. The determination of the chloride

ion is sufficient for this purpose.

In Calveston County, the quantity of dissolved solids in the ground water extends
through a wide range depending on the location and depth from which the water is with-
drawn. In general, the dissolved-solids content is lower in the north and northwest,

increasing gradually toward the south and southeast.
"LISSIE FORMATION

Only the upper sands of the Lissie yield potable water in Galveston County, and only
in that part of the county north of Dickinson Bayou. Inasmuch as fresh water is available
in relatively large quantities in sands above the Lissie in this area, very few water wells
actually penetrate the Lissie. However, électrical logs of oil tests indicate the presence
of relatively fresh water to a depth of about 1,000 feet in the extreme north and northwest
parts of Calveston County. This evidence is supplemented by analyses of samples from a few
wells in the League City-Friendswood area. Analyses of samples taken in 1927, 1933, and
1939 from a well in League City, 950 feet deep, showed chloride contents of 72, 97, and 196
ppm, respectively. Well B-50, about 800 feet deep, near League City, yielded water having
a chloride content of 225 ppm in 1939. According to records from Deussen (1914, p. 110),
well B-37, at League City, screened from 944 to 1,020 feet, yielded water containing 870 ppm
of chloride. These analyses further substantiate the evidence of the electrical logs that
the water below about 1,000 feet is salty. Deussen’'s records indicate also that the
salinity of the water at this depth is not the result of salt-water encroachment because

there had been very little pumpage from these sands prior to the dates of sampling.

Available data indicate the presence of highly mineralized water in all sand below
"Alta Loma” sand south of Dickinson Bayou. Test drilling by the city of Galveston near
Alta Loma in 1941 and 1942 showed the presence of highly mineralized water in all sands
below the main sand body of the “Alta Loma” sand: 1In the city .of Galveston test well 2,
water containing 1,030 ppm of chloride was found in the first sand below the main sand
body of the “Alta Loma” sand at a depth of 850-870 feet. Water containing 1,860 ppm of
chloride was found in a sand from 1,175 to 1,202 feet in the same well. In test well 3
at Hitchcock, water containing 3,820 ppm of chloride was found in a sand from 1,130 to
1,155 feet deep. In test well 1-4, about 4 miles north of Alta Loma, water obtained
from a sand between 870 and 880 feet contained 770 ppm of chloride. The sands from which
the samples were obtained underlie the main sand body of the “Alta Loma” sand, and at

least some of them probably belong to the Lissie formation.
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In the Texas City area and on Calveston Island, deep wells have yielded highly mineral-
ized water from sands of the Lissie formation. An abandoned well of the Texas City Ter-
minal Railway at Texas City, screened from 1,078 to 1,136 feet, is reported to have floweq
salt water. Well N-8 on Calveston Island was drilled to a depth of 3,070 feet by the city
of Calveston as a test well. The driller reported that the water became increasingly salty

with depth.

BEAUMONT CLAY

YALTA LOMA" SAND:

The "Alta Loma” sand is the principal aquifer in Calveston County. Water of good
quality is available in relatively large quantities on most of the mainland. Salt water
is known to occur in the lower part of the "Alta Loma” sand in the southern part of the

county and throughout the sand beneath Galveston Island.

Many samples of water from wells screened in the “Alta Loma” have been collected and
analyzed, and many of the wells have been resampled periodically to show the trend of in-
crease in salinity and the position of the salt-water interface. ‘The analyses show that
the water varies greatly in the amount of dissolved mineral matter present. (Chloride
and bicarbonate are the predominant anions. Sulfate is present only in very small
quantities. All the waters in which the concentration of the chloride ion 1s high are
sodium chloride waters. The hardness of the water is of the carbonate or “temporary”

type. Sodium and calcium are the predominant cations

Analyses of representative waters from the “Alta Loma" sand are shown graphically in
figure 26. The heights of the several sections of the diagrams correspond to the quantities

of the constituents reported in the table of analyses.

The relation between the dissolved-solids content and the individual ions is shown in
figure 27. ’Hie most notable characteristic of the water from the “Alta Loma” sand is that
the concentration of bicarbonate is relatively constant regardless of the increase in dis-
solved solids, and the increase in the dissolved solids is largely due to the increase in

sodium, potassium, and chloride ions.

The earliest analyses of water from the “Alta Loma’ taken on Galveston Tsland showed the
presence of highly mineralized water, although the salinity did not approach that of sea
water. In the Alta Loma-Texas City area the chloride content increases down the dip of the
formation and vertically downward in the sand section. From a study of the electrical logs
of wells (pls. 1 and 2) and analyses of water samples, it appears that the salt water is
lying in a wedge in the lower part of the sand at Alta Loma and Texas City. Inasmuch as the
sand thickens down dip and along the strike in both directions from Alta Loma, a higher per;
centage of salty water is drawn into the wells that penetrate the thicker sections; whereas,-

the wells that penetrate only the thinner sections yield water lower in chloride content.
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The water in the “Alta Loma” sand up the dip from Galveston County is of excellent
quality. The chloride content in wells along the Houston Ship Channel averages about
40 ppm. A well at the Humble pump station (Harris County well 1367), just north of the
Galveston County line near League City, yields water from the “Alta Loma” sand containing
about 96 ppm of chloride. The chlorograph of this well (fig. 28) shows no appreciable
increase in chloride content from 1939 to 1951. This stability is in direct contrast to
the trends shown by the chlorographs of wells at Alta Loma and Texas City (figs. 29 and 30),
where there has been salt-water encroachment. This evidence, together with a study of
electrical logs of wells in the area, indicates that the salt-water wedge in the deeper

part of the “Alta Loma” sand does not extend as far north as the League City area.

Wells in the Friendswood area tap the part of the “Alta Loma” sand that is farthest
up. dip in Galveston County, and consequently the water is the least highly mineralized in
this area. Water from both wells A-7 and B-3 had a chloride content of 39 ppm in 1939.

In 1951 the wells yielded water having 42 and 38 ppm of chloride, respectively, thus indi-

cating that there has been no salt-water encroachment in this area.

In the League City area, down dip from the Friendswood érea, the water in the "Alta
Loma” sand is a little more highly mineralized. Water from well B-45 had a chloride con-
tent of 74 ppm in 1941, as compared to 75 ppm in 1951. Water from other wells tapping
the “Alta Loma” sand in this area had a range in chloride content of 86 to 108 ppm in 1939.

The available evidence indicates that there has been no salt-water encroachment in this area.

In the Dickinson area the “Alta Loma” sand appears to be broken up by numerous clay
lenses. The water from wells tapping the sands in this area ranges in chloride content
from about 80 to about 200 ppm. The range in chloride content might be explained by
inequalities in the flushing of the sands, due to the presence of the clay lenses or
differences in permeability in different parts of the sand. Although the chloride content
is variable in the water from different wells in this area, the lower part of the sand

appears to yield water slightly higher in chloride content than the upper part.

The occurrence of a salt-water wedge in the deeper part of the “Alta Loma” sand first
becomes apparent in the Alta Loma area, which is down dip from the Dickinson area. The
earliest indication of the vertical gradient of chloride content in the sand is seen in
analyses made in 1916 of water taken from the original city of Galveston wells, which were
drilled in 1893 and 1894. The chloride content of water from 24 of 25 of these wells, all
screened at about the same interval, ranged from 191 to 443 ppm. The remaining well, L-40,
yielded water having a chloride content of 992 ppm. However, this well was screened much
deeper than the others, and a study of the nearest electrical log shows that it was probably
screened in the lowest part of the main sand body. This well was sampled again in 1899 and
the analysis at that time showed a chloride content of 1,014 ppm. Thus, it appears that the
salty water has always been present in the lower part of the éand, as there was very little

pumping in the area before that date.
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From 1914 to 1927, seven new wells were drilled to replace the old wells at Alta Loma
(pl. 3). These wells were located generally to the southeast of the original field, and it
should be emphasized that this direction is down the dip of the formation and toward the
thicker sand section. The rate of pumping in the well field increased very slowly from
3.28 mgd in 1915 to 4.5 mgd in 1935, and likewise the chloride content of the water increased
very little during that period. The record is not complete for the period from 1915 to about
1932 but it appears that, at least from 1932 to 1935, well 3 yielded water having the highest
chloride content, 431 ppm. This was to be expected, as the pumping was centered near well 3
during the period 1932-35. Owing to the lower head in that vicinity, more of the deeper and

saltier water was drawn into that well.

In 1935 well 8 was drilled still farther southeast. When this well went into operation
the center of pumping was shifted toward the southeast, and the chloride content in the water
in well 4 increased until it was the highest in the field. During this period, water from
wells 1, 2, 6, and 7 showed increases in chloride content, but the content did not become as
high as that in wells 3, 4, 5, and 8. Water from well 8 showed a rapid increase in chloride
content (fig. 29), until in May 1951 it contained about 800 ppm of chloride. Although the
center of pumping is northwest of well 8, this well taps a thicker section of sand than the
other wells and is of much higher capacity. Consequently, a higher percentage of the deeper,

saltier water is drawn into 1it.

From 1940 to 1942 the city of Galveston was engaged in a test-drilling program, one of
the objects of which was to determine the position and extent of the salt water in the “Alta
Loma” sand in the Alta Loma area. From the results of this program, it was found that in
the area to the north of Alta Loma the main sand body is relatively thin and contains water
lower in chloride, although even in this area a vertical chloride gradient within the sand
body is apparent. Although wide variations in chloride content were found both laterally
and vertically, it is believed that, generally speaking, the test-drilling program

strengthens the "salt-water wedge” theory.

From the results of the test-drilling program, six new wells (nos. 9-14), were drilled
north of Alta Loma in 1942. These wells constitute what is known as the "new field” in
contrast to the “old field,” which consists of wells 1 to 8. The locations of all these
wells are shown in figure 6. Wells 9 to 13 were put in operation in 1943 and have been
operated more or less continuously siﬁée then. Well 14 has not yet been put in use.v
When the new field was put into operation, production from the old field was curtailed.
Water from wells in the "new field” has shown slight increases in chloride content, but at

f/a rate not nearly as great as that in the old field during its time of rapid chloride

increase,
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From a study of the chlorographs of wells 9 through 13 in the "new field” (fig. 28),
it can be seen that well 12 shows the greatest amount of salt-water encroachment of any
of the "new wells.” This may be explained by its unfavorable position on the down-dip
side of the cone of depression. Most of the water at this location is coming from the

southeast, where the saltier water is known to occur.

Except for a short, rapid rise in chloride content immediately after the well was
put in operation, well 9 has shown an actual improvement in the quality of its water.
This could be explained by its favorable position on the up-dip side of the cone of
depression, where a larger proportion of water of better quality is being drawn into the

cone.

Inasmuch as saline water is known to occur in the deeper parts of the “Alta Loma”
sand at the Alta Loma well fields and still more saline water occurs a short distance
down the dip from Alta Loma, and as a hydraulic gradient has been established toward
Alta Loma, the encroachment of salt water may be expected to continue. However, if
separate cones of depression are maintained at the "old field” and in the Texas City area,

the resultant protective pumping may slow down the rate of encroachment in the "new field.”

Prior to the test-drilling program by the city of Calveston between 1940 and 1942, it
was génerally believed that the “Alta Loma” sand was underlain by thick, persistent beds of
clay. The test wells showed that the clay beds are present, but that they are not very
thick or persistent and that they are underlain by or interbedded with sands that contain
salty water. The extreme variation in thickness of the individual beds of clay suggest
that they may be absent in some places. It seems possible, therefore, that some salt water
could move upward from these lower sands into the main sand body of the “Alta Loma.” -
Further evidence of interconnection lies in the fact that the artesian head in the undey;
lying salt-water sands is, and has been, approximately the same as that in the_main éandr
body. The relation is shown in the hydrographs of wells E-92, which is screened from 661
to 775 feet opposite the main sand body of the “Alta Loma" sand (fig. 31), and of well E-93,
which is screened from 850 to 870 feet in the first underlying sand. ‘'There has been no
significant pumping from these lower sands in Galveston County. In order for the large
decline in the water level in well E-93 to have occurred, there must have been some -
connection with the main sand body. Between 1942 and 1945 the city of Galveston, with-
drawing water from the "Alta Loma” sand, increased its pumping from 8.6 million gpd to
11.7 million gpd. Approximately the same decline in water levels that occurred throughout

the area adjacent to the city’s well fields in the "Alta Loma” sand was observed in well
E-93.
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As there is little doubt that there are interconnections between the main sand body of
the "Alta Loma” sand and the underlying sand, there is probably some recharge of salty water
to the main sand body from the underlying sand. [However, because the vertical permeabilities
are probably less than horizontal permeabilities and the interconnection in some places may
be remote, it seems probable that only a small part of the encroachment that has taken place

in the main sand body has been from below.

UPPER PART OF BEAUMONT CLAY

With the exception of beach sands near the coast on Calveston Island and Polivar Penin-
sula, the upper part of the Beaumont clay is the youngest aquifer in Calveston County. It
is believed that the unit was laid down as a deltaic and flood-plain deposit except along
the coast, where it was deposited in lagoons or in the open Culf. The deltaic and flood-
plain facies probably contained fresh water at the time of deposition. Under the force of
gravity, this water gradually moved down dip, replacing the saline water in the lagoonal or
marine facies. Simultaneously, precipitation entered the sandy zones at the outcrop, thus

providing a driving force to accelerate the flushing action.

The sands of the upper part of the Beaumont are very lenticular and limited in @real
extent. Accordingly, the guality of the water from these sands varies somewhat from place
to place in the county. In general, the quality of water in the upper part of the Beaumont
is superior to that of water in the "Alta Loma” sand in the southern part of Galveston
County; whereas, the water from the "Alta Loma” is superior in northern Calveston County,
and in Yarris County. In the Texas City area, sands of the upper part of the Reaumont

clay are the only aquifers from which water may be withdrawn containing less than 1,000
ppm of dissolved solids.

The water from the upper part of the Beaumont clay is relatively soft; the hardness
is of the carbonate or "temporary’ type. Bicarbonate and chloride are the predominant
acidic constituents. Sulfate and nitrate are present in only small amounts. The pre-

dominant basic constituents are sodium and calcium.

The quality of water from wells screened opposite sands in the upper part of the Beau-
mont clay varies according to the depth and location of the wells. ‘The dissolved-solids
content of the water as a general rule increases down dip, although the range in concen-
tration is far less than that in.the “Alta Loma” sand. This variation in quality with
depth and location may be seen in figure 32, showing the relation among the dissolved-
solids content, chloride, and hardness in the Dickinson area and the Texas City-Lamarque

area.
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A large number of senples of water from wells that withdraw water from the upper part
of the Tieaumont have been analyzed by the Ceological Survey at Austin. Cther sanples have
Leen analyze? py other analysts as noted in the tables. Analyses of representative waters
from the uvnper part of the Feawnont clay are shown graphically in figure 33. The heiphts
of the several sectio's cf thie diagrems correspond to the cuantities of the constituents

reported in the table of enelyses.,

CONCLUSIONS AND RECOMMENDATIONS

Much ground water is aveilable for development from Loth the “Alta Lome" sand and the
upper part of the ’eaunont clay on the painland of Calveston County. Although the "Alta
Loma" contains salty water in the southern part of the county, the anuifer will still supply
large mantities of potatle water, particularly in the northem and western parts of the
connty. Although the sands in the upper part of the ''eaumont clay are very fine-grained,
they are carable of yielding moderate supplies of water throughout the county. 'The npper
part of the lissie formation appears to contoin fresh water in the extreme northern pert
of the county; however, it is DeJiﬂfed that, with any significant development, salt-water

encroachirent woul ! oceur rapidly.

fater levels throughout the county have declined so that, at present, they are below
sea level throughout most of the county. ‘There are indicalions thal the water levels are
approaching ecuilibrium as a result of the stabilization of pumping in the Alta Loma area.
Yater levels liave recovered to a larpe decree in the Texas City area as a result of the
reduction in pumping. Any increase in pu ping will, however, cause additional lowering of

the water levels,

Salt water is present in the lower part of the “Alta Loma” sand from the town of Alta
Lora southward. The city of Calveston has obtained water of relatively low salinity by
tepping the thinner and shallower section of the sand north of Alta Loma. The salt water
apparently is in the form of a wedge, thicikening down dip and occupying only the lower
part of the fonpation up dip. Selt ‘ater is present also in the sands underlying the
“alta loma,” except in the extreme northern and northwestern parts of the county. The
encroachment of salt water eppears to have occurred simultaneously from down dip and from
beneath and can be expected to continue. A ground-water divide between Texas (ity and
Alta loma has acted as a partial barrier to the movement of salty water from the east,
Nowever, this divide has ieen partially removed or reduced in height as a result of the

large reduction of pumping in the Texas (ity area,
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Well F-54
Pon American Refining Co. well 2
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Hi-Grade Packing Co. well 2
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FIGURE 33.-Quality of water from typical wells in the sands of the upper part of the Beaumont clay in
Galveston County, Tex.
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The city of Galveston’s old well field, from which a part of the water used for public
supply is obtained, has been encroached upon by salt water. Water from all these wells is
too salty to be desired for human consumption. The practice of blending this water with
water from the new well field is advantageous because 1t means that the old field can be
kept in use in eorder to retain a slight ground-water divide between the two well fields.
Such a ground-water divide will delay the ingress of salt water into the new well field
from the down-dip direction. Spreading the pumpage in the new field so as to prevent

excessive local drawdown will reduce the amount of encroachment from helow,

Subsidence of the land surface has occurred to some extent throughout mest of the
county and to a large degree in the Texas City area. It is probable that subsidence may
be attributed to compaction of aquifers and aquicludes resulting from large-scale develop-
ment and removal of ground water from storage. Sufficient data necessary for proper over-

all quantitative interpretation of this phenomenon are not at hand at this time.

The diversion of surface water from the Prazos fiver for the irrigation of rice in the
county and for industrial use in the Texas City area has been beneficial in stabilizing
water levels in wells in the Texas City area. The Brazos Iiver appears capable of supplying
sufficient water for other uses with the proper development of off-channel storage reservoirs
to store floodwaters. ‘lhe operation of the new Whitney Lam in north Texas should improve the

overall quality of the Brazos fiver water, as well as aiding in regulating the flow.

In the future the advantages to be gained by wider spacing of wells to reduce pumping
lifts and to retard salt-water encruachment should be considered if any large developments
are contemplated. Long-range planning, as well as cere in the operation of the existing
wells and well fields, will do much to assure the future availability of usable ground-
water supplies. FExploration by test drilling and test pumping 1s advisable before new

locations for large-scale developments are selected.

The inventory of pumpage and the water-level olservations, and the collection of water
samples for quality studies, should be continued to provide additional inférmation on the
status and progress of salt-water encroachment. ‘lhe interpretation of these data will aid
materially in preventing accelerated encroachment in the event that additional development

1s undertaker.
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INDEX TO OLD WELL NUMBERS

The numbers of many wells have been changed to conform to a grid system to facilitate the
location of wells. The identifying numbers for all wells listed in previously published reports
and the corresponding numbers in this report are given in table 12.

Table 12.- Index of previously published well numbers and corresponding numbers in this report

Old | e Oid | New Old |New 0ld | New 0id [New 22d | New 0td | Nen Old |New Old | New
no, | no. no. |no. no. | no no. | no. no. |no no no no. | no. no. |[no. n>. | no,
1 A-5 86 | D-4 169 | F-5 266 | L-65 378 [M-9 429 | N-15 544 | D-23 666 [L-S52 706 | E-12
3 A-117 87 |0-5 174 | F-6 267 | L-66 372 |M-17 432 | N-10a}| 545 { D-24 667 |L-56 708 } E-16
4 A-1 89 | D-7 177 |C-11 268 | L-67 381 [M-14 450 | A-13 547 | D-19 668 JL-57 709 | E-15
S A-2 92 | D-8 178 | F-16 269 | L-47 382 |M-15 451 | A-14 549 | D-25 669 |L-59 710 } L-25
7 A-3 94 | D-6 180 | F-17 270 | L-48 388 [M-16 452 | A-15 560 | E-33 670 jL-46 711 | L-26
10 A-4 100 | D-10 181 J F-12 271 ]| L-49 389 M-17 454 | A-16 561 | E-39 671 |L-45 714 } L-34
, 11 A-5 100
15 A-8 105 | E-20 184 | F-11 272 | L-50 390 |M-18 457 ] A-18 562 | E- 40 672 JL-44 715] L-35
16 A-7 106 | E-22 186 | F-10 273 1 L-53 392 |L-29 458 | A-20 563 | E-41 673 {L-43 721 | N-3
17 A-10 108 | E-28 187 | F-9 274 | L-54 393 |L-30 460 | A-19 564 | E-42 674 |L-42 724 | H-4
18 A-9 111 | E-34 191 | F-14 275 ) L-55 394 |L-31 461 | A-21 565 | E-45 675 lL-41 725 1 K-6
19 A-11 112 | E-35 192 | F-13 276 | L-58 396 |L-33 466 | B-22 566 | E-44 676 JL-40 726 1 K-9
21 B- 41 113 | E-32 195 | F-24 278 { L-22 401 |N-11 467 | B-23 569 | E- 38 677 |L-105]] 728 | K-8
26 B- 37 115 | E-68 202 | F-31 279 | L-3 402a [N-7b 472 |1 819 €70 | E-37 678 JL-104]| 729 | K-6
28 B-40 116 | E-69 205 | F-34 280 | L-2 402b [N-Tc 474 | B-18 572 | E-24 679 {E-103}| 730 | K-7
29 B-39 118 [ E-94 206 | F-37 284 | L-¢€ 402c |N-1d 4751 B-36 74 | E-23 680 jE~-102} 731 ]| K-5§
36 B-28 119 | E-95 227 | F-44 285 | L-7 402d [N-Te 16 | B-35 575 | E-19 681 |E-101|] 735 | K-3
37 C-2 120 | E-1 229 | F-58 287 | L-8 402e [N-T1 417 | B-20 585 | E-17 682 |E-100|] 736 | K-2
39 B-25 121 |E-4 223 | F-63 289 | L-9 402f |N-7g 481 | B-34 586 | E- 58 683 |E-99 737 ) J-12
41 B-11 125 [E-2 234 | F-68 294 | L-14 402g [N-Th 482 | B-33 587 | E-18 684 |E-98 7381 J-11
42 B-10 127 | E-6 235 | F-67 295 | L-12 402h |N-71 484 | B-31 588 ) E-57 685 {E-97 742 |1 J-8
44 B-9 128 | E-5 241 | F-56 297 | L-13 4021 |IN-7) 485 | B-29 591 | E-56 686 JE-96 743 1 J-17
46 B-7 130 { E-7 243 | F-%0 301 | L-18 4025 IN-Tk 489 | B-30 593 | E-55 687 {L-68 744 | J-6
47 B-6 135 | E-43 244 | F-61 302 [ L-19 402k IN-T71 491 | B-52 594 | E-60 688 |L-63 745 | J-S
’ 49 B-4 137 [ E-31 245 | F-59 305 | L-27 4021 |N<Tm 494 | B-50 596 f E-53 689 JE-93 746 | J-3
51 B-12 143 | E-9 246 | F-54 306 | L-32 403 [N-7a 496 | B 43 597 | E-52 690 {L-10 750 | F-43
52 B-13 144 {E-10 247 | F-55 310 | L-38 404 |N-8 497 | B-42 600 | E-64a ]l 691 JL-11 751 | F-45
53 B-14 145 | E-11 248 | F-53 311 {L-36 410 IN-6 498 | B- 44 601 | E-49 692 {F-50 752 ) F-64
. 55 B-15 146 | E-13 249 | M-28 312 | L-37 411 [N-6b 499 | B-48 603 | E-48 694 {F-51 753 | F-66
56 B-2 147 | E-14 250 | M-30 320 | L-17 411a {N-6b 502 | B-46 604 } E-47 695 JF-52 754 | F-62
57 B-1 148 | E-25 251 | M-31 321 | L-5 412 {N-5a 503 | B-47 608 | E-73 696 |M-25 756 | M-39
60 B-117 149 | E-30 252 | M-29 322 | L-4 413 N-§5 506 | D-2 610 | E-67 697 }M-26 757 | M- 36
63 C-17 150 | E-29 259 | M-4 323 | L-1 416 [N-1 . 507 | D-1 611 | E-65 698 [M-37 758 | M-35
73 c-9 158 | F-1 260 | M-3 344 | L-28 417 Q-3 516 | D-11 612 | E-62 699 |[F-23 759 | M-33
. 75 C-4 160 | F-8 261 | L-39 351 | M-13 419 |Q-7 533 | D-15 617 { E-76 700 {A-12 760 | F-57
80 C-10 161 | F-7 262 |L-60 353 | M-12 422 1Q-9 535 | V- 16 618 | E~-77 701 {B-45 766 | M-46
81 D-? 162 | F-2 263 | L-61 356 | M-S 425 Q11 536 | D-17 629 | E 72 703 |B-38 878 | M- 45
82 D-18 164 | F-3 264 | L-62 358 | M-34 426 M-20 540 { D 20 630 | E-71 704 |B-16 787 | D-14
85 D-21 165 | F-45 265 | L-64 360 | M-41 427 |Q-12 541 | D-22 665 | L-51 705 {B-5 J
I LN B . L




Table 13.-

(All wells are drilled unless otherwise noted in remarks column)

Records of wells i1n Galveston County, Texas

Method of lift: A, air lift; B, bucket; C, cylinder; Cf, centrifugal; E, electric; G, gasoline; H, hand; J, jet; T, turbine;
W, windmill. Number indicates horsepower.
Use of water: D, domestic; Ind, industrial; Irr, irrigation; N, not used; P, public supply; S, stock.
Water level
Well Owner Driller Date |Altitude| Depth| Diam- | Water-bearing Below Date of Method| Use Remarks
com- |of land of eter formation land measurement of of
plet-|surface well of surface lift | water
ed (£t3) (fr. )] well datum
(in. ) (fe.)
*A-1 J. L. Jones .- 1920 34 90 4 Upper part of .- -- C, W S
Beaument clay
+ i "
*A-2 do - 1908 32 500=< 4 Alta Loma sand - - J.E, D,s
1
*A-3 do Pat 0'Day 1924 30 505 4 do. - AE, | D,S |Casing: 20 feet of
2 % 4-inch and 485 feet
of 2-inch. Screen
from 485 to 505 feet
*A-4 Mrs. Mary Baker F. W. Knaak 1939 30 90 4 Upper part of 13.4 Nov. 21, 1951 J5E D,S
1 Beaumont clay
A-5 | Chester Eignus Layne-Texas Co. | 1908 34 600 | 24, | "Alta Loma sand 62.6 | July 21, 1941 | T,D, | Irr |Casing: 50 feet of
Ltd. 9 5/8 15 24-inch and 550 feet
9 5/8-inch. Screen
from 474 to 576 feet
Irrigated 80 acres
of rice in 1951,
See log.
A-6 L. J. Lindley Pat 0'Day 1933 32 560 4 do. 110.6 May 7;-195]1 J,F, D
*A-T Cecil Brown Layne-Texas Co 1938 32 562 6, do 61.1 July 21, 1941 T E, D, S Casing: 163 feet of
Led. 4 113.3 May 8, 1952 7 6-inch and 388 feet
of 4-inch., Screen
from 516 to 547 feet
See log
*A-8 | H. Allman F. W. Knaak 1937 32 120 2% | Upper part of 17.5 | Dee. 21, 1951 C.E | D,s
Beaumont clay
*A-9 E. A. Glines do 1937 32 123 2 do. == - C,E D
*A-10| 0ld Friendswood Pat 0'Day 1927 32 440 4, | "Alts Lowa" sand 60.8 | July 21, 1941 | Nome | N
School 2% 112.9 May 5, 1952
*A-11 Frigndsyood School do 1938 31 560 4 do. “e -- C,E, D Screen from 540 to
District 3 560 feet. Supplies
water for school.
A-12 | Chester Eignus Seagraves (il 1940 33 425 4 do. 113.5 | Nev. 6, 1951 c, W 5 Supplied water for
Co. : drilling oil test,

a/ Reported by owner or driller.

For chemical analyses,

see table 15.




Table 13.- Records of

wells in Galveston County--Continued

_ Water level
Well Owner Driller Date | Altitude | Depth| Diam- | Water-bearing | Below Date of Method| Use Remarks
com- | of land of eter formatioen land measurement ' of of
plet-| surface well of surface lift |water
ed (ft.) (ft.) ]| well datum
(in.) (fr.)
*A-13 Friends Church Chas. Ellis 1927 31 113 4 Upper part of -- -- Cf,E D,s
Beaumont clay
sA-14 | H. W. Bales F. W. Knaak 1938 29 140 4 do. o = c,6Hl s
*A-15 H. F. Schelling Jim Plumbley -1909 27 160 4 do. -- - C,E D,S Screen from 140
) to 160 feet.
*A-16 0. K. Bowles Pat O'Day 1938 27 144 4 do. -a - Cf.E D
#A-17 | Mrs. Annette Voss Layne-Texas Co. 1910 28 T63 24, ”Alta Loma” 29;0 Nov 6, 1951 c,Wwil 8 Céﬁiﬁg: 55 feet of
Ltd. 11 sand 24-inch and 713
o 5/8 Lissie for- - feet of 11 5/8-inch.
mation Screens from 550 to
648 and 700 to 755
feet, See log.
A-18 Galveston County Chas. Ellis -= 30 90 3 Upper pért of 13.0 Nov. 21, 1951 None N
’ ' Beaumont clay
i‘
*A-19| G. G. Anderson Sam Mercer 1910 31 635 2 | "Alta Loma” sand -- - c,E| D Screen from 599 to
’ 635 feet,
5A-20| E. D. Altemus <= Moore ‘1911 20 170 4 | Upper part of s = J.BE| DS Screen from 138 to
Beaumont clay 158 feet
A-21 "do. E. D. Altemus 1931 23 150 4, do 10.9 Nov. 20, 1951 None N Formerly used for
2 irrigation.
*B-1 ‘Hall J. McConnell Wiley Burns 1927 14 514 4, - 54,7 Aug. 4, 1941 AE D,P Casing: 40 feet of
2 97.6 May 24, 1948 4-inch and 474 feet
of 2-inch.
*B-2 D. D. McDonald -= Piazzo 1931 13 60 4 Upper part of - - c,H D
. Beaumont clay
*B-3 R. E. Ketchey McMasters & 1941 12 562 6, -= a/51.5 Aug. 1941 T: B, P Casing: 147 feet of
Pomeroy 4 -~ ; i ! g 6-inch.and7415 feet
i of 4-inch. Screen
" from 542 to 562 feet.
Reported drawdown 66
feet.while pumping
& 140 gpm when drilled.
See log. :
*B- 4 J. S. Gissel - 1928 L1 655 3 - o - == None N
“Bub J. M. Robinson M. R. Pretty "1939 12 “545 6, T - == JyE,l D .| Casing. 102 feet of
: i 4 w21 I 6-inch and 443 feet
of 4-inch. Screen
from 523 to 545 feet,
. See log.
“B-6 J. E. Haviland - 1915 12 1600 4 - - - Cc, W D Flowed until 1930.

£6




Table 13.- Records of wells in Galveston County--Continued

Water level
Well Owner Driller Date |Altitude | Depth | Diam- Water-bearing Below Date of Method| Use Remarks
com- |of land of eter formation land measurement of of
plet-|surface [ well of surface lift [water
ed (fc.) (ft. ) | well datum
(in.) (fe.)
*B.7 | E. W. Platzer Wiley Burns 1933 7 368 2 |Upper part of - e J,E, - Screen from 348
Beaumont clay 2 to 368 feet.
B-8 H. T. James - 1939 12 664 6, |Upper part of a/30 Sept. 1939 T E; P Casing: 194 feet
4 , Beaumont clay 92.0 | May 2, 1950 5 of 6-inch and 570
Alta Loma sand feet of 4-inch,
Screens from 474
to 487, 544 to 556,
and 643 to 658 feet.
*B-9 do. = 1938 12 605 6, g 26.2 | May 5, 1952 | A,- N
4 i
B-10| T. H. Windfield S 1937 12 soot| 2 -- 31.6 | Mar. 22, 1939 | None | N
T1.2 Nov. 6, 1951 {
*B-11| Bayshore Lumber Co. Chas. Ellis 1938 17 106 2% |Upper part of 14.9 | Nov. 29, 1951 None N
Beaumont clay !
*B-12 | Clear Lake Shores Wiley Burns 1928 8 578 4 -- -- -- J,E o
*B-13| A. L. Schmidt do. 1937 13 467 4 - -- - J,E, | D,S
B
B-14{ Will Dick i = 14 85 2 |Upper part of o - c,W | --
Beaumont clay
B-15{| League Estate -- .- 16 55 2 do. ar - c,w S
B-16 do. Continental 0il 1940 19 552 4 -- 58.1 July 25, 1941 C,W S Screen from 530 to
Co. 551 feet.
*B.17| Charles A. Davis Pat O'Day -- 12 570 4, -- 53.4 July 25, 1941 c,w D,S Casing: 60 feet of
2 102.17 May 5, 1952 4-inch and 510 feet
of 2-inch.
*B-18 | I. M. Singeltary ~=- Dunland 1934 15 35 4 Upper part of i - C.'H D
Beaumont clay
*B-19 | W. L. Price -- 11931 18 48 4 do. - -- c,w D, 5
]
B-20 | Jhiradi Bros. Pat Q'Day ' 1924 21 190 4 do. =i ) J,E, D,S Screen from 175 to
3 190 feet.
*B-21 | Waters Davis Palmo Drilling 1948 19 707 4 ”Alta Loma” sand - - J,E, D,S Screen from 667 to
Co- 5 707 feet.
*B-22 | H. A. Sawyer J. E. Hewitt 1909 15 25 8 Upper part of 6.7 Nov. 29, 1951 C,H N Bored. Casing:
Beaumont clay feet of 8-inch tile.
*B-23 | H. 'F. Thompson Chas. Ellis 11934 16 74 3% do. .- - C,W 3
B-24 | P. J. Salvato Palmo Drilling 1951 17 630 4 - - - T, Ee D Screen from 610 to
Co. 5 630 feet.




Table 13.- Records of wells in Galveston County--Continued

—— e e - - e el T ——— .
. l Water level
Well - Owner Driller Date fAltitude| Depth |Diam- |’ Water-bearing Below Date of Method| Use Remarks
Pl T e ) . & | com- fof land ‘of eter formation * land measurement of | of. ' :
: plet-}fsurface well of ; surface lift |water ;
, ! : ed (fe.) ! | (fe.) |well | ' datum : : e
; : - : (in.) | j (fe.) , ‘ ' '
; : . :
*B-25 ‘Texas Corinthian - o -- 18 163 6 | Upper part of .| -- | I ' T.,E, D,P , '
v Yacht Club ’ i \ Beaumont clay - ! 5. |
B-26 H. R. Cullen Layne-Texas Co. | 1940 | 17 | 603 wx, | o-c. T - - T,E. .D
o : ’ Led. ) o 6-5/8 ; . ;
B-27 Chas. Dunwoody Palmo Drilling | 1949 | 18 | 590 3 | .- . .- 1,E, D Screen from 570 to
: : Co. ) ) ' | 1 590 feei.‘; .
*B-28 H.. Beckman Wiley Burns | 1937 ) 16 | 202 2 |:upper part of I D T,E, ' D B
. , ) . ' Beaumont clay : % .
B-29 League Estate ' | Pat 0'Day [ 1938 | 22 | 135 2 | do. . 843 | Feb.i19, 1952 | None | N Formerly used for
. ; : B ] ’ E H irrigation,
*B-30 John Vaglienti .- | Fred.Standard | 1914 | 21 160 6 dé. ‘ 18.2 " do. J,E. | p,s
. X i ' 1.
*B-31 : R." E." McQuirk “do. 10| 21 | 1s2 4 do.. . 17.7 | Nov.7 29, 1951 | c,E, | D Screen from 128. to
) | . % 152 feet,
*B-32 Galveston County | Layne-Texas Co | 1948 ). 24 | 590 | 10% | do. 103.1 [ Nov. 7, 1950 | T,E; | P Screéns from 385 to -
Water Control & -Ltd. ¢ : 5 ) : ' 30 422, 507 to S44, and
, Improvement Dis- . . ! ' ’ i : . 552 to 588 feet. Pump
o trict’ Na. 2 : e R o N ! : . o = . B R set at.260 feet, Re-
: Well 2 ; ' . : : ported drawdown 53
i i ¢ : ! X , : ! ) : feet .while pumping
P R S ' Cor e y ‘ N . - : : : 305 gpm in 1948
: : v : i ' Well drilled to 703
] , ; : feet. ‘Gravel-walled
AN A I : BRI I , , . o well. oot
‘ ' : ; : ! n : " i . :
*B-33 J. S. Matlock . 1925 |© 20 1] soot| 4 |, ’Alta Loma” sand| 53.7 | July:-23, 1941 | A,E N SO
R S . : B - e . D PRI ) . 101.3 May : S, 1952 E [ : i . o T
*B-34 F.'A. Reynolds Nick '‘Altemus 1933 19 i 275 | 3 Upper ﬁart of 16.'0 Nov.;29. 1951 None N | Screen from 265 to
. t { : : : * Beaumont clay . 275 feet.i- vui-
*B-35 W.:GiHall' ., | Pat 0'Day - {1938 15 ]| 200 |' 4 | do. - - JE. | Irr ! :
s : : . ' : ' : 2. .
*B-36 H.:W. Thompson = [ = .- T ; 5s0 | 6 é - 51.1 |.July'23,%1941 _None N |
R TR R ‘ 4 I N B : 98.4 [‘May ' s/ 1952 ||
*B-37 Gaeveston, Houston| Layné-Texas Co.| 1905 22 i 1,020 "o Lissie;formation SRR [ :-u“ .} None N " Casing:-1,020 feet of
i‘ ~:* & Henderson R.R, .Led. : Lo i ‘ i D | : o : N o . B-inch; ' Screen. from
H ’ ; o i 944 to 1,020 feet.
N , : : See log.
+B-38 Galveston County do. 1940 21 o} =701 |: 8, | "Alte Loma” sand|as48.8 | apr. 1940 | T,E, | ‘P | Casing: 585 feet of
Water Control & Co 6 : 107.6 Nov. 8,-1951 -}« 10 © 8-inch and 117 feet of
Improvement District | . ) ' C . - | . : 6-inch, Screen from
No. 2 Well 1 ’ 617 to 692 feet. Grave'-
' walled well. Reported
drawdown 14 feet while
pumping 150 gpm in
1940. See log.
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Table 13.- Records of wells in Galveston County--Continued

———

170 feet.

i level
Well Owner Driller Date |Altitude | Depth ! Diam- |Water-bearing | Below Date of Method Use iiemarks
com- |of land of eter formation { land measurement of of
plet- |surface well of { surface 1lift |water
ed (fr.) (ft.) {well | datum
(in.) (fe.)
I —
*B-39 | Emil Schenk Fred Standard 1908 21 575 3 “Alta Loma" 54.0 | July 23, 1941 None N Flowed until
sand 101.5 May 5, 1952 about 1922,
B-40 Galveston, Houston - - 22 560 4 do. 25.3 Apr. 15, 1931 None N
& Henderson R.R. 55.1 July 23, 1941
102.2 Nov. 6, 1951
*B-41 Mrs. M. M. Summers Pat O'Day 1938 23 210 3 Upper part of - - c.E, D I Screen from 201
Beaumont clay 1 to 210 ft., For-
merly supplied
| 24 families.
*B.42 John Best C. W. Alberson 1928 19 208 | 2 do. 15.1 Dec. 17, 1951 C,E, D Screen from 196 to
i % | 208 ft,
*B-43 W. F. McKibben Pat 0'Day 1937 21 200 3 do. -- - C.W S Screen from 142 to
152 feet.
*B-44 | F. Wallrab -- 1925 17 150 3 do. -- - J,E, D
%
*B-45 | J. H. Ross Pat 0’Day 1939 10 600 6, | “Alta Loma’ 99.4 | May 5, 1952 J,E, D | Casing: 426 feet
4 sand | 3 of 6-inch and 174
i feet of 4-inch,
| Screen from 568 to
i 590 feet. See log.
*B-46 0. Haardt -- 1918 13 65 10 Upper part of 12.4 Nov. 9, 1951 J.E, D, S Casing: 65 feet of
Beaumont clay 1/3 10-inch tile.
*3-47 | Stewart Hervey - 1937 20 165 | 3 do. | -- -- Cif,E, D
' i "
*B-48 | J. F. Thomson Chas. Ellis 1936 22 74 2% do. -- v C.E, D
%
i
| B-49 J. H. Butler Palmo Drilling 1951 24 442 4, -- taf96 Nov. 1951 J. B, { D Casing: 120 feet of
Co. 3 1 1 | 4-inch and 322 feet
} of 3-inch. Screen
I from 428 to 442 feet.
*B-50 Zelda Smith e 1897 25 800 4 Lissie forma- .- -- None N
tion (7)
B-51 Bradshaw Florists McMasters & 1951 26 150 6 Upper part of a/26 Aug. 1951 T, E Irr Screen from 132 to
Pomeroy Beaumont % 150 feet. Reported
clay drawdown, 30 feet
| while pumping 250
gpm in 1951.
*B- 52 D. Moratto Pat 0’Day 1931 24 170 4 do. S i Cf.E D Screen from 160 to
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Table 13.- Records of

wells in Galveston County--Continued

Water level
Well Owner Driller Date |Altitude | Depth| Diam- Water-bearing Below Date of Method| Use Remarks
com- |of land of eter formation land measurement of of
plec-|surface well of surface lift |water
ed (fr.) (ft.)| well datum
(in.) (ft.)
C-1 Joe Genitempo Palmo Drilling 1951 17 614 3 -- -- -- J,E, D Screen from 493 to 614
Co. 2 feet. Pump set at 126
feet,
Cc-2 Fritz Gaido -- 1938 17 105 3 Upper part of 14.8 Feb, 19, 1952 C,E, D
Beaumont clay %
C-3 Dan M. Bell Pat 0’'Day 1951 17 617 4 -- -- -- J,E, D Screen from 602 to 617
2 feet. See log.
*C-4 W, P. Derrick Chas. Ellis 1935 15 140 2 Upper part of 20.2 Feb. 14, 1952 None N
Beaumont clay
*C-5 C. D. Voss do. 1948 17 614 3, .- a/85 Mar , 1948 J,E, D Casing: 200 feet of
2 3 3-inch and 2-inch to
bottom. Screen from
580 to 614 feet.
*C-6 Grogan & Curry Palmo Drilling 1949 17 541 4 -- -- -- J,E, D Screen from 520 to 541
Co. 2 feet, Pump set at 126
feet.
*C-7 Bay Shore Investment -- Martin 1924 17 555 4 -- 40.8 July 25, 1941 None N Screen from 535 to 555
Co. 73.9 Feb. 18, 1952 feet,
C-8 Humble 0il & Refin- L. Patterson 1950 16 748 7, -- a/l15 Feb. , 1952 T,E, D Casing: 726 feet of 7-
ing Co. 4 4% inch with 4-inch from
696 to 748 feet. Screen
from 727 to 748 feet.
Supplies water for Gal-
veston Bay District
Camp. See log.
*C-9 A. F. Richter Chas. Ellis 1937 17 163 4 Upper part of -- -- J, K, D
Beaumont clay %
*C-10 J. R. Heckendorn do. 1938 17 150 2 do 15.5 Feb. 18, 1952 C,Ww D,S
*C-11 F. G. Eidman Wiley Burns -- 17 6817 4 -- 54.4 Feb, 8, 1941 C,¥ D, s
D-1 L. Z. Pledger Layne-Bowler 1910 38 800 -- .- 70.8 | Nov. 4, 1947 T,- N Formerly used for irris
Co. gation.
*D-2 do. do. 1910 37 800 6 -- -- -- J,E, D, S
’ : 3
*D-3  J. M. West -- .- 31 600 6 | 'Alta Loma sand} 109.0 | May 5, 1952 | c,w | D,s
D-4 do. -- -~ 25 600 4 do. 102.3 Dec. 18, 1951 None N
*D-5 Otto Letzerich 0. Eberspatcher 1935 ‘24 500 4, -- 20.6 do None N Screen from 490 to 500
2 feet.
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Table 13.- Records of wells in Galveston County--Continued

Water level
Well Owner Driller Date | Altitude| Depth | Diam- Water-bearing Below Date of Method| Use Remarks
com- | of land of eter formation land measurement of of
plet-] surface well of surface lift |water
ed (ft.) (ft.) | well datum
(in.) {£ft.)
‘D-6 J. H. Butte -- Caldwell 1938 28 90 3 Upper part of 16.8 | Nowv. 9, 1951 C.H D
Beaumont clay
*D-7 P. V. Leavenworth Pat 0'Day 1927 | 27 600 4 | "Alta Loma" sand 94.0 do. A= N
*D-8 Geo. S. Taylor do. 1938 26 127 4, Upper part of - .- J.E, D,s
2 Beaumont clay %
*D-9  Gerald Mora do. 1949 | 26 550 4 | "Alta Loma” sand .- -- T.E, |D,Irx
3
*D-10 J. H. Butte do. 1912 30 360 4 Upper part of - - J,E, D,S
Beaumont clay 1t
D-11 J. M. West P. McFadden 1919 33 20 2 do. - =- C,W S
*D-12  Dillard-Waltermire L. Patterson, 1951 35 676 4 ”Alta Loma” sand ' -« - None N Screen from 654 to
Inc : 6§74 feet Casing
pulled Supplied
water for drilling
oil test. See'log
D-13 City of Galveston Layne-Texas Co.| 1941 25 1,218 - do. - None N Test well "drilled
Test Well 2-5 Ltd for city of 'Gal-
veston See log
and analyses ‘of
“drill stem tests
D-14 City of Galveston " do. 1942 29, 1,200 4 do 102.3 May 25, 1949 None N . Screen from 669
Test Well 8-11 i 107.8 Sept.24, 1952 to 6§77 feet. Test
hole ‘drilled teo
1,200 feet. See:
log.
“D-15 John Rezuk John Rezuk 1915 29 32 3 - C, W D,S
*D=16 C. W. Van Dyke C. W. Yan Dyke 1911 30 42 6 Upper part of - o C.H' D Screen from 16 to
Beaumont clay : 47 feet. :
*D=-17 Mrs. A. F. Winton Lodge Perry 1931 35 103 3 do 12.0 Nov. 18, 1951 Cf,E.} D,S
| %
*D-18 Missouri Pacific R.R. | L. Patterson 1926 35 650 6 | "Alta Loma sdnd 108.3 | May 5, 1950 | Noné | N Well filled and
: ; abandoned. See log.
*D-19 R. McPeters R. Smith 1927 36 70 14 | Upper part of - -- C.W D, S
Beaumont clay
*D-20 W. A. Barber - 19117 34 325 6 do. 10.3 | Dec. 28, 1951 | cf,E,| D.

g6




] "1893 [ro BuT[rap

99

_ 103 193em paryddng a A IS6T ‘LT "aoN c°18 pues :ssoq nu~<: 14 ﬂoWo 144 b i ‘0D 110 s93e3spIN OT-d.
‘1993 7¢Y £ Ael2 juouneag :
©3 ZIy woxjy u’31dg a ‘'L - - yo aaed aaddp| ¢ zey 144 6€61 Leq,0 3ed op 6-3,
*aqe1d aas fop
2113939 (erjaed ioy
‘T *ou Jaydeuzjtag *0) wnaf
§,J3umnQ °31891 [10 N auo)N -- - == m" 90T ‘¢ ST 6£61 ]-0112qg sdr{{tyd |'o) wnajoizad sdryriyd 8-3
‘1893 [ro Suryylap 2561 ‘s AeW | 8°'Z8
loj 1a3em patryddng N 3uopN 1961 ‘v -8ny S°0S pues :seoa au~<: S 5089 ST 8€61 == uojjed -- L-3
%
a ar 1561 ‘8T °23q 1°91 ‘op 14 +00T 02 SE6T Akeq.0 1ed 01134 eudT °‘SIN 9-3e
11 4'0 | 1561 ‘61 *23@ | 9°51 ‘op g ST 144 LT61 ozzeld aof opoddral ‘W 0 §-d.
‘TIS6T ut saide g
pa3edraay 1933 897 £ -
i 03 Bg[ woly ua’idg 11] ‘a‘v -- -- ‘op € 891 ST 8261 Ae@,0 2ed oreq sof -3
{
; ‘1567 ut wdd
05z Surdund a7tym
uoo.« Qm :BO—dekv
peayoday 31393 €97 9 Aoiawod
” 03 QS[ wWolxjy uld1d§ 1] ‘9L 1661 *8ny 0°cz/e top 9 €91 144 1661 P S1215ENON §38TI0[{ meyspeig €-3
S 40 == - ‘op 14 60T SZ 8E61 e ‘op z-3.
% b 14
a ‘30 -- - ‘op ‘€ S21 92 9€6T "ozzerd sof iat1ang ‘g "W 1-4.
N duoN 1S6T 'LZ "aoN £°21 ‘op 44 09¢ (43 y061 wnigq @ °v 138un 'y °r SZ-Q.
‘@Wo330q 21® ’
u’IIds -—Qmi -__Uﬁmuw
Jo 193y 9gg :8uyse) s‘a e} h - ‘op 9 92¢ (113 ST61 urgjuey -- swellliy D "1 ¥2-C.
‘31933 091 %
03 ZST woxy ulaidg a ‘a’d 1661 ‘LT “aoN S°I1 rop b4 091 62 0161 .- 113qioy "3 D €C-A.
% Ae]o juouwneayg
s'a | ‘3'd | 1s61 °  °23q 8/e jo 11ed 1addp| ¥ 43 ve 8261 op s88n1og ') L 7Z-0.
*8o1 ?ag
“1993 989 ©°31 979
pue ~w.v 09 Omv EOM.« v:mn
SUIIIDG  °393F GO ewo  e3ly
03 joeq pafinyd 3ngq Aefa quownesy
‘1393 Z9¢€‘1 03 parrraQq N -1 -- -- jJo 3aied xaddp 8 S0L €€ 1061 ISTTIN -~ *0) ajisumo] eod(y 1Z-0
(*33) (°ur)
wnjep T13a | ("3F) (*3¥) 4
I3jem uwmﬁ 00!.«.—=n .«O dﬁ@l UQQ.N.-Sn lDUAQ
Jo HO QJUIWI INse W v=a~ __OmaﬂE.—D.« 1339 HO v=ﬂ~ NO -wod
s)Jeway as] | poyaanw Jo aaeq mo1ag Sutraeaq-3ajey -wetq | yadag | apnarayy| =1eq Iar1raq IaumQ T19M
19A9] J93By

panuIquo)--43uUn0) uo3sIA[eH Ul S JO SPI0DAY -"¢]

2198l




Table

13.- Records of wells in Galveston County--Continued

Water level
Well Owner Driller Date JAltitude | Depth] Diam- Water-bearing | Below Date of Method | Use Remarks
com- Jof land of eter formation land measurement of of
plet-] surface well of surface lift water
ed (ft. ) (ft.) | well datum
(in.) (ft.)
E-11 Maco Stewart Pat 0'Day -- 22 7002 4 | “Alta Loma" sand  78.6]| Nov. 27, 1951 | J,E, | Ind
1
E-12 Ross Stewart -- 1938 23 680t 8 do. .- -- None N Supplied water
. ' for drilling
oil test.
*E-13 | do. -- - 23 716 4 do. - -- C, ¥ D Do.
E-14 do. -- -- 24 700E] 4 do. -- .- C,G Ind
E-15 Phillips Petroleum Co. -- 1939 27 700t 6 do. 49.0| Aug. 2, 1941 None N Supplied water
83.6| May 12, 1952 for drilling
oil test.
E-16 Glenn H. McCarthy L. Patterson 1941 21 731 4 do. 53.5]| May 5, 1952 None N Screen from 709
to 73) feet.
Well drilled to
743 feet but I
plugged back to Q
731 feet. See log. F:
“E-17 E. P. Howell .- 1890 16 694 6 do. .- -- J.E D,S
*E-18 Magliola & Sa.vato -- 1913 13 750 2 do -= ~e AE, D
. 1
*E-19 Carl Kobarg Joe Pirazzo 1932 14 160 2 Upper part of 8.7{ Nov. 28, 1951 C.E D, S Screen from 150 to
. Beaumont clay 160 feet.
E-20 R. E. Newell - 1915 14 240 4 dec. 8.8 July 29, 1941 C.E, D.S
9.6 Nov. 28, 1951 %
E-21 -- Barnes Palmo Driiling 1947 11 725 3 ”AICa Loma“ sand - .- J.E, D Screen from 705
Ca. 2 to 725 feet.
“E-22 Mrs. Hans Guildman - 1924 13 1,200t 3 Lissie formation  13.1| Mar. 28, 1939 None N Flowing Oct. 20,
20.3| July 28, 1941 1932. .
64.6| Nov. 28, 1951
fE~23 PaulbLobit -« Conklin 1918 7 250 2% Upper part of 26.4| Nev. 29, 1951 None N
Beaumant clay
*E-24 -- Reicher McMasters % 1938 12 4563 4 do. o - T,E, D Screen from 423
Pomercy ' : % te 463 feet.
E-25 Jim Wiley Wiley Burns 1927 15 576 4 do. 102.6 | Dec. 19, 1951 J,E, D,S
1 Irr




Table 13.- Records of

wells in Galveston County--Continued

Well

Owner

Driller

Date

com-

plet-
ed

Altitude
of land
surface

(fe.)

Depth

well
(fe.)

Diam-
eter
of
well
(in.)

Water-bearing
formation

Water

level

Below

land
surface

datum

(ft.)

Date of

measurement

Use
of

water

Remarks

E-26

E-27

E. 29

E-30

*E-31

*E-32

E-33

Galveston County Water
Control & Improve-
ment District No. 1
Well 1

Galveston County Water
Control & Improve-
ment District No. 1
Well 2

do.

do-

Galveston County Water
Control & Improve-
ment District No. 1

G. Marselli

E. Menotti

B. Samartino

Layne-~Texas Co

Ltd.

do

do.

Southern Engine
& Pump Co-

do.

Pat 0'Day

1950

1952

1920

1935

1936

16

16

17

17

17

19
20

19

594

597

576

600

200

10%,
5

10%,

Upper part of
Beaumont clay

do.

do.

do.

do.

do.

14.4
36.9
59.8

15.6
35.4

Oct. 20,
July 28,
Dec. 19,

Apr. 6,
Jan, 21,

1952

1932
1941
1951

1939
1952

>

—
®xm o

None

Ind

Ind

Casing: 530 feet
of 10%-inch and
188 feet of 5-
inch with 104
feet of lap in
10%-inch. Screen
from 536 to 582
feet, Drawdown,
68 feet while
pumping 343 gpm
in 1950. Gravel-
walled well. See
log.

Casing: 481 feet
of 10%-inch, S5-
inch from 382 to
597 feet. Screen
from 491 to 522
feet, and 540 to
570 feet. Re-
ported drawdown,
90 feet while
pumping 310 gpm
in 1952. Gravel-
walled. See log.

Screens from 498

to 519 and 535 to
576 feet. Water-
level reported as
3 feet below land
surface in 1920.

See log.

Screens from 498
to 519 and 535 to
576 feet.

Do.

Formerly used for
irrigation.

1ol




Table 13.-

Records of wells

in Galveston County--Continued

Water level
Well Owner Driller Date | Altitude] Depth| Diam- Water-bearing | Below Date of Method | Use Remarks
com- | of land of eter formation land measurement of of
plet-| surface well of surface lift water
ed (fe.) (fr,) ] well datum
(in. ) (fe.)
*E-34 Mineral 0il Refining -- -- 20 230 8 Upper part of -- .- T,E, Ind Originally drilled
Co. Beaumont clay 15 to 875 feet, but
plugged back to 230
feet, Screen from
210 to 230 feet.
E-35 Galveston, Houston & | Gus Warnecke - 16 750 3 | “Alta Loma'? 17.9 | Apr. 15, 1931 | None N | Water level reported
Henderson R.R. sand 58.8 July 28, 1941 3 feet above land
surface in 1907-08.
E-36 T. Smith Palmo Drilling 1946 12 640 3 -- -- -- C,E, D,JIrgx ] Screen from 620 to
Co. 1 e 640 feet.
*E-37 C. L. Dobbins -- 1939 11 940 6 Upper part of 46.8 July 28, 1941 AE, D Screens from 483 to
Beaumont clay 84.4 May 6, 1952 1% 522; 586 to 609
Alta Loma 840 to 880; and 902
sand Lissie to 923 feet. Well
formation drilled to 1,167
. feet, but plugged
back to 940 feet.
See log.
*E-38 do. - .- 14 201 4 | Upper part of a/26 Mar 1948 J,E, D,s
Beaumont clay %
E-39 G. O. Anderson Otis Dower -- 13 620t 4 - 54.3 July 28, 1941 C, W D Formerly used to
94.1 Jan. 17, 1952 supply water for
drilling oil test.
*E-40 Izaac Lippman Luther Patterson 1938 13 626 4 - -- .- C,- D Screen from 581
to 603 feet,
Supplied water for
drilling oil test,
See log.
E-41 Three Bee Investment .- .- 11 625t 4 -~ 94.4 | May 6, 1952 A, - N Supplied water for
Co- drilling oil test.
E-42 Pure 0il Co. Luther Patterson 1938 | 12 651 7 -- .- = A.G N | Suppli~d water fo.
d-ilTing i1 toae,
+ See L,g!
E-43 E. R. Strong -~ -- 13 630% 4 - - -- None N Supplied water for
drillang oil test,
E-44 Stanolind Oil & Gas -- -- 6 615t 4 -- 45.5 July. 29, 1941 None N Do
Co. 88.4 May 6, 1952
*E-45 Pure 0il Co. .- -- 10 620 5% .o -- .- J,E, D
1
E-46 Humble 0il & Refining | L. Patterson 1944 | 10 643 4 -- .- -- T,E Ind | Screen from 621 to
Co. 643 feet., See log.

(0] 8




Table 13.- Records of wells in Galveston County--Continued

Water level
Well Owner Driller Date JAltitude | Depth} Diam- Water-bearing Be low Date of Method Use Remarks
com- Jof land of eter formation land measurement of of
plet- lsurface well of surface life water
ed (fr.) (frt.) ] well datum
(in.) (fe.)
*E-47 Humble Oil & Refining L. Patterson 1934 11 605, -- -- 92.8 Nov. 7, 1951 A,G Ind Screen from 541 t¢
Co. 605 feet. Well
drilled to 740 feet,
but plugged back to
605 feet. See log.
*E-48 Midstates Qil Co. do. -- 18 434 -- Upper part of -- -~ A, - D
Beaumont clay
*E-49 D. J. Corbett -- - 14 820 6 -- -~ .- J,E, D
2
E-50 Erwin Biegert H. H. Ellis 1951 20 210 2 Upper part of 40.5 Jan, 21, 1952 J,E, D Screen from 200 to
Beaumont clay % 210 feet.
*E-S51 -- Burpee H. L. Jackson 1948 15 601 3 do. a/90 Apr. 1948 J,E, D Screen from 571 to
2 601 feet,
E-52 Glen Ray Fred Standard 1916 18 480 3 do. 97.4 Feb, 11, 1952 None N
*E-53 Ed Salzmann -« Conklin 1917 7 256 -- do. 5.0 Mar. 22, 1939 J,E D,S Screen from 236 to
a/38 June 1949 256 feet. Flowed
. until 1928,
*E-54 Mrs. Otilla Collogne Palmo Drilling 1950 12 825 2% -- a/110 Aug. 1950 J,E, D Screen from 805 to
Co. 1 825 feet.
*E-55 C. M. Wolston Chas. Ellis 1937 15 210 2% | Upper part of -- -- J,E, D
Beaumont clay 1/3
*E-56 Will Horwitz Estate Pomeroy & 1939 15 608 4 -- -- -- T,E, D,Irr
McMasters 2
*E-57 C, J. Palmo Joe Piazzo 1930 13 90 3 Upper part of 9.6 Mar. 15, 1951 C,E, D
Beaumont clay Y 1/6
*E-58 R, L. Allen -- 1923 17 208 6 do. 24.9 Nov. 28, 1951 None N Formerly used for
irrigation.
E-59 J. W, Edge Palmo Drilling 1946 18 205 3 do. -- - J,E, D Screen from 185 to
Co. % 205 feet,
*E-60 Mrs. C, B. Benson H. H. Ellis 1938 19 100 2 do -- J,E, D
‘ %
E-61 -- Long Palmo Drilling 1951 18 213 3 do -- .- J,E, D Screen from 203 to
Co. % 213 feet.
*E~-62 E. Harris Chas. Ellis 1938 19 100 3 do. 10.5 Mar., 23, 1939 C,E Irr Screen from 83 to
100 feet,
*E-62a do. Palmo Drilling 1951 19 477 3 do a/70 Jan 1952 J,E, D
Co. . 2

0T




Table 13.- Records of wells in Galveston County--Continued

Water level
Well Owner Driller Date |Altitude| Depth |Diam- Water-bearing Below Date of Method Use Remarks
com- | of land of eter formation land measurement of of
plet-| surface well of surface life water
ed (fc.) (ft.) | well datum
(in.) (fe.)
E-63 Hassie Hunt Trust Palmo Drilling| 1949 20 460 4 |Upper part of 77.6 | Nov. 7, 1951 | None N Supplied water for
Co. Beaumont clay drilling oil test.
E-64 G. D. Butler H. H. Ellis 1951 21 176 2 do. a/27 Apr. 1951 J,E, VD,S
%
*E-64a do. Chas. Ellis 1935 21 96 3 do. 12.9 Jan, 18, 1951 None N
*E~-65 Three Bee Investment .- -- 21 700 4 ”Alta Loma" sand 78.1 May 6, 1942 None N Supplied water for
Co. drilling oil test,
E-66 Prince Drilling Co. L. Patterson 1947 21 472 5, |Upper part of -- -- A,G N Supplied water for
4 Beaumont clay drilling oil test.
Scr een from 452 to
472 feet., See log.
*E-67 Midstates 0il Co. - - 20 700 4 |"Alta Loma” sand |  -- - C,G 5 Supplied water for
drilling oil tests.
E-68 do. C. Anauschewts | 1925 19 526 4 Upper part of 15.4 Oct. 20, 1932 None N
Beaumont clay 37.8 July 30, 1941
76.2 May 6, 1952
*E-69 Mrs. M. Moore John Palmer 1912 16 64 4 do. L 4 QOct., 20, 1932 C,E D,S
8.2 Mar. 23, 1939
9.9 Jan. 21, 1952
E-70 Pan American Pro- Palmo Drilling| 1949 18 790 4 | “Alta Loma” sand = o 1,E, D
duction Co. Co. 1
*E-71 0. E. Coleman -- 1933 17 110 2} | Upper part of -- - C, E, D
Beaumont clay 4
E-72 Pan American Pomeroy & 1936 17 498 4 do. “- - A,G N Supplied water for
Production Co. McMasters drilling oil test.
Well drilled to 524
feet, but plugged
back to 498 feet.
See log.
*E-73 Humble 0il g Refining| L. Patterson 1936 18 828 7, | "Alta Loma” sand | -- . None N Supplied water for
Co. 4 drilling oil test,
Well drilled to
858 feet, but
plugged back to
828 feet. See log
*E-74 City of Galveston Layne-Texas Co. 1942 26 1,200 - do - -- None N Test well. Filled

Test Well 7-10

Ltd.

and abandoned. See
analyses of drill
stem tests.

See log.

TOT




Table 13.- Records of wells in Galveston County--Continued

Well

Owner

Driller

com-

ed

Date |

plet-

Altitude
of land
surface

(ft.)

Depth

well
(ft.)

Diam-
eter
of
well
(in.)

Water-bearing
formation

Water

level

Be low
land
surface
datum

(ft.)

Date of
measurement

Method
of
life

Use
of

water

Remarks

*E-75

*E-76

*E-717

*E-78

*E-79

*E-80

*E-81

*E-82

City of Galveston
Test Well 12-15

Frank Drees

Ed H. Dues

City of Galveston
Well 10

City of Galveston
Test Well 1-4

City of Galveston
Test Well 11-14

City of Galveston
Well 13

City of Galveston

Test Well 6-9

Layne-Texas Co.
Ltd.

H. H. Ellis

Joe Piazzo

Layne-Texas Co.
Ltd.

do.

do.

1942

1938

1930

1942

1941

1942

1942

1942

17

18

18

19

18

22

21

22

1,180

88

1,212

1,205

1,200

18-
5/8,
10%

18-
5/8,
10%

i "
Alta Loma sand

Upper part of
Beaumont clay

do.

i "
Alta Loma sand

do.

do.

do.

do.

55.6
115.2

54.5
111.1

66.3
116.9

Nov.

May
Nov.

Dec.
May

May
N>,

27,

do.

29,
12,

1951

1942
1951

1941
1952

1943
1951

None

None

None

Test well. Filled
and abandoned. See
analyses of drill
stem tests. See log.

Screen from 140 to
150 feet,

Casing: 639 feet of
18-5/8~inch and 10%-
inch from 537 to

770 feet. Screen
from 647 to 767 feet.
Reported drawdown 45
feet while pumping
1,025 gpm in 1942.
Gravel-walled well.
See log.

Casing: 931 feet of

4-inch with screens

from 721 to 731 and

760 to 770 feet. See
log.

Test hole. Filled
and abandoned. See
analyses of drill
stem tests. See log.

Casing: 631 feet of
18-5/8-inch; 10¥%-inch
from 525 to 770 feet,
and 47 feet of 6-5/8-
inch. Screen from
640 to 763 feet., Re-
ported drawdown 32
feet while pumping
1,040 gpm in 1942,
Gravel-walled well.
See log.

Test hole. Filled
and abandoned. See
analyses of drill
stem tests. See log.

SUL




Table 13.- Records of wells in

Galveston County--Contin

ued

Well Owner

Driller.

Date

com-=

plet-
ed

Altitude
of land
surface

(fe.)

Depth

well
(ft.)

Diam-
eter

well
(in.)

Water

level

Below

land
surface

datum

(ft.)

Water-bearing
formation

Date of
measureme

nt

Use
of

water

Remarks

*E-83 City of Galveston

Well 12

*E-84 City of Galveston

Well 9

*E-85 City of Galveston

Test Well 5-8

*E-86 City of Galveston

Test Well 4-7
*E-87 City of Galveston
Well 11

H
! *E.-B8 City of Galveston

Test Well 3-6

*E-89 City of Galveston

Test Well 10-13

*E-90 G. Novelli

Layne-Texas Co.
Ltd.

do.

do.

Pat O'Day

1942

1942

1942

1942

1942

1942

1942

1948

22

23

24

24

25

25

25

25

764

1,201

1,200

1,200

1,200

18-
5/8,
10%

18-
5/8l
10%

18-
5/8,
10%

“Alta Loma sand 66.2

122.9

do. 63.1

do. --

do. 67.2

120.8

67.2
128.7

do. -

May 28,
Nov. 5,

May 28,

May 28, 1
Nov.. §5; 1

May
May

28,
12,

1942
1951

1942

942
951

1942
1952

None

None

Casing: 635 feet of
18 5/8-inch and 10%-
inch from 525 to 781
feet. Screen from
636 to 776 feet,
Reported drawdown,
feet while pumping
1,025 gpm, Apr. 17,
1942, Gravel-walled
well. See log.

42

Casing: 662 feet of

18 5/8-inch and 10%-
inch from 556 to 764
feet. ,Screen from 669
to 761 feet, Reported
drawdown 53.4 feet while
pumping 1,002 gpm Mar.
13, 1942, Gravel-walled
well. See log.
Uncased test hole. Filled
and abandoned. See
analyses of drill stem
tests. See log.

Do.

Casing: 657 feet of 18
5/8-inch and 10¥%-inch
from 551 to 771 feet,
Screen from 656 to 767
feet. Reported draw-
down 49 feet while
pumping 1,012 gpm Apr.
7, 1942, Well drilled
to 794 feet, but plugged
back to 771 feet, Gravel-
walled well. See log.

Casing: 760 feet of 4-inch.
Screen from 760 to 770 feet
See log.

Uncased test hole. Filled
and abandoned. See
analyses of drill stem
tests. See log.

Screen from 780 to 800
feet,

901




Table 13.- Records of wells in Galveston County--Continued

Water level
Well Owner Driller Date |Altitude | Depth | Diam- Water-bearing Below Date of Method | Use f{Remarks
com- |of land of eter formation land measurement of of
plet-|surface | well of surface lift |water
ed (fe.} (ft ) | well datum
(in.) (ft.)
*E-91 Penrod Drilling Palmo Drilling 1951 28 439 4 Upper part of .- “- -- -~ Supplied water for
Co - Co. Beaumont clay drilling oil test
Screen from 419 to
439 feet. Reported
yield 100 gpm. Cas-
ing pulled and well
abandoned.
7 !
E-92 City of Galveston Layne-Texas Co. 1942 31 805 18- ’Alta Loma’ sand} 110.5 Jan. 9, 1950 None N Casing: 652 feet of
Well 14 Ltd. 5/8, J13.3 Sept.24, 1952 18 5/8-inch and 10%-
10% inch from 547 to 80°%
feet. Screen from 661
to 775 feet. Heported
drawdown, 30 feet
while pumping 1,040
gpm July 2, 1942, -
Gravel-walled well.
See log.
*E-93 City of Galveston do. 1941 21 870 4 do. 106.3 | May 10, 1949 None N Casing: 870 feet of
Test Well 2 110.1 Sept.24, 1952 4-inch. Screen from
850 to 870 feet. Well
drilled to 1,174 feet,
but plugged back to
870 feet. See log.
*E-94 Dairy Farmers Co-op -- 1930 30 96 4 |Upper part of -- - C,E Ind
Assn. Beaumont clay
E-95 Santa Fe School -- 1928 30 68 2 do. .- - C,E p
" "
E-96 City of Galveston .- 1893- 25 790t 9 Alta Loma sand -- -- None N Screen from 756 to 796
Well 33-N 1894 feet. Water level re-
ported 26 feet above
land surface in 1893-94.
Filled and abandoned.
E-97 City of Galveston 1893. 23 790t] 9 do. - - None N Screen from 755 to 795
Well 31-N 1894 feet, Filled and
abandoned
E-98 City of Galveston 1893- 21 790t 7 do. . - None N Screen from 754 to 794
Well 29-N 1894 feet. Filled and
abandoned.
E<99 City of Galveston - 1893~ 22 790t 7 do. - -u None N Screen from 755 to
Well 27-N 1894 795 feet. Filled and
abandoned.
E-100 City of Galveston - 1893- 21 790t 7 do. - - None N Screen from 754 to
Well 25-N 1894 794 feet. Filled and
abandoned.
E-101 City of Galveston - 1893- 19 790t 7 do. o= - None N Screen from 753 to
Well 23-N 1894 793 feet. Filled and

abandoned.
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Table 13.- Records of wells in Galveston County--Continued
Water level
Well Qwner Driller Date |Altitude| Depth | Diam- Water-bearing Below Date of Method | Use Remarks
com- | of land of eter formation land measurement of of
plet-| surface well of surface lift |waterq
ed (ft.) (ft.) | well datum
(in.) (fr.)
E-102 City of Galveston -- 1893-| 19 790t| 7 |"Alta Loma” sand| -- -- None | N | Screen from 752 to
Well 21-N 1894 792 feet. Filled
and abandoned.
E-103 City of Galveston -- 1893- 18 790i 7 do. -- -- None N Do.
Well 19-N 1894
E-104 City of Galveston -- 1893- 18 793 7 do. a/l Aug. 1911 None N Screen from 753 to
Well 17-N 1894 a/7 Nov. , 1913 793 feet. Water
47.5 June 24, 1939 level reported as
64.2 Aug. 9, 1941 26 feet above land
102.8 Nov. 7, 1951 surface when drilled
and 2.9 feet above
land surface, Dec.
10, 1907.
E-105 City of Galveston -- 1893- 19 790 7 do. .- -- None N | Screen from 753 to
Well 15-N 1894 793 feet. Filled
and abandoned.
E-106 City of Galveston Layne-Texas Co.} 1942 17 1,200 - do. -- -- None N Uncased test hole.
Test Well 9-12 Ltd.. Filled and =xbandoned.
See analyses of drill
stem tests. See log.
F-1 D. C. Richards D. C. Richards 1930 16 170 8 Upper part of -- .- None N Screen from 150 to
Beaumont clay 170 feet. Formerly
used for irrigation,
*F-2 V. T. Bounds -=- Morton 1924 10 665 4 -- 84.6 May 6, 1952 None N
F-3 Wm. Hodges Chas. Ellis 1930 10 175 2% |Upper part of - -- C,w D
Beaumont clay
*F-4 R. F. Zelinek do. 1929 10 225 2% do. .- -- J,E D Screen from 213 to 225
feet,
*F-5 T. W. Saunders do. 1929 9 225 4 do., 8.9 | May 17, 1939 | C,E D,S § Screen from 202 to 222
feet.
F-6 R. E. Breeding do. 1928 6 2217 4, do. -- -- C,W D Screen from 207 to 227
2% feet.
F-7 Roy Moore do. 1924 8 666 4 -- 36.5 | May 17, 1939 | J,E, D | Screen from 646 to 666
68.8 May 10, 1945 3 feet.
*F-8 C. J. Blume -- Morton 1923 10 5517 4 -- 36.3 | July 26, 1941 | None N ] Screen from 537 to 557
72.6 May 6, 1952 feet,
*F-9 A. L. Swank Wiley Burns 1913 7 487 2 |Upper part of 55.2 Feb, 18, 1952 | None N
Beaumont clay
*F-10 Adams Preserving Co. -« Martin 1924 10 656 -- -- 43.0 May 15, 1939 J,E, Ind
78.3 Oct. 24, 1946 --

801




Table 13.- Records of wells in Galveston County--Continued

' Water level
Well Owner Driller Date [Altitude | Depth { Diam- Water-bcuring Below Date of Method| Use Remarks
com- |of land of eter formation land measurement of of
plet-]surface well of surface lift |water
ed (fr.) (ft. ) | well datum
(in.} (fr.)
*F-11 Southern Pacific R.R -+ Wright 1900 10 601 4 - 82.0 July 9, 1947 C.G D Flowed until 1928
*F-12 Mrs «- Butterfield Wiley Burns 1912 12 480 2 Upper part of - - C.w D,S
Beaumont clay
F-13  Stanolind Oil & Gas Co. .- - 1 520 6 - -- - A,G Ind Supplied water for
drilling oil test.
F-14 Humble 0il & Refining L. Patterson 1934 12 6§66 7, -- - - A,G N Casing: 148 feet of
Co- 4 7-inch and 435 feet
of 4-inch. Screen
from 581 to 661 feet.
Supplied water for
drilling oil tests.
See log.
F-15 do. do. 1949 12 435 7- Upper part of a/58 Dec. 1949 T,E D Screen from 411 to
5/8, Beaumont clay 434 feet. Supplies
4% Dickinson camp site.
See log. ey
\D
*F-16 W. H. Sutton Chas. Ellis 1925 10 200 3 do. -- - C,W D,S -
*F-17 do. - .- 7 100 3 do. - . C,W S
*F.18 Superior 0il Co. Henry Lane 1950 H 692 4 -~ 93.8 July 2, 1952 A,G N Supplied water for
drilling oil test.
F-19 do. Superior 0il 1950 5 1,582 -- -- - . None N 01l test. OQwner's
Co. State fee no 1.
For partial electric
log, see plate Z
F-20 Pan American Production - 1951 5 645 4 - 93.8 Dec. 6, 1951 A.G N Supplied water for
Co. drilling oil test.
*F-21 Edwards Drilling Co. Palmo Drilling| 1951 10 645 4 - 94.0 Dec. 13, 1951 A, G N- Supplied water for
Co. drilling oil test.
. Screen from 624 to
645 feet.
TF-22 Humble Oil & Refaining L. Patterson 1951 11 650 4 -- .- .- A, G N Supplied water for
Co. drilling o1l test,
Screen from 608 to
650 feet.
F-23 Pure 01l Co. do. 1940 15 672 6 - 55.4 Aug. 8, 1941 A,G Ind Supplied water for
97.6 May 6, 1952 drilling o1l test.

Screen from 641 to
671 feet. See log.




Table 13.- Records of wells in Galveston County--Continued

Water Control &
Improvement
District No. 3
Well.2.:

Ltd.

L Water level
Well ! Owner Driller Date | Altitude | Depth | Diam- Water-bearing Below Date of Method | Use Remarks
com- | of land of eter formation land measurement of of
plet-| surface well of surface lift |water
ed (fe.) (ft.) | well datum
(in.) (fr.)
F-24 | Pure 0il Co, L. Patterson 1939 7 641 7 -- 42.3 Sept.15, 1939 None N Supplied water for
95.7 May 6, 1952 drilling oil test.
Screen from 599 to
640 feet. See log.
*F-25 Edwards Drilling Palmo Drilling 1952 7 329 4 |Upper part of 81.8 July 2, 1952 None N Supplied water for
Co. Co. Beaumont clay drilling oil test.
Screen from 309 to
329 feet.
*F-26 John W. Mecom do. 1952 5 656 4 -- -- -- A,G N Supplied water for
drilling oil test.
Screen from 636 to
656 feet.
F-217 Galveston County Water -- .- 5 674 4 -- 105.0 July 2, 1952 None N
Control & Improve-
ment District No.4
*F-28 Mainland Co. -- 1944 5 181 4 Upper part of -- - c,W S
Beaumont clay
F-29 Pan American Pro- -- 1949 10 -- - -- - -- None N 0il test. Owner's
duction Co. Josie Kohfeldt
D-2. For partial
electric log see
plate
*F-30 Galveston County Big State Drilld 1950 16 680 13- |Upper part of 91.6 Nov. 14, 1950 T,E P Casing: 436 feet of
Hospital ing Co. 3/8, Beaumont clay 13 3/8-inch and 6 5/8-
6- inch from 336 to 680
5/8 feet. Screens from 593
to 602 and 611 to 678
feet. Well drilled to
815 feet, but plugged
back to 680 feet.Gra-
vel-walled well. See
log.
*F-31 Frank Bell John Anazan 1927 16 110 3 do. 10. 4 Feb. 18, 1952 None N
F-32 Galveston County H. H. Ellis 1940 15 500% | -- do = .- T,E, P
Water Control & 10
Improvement
District No. 3
Well 1
*F=33 Galveston County Layne-Texas Co. | 1943 15 708 - do. -- -- T,E P Screens from 578 to

610 and 665 to 700
feet. Reported draw-
down 53 feet while
pumping 300 gpm.
Gravel-.walled well.
See log. i
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Table 13.- Records of wells in Galveston County--Continued

. Water level
Well Owner Driller Date |Altitude{ Depth} Diam- Water-bearing Be low Date of Method| Use Remarks
com- fof land of eter formation land measurement of of
plet-|surface well of surface lift Jwater
ed (fr.?} (ft. )} well datum
(in.) (ft.)
*F.34 Galveston, Houston, & Layne-Texas Co. 1915 19 914 9- ”Alta Loma” sand 78.3 Nov. 7, 1951 T,E N Screen from 873
Henderson R.R. Ltd. 5/8 to 914 feet.
See log.
F-.35 Edwards Drilling Palmo Drilling 1950 10 730 4 - -- - A,G N Supplied water
Co. Co. for drilling o1l
tests, Screen
from 719 to 730
feet. Reported
yield 120 gpm.
F-36 do. do. 1951 12 650 4 -- -- -- A,G N Supplied water
for drilling oil
test. Screen
from 629 to 650
feet,
F-37| A. J. Biron Layne-Texas Co. | 1907 11 926 | 11- | “Alta Loma” sand -- -- -- -- | Well filled and
Ltd. 5/8 abandoned. See
log.
*F-38 Edwards Drilling Palmo Drilling 1952 9 326 4 |Upper part of 78.8 ¥ July 2, 1952 | None N Supplied water for
Co. Co. Beaumont clay drilling o1l test.
Screen from 306 to
. 326 feet, Temp.
74%°F.
F-39 Homer Decker - - 1 119 2% do. 33.0 June 30, 1952 None N
*F-40 K. Farley -~ Landriault 1941 8 248 3, do. a/38 May 1951 C,W Irr Screen from 230 to
2 245 feet.
F-41 Community Public Layne-Texas Co. 1952 9 772 16, do. -- -- - p. Casing: 553 feet of
Service Co. Ltd. 8- 16-inch and 219 feet
Well 8 5/8 of 8 5/8-inch.Screens
from 659 to 705 and
714 to 760 feet. Re-
ported drawdown 63
feet while pumping
524 gpm, June 4, 1952.
Gravel-walled well.
See log.
*F-42 Community Public do. 1944 8 780 20, do. 116.6 May 15, 1945 T,E, P Casing: 442 feet of
Service Co. 10% 128.7 May 18, 1948 50 20-inch and 336 feet
Well 6 121.8 | Nov. 7, 1951 of 10%-inch. Screens

from 548 to 569 and
685 to 769 feet. Re-
ported drawdown 79
feet while pumping
350 gpm, Feb.22, 1944.
Gravel-walled well.
Temp. 82%°F. See log.
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Table 13.- Records of wells

in Galveston County--Continued

Well

Owner

Driller

Date

com=-

plet-
ed

Altitude

of land

surface
(ft.)

Depth

well
{ft.)

Diam-
eter
of
well
(in.)

Water

level

Water-bearing
formation

Below

land
surface

datum

(fe.)

Date of
measurement

Use
of
water

Remarks

*F-43

“Fod4

*F-45

*F-46

Community Publie

Refrige Co-

Community Public
Service Co.

Well 3

Community Public
Service Co. Well §

Community Public
Service Co. Well 7

Led.

do.

Layne-Texas Co.

1937

1934

1942

1948

772

760

764

16,
8-
5/8

20,
10%

16,

5/8

Upper part of
Beaumont clay

do.

do.

67.4
128.7

136.1
141.6
131.4

149.6
127.7
131.9

1941
1947

Aug. 7
Nov. 7

1945
1949
1951

May 5,
May 6,
May 8,

1948
1950
1951

Nov.
May 4,
May 8,

T,E,
20

Casing:

16-inch
of 8 5/8
from 503
to 559,

675 to 699,

764 feet
drawdown
pumping
1951.
well.

Casing:

12-inch,
6-inch a
of-4%-1in
from 679

712 to 758 feet.

420 feet of
and 352 feet
-inch. Screens
to 513, 544
637 to 652,
and 732 to
. Reported

57 feet while
440 gpm in

Gravel-walled
See log.

243 feet of
317 feet of
nd 200 feet
ch. Screens
to 701 and
Re-

ported drawdown 79

feet whi
302 gpm

le pumping
in 1951.

Gravel-walled well.

See log.

Casing:
20-1inch
of 10%-1

from 552 to

675 to 7

feet of
312 feet
Screens
573 and
59 feet. Re-

452
and
nch

ported drawdown 48

feet whi
500 gpm,

le pumping
Jan., 24,1942.

Gravel-walled well.

See log.

Casing:
l6-inch

of 8 5/8-inch,
from 511 to 527,

to 575,

695 to 760 feet.

406 feet of
and 357 feet
Screens
532
640 to 655 and
Re-

ported drawdown 54
feet while pumping

584 gpm

in 1948.

Gravel-walled well.

See log.
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Table 13.-

Records of wells in Galveston County--Continued

Well

Owner

Driller

Date

com=

plet-
ed

Altitude
of land
surface

(ft.)

Depth

well
(ft.)

Diam-
eter

well
(in.)

Water-bearing
formation

Water

level

Below

land
surface

datum

(fe.)

Date of
measurement

Method
of
life

Use
of

water

Remarks

*F-47

*tF-49

*F-50

Galvelton County
Water Control &
Improvement Dis-
trict No. 4
Well 4

Galveston County
Water Control &
Improvement Dis-
trict No. 4
Well 3

Galveston County
Water Control &
Improvement Dis-
trict No. 4
Well 2

Carbide & Carbon
Chemicals Corp.
Test Well 1

Layne~Texas Co.

Ltd.

do.

do.

do.

1951

1949

1947

1942

12

12

14

13

728

723

1,031

16,
10%,

8~
5/8

10%,
8-
5/8

8-
5/8,
5

Upper part of
Beaumont clay

Upper part of
Beaumont clay
Alta Loma
sand

Upper part of
Beaumont clay

" "
Alta Loma san

a/141

a/100

a/130

d 59.9
111.5
71.6

May 1951

Dec. 1949

Mar. 1947

Aug. 12,
May 18,
May 6,

1941
1948
1952

T,E,
25

None

T,E,
20

None

Casing: 217 feet

‘of 16-inch, 92

feet of 10%-inch,
and 398 feet of

8 5/8-inch. Screens
from 309 to 315, 317
to 318, 373 to 383,
429 to 439, 454 to
464, 490 to 499, 504
to 513, 524 to 544,
595 to 604, 630 to
645, and 652 to 695
feet. Reported draw-
down 88 feet while
pumping 515 gpm in
1951. See log.

Screens from 597 to

617, 670 to 710, 780

to 815, and 830 to

859 feet. Reported
drawdown 57 feet while
pumping 614 gpm in 1949.
Water reported too
highly mineralized for
public use. Filled and
abandoned. See log.

Casing; 364 feet of
8 5/8-inch and 359
of S5-inch. Screens
from 503 to 604 and
658 to 700 feet. Re-
ported drawdown 75
feet while pumping

157 gpm in 1947.

Well drilled to 780
feet, but plugged
back to 723 feet,
See log.

Casing: 1,005 feet of
3-inch. Screen from
983 to 998 feet. See
log.

ell




Table 13.-

Records of wells

Well

Qwner

Driller

Date
come

plet-

ed

Altitude| Depth
of land of
surface well

(fr.) (ft.)

in Galveston County--Continued

Diam-
eter

well

(in.)

Water-bearing
formation

Water

level

Below
land
surface
datum
(fe.)

Date of
measurement

Method
of
life

Use
of

water

Remarks

- F_ 52

*F-53

*F-54

Carbide & Carbon
Chemicals Corp
Well 3

Carbide & Carbon

Chemicals Corp.

Well 4

Pan American Refini

Co Well 6

Pan American Refini

Co. Well 2

Layne-Texas Co
Ltd.

1941

1940

1936

1933

10 1,016

12 690

12 1.000

14 610

18,
10

18,
10%

20,

224,

" 1
Alta Loma
sand

Upper part of

43.1
a/71.5

47.17

Beaumont clay a/138

Upper part of
Beaumont clay
‘Alta Loma

sand

Upper part of
Beaumont clay

a/18
65
73.7

a/41

112.9
131.4

1941
1951

Jan. 21,
Mar.

1941
1950

Jan. 21,

June

Mar. 1636
Aug. 11, 1941
May 9, 1952

1933
1943
1952

Sept.
Mar. 10,
May 9,

T.E

40

Ind

Ind

Ind

Ind

Casing: 740 feet of
18-inch and 279 feea
of 10-inch Screen
from 858 to 1,008
feet. Reported draw-
down 47 feet while
pumping 1,500 gpm
Aug,le: 1940. Temp.
83.5 F. See log.

feet of
504 feet
Screens
312, 376
to 433,
492 to
541, 550
to 593,
and 642

Casing: 188
18-inch and
of 10¥%-inch.
from 302 to
to 391, 423
466 to 475,
512, 533 to
to 560, 573
624 to 633,
to 682 feet. Reported
drawdown 64 feet
while pumping 640 gpm
Sept. 6, 1940. See
log.

feet of
306 feet
Screens

799. 821

Casing: 694
20-inch and
of 10-inch.
from 788 to
to 841, and B64 to
996 feet Reported
drawdown 49 feet
while pumping 1,500
gpm in 1936. See
log.

Casing: 195 feet of
22%-inch and 415

feet of 13-inch.
Screens from 262 to
283, 366 to 431.

470 to 491, and 546
to 588 feet. Reported
drawdown 56 feet
while pumping 850 gpm
in 1933, See log.




Table 13.- Records of wells in Galveston County--Continued

Well

Owner

Driller

Date
com-
plet-

ed

Altitude
of land
surface

(fr.)

Depth
of

well

(ft.)

Diam-
eter
of
well
{in.)

Water-bearing
formation

Water

level

Be low
land
surface
datum

(ft.)

Date of
measurement

Method
of
life

Use
of

water

Remarks

*F-55

*F-56

“F.57

*F-58

*F-59

*F-60

Pan American Refin-
ing Co. Well 3

B. Ashworth

Pan American Refin-
ing Co. Well 9

Knox Process Co.

Republic 0il Re-
fining Co
Well 1

Pan American Chemic
Plant Well 2

Pan American Chemic
Plant Well 1

al

al

Layne-Texas Co.
Ltd

Chas. Ellis

Layne-Texas Co
Ltd.

Stoner & Conklin

Layne-Texas Co.
Ltd.

do.

do-

1933

1937

1943

1924

1937

1938

1922

14

15

13

13

965

700

957

574

801

18-
5/8.
10%

15,
8-
5/8

8-
5/8

Upper part of
Beaumont c%ay
Alta Loma

sand

Upper part of
Beaumont clay

Upper part of
Beaumont c%ay
Alta Loma
sand

Upper part of
Beaumont clay

do-

do.

do.

a/8
74.1

13.2

a/68

68.6
154.4

1933
1952

Nov. )
May 9,

July 2, 1941

1943

Aug. 1937

July 19,
Mar. 12,

1939
1943

Feb, 21,
May 8,

1939
1951

None

None

Ind

Ind

Ind

Ind

Casing: 571 feet of
16-inch and 389 feet
of 8-inch. Screens
from 683 to 704,

796 to 815, and 888

to 938 feet. Reported
drawdown 78 feet while
pumping 900 gpm in
1933. See log.

Formerly used to
supply part of Texas
City Heights

Casing: 554 feet of
18 5/8-inch and 403
feet of 10%-inch.
Screens from 666 te
691, 711 to 786, and
834 to 944 feet. Re-
ported drawdown 57
feet while pumping
1,515 gpm in 1943.
See log-.

Screen at 540 to 568
feet.

Casing: 358 feet of
16-inch and 499 feet
of 8 5/8-inch. Screens
from 462 to 498, 568

to 578, 605 to 619,

651 to 680, 697 to 707,
and 731 to 785 feet.
Reported drawdown 50
feet while pumping
508 gpm in 1937.
log.

See

Screens from 486 to
510, 555 to 601, 617
to 627, 707 to 730,
and 752 to 785 feet.
Drawdown 46 feet
while pumping 690 gpm
in 1938. See log.

Screens at 564 to 581,
and 738 to 781 feet.
Filled and abandoned.
See log.
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Table

13.- Records of wells

in Galveston County--Continued

Well

Owner

Driller

Date |Altitude| Depth
com= | of land of

plet-| surface well
ed (fr.) (fr.)

LIt

Diam=

eter
of

well

(in.)

Water-bearing
formation

Water

level

Be low
land
surface
datum

()

Date of
measurement

Me thod

1ift

Use
of
water

Remarks

“F-83

'F=64

*F-65

Monsanto Chemical

Co. Well 3

Monsanto Chemical
Co. Well 5

Monsanto Chemical
Co. Well 2

Monsanto Chemical
Co. Well 4

Monséntn Chemical
Co. Well 1

Layne-Texas Co.
Ltd.

Southern Well
Drilling Co.

Layne-Texas Co

Ltd

do.

1942 8 658

1929 7 589

1942 8

1946 7

1942 8

12%,
6-
5/8

16

12%,
6=
5/8

~ e

12%,
Bl
5/8

Upper part of
Beaumont
clay

do.

do.

do.

do.

a/93

71.1
166.3
157.5

a/92

a/160

1942

1941
1945
1949

Aug. 11,
May 9,
Nov. 2,

1942

Sept.

Feb. 1949

Aug. 1942

None

None

None

40

T.E,
40

Ind

Ind

Casing: 289 feet of
12%-inch and 334 feet
of 6 5/8-inch. Screens
from 398 to 406, 432
to 442, 496 to 531 and
584 to 619 feet. Draw-
down, 53 feet while
pumping 475 gpm in
1942. See log.

Screens from 427 to
486 and 506 to 547
feet. Reported draw-
down, 56 feet while
pumping 340 gpm when
drilled. See log.

Casing: 305 feet of
12%-inch and 322 feet
of 6 5/8-inch. Screens
from 412 to 427, 504
to 539 and 600 to 623
feet. Reported draw-
down 58 feet while
pumping 465 gpm in
1942. See log.

102 feet of
l4-inch, 203 feet of
B8-inch, and 231 feet
of T-inch. Screens
from 202 to 223, 237
to 248, 275 to 281,
320 to 331, 405 to
476 and 512 te 533
feec. Well drilled
to 616 feet, but
plugged back to 536
feet. See leg.

Casing:

Casing: 289 feet of
12%-inch and 340 feet
of 6 5/8-inch. Screens
from 395 to 415, 495

to 535 and 585 to 615
feet. Reported draw-
down, 53 feet while
pumping 475 gpm in 1942.

Well drilled to 747 feet,

but plugged back to 625
feet, See log.

91t




Table 13.-

Records of wells

in Galveston County--Continued

Well

Owner

Driller

Date

com-

plet
ed

Altitude
of land

surface

(fe.)

Depth

well
(ft.)

Diam-
eter
of
well
(in.)

Water-bearing
formation

Water

level

Below

land
surface

datum

(ft.)

Date of
measurement

Method
of
lift

Use
of

water

Remarks

*F.-67

*F-68

°G-1

*H-1

*H-2

*H-4

*H-5

aH_G

Texas City Terminal
Ry. Well 1

Texas City Terminal
Ry. Well 2

Sun 0il Co.

do.

do.

John W. Mecom

Standard of Texas
& Salt Dome 0il Co.

E. W. Boyt

do.

Flora Diamond

Sun 0il Co. &
Phillips Petroleum
Co.

Humble 0il & Refining
Co.

Layne-Bowler Co.

do.

Sun 0il Co.

do.

do.

John W. Mecom

1922

1922

1948

1951

1951

1952

1940

1940
1945

1946

1951

1950

0 243

0 9,415

0 7,718

10 12

10 460

0 9,447

5 8,011

8%

Upper part of
Beaumont clay

do

do.

Upper part of
Beaumont clay

it I
Alta Loma san

beach sand

Upper part of
Beaumont clay,

beach sand

1950

June

None

T,E,
20

None

C,w

c,w

None

None

Ind

Ind

Ind

Ind

Screens from 442
to 460 and 500 to
541 feet,

Screens from 440
to 480 and 501 to
540 feet. See log.

Screen from 221 to
243 feet. Supplied
water for drilling
*o1l test.

0il test. Owner's
State tract 340

no. 1. For partial
electric log see
plate 2.

Screen from 312 to
337 feet. Supplied
water for drilling
oil test.

Screen from 893 to
933 feet. Supplied
water for drilling
oil test. Temp.
80%°F.

0i]l test. Owner's
State tract no.
234-1. For partial
electric log, see
plate 9,

0il test. Owner'’'s
State 175, well

For partial
see

no. 1.
electric log,
plate 2,

Owner’s

For

0il test,
M. Kahla no. 1.
partial log, see
plate 2.

LTT




Table 13.- Records

of wells in Galveston County--Continued

Water level
Well Qwner Driller Date [Altitude| Depth | Diam- Water-bearing Below Date of Method Use Remarks
com- jof land of eter formation land measurement of of
plet-{surface well of surface life water
ed (07| (fe.) |well datum
(in.) (£&57)
*J-3 Joe Ackins Estate - 1937 5 283 6 Upper part of - - C, W S
Beaumont clay
J-4 0il Drilling Inc. -- - 7 134 4 do. 32 Apr. 9, 1952 A, - N Supplied water for
drilling oil test.
*J-5 Sun 0il Co. Sun 0il Co. 1939 1 270 5 do. == - A G N Supplied water for
drilling oil test.
See log.
J-6 do. do. 1940 5 251 5 do. -- - A, G N Do.
J-1 do. do 1939 8 208 4 do. -= - A,- N Supplied water for
drilling oil test.
*J-8 do. do, 1939 10 321 5 do. == .- A, - N Screen from 221 to
305 feet. Supplied
water for drilling
oil test. See log.
*J-9 Ed Linn -- 1940 8 12 48 beach sand 3.2 Apr. 8, 1952 JE; D Dug. Concrete
1/6 casing.
J=10] Sun 0il Co. - -- 8 132 4 |Upper part of 4.8 | Apr. 9, 1952 A, - N Supplied water for
Beaumont clay drilling oil test.
*J-11] Mrs. J. Frank Keith - 1939 5 264 1% do. -= - C,E, D Screen from 256 to
% 264 feet,
“J-12| Roy Kennedy - 1940 5 258 1% do.’ -- - C.E, D Screen from 250 to
% 258 feet.
*K-1 A. C. Odem .= .- 6 286 1% do. af2 Nov. 1950 C,E, D
*K-2 - Kade -- 1940 6 8 48 beach sand 0.4 Apr. 15, 1952 C,E D Dug. Wood casing.
*K-3' | Pierce Estate John Gunn 1916 7 260 2% |Upper part of - - None N
Beaumont clay
*K-4 Clyde Hawsey Clyde Hawsey 1952 4 14 48 beach sand 2.9 Apr. 10, 1952 Cf,E, D Dug. Concrete
' 1/6 casing.
K-5 | Stanolind pil & Stanolind 0il | 1946 5 6,380 - - .- . None N 0il test. Owner's
Gas Co. & Gas Co. Cade no. A-69. For
partial electric
log, see plate 2.
*K-6 -- .- -- 5 Spring -- .- + -- Flows N Seepage in fine
sand.
*K-7 - -- - 5 Spring .- - - - None N Formerly used by
railroad. Covered
and destroyed.

Q1L




Table 13.- Records of wells in Galveston County--Continued

R — e — e
‘ Water level
Well QOwner Driller Date |Altitude| Depth | Diam- Water-bearing | Below Date of Method ] yse Remarks
com- |of land of eter formation land measurement of of
plet-|surface well of surface lift |water
ed (fe.) (ft,) ]| well datum
(in.) (ft.)
*K-8 Geo. Smith -~ Derby 1939 20 61 2% 10.1 Apr. 16, 1952 None N
*K-9 do., Geo. Smith 1884 23 32 54, e 0.6 do. None N Dug. Casing: 22
8 feet of 54-inch
concrete, and 12
feet of 8-inch.
*L-1 H. Sayko H. Sayke 1937 24 35 3 Upper part of 7.3 Jan. 16, 1952 C,¥w D,S
Beaumont clay
L-2 A. L. Dodge > Fred Conklin 1907 25 190 4 do. 6.2 do. C.E, D,S
*L-3 | N. J. Morena Ed Metzler 1912 25 120 3 do. 12.8 Nov. 27, 1952 C,H D,S
*L-4 John Ghino Louis Cange 1924 19 108 4 do. -- - J,E, D,S,| Used for irriga-
% Irr ting small truck
farm.
L-5 J. M. Tacquard J. Tacquard 1933 14 105 2% do 8.4 Jan. 17, 1952 C,E, D,S
: %
"L-6 W. F. Reitmeyer do. 1888 16 693 4 do. 80.9 do J,E, D
1
L-7 do. do. 1893 16 470 1% do. 2.5 Apr. 12, 1939 None N
13.3 Jan., 17, 1952
*L-8 J. D. Moody do. 1911 17 720 6 do. 81.7 Jan. 11, 1952 C,E, D
3

*L-9 Fred Johnson L. Cange 1924 16 260 4 do. 12.9 Jan. 18, 1952 C,H D

*L.10} City of Galveston Layne-Texas Co. 1941 15 1,178 -- “Alta Loma” -- - None N Test hole. Filled
Test Well 3 Ltd. sand and abandoned. See

log.

*L-11] City of Galveston do. 1941 15 940 2 do. 42.1 Mar. 14, 1941 None N Screen from 930 to
Test Well 3-A 76.3 May 7, 1952 940 feet.

*L-12{ Galveston County Fred Standard 1913 16 689 8 Upper part of a/86.0 Feb. 1950 T,E P Screen from 637 to
Water Control & Beaumont clay . 689 feet. Formerly
Improvement used by railroad.
District No. 7 See log.

*L-13] Charles Schiro J. Tacquard 1911 15 720% 6 do. 84.3 Nov. 5, 1951 J,E, D

3
*L-14| H. L. Roberts do. 1911 15 710 4 do. 79.5 Dec. 15, 1951 C,E, D
L-15] E. S. McClarty Palmo Drilling 1949 13 770 4 do. - -- J,E, D,P Screen from 730
Co. S to 770 feet.

Supplies water for

10 families.

61T




Table 13.- Records of wells

in Galveston County--Continued

Water level

Well Owner Driller Date [Altitude| Depth |Diam- Water-bearing Below Date of Method| Use Remarks

com= |[of land of eter formation land measurement of of
plet-| surface well of surface 1ift |water
ed {ft.) (ft.) well datum

(in.) (ft,)

L-«16 | Carbide & Carbon Palmo Drilling 1948 13 357 3 Upper part of - - J,E P
Chemical Co. Co. Beaumont clay

*L-17 | Galveston Memorial J. B. Johnson 1938 12 510 6 do. - - A Es Irr
Park 1

*L-18 | J. Hacker Louis Cange 1889 9 763 4, do. -- - C,W D,S

2
*L-19 | Joe Tarrasso do. 1928 10 790 4, - 52.1 - T,E, N Formerly used for
2% - irrigating small
truck farm.

*L-20 | Galveston County Layne-Texas Co. 1942 18 220 4% Upper part of a/12 Dec 1942 None N Screen from 91 to
Water Control & Ltd. Beaumont clay 108 feet. Reported
Improvement drawdown, 35 feet
District No. 7 while pumping 10

gpm, Dec. 30, 1942.
See log
*L-21 do do- 1943 18 756 12%, - 81.9 Nov. £, 1951 T E: P Screen from 690 to
6- 40 752 feet. Reported
5/8 drawdown 33 feet
while pumping 620
gpm, Feb. 1943.
See log.
*L-22 | Mrs. H. Huntington -- 1920 26 38 3 Upper part of 2.4 Jan. 18, 1939 C,E, D,s
Beaumont clay . 1/3
1,-23 | Fritz Huntington Palmo Drilling 1949 26 725 4 “Alta Loma" . - J,E, | DS
Co. sand 2
L-24 | Stanolind Qil & Stanolind 0il 1940 20 8,466 - -= == - - N 0il test. For
Gas Co. & Gas Co. partial electric
log, see plate 2.
*L-25 do. L. Patterson 1940 | 20 744 4 | "Alta Loma" 80.5 | May 7, 1952 | A.G N Supplied water for
sand drilling oil test,.
Temp. 79%°F. See log.
L-26 do do 1940 21 720t 5 - 28.5 do. None N Supplied water for
drilling oil test,
L-27 |H. G. Tacquard L. Change = 17 450t 4 Upper part of 6.7 | Nov. 27, 1951 C.E, | DS
Beaumont clay 1/6
*L-28 do. -— .- 17 42 4 do. - - C, W D,S
*L-29 | Sun 0il Co. Homer Wright 1936 6 869 7. Upper part of 57.1 Nov. 5, 1951 None N Screens from 458 to
4 Beaumont clay 479, 537 to 580, and
Alta Loma 754 to B6T feet,
sand Supplied water for
drilling oil test.
See log.

0oct



Table

13.- Records of wells in Galveston County--Continued

Water level
Well Owner Driller Date |Altitude| Depth | Diam- Water-bearing | Below Date of Method| Use Remarks
com=- {of land of eter formation land measurement of of
plet-|surface well of surface lift jwater
ed (ft.) (ft.) L well datum
(in.) (ft.)
L-30} Sun 0il Co. Homer Wright 1936 5 643 8, Upper part of 13.3 | Nov. 5, 1951 None N Screens from 112
4 Beaumont clay to 128 and 565 to
640 feet. Supplied
water for drilling
oil test. Flowing
Jan. 16, 1939.
See log.

L-31 do. do. 1936 S 629 4 do. 14.8 do. None N Screen from 548 to
629 feet. Supplded
water for drilling
oil test., See log.

L-32] Coon Well No. 1 The Texas Co. 1925 6 1,100 -- -- - - -- -~ 0il test. See log.

*L-33] Sun 0il Co. Homer Wright 1936 4 923 7, “Alta Loma 55.5 | Nov. 7, 1951 None N Screens from 804 to

5 sand 827 and 873 to 923
feet. See log.

L-34 do. do. 1940 2 937 5 do. 38.9 do None N Screen from 878 to
909 feet. Supplied
water for drilling
oil test. See log.

L-35 do. do. 1940 4 934 6 do. - -- None N

*L-36] L. M. Still -- Mosso 1938 24 102 2% | Upper part of 12.4 | Jan. 16, 1952 None N

Beaumont clay
L-37] Alta Loma School Palmo Drilling 1947 27 137 3 do. 20.8 do J.E, P
District Co. %
L-38] Joe Tromballe S. Mosso - 23 150 4 do. 6.7 do. A, - Irr
L-39] F. A. Bartlett F. A. Bartlett 1929 23 120 4 do. 13.0 do. C.E, D
1/5
*L-40| City of Galveston .- 1893. | 22 865t ] 7 | "Alta Loma” an - None | N | Screen from 823 to
Well no. 13-N 1894 sand 863 feet. Reported
to have always
. yielded water of
high chloride con-
tent. Filled and
abandoned.
*L-41}] City of Galveston -- 1893- 19 794 7 do. 46.5 § June 24, 1939 None N Screen from 754 to
Well 11-N 1894 71.1 Aug. 9, 1941 794 feet. Formerly

used to supply city
of Galveston.
and abandoned.

Filled

Tct




Table 13.- Records of wells in Galveston County--Continued
Water level
Well Owner Driller Date |Altitude | Depth | Diam- Water-bearing Below Date of Method Use Remarks
com- |of land of eter formation land measurement of of
plet- |surface well of surface life water
ed (fr.) {ft.) | well datum
(in.) (ft.)
*L-42| City of Galveston - 1893-| 20 191 7 |"Alta Loma" 47.5 | June 24, 1939 | None N | Screen from 756 to
Well 9-N 1894 sand 75.4 Aug. 9, 1941 796 feet. Formerly
used to supply city
of Galveston.Filled
and abandoned.
L-43] City of Galveston -- 1893- 21 796 7 do 47.4 June 24, 1939 None N Screen from 757 to
Well 7-N 1894 17.5 Aug. 9, 1941 797 feet. Formerly
used to supply city
of Galveston. Filled
and abandoned.
*L-44] City of Galveston = 1893- 22 797 ki do. 48.0 June 24, 1939 None N Do.
Well 5-N 1894 79.6 Aug. 9, 1941
*L-45] City of Galveston - 1893~ 22 798 T do. - - None N Screen from 758 to
Well 3-N 1894 798 feet, Formerly
used to supply city
of Galveston. Filled
and abandoned.
*L=-46] City of Galveston “m 1893- 23 197 i do. - -- None N Screen from 757 to
Well 1-N 1894 797 feet. Formerly
used to supply city
of Galveston., Filled
and abandoned.
*L=-47| City of Galveston - 1893- 22 793 7 do. 35.0 Sept.23, 1932 None N Screen from 757 to
Well 2-S 1894 49.0 June 24, 1939 793 feet. Formerly
used to supply city
of Galveston. Filled
and abandoned. See
log
*L-48] City of Galveston o= 1893~ 23 B68 7 do. gf+26-0 1894 None N Screen from 750 to
Well 4-S 1894 a/ 2.6 Dec. 1907 790 feet. Formerly
a/ 13.4 | Jan. 1914 used to supply city
31.4 Sept.23, 1932 of Galveston. Filled
49.5 June 24, 1939 and abandoned. See
19.1 Aug. 9, 1941 log.
L-49| City of Galveston - 1893~ 23 797 7 do 3271 Sept.23, 1932 None N Screen from 757 to
Well 6-S 1894 49 4 June 24, 1939 797 feet. Formerly
78.0 Aug. 9, 1941 used to supply city
of Galveston. Filled
and abandoned.
“L-50| City of Galveston -- 1893- 23 796 7 do. 31.8 Sept.23, 1932 None N Screen from 756 to
Well 8-S 1894 47. 4 June 24, 1939 796 feet. Formerly.
) used to supply city
of Galveston. Filled
and abandoned.
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Table 13.-

Records of wells

in Galveston County--Continued

Water level
Well Owner Driller Date JAltitude | Depth | Diam- Water-bearing Below Date of - Method| Use Remarks
com- fof land of eter formation land measurement of of
plet-|surface well of surface lift jwater
ed (ft.) (fr.) |well datum
(in.) (ft.)
*L-51| City of Galveston - 1893-| 23 794 7 | "Alta Loma” a/ll Jan. 1914 | None | N | Screen from 754 to
Well 10-S 1894 sand 48.2 June 24, 1932 794 feet., Formerly
73.9 Aug. 9, 1941 used to supply city
of Galveston, Filled
and abandoned.
*L-52] City of Galveston -- 1893- 23 797 7 do. 48.5 June 24, 1939 None N Screen from 757 to
Well 12-S 1894 72.0 Aug. 9, 1941 797 feet. Formerly
100.9 | June 10, 1946 used to supply city
of Galveston., Filled
and abandoned.
*L-53] City of Galveston - 1893- 23 796 7 do. 28.0 Oct. 23, 1932 Non® N Screen from 756 to
Well 14-S 1894 48.3 June 24, 1939 796 feet. Formerly
70.1 Aug. 9, 1941 used to supply city
94,0 May 16, 1945 of Galveston. Filled
and abandoned,
*L-54] City of Galveston - 1893- 22 195 1 do. 21.4 | Sept.23, 1932 None N Screen from 755 to
Well 16-S 1894 795 feet. Formerly
used to supply city,
of Galveston- Filled
and abandoned.
*L-55{ City of Galveston - 1893- 23 795 7 do. 23.8 do. None N Do
Well 18-S 1894
*L-56] City of Galveston e 1893~ 23 795 7 do. 46.6 June 24, 1939 None N Do
Well 20-S 1894 62.1 Aug. 9, 1941
94.0 June 10, 1946
*L-57] City of Galveston .- 1893- 23 795 1 do 46.8 June 24, 1939 None N Do
Well 22-S 1894 61.7 Aug.- 9, 1941
72.9 Apr. 19, 1944
*L-58| City of Galveston .- 1893- 22 796 7 do. 223 Sept 23. 1932 None N Screen from 756 to
Well 24-S 1894 46 4 June 24, 1939 796 feet. Formerly
61.7 Aug. 9 1941 used to supply city
of Galveston. Filled
and abandoned
“L-S9] City of Galveston - 1893- 22 794 9 do. 39.0 June 24, 1939 None N Screen from 754 to
Well 26-S 1894 61.3 July 9, 1941 794 feet. Formerly
used to supply city
of Galveston Filled
and abandoned.
*L-60| City of Galveston Layne-Texas Co. 1914 22 840 24, do 49.9 June 24, 1939 T,E, P Casing: 80 feet of
Well 1 Ltd. 12 99.3 | .Nov. 18, 1949 50 24~inch and 759 feet
of 12-inch. Screen
from 713 to 815 feet,
See log.
*L-61] City of Galveston do. 1922 24 850 12 do- .- - T,E, P Casing: 850 feet of
ell 6 50 12-inch. Screen from
744 to 844 feet.

tol




Table 13.- Recerds of wells

in Galveston County-=Continued

Well

Owner

Driller

Date

com=

plet-
ed

Alcitude
of land
surface

(fr.)

Dept,h

of
well
{ft

}

Diam-
eter
of
well
(in=1

Water-bearing
formation

Water

level

Below
land
surface
datum
(ft.)

Date of
measurement

Method
of
1ift

Use
of
water

Remarks

*L-62

*L=63

*L-64

*L-65

1, 67

City of Galveston
Well 7

City of Galveston
Test Well 1

City of Galveston
Well 2

City of Galveston

Well 3

City of Galveston
Well 4

City of Galveston
Well 5

City of Galveston
Well 8

Galveston County Water
Control & Improvement
District No. 3 Well 4

Laynetggxas Co.

do.

do.

do.

do

do.

1927

1941

1914

1916

1916

1916

1935

1952

24

21

21

21

20

20

19

16

843

1,065

24,
17,
12

16
12

24

18,
10%

”Alta Lcma“
sand

do.

do.

do.

do.

do.

do.

Upper part of
Beaumont clay
Alta Loma
sand

47.8
104.7

68.9
104.0

92.3

48.3

1939
1952

24,
12,

June
May

1941
1952

Mar.
May

15,
12,

May 12, 1952

May 12, 1952

1951

June 24, 1939

1952

T,E,

None

T,E,
60

.of 24-inch,

151 feet
17-
inch from 139 to
301 and 12-inch
from 144 to 843
feet. Screen
from 739 to 840
feet. See log.

Casing:

Casing: 874 feet
of 4-inch. Screen
from 864 to 874
feet. See log.

80 feet of
and 775
12-inch,
Screens from 724
to 754, and 762

to 846 feet. See
log.

Casing:
16-inch
feet of

Casing: 866 feet
of 12-inch. Screen
from 714 to 857
feet. See log.

Casing: 90 feet of
24-inch and 783
feet of 12-inch
Screen from 714 to
857 feet., See log.

Casing: 888 feet of
12-inch. Screen from
714 to 767 feet. See
log.

Casing: 665 feet of
20G-inch and 13-inch
from 610 to 884 feet.
Screen from 703 to
884 feet. See log.

Casing: 406 feet of
18-inch and 10¥%-inch
from 304 to 858 feet.
Screens from 412 to
422, 462 to 472, 496
to 526, 456 to 571,
610 to 615, 630 to
665, 675 to 705, 735
to 745, and 810 to
840 feet. Drawdown,
25 feet while pumping
831 gpm, Mar.l6,
See log.

1952.
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Table 13.- Records of wells in Galveston County--Continued

level

Well Owner Driller Date JAltitude| Depth { Diam. Water-bearing Date of Method ] Use Remarks

com- |of land of eter formation measurement of of
plet-]| surface well of 1ife water
ed (fe.) (ft.) | well

(in.)

*M-2 Galveston County . Layne-Texas Co. 1949 13 857 18, Upper part of July 1949 T,E, P Screens from 321
Water Control & Ltd. 10% Beaumont clay 50 to 343, 390 to 400,
Improvement Alta Loma 480 to 540, 594 to
District No. 3 sand 604, 639 to 649,
Well 3 689 to 704, and 800

to 850 feet, Re-
ported drawdown, 31
feet while pumping
805 gpm, July 14,
1949, Well drilled
to 958 feet, but
plugged back to 857
feet. Temp. 80.5 F.
See log.

*M-3 Houston Lighting & H. H. Ellis 1939 15 520 4, Upper part of -- C,E, N Screen from 510 to
Power Co. 2 Beaumont cla % 520 feet.

*M-4 R. R, Armstrong -- 1938 16 202 2 do. Apr. 14, 1939 None N

Feb. 18, 1950
*M-5 R. L. Whitburn John Anezan 1930 12 117 3 do. Sept.21, 1932 C,H D,S
July 19, 1939
Feb. 18; 1952
M-6 Galco Country Club H. H. Ellis 1949 10 120 4 do. -- J,E, D, Irr
5
*M-T7 H. N. Adams M. R. Pretty 1938 8 100 2 do. Feb. 18, 1952 C,E, N
. %
M-8 Mabel Stallings Palmo Drilling 1948 16 280 2 do. .- J,E, D Screen from 270 to
Co. % 280 feet.
*M-9 w. Perthuis P. Clark 1918 15 60 4 do. Feb., 16, 1952 Cf,E, D
1/3
*M-10 Haﬁilton Ford Palmo Drilling 1951 14 558 3 do. .- J.E, b Pump set at 126 feet
Co. 2
M-11 { Whitsett & Co. H. L. Jackson 1948 9 595 4 do Feb. 1948 | J,E, P Supplies water for
Co. S small subdivision.
*M-12 | J. Perthuis L. Cange 1895 10 590 3 do .- A, G D,S
Irr
*M-13 | R. S. Wesmoreland - 1928 10 533 6, do Apr. 25, 1941 None N Screen from 493 to
4 533 feet,
*M.14 | Stewart Production L. Patterson 1937 6 773 8, -- Apr. 29, 1939 A,G N Casing: 78 feet of
Co. 6 May 25, 1948 8-inch and 695 feet

of 6-inch., Screen
from 734 to 773 feet.
Supplied water for
drilling oil tests,
See log.
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Table 13.-

Records of wells in Galveston County--Continued

frr S
Water level
Well Owner Driller Date |Altitude| Depth | Diam- Water-bearing Below Date of Method| Use Remarks
com- |of land of eter formation land measurement of of
plet-|surface well of surface 1ift |[water
ed (Frz) (ft.) |well datum
(in.) (fr.)
M-15] Stewart Production - - 3 794 6, -- 24.2 Jan. 25, 1939 None N Screen from 753
Co. 4 69.7 May 7, 1952 to 794 feet.
Supplied water
for drillin, oil
tests.
*M=16 | Joe Robinson A. L. Moller 1938 2 80 4, Upper part of -- - C,W 5
2 Beaumont clay
M- 17 do. do. 1938 2 205 4, do. - -- c,w S
2
*M-18 do. do. 1938 5 180 4, do. -- -- C,Ww S
2
M-19 § Eddie Delaney Palmo Drilling 1948 4 378 3 do. -- - J,E, D Screen from 358
Co. W to 378 feet.
*M-20 | H. Homrighaus H. Homrighaus 1937 6 16 1% beach sand -- - C,W S
M-21| H. M. Cohen McMasters & 1947 4 468 8, Upper part of a/3.0 Nov. 1947 C,W S Screen from 448
Pomeroy 6 Beaumont clay to 468 feet. Re-
ported drawdown,
120 feet while
pumping 280 gpm,
Nov. 1947,
M-22 do. do. 1947 6 360 4 do. gfgnﬂ Oct. 1947 T,E, D
3
M-23 | Carbide & Carbon Layne-Texas Co. 1947 L5 1,028 18, HAlta Luma” - - T,E, Ind Casing: 786 feet
Chemicals Corp. Ltd. 10% sand 20 of 18-inch and
Well 7 10%-inch from 686
to 1,025 feet,
Screens from 801
to 823 and 873 to
1,013 feet. Report-
ed drawdown, 59
feet while pumping
1,420 gpm in 1947.
See log.
*M~24 | Carbide & Carbon do. 1946 15 713 10% Upper part of 5/124 Nov, 1950 T,E, Ind Screens from 314 to
Chemicals Corp. Beaumont clay 100 325; 380 to 402; 429
Well 6 to 471; 498 to 520;
576 to 598; 627 to
638, and 657 to 699
feet. Reported draw-
down, 55 feet while
pumping 542 gpm, Oct.
30, 1947. See log.
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Table 13.- Records of wells in Galveston County--Continued

Well

Owner

Driller

Date

com-

plet-
ed

Altitude
of land
surface

(fe.)

Depth

well
(ft.)

Diam-
eter
of
well
(in.)

Water-bearing
formation

Water

level

Below

land
surface

datum

(fr.)

Date of
measurement

Method

lift

Use
of

water

Remarks

*M-25

*M-26

*M-27

*M-28

*M-29

Carbide & Carbon
Chemicals Corp.
Well 2

Carbide & Carbon
Chemicals Corp
Well 1

Carbide & Carbon
Chemicals Corp.
Well 5

Pan American Refin-
ing Corp
well 7

Pan American Refin-
ing Corp.
Well 8

Layne-Texas Co.

Ltd.

do.

do.

do

do.

1940

1940

1942

1936

1937

15

15

14

15

15

1,025

1,000

700

1,024

1,000

18,
10

18,
10¥

18-
5/8
10%

20,
10

20,
10

“Alta Loma”
sand

do.

Upper part of
Beaumont cla

" H
Alta Loma
sand

do.

a/82.0

a/84.5

72.9

74.17

Mar. 1951

1951

Mar,

May 9, 1952

do.

T,E,
20

Ind

Ind

Ind

Ind

Casing; 743 feet
of 18-inch, and
274 feet of 10-
inch. Screen
from 856 to 1,007
feet. Reported
drawdown, 49 feet
while pumping
1,500 gpm, July
24, 1940. See log.

Casing. 665 feet

of 18-inch and 335
feet of 10-inch.
Screens from 781

to 825; 840 to 870;
893 to 916; and 929
to 989 feet. Re-
ported drawdown, 50
feet while pumping
1,500 gpm, Sept. 30,
1947. See log.

Casing: 225 feet of
18 5/8-inch and 475
feet of 10X-inch.
Screens fr om 335 to
359; 369 to 389; 399
to 419; 443 to 449;
470 to 480; 501 to
531; 619 to 624; and
647 to 682 feet. Re-
ported drawdown, 111
feet while pumping
500 gpm, Dec. 24,
See log.

1942.

Casing: 709 feet of
20-inch and 310 feet
of 10-inch. Slotted
pipe from 854 to 1.019
feet. Reported draw-
down, 40 feet while
pumping 1,550 gpm in
1936. See log.
Casing: 717 feet of
20-inch and 280 feet

of 10-inch. Screen
from 806 to 872 feet,

Reported drawdown, : .~

63.5 feet while pump-
ing 1,150 gpm in 1937.
See log.
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Table 13.- Records

of wells

in Galveston Ceunty--Continued

Well

Owner

Driller Date
com-
plet-

ed

Altitude
of land
surface

(fr.)

Depth | Diam-
of eter
well of
(fr.,) | well
(in.)

Water-bearing
formation

Water

level

Below
land
surface
datum
(fr.)

Date of
measurement

Method
of
lifte

Use
of
water

Remarks

*M-30

*M-31

*M-32

“M-34

Pan American Refin-
ing Corp. Well 4

Pan American Refin-
ing Corp. Well 5

Pan American Refin-
ing Corp. Well 11

Pan American Refin-
ing Corp. Well 10

Pan American Refin-
ing Corp.

J

Layne-Texas Co.

1933

Ltd.

do. 1934

do. 1944

do. 1942

A. Walling 1920

15

15

12

13

965

20,
10%

1,007 18-
5/8,

10%

993 10,

Upper part of
Beaumont clay
Alta Loma

sand

do.

Upper part of
Beaumont clay

Upper part of
Beaumont clay
Alta L[oma
sand

hAlza Lomau
sand

a/7.0
95.2

96.9

Dec.
May 9,

1933
1952

May 9, 1952

None

T,E,
75

Ind

Ind

Ind

Ind

Casing: 603 fecet
of 16-inch and
351 feet of 8-
inch. Screens
from 665 to 706,
800 to 824, and
888 to 934 feet.
Yield 900 gpm

in 1933. See log.

Casing: 599 feet
of 16-inch and
357 feet of 8-
inch, Screens
from 664 to 685,
788 to 807, and
875 to 933 feet.
Yield, 600 gpm
in 1943. See log.

Casing: 340 feet
of 20-inch and 495
feet of 10¥%-inch.
Screens from 440
to 490; 519 to 539;
569 to 579; 621 to
631; 650 to T10;
790 to B25 feet.
Reported drawdown,
80 feet while
pumping 535 gpm in
1944. See log.

Casing: 578 feet of
18 5/8-inch and 387
feet of 10%-inch.
Screens from 671

to 704, 729 to 749,
804 to 824, and 8490
to 959 feet. Re-
ported drawdown,

49 feet while pump-
ing 1,500 gpm.

Nov. 8. 1942. See

log.

Screen set opposite
sand at bottom of
well. Flowed about
30 gpm in 1920.
Known as Tank farm
well. "See~log.
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Table 13.- Records of wells

in Galveston County--Continued

Well

Owner

Driller

Date

com-

plet-
ed

Altitude
of land
surface

(ft.)

Depth

well
(ft.)

Diam-
eter

well
(in.)

Water-bearing
formation

Water

level

Below
land
surface
datum
(ft.)

Date of
measurement

Method

lifte

Use
of
water

Remarks

*M-35

*M-36

*M-37

*M-38

*M-39

Republic Oil Refin-
ing Co. Well 4

Republic 0il Refin-
ing Co. Well 3

Republic 0il Refin-
ing Co. Well 2

City Refin-
Well 2

Texas
ing Inc.

Texas
ing

City Refin-
Inc. Well 1

Layne-Texas Co.
Ltd.

do.

do.

Texas Water Well
Inc.

do.

1942

1942

1939

s 1943

1943

14

1,017

759

1,009

1,015

1,050

20,
12%

16,

5/8

18-
3/8,
10%

le,
10%

16,
10%

n "
Alta Loma
sand

Upper part of
Beaumont clay

" n
Alta Loma
sand

do.

a/56

a/100

/75
66. 4

2/90
72.2

1942

Nov. . ,

1942

1940

1943
1952

Nov.
May 8,

1943
1951

Jan.
Nov. 7,

T,E,
50

Ind

Ind

Ind

Ind

Ind

Casing: 741 feet
of 20-inch and
276 feet of 12%-
inch, Screen
from 852 to 1,007
feet. Reported
drawdown, 40 feet
while pumping
1,225 gpm, Nov.
16, 1942, See
log.

Casing: 343 feet
of 16-inch and
406 feet of

8 5/8-inch.
Screens from 450
to 490, 548 to
562, 570 to 577,
587 to 598, 672
to 677, and 688
to 738 feet. Re-
ported drawdown,
46 feet while
pumping 600 gpm
in 1942, See log.

Casing: 716 feet
of 18 5/8-inch
and 297 feet of
10%-inch. Screens
from 824 to 835,
888 to 899, and
909 to 989 feet.
Reported drawdown,
39 feet while
pumping 1,435 gpm,
Jan., 6, 1940. See
log.

Screen from 897
to 1,004 feet.
Reported drawdown,
34 feet while
pumping 800 gpm,
Nov, 30, 1943.

See log.

Casing: 800 feet
of 16-inch and
206 feet of 10%-
inch, Screen

from 900 to 1,006
feet. Reported
drawdown, 27 feet
while pumping 800

gpm,Jan,1943,See log.
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Table 13.-

Records of wells in

Galveston County--Continued

Well

Owner

Driller

Date

com-

plet-
ed

Altitude

of land

surface
(ft.)

Depth
of

well

(ft.)

Diam-
eter
of
well
(in.)

Water-bearing
formation

Water

level

Below

land
surface

datum

(ft.)

Date of
measurement

Method
of
life

Use
of

water|

Remarks

*M-40

M- 41

*M-42

M- 44

*M-45

Texas City Refining
Inc. Well 3

Sid Richardson

Refining Co. Well

1

Sid Richardson Refin-

ing Co. Well 2

Carbide & Carbon
Chemicals Corp.

Pan American Pro-
duction Co.
sity of Texas No.

Tin Processing Corp.

Well 1

Univer~-

1

Layne-Texas Co.

Ltd.

Henry Lane

Layne-Texas Co.

Ltd.

Layne-Texas' Co.

Ltd.

1948

1919

1947

1948

1941

12

655

1,030

702

8-
5/8

10

10%

6-
5/8,
4%

18-
5/8,
10%

Upper part of
Beaumont clay

" i
Alta Loma
sand

Upper part of
RBeaumont clay
Alta Loma
clay

Upper part of
Beaumont clay

Upper part of
Beaumont clay

147.3

86.5
70.6

a/94
67.1

a/156

/65

14, 1950

July 10,
Nov. 8,

Nov.
May 8,

1947
1951

1947
1952

July 1948

Sept. 1941

None

T,E,
10

None

Ind

Ind

Ind

Ind

Screens at 475 to
505, 550 to 580,
and 630 to 650
feet. Reported
drawdown, 28

feet while pump-
ing 325 gpm in
1948. See log.

Screens fr om 484
to 508 and 851 to
911 feet,

Screen from 480
to 510 feet,
Owner’s Dock
well. See log.

0il test.  For
partial electric
log, see plate 1.

Casing: 200 feet
of 18 5/8-inch
and 430 feet of
10¥%-inch. Screens
from 288 to 297,
327 to 337, 360
to 365, 377 to
382, 402 to 417,
457 to 464, 466
to 476, 491 to
501, 526 to 547,
561 to 566, 568
to 586, and 606
to 616 feet. Re-
ported drawdown,
59 feet while

' pumping 650 gpm

in 1941. See

log.
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Table 13.- Records of wells in Galveston County--Continued

Well

Owner

Driller

‘Date

com-

plet-
ed

Altitude
of land
surface

(fe.)

Depth

well.
(fe.)

Diam-
eter
well
(in.)

Water-bearing
formation

Water

level

Below
land
surface
datum

(ft.)

Date of

measurement

Method

life

Use

of

water

Remarks

*M- 46

'N'_l

*N-5

*N-5-a

Tin Proc¢essing Corp.
Well 2

Tin Processing Corp.

Well 3

Gulf, Coast & Santa Fe

R.R.

E. V. Boyt

Fort Travis

Todd Shipbuilding
Corp.

Galveston Ice & Cold
Storage Co.

Layne-Texas Co.

Led.

do.

do.

Layne-Texas Co.

Ltd.

McMasters &
Pomeroy

Layne & Bowler

1941

1945

1913

1926
1952

1940

1912

12

10

12
15

10

10

696

. 643

600
1,350

458

1,345

1,088

18-
5/8,
10%

‘18,
10%

10

‘Upper part of

Beaumont clay

do.

g

Leach sand

«
B

R . "
Alta Loma
sand

Upper part of
Beaumont clay

" "
Alta Loma
sand

a/155

a/65

10.8

Sept.

‘Oct.

June

Apr.

Dec.

Apr.

1941

1945

1941

1952

1951

1952

T,E,
75

None

None

Ind

Ind

Ind

Casing: 230 feet
of 18 5/8-inch and
406 feet of 10%-
inch. Screens
from 336 to 342,
354 to 363, 374
to 383, 394 to
403, 414 to 423,
481 to 488, 496
to 516, 522 to
532, 542 to 552,
562 to 581, 583
to 587, and 613
to 622 feet. Re-
ported drawdown,
45 feet while
pumping 600 gpm
in 1941. See

log.

Casing: 196 feet
of 18-inch and
408 feet of 10%-
inch, Screens
from 309 to 329,
350 to 410, 458
to 500, and 558
to 580 feet.

See log.

Formerly used by
railroad. Screens
from 819 to' 862
and 974 to 1,018
feet. See log.

Formerly used to
supply Fort Travis.

Tést'hole.

Screen from 245 to
287 feet. Reported
drawdown 21 feet
while pumping 125
gpm in 1940. Temp.
T74°F. See log.

Filled and abandoned.
See log.

T

See log. :




Table 13.- Records of wells in Galveston County--Continued

el

Water level
Well Owner Driller Date | Altitude| Depth | Diam- Water-bearing Below Date of Method| Use Remarks
com~ | of land of eter formation land measurement of of
plet-[ surface well of surface lift |water
ed (ft.) (fe,) | well datum
(in.) (fr.)
N-6 |Frazier Ice & Cold Layne-Texas Co. | 1914 10 1,346 6 |Upper part of 10.9 | May 8, 1951 | None N Screens from 840
Storage Co. Led. Beaumont clay to 884, and 1,261
Alta Loma to 1,336 feet.
sand Caved and abandoned.
See log.
*N-6a do. McMasters & 1929 10 800 6 Upper part of 27.2 May 7, 1952 | None N
Pomeroy Beaumont clay
*N-6b do. do. 1929 10 400t 6 do. - - A,S Ind | Water used for cool-
ing purposes.
N-6c do. do. -- 10 299 6 do. -- -- A, S Ind Do.
N-7a |City of Galveston -- 1888 8 1,346 -- ”Aita Loma” -- -- None N Formerly used for
sand Galveston City
water supply.
N-7b do. == 1888 8 840 -- Upper part of -- -- None N Do.
Beaumont clay
N-7c do. -- 1888 8 835 -- do. -- -- None N Do.
N-7d do -- 1888 8 830 -- do. -- -- None N Do.
N-Te do -- 1888 8 840 - do. .- - None N Do.
N-7f do -- 1888 8 835 -- do. - - None N Do.
N-7g do. -= 1888 8 820 -- do. T8 May T, 1952 None N Do.
N-T7h do. -- 1888 8 810 - do. - -- None N Do.
N-71 do. -- 1888 8 830 -- do. - - None N Do.
N-7j do. - 1888 8 826 | -- do. .- .- None | N Do.
N-Tk do -- 1888 8 819 -- do. - -- None N Do.
N-71 do = 1888 8 965 -- do, -- -- None N Do.
N-Tm do. -- 1888 8 973 - do. -2 - None N Do.
N-8 do Galveston Arte- 1893 8 3,070 26 -- -- -- None N Test well for better
sian Well Co. supply but driller’'s
record states water
was saltier at each
succeeding horizon.
Each water horizon
had flow. See log.




Table 13.- Records of wells in Galveston County--Continued

Water level
Well Owner Driller Date | Altitude | Depth | Diam- Water-bearing | Below Date of Method | Use Remarks
com- | of land of eter formation land measurement of of
plet-| surface well of surface lift water
ed (fe.) (fr,) | well datum
(in.) (fr.)
*N-9 | Galveston-Houston Layne-Texas Co. | 1947 10 1,317 | 24 |"Alta Loma” a/51.5 | May 1947 | T,E, Ind | Screen from 1,185
Breweries Inc. - Led. sand 150 to 1,310 feet. Re-
ported drawdown of
60 feet while pump-
ing 2,200 gpm, May
1947.
*N-10| Hi-Grade Packing McMasters & 1948 5 397 8 Upper part of a/24.0 Dec. 1948 T,E, Ind Owner's No. 2
Co. Pomeroy Beaumont clay 15
*N-.104 do. do. 1935 5 435 10 do. -- -- None N Owner’s No. 1
N-11 | Galveston Whar{f Co. - Layne<Texas Co. 1928 4 1,498 -- -- -- -- None N Filled and
Ltd. abandoned.
o See log.
*N.12 | C. J. Blume H. H. Ellis 1951 4 181 2 Upper part of a/5.5 May 1951 J,E, D,P Supplies fishing
v Beaumont clay 1 . _| camp. Temp. 74°F.
*N-13 | H. 'L. Broome Palmo :Drilling 1952 - 5 279. 2 do. -- -- J,E D
! . , Co. i
N-14 Ai H. Scharper ' do. 1946 12 325 4 do. .- -- J,E; S Water used for
1 dairy,
*N-15| Lilly Harris R. Harris 1933 ¢ 5 15- 1%‘ “do. - -- -- C,W S
P-1 | S, E. Kempner 1 S. E. Kempner -- 7 12° 1% |beach sand -- -- C,W S
*P-2 do. Palmo Drilling 1948 N 620" 3 "|Upper part of .- -- J,E, D,S Screen from 600
' Co. Beaumont clay 2 to 620 feet.
Q-1 Maco Stewart McMasters & 1947 - S 419 6 do. a/0.0 Aug. 1947 C,W S Reported drawdown
Pomeroy 50 feet while pump-
ing 200 gpm in
1947,
Q-2 do. do. 1947 5 406 6 do. -- -- T,E, D.
: ' 3
Q-3 do. Layne-Texas Co. | 1929 5 1,000-f 1o, do. 15.5 | May 7, 1952 T,E, D Screen from 587 to
Led. 8,6 -- 640 feet. See log.
Q-4 | Galveston Country McMasters & 1948 10 412 4 do. -- -- T,E, P Screen from 302 to
Club Pomeroy 3 412 feet,
Q-5 do. do. 1946 10 412 8 do. a/0.0 June 1946 T,E, Irr Screen from 390 to
10 412 feet. Reported

drawdown 70 feet
while pumping 400
gpm in 1946.

EET




Table 13.- Records of wells in Galveston County--Centinued

Water level
Well Owner Driller Date |Altitude Depth | Diam- Water-bearing Below Date of Method Use Remarks
com- | of land of eter formation land measurement of of
plet-| surface well of surface lift water
ed (ft.) (ft.) | well datum
(in.) (ft.)
Q-6 Galveston Country McMasters & 1946 10 414 6 Upper part of a/0.0 Sept. 1946| T,E, Irr Screen from 392 to
Club Pomeroy Beaumont clay 10 412 feet. Reported
drawdown 60 feet
while pumping 300
gpm in 1946.
Q-7 C. D. Tellefson C. D. Tellefson 1929 5 7 1% | beach sand e - C,W D,S
*0-8 | J. W. Wayman J. W. Wayman 1936 7 11 1% do. . - C,W D,S
+Q-9 de. do. 1935 7 11 1% do. -- -- C,E, D,S
1/3
*Q-10 | Steve Jenkins Baggett Drilling| 1948 7 476 2 Upper part of a/5.0 July 1948| J,E, D,S Screen from 461 to
Co. Beaumont clay 1/3 476 feet. Temp.
o
75°F.
*Q-11 | 0. L. Auston 0. L. Auston 1935 5 18 48 beach sand 12.3 Apr. 8, 1952 C,W D,S Dug. Concrete
casing.
*Q-12 | Fritz Forste Fritz Forste 1907 5 12 2 do. - -- C,w S

a/ BReported by owner or driller.

*

For chemical analyses,

see table 15.

€T
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Table 14.- Drillers’ logs of wells in Galveston County. Tex.

©
Thickness §Depth Thickness | Depth
(feet) !(feet) (feet) (feet)
Well A-5
Owner: Chester Eignus. Driller: Layne-Texas Co. Ltd. Reported altitude 34 feet.
Soil and clay ..iiviiiiiiinieenenneinae 40 40 Shale, soft ....cice0iviveiie 60 155
Sand c.iiiicidiiiiieieinenins eeeisereans 11 51 Shale, hard ....oevvieianiins 41 196
Clay ciiiiienriiiorennanaioncasivennnnas . 19 70 Gumbo ...iciidicieieinaennais 30 226
Sand .iiiiiieinitieretatcittecterireannns 10 80 Shale ccivvueriioincaasioseas 10 296
Clay civeeenesocisoinaneneininvonnnrnnnss 10 90 Clay civisecicivenencsesesiee 104 400
Sand .iiieiieieteiiciieieciciciceianianan 5 95 Sand .iciiceceecisiiiniisaies 200 600
Well A-7
Owner: Cecil Brown. Driller: Layne-Texas Co. Ltd. Reported .altitude 32 feet.
Surface 801l .iiiiieieaniiionnniniiinasancs’ 3 3 Clay ciiiieiavsinnnsisconannas 2 127
Clay, white ..iiiiiiiiievicnciorasnnannans 5 8 Sand, fine ..i.iiveiiiiiiiiess 32 159
Clay, red «.iiiiieiiioieiiiionnninnniiones 19 87 Shale, soft gray .........::. 36 195
Clay, sandy .iciiceiciecivencsanciananes ‘e 5 92 Shale siiviiieciiisioainnines 14 209
Clay ciciveiiiiivicensiiosinsannonnnnasnee 5 97 Shale, soft .....cieiecaiiias 37 246
Sand .siiiiiiiiiiiiiiiena teseeatibeansiins 2 99 Shale ..ividiisicasasivivieas 131 317
Clay c.iciiviciiviiosiiinasannsnnse Ceeiann 9 108 Send, gray, fine ....:i.ic0000 27 404
Sand .iiiieiiiiviiiiiens ciseasnesesnennis 3 111 Shale .iivivivseiicicianaians 5 409
Clay .iiaes 7 118 Sand ..iieiieiiiniicasiiciedas 3 412
Sand .. 2 120 Shale ..c.cviviciiasiiiiniiias 19 431
Clay ... 2 122 Sand .i.iiiiiiiiiiendeiiiiiis 131 562
Sand ..ieiiiiiiiiietiieneneteriiieasianaa 3 125
Well A-17
Owner: Mrs. Annette Voss. Driller: Layne-Texas Co. Ltd. Reported altitude 28 feet."
Clay ceiiiieiailinesisiiinsasaivosennnnsnse 128 128 Gumbo ..iiiiiiiiiieidiidiain 25 441
Sand ciceiiiiiiiieriicneneansetertenaasnas 6 134 Sand ..ciieciiiiiiaansisinds 41 482
Clay ciceereeveinenencecsaancseinssncnanes 23 157 Clay .ovieiiviveiesainiivins 6 488
T 12 169 Sand ..iciiiiiiiiciecadinaiis 9 497
Clay and shells ....ciivieiviviiniinaice.. 14 183 Clay ..oiviveesiincisiiiiias 9 506
GUmMbO ... il iied e danaeads 36 219 Sand ...ii..cididiaiieiidsedss 149 655
Clay socieeciiiiiinesisasssinnninenennasss 43 262 Clay ...idiiicicisinaiiinids 13 668
GUmbO .. iiiiiiiiiiiiieinianiiiriasiaenis 97 359 Sand ..i.iiiciiensisecissiii 23 691
Sand cieieiiiiiiiiieeiiiieiinisiiiininanas 11 370 Clay .coiiciiiiciiseiiiciass 14 705
GUMDO . ieviiiiiiiiiaeieiacaaiicnieneiaanas 31 401 Sand .iiciiiiieiiiiiiiiidiiic 50 755
Clay and shells ..oic.iiiieaiivivineinnann 12 413 Clay .iieiciiiididiadiiaaias 8 763

Hard layer ..viicivivierncnoeiosainnsnnnnne 3 416
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Table 14.-- Drillers’ logs of wells in Galveston County--Continued

(Continued on next page)

Thickness | Depth Thickness | Depth
(feet) (feet) (feet) (feet)
Well B-3
Owner: R. E. Ketchey. Driller: McMasters & Pomeroy. Reported altitude 12 feet.
Surface soil wiisrirebaiestiaianieas A 6 6 Sea mad ..i.s CEAR PR Re i 23 318
Qay, Yellow: ciibissiiss dabebbniive &g 6 12 Shale, blue and red ....::i::::. 57 375
Sand .sitessiesrsoinsig T R e 9 21 Clay it a 5 380
Clay, toungh .ssbressecpsiatssogsibonses 31 52 Shale soevsds sdepirivstaissbasds 43 423
Sand . opibrobrEt bl ie s TP BIN T 36 88 Ginbor . cfarbr ks SR aana 61 484
Gunibo .cebtitssoiiotasrsatsbdarnitie: 82 170 : 28 512
Shale, blue and red .....ccciviiiiiaiia” 30 200 13 526
Sand, 'packed «tsicesrssasddicsssisneess 41 241 SEplehET 8 533
Glay s crebbetrb ooyt pbopiusaeReinias 11 252 Sand,. good .isigiasessroceists 29 562
Shals cEisprnpitetenasysnr it st 43 295
Well B-5
Owner: J.'M. Robinson. Driller:M. R. Pretty. Reported altitude 12 feet.
24 24 Shale, gandy .isssgibsbaaveaiis 32 308
2 26 Clay wpbaabbebebipineds pliads 13 321
2 28 Shale.séscbasisbesivaeriarnisg 4 325
: 31 R RN N T R o 19 344
36 67 Shale .;::: B S o 10 354
18 85 Sand .ilsciiiitEisssnenniaints 15 369
13 98 Shale, sandy .isittadicssiqdiss 36 405
6 104 Sand .:osbsegriisdeateyocaaaais 8 413
57 161 Shale ,sertitosetbomsisivaany. 19 432
FEppiectass ‘ 10 171 Shale, sandy ...cipeiviivadasis- 17 449
Shele, sandy .;.:;4;:;};;:;:i;;;g;;;gl 15 186 Gumbo PR R R R 36 485
Sand titedibrriortisitaetis sl nradn s 12 198 Sand ... TE v d 6 491
Shale s fetasisheaningsseetesenait it 32 230 Shale .csvvsiviiiaaivvaiicsiis 32 523
Sand..prebetersriositsnnsitasti ot 16 246 Sand. irpiererite it sl basd ey 22 545
Clay .iscviviivsiziniads I s g 30 276
|
Well B-37
Owner: Galveston, Houston and Henderson Railroad. Driller: Layne-Texas Co. Ltd. Reported altitude 22 feet. :
Soil ssebafstbibsgibly 8 8 Clay, blue .ii5sidisiiniaissss 37 262
Clay, yellow .:.:: 92 100 Sand, fine.ssdiseissbeseariiids 23 285
Shale, blue : 10 110 Clay, blue ..seisseassmsasysed 105 390
Sand, fife ST arssr R rtp I aang” 4 114 Clay, sandy .fuisisegitaiaciitis 60 450
Clay, blue .:isicziessastssissszesaless 46 160 1T R L S R e 20 470
Sand: cEafesiai it ndb Bt 165 Clay, -blue .iiisbsrabscptapiad 30 500 :
Clay and gravel ..;;.;.:;;;4;;1.5;;;;4; 170 Sand, blue ,:iftecbesetidagisss 8 508
Clay; hard. sbsftssebbisiosicisteiantins 10 180 Clay, hard :zitsqidtensassssssd 15 523
Clay: sebiseit e doiovores s ol ooy 22 202 Bock .isfsiastcsssandssatagany 1 524 .
Sand .: - eriTarsEEticasis - 8 210 Clay .sisisdtn rpastresrtbisants 121 645
Clay and gravel i e 15 225 Clay, sandy .::iiicisiisiviiiis 45 690
- I
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Table 14.-~ Drillers’ logs of wells in Galveston County--Continued

i Thickness | Depth Thickness | Depth
) (feet) (feet) (feet) (feet)

Well B-37--Continued

Rock .iiiiviineioiiiiiviinaiiviviiainmes 3 693 Clay, sandy .....0iiiiiiviiiiisss 130 930
Clay ceeeinsiiiinidiiviciveiiisinannanie 7 700 Clay and gravel ...........00..0. 5 935
Sand .iieiiiiiiiieiiiiieidisidiieiiannnn 30 730 Sand, coarse ..i.iicieceiiiiiidis 40 975
Clay .iciveniniiiiiiniiiiiciiicieinannnans 30 760 Sand and gravel ....ciiii0ii00600 45 1,020
Clay, blue..iiiviiiniiiiiteiiiiiiinvennns 40 800

Well B-38

Owner: Galveston County Water Control and Improvement District No. 2, Well 1. Driller: Layne-Texas Co.
Ltd. Reported altitude 21 feet.

Surface s0il ....iieiiiiiiiiiiiieiiiiin, 1 1 Shale and sandy shale ...:.:..: 45 290
Clay, yellow ..iiiiviiviniveniivananiics 19 20 Shale ...iciiiiiiiaiincaniiaiia 114 404
Sand cieieiiiiiidiiiaii i eiiiieneeiien 4 24 Shell .. iiiciaiiisiviniiaiiis 20 424
Clay ciiiiviiiiineinicaiidiiiiiinniiiians 22 46 Shale and shell .......c00054000 14 438
Clay, sandy and shell .....c.iccicv50i0:¢. 38 84 Sand and shale .....coci0a006i° 20 458
Shale, sandy blue and shell ...iciveisn. 15 99 Shale ..iciiiiviviviiiivasivies 37 495
Shale, sandy .iiicivivicevvniiecianineee - 30 129 Shale and sandy shale .....:..: 32 527
Sand .iiiiiiiiiiieisieieieeiaienenasins. 12 141 Shale ..ceconinrieiceiineciiniia 27 554
Shale and shell .............. eeedeiass 6 147 Shale, sandy ...ivicenviviicias 18 572
Sand, fine, with thin shale breaks ..... 34 181 Shale ...ciiviiviiisnaiiciianis 43 615
Sand, cOArse ..iiiececiiceiisiiiiiesiias 17 198 Sand ..ciiiieiiiiiicieiiiiaisana 75 690
Shale and shell ......cicciiiiiicniaiss 5 203 Shale, sandy ....ciiciciciaiiii 8 698
Clay, sticky s iviviieseinacicaniseiines 42 245 Shale .oniceiesaiiiiiisevesiias 3 701

Well B-45

Owner: J. H. Ross. Driller: Pat O0'Day. Reported altitude 10 feet.

Clay coeiniiiiineiniinicniinivensonas 46 46 Clay siciiiiiaseinaannianicicnai’ 44 342
Shale, sandy .iiiieiiiisneciicinnianis 44 - 90 Shale, sandy ...ciidiciicisaiss 43 385
Clay coceiciniiiviiviininiiviiviniiiis 19 109 Gumbo .iiiiiieiiiidiiisiiiiiies 41 426
Shale, sandy .iciciiiiiiiciiiiiiiiiaie. 19 128 Sand, fine ..iiiiiisiceiiiiiiis 20 446
Clay .i.iiiiieniiniiniiceidiiniiianeas 41 169 Clay ..iciiiiiiessisaicicsiiaiais 4 450
Shale ....cci64: o e N 66 235 Sand, fine ..:iceciieeieessicias 118 568
Sand, fine ...iciiiiiiiaiiiiiivaiinnns 63 298 Sand .i.iiiciieiiiiiiiiiesidais 32 600
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Table 14.-- Drillers’ logs of wells in Galveston County--Continued

Thickness | Depth Thickness | Depth
(feet) (feet) (feet) (feet)

Well C-3
Owner: Dan M. Bell. Driller: Pat O’Day. Reported altitude 17 feet.
o O O R e st T S N S 2 2 Shale, sandy .iiéscaisissicats” 44 287
Clay,:white cesfiactebiapstscdiisrisnss 17 19 Gambp ssvisdrriiniasnti et 43 330
Sand: scventestabrsbaprapestibarietbbtes 6 25 LR e 16 346
Gumba" oriissasbEt s Tonsd st sttt 35 60 109 455
s L R S G S A P e 4 64 2 457
Gumbo R R R EE RS R R 26 90 10 467
Sand’ cbtsbetvicinsaioisrbnisstehovani 34 124 11 478
Gumbo, “red L set i sl sdsei R sl st 36 160 Guritho . vigs st srspt enedietborgy v 4 482
Sand crb b e R O s 10 170 Shale, sandy .:iidssssssicscss 66 548
50, 1=To R o 2 0 8 Al B 49 219 % 411 ] 1o L S B I sebiys e £e 21 569
T < B T S el o o et o Lt 24 243 Sand .seistisbres T H 48 617

Well C-8
Owner: Humble Oil & Refining Co.  Driller: Luther Patterson. Reported altitude 16 feet.
Sarface iogsissstsobsoteansassrannntony 24 24 Senl .Sfoneses S saes mepe 16 513
Shale s dhietg s opsat boyBEss Ot LE pEs 54 78 _Shale ,,,,,,, NEEE R S E L A B 92 605
Sand .vsiscssicistiyssteteesisgsasatiay . 21 99 Sand .fegasisag e e g de 15 620
Shale “.nLg;n.nr”.n.nJ“.n;”_ 49 148 Bhale .stsbsspbstddessassesssss 107 727
Send -edinbbebtibtatvitentaastbibn it i 25 173 Sand. . seseszbbiina s ioisesbwag s 21 748
Shale ..::: I e e e e - 324 497

Well D-12
Owner: - Dillard-Waltermire, Inc.  Driller: Luther Patterson.  Reported altitude 35 feet.
Sorfdce JOtbopCRbEECIORsEb ST EEDD LTSS 25 25 o1 R g S e o S 10 275
Shale Jeitciibvrebbpopiestsbslt sty 55 80 Shdle Ihfdtiptliamssprnativecy 33 308
Sand s iltiE it faas LB E RN W sls Bl S 29 109 Sand .i:sesics shaediadibbbpibisd 12 320
Shale «sbcepebpspébtbbossapbaboradicese, 8 117 Shale .oiicdesicatbgscitidsdni 16 336
Sand .ssiiibtieiasstttatsitiastesasisia 35 152 Send s itipsdckm bbiteisths 5 14 350
Shale: .otbbtopspelopadesinprisaioiyules e ' 21 173 Shale .osedibgt Eligpbbibisns 256 606
Said .EeftbEiitEtepbtieobEpttb bR 8 181 Sand .rpssidssidebgtbpiociilis 70 676

265

Shale .ciiterstebepbicgsrivetstioeistes 84
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Table 14.-- Drillers’ logs of wells in Galveston County--Continued

(Continued on next page)

Ty | iR Teretse | tsety
Well D-13
Owner: City of Galveston test well 2-5. Driller: Layne-Texas Co. Ltd. Reported altitude 25 feet.
Clay, sandy and sticky ..civiiecicicass 56 56 Sand ceiiceiiceeniniceciiiianses 1T 773
Clay and sandy clay streaks ..i....... 19 75 Shale, sticky ...iciciiiaieisiias 37 810
Sand and clay, sandy ....iie0ii0i0000 14 89 Sand, broken ....iiiiiiiidiiae 7 817
Clay and sandy clay, sand streaks .... 76 165 Sand ...icveicienianieciieiiisis 34 851
Sand, fair ..i.ciiviiiiiiiiiiiiiiiasan 13 178 Shale, sticky .i.viicicinaiaiaes 47 898
Sand and sandy clay ceeereesiiiiieiiie 60 238 Shale, sticky and layer of rock 2 900
Clay, sand, streak of ..... Ciiiieiess 33 271 Shale, sticky, some shell ...... 22 922
Sand., POOT .iiviriivenecaneiiiiinnanes 7 278 Sand, broken, and shale ........ 6 928
Shale, some shell ...:..cciaiceiiciese 60 338 Sand, few shale streaks ........ 23 951
Shale tiiiiiereesicnesaninssssoanesisns 40 378 Shale, layers, and sand ........ 33 984
Sand and shale ...:iivievicieveiecians 6 384 Sand, fine, soft streaks shale . 22 1,006
Sand and blue clay .iiiviviiviiiiienes 54 438 Sand, shale and shell .......... 17 1,023
Clay and sandy clay .iivevviiieiiinens 35 473 Shell and small streaks shale .. 33 1,056
Sand, hard .iiiiceevivioncenanianiines 27 500 Sand with shell ......ii05000050 - 15 1,071
Clay and shells ..ivovveinaccicinnnnns 53 553 Shale, hard ..:icicvceiniviiies 7 1,078
Sand and shells .......000uuie Ceeeiase 25 578 Shale, hard, and shells ........ 90 1,168
Sand siiciiciiiiieiiieiiddidiisiiains 1 579 Shale few thin sand breaks ..... 11 1,179
Shale siiiviviiiviasiiiissiiniaibonis 29 608 Shale, hard, and shell ...:..:.: 11 1,190
Sand, broken shale and shell ........ 17 625 Sand .. icieiiiiiecisisaciiseses 20 1,210
Sand, good .iiiiiiiieieiinieiiiiiiiiis 92 717 Sand, hard and shale, some shell 8 1,218
Clay sicicinnevivonecssssanncsisisinos’ 3 720
Shale, sticky ..coiiiiveiaieiiiiviinas 36 756 ;
!
Well D-14
]
Owner: City of Galveston, test well 8-11. Driller: Layne-Texas Co. Ltd. Reported altitude 22 feet. i
Clay .icioaiiiiaiiiniiniiandiiiveiiin. 26 26 Clay .iiiieidadiiiaidiiinniiaianis 20 580
Sand, red .iiciiiiiiiiiiiiaeiias 4 30 Clay, sandy, and sand .....:.50000 20 600
Clay .iiceis 7 37 Sand ..ecieeciciicsiniciiisiciese 4 604
Sand ..iiciidenisiediaiiei didiiedieais 6 43 Clay ..iveiiisidiidiciisinasiise 6 610 }
Clay coiiivivaiiniiiiiiiinnnaiissiais 34 77 Clay and thin sand layers........ 23 633
Clay, sandy, shells and sand ........: 33 110 Sand ..veieieieiiiieiiiiiisiseiss 8T 720
Clay, shale and shell ........ Sieiiii 90 200 Clay .iveeieviieiidiinseisidisiss 14 734 |
Clay, and layers of shell ............ 76 276 Clay, sandy .i..iicideiiiaaiinaiss 1 735
Clay, layers, and shell ...........000 54 350 Clay ..viciiiinaiinaiisaineinniss 12 747 !
Sand ciicieiiisiseisiasiissinciiiinsis 30 380 Clay, sandy .....: I - 755 i
Clay ciceiiicidisnncasedasneidiasaiins 24 404 Sand .i.iieiiiiiiiseiiiiisiiaine 5 760 !
Sand and clay, sandy .......00000000. 11 415 Clay, sandy ...ciisiciciveeciaias 1 767
Sand ..iiiiiiiiiiidideesiedaiiddiaanis 48 463 Clay, soft ......idsicaddiaisiis 6 773
Clay, hard .....cciuaiiiiaias Cedieien 27 490 Clay, sandy .....iciiciicavsacsss 35 808
Clay, sandy, and shell ......ciic.:060. 15 505 Shale ......viuiviisiciiiiviicsss 34 842
Clay and layers of shell .......ccic.. 20 525 Shale, sandy ... ci0d0dddd0d50d50 B 850 ;
Clay, Sticky cieieviivecesiiiisianaian .35 560 Shale .oiveeeveciceniisiiiiasssss 20 870 )
)
;
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Table 14.--Drillers’ logs of wells in Galveston County--Continued

Thickness
(feet)

Depth
(feet)

Thickness
(feet)

Depth
(feet)

Shale, sandy ..i..eiciieiiisiiidaiiaads
Shale ..
Shale, sandy .i.icsiiiiiiiiiiisiiaaiis

Clay, sandy, and shell .....ic00000004
Sand, fine .
Shale, sandy

eessssscsessssrasnaans

25
12
11

17
28

11

Well D-14--Continued

895
907
918
920
937
965
968
979

Shale and shell ....oc.000d00600 16
Shale with sandy streaks .:....: 65
Shale, sandy. and sand ......000° 30
Sand, sandy shale and shell .... 40
Shale, sandy and shell 34
Shale - ..coiiciaiiiisaiiiaiiiices 16
Shale, sandy, and shell ........- 20

995
1,060
1,090
1.130
1.164
1,180
1,200

Owner: Missouri Pacific Railroad.

Rock and sand, hard ...ic0c0i000000as
Clay and sand n;u;u;ﬁ;u;u;u;u;
Gumbo .:iidisass W

Clay, sandy .:;icse0ciidsas iisiea
Shale, blue .:iicviviviaass
Clay, sandy «.iisicicecesiaciissasiians

Shale, blue «iiicivicividivssiiisiaais

Driller:

36
6
78
3
6
4
S
103
20
19
10
20

Well D-18

L. Patterson.

36
42
120
123
129
133
138 .
241
261
280
290
310

Reported altitude 35 feet.

ROCK veviiviviiiisiniiisiiisais 3
Gravel and clay .
Clay and gumbo ...ciiciigviiiss” 97
Clay, sandy .

Clay, gumbo ..iiiiisviaiviivaiisd”
Sand ..cicciiiiiiiididiniiiainan 21
Clay ..

325
363
365
370
373
386
483
494
622
643
650

Well D-21

Owner: Algoa Townsite Co. Driller: -- Miller. Reported altitude 33 feet. -

Gumbo ..iiiciiiiiisiidiiisiissiidiai
Clay, hard and soft .:..iccuiiesieeas

36
14
45

5
92

6
11
12

6
49

147

17

36

50

95
100
192
198
209
221
227
276
423
440
449

Sand rock, hard ..iiidsdiiediss 4
Sand ..iiseiiciciiiiisiiiensias 45
GUmbO ..iiiiiciieiinsiiieiisiid” 51
Sand rock ...iciiiiiiiiiidiiiia 6
Gumbo .ii.iiidsiiiaviiiiaddiiis 62
Sand ..iiiiiiiiiiievesiiesiaiids 60
Rock wiiiiieiiisiiiiidiidaiiiii 2
Sand ceivieciciiiiiddicrnciians 14
Gravel ...iiiiiiiiiviiiadiisiia 43
GUmbO iiieececeiiediaisieaeis ] 20

Gumbo
Sand rock

ciiiiicisiaiiicidiiiseiie 17

ciesiiseesediiiseiies 5

(Continued on next page)

453
498
549
555
617
6717
679
693
736
756
761
778
783




141

Table 14.--Drillers’ logs of wells in Galveston County--Continued

Thickness | Depth Thickn Depth
(feet) | (feet) (Teet) | (Toet)

Well D-21--~Continued

Shale and guUmbO ....iciiiiivivicisaasis 9 792 Gumbo ...:...iiiieiiiiiiediaadn 22 1,107
Sand rock c..ciiiiieeeiiidieiieiiieianns 4 796 Sand, gravel and shell........: 21 1,128
Lo A S 77 873 GuUmbo .. iiiieeieiiiiiiiieeeiis 10 1,138
Gravel ...iieiiiiiieiieiiiviveiniiiins 8 881 Sand .. iieiiiiriiiiiieneininns 42 1.180
GUmMbO ... iiiiiiiiiieiiiiiencaiaiceiiins 2 883 Gumbo ...iiiiiiieiiiiciceiiiiin 37 1.217
Sand rock ..iiiiiiieieiiidieiiedeeiiiie 34 917 Sand i, iiiiiiiieieieeiasiieas 9 1,226
Clay, hard .icciidiiveiiveniinaiiciiia, 10 927 Gumbo ..i.iiieiiiieniiecneenen. 30 1. 256
GEmbO s .iiiiiiiiiiesediiiiiiideiiniiiis 56 983 Rock ...c.ioeuiiiiaiiininiiisis 5 1,261
Sand ciiiiiiiiiieiieanneiiiiiiiiesicsis 13 996 Sand ..idiliiieisdiiedindiadii 37 1,298
Gumbo .iiiiiiiiiiiieiiiiiiiiiieaiiiiiis 8 1,004 GUmbO L.iiieiiiiiieiiiieeniiais 4 1. 302
Rock, s0ft .iiiiiiveeaiineioasadnninin, 6 1,010 Sand, hard ......00i00i00iiiia. 14 1.316
Gravel ....iciiiieviiiiiincniaciiiniiis 19 1,029 Rock, very hard ....ci00c0i000s 3 1,319
GUMbO ..iiiiiiiiiiiiiiciiieieniiediiiis 10 1,039 Sand. hard .....iciceeciiiciis 14 1,333
Sand, cOArsSe .iiviciecsceccacecssisanes 33 1,072 Gumbo, soft .......icciveiiiiis 3 1, 336
1,075 Sand, S0ft ...iiiciciveaiiininss 19 1,355
1,079 Sand, hard .....i0i0iiienieaiis 4 1,359
1,085 Rock ...coiiiiiiisiiiiiiiivies 3 1, 362

Rock, hard .:.iiiieiiniiinnniiiinniiia.
Gumbo ...iiiiiiiiiieiiiiidiiiieiieninns

Sand, coarse .iiiieeiesiiiiienisniviies

N W

Well E-16

Owner: Glenn H. McCarthy. Driller: L. Patterson. Reported altitude 21 feet.

Clay cieeiiiciiinians Cesiiersieeraneis’ 15 15 Shale, sandy ...ivocviiiaiianen 7 657
Sand .iiiiiiiiiieiiiciiiisncaesisiaains 9 24 Shale (ouvidivianesidiiviciinss 35 692
Shale siiciciviiiveioeeniosicasinasosns 45 69 Sand ...... B S N 9 701
Sand ceiiiceieiciciaennencanas PR 22 91 Shale ..iciiviiineiiivinvenains 6 707
Shale siiiiiiiiviaiseiiiisacacaisninas 347 438 Sand ...iiiiciienicteconniaiins 24 731
Sand cciiiiiiciiiiiiiiiiiiiiianeiiiss 14 452 Shale, sandy .:.idcicicaeciais 21 743
Shale .oiiiiiiiceensivocinananaiiiiis 198 650

Well E-26

Owner: Galveston County Water Control and Improvement District No. 1. Well 1. Driller: Layne-Texas Co.
Ltd. Reported altitude 16 feet.

Surface 801l . iiiiiecienneiiiiaiiaies 3 3 Clay .iiidiivecincinasannnnnne 16 186
Clay c.iiiiceiiiiciviiinidnannnianniina 14 17 Clay, sandy ..icevececciaaniiin 69 255
Sand ciiiiieiiiiiiieidensaeiiaansanans 6 23 Clay .iiiiiiivinidiviidiadiads 6 261
Clay coiiiieiiiiieivanoainineisssnniis 56 79 Clay, sandy, and sand .......: 67 328
Sand ciiceiiiiiiiiidiiiiiedisniiieiae 12 91 Clay .. iciidiviiicediiniinaias 8 336
Clay, sandy ..civisicicaiviisicaiaiaia’ 12 103 Sand and sandy clay ..cc0000080 52 388
Clay cveciiicedioseianncisannnnsoannss 21 124 Clay ciiviiiieidacndnannncasis 10 398
Clay, sandy, and sand ciiiiiediiiiiiis 46 170 Sand ..ioisedeiiiidiiiiicedaie 16 414

(Continued on next page)
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Table 14.--Drillers’ logs of wells in Galveston County--Continued

Thick Depth Thickness | Depth
(}get§85 (fiet) (feet) (feet)
Well E-26--Continued

Clay .ftedieicusiiaiiaisiaianeaieaintis ; 6 420 Sand and sandy clay ....0ii.0iain 9 502
Sand and sandy clay ..:ciiciciiiiiiiiis 22 442 Clay ssessmns ofn T e 3 505
Clay LEsciinboiipEbrsetatistabanteg it 4 446 Sand and sandy clay ..iviiiiiaaes 9 514
Clay, sandy ...:i..00...00 pabsis gt 23 469 Clay .éizisgies R i R 8 522
Clay .ossetissdosisteaastonsss sEEfes s 5 474 Sand sdcisibtépiaansigiaigiaal 60 582
Sand and sandy clay ... .c0ciiiiiiiiaas 14 448 Clay .tessopssbnsasd R It f ettt 12 594

Clay wzresibessidbigsiodnisdtanionis 5 493

Well E-27

Owner: Galveston County Water Control and Improvement District No. 1, Well 2. Driller: Layne-Texas Co.

Ltd. Reported altitude 16 feet.

Surface «orsiorned soigtas FISRRETESLENE 2 2 Shale. sandy, shale and shell ... 154 452
CLRY: < SoBaRE b i iis ap e s S 478 72 T4 Shale: (il dbie et Lip i ae AP 25 477
Sand,  broken . igtirsiragestesrsivistys 36 110 Shale, sandy .ssi<siesasesdsaiiss 34 511
Clay .ovsigeiigcisitoosassrtosaboboanss 38 148 Sand sdsiaitinsbesstissnbadiniads 10 b2l
Sand . fespssrosystoonrrTIEETLERIeaese 15 163 Shiil e, o s S S DT 11 532
Clay, broken sifiosordbsibigandsesn s 51 214 Sand and shale breaks ......:: S 40 572
Shals,  Baidy <@ ieidbbiifrns it B giared 54 268 Shale, tough .:sisicsiassedissaai 25 597
Shale idtitiidbtbnae i indiiset it 3 30 298
Well E-28

Owner: Gaiveston County Water Control and Improvement District No. 1. Well 2. Drililer: Layne-Texas Co. Ltd.

Reported aititude 17 feet.

Clay cipprsiidddiinbniiiiasiminy 0 10 Sand, fine .isidsitdiRiiiNting 41 497
Sand .siscabisgesesisaciibbansicbsetess: 120 30 Send .pisiedipessasiesardtisiecin 20 517
Clay™tsiesids Lt RbE ek 50 80 Gumbo o iiivibiiisiiiediakidiiiie 14 531
Sand .iiiaiis 90 170 Sand .siditeckspisevEbeisiriads 41 572
Clay .coiii4: besiid © 40 210 (BT oo T B G T O el 4 576
Shale ..coiesiciaciviiaaiiiiiintiaiini: 246, 456
Well E-37

Owner: C.'L. Dobbins. Reported altitude 11 feet.

Clay .grossttdiostotersi st aanedasode 16 16 1T R B B BN S 26 171
Send..oslfotoospot et isetatuetatest 10 26 Shale, bhard sticky .acesiidciiis 30 201
Shale .::tescbtettrsostcocastetesiasess 18 44 . Shalé, sandy o5 seifrasiiieiis 14 215
Saiid tserieetEbiseiatiningaks I 21 65 Shale, sticky .csiiissisiciieeas 45 260
Shale, hard sticky «ictideiisesicsssibs 80 145 Shale;: end shell ..zotcccosatssise 20 280

(Continued on next page)
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Table 14.--Drillers’ logs of wells in Galveston County--Continued

Thickness | Depth ﬂi Thickness

(feet)

(feet) (feet)

Depth
(feet)

Shale, hard and boulders ......ciiceees
Sand and hard sticky shale ......0i0us0
Sand, shale, and shell ........c0000400,
Shale, sticky and boulders ...:iciidiai”

Shale, sandy cicoveiiiiiiiseiiiiiaiians”
SANd . iiciiiieiiiisiiiiiiaiiniiiiiieiia’
Shale, sandy sticky ...iiciciiciisiiiii”
Shale, sticky .iiviieseiiiicisiviiiiia
Shale, sandy and shell .oooiiaiiaiiaii,
Sand ..iiieiiiciiiiideiiiiiiiidiiiiias
Shale, sticky and shell ......co0i0id00

Sand cieiiiiiiesiidiikiideiieieieiiniie

87
27
36

47
38
27
15
10
14
23

22
45
19
14
28

17
18

Well E-37--Continued

367 Shale, sticky ..ciidiciiaicicinis 8
394 Sand .i.iiiieiiiiieiiiediiisiiiis 16
430 Shale, sticky .c.iicciciciciseces 18
436 Shale, hard and sand .i..i000440 8
483 Sand and shale .....cccoc000dd04: 17
521 Shale, sandy ...icicisiseisaissss 10
548 Sand ...ciiiiidiiiidiiiisdsddiiia 6
563 Shale, sandy ...ccicciiisicidicii 40
573 Sand .. iiiiiiieiiiiiiisseidddises. 10
587 Shale, sticky ...:iieciciessscics 40
610 Shale, sandy .iiieecencess ieddes 15
619 Sand .icicicicidiiissisiiisisisie 21
623 Shale, hard ...iiiiceveiciddiiesss 21
645 Shale, sandy ...iiciisiicicidadds 23
690 Shale, sticky ...:icicieiidseisaie 45
709 Shell and sandy shale .....;.::50° 16
723 Shale, sticky .::cicsiiaiiaiviais 26
751 Sand .iciciiiiiiiiesiiiiiddidiads 5
7156 Shale .i.civieieiiiidiiviiaddiaia 3
713 Sand ...;;;;;;g;;;;4;;;;;5.,..;;; 16
791 Shale and boulders ..iiiscivsdsis 12

799
815
833
841
858
868
874
914
924
964
979
1,000
1,021
1,044
1,089
1,105
1,131
1,136
1,139
1,155
1,167

Well E-40

Owner: Izaak Lippman. Driller: L. Patterson. Reported altitude 13 feet."

Soil and clay ..iicidiideaciiiiiiviiaed

Sand ov ciiiciciiiiiiiiidsaisiisenanibia
Shale veceeiciciiiisiibseiiiisicinaassidds’
Sand .isdiicdiiiiiidaidiiaieiisieddiiads
Shale siviiceiiciiveciisiasssssanassais
Sand Liisiiiiiiiiiiiiiiiiiiiidiiidiiidd
Shale siccidiiiiiviiiisisasisiisniaavid

30

4
43
10

30 Sand .iiiidiiiiiediiceiisiiiasias’ 8
34 Shale .iiciciiciciciasesediinsens 98
17 Sand L.idisidididisadidiesaiiiais 12
87 = Shale ..icciiiisiiiciisisiideasss 13
140 Sand ..ciiiiiiiidiiciiiiidsessiss 10
148 Shale ciiisiciiiciiciciisaiiissas 81
254 Sand .ieiidisiiiiiiddisidessisias 90

262
360
372
445
455
536
626

Owner: Pure Oil Co. Driller: L. Patterson.

65
43
22
43

Well E-42

Reported altitude 12 feet.
65 Shale .iicedicisciiisicicanassss 378
108 Sand .iiisiicceiiiieiiiisisiine, 98
130 Shale ...ciiciciiiiiiinidiniiass 2
173

551
649
651




144

Table 14.--Drillers’ logs of wells in Galveston County--Continued

Thickness
(feet)

Depth
(feet)

Thickness
(feet)

Depth
(feet)

Owner: Driller:

Surface
Shale ciciiiiviiaiciveisidiiaiiviiiis 8
Sand .ieiieiiiiiiciediicidiiisdiniine’ 13

Shale ..icoiiiiiiiiiiiviiiiiveisiiiia 27

Humble Oil & Refining Co.

Cidiiiiiciiii eiseiiciceiians’ 22

Sand .iiiiiiiiieiiiaieedediiaiisionan 20
Shale viiiiiiciiiiasiieeiisissiniiies 45
Sand ciiiiiiiiiiiiiiisisiiiiiiiiaieis 17

Shale .iiiiidiviiiiaiiiiididiisiniaas 13

Well E-46

L. Patterson.

22
30
43
70
90
135
152

165

Reported altitude 10 feet.
Sand

“tcieesesstssaasencnsstsan 5

297

Sand .iciiiseeiiiisieiiieiiians 15
Shale ..eiiiiivicisiianiansiiis 16
Sand .isiiiiidiiisiiiiiiiesicss 16

Shale ..iviciveicisviiciasiiaain 58
Sand ..iiieiiiciiidiiiiiiiiiaad” 71

170
467
482
498
514
572
643

Owner: Humble Oil & Refining Co.  Driller:
Clay ciiiiiiiiosincinsinssinisisnnnise 32

Sand seiciiiiiiiieiiiiiiiesiesniiine

Shale ...

(2,

Sand .iiiiiicieiiiiisesiiiibenaiaians 14
Shale viicisiviiiiiveiivnisidsisisisiai 46
Shale and sandy shale ......:c..000040 160
Sand .iiieiiiiiiiiiiicieiindidcenaiis 22
Shale .iiviiciaiicisiiiviaisivisicias 67
Sand . iiiciiiiiiiiiiiiieniiiinncinie 22

Well E-47

L. Patterson.

32
37
1
91
137
297
319
386
408

Reported altitude 11 feet.

133
Sand ..iieieeitiiiiciiiediiias 19

Shale and sandy shale .....:..

P A N 4
Sand .eciciiiiiiiiiiecaniiiain 16
Shale ..isviciiiidiiviiviiisds 14

Sand .iiiidiiieidiiesisiiiiiis 11
Shale ...coivivicicivicisiiiis 85
Sand ..iiiiidiiidiidsiiddiaess 14

I I S N 36

541
560
564
580
594
605
690
704
740

Owner:

Surface .ciiciiiciiiiiiiiiiciiiiicins’ 24

. 15
Sand .iiiiiidiiisiidddiediiiidediised” 9
Shale .ciisiisisiseaniaisissasiisiiss 20

Shale, sandy .siiiiiesiiiiisinasnassa’ 28

Shale cicicicisesicisivisiinessiis s 53

Sand .iiiiiciceciiiisiciisisiaiessiey 10

Well E-66

24
39
48
68
96
149
159

Prince Drilling Co. Driller: L. Patterson. Reported altitude 21 feet.

cieiiidiiiiiaiencnnniiia 31

Shale
Sand ......
Shale civiiveeivanaiiiiassnaas 92

. L 24
96
50

ieiiisiciacedsiias 20

‘190
210
302
326
422
472
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Table 14.--Drillers’ logs of wells in Galveston County--Continued

Thickness | Depth Thickness | Depth
(feet) (feet) (feet) (feet)

Well E-72

Owner: Pan American Production Co. Driller: McMasters & Pomeroy. Reported altitude 17 feet.

Clay ceeveieeeoncnarneasarecacnonsoacnne 80 80 Shell (.iiiiieiniinniiiiniinaaiis 15 456
T S P A 34 115 Gumbo ..iiiiiiieieiiiiiiiiiecanan 20 476
Gumbo ..iiiiiiiiiiiiiiiieiieiiiieainiias 93 208 Sand ...eiiiiiiieneciiiiiiiadiass 20 496
Clay, sandy .iiceiiiiviseivivineisanassn’ 40 248 GUMbO .. iicieniiiiiiiidiiiaidies 11 507
Gumbo . uiiaaiiiiiiiiiieieiiaiiaiisidiae 117 365 Boulders .iiiesiiiiiiiiininicinas 509
Clay, sandy .iveiiividiievisicininasencs 24 389 Sand, packed .. iiiiiviidiiiiaai S16
GUmbO ..iiiiiiiiiiiieciasaiaiiiiiiiiiian 22 411 GUMbO 4.iviiiiiisiiiiiiiiiiiiiiis 524
Clay couiiiiciiiininiiiiciisiniiistiiina 30 441

@ 3 N

Well E-73

Owner: Humble Oil & Refining Co. Driller: L. Patterson. Reported altitude 18 feet.

Clay ciiiisniinininnineidineeinaiviinnns 20 20  Shale ..iiiiieieiviivnsanensioais 33 745
Sand .iecieiiisiiiecieiedeiiisacvasiinas 5 25 Sand .i.iiieidiiediiiiiidisieiis 10 755
Shale .ceiieiiieiisiiisasisisaiisidanaais 62 87 Shale . ioiiiiviiviviinannidinias 15 770
Sand . iiiiecieiieiiidiiiiinasainasiiens 23 110 Sand .. ciiiiiiidiiediiicniisiicas 50 820
Shale ..iiiiveieiviiiiniviiiesinainiines 590 700 Shale, sandy ....c.icuiiaiviiiais 20 840
Sand .ii.iiiesreiiiieiidiseniiiisiiiaies 12 712 Shale ...... Ceiiiesdeiicensiesas 18 858

Well E-74

Owner: City of Galveston, test well 7-10. Driller: Layne-Texas Co. Ltd.

Surface soil ...icoiciiiiviiiiiiiaiaiin’ 3 3 Sand .. iciiesieiieiieiiniiiies 82 712
Clay «coiiieiiiiiiiiisiiiniiiinnininess 5 8 Clay .cciciiiisiiionnnsivnsinns 26 798
Clay, sandy «...ciiiieiesioiciioiiaeiss 10 18 Clay and sandy clay ..c.00000.. 10 808
Clay and shells .ciivvivneviiiinnininnss 15 33 Sand .iviiieiiciiciiiniiaiicans 5 813
Clay, red ....ccivuiiieiiaaaisiasiiiiis 38 71 Clay and sandy clay ....coic.000 15 828
Clay, blue ........ I SR 11 82 Clay, sandy and shell ...:::..: 14 842
Sand ..iiiiiiiiiiiiiedideiesiciaiiaaiai 19 101 Clay .i.iiiiiciiiiiiiciceisiaiss 16 858
Sand and sandy clay .i.i.icesiiiiiiiies 15 116 Sand and shell .:..ciiiiiiiecia’ 10 868
Clay and shells ... oiiiddiaiiaeiississ T4 190 Clay civiciciiiciiinisisaiiaias 28 896
Clay and sandy clay ...ccevvceieaninivs 26 216 Clay, sandy and shell ........: 14 910
Sand and sandy clay ....i...0ii0iiiiis 10 226 Shale, sandy ..i.ciiieciisiicios 30 940
Clay, soft and shells ..i.iviiisiieiiad’ 54 280 Shale covcereceiceincanssacisin 70 1,010
Clay and layers of sandy clay and shell 290 570 Shale and sandy shale ......... 50 1,060
Sand ..iiieiiiiiiiiiiiiiiiiieiiddesais 9 579 Clay, sandy clay and sand ..... 25 1,085
Clay, sand layers ....occevseniicivinas 55 634 Sand, fine .i..ccoeeiciiivsiiiiies 56 1,141
Clay .ioiviiiiiiviiinniindiineininiina 43 677 Clay and shells .iiicicivicanse 43 1,184
Clay and sandy clay .iiciaciiciaiaiviis 11 688 Clay, sandy clay and shells ... 16 1,200
Clay and sandy layers .oco.eiicciiivess 2 690
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Table 14.--Drillers’ logs of wells in Galveston County--Continued

Mreers™® | Cfeet) Teess™ | Peny
Well E-75
+Owner: City of Galveston, test well 12-15. Driller: Layne-Texas Co. Ltd. Reported altitude 17 feet.
61 wediomiiin e i e e B g gD 2 2 Send i s whusse s e 4 633
Clay, Yellow cocuslviaeuut SRl R 10 12 Clay and sand layers ............. 4 637
Glay, fed sswvesisidsssvimesionvmre vbes 52 64 Sl s cesnaaiames e 20 657
Sand; Fine: oheen lakran seies s aEaE b 33 97 LY Codiniimnmindansiabinatammi s e asiiein 1 658
Clay, sandy ase. ebbes ieansessmmmosbss 14 111 BN om wiminssimintie montmiateisie et oot e A 663
CLRY, T ot mtb s oot pam e s s gpmii 37 148 CEAY oo enuad Sabavie B waesaae 1 664
BA e s e s Bes e et R e 4 152 Send eeissersnyases S S S R 1 | 785
Clay and sandy layers ......... S 8 160 Clay and shells ............. sreas 6 791
Clay and sandy clay ....vvuueunn. eseses 13 173 Clay, sandy ....... B I O - = 7 798
Clay and shells ...ovvvivniinnnnnnnnnnns 31 204 SEN v wwibagee g sws st e 8 806
Clay, sandy clay and shells ........... 152 356 Cley snaveausisusnsveaaesees 4 810
Sénd, v vaie R S e 33 389 Sand and sandy clay ........000une 7 817
Clay,: sandy .jveedsssaveasnsns e, SR i 10 399 2T P s e N S e R Yas 21 838
Clay: sasmsdsainisrasimeiin dnnvasins 39 438 Sand and sandy clay .............. 28 866
Clay, sandy +..cvvvnvncnnnnans Saridlaranrrain 9 447 Clay and sandy clay ..........00.. 62 928
Sand ....... i e e e 16 463 ClEY wuviinonn I TR | | 973
Clay and sandy clay «,vevvisvvorenceace 6T 530 Clay and sandy clay ........ T 31 1,004
Clay, Sahdy cvessvedsuivsssapasiannies v 533 Clay and shale ......cvvivnnunnnns 18 1,022
Sand .iseessies s v st 5 538 Send, fine, and shell ............ 28 1,050
Clay and sandy clay ......... wib St s 544 SO aroevitins bt branssnse bsns Srute G imsian el pimithn sl 10 1,060
S0 X I S AR . 4 548 Clay and mhalla o ivveddansonaie . 16 1,088
Clay;. BaadY’ cewwssmwmsimsesem b sty 11 559 Sand and sandy clay ...... varsaws e 24 1,032
L T e 38 597 Clay iisssisasass simashasssmnesiae 46 1,158
Clay and thin sand layers ............. 28 625 Clay and sandy clay ............ .o 22 1,180
Clay, sandy ..voeeevuennnn e e e e 4 629
Well E-78

Owner: City of Galveston well 10. Driller: Layne-Texas Co. Ltd. Reported altitude 19 feet.
Claviai sl isiiaaiinainsssomninvnsie 15 15 Sand and soft shale .............. 66 361
Clay, hard, sandy ...ovvvvrnvnnnnnnnnnnn 37 52 Shale and sand .....covevnse cnizine 13 374
Clay, soft, sandy .......... v R . 5 57 Sand and sandy shale ....... sevess 18 392
o N O N o 7 L | 31 88 Shale and sandy shale ............ 11 403
Sand and clay streaks .......... LSRRV 24 112 Sand and shale ........... e - 7 410
Shale; smdy iwesssvsspesersavesisdivs 11 123 Shale: oiawanemisms SRS Rl 23 433
LI [T e — e e SR 5 128 Sand and sandy shale, and shell .. 19 452
Shale, sandy ........ o e AU N 4 15 143 Shale .ovvivennnnnnnnanns < RSP 8 460
SaBd e pawese R SURNCY 0 00 SCNIADER SO 5 21 164 Shale and sandy shale breaks ..... 68 528
Shale, sandy and layers of sand ....... 25 189 Sand and sticky shale breaks ..... 38 566
Clay; Bard sencaeems i N L e B D 25 214 Shale and sticky sand breaks ..... 50 616
Sand, soft, and shale ......... ceseiens 58 272 Shale, sticky and sandy shell .... 22 638
Shale, bard Jieiciibseinnsasisenswaiie 16 288 Sand iidiseneseie et s inatitaadan 125 763
Shale, sandy ...covvvnnrennnnnn, S T 295 Shale, sticky .icsisbeiteliciianed 7 770
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Table 14.--Drillers’ logs of wells in Galveston County--Continued

(Continued on next page)

Thickness | Depth Thickness | Depth
(feet) (feet) (feet) (feet)
Well E-79
Owner: City of Galveston, test well 1-4. Driller: Layne-Texas Co. Ltd. Reported altitude 18 feet.
Soil teveiiiiiiiiiiiiianas ceseceanns 5 5 Clay and sandy clay ........c...... 9 785
Clay, red and yellow ..oevvvvvnnnnnn.. .. 14 19 Clay, sandy ceccovveeececrcennnnss S 790
Clay, Ted vieeeeennenernonennnans ceeeeen 31 50 Clay, few shells and lime rocks .. 20 810
Clay, sandy ......... 24 74 Clay, sandy ccoeeeceocccaes reeses . 12 822
Sand .iieiieieiiiiiinnaae RN cesseess 28 102 Clay covviinnnnnnnnenncecncenanns 14 836
Clay, red v.cocvveeeen. tesecaceccsosnanns 48 150 T 1 18 854
R 3 | 171 Clay ..... ceeeen ceeens cesiaeea 4 858
Clay, sandy ..evevevennnese Ceerenenes 7 178 Sand ...iiieeiiereiiiieiesannaesss 30 888
108 A 7 § 212 Clay coeeeenneronans 4 892
Clay, sandy, and shell ........cc0v0vee. 56 268 Sand ..ievecireicesesncsisncncssss 10 902
Clay and shells voveeevecenneecnncnneee. 28 296 Clay cieceesecerecnansacasoseosass B84 986
Clay, sandy clay, and shells ........... 90 386 Clay, sandy ...coovevnnncnnnnes . 9 995
Sand cevieiiiiiieriitiittioaiieeneranans 8 394 Clay tovevencenneneraneconssonanns 9 1.004
Clay and sandy clay ............ P £ 412 Clay, sandy, and clay ....coevuve. 24 1,028
Clay, blue ..ovvvirvieeerenncecraneenenss 25 437 Clay covevensnsncronsacosenesonsss 15 1,043
ST P 4 454 Clay, sandy, and clay ......000ne. 19 1,062
Clay, sandy .icecereesonenoccensncsaress 18 472 Sand .eecreserenecrnssscscenseress 18 1,080
Clay, sandy, and sand ......c.c... tessens 28 500 Clay, hard ..o veevcnencncanssanes 17 1,097
-Clay and layers of shell .........0c00us 52 552 Clay, Sandy «..ceceeescesseoansses 40 1,137
Clay and shells ¢..cevivevenneeennnnsees 33 585 Clay and shells ......c00eveveeee. 38 1,175
Sand and clay c.o.veeeiennnnerneneeneneees 19 604 Clay and sandy clay ...oveeeneness 21 1,196
Clay and shells so.ovicvucnncnennnanesss 31 635 Sand c.vveenanonns ceeesenereiesees 14 1,210
Clay and sand .c.vevvvnennnnnanennanenns 18 653 Clay ..... sesescscsenscassrrosas . 2 1,212
Sand ..eiieiiiiiiiieiitietireeeinaan 114 767
Well E-80

Owner: City of Galveston, test well 11-14. Driller: Layne-Texas Co. Ltd. Reported altitude 22 feet.
Soil tiviiiiiiiiiiininonn. reeaaenns 3 3 SaNd tveverirnnrternacnnnenans 5 446
Clay, Bray ccovececosscs ceecsaceccenconn 4 7 Sand and sandy clay ............ .o 10 456
Clay, brown ....covvvevennn cerene Ceenen 13 20 Sand ..eveencceracacncatnaanes vee. 23 479
Sand, red «i.ii0eenns seteseesssenanenane 15 35 Clay ..... ceeneee cessecsssncan PP 20 499
Clay, red ...... Cereerereees Ceeeses 15 50 Clay, sandy «...... eeeeeeeieeens 15 514
Clay, sticky ...covvveenennn. PR 20 70 Clay seveeeenevnnanns S | 557
Clay, red ..ovviiernrnononnancnnnnenan. 16 86 Clay, sandy «ecocecesesnes ceeeeees 17 574
Sand .......... Ceseeetseterecnoan cereens 30 116 Clay, hard ....cvoveoenes cerssens 10 644
Clay, red .c...eee ceeseeanaae 44 160 Sand .cceenaenen tesetecereeaeanns 74 718
Sand ....ccennenen ceneiens teeenesesaanas 16 176 Clay weeeereccnncenencns 1 719
Clay, sandy, and shells ........ 69 245 LT E . 86 805
Clay toevernnnencnnannnnonnns 45 290 Clay voeeeeeerscercecsenannanns 1 806
Clay, sandy .............. ceeeeeaes 58 348 Send ....ennnn.n P 1 807
Clay and sandy clay «...onveiinnninnan, 23 371 Clay v.ooeu.. e eeeeeees 9 816
Sand and shells ..cocvvvenen esesecseses 26 397 Clay and thin sand layers vesesses 4 820
Clay and shells ....... ceeeenen 44 441 Clay, sandy «.ccoees- tereecananans 8 4828
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Table 14.--Drillers’ logs of wells in Galveston County--Continued

(Continued on next page)

Thickness | Depth Thickness | Depth
(feet) (feet) (feet) (feet)
Well E-80--Continued
CLRY: v0isiaia boobiaiiins sonciue ST S T e 34 862 Clay, sandy. and clay ........ 23 1,066 |
Clay, sandy .eeovsncsassas oearste & i it 3 865 I T O VT ————— 34 1,100 !
BA: s wwibon S5 ok vak ey sE wE eE R 21 886 Clay cevs ciosvmvmmismewsii v s e 13 1,113 |
CLaY snuwsmesun mdibosminssiiivamesnbedss 8 894 Clay, sandy .......... s 14 1,127 t
Clay and sandy clay ..voevvvvgusnserenss. 84 978 Clay and sandy clay ............. 48 1,175
Clay and sandy layers ..........c.... . 34 1.018 Clay and shells ...cessccsspensas 14 1,189 ,
1 P L N S 11 1,029  Sand and sandy clay .eevveeeeensn 14 1,203 |
Sand, FINE wrevrenenneneenneneneenenennen 14 1,043 G SRR RIPTL NN S 2 1,205 |
|
i
|
Well E-81
Owner: City of Galveston, well 13. Driller: Layne-Texas Co. Ltd. Reported altitude 21 feet. ‘f
Soil SuEES prememams dseste mns R S s s 2. 2 Shale, sandy ....... R 15 362 |
CLEY o o fassinsaimarnthio mniniuimmimnszes oib me S em R 6 8 Shale, hard ...... S P S 5 367 |
CLaY, . BEHAY wwsnvns swvsmn o ik st epibie .20 28 Shale, sahdy csessesasnnssnnses 1 368 |
5L, AP T — b e e 36 64 Sand znd shell: vosss avesbuvussd .30 398 |
CERFY BEOTE ssais w55 av sipn is anens pneouhn 22 86 Sand, hard, shale and shell .... 3 401 |
S e AR S—————" Dy 104 Y G e 9 410
B 00 S S A B A B TSRS 55 159 Shale, sandy ......... e 28 438 |
Send e.ietiibeesmsecnssbesanseire s P, 11 170. Sand and layers of shell ....... 42 480 ¢
S R Y O, i fpossaacer viees 20 190 Shale and layers of sand and shell 74 554 |
Shale, sandy and sand bresks ............ 64 254 Sand and layers of shell ....... 14 568 5
Shale and layers of sand .......cc00unann 22 276 Shale, sticky and layers of shell |
Shale sevnsnveseasmaviss i S 20 296 and sand .......... SRR 73 641
Sand +vsvses R SRR ST SN 11 307 e - 162 803 |
Shale, sandy, and shell ....... TERMEN. G 24 331 Glay «sisobis AL S U SO 7 810
Sand and shale breaks ....... R 16 347
Well E-82
Owner: City of Galveston, test well 6-9. Driller: Layne-Texas Co. Ltd. Reported altitude 22 feet.

. Sarface 80il .iiiciaseesriasrrreracaanes 3 3 Clay and shells ..vevpeonnanans 60 578
Clay and gravel ...... T W ST T T 5 8 Clay; seandy ...liissasesnsonaie 9 587
Sand, Ted vveeevrrerenenceneonns Stk . 7 15 Clay and shells ....oveeununsens 25 612
Clay and sandy clay ....ccecennecnenoans 77 92 Clay, saiidy .cicconssearccnives 3 615
Send, fife, WHike cvswensvsnvaibns W I L 24 116 Send ecssiiine A SIS B TR IR - 11 626
Clay, sandy, and shell .................. 29 145 Clay and shells ........cunenn. 11 637
Clay and sandy clay ....ooveunnnnnn. shewe 315 460 Clay and sandy clay ........... 5 642
Clay, sandy ..coevuernns R AL L0 10 470 Clay, Sandy cecsvisscesirscascs 6 648
CLAY «anbivnaiing eisnis b s b ssesieesseses 30 500 Clay and sandy clay ........... 18 666
Clay, shell, and sandy clay ............. 18 518 Clay and sand layers .......... 3 669
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Table 14.--Drillers’ logs of wells in Galveston County--Continued

Thickness
(feet)

Depth
(feet)

Thickness
(feet)

Depth
(feet)

Sand

Clay cveveviennoeroeonsocsonessonnssnnes

- Y Y

Clay and sand layers
Sand cie0nennn tesesacencateensesttrnaans
Shale,
Shale,
Shale,
Shale,

PR R R R XY

SaNAY seeeescarcnranes vecessserns
StiCKY teeevencnconecrscannonrans
sandy .....
Sticky coveeenenens

D N N I A A

esescenesessae

13
2

108

35

20

32
46

Well E-82--Continued

682
684
792
827
833
840
860
866
898
944

Shale, sandy .v.c0c.en. cesesenes
Shale ......
Shale, sandy ....vceoeennsccscns
Sand, fine, and shell ..........
Shale and shell .......cc0veueee
Sand, shale and shell .....
Shale, sticky ....... ceseseneens
Shale, sandy ....ceceveneencnnn
Shale, sticky ....... ceceseseana

981
1,015
1.050
1,117
1.122
1.171
1,186
1,192
1,200

Owner: City of Galveston, well 12.

Surface 801l t.evveerroncnvocacesnananes
Clay teveereencsesscasosnsssncecansnnnes

Clay, Sandy .soecevecvoccronscscansns

Sand, Bray ceeesececcccsesecceesesccnoas
Sand and clay streaks .....c.ccecveeuenn
T Y

Sand and clay streaks ....... ceeecnnnnns
Clay: sandy

Driller:

2

4
69
49
10
13
65
80

Well E-83

Layne-Texas Co. Ltd. Reported altitude 22 feet.

2 Clay
6 Sand and streaks of clay
75
124
134
147
212
292

Clay and layers of sand ........
Clay, tough c.cevvennnnn. eceense
Clay, sandy ........ cesesesencne
Clay, hard ..c.coveveninennnnn. ces
Sand ...

30
62
118
52
52
38
133

322
384
502
554
606
644
1717
781

. Owner:

City of Galveston, well 9. Driller:

Clay
Sand
Clay
Clay
Sand
Clay
Sand
Clay
Clay

eessvsssecesrcrsssscssssns eses e seven

ssecsessessssssccsscccace asscsssse eee

and sand .......... ceetesassssnanes

P N I R ]

and sand layers

Sand cceecceseeserccsssssssssescccsnnen

Layne-Texas Co. Ltd.

30
10
10
39
32
35
15
16
24
82
15
16

Well E-84

Reported altitude 23 feet.

30
40
50
89
121
156
171
187
211
293
-308
324

Shale ...
Sand
Clay
Clay
Sand
Clay
Sand .

and shale layers .........

and sand layers

Clay ......... [P cessesass

17
27
26
38
36
82
11
45

28 -

29
98

341
368
394
432
468
550
561
606
634
663
761
764
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Table 14.--Drillers’ logs of wells in Galveston County--Continued

f

: Thickness | Depth Thickness | Depth
; (feet) (feet) (feet) (fget.)
!

] Well E-85

Owner: City of Galveston, test well 5-8. Driller: Layne-Texas Co. Ltd. Reported altitude 24 feet.

NO TeCOrd tevrerevnnoeencncraceaasanons 39 39 Shale, sandy .....o.00iuanne. ceee 27 655
Clay, sticky .....c...... eeeeee R 53 92 Shale, Sticky ....eeceveenn. 3 658
Clay, sandy +.oeveennenennnnnnnsnnn. 61 153 Shale sandy ....... Ceeeeenaen eeo 15 673
Y 13 166 SANA +erreescvonerasocenonssenses 91 764
Shale, tough sticky «vceeececaass PP 83 249 Shale, Sticky ccceevnocncas ceseee 3 767 }
Clay, sandy ...oeceevrnnanneas tessrceaes 112 - 361 SANA vevverennecnsoasnnanceans 2 769 }
Shale. tough blue 1%%ieevevecncnecnnns 35 396 Shale, sticky ..eoovvevsaocnes 11 794
Sand ceveeceecennns tessesacsaseascasans 4 400 Shell and sand c..iieeeeenecneanee 1 787 !
Shale and sandy shale ....... ceenes 30 430 Shale, SEICKY veeeeereereceerenen 7 794
Send, g00d .veveenn.. Cereriereneenaene, 39 469 Shale, soft sticky,and.layers shell 78 Y
Clay, hard sticky .....c.00n. ceeseeses . 68 537 Shale, sandy «v.oevenes veseens ces 43 915
Shale, hard sticky ceceeeecececsaes cees 9 546 Shale, soft sticky ..oovearen cons 95 1,010 |
TT'Y: S ceesnee 6 552 Y R cee 26 1,036 !
Shale, sticky sececeeeececsnanccancnans 14 566 Shale, so0ft ccoveivernnncanns 23 1,059
Sand cieciecrccnsene tesesesceessesesens 13 - 579 Sand, fine ....... seesescsanons .o 47 1, 106
Shale, Sticky c.ceieeseenncenensccncenns 20 599 Shale, soft and sandy ........... 69 1,175
Shale, 8andy c.cvvervnsrecerecencncansns 8 607 L N io 2 1,177
Sand ..oeeiieiennen coesssaseans veesnene 5 612 Shale, soft and sandy ........ ooe 6 1.183
Shale, sticky ...... tesesesevonstanvns . 16 628 Sand and sticky shale ....... coes 18 1,201
Well E-86

Owner: City of Galveston, test well 4-7. Driller: Layne-Texas Co. Ltd. Reported altitude 24 feet. -

Soil ....... Cesescsscsscasenacentsrnons 4 4 Clay and sandy clay ........ ceees 90 657
Clay, red and yellow c.vevevieenanecnns 6 10 Clay, sandy ..cceceeencesncans oo 9 666
Clay, sandy ....... sessescnas ceessrecne 12 22 Sand and clay layers ........ N 4 670
Y (e 16 38 Sand ....n. Cereeieeriiieeeeeaaa, 95 765
Clay, 8andy ceecesessescoccccccnncns oo 27 65 Clay seovevnennnene sereeavecsoaas 10 775
Clay and sandy clay cieeeveeennnceneess 15 80 Shale, hard .icevveeececsocsooces 20 795
Clay tocieessncosensvscrensncsaananasne . 6 86 Shale, 8andY scesevvorcscasrcsnses 45 840
Clay, sandy and sand ...e.eves 14 100 Clay, sandy «veveveesneennens 2 842
CLEY tvvereeerrnnnnnrassnnnasennenesnns 6 106 Y PRSI § & 853
ClAay, SANAY ceaseecrccrncncanacans ceeee 24 130 Clay cocaus Cheesssecersansacenses 12 865
Clay ceevvencceccoonen tesecosseese crees 95 225 Clay, sandy clay and shell ....,. 17 882
Clay, sandy cceoeeesvaceness 30 - 255 Clay and shell ..... 64 946
Clay and layers of shell ...... cesenees 35 290 ' Clay, sandy clay and shell ...... 46 992
Clay and shell layers .cocecuseecnncans 25 315 Clay and shell ...vevevenenncnnes 46 1,038
Clay and sandy clay c.oeevenveccceccnes 23 338 Sand, fine ..cviccveroccncasnce .e 51 1,089
Clay ceeeveecacenccannccsnnne sesessanes > 380 Clay cevenennnnns Geesasenenes coed 7 1,096
Clay, sandy and clay cecceeeacens caeses 30 410 Shale, sandy ..coevcevneen PPN . 64 1,160
Clay, sandy and 880d eeeeeeveeeecnonnss 20 430 Sand, shell and some shale ...... 11 1,171
Sand veeeennnnnns et eeeareeeeiaaeeaaas 43 473 Clay, 580dY eeeeereninnnnnnnnnes .21 1,192
Clay teveicovnosesasccccronsans cessenane 84 557 Clay .cocvvnennns vesees ceesane vee 8 1,200
Sand and sandy clay ..eeeeveseccecccnes 10 567 :
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Table 14.--Drillers’ logs of wells in Galveston County--Continued

Thickness | Depth Thickness | Depth
(feet) (feet) (feet) (feet)
Well E-87

Owner: City of Galveston, well 11. Driller: Layne-Texas Co. Ltd. Reported altitude 25 feet.

Clay vueeneeenneeneennesnnnens e ceeen 12 12 Shale, hard «oeevvneeeenns ceeee. 38 665
Sand and clay ...cvveivnrniinnnnnn., ceens 138 150 SANA +everrreernncncarncnannnnn . 80 745
Cla)' ceeovtoennosess e ceeseseseseassreasa 12 162 Shale. hard layers ............. 4 749
Clay, sandy ..eoceevevnecnncnnnnns ceeraes 44 206 Sand «.oeeeenn. eeeeeacreenannan 22 771
Clay and layers of sand .....c0o000veevee. 300 506 Clay voeeervereooncrancocasnnaan 11 782
0 24 530 Sand «.vesrenennns Ceeesaniaanans 9 791
Clay, sandy ...covvecercnnnncnsnnrsannnns 45 575 Clay ....... ceesenas Ceeneienn ees 3 794
Sand, and layers of clay ........... eees 52 627
Well E-88

Owner: City of Galveston, test well 3-6. Driller: Layne-Texas Co. Ltd. Reported altitude 25 feet.

Clay soeeveececnoneecnccesanancnnns ceeens 85 85 Shale, sticky ...cevevececncans 9 615
Sand, fine .i.veveireeceececencniraanoens 40 12§ Shale, sandy cc.oceveeene R 49 664
Clay. broken with shell .......ccoeevenn. 65 190 Sand .eveerecenenn 2 666
Sand. fine ..cievecenrciccanoeacecannocas 5 195 Sand and shell ........cce0enee 117 783
Shale, broken sand streaks «.cccecevecses 8 203 Shale v.vveenen. A 3 786
Shale, SEiCKY +eeseeveeaececaesaeceneenss 15 218 SaNd vrrvereriierannaeaeeneiees 10 796
Sand and shale breaks ...cccvveeecenncnas 9 227 Shale, sticky ...... ececenanan 35 831
Shale, tough and shell .................. 104 331 Shale, sandy layers ........... 3 834
Shale, broken and sand .....ccvcveveeeans 17 348 Shale, soft sticky ce.eeveesen. 25 859
Shale, sandy cvecvevnerecsscresonenncncnns 48 396 Shale, tough sticky ....oce-ve. 28 887
Shale., Sticky ceeeseveecnssncnnes [ 17 413 Shale, sticky ccevececeencanees 19 906
Sand, fine ....... ceeesecene ceeene ceenenn 15 428 Shale, sandy ....coceeeecccnans 15 921
Shale ccvevevonnnss ceseaaes ceenees creeens 19 447 Sand, fine .v.eouvrirrirecnneas 58 979
Sand, good ...iieniieennnnn ceeeeees eeens 26 473 Shale, sandy ....ceeeevecenacas 69 1.048
Sand, fair ...... Ceeeeneneeeseseasenannns 28 501 Sand ...veeeererenrsanean ceaens 14 1,062
Sand, shell and shale breaks ............ 7 508 Sand and shale .........0000cnn 23 1.085
Shale, sticky ......... ertececaseannens .. 53 561 SANd .i.iicearesnirenenaraanenen 30 1,115
Shale, sandy cvvoevvevcnennnann eriseenees 6 567 Sand and shale .............. .. 32 1,147
Shale, Sticky eoveveeeevecoeenns Ceeraas 3 570 Sand, hard eeveeveeenececcones ' 1 1,148
Sand, and shale ................ N 14 584 Sand ....eceecrsiacncrrioanans . 41 1,189
Sand, fine .......... teesesseeessecasaens 10 594 Boulders ..... Weseessecstscnnas 1 1.190

Shale, sandy ........ ceenae. ceeeeacaenes . 12 606 Shale, sticky ..eooeevenoccncens 10 1.200




152

Table 14.--Drillers’ logs of wells in Galveston County--Continued

i

Thickness | Depth Thickness | Depth i

(feet) (feet) (feet) (feet) ;
Well E-89

Owner: City of Galveston, test well 10-13. Driller: Layne-Texas Co. Ltd. Reported altitude 25 feet.

NO: TEEOTH. v vnuimmnimien simwsmnns wimeue e onoes 20 20 a0 e bins Torms 2w medte wimnce winoninte 3 591
Clay, red and yellow ....... e 9 29 Clag, SEHAY oo orbenyoovngeeinps - 14 605 :
Saidy Fed s e everesenenl s ssae sees - 9 38 CEAY oo sivpicssarvigsiamessniigon e winis 19 624 i
Clayy blue svis svsssvavinonsenssmasnsss & 47 85 Clay, sandy -v.peuuveans Harviaess 9 633
Send, fine, white (iievsvsoivesiivasis vis 28 113 Clay and sandy clay .......... 70 703 i
Sand and clay layers ............ 8 121 Sl sthemise Sk s A B GRS 6 709 |
CLAY & evenverasenaneneasenaneneanensnens 15 136 Clay wevevernrnnnrnennnanneens 1 710
S —————— - 8 144 Sand -....... iy by s S s 1 711 |
Clay, sandy ....... 4 Ty Y 6 150 CLAY o s swivwsis engi g 4 6 TAT :
CLaY soensis T — 53 203 ot I PR 0 - 6 723 |
Clay, SaNAY «ovverenenerenennnns 7 210 Sand and clay layers ......... 9 732 |
1 : | e puee seiE o esereace Waineieiess v 37 247 SANT e smeioce nomivincn simimine 4 e : 39 791 j
Sand, fine, and layers of shell ........ 45 292 Clay and thin sand layers .... 9 800 {
| Claywi®h shell cumevs s osnes s camms » 22 314 Safd wa wvewsds vevaEs e gaeda 21 821 I
Shale, sandy and clay ..... i, S § T 36 350 Clay e ssimsinid G A 61 882 i
Clay, sandy and clay ....vvvvnnnennnns .. 48 398 Sand .cieieriiannans AR 6 888 i
St cuaes S P W — 6 404 BLEY aonawii 29 917 i
Clay, BEndY severevuv v s poapges « 9 413 Clay, sandy ..oveveuvonnannnns 4 921
S i T e S A e 7 420 Clay; sticky .iceivivuissmaves 14 935
Clay, sandy layers .......... STRGN SN 13 433 Clay, sandy cvevisasasasanevns 44 979
Clay and shells ...cvviuninnvnansnsnnans 32 465 Clay, sticky .ovsiniiaissing 4% 30 1.009
Clay, Haldy’ ceeie sevmewmnoeee prminan e 17 482 Sand, fine ...ovvvverrorrananas 21 1,030
Clay and sandy clay ....oovvviiinninnnen 15 497 Sand ...... TP S . 1 1,031
S ve e in vy R R W e 3 500 Clay and sandy clay ....... e 44 1.075
Clay: cosvessomsvsasiuninasviess Wiae SR 2 502 Clay, hard «scovivenisvvins i 21 1,096
SHI. eon seespsn wvmsbindli poimanin i S soe s Fegd 8 510 Clay, sandy ..... Ry e s i il 1,103
G wuvys Gumsnons wewams besm smmmsmmes 59 562 T R P — 24 1.127
Clay, BadY cvsevesvawevesnmmsps g 6 568 Clay and sandy clay .......... 61 1,188
Sand, g00d ciivveerrranenns S e e 11 579 Clay and shells .......c0vnenn 12 1.200
Clay: sosans s vavin N T T 9 588
‘i
Well E-92

Owner: City of Galveston, well 14. Reported altitude 31 feet.

Soily Bladk i awsin sewem s wn wuan & 5 5 Clay and sand breaks ........ s 7 114 526
Clay sasen s R S SR wie w L 16 Clay, tough +.vevveiinnannss cisvme® 20 546
Sand ..... S S SR S 8 v s 25 41 Clay, sand breaks ........ e S 54 600
Clay;, mandy: sosen s sy ns 45 86 ST 1 (PRSP S - 5 605
Sand and clay streaks ...... soanena b g R sii o 3B 121 Clay, sandy ..ceovennrrennennn e towi 11 616
Glay; Saidy" « e s s eeaenas 51 172 Shale, hard, sand and shell streaks 12 628
Sand, clay streaks .....ccvaveiciieniiann 17 189 Sand. shale and shell .......... i 15 643
Clay, Sough .o ssssnsseissssis R e S 11 200 Shale and shell streaks. hard, sand 11 654
Sand, streaks of shale and shell ....... 19 219 ST TITs . e e e s Sicaiirety 12 666
Shale, SANAY +euververnnennrnnesnns 17 236 Shale, hard, sand and shell streaks 11 677
Shale, hard «v.vuvevnnnn rvte musidieze e i SR 5 241 Sand, hard and shale breaks ..... . 23 700
Sand, shale and shell ...........c..cvn 44 285 Sand, g00d «.eiseinarnanaan. i ase 98 798
Shale, hard streaks of sand and shell .. 98 363 Clay, tough ...ceovees s aveEg . 7 805

SANA! sonien s e Ten SR e . 49 412
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Table 14.--Drillers’ logs of wells in Galveston County--Continued

Thickness ! Depth Thickness | Depth
(feet) (feet) I (feet) (feet)
Well E-93
Owner: City of Galveston, test well 2. Driller: Layne-Texas Co. Ltd. Reported altitude 27 feet.
Surface soil ..viveven.. oo teeeranes 5 5 Clay and lime rocks ......oc0-. .o 30 635
Clay ...... Ceereaseceaeeataasrannnas ceen 6 11 Clay, sandy ...ovevienennnannnnns 8 643
Sand ....000e e Chreeetenenatesennan 2 13 Clay and limestone ..... cerereens 11 654
Clay tiecinnnrinnrnennionroonsnaannannns 4 17 Clay and sandy clay ...... ceerene 21 675
Sand c.eeeeenn. teescecertcacecneanoanann 26 43 Sand, coarse. Eray ...ceeececcscss 73 748
Clay ..... Ceeteeterateeatetrbteteatannan 18 61 Shale. sandy ...ovevenennnnnnnnns 6 754
Sand and sandy clay cocoeveieiiiinnn.. 15 76 F T 24 778
Clay ..... P Ceeteectessssesernenannn 17 93 Clay ..ooevenn eeeeensecns ceesaes 6 784
Sand, streaks of sandy clay ............ 28 121 Sand c..ecreeccerctrccsaccncnnan . 17 801
. Clay, sandy ....ovveiiviniinnnnnnnnnan, 11 132 Clay and sandy clay ............. 59 860
i Clay and shells .....covvviinnnnn... ceen 79 211 Sand and clay .....cvuiennnn. cans 8 868
! Clay and sandy clay and shells ......... 91 302 Sand +eevrnneenn. e, 21 895 !
Clay veevnnn. P - 320 Sand and clay ..eeveeierneeaoeens 22 917
 Clay and shells v.vvvvirirnrenseannnnnne 76 396 Send ....... it 8 925
i Clay, sandy cceevvenssionecscrsosncanoas 17 413 Sand and clay s.ceeieceeceniennns 46 971
Clay, sandy clay and shells ............ 48 461 Clay, sandy c.ceveeeveonns ceenaes 10 981
Clay cevveeceonennneeennnenennnns ceeeens 20 481 Clay and sandy clay ..occoveecnse 47 1.028
! Clay, sandy cevvevvvnreneneienannenanae, 11 492 Clay .eonneens cereeeeeereseeeees 130 1,041
i Clay and shells ........c00vvnnn.. ceens 20 512 Sand and sandy clay ............ . 20 1,061
' Clay, sandy and shells ....ovvvenneennn. 14 526 Sand and clay ....c0veinecneennnn 73 1,134
i Clay vovveeverncntnnsiecesacnns cevee e 55 581 Rock ..... Ceeeees eesesecerannnas 1 1.135
: Clay, sandy and small limestones ....... 11 592 Clay and sandy clay ...... ceneeen 39 1.174
: Clay covirenennennenerecosossneasnsnnnas 13 605
|
|
Well E-106
{ Owner: City of Galveston., test well 9-12. Reported altitude 17 feet.
S 1) 4 4 Shale. bIUE cvevenenenennenanans 23 453 |
Clay, Soft .cvvieinieenseerencacannnns 11 15 Sand ...iererieenenerrenaanas .o 63 516
Clay, sandy ....... ceesens cresceranas 12 27 Shale ...ovvivecennnns cererenaae 6 522
Clay, soft teievevevncnnoenoncacnanns .o 8 35 Sand, hard ..icvveevnnvnans ceens 22 544
NO TecOrd tuvrneenrunrunennennennnns - 46 81 Shale and shell .......... ceenes 36 580
Sand c.iiiiiiiiieiieiinnann teeeeraenans 33 114 Clay and shells ........ ceeeans . 68 648
Clay ........ Cheeeeeeenes cerens cheenan. 16 130 Clay, sandy .....cce0unnn ceeeann 8 656
Clay, shell and gravel ........... ceene 100 230 Clay and thin sand layers ...... 20 676
Clay coeeenveneonacncnnnnnns Ceeieaaeaas 10 240 Sand ..eciiiiietineneionaeanan . 20 696
Clay, sandy .uo.eveeeceeceenaeceecanness 17 257 Clay, sticky ...... PN 49 745
Shale. sandy. and shell ......... ceseee 28 285 Clay, sandy ...coevcecncccananes 10 755
i Shale coovievieninnnnnnn N 27 312 Clay, sandy and sand ...... cesee 7 762
' Sand, fine ....evvvervecananas cereneans 8 320 Sand ...iieicierecenancacns ceees 134 896
‘ Shale, sandy ....cooveecveecenecconcanes 74 394 Clay, sticky ¢oeveeveinnenncennn 10 906
| Shale ccveiiiniiniiiniiiiiiiiiiinn, 36 430 Shale, Sticky eeeeecececeennnnss 7 913
!

(Continued on next page)
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Table 14.--Drillers’ logs of wells in Galveston County--Continued

Thickness | Depth Thickness | Depth
(feet) (feet) (feet) (feet)

Well E-106--Continued

Sabd ceesweiaess soERE SRR T 4 917 Clay and sand layers .......... 19 1,041
Shale: coiss i aaissinassaassveiss 10 927 s I S I o R . 9 1.050
Band: .58 055050 s b e FCNL N N— 1 928 Clay, sandy clay and sand ..... 30 1,080
Shale, EBHAY «owmens enniowion s e _— 5 933 Sand cieviverncans R 25 1,105
SHELE: eidlindneanins ssvwsam amsems et 21 954 Clay, sandy cuscscovisivsninias 5 1.110
Shale, sandy ........ R SR R 6 960 Sand ceeeiiane e iy 15 1,125
Band :iisensiiasande e R sTE s CaEEs 15 975 Clay, sandy, and sand ......... 39 1.164
Shale, sandy ...oovevnveennnrnnnnnsas 5 980 Clay tivviirnnrerinrenranrennns 36 1.200
CLaY,: BRAAY suwmesiinm wwodamws soasmiwees 42 1,022
Well F-14

Owner: Humble Oil & Refining Co. Driller: L. Patterson. Reported altitude 12 feet.

CLAY waiwesoven it bosds sosmestenmmeny i 65 65 Shale vevuvennnnnn N R RN 30 480
Sand covsee i SR R VR S e 22 87 Sand, fine suveeae e s 25 505
Shele oseacassEasasasnm e 44 131 Shale ceesssasasdinsses i ae e 75 580
Shale, sandy ...oevevueeeann. ceeeaas 45 176 Sand, COATSE +vveveevnrnnenrnss 84 664
ShELE v v Bauss ssmamempmkase nands 229 405 SHALE: v crinnimomnmamimimiemamens s 2 666
Shale, sandy ....vneunnn S s 45 450

Well F-15

Owner: Humble Oil & Refining Co. Driller: L. Patterson. Reported altitude 12 feet.

SELLHCE wovvvistusnsnpasisee e s seeie 24 24 Shale vovvvvvnvannonnns o 222 394
Shale waaseeviies SRR A e 57 81 (117 [N O Satele 5 399
Sand e sviees EreEta T P E 28 109 SHals: cuswsmnmpan iy isees “iviala 4 403
Bhale sinissmsin sekds e sane inneg o 42 151 Sand ¢ snmen s o s 32 435
Baid: oot B BT e s e 21 172
Well F-23

Owner: Pure Oil Co. Driller: L. Patterson. Reported altitude 15 feet.

LAY o cicmca Srmiminse e miminaio e aie e a0, 6:8 0w 23 23 Sand @ cuvaiai sy R e 15 487
SANA oo 0w v sras obrassedi i e ae 4 27 L) Y R, P 7 7 494
Bhale s swswe s s vedaimm b o w 190 217 SEHA o ammmienions T e 3 12 506
Sand ... TR s PR SR 22 239 Shale. copawmms RO 134 640

Bhale cearascsscsnitiocisiasaace ves 233 472 Band svenianane vaai seriesaea 32 672
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Table 14.--Drillers’ logs of wells in-Galveston County--Continued

Thickness | Depth Thickness | Depth
(feet) (feet) (feet) (feet)
Well F-24
Owner: Pure Oil Co. Driller: L. Patterson. Reported altitude 7 feet.
Clal’ oo e S T4 mommmsermmiscnsae Ceeeeaeas 20 20 Said voe v an s a5 425
Sand ..iiiiiiiii i wieta R 22 42 SBHIE e cvanewee s cR e E S 85 510
SERLE onbautonmsssamss e R 18 60 Sand and shale s.osseaevesanes 25 535
BERE: s swemss s YR e R 24 84 Shale wuon v sinass T 20 555
Shiale soseiisesaiies o S SR SRR TR 326 410 S0t § o3 Gniiebiinh sbrmmreiamisimmmn . 86 641
Well F-30
Owner: Galveston County Hospital. Driller: Big Stavs Drilling Co. Reported altitude 16 feet
[ R s 4 4 Sanily shell and shale wovewess o0 162
Clay wvess S S R S R R 10 14 Sand and shale ...covvinneenns 3 465
Sand s serE s e R e 8 22 Sand, shel! and shale ........ 5 470
Cluy; -sondy o 4550 400 G058 S asls a0 45 i 35 57 Sand and shale «oxsncss ceians 8 478
Sand c..eiiiniiarineaiaaan. i e AU 10 67 Shale, hard secsissssiis semnas 7 4385
3 £ - R S R R TR R 25 92 Sand ..c.cennnn S I e - 7 492
BREE wosovwns s mas s g S SRS S 35 127 Shale, sandy c.essesassacsases 10 502
Shale: wscansssssanusns S e TR SR 5 132 Shale, sandy and shells ...... 18 520
Shale and sandy shale c.ovvvvernnnnnn. s 19 151 Shal € ceiiecnioanaianeans i s 8 528
Sand, layers of sand and shale .......... 45 196 Sand ..rceovcaanae ceveennan 6 534
Shale, hard, sticky «vvvverecicneninnanns 15 211 Fhale cesessonsimsessnsision arg 38 572
Bhale svsewvusas sewumaeies seseesad s 41 252 Sand . .... SR . - 7 579
Shale, sandy and shale .......ccc0vuunnn 9 321 Sand and shale layers ........ 24 603
Shale, sandy .v.vvececnccnnens 3 e o P 18 336 SN 5 samses i e s e 2 675
SEIT 10 euamseinin siais moonsmmie animsen mvsisie euisiaie ST 11 350 Shale: jousavussss Smsmyee s _ 1 676
Shale, layers of sand, hard, and sandy Shale, sandy ..cceoacarecnnces 20 696
ashale: voivpesseepsr i cesds s ¢ S 69 419 Sha’e .veecesvessssnsassannnos 23 719
Shale ...... SR R R G s 3 422 Sanc g s 8l ceasres 36 755
Sand and shale ......coiviiiiiiniinneenn. 5 427 Sara aan feuw o o &l ]
Shale, san&y ............................ 6 433
SRR -siians: scsiseossreiinss asrsremsese e eeaaaea 2 435
7 442

Shale ivesssanans R R e S
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Drillers’ logs of wells in Galveston County--Continued

Thickness { Depth Thickness | Depth
(feet) (feet) (feet) (feet)
Well F-33

Owner: Galveston County Water Control & Improvement District No. 3 well 2. Driller:

Ltd. Reported altitude 15 feet.

Layne-Texas Co.,

BOLLy cvone vt Bt e S S S S S S s 5 5 Shale wte ebs it esnines PR 12 465
SEfd widesaei dddvede v sesiessseiis 17 22 SEnd i et diodid DI 8GR &S 10 475
Clay .:... Siteebdaed Sl wilvendT 08 14 36 Shale: sawasmiineddos svtsnmpbouy 8 483
Shalle, “mandy osvewes ivaies anEse e 30 66 Sand oo diei i EEE & CRwG B e 12 495
Shale ivedosveoneionsbnsessiioisisis 17 83 SRALE: 4 ciosins sioionens seneson sms e /i 502
Shale, sandy cicccerivrovereaidoiias 8 91 Sand and layers of shale ........ 50 552
Sand, fine, gray si.cicsveisssediads 14 105 Shates Hapd nadsveaweiotdsasearyidn 31 583
Shale coovissarte s iean s inse o 62 167 BANH s marsimmsinmin s i RGeS 24 607
Shale, sandy ..c.vvvuvunrnnnnrinnnns . 14 181 Sand and hard shale ............. T 614
Shale, Sticky sisvevvessnenviddedewii 98 279 Shale, hard, and shell .......... 23 637
Shale, sandy and shell ............. 34 313 Sand swems s et SRR s 13 650
Sand! 5.5ian0ERanaRen SR ESETEE 06 3 316 Sand and shale .............. s 6 656
Shale siceveiedndsidaies Tesseseas e 12 328 Sand, shale, and shell .......... 12 668
Sand, shale and shell ...... ciereies 37 365 Sand tevreie e es + 39 707
Shale and shell ........cociiiinnnnnn 69 434 Shale <ivcecuisuiieisiaswnvidoini e 1 708
Sand] s ey ve s e Seddn s « A 19 453
Well F-34

Owner: Galveston, Houston & Henderson Railroad. Dril

ler: Layne-Texas Co. Ltd. Reported altitude 19 feet.

o e ST T g 1 1 Sand; fife weiwcavesidpaiiviewidas 23 514
Clay: ciaas s SRR SR TR SRR AR 50 51 Gumbo ..viiiiiaiinnn G e 104 618
Sand: v:ieiais ACEXER N asbiiniate 8 e 15 66 Shall, ,oive a5 it SR 20 638
GUNBO it dwidlan wdibin daddiSdiptinn 185 251 GUIBG: + ico 0o wininie s 0 vininmis powas oa : 138 776
Shell siiidense G R R 25 276 Sand, fine, dark .............uus 44 820
GUMDO +ttrrenaanans R 85 361 Sand, gray ....... e I s 40 860 |
Shell e Fd S S e & - 20 381 Sand, coarse ...... e 49 909
GUNBG i Sdddediidiay Fbdn Sawne 110 491 GG wviie smitimncdin svammordioesndid Sl bon 5 914
Well F-37

Owner: A. J. Biron. Driller: Layne-Texas Co. Ltd. Reported altitude 11 feet.

Bovl. smeasiEEaes S e DR 4 4 Clay and gumbo ........ccnvuunnnn 65 272
Clay: sau oo sanis S0inacs 