RUSTIN, TEXAS ¥
REMOVE FROM
FROGRBSS REPORT ON THE GROUND-WATER RESOURCES OF TITR TR
HOUSTON DISTRICT, TEXAS =
Texas State Board ol Water Efzg‘;‘?
File. -
By

in oooperation betwsen thc Texas Board of Water Engineers
end the United States Geological Survey

March 1, 1937 -

~ Postsoript, June 10, 1937




CONTENTS

Page
Abstract - - = = . . . e e e e d ke e ek m e e e e e L e e e e e e o= 1
Introduction = = = = = = = 0 & e . 4 d e e e e e m e e e e a s .- - 4
History of investigation, location and extent of area and previous
FEeports = = = = = = - - . o e e e e ek e e e e e e e e e - .- 4
Tables of well records, water level fluctuations in wells, drillers!
logs end analyses of well waters. Hydrological maeps of the region - §
Geology and ground-water recharge and movenent = = = ~ = = = = = = = = = = 6
Map showing artesian pressures in undorground resorvoirs in 1936 and
amount and direction of hydraulic gradicnts - - - = = = - = = - - - 7
Fluctuations in water levels in observation wells in relation to pumpage - 8
Fluctuations in Northwestern Houstom = = = = = = = = = = = - = = - = - 9
Fluctuations in Central and South~Central Houston =~ = = = = = = =« - - 9
Fluctuations in Western Houston - - - = = = = = = = = = = ¢ = = = = = 11
Fluctuations in Southwestern Houston = - = = = = = = = = = = = « =« = - 12
Fluctuations in extreme Southorn Iouston - - = = = = = = = = = = = =« - 13
Fluctuations in Eastern and Southcastern Houston = - - = = = = = - = - 13
Fluctuations near Pasadenf = = = = = = = = = = = = = = = = = = = = = = 15
Fluctuations at La Porto = = = = = = = = = = 0 = =0 = = & = = = = = = = 15
Fluctuations at Baytovm - - - = = = = = = = = = =« = = = = = = = « - - 16
Fluctuations at South Houston = -« = = = = = = = = = = = =« =« - - - =-=- 16
Fluctuations at Genoa = - = « = = = = 0 = 0 0 = = 0 =« & = = = = - = 17
Fluctuations at Webstor = = = = = = = = = = = 0 = = = = = = = = = = = 17
Fluctuations at Friendswood - = = = = = = = = = = = = = = = = = = = = 17
Fluctuations at League City - = = = = = = = = = = = = = = = = = = = = 17
Fluctuations at Dickinson =~ = = = = = = = = = = = = = = = = = = =« = - 18
Fluctuations at La liarque - = = = = = = = = = = = = = = = = = = = = = 18
Fluctuations at Texas City = = = - = = = = = = = = = = = = = = = = = = 18
Fluctuations at Hitchcock = = = = = = = = = = = = = = = =« = - - --- 18
Fluctuations at Alta Loma = = = = = = = = = = = = = = = = = = = = = = 19
Fluctuations north of Houston, (near Aldine) = - = = = = - = = = = = = 19
Fluctuations at Humble - = = = = = = = = = = = - - B T 19
Fluctuations at Spring - - = = = = = = = = = = = = = = = = = = = - = - 19
Fluctuations northwest of Ilouston, along Houston-Fempstead Road - - - 19
Fluctuations in Katy rice-growing district - - = = = = = = = = = - - = 20
Surtmary of resulss of water level obsorvations in wells - - - - - - = 21
Houston Pumpage, 1930-36 = = = = = = = = = = = = = = = = = = = = = = = - = 22
Chemical character of ground water; fluctuation in character - - - - - - - 23

Probable effect of additional heavy pumping in the vicinity of Pasadena - 24
Possibilities of developing additional sunlies of ground water for the

Houston-Pasadena area in localiticus outside the area - = - = - - - - - 25
Horthwest and north from Houston - - = = = = = = = = = = = = « = = = = 26
Northeast from Houston - = = = - = = = = = = = = = = = = = = = - = =~ = 28
West and southwest from Ifouston - - - = = = = = = = = = = = = =« = =« = 29
Importance of continuing and expanding tho prosent observation program - - 31
Waste of water; proposed ground-water law = - =« = = = = = = = = = = = - - 32
Postscript, Junc 10, 1937 - = = - = = = = = = = = = = = = = = - = = = = - 32
Water lovel fluctuations in observation wclls, Table 1 - = - - - = = = = - 33
Analyscs of water from wells, Toble 2 - = =« = = = - = = = = - - = .- 55
ILLUSTRATIONS
Graphs of water lecvel fluctuations in 21 obsorvation wolls - - = - = - - - 60
Mep 1. liap of Houston-Gaolveston arca and adjocent rcgion, Texas, showing
location of obscrvation wells, otCe = = =« = = = = = = = = =« =« =« - = = At back

Map 2. Schetch map of Houston-Pasadena arca, Toxas, showing location of
sclocted reccord wolls = = = = = = = = - = = = = = = = - = = = = - - - At back



PROGRESS REPORT ON TIIE GROUND-WATER RESOURCES OF THE
HOUSTON DISTRICT, TEXAS.

ok ok ou ok %

Prepared in cooperation between the Texas Board of Water Engineers
and the United States Geological Survey

R I
By Walter N. White, Sammel I'. Turner and Penn Livingston
March 1, 1937, with postscript, June 10, 1937.

d ok ok ok ok
Abstract

An investigation of the ground wator, or underground water supply of Hous-
ton and the region surrounding it has beon in progress for several years as
part of a survey of the ground-water rcsources of Texas by the United States
Geological Survey in cooperation with the Statc Board of Water Engineers. The
investigation has covered Harris, Galveston and Waller Counties and a part of
Montgomery, Fort Bend, Brazoria, Liberty aud Grimes Counties. In the summer of
1933 the investigation was interrupted because of a reduction in the State
appropriation, periodic observations of water level fluctuations in certain key
wells, however, being continued~-mostly by the Water Department of Houston. 1In
the spring of 1936 the cooperative investigation was resumed following the
appropriation of $1500 by the City of Houston and the matching of this amount
with an approximately equal sum by the Geological Survey.

Results of the investigation were set forth in mimecographed memoranda
which were roclecased October 17, 1932, and Decomber 29, 1933. In these reports
the conclusion was reached that the available supply of ground water was ade-
quate and it was pointed out that further material lowering in the artesion hoad
which had alrcady amountod to about 80 fecet in parts of the Houston-Pasadona
area, could be prevented and additional supplies could be obtainod if in the
future the city located its now wolls at greater distances from the centors of
the existing conos of deprossien, proferubly toward the west and southwest.

New industrial requiremconts for water in large quantitices have recently devel-
oped in the vicinity of Pasadene, amounting, it is said, to a total of
20,000,000 tc 40,000,000 gallons a day, representing from about 40 percent to
about 80 percent of the total average duil:- supnly pumped from all the wells of
the Houston-Pasadena area up to this tine. Tiids proposed greet increase in the
use of water and the possibility that i% muy be followed by other large indus-
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trial demands has altered to a degree the aspects of the water supply situetion.

The present report is based on data obtained from obseryations during 5 to
6 years. It comprises about 60 pages of manuscript and 138 pages of taobles and
is illustrated by hydrographs of wocter level fluctuations in wells and by a
hydrologic map covering Fouston and sevoral thousand square miles of the adja-
cent region. (Copies of the report with all the tables are on file and avail-
oble for public reference at the offices of U. S. Geological Survey at Washing-
ton, Texas Board of Wotoer Engineers at Austin, and City Water Department ot

Houston. .
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Avbout 1930 the total punmpage from all wells in the Houston-Pasadena aresa
reached the maximm obtained up to that time, slightly under an average of
50,000,000 gallons a day. As the financial depression spread in 1931-32 the
rate of pumping both from city and privaiely ovmed wells gradually declined and
reached a minimum for the 1931-36 period in 1633, but the decline amounted to
only 10 or 12 porcent of the pumpage in 1800-3l. Since 1933 there has been a
gradual increase in the pumping and the total in the latter half of 1935 and
the first half of 1536 was not greatly different from thc total during corres-
ponding periods in 1930-31. ’

For reasons expleined in the roport the artesian pressures in a group of
observation wells in the spring arc a more accurate index of prossures that exist
gonerally in the undergrouad reservoirs than those rcoorded at any other time.
The trends in artesian pressure in the rogion botwcen the spring of 1931 and the
spring of 1936 (indicated by the rccords of watcr level fluctuations in wolls)
were as follows: In the Houston-Pasadeona area there was a loss in head amount=
ing on the average to less than 2 feet. North and northwest of ilouston there
are no deep wells that can be measured within several miles of the city limits,
but farther out in the vicinities of Spring, Humble and Fairbanks apparently
there was no material decline. West of Illouston in the Katy rice-grovming dis-
trict there was a decline of 2% to 3 feet in several wells. Southwest of lous-
ton at Bellaire the net decline emounted to about 2@ feet. South and southeast
of Houston in the localities of South Houston, Genoa, Friendswood, Webster and
Leaguo City, therc was an average net declinc of six or seven fect and farther
south in the localities of Dickinson, Toxas City, La jlarque, and Ilitchcock, the
average net declinc was still greater.

The outstanding facts disclosed by the S5-year rocord of wator level fluc-
tuations are as follows: In thc heavily pumped districts of the Houston-Pasa-
dena area the artesian pressures decclined, but the average decline was small;
down the dip to the southoast of Houston the averago declinc was relatively
large and the area in which tho artesian pressurcs aro dopressed to or below soa
level was materially expandod.

The chemical analyscs and tosts do mot indicate that ony important changes
occurred from 1931 to 1936 in the chemical charactor of the water in the Hous-
ton~Pasadena arca or in the territory botwecn Houston and tho Gulf.

The following conclusions arc rcached:

Considerable water is wastod in tho ilouston-Pasadena area and the e¢limina-
tion of this wastc and of prodigal usc of the water would go far toward solv-
ing the water supply problems of the arca.

No large increase in pumping over the volume of water pumped in 1931 should
be made within the city limits or elong the ship channel between the city limits
and Baytown.

In developing additional supplies of ground water, it would be advisable to
go out from the city a sufficient distance to avoid undue interceptioan of water
that is moving toward the heavily pumped arceas at Houston, Paoadena and Baytovm,
and replenishing the supply in those arcas.
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When additional pumping at the ratc of 2C,000,C00 gallons a day is started
at Pasadena, it appcars probable thet, locelly, the present cone of artesian
depression will be deepened to considera ly more than 100 feet below sea level.
This new cone of depression will expan’ %~ adjacent areas. The amount of lower-
ing in any given direction from the new i.clls will deorease with distanco from
them and as the area affected expands the rate of expansion will decreass and
the progrosc of the regional drawdown can b watched. A pronounced drop in head
is to bo expected during the spring oif 1937 in all wells in the vicinity of
Pasadena and probably also in the wells of southcastorn ouston. Beforoc the ond
of the summer a material declino in artesian heoad may occur in central and west
central Houston 8 to 10 miles from thc now project and nccessitate +the lowering
of pumps in weclls in which the prosent mininmum water lovel during pumping is
closc to the suction limit of tho pumps. With an adequatc program of observa-
tions of water lovels in wells, howevor, it should be possible to anticipato pro-
nounced recgional drawdown at theso distances.

The possibility that a further large decline in the artesian pressures may
result in the encroachment of water containing objectionable quantities of salt
from the direction of the Gulf is to be feared. Such encroachment, if it does
occur, fortunately is likely to be slow and the movement of the salt water can
be watched.

The people of Houston nced have no inmediate serious apprehension regarding
the effect of an increase of 20,000,000 gallons in the pumpage at Pasadena as
ample time will be available in which to dovelop an additional water supply out-
side the louston-Pasadona arca. Plans toward that end, however, should be made
at once.

The offect of pumping an additional 40,000,000 gallons a day at Pasadena is
not discussed. If carricd out, the pumpape from that vicinity, it is believed,
would be greater than from almost any otiiocr arca of cqual size on earth. It
would invite eventual disaster to the ground-water supply of the entire Houston-
Pasadena area.

Inportant ground-water supplies are to be found in the territory west and
southwest of the city in Harris Couaty and a part of Fort Bend and Wharton Coun-
ties, north of the city in Ilarris and ilontgomery Counties, and northeast of the
city in Harris, Montgomery and Liberty Counties. Detailed information is given
in the report regarding the yield of the wolls and quality of the ground water
in different parts of this territory, together with information indicating some
of the advantages or disadvantagoes to be expected in the dovelopment of additional
water supplies in tho different soctions.

The present water level observation program in the city and surrounding
territory should be continued and materially expanded. Additional observation
wells should be added and several of thom equipped with continuous water stage
recorders. This is especially necessary in the neighborhood of the new develop-
ment. In certain critical arcas where the observations are likely to have espe-
cial significance, cxisting unused wella, not now available should be cleaned
out, deepencd if necessary, and used for observation wells, or now wells should
be put down for that purpose. The observation program should include froquent
sampling and determination of the chloride content in the water from numerous
carefully selected wells. The pumping inventory should be continued.

June 10, 1937. A pronounced decline in vater levels has occurred in the
observation wells of the llouston=-Pasadena aree since !larch First, 1937, follow-
ing a large increcase in the total pumpage. The average net decline for the year
ending lay, 1937, was as follows: 30 foet + near Pasadena, 11 feet in Southeast
Houston, 7 feet in Northeast and Centrol :iouston, 1 foot in North Houston and 1
foot in Southwest Houston.



INTRODUCTION

History of investigation, location and extent of area and previous reports

An investigation of the ground-water, or underground water, supply avail-
able for Houston and the region surrounding it hes been in progress for several
years, as part of a survey of the ground-water resources of Texas by the United
States Ceological Survey in cooperation with the State Board of Water Engineers,
under the general direction of 0. E. *feinzer, geologist in charge of the Divi-
sion of Ground Water in the Geological Survey. The investigetion has covered
Harris, Galveston and Waller Counties, a large part of lontgomery, Fort Bend and
and Brazoria Counties, and a small part of Liberty and Grimes Counties. Results
of the investigation were set forth in mimcographed memoranda which were
released October 17, 1932, and December 29, 1933. In tho first memorandum it
was shown that the wator-bearing beds of sund tapped by the wells in the Houston
district have an extensive outcrop area, that thore is good evidence that the
ground-water recharge by penctration of the rain that falls on this area is
heavy, that the sands have a large aggrogatc capacity to transmit water, and
that a state of essential equilibrium in artesian pressures had been reachod in
the Houston district.

The most significant fact brought out in the second memorandum is that there
was a rise in the artesian head from the spring of 1931 to the spring of 1933
as a result of a moderate decrease in thc rate of withdrawal from wells. In the
summer of 1933 the investigation was interrupted because of a reduction in the
State appropriation. In the spring of 1936 the sum of $1,500 was allotted by
the City of Houston for further investigation, and this sum was matched by an
equal sum by the U. S. Geological Survey. Between the summer of 1933 and the
spring of 193G monthly measurements of water levels in observation wells in the
city were made by the Water Department of the City of Houston, and some measure-
ments were made on the observation wells outside of the city by the Geological
Survey in cooperation with the Board of Water Engineers.

In connection with earlier investigations, a study was made of the geo-
chemical relations of the ground waters of an area about 25 miles wide and 90
miles long extending from Galveston northwestward through ilouston, including a
study of salt-wator oncroachment. A brief report on this subject relating to
a part of the arca, entitled "A study of salt-water encroachment in the Gglves-
ton area, Texas," by Samuel F. Turner end ilargaret D. Foster, was publishod in
the Trensactions of the American Geophysical Union of the National Research
Council for 1934, part 2, pp. 432-435. .

In lMarch, 1936, fisld work was resunmed in making regular measurements on
observation wells and in obtaining the rate of punpage from the different pro-
ducing wells, and studies of the chemical ciharacter of the well waters were con-
tinued with the special purpose of determining whether or not any material
change had occurred in the character of the water during the preceeding three to
five years. Semples were obtained from about 50 deep wells that had been pre-
viously sampled and these were tested for their contents of chloride, bicar-
bonate, and sulphate, and for their hardness. Samples were also analyzed from
27 deep wells, in the city and in areas northeast, southeast, south and west of
the city, in Harris, Liberty, Montgomery and Fort Bend Counties, to supplcment
analyses of waters from 30 deep wells made in 1931 or 1932 or to give a compar-
ison with later analyses.

The field work in March and April, 1935, was done by T. W. Bridges, whose
untimely death occurred on April 30. Host of the later ficld work was donc by
J. F. Heuscr.
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Tables of well records, water level fluctuations in wells, drillers' logs
and analyses of well waters. :iIydrological map of the region.

Copies of a manuscript report from which this mimeographed release is talten
are on file at the offices of the United States Geological Survey at Washington,
the Texas Doard of Water Engineers at Austin and the City Water Department at
Houston. In the manuscript report are given the records of all the wells investi-
gated in Harris, Galvoston, Fort Bend, Brazoria, and Waller Counties, including
the results of field tests of the water for chloride, sulphate, and hardness
(table 1); the reccords of tho water levels in observation wells in Harris, Gal-
veston and Waller Countics (table 2); the highest wator levels rceorded in most
of tho observation wells in Houston in the spring of cach ycar from 1931 to 1935
and the not risc or docline to 1936 (table 3); avoragec quantities of water pumped
by the City of Houston, 1928-36, in millions of gallons a day (tabloc 4); total
quantities of water pumped by the City of Houston, 1930-36, at cach of the 9
punping plants (tablc 4a); total quantitios of woter pumped from Houston wolls
not owncd by the City (table 5); analysos or partial onalysos of well waters in
Harris, Galvoston, Fort Bend, Brazoria, Wallor and Liberty Countios (tables 6,

7, 8, 9, 10, 10a, 10b and 10c); and logs of sclected deop wells (table 11). The
fluctuations of tho water levels in 21 oi +ihic observation wolls arc shown by
graphs.

The map that accompanics the manuscrint roport shows the loocation of most
of the wells in tho region studied outside of Houston, thc wells boing given a
number that corresponds to tho number assigned to them in tho tablose On this
map, wolls used for stock and domostic purposes and unused wells arc indicated
by o black circle, wells with pumping plonts by a solid black dot, flowing wolls
by a bluc circle, principal obsorvation weolls by a black half-arrowhoad, wells
for which water analyscs or partial analysos arc availablo by a groon arrowhead,
ond wells that worc tosted for chloride, sulphate ond hardnoss by a short grcon
line. The approximate elevations above sea level to which the static water
levels in deep wells would rise in 1936 is indicated by dashed red lines. These
elevations are an index of the artesian pressures. The map, thercfore, is an
artesian pressure map besides a well map and shows approximately the amount and
direction of the hydraulic gradiont. This in turn indicates the direction of
the underflow.

The tables and illustrations listed below accompany this mimeographed releasc.

Table 1« Water lovel fluctuations in observation wells (part of table 2 of
manusoript report).

Table 2. Analyses of water from wolls (nart of table 6 of manuseript report).

llap 1. Mop of Houston-Galvoston arca and adjacent roegion, Texas, showing
location of observation wells, otc.

ifap 2. Sketch map of Houston-Pasadenw area, Texas, showing location of
selected record wolls.

Graphs of water leovel fluctuations in 21 observation wells.



GEOLOGY AND GROUND-WATER RECHARGE AlD MOVEIBHNT

Discussions of the geology of the region end the conditions that affect
ground-water recharge and movement are given in the report of October 17, 1932,1,
and will not be repeated in detail hcrce The most essential facts arc as fol-
lows: Supplics of ground water in this rogion that aro availablc at dcpths to
which it is practicablec to drill water wells occur in pormocable beds of sand
and finc gravel belonging, in asconding order, to tho Lagarto clay, thc unit con-
sisting of thg Goliad (?) sand, Willis (?) sand and Lissic formation, and the
Becoumont clays The sands are interbedded with relatively impermeable clay gumbo
and shale and the beds dip generally to-the south and southeast. Each of the
formations except the Goliad has an outcrop area from which it extends toward
the south or southeast bencath younger formations in genoral to progressively
groater depths below thc surface. Successively youngor formations are thereforo
oncountercd in crossing tho rcgion from north to south or from northwest to
southeast.

The Lagarto ‘clay appears at the surface in the southern part of Grimes
County, the northwestern part of liontgomery County and northern part of San
Jacinto County, and is encountered at considorible dopth at Houston. The thick
sand members of the formation yicld large quontitioes of water, usually somevhat
hard but othorwiso of good quality to deoop wolls in tho central and southern
ports of Wallor and Montgomery Countics ond in tho northern part of Harris and
Liberty Countiocs.

Tho Goliad sand docs not crop out in the Houston district, its nearest
appearance at the surface, knovn to the writers, being about 65 miles to the
west near Eagle Lake in Colorado County; apparently it has been completely over-
lapped by younger formetions for there is good evidence of its prescence in sub-
surface in differcnt parts of the district.

The Willis sand, and the Lissie formation crop out in broad zones covering
the northern part of Harris County, tho southern part of San Jacinto County, the
northwestern part of Liborty County, and most of Wallor and liontgomery Countics.
Sands in tho Lissic formation, and in the Willis (?) and Goliad (?) yicld wator
to the wolls of tho Katy rice-growing distriets and to most of the decep wclls
of thec Houston and Pasadcona arcas.

The outecrop area of the Beaumont clay occuples the southern part of Harris
County, the southern and eastern parts of Liberty County, and nearly all of Fort
Bend, Brazoria, Galveston and Chambers Counties. The basal 200 foet of the for-
mation consists largely of sand, but the upper and middle parts are largely clay.
This member furnishes water to most of the largo producing wells at Baytown,
Texas City and Alta Loma and to shallow wclls at Houston. The base of the for-
mation which crops out immediatcly to the north of Houston is moro than 1000
foet bolow tho surface at Galveston.

The undorground reservoirs formed by the pormcablc sands arc rcplenished by
rainfall on the outerop arcas of the sands cnd in a large part of thesc aroas
are filled to overflowing and spilling into the streams. 1In the 1932 report, 1/
it was concluded that the replenishment or recharge is comparatively heavy.
This conclusion has been confirmed by subsequent observations of wvrater level
fluctuations in shallow wells on the outcrons. However, in most of the region
the heavily pumped arcas are remoto from the outcrops of the sands that furnish
water to the wells and the available supply is largely detormined by the capa-
city of tho sands to transmit wator from the outcrops to the wells.

}/ Opt Ci'tch, Pe, 4(
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The water moves slowly down dip and if not intercepted by wells eventually
escapes through netural outlets, perhaps located in the Gulf of lexico, or it
may escape by slow movement into overlying beds. Such outlets must exist. The
formations for the most part were depositod in the sca and were thercforc once
full of salt wator. Thoy now contain fresh water to relativcly groat dopths,
far down the dip, indicating movcmont has takon place, which would have been
impossible if thore worc no decp-scated outlets.

The water-bearing sands are at higher elevations at their outcrop than they
are at any place down the dip. On this account, and because the sands are inter-
bedded with relatively impermeable clay, the water in them is under artesian
pressure practically everywhere dovm thc dip, even in areas closc to the outcrop.

Map showing artosian pressurcs in undorground rcservoirs in 1936
and amount and direction of hydraulic gradients.

On the accompanying map of thc Housteou-Galvoston arce and adjacent region,
lines arc drawn showlag tho position cbove or below sca level to which water in
wells 400 fcot to 1800 foot or morc in depth would risc in 1936. The lines arc
comparable with the contours on o topographic map, but instcad of indicating thc
form of the land surfacc, thcy indicate thc form of a surfacc rcpresonted by the
water levels in wells. 1In most of the moderately deep to deep wells the water
level is determined by the artesian precssure and the map therefore is essentially
an artesian pressure map.

When wells were first put down in the recgion the artcsian pressuros practi-
cally everywhere wore higher in the dcepor wclls than they werc in tho shallow
wellse In thc Houston, Pasadena, Baytovm, Tcxas City, and Alta Lome arcas this
has been roverscd as tho result of heavy pumping from dcop wolls, and now the
water level stands lower in the deop wells. North and west of Houston the deep
well pressures still are greater and the water levels in wells from 800 or 1000
feet to 1500 feet or more in depth in the Lagarto clay and lower part of the
Goliad (?) sand range from 25 to 40 feet higher than the water levels in wells
300 to 800 feet in depth in the upper part of the Goliad (?), the Willis (7)
sand and the Lissie formatione For convenicnce, the differcnce, arbitrarily, has
been assumed to bo 35 fect, and on the map thc cecntours north and west of Houston
arc indicated as 50 to 85 fect, 100 to 135 foct, and 150 to 185 feet, the larger
number in each case representing the altitude of the water level in the deeper
wells. A%t Houston and in the vicinity of Pasadena the lines represent most
nearly the levels in wells 700 to 1300 fcect deep in the Lissic, Willis (?), and
Goliad (?) formations. South of Houston tho lincs at soa level and 20 feot
above sea levecl arc based on wells 475 %o 900 feet deep in the Lissie formation,
none of the wells studied in that area being of sufficient depth to penetrate to
the deeper sands. Around La Porte and Beytown the lines represent the levels in
wells from about 400 to about 1000 fcet decp in thc Lissie formation and Boau-
mont clay.

In the carly days of wecll development the artcsian head overywherc was
above sea level, oven, perhaps, in areas well out in the Gulf, and the lines of
equal pressure probably were roughly parallel to the Coast, the 50 to 85 foot
line passing through the southern part of Houston. The prevailing pressures now
have been depressed below sea levcl in an arca of scveral hundred square miles
at Houston and cast and southecast of Houston, and, as mentioned latcr in this
roport, the arca of doprossion is still deopening and widening.
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Water confined underground is not unlike water confined in a system of
pipes; it will move in the direction of the hydraulic gradient. Thoe gradients
here have directions roughly at right angles to the lines shown on the map and
the water everywhere is moving approximately in those directions. Originally
the direction of movement throughout the region was from northwest to southeast
epproximately in the direction of the dip of the water-bearing formations and
the first few wells put down at Houston intercepted water from only a small seg-
ment along the line of flow. MNow, however, in some parts of the :louston, Pasa-
dena and Baytown areas, the water is moving along the strike and up the dip of
the wator-bearing formations as well as down the dip.

FLUCTUATIO:S IN WATER LEVELS Ii! OBSERVATIOW WELLS
IIT RELATION TO PUMPAGE

Fluctuations of the artesian pressurcs and water levels in wells when ocor-
related with changos in the rate of ground-water withdrawals through wells pro-
vide the most accurate information availablc regarding changes in underground
‘storage and the safe limits of ground-water usc. The program of water-levcl
measurements in wells undertaken in comnection with the investigation in the
Houston district and contiguous territory has beon described in the mimcographed
reports of October 17, 1932, and Deccmber 22, 1933. The rocord on many of tho
wells was started in the winter of 1930-31, and now covers almost six yoars.

The moasuremoents in the city wells and in a few wells in closely adjoining ter-
ritory have been made monthly ever since the progrem was started. In most of
the surrounding area, however, the monthly measurements were discontinued in

the summer of 1933, and since then the measurements have been made at irregular
intervals. The measurements in some of the wells have been discontinued because
the wells have been sealed at the top or obstructed so that it is no longer
possible to introduce a measuring tape.

Following is a discussion of the fluctuations in water levels in 63 obser-
vation wells of which 25 are located in Houston, 3 near Pasadena, 8 near Baytown
(observations made by Humble 0il & Refining Co.), 1 at La Porte, 2 at South
Houston, 2 at or near Genoa, 1 at Webster, 2 near Friendswood, 3 at or near
Webster, 1 at La Marque, 3 near Hitchcock, 1 ncar Alta Loma, 1 at Texas City, 1
near Aldine, 1 at Spring, 1 at ilumblc, 3 on the Houston-Hempstead road and 4 in
the rice-growing district noar Katy. The wateor lovel measurcments in these
wells are given in the accompanying table and the fluctuations in 21 of the Hous-
ton and Pasadena wells are shown by the attached hydrographs.

The most consistent results can be obtained by comparing the maximum spring
water levels:s During the winter many wells are idle or are not pumped heavily,
eand local inequalities in artesian pressurc produced by heavy pumping during the
sunmer aro gradually smoothed out. Therefore spring measurements of water levels
in a group of observation wolls are a more accurate index of pressures that
exist generally in the underground reservoir then measurements at any other time.
The discussion that follows is devoted chiefly to a comparison of the water levels
in tho spring of 1936 with those in the spring of 1931. Consideration is also
given to changes in the ratc of pumping from the well itself and from nocarby
wells that may have had an effect on the tread in pressures.



Fluctuations in Horthwostern Houston

Well 590. City of Houston, Heights punping station, 4% miles northwest of
Post Office. Depth, 1,352 feet.

The water level recorded in this well on February 20, 1936, was 9.35 feet
lower than the level recorded on January 23, 1231, and on the average the lcvels
recorded in February, liarch, April and Tay, 1236, were about 4 feet lower than
those recorded in the corresponding months in 1932 (greph 1).

The observation well is an unused one and has not bec in operation during
the last six yoars. It is about 100 fect from onc pumped well (Ieights No. 3)
and 600 to 80C feet from the other (lleights No. 5). The average quantitics of
water pumped at the station in million gallons a deay from 1931 to 1236, inclusive,
were approximately as follows: 1931, 2.9; 1932, 4.6; 1933, 4.1; 1934, 4.9; 1935,
501; 1936, 4.4,

Fluctuations in Coniral and South-Contral IHouston

Well 619. City of louston, Lincoln: Poecl, Sabinc Strcoet, and Buffalo Drive,
about I milc west of Post Office. Deptl:, 900 fcet (2).

The water levels in this well irere i::t.oocon 2 and 3 feot lower in tho carly
spring of 1936 than they wero in thec earl:- s»rinz of 1931 (graph 6).

The well has not boon used during the obscrvation period of more than 5
yoars. So far as is known thore arc no »umped wells in its immediatc vicinity,
but it is loss than one-half milc from the contral pumping plant of the city,
where the total pumpage in millions of gallons during 1930-1935 was as follows:
1930, 2653; 1931, 2789; 1932, 1784; 1535, 1692; 1934, 1782; 1935, 1870; 1936,
2369. It is on the westorn border of down-town Houston, an arca in which thero
has been a matorial increase in pumpago during tho last two years.

Well 673. i« X. & T« Railway Compeny. At railroad yards on lorth lain
Strcet, 1 mile north of Post Office. Depth, 1,633 fect.

This well has not boon used during the last six yoars, the water in it
having become salty. The fluctuation ir wator lovels discloscd by tho record
arc crratic and probably do not reflect tho truec fluctuation of the artesian
pressures in the fresh wator-bearing sands. :

Well G679. Ilouston Gas and Fucl Company, Commorcc and La 3ranch Strects,
ono-half milc northoast of Post Officec. Dopth, 1,392 foot.

The water levels in this woll woerc 3 to 4 fect highor in the spring of 1936
than they wore in the spring of 1931. The woll has not boon uscd during tho
last six yoars. It is locatecd on theo west bank of Buffalo Bayou and is subjcct
to flooding during high watcre. The fluctuations of water leovels in it, thore-
fore, may not roflect the truc fluctuations in artosian pressurc in tho vicinity.
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Well 680. Houston Electric Company, La Branch Strcot, one-half mile north-
cast of Houston Post Office. Depth, 1,350 foot +.

This is on unused voll nooar Buffalo Bayou. The water level in it is very
sensitive to the effects of numpine in neighboring wells and may be affected to
sam extent by the stage of the bayou. The record of water level fluctuations
in the well, therefore, is belioved to aave littlo or no significance.

Well 790. Southern United Tce Company, Alameda and Cleburne Streets, 2
miles south-southwest of Post Office. Depth, 606 foct.

The water levels recorded in this well were about the same in the spring
of 1936 as they were in the spring of 1931 {grapr 9). The well was pumped in
1931, the averagc reported daily delivcr; wmounting to about 140,000 gallons.
The punping plant was idle during 1032, 1683, and 1935, and was used for only a
few days in 1934. It was shut dowm catircly in 1935, but was operated again a
part of the time in thec summer of 1936, Tho well is located in a distriet in
which the total pumpage iz not verr hecavy. It is, however, only about 1 mile
northeast of thoe South End pumping plant, and abouth 1 miles northwest of tho
Scott Streot plant, tho two most heavily pumped of tho six plants now operated
by the City. The total pumpago from thoso two plants in million gallons from
1931 to 1936 was as follows: 1931, 3321; 1932, 3654; 1933, 4091; 1934, 4493;
1935, 4553; 1936, 4377.

Well 853. Port City Ice Company, 2715 licIlinncy Street, one mile east-
southcast of Houston Post Officc. Depth, 65C foot.

The water level in this well was about onc foot lower in February, 1936,
then it was in February, 1931 (graph 7). Thc well has not boen used during the
last six years. It is, howover, about 180 fcot from a well belonging to the
seme company, which is roported to have been pumped at a rate averaging 50,000
gallons a day in 1931, but has not been opeorated since 1933. The woll is close
to the east border of down-tovm Houston, wherc thorc has beecn a considerable
increaso in pumpagce during tho last two years.

Well 738. Houston Packing Cormpany, Havigation Boulovard, 1% miles west of
Houston Post Office. Dopth, 417 foct.

The water levels in this well wore cbout thc samo in the spring of 1936 as
thoy were in tho spring of 1931, and tho fluctuations during tho intervening
period were comparatively smalle The well has uot been uscd during the last
six yearse It is located noar another vwoll, belonging to the Houston Packing
Company, that is pumped almost continucusly, the reportoed averago daily pumpage
in thousand gallons a day being as follows: 1931, 770; 1933 and 1934, 900; 1935
and 1936, 948 The water lovel in the obsecrvation well fluctuates only slightly
with changes in the rato of pumping.

Well 741. Houston Electric Company, at car barns on Navigation Boulevard,
2 miTes east of Post Office. Depth. 540 feet.

This well has nol been used during the last six years. The record shows thatl
the water level in it has declined persistently since the first measurement was
made on January 8, 1931, the total decline to September 26, 1936, amounting to
8.21 feet (graph 8). This record is unlike that obtained at any other well in
the Houston area. It is fairly clear that tho well is shut off from the vatcer-
bearing sands that are tapped by the pumped wells in the vicinity, including
the pumped well at the car bars, as otherwisc it would be subject not only to
seasonal rises and declines in water level bul also to daily fluctuations.
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Fluctuations in Western Houston

Well 598. Brooks estate, ncar Eureka Junction, 4% mllos west-northwest of
Touston Post Office. This is an unusod woll located about 4% miles west-north-
west of the Houston Post Office, at tho western bordor of tho city near Eurcka
Junction.

The wator surface in the well reached the highest observed level in the
spring of 1933 and was at about the same elevation in the spring of 1934 as it
was in the spring of 1931 (graph 2), when meoasurements were begun. The well is
an old one and its exact depth is not known but is reported to be several hun-
dred feets It is remote from any heavily pumped wells. The last measurement was
made in June, 1934, when the well became obstructed.

Well 602. River Oalts Country Club, 4 miles west of Houston Post Office.
Depth, 1, , 1,038 feet. The water lovels recorded in this observation well were
about the same in the spring of 1936 as they were in the spring of 1931 (graph
3), but lower than in 1932 and 1933.

The well is equipped with a 30 h. p. notor and turbine pump, and from 1931
to 1935 furnished all the water uscd for the club house, olf course and swim-
ning pool, amounting to an avérage of about 240,000 gallons a day from May to
October and about 20,000 gallons a day from lovembcer to April. During the sum-
mer of 1936 the supply for the swinming pool, amounting to about 40,000 gallons
a day during the summer, was pumped from a new well about one-fourth mile dis-
tant. liost of the measurements wore madc on days when tho pump was idle. None
was taken while it was running.

No other wells aro pumped in the vicinity, but, the numicipal West End pump-
ing plant, the only large plant in this part of the city, is located about 1%
miles to the northeast. Tho total yearly pumpage from the West End plant in
1931, 1932, 1933 and 1934, amountecd to 401, 389, 167, and 40 million gallons
respectively. In 1935 the plant was not used.

Well 604. West End Ice Company, Heights Boulevard, about 2 miles west-
northwest of the Houston Post Office. Depth unknown, but reported to be around
400 fect.

The water levol rocorded in this woll was about 23 fecot highor in April,
1936, than it was in April, 1931 (graph 4), but the averagc in the spring of
1936 was lowor than the average in the springs of 1934 and 1935.

The well was pumped more or less rcgularaly during the summer of 1931 and
1932, the average reported daily pumpage amounting to 30,000 gallonse The pump-
ing plant was shut down in the fall of 1932, und has not been operated since
except for about two months in the swmner of 1934. The West End pumping plant
of the City of Houston is located about soven-eighths of a mile west of the well.
As stated in the paragroph above relating to the River Oaks well (No. 602), the
punpage at the West Ind plant declined frum a total of 401,000,000 gallons in
1931, to 40,000,000 gallons in 1934, and the plant was not operated in 1935 and
1936. On the other hand, pumpage by industrial plants within a mile of the Ice
Company's well has increased materially since 1933, the largest increase, about
80,000 gallons a day, being at the plant of the Fidelity Products Company, located
about three-fourths of a mile to the southwest.
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Well 606. Ilenke and Pillot, Washington and Brown Streets, 2 miles west-
northwest of Ilouston Post Office. Depth, 575 feet.

The record of water levels in this well show there was a net decline of
about 3 feet from the spring of 1931 to the spring of 1935 (graph 5). The
well is unused but is within a few hundred feet of another well belonging to
the Ilenke and Pillot Company that is regularly pumped, the reported average
daily pumpage being 15,000 gallons in 1936. It is less than onc-fourth mile
from the plant of the Dickson Car Company, which in 1931 was supplied with water
from a well belonging to the company, bubt is now supplied by the City. It lies
between the West End and Central pumping plants of the City, being about 1“
milos from the former and about 13 miles from the latter.

Fluctuations in Soutinrestern Houston

Well 783. Iiouston Riding end Polo Club, Westheimer Road, 6 milcs wost of
Houston Post Office. Decpth, 350 foet.

lleasurements of water levels in this vwell were started in July, 1932. The
record shows that although the seasonal and ycarly fluctuations have becn rather
small, the water levels in lfarch, April and May, 1936, werc about 22 foet lower
than they were in the corresponding months in 1933 (graph 13).

The well is unused but is only about & foet from a woell of about the samo
depth that is pumped occasionally to providec drinking water for club members and
for horscss It is remotc from any other pumped well.

Well 801l. South Side Place, West University and Virginia Avenucs, 54 milcs
southwest of Post Office. Depth, 600 feot.

The water level observations in this well were begun in January, 1931, and
stopped at the close of 1935, when the well was sealed at the top so that it
could no longer be measured. The water level fluctuations during the perlod
were comparatively small. The recorded level in January, 1935, wes about 1%
feet higher than that in January, 1931, and was about the same in November and
December, 1035, as it was in tho corresponding months in 1931. The well is used
for public water supply in South Side Place, the reported average pumpage being
35,000 gallons a day from 1931 to 1935, and 53,000 gallons a day in 1936. It
is comparatively remotec from any other heavily numped well.

Well 804. West University Place, 5% niies west-southwest of the Houston
Post Officc. Dopth, 650 feot.

The water levels rccorded in this well avoraged 2 feet lower in February,
March and April, 1936, than they werc in %hc corrcsponding months in 1932
(graph 12). The well has not been used during the last six yoarse It is located
noar two other wells that are pumped to supply wator to Wost University Place,
the average combined yield of which, in gallons a day, is reported to have been
as follows: 1931, 90,000; 1933, 105,000; 1934 and 1935, 120,000; 1936, 140,000.
No record was obtained of the pumpapge in 1932, There are no other heavily pumped
wells in the vicinity.
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Well 809. Gem Electric and Ice Company, Bellaire, 7 miles southwest of
Houston Post Office. Depth, 1,100 fect.

The water levels reported in this well were slightly lower in the spring of
1936 than they were in the spring of 1931 (graph 11). The well has not been
used during the last six years. It is about 50 feet from a well 340 feet deep
that is used for public water supply of Bellaire. The water level in the obser-
vation well shows no irmediate effect from this pumping and is about the same
when the pump is operated as it is when it is not operated.

Fluctuations in extreme Southern Houston

Well 820. Institute Place, 5 miles south-southwest of Houston Post Office.
Depth, 310 foet.

The water levels recorded in this woll show a small but rather persistent
decline (graph 10). The well is located on the open prairiec south of the present
city developments The nearest heavily pumped wells are at the South End plent
of the City about two miles to the north.

Fluctuations in Eastern and Southecastern Houston

Well 759. Port City Compress Company, foot of Buchanan Street, 4% miles
east of Post Office. Depth, 396 feet when drilled, deepened to 569 feet in Novem-
ber, 1932.

The water levels recorded in this well averaged about 5 feet lower in 1936
than they did in 1931 (graph 19) before the well was deepened, and the loss in
head was due chiefly to the drop that occurred abruptly when the well was
deepened. An average of only a few thousand gallons a day are pumped and appar-
ently this draft has not changed materially during the last five years. No
other heavily pumped wells aro located within two miles of the well. As explainod
elsewherc the water level in well 881, 650 feot deep located about one mile to
the southwest, was higher in the spring of 1936 than it was in the spring of 1931.

Well 868. Hughes Tool Company, Hughes and Worth Capitol Streets, 3 miles
southeast of Post Office. Depth, 697 feet.

The water levels recorded in this well were about 3 feet lower in the spring
of 1936 than they were in the spring of 1931. The well has been idle most of
the time during the 5% years covered by the record. Two other nearby wells,
ovned by the Hughes Tool Company, supply water to the Company's plant and to the
Gulf brewery, a few hundred feet distant. The well that supplies the brewery
is only about 125 feet from the observation well and is about 1,100 feot deop.

It has been pumped almost continuously since operations wore started at the
browery (ebout January 1, 1934), at the roported rate of about 1,300,000 zallons

a daye The othor well, used to supply the tool plant, is ebout 300 fect from

the observation well. Its reported production in gallons a day is as follows:
1931, 750,000; 1932, small; 1933 to 1935, 480,000; 1936, 1,440,000. The total
reported pumpago at this plant in the spring of 1936 thercofore was nearly 2,000,000
gallons a day greater than it was in thc spring of 193l1.
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Well 873. Houston Compress Company, Anderson Clayton Turning Basin, 4>
miles southeast of Post Office. Depth, 905 feet.

The water levels recorded in this well were 2 to 3 feet higher in the spring
of 1936 than they wero in the spring of 1931. Tho well supplies water to the
cotton compress works and to ships, but no records arc available as to the amount
used from 1931 to 1936. In 1928, the wator supply was furnished by the City and
according to meter reudings, averaged ebout 140,000 gallons a day. So far as is
knovm there has been no material chenge since 1931 in the pumpage from other
wells that are within a milo of this well.

Well 88l. Terminal Compress Company, 32d Stroet and Harrisburg Boulevard,
55 milos southeast of Post Office. Depth, 650 feot.

The water lovels rocorded in this woll in the spring of 1936 werc slightly
higher than thoy were in the spring of 1931 (graph 18). The well has not been
used during the last six years. So far as cau be loarmedtherc has been no mater-
ial change in tho pumpege in this locality sinco 1931.

Well 886. Bonnett 0il Company (foriiorly Toxas Alkali Works), San Antonio
and Bowle Streocts, 5% miles southeast of Post Office.

The water levels recorded in this well in February and liay, 1936, were
about 6 feet lower than they were in the corresponding months in 1931 (graph
20). The pumpage fron the well is reporited to have averaged 10,000 gallons &
day in 1931, and 23,000 gallons a day in 1935 and 1936. So far as known, there
has been no material change in the rate of pumping from other wells in this
locality since 1931.

Well 890. Texas Chemical Company, liagnolia Street, six miles southeast of
Post Office.

This well has becn in use most of tho time since the early part of 1931.
The water level fluctuation record thercforc is a rather poor onc. Thc water
level was about thc same on liay 8, 1936, as it was on January 13 and April 6,
1931. The reported average yicld of the woll, in gallons a day, is as follows:
1931, 300,000; 1932, 230,000; 1933 and 1934, 300,000; 1935 and 1936, 400,000.
The production of water from tihe well of the Decpwater 0il Refinery, less than
one-fourth mile from this well, is also said to be groator in 1936 than it was
in 1931, being reported as follows: 1931, &70,000; 1932, no rccord; 1933 and
1934, 400,000; 1935 and 1936, 420,000. Productior from thc well of the Bennett
0il Company, the only other pumped well within a wmile, has also increased con-
siderably (see discussion of well 886 above).

Well 898. City of liouston, Park Place, 6% miles cast-southeast of Post
Office.

This well was partly destroyed in the surmer of 1935 and is no longer
measurable. The last record was obtainod June 18, 1935. The water levels
recorded in January and April, 1935, were about a foot higher than those recorded
in the corresponding months in 1931.
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Well 900. Golf Crest Country Club, Telephone Road, 5% miles east-south-
east of ilouston Post Office. Oil test well, depth, 2,560 feet, filled with mud
to a level within 360 feet of the surface.

The water levels recorded in this well in the spring of 1931 were made while
an adjoining well that supplies the golf course was being pumped, and apparently
werc abnormally low. Records obtained while tho pump was idle indicate that the
water levels werc about 2 feot lower ir the spring of 1936 than thoy werc in the
spring of 1932.

Fluctuations nocar Pasadona

Well 1170. Houston Light and Power Co., Doepwater plant, 85 nilos east-
southoast of liouston Post Offico, 1 milc northoast of Pasadcna. Dopth, 836 foot.

The observation well is one of throc closely-spaccd wells that supply wator
to the power statione The water lovol rocord is badly brolken becausc tho pump
usually was running when it was visited by tho observer. The few measurcments
that weroc mado, however, indicate that tho water lovel in tho carly part of 1936
was about as high as it was during thc corrosponding period in 1931 (graph 15).
It is reported that on the average about 75,000 gallons a day was pumped at tho
plant in 1935 and that this rato of pumping has not varicd materially since
1931, The weoll is less than a milo from tho heavily pumped wells of the Sinelair
Refining Company. The rcported pumpago at the Sinclair plant from 1932 to 1935
in million gallons a day is as follows: 1932, 4431; 1933 to 1935, 5.04; 1936
(first half), 5.1, '

Well 1176. Toxas Company 0il Refinory, Galena Park, 8% milos oast-south-
cast of Houston Post Office, about 2 miles north-northwost of Pasadona. Decpth,
800 fect.

The water lcvols rcoorded in this weoll in the spring of 1936 woro about the
samc as those roccorded in 1931 (graph 21). The well has not beon usod during
tho last six years. It is loocated about one-half mile north of two wells that
supply water to the o0il refinory of the Toxas Company. The rcported avorage
quantitiecs pumped from the refinoery wells in gallons a day from 1932 to 1935
werc as follows: 1932, 345,000; 1933, 352,000; 1934, 390,000; 1935, 407,000,

Well 1196. Talford Jones, 13 miles southeast of ilouston Post Office and 3
milos cast of Pasadena. Dopth, 550 foct.

Wator lovel observations in this well wore started in Docember, 1932. The
water lovols recorded in tho spring of 193¢ werc about the samo as thosc recorded
in the spring of 1933. Tho well is practically unused, and thorec is no hcamy
pumpage noar its At tho refinory of the Shell Petroleum Compony, about 25 milcs
to tho northeast, the use of the following average quantities of ground water in
million gallons a day is reported: 1933, 2.53; 1934, 2.64; 1935, 3.52; 1936, 3.50.

Fluctuations at La Porte

Well 1105, (Harris County). A. A. Womack, La Porte, about 23 miles east-
southeast of louston Post Office. Reported several hundred feet deep.
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Water level observations were started in this well in December, 1932. The
levels recorded in the spring of 1936 avoraged about 3% feet lower than those
recorded in the spring of 1933. The average spring levels recorded during the
four years are as follows: 1933, 53.0; 1934, 562.1; 1935, 53.54; 1936, 56.5.

According to report, this well formerly had a flow and when it was drilled,
about 40 years ago, thie artesian pressurc was sufficient to raise tho water 20
fcet above the ground. The well is unused but is only a few hundred fcot from
e well that furnishes the public water supply for La Porte, amounting to the
following average quantities in gallons a day, according to the municipal roecords:
1931, 311,000; 1932, 304,000; 1933, 318,000; 1934, 374,000; 1935, 500,000.

Tho woll is across the bay and about four miles from the heavily pumped
wells of the Humble 0il Refinery at Baytown.

Fluctuations at Daytovm

Wells of Humble 0il Refinery at Baytovm, 1051 to 1067 (Harris County).
According to records kindly furnished by the Humblo 0il and Refining Company,
the water levels in tho wells at the Baybtown Rofincry had doclined in the spring
of 1929 on the average to a depth of about 38 fcet below sca level. The water
levels bocame higher cach spring during tho succooding 3 years and rcached an
avorago of 46 foot below sca lovel in tic suring of 1932. They doclined to
about 56 fcet bolow soa lovel in the sprin; of 1933, roso to about 47 fcect in
the spring of 1935, and doclined to avmt 50U feot in the early spring of 1936.
The wator lovels at the ond of the 7-yvoar poriod, thorcforc, worc in about the
samo position as they worc at tho start.

During this period the average daily numpage from the refinery wells
reached a maximum of about 17 million gallons & day in 1929 and declined to a
minimum of about 10,000,000 gallons in 1931. The average daily pumpage during
the fall, winter and spring in 1935-36 wos about 13,800,000 gallons, which,
however, was about 2,900,000 gallons a day less than the average during the
corresponding period in 1928-29.

The water levels in the spring of 1936, thereforec, were correlated with
considerably less pumpage than the levels in tho spring of 1929.

Fluctuations at South ilouston

Well 1203. (iiarris County). Highway Department well at South Houston,
obout 11 miles southeast of Houston Post Office. Decpth, 600 fcete.

Accoirding to the comparatively fow rocords of water lovels in this well the
levels in spring have bocome progressivoly lower since 1931, the net decline
from 1931 to 1936 amounting to abeut 5 foots The woll is cbout 1,000 feet from
o well that furnishes tho public supply for South Fouston, a small community with
a population of about 500.
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Well 1209. (Harris County). FPirework Co., South Houston, about 11 miles
southeast of Houston Post Office. Depth, 650 feet +.

The record in this well was started in October, 1932. The water level in
the spring of 1936 was about three feet lower than it was in the spring of 1932.

Fluctuations at Genoa

Well 1302. (Harris County). City of Genoa, at Genoa, about 14 miles
southeast of Houston Post Office. Depth, 832 feet.

The spring neasurements of water levels in this well show a progressive
decline from 48.06 feet in 1931 to 53491 feet in 1936 below the reference point.
The well is not used but is near another well that supplies water to Cenoa, a
community with about 600 inhabitents. o hcavy pwaping is !mown within several
miles. ’

Well 1312. (Harris County)s. T. C. Dunn. Depth, 885 feet. Unused rice
irrigation well 2% miles southwest of Geuoa. The water level in this well was
about 6 feet lower in the spring of 1930 than it was in the spring of 1931.

Fluctuations at *Webster

Well 1360. Irs. Fain. One-fourth mile east of Webster and about 22 miles
southeast of Houston Post Office. Depth, 659 feet. The water levels in this
well show & progressive decline below the reforence point from 31.47 feet in
April, 1931, to 38.70 feet in Fcbruary, 1936. A well about 2 miles northwest of
this well is pumped during the summer to irrigate rice.

Fluctuations at Friendswood

Well l. (Galveston County). Garrctson Estate, 8 miles west-northwest of
Leaguc City. Depth, 600 feet. Tho water level in this woll was 4.36 foet lower
on February 28, 1936, than it was on Ilay 9, 1933. On January 1, 1937, tho level
was at least 2 foet lower than it was on Fcbruary 28, 1936, but its position was
not exactly determined, the tapo being stopped by an obstruction before water
was reached.

Fluctuations at League City

Well 3. (Galveston County). Irs. A. Voss, 5% niles west of League City.
Depth, 763 feet.

The water level in this well was about 1} feet lower on January 1, 1937,
than it was on llay 9, 1933.
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Fluctuations at Dickinson

Well 112. (Galveston County). G. il. & H. Ry. Depth, 750 feet. Not used.
The water level in this well was about 18 feet lower in the spring of 1936 than
it was in the spring of 1931.

Well 113. (Galveston County). E. Fonotti. Depth, 504 feet. Pumped with
2 h.p. en englne for domestic use and stock. The water level in this well was
about 43 feet lower in the spring of 1938 than it was in the spring of 1933.

Well 115. (Galvoeston County). J. W. Palmer. Depth, 526 fect. The water
level in this well dropped nearly 9 foet in the 3 years from the spring of 1933
to the spring of 1936.

Fluctuations at La lMarque

Well 206. (Galvestou County). A+ J. Diron. Depth, 926 feet. The water
level in this well was about 23 feet lower in the spring of 1936 than it was in
the spring of 1931.

Fluctuations at Tuxas City

Well 228. (Galveston County). "Dopot" well. Not uscd. Dopth, 740 feet.

The water level in this well was about 7 feet below the surface in the
spring of 1932. On January 28, 1937, it was more than 27 foeet below. (on the
latter date tho well was obstructed and the tape could not be lowered below a
depth of 27.2 foet.) Tho lowering of tho water lovel in this well and in well
206 above probably was due in large part to heavy pumping at Texas City amount-
ing in 1936 to an average of about 10,000,000 gallons a daye. This is more than
twice the amount pumped in 1931 and 1932. Most of the water is used by oil
refineries.

Fluctuations at Hitchcock

Well 286. (Galveston County). A. Cook. Depth, 720 feet.

The vrater level in this well was about 8 feet lower in the spring of 1936
than it was in the spring of 1933.

Well 297. (Galveston County). Chas. Schiro. Depth, 720 feet. Equipped
with 3 h.p. gas engine and punped for domestic use and stocke

The water lovel in this well was about 8; foet lower in the spring of 1936
than it was in the spring of 1833.

Well 300. (Galveston County). Chris Jonson. Dcpth, 500 feet. Not used.

The wator level in this well was about 8 fcot lower in the spring of 1936
than it was in the spring of 1933.
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Fluctuations at Alta Loma

Well 272. (Galveston County). City of Galveston. Depth, 809 feet. Unused.

The water lovel in this well was ebout 33 feet lower in the spring of 1936
then it was in the spring of 1933.

Fluctuations north of Houston, (near Aldine)

Well 264. (Harris County). Weary I'arm, 3 miles north of Aldine and about
16 miles north of Houston Post Office. Depth, 1610 feet. The water levels
recorded in this well show a continuous decline from 3 feet below the top of the
casing in hay, 1931, to 21.22 feet bolow in lay, 1236. From May to September,
1936, the level rose about one-fourth foot, the only rise indicated in five
yearss The well is reported to have had & flow until 1930, tho water coming
from sand about 900 feet below the surfaco.

The well is located in a depression and is subject to flooding during
exceptionally hecavy rain. It is possible that silt has ontered the casing at
such times and partly sealed the sands thoreby causing a decline in the artesian
head. On the other hand the decline may have been duc to heavy pumping from the
deep sands at Houston and Pasadona. The well furnished water for stock when it
flowed but has not been used since the flow coased.

Fluctuations at liumble

Well 28la. (Harris County). City of fumble. Depth, 1140 feets When this
well was put down in 1934 it had a flow of 40 gallons a minute at a height of
21 feet above the ground. The well, and saniobther one near it, 740 feet in depth,
are heavily pumped for the public water supply of Humble. In December, 193G, it
was flowing into a tank about 10 feet avove tihe ground during periods when the
pump was idle.

Fluoctuations ot Spring
Well 93. (Harris County). Interaational and Great Northern R. R., at
Spring, about 22 miles north of Houston, Depth, 984 feet.
When measured in the summer of 1936, this well had a flow of about 35 gal-
longs a minute and the artesian prossurc was sufficient to raise tho water about

26 feet above the ground. This is about the pressure recorded in the well when
it was drilled, about 10 years ago.

Fluctuations northwest of Houston, along Houston-Hompstead Road

‘Well 206. (Harris County). R. B. Tucker. 20 miles northwost of Houston
Post Office and Gé-miles southoast of Cypresse Depth, 450 fect.
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Tho record for this well shows that the changes in water lovel during the
last 5 years have been comparatively small.

Well 431. (Harris County). G. E. Wilkins, about 13 miles northwest of
Houston and 2 miles west of Fairbanl:s.

This is a flowing well. 1Its depth is wnknown but is said to be only a few
hundred feet. Ilowever the high temperuature of the water, 87° F., indicates that
it may be 1500 feet or more in depth.

The discharge of the well was estimated at about 75 gallons a minute in
1931, when it was visited in connection with the ground water survey, and in
1936, whon it was again visited, tho discharpge apparently was about the samc.
The well flows continuously and the water is unusod oxcept by stock.

Woell 205. (Harris County). Ihumble Pipe Line Co., near Satlsuma, about 20
niles northwest of Houston Post Office and about 6~ miles southeast of Cypress.
Depth, 700 feet.

The water levels recorded in this well in the spring of 1936 were about the
same as those recorded in the springs of 1933 and 1934, but averaged about 3
feet lower than those recorded in the spring of 1931.

The well supplies the domestic needs and other niodeorate rcquirements at the
pipe line station at Satsuma. It is pumpod only ocoasionally.

Fluctuations in Jaty rico-growing district

Well 362. (Horris County). E. G. Stockdick, about 4 miles northeast of
Katy.  Dopth, 500 feot.

This well is used for rice irrigation and is roported to have a yicld of
about 1200 gallons a minute. The vator lovel was about 3 feet lower in tho
spring of 1936 than it was in the spring of 1931.

Well 367. (Harris County). W. C. Iickman. 3; niles east~-northeast of
Katy. Depth, 535 feet. Used for rice irrigation, and is reoorted to have a
yleld of about 1100 gallons a minute. The water level was about 2 fect lower
in April, 1936, than it was in lay, 1951,

Well 370. (Harris County). J. il» Johnson, about 3 miles east of Katy.
Depth, 625 feet. Used for 1rr1gation and reported to yield about 1600 gallons
a minute. Water level was 23 feet lower in April, 193G, than it was in Harch,
1931.

Well 384, (llarris County)s A. J. Jordan, 6 miles northeast of Katy.
Depth, 505 feete Well does not yield much water, and is unused. Water level
was about the samc in tho spring of 1936 ns it was in the spring of 1931.
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Summary of results of water level observations in wells

The results of the water level fluctuation measurements in the region are
briefly summarized below.

In general the water levels in the ilouston observation wells stood higher
in the spring of 1932 than in the spring of 1931, and reached a maximum eleva-
tion for the 1931-36 period in the spring of 1933. Since 1933 there has been a
general decline in the maximum levels and in most wells the maximum in the spring
of 1936 was somewhat lower then the maximum in the spring of 1931, but on the
average the difference amounted to less than 2 feet.

East of Houston, in the vicinity of Pasadena, the water levels in two obser-
vation wells were about the same in the spring of 1936 as they were in the
spring of 1931.

East of Pasadena, at La Porte, there was a decline of about 35 feet from
the spring of 1933 to the spring of 1936. Across the Bay from La Porte, at
Baytown, the water levels showed practically no net decline from 1929 to 1938.

Northeast, north and northwest of Houston there are no deep wells within
several miles of the city limits that can be measured. In this territory,
therefore, no information is available as to whether or not there have been im-
portant changes in the artesian pressure. Farther out in these dircctions, 3
wells are flowing with no apparent decline in pressure, one at Humble, another
at Spring and the third near Fairbanks. In onc well near Aldine (No. 264) which
had a flow until 1930, the water level has persistently declined but the decline
may have been due to the entrance of muddy storm water into the well. Northwest
of Houston on the Houston-Hempstead road near Satsuma tho water lovel in a 700
foot well displayed a net decline of about 3 foot between 1931 and 1936, due,
perhaps, to the effocts of pumping from wells for rice irrigation a few miles to
the south.

West of Houston, in the Katy ricc-growing district in several wells, therc
was a declinc of 23 to 3 feet from 1931 to 1936.

Southwest of Houston, at Becllaire, thorec was a net dooline of about 2% fcet
from 1931 to 1936.

South and southeast of Houston, in tho localitics of South Houston, Gcenoa,
Friendswood, Wobster and Leaguc City, therc was a net docline during the 5 years,
amounting to 6 or 7 fect in scoveral wellse Still farther south, in the locali-~
ties of Dickinson, Toxas City, La karquo and Hitchcock, a nct dcelinc was
recorded that was the largest in the rogion, roaching a maximum of morc than 20
fect. At Texas City and La lMarquo tho decline probably was duc in large part to
the inorcased use of ground water by oil rofineries at Toxas City.

O0f the 30 observation wclls at Houston and Pasadena that have yiclded tho
most satisfactory data, 5 arc unuscd and arc located a half milc or morc fronm
any hecavily pumpod woll; 13 arc wuscd but are only a short distanocc (in some
instances loss than 100 fcet) from a woll that is pumped a part of the time; 2
are pumped regularly during the summer but arc not used vory much during tho
winter and 10 arc pumped morc or less rogularly, the most of them, however, bcing
subjeoted to a heavior draft in summer than in wintor. None of the wells was
measurcd while the weoll itself was being pumped.
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The water level fluctuation record in most of the wells of the Houston-
Pasadena area must have becn affected to a degree by pumping from the well
itself, if it was pumped, or by pumping from nearby wells, as well as by regional
changes in the artesian pressure. When the records are studied, however, the
trend in the fluctuations is found to have a remarkable similarity. The seasonal
fluctuations vary in amplitude but the yearly trends are about the same in most
of the wells and the net gains or losses during the 5 year period are not greatly
different. This can bc most clearly seen by reference to thc hydrographs. The
conclusion is reached that the rocords reflect fairly woll the changes in pres-
sure for the oentire Houston-Pasadena area. '

The outstanding facts disclosed by the water level meastirements are as
follows: (1) The depression in thec prevailing artesian head that oxistod in
the most heavily pumped districts of Touston, Pasadenn and Baytown, prior to
1931, was deepencd scarcely at all botwoen 1931 emd 1936. (2) The deprossion
in the prevailing ertesian hoad that existed in tho rogion south and southeast
of Houston, prior to 1931, was materially dcopcnod and widcred between 1931 and
1936. '

(Soc attached maps for location of observation wolls.)
HOUSTOX PUIIPAGE, 1930-36

According to the records of the City Water Dcpartment, tho average quanti-
ties of water delivercd by the City betwcon 1928 and 1936, in million gallons a
day were as follows: 1928, 21.9; 1929, 23,0; 1930, 25.8; 1931, 25.4; 1932, 23.7;
1933, 23.5; 1934, 24.2; 1935, 24.4; 1936, 25.4.

A part of the recsults of studicvs that werc made for the purpose of computing
the production of wator from wells in theo iouston and Pasadena arcas, other than
those bolonging to the City from 1930 to 1936, are givon in table 5 of the manu-
script report. In making thc inventory of this indcpondont pumpage, the yield
of the well was measurcd if possible and the beost available information was
obtained regarding the opcration of the pump over a poriod of yocars. Systomatic
pumping rccords, it was found, arc scldom kopt. iany of thc pumps arc clectric-
ally operated, but ordinarily, thc pump is on thc samc oleoctric motor as other
machinery and no accuratc information is to bo had as to how thc load is dis-
tributed. Ofton it is nocessary to dcpond enbtiroly upon the momory of the pump
cngincer or the plant manegor for the pumping rccord, and somctimes when the
statecments of both are obtained they ars found to differ materially. It is
found that the goneral tendency of compoany officials, however, is to overesti-
mate the yield of the pump and the length of the pumping periods. The figures
on total pumpage given in the preliminary report of October 17, 1932, are believed
to be somewhat too high, largely as a result of this tendoncy.

The figures in the table have been rated from A to E according to their
probable accuracy, thosc designated "A" being the most accurate and those desig-
nated "E" tho least accurate. All thc figures cxcept those rated "A" and "3",
should be classed as estimates. While tho data arc not as accurctc as could be
desired, thoy novertholess appoar to justify thc following conclusions: About
1930 the total pumpagc from all wells in the arca roached the maximum obtaincd
up to that timec. As the financial deprcssion grow in 1931-33, the rate of pump-
ing both from city and privatoely ovmed weclls gradually declined and rcached a
minimum in 1933, but the dcoline amounted to only 10 or 12 percont of the pumpage
in 1930-31. Since 1933 there has boen a gradual increasc in the pumping and the
total in the lattor half of 1935 and the first half of 1936 was not groatly dif-
ferent from the total during corresponding periods in 1930-31.



23

The upward trend in water levels in the Houston-Pasadena area between 1930
and 1933 was due to the reduced ratc of pumping in most of the producing wells,
and the declinc in water lcvels since 1933 was chicefly the result of incrcascd
pumping. It is significant that tho increcasc in pumping %o a ratc comparable
with that at the start of the invostigution has beon accomplished with compara-
tively littlo average not loss in artesion hoad.

CHEMICAL CHARACTER OF GROUND WATER; FLUCTUATION IN CHARACTER

The following records of analyses of water from wells in the Houston region
accompany the manuscript report:

Analyses of water from wells in Harris, Galveston, Waller and Fort Bend
Counties, Texas, 1931-35 (Table 6); partial analyses of water from wells in the
Houston district, Texas, 1936 (Table 7); partial analyses of water from selected
deep wells in Houston, Texas, and in arocas southeast, south and west of the city,
1936 (Tablo 8); results of a serics of tests of chloride in well watcer at Houston
(Table 9); rosults of a scrics of tests of chloride im well waters of llouston
rcgion (Tablc 9a); analyscs of wator from wells in thc Humble-Crosby district in
Harris County (Table 10); analyses of water from wells along the Humble-New Caney
road in Montgomery County and at Cleveland and Hightower in Liberty County (Table
10a); analyses of water from wells at Stilson, Dayton and Liberty in Liberty
County (Table 10b). The analyses given i: tebles 6 to 9a were made in the Water
Resources laboratory of the U. S. Geologicul Survoy at Washington by liargaret D.
Fosters. Thosc in tables 10 to 10b werc moddc for the City of Houston in the
laboratory of Rice Instituto by A. Je Harvsook.

Analyscs from representative wells in different parts of the region are
given in the table of analyses herewith,

These records show that ground water of good quality is to be found in a
large region surrounding Houston, as wrell as in Houston itself. In gmeneral, the
water is hardest in the outcrop arcas of the water-bearing sands and becomes
progressively softcr whilc the chlorido in the water tends to incrcasc with
distancc down thc dip. For cxamplo: the water in the middle and lower parts
of the Lagarto is of good quality in the northern part of Harris and Liberty
Counties and in lontgomery County, but is salty in the vicinity of Houston;
the water in the Goliad (?) sand and Willis (?) sand is of exceptionally good
quality at Houston but is salty in the vicinity of Baytovm.

The subject of the increasc in the chloride content of the vrator with dis-
tance dovn thc dip to thc southcast of Iouston is discussed at somo length in
the paper by Turnor and Foster montionoed on pago 4 ontitled "Encroachment of
salt water in tho Galveston arca, Texas". The information in that paper and
other data obtained in the course of the investigation tends to show that at no
great distance down the dip to the southeast of Houston the fresh water in the
deep sands from which the city water supplies are largely obtained gives way to
water that is too salty for municipal or industrial use.
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As explained in the Turner-Foster paper, samples from 12 wells located in an
irregular line fron liouston southeastvard vo Texas City are being analyzed from
time to time to determine whether or not the wells show any evidence of the en-
croachment of salt water, the last analysis being made in the summer of 1936.

The series of tosts of water from about 53¢ wells in the region referred to on
pego 4 werc madc for the same purpose. Comparison of the most recent analyses

of samples from the 12 wolls in thc louston-Toxas City lino with earlier analyses
and the results of the chloride tests in 1936 with those made in 1931 and 1935
does not indicate any importent change in tho composition of tho water. Howecver,
as stated later in this report, it must be rccognizod that a heavy increase in
the ratec of pumpage in the eastorn part of Houston or in tho vicinity of Pasadcna,
wherc the artesian head already has been depressed to 20 foet or more below the
level of the sea may further lower the prossure to such an oxtont that water
containing objectionable quantities of salt cvontually will be drawn into the
areo. from down the dip.

PROBABLE EFFECT OF ADDITIONAL HEAVY PULPING
Il TiHE VICINITY OF PASADEX

Industrial requirements have developed in recont months in the vicinity of
Pasadena which, it is said, will ncccssitate an additional water supply of from
20,000,000 to 40,000,000 gallons a days licw wells have boon put down which, it
is said, have a combined capacity of 20,000),00C gnllons a day. The pumping of
these wells is to be sturted this month (Jiarch, 1937). What will be the effoct
of this groat inoroase in the pumping dr:.™s on othor wells in tho area and on
the underground roservoir as a wholo ?

When additional pumping at the rate of 20,000,000 gallons a day is started,
a decp conc of dopression will quicikly o developed in the immedicte vicinity
of the wells, all of which are located witiiin an area of not more thon 1 square
mile. In onc area of similar size in this regioan, the inorcasc in the average
daily pumping from about 10,300,000 gallons & day to about 14,200,000 gallons a
day caused the average static wator level to docline from about 406 feet below
sea level in the spring of 1932 to about 62 fcoot below sea level in tho spring
of 1936, or a not decline of about 5.6 foot for oach million gallons a day
increase. In tho Pascdena area the frosh water sonds are materially thicker
than in the aroa cited and, if the perncability of the sands is about the same,
the rate of declino is likeoly to be materially less. llevertheless, with an
increcasc in pumpago of 20,000,000 gallons a day at Pasadona, it appears probabloe
that locally the prescnt conc of artesian dopression will be deepened to con-
siderably morc than 100 fcet below sea lcvele This now conc of depression will
oxpond to adjacent areas. Tho amount of lowering in any given dircction from
the new wells will docreasc with tho distance from them, but as thec area
affccted expands tho rate of cxpansion will deeroaso and the progross of the
regional drawdown can be watched. A pronouncod drop in hoad is to bo oxpected
during the spring of 1937 in all wells in the vicinity of Pasadena and probably,
also, in the wells of southeastern ilouston. 3Before the end of the summer of 1937
a material decline in artesian head may occur in central and west central Hous-
ton 8 to 10 miles from the uew project and necessitate the lowering of pumps in
wells in which the water level during pumving is close to the suction limit of
the pumps. With proper observations, howover, it siiould bec possible to antici-
pate pronounoced rogional drowdovm at theso distancos.
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The possibility that a further large decline in the artesian pressures may
result in the encroachment of salt waler is to be feared. Salty water occurs
below the Houston-Pasadena area at depths of 3,000 to 3,500 feet, but this
water is rather effectively confined by the thick clays of the Lagarto formation,
and is not likely to rise into the wells. But chlorides in objectionable quanti-
ties probably occur only a fow miles down dip in the deep horizons from which
the largest supplies in the Houston-Pasadena area are now being pumped, and this
water may move up the dip to this areas The recent extension of the cone of
depression down the dip to the southeast of ilouston adds to the apprehension on
this score.

If, following over-pumping, salt wator does move into the locality of
greatest artesian depression, its movoment, fortunately, is likely to be slow,
and the movement can be watched. The contact, dovm the dip, botwecn the fresh
water and salt water, in all probability, is not abrupt, but is in the form of
a zone of brackish water with a gradual gradation from froesh water to salt
waters Moreover, further pronounced decponing of the cone of dopression at
first, is likely to incicasc thc movomont of water toward the depression from
localities up thc dip to the northwest of Houston faster than from localities
down the dip, to the southeast, due to the fact that the water-bearing sands
arc more permeable up the dip and the hydraulic gradiont is greateore The first
result, therefore, of a hoavy increase in pumping may bo to decrease the chlo-
ride content of the water, and increase its hardness. This has already occurred
in one of the most heavily pumped areas ol tiiis region. If salt water does
enter the localities of over pumping, its spbread to other parts of the area also
is likely to be slow, and the movement cen e watchede The people of Houston
need have no immediate apprehension, as anple time will be available in which
to develop an additional water supply outside the Houston-Pasadena area. Plans
toward that end should, however, be made at once.

The effect of pumping an additional 40,000,000 gallons a day will not be
discusseds If carried out, the pumpage in this vicinity, it is believed, would
be greater than that from almost any other arca of equal size on earth. It
would invite evontual disaster to the wator supply of the entire Houston-Pasa-
dene aroea.

POSSIBILITIES OF DEVELOPING ADDITIONAL SUPPLIES OF GROUND WATER
FOR THE HOUSTON-PASADENA AREA TIi¥ LOCALITIES OUTSIDE THE AREA
(Sce map 1 and tables)

In the 1932 report the following statement was made: "Further material
lowering in head can be prevented and additional supplies can be obtained if, in
the future, the city locates its new wells at greater distances from the cxist-
ing cones of depression, preferably toward the west and-southwest."

It is believed that the data now available from observations covering 5 to
6 years justify the following conclusions: Ho large increase in pumping over
the volume of water pumped in 1936 should be made within the city limits or
along the ship channel between the city limits and 3aytown. Any large increase
in ground-water withdrawals in or near the existing deep depressions in arte-
sian pressure in down-town Houston and in the East Houston-Pasadena district
would be especially undesirable. Now wclls involving heavy withdrawals of
ground water should be located at distances of sevoral miles from these depres-
sions.
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Large additional supplies are now needed by at least one industry, and a
decision must be reached as to where these supplies can be obtained most eco-
nomically and with least interference with present ground-water development.

In considering the possibilitics of obtaining additional supplies, it is neces-
sary to keep tho following facts in mind. Essentially there arc thrce ground-
water roscrvoirs in the region. The rescrvoir in the Beaumont sands occupios
only the southcern part of tho arca, tho upper limit of the formation being along -
a northeast-southwest lino that passcs a fow miles northwost of Houston. Bolow
this lino all four formations arc prcsent, the Socaumont slowly thickening down
dipo .

Tho roscrvoir formed by the Goliad (?) sand, the Willis (?) sand, and tho
Lissic formation is morc or loss cffcctively scparated from tho roscrvoir in the
undorlying Lagarto by thick, persistent clays belonging to tho upper part of the
Lagartos In places thick, persistent clays in the Goliad (?), Willis (?), eand -
Lissie soparate to a degree the water supplies in the sands at different horizons.
At Houston and from there southeastward the water is salty in the middle and
lower sands of the Lagarto and contains objectionable amounts of chloride even in
the uppermost sand. "In the vicinities of Toxas City and Alta Loma the water in
the Goliad (?) sand, Willis (?) sand and Lissie formation is salty and thc wells
obtain their supplies from sands in the Boaumont clay. At Baytown thc water in
the Goliad (?), ond Willis (?) is salty and the wells are supplied from the
Lissio and thc Beaumont.

Reserves of ground watcr of fair quality that arc practically untouched
occur in sands of thc Lagarto clay west, north und northoast of Houston but
relatively little is known rogarding the cxtont of these supplicse Rescrves
are also available in the Goliad (?) sand, Willis (?) sand, and Lissie formation
but in planning to develop them it would be advisable to go considerable distances
from Houston in order to avoid the interception of water that is moving toward
the heavily pumped areas and replenishing the supply in these areas. As mentioned
on page 8 and indicated by the lines of equal artesian pressure shovn on map 1,
water is moving into parts of these arcas along the strike and up the dip as
well as dovn the dip. '

In the paragraphs that follow,
are citod of making new dovelopmont

some of the advantages and disadvantages

in different directions from the city.
Northwest and north from Houston

(See map 1 and table of wrater analyses)

No additional ground-water supplies should be developed to the northwest or
north of Houston, unless deep wells are put down and water is pumped only from
the Lagarto sands or the wells are located far enough out to prevent serious
interference with the wells of Houston and Pasadena, perhaps at loast 20 miles
from down-towvn Houston.

Some of thc available data rogarding decp wolls northwest and north of
Houston arc summarized belovr.

Well 431, located about 2 miles west of Fairbanks, has a natural flow of
vrater amounting to about 75 gallons a minute, having a tcmperaturc of 87 degrecos
Fahrenheits The wator is moderately high in dissolved mincral mattor but is
vory softe Tho depth of tho well is rcportod as only about 800 foot but the
high tcmperaturc of thce wateor indicatecs that ite depth may bo 1500 foct or morce
In such casc the woll may be drawing from a sand in the Lagarto clay.
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According to field tests made .near Satsuma, about half way between Fair-
banks and Cypress, the vater from a wsll 700 feet deep (ilo. 205) has a hardness
of 220 parts per million while that from a ncarby well about 400 feet deep (No.
206) has a hardness of about 400 parts per million.

Well 174, located l% miles southeast of Cypress, supplies water to the
Houston hot well bathing and health resort. The well has a flow of about 50
gellons a minute of water that has a temperature of 104 degrees Fahrenheit and
is very highly mineralized being partioulerly high in chlorides. The well is
reported to have a depth of 2,830 feet.

About 1% miles northwest of Cypress, a 400-foot well (Ho. 139) yiclds water
that is relatively low in dissolvod solids and is comparatively soft and freshe.

About 1 mile northeast of Cypress, an oil test well (No. 165), 1717 foct
deep, has a flow of about 1 gallon a minuto of water that is coxcossively high
in chloride and contains somc gas.

At Spring, about 25 miles north of Houston, watcr is obtained for loco-
motivos and public usc from well 93 beolonging to the International and Great
Northern Railway Company. This woll has a flow of about 35 gallons a minuto 4
fect above the ground end the artosion pressurc is sufficient to raise the
water about 25 fcet above tho grounde It is repvortod that during a pumping
tost in 1931 a yicld of about 960,000 zrllious o day was dovelopeds The wator
contains a modorate quontity of dissolwel mincriis. According to the log, tho
sands penctrated by tho well have o tetval thiclzizsss of about 300 focts

Well 264, used as an observation well, is located along the International
and Great Northern Railroad about 16 ::iles iorth of Ilouston. Until 1930 this
well had a flow from a horizon reported as located about 950 feet below the
surface and the water is said to have been of good quality.

Well 54, HMontgomery County, is located near the north bank of Spring Creek
about 26 miles north of Ilouston. The well belongs to ir. C. L. Fitch and is
reported to have a depth of 2285 feet. According to a field test made in 1931
the chloride and hardness in the water amounted to 60 and 150 parts per million,
respectively.

Well 35, Montgomery County, is located close to the Houston-Conrooc highway
about 47 miles south of Conroe. The well beloangs to Irs. W. T. Pcoplos, has a
reported depth of about 350 feet, and on June 3, 1931, had a flow of about 9
gallons a minute. A field test on that datc indicated that thc chloride and
hardncss amounted to 35 and 110 parts por million, respectively.

Woll 23, liontgomery County, belongs to the City of Conroec and is locatoed
at Conroes The well has a total depth of 1221 feet and is equipped with screens
at dopths 1099 to 1163 foet and 1165 to 1221 fecot. Tho chloride and hardness,
according to a ficld test in 1931, amounted to 60 and 110 parts per million,
rospectivoly.

Well 28, Montgomery County, is located about % nile southwest of Conroe.
It belongs to the Delta Land and Timber Company. has a total depth of 1172 feet
and is equipped with a screen from a derth of 1028 to 1148 feet.
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Wortheast fron Houston

In this direction the nearest wells sihiould be located at least 15 miles
from down-town Houston and even at that ¢istance should not tap the water in
the upper sands which might eventually reach the wells in the vicinity of 3ay-
town. In this direction from Houston there are comparatively few deep wells
and considerable exploratory drilling mey be needed bofore & conclusion can be
reached as to whether or not adequatc supplies of water of suitable quality
can be obtained. Availablc data regarding tho deep wells in tho areas north
and northeast from Houston and tho character of the deep waters arc bricfly
summarized bolows The map shows the location of the wolls and tho results of
analyscs of the well waters arc given in the table of wator analyses. The
distancos givon are ostimatod distancos from tho Houston Post Office.

Wolls 28la and 281b arc located at Humble, about 18 miles north of Hous-
ton. They belong to tho City of Humblc and are 1140 and 740 foct doop respec-
tivelys The decper woll is reported to have had a flow of 40 gallons a minute
21 feet above the ground and a pumping yield of 250 gallons a minute in 1934,
when it was drilled. In December, 1936, when not pumped, it was discharging by
natural pressurce into a reservoir about 1C feet above the ground. The static
water level in the shallower well remains at about 26 feet below the surface.
This well is reported to have had an initial yield of 304 gallons a minute.

The analyses indicate that the mineral content in the water from both of the
wells is rather high and is similar in asiount wi:d character.

Wolls 56 and 56a, Montgomery County, have a ilow of water amounting to 3
or 4 gallons a minute, about one foot above the level of the ground in the
first mentioned, and to about 20 zallons a minute, 6 feet above the ground in
the other. These wells are located alon;: the Humble-New Caney road about 5
miles north of ITumble and about 23 miles northeast of Houstons The depth of
one of these wells is reported as 992 foets The temperature of the water in
both wells is about normal for wells around 1000 feet doep in this region.
According to the analyses the dissolved solids are relatively high but the water
is comparatively soft.

At Cleveland, in Liberty County, about 45 miles northeast of Houston, the
water supply for locomotives of the Gulf, Colorado and Santa Fe Railroad is
obtained from a flowing well 1300 feet in depthe Thc woll was first drilled to
a depth of about 900 fcot and decveloped & small flow at about the level of tho
grounds Whon it was deepencd to 1300 fcect, the artesian pressurc increased
materially and thc well now has a flow thirty feet above the lovel of the ground.
According to tho analysis tho wator contains a modcratec amount of dissolvoed
solids and is relatively soft.

The public water supply of Cleveland is obtained from a well 386 feet deop
belonging to tho Gulf States Utilitiocs Company. This water is considerably
harder than that from the railroad woll, but tho total dissolved solids is loss.

Along the north side of the Gulf, Colorado and Santa Fe Railroad, about 6
miles east of Cleveland and 1 mile west of Hightower station in Liberty County,
there is an o0il test that has a flow of water amounting to about 50 gallons a
minute § to 6 feet above the ground. The well is located on land belonging to
the B. E. Quinn estate, but nothing has yét been learned regarding its depth.
The temperature of the water is relativeoly high and the well may be materially
deeper than the railroad well at Cleveland, described above. The total quantity
of dissolved solids in the water is moderately high but the water is quite soft.



29

About 8 miles east of Humble near the east bank of the San Jacinto River
there is an abandoned oil test that has a barely perceptible flow about 1 foot
above the ground. The well is located on the Frederick Rankin Survey and is
lknown locally as the Black Cat oil teste Tho well may or may not be well No. 1
of the Humble Gulf Coast 0il Compeny which is on the same survey aad has a
total depth of 3557 fect. According to tho log of that well, artcsian watcr
was struck in a bed of sand 32 foct thick botwocn 2468 and 2500 fcet. Accord-
ing to tho anulyscs the water contains a moderato quantity of dissolved mincral
mattors Further inquiry should be made to cloar up tho doubt as to the identity
of thc Black Cat well.

At Dayton in Liberty County about 33 miles northeast of Houston, the public
water supply is obtained from a well 400 feet in depths The water is somewhat
highly mineralized.

At Liberty, county seat of Liberty Cownty, about 40 miles northeast of
Houston, the public water supply is obtained from 3 wells 65C to 685 feet in
depth, all of which have a flows The water is somewhat highly mineralized.

The swimming pool at Liberty is supplied from the natural flow of a well
only 233 feet deep belonging to MHr. Fisher, manager of the cotton gin. The
dissolved minerals in this water according to the results of the analyses are
materially less than those in the wators of the decper flowing wells at Liberty
referred to above.

At tho Stilson pumping station of the American Pipe Lino Company, in Liberty
County about 28 miles northeast of Houston, water is obtained from a well that
is rcported to have a depth of about 300 focte. The water is quitc soft.

Wost and southwest from Houston

The territory west and southwest from Houston offers certain advantages as
a field for obtaining additional ground-water supplies for the city. It is
believed that new wells could be put down and pumped at moderate distances from
the city in these dircctions with less effect on presont wells at Houston, Pasa-
dena and Baytovn than would bc produced by new dcvelopments at similar distances
in other dircctions. Evon in that territory, howover, any ncw devclopment should
be located scveral miles west of tho western limits of the city. The artesian
head at Bellaire is about 60 feet below its original level and the area of
depressed head undoubtedly is still progressing westward and southward, the rate
of decline being rather slow, howevor, as it amounted only to 2*-feet at Bellaire
between 1931 and 1936 From the initial well a linc of wells could be extended
westward or southwestward, if nccessary all the way to the Brazos River, or
even beyond the Brazos, into thc northern part of Fort Bend County and castern
part of Wharton County, although to do this irould involve the heavy cxpensc of
constructing a pipe linc across thc river.

It is believed that wells almost anywhere in this territory will yield
fairly large supplies. TWells of fair to large yield have been brought in in
western and southwestern Houston. Some of thc wells in the Katy rice -district
are reported to yield upwards of 1500 gallons a minute. Three wells at Sugar-
land have a reported combincd yield of 2,000,000 gallons a daye. Wells put dovm
for ricc irrigation west of the Brazos in Wharton County yiold very large sup-
plies of water.
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The territory west and southwest of Houston includes the Xaty rice-grow-
ing district, most of the rice wells being located within 6 or 8 miles of Xaty.
The total pumpage in the district was estimated ée about 20,500 acre-feet in
1930 and 18,000 acre-feet in 193l--the equivalent of a continuous draft of about
18,000,000 gallons a day and 16,000,000 gallons a day respectively (1932 report,
pege 10). No figures are available as to tho amount of water used in the dis-
trict in 1936, but reports indicate that the total pumpage in that year was not
greatly different from the pumpage in 1931. According to a statement by lir.
John Cope, one of the leading rice growers, the water lovel in the Katy district
declined about 5 feet botween 1903 and 1931 (1932 roport, p. 13), and as men-
tioned in the prosent roport in the scction on wator-lovel fluctuations o small
decline occurred in a few wells in the distriot betwoon 1931 and 1936. A fur-
ther matorial deocline in wator levels wndoubtedly will occur if hoavy additional
pumping is undortaken within scveral miles of the district.

The wator in the decp woll at Scllairoc is relatively soft but in most of
the torritory wost and southwost of Houston thc water probably avoragcs con-
sidorably harder than it does at Houston. The rico wells in the Xaty district
and the wecll along the railroad at Simontc:a vicld rather hard vator. The muni-
cipal wells at Richmond and Rosenberg yicld wator that is materially harder than
the Houston wator. (Rccords of wclls, drillers logs and water analyses, Fort
Bend County, west of Brazos River, o miiicographed rcport compiled by the Texas
Board of Water Engincors under an allocation of funds from the Works Progress
Administration.) The ricc wclls in Wharton County vicld water that is relatively
hard. (Unpublished data on water wells iu Wharton County aoveilable for public
reforence in tho opon files of the Statc Soard of ¥jater Engincers at Austin and
the U. S. Goological Survey at Washington.)

The Katy rice wells admit water from shallow as well as deep horizons,
This is illustrated by the logs of wells 353 and 370, Harris County, in table
11, pages 6 and 7 of the manuscript report. At Sugarland the water from a well
1606 feet deep (well 54, Fort Bend County) in which the top of the principal
water-bearing sand is reported to be 1505 feet below the surface, is quitec soft.
whereas the wator from a well 733 feet deep (well 53, Fort Bend County) is quite
hard. It is believed that much softer water could bo obtained in the rice-grow-
ing areas and contiguous territory if the shallow ground water werc cased off.

Presumably in all this area the water bocomes softer toward the south and,
on the whole, the strip of territory botweoen the San Antonio and Aransas Pass
Railroad and the Richmond road may offcr tho most favorablc opportunities for
developmont. Tho drilling should not proceced south of the Richmond road because
of the possibilities that the chloridc¢ in the vrater is too high, or may become
so with hoavy pumping.

It should be pointed out that tho deveclopment of additional supplics of
well water for Houston in the territory to the northoast of the city would have
this advantage: Thc conduit constructcd to carry tho well water to the city
might later be used to convey water f{rom the San Jacinto River or the Trinity
River if it is decidecd to resort to onc or bLoth of thesc streams for a supple-
mentary water supply.

Similarly, if new supplies of ground wator were developed to the west-
southwest of the city, the conduit constructed to convey the water to Houston
might later be used to convey water from the Brazos River if it is decided
eventually to make use of that stream.
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IMPORTANCE OF CONTINUTHG AKD EXPAIDIYG THE PRESENT OBSERVATION PROGRAL

It was pointed out in a precedins section of this report that both the
widening of the deep cone of artesian depression which additional heavy pumping
is likely to produce, and the movement of salt water into the depression, if
such movement does occur, can be watched and to a degree anticipated if proper
observations are carried out. With this in mind the following recommendations
are submitted:

The present water level observation program in the city and surrounding
territory should be continued and materially expended. Additional observation
wells should be added and the wells siould Do measured weekly, at least for a
time, after the new pumping starts. This is especially noccessary in the ncigh-
borhood of the new devolopment. Dependable information regarding artesian pres-
sure fluctuations is being obtained from only 2 deep observation wells in the
vicinity of Pasadena: well 1170, 836 feet deep, at the Deepwater plant of the
Houston Lighting and Power Company; and well 1176, 800 feet deep belonging to
the Texas Company. Woll 1181, 691 feet deep, belonging to the Phillips Petroleum
Company, Well 1183, of unknown depth, belonging to the Crown 0il Refinery, and
one or more of the wells of the Sinclair Refinory Conpany (Nos. 1161-1167, 800
to 1301 feet deecp), probably could be moasured if a determincd effort werc made.
Well 898 at thc old East End plant of thie City at Park Place should be cleoned
out, deepencd to not less than 1300 fcctl, and cguipped with an automatic water-
stage rocorder. This is very important. The well is necar the prosont East End
plant and is in a direct line between Pasadena cud the heavily pumped Scott
Street and South End plants. If possible, an obscrvetion well 800 to 1,000feet
deep should be put down and equipped with & water-stage recorder a mile or so
to the southeast of the Northeast plant from which an average of about e million
gallons a day was pumped in 1936, in order that any further decline in pressure
in that part of the area can be observed. The unused well at the North End
plant should bo equipped with a water-siago recorder. Several privately owned
unused wells in contral end east-centrali Houston should be equipped with watoer-
stage recorders, if this can be arranpged. The wells must be 8 inchos in diamoter
or larger in order to admit & float of adequate size and, of coursc, the pumping
equipment must be removed. The following wells arc suggested (sce teble 1 in
manuscript report): Well 677, depth 873 feet, screens set at 741-996 and 818-
873 feet; well 605, 900 feet deep +, position of screens unknown; well 687, 1222
feet deep, screens set at 1279-1328 feet; well 854, 919 feet deep, screens set
at 224-266, 366-382, 421-442, 542-564, 704-764 and 831-853 feete ’

The observation program should include the frequent collection of samples
of water and determination of their chloride content from numerous carcfully
selected deep wells in eastern Houston and Pasadena and in the areas south and
southoast of Pasadona.

The »umping inventory should be continued without interruption, with a view
to obtaining accurate information as to the current pumpage in cach section and
in the ontire area. Without such information it is not possible to understand
the significance of the fluctuations in artesian pressurcs and to roach a con-
clusion as to whether or not the available ground-watcr supplics aro being mater-
jally dopleted. For this purposc the coopeoration of the owners or managers and
engineers of the plants must be obtained. Such cooperation should not be diffi-
cult to obtain, oncec it is understood that thc continuation of the pumpage inven-
tory and other observations arc of vital importance both to the ownor of the
plant and thc whole community.
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WASTE OF WATER; PROPOSED GROUHD-WATER LAW

The availability of a large and convenient supply of ground water of good
quality has been one of the major incentives for the location of industries in
the vicinity of Houston and it is of the greatest importance that this resource
should not be impaired. Most of the industrial firms meke reasonable use of
the water but others do not. For example, water employed for cooling machinery
and air conditioning in some instances is used only once and then emptied into
the sewer or nearest stream. The universal use of properly constructed cooling
towers would greatly decroase the consumption of water. Considerable waste
results also from the omployment of mothods of manufacturc that involve unnecos-
sarily large quantities of watore The elimination of this waste and prodigal
use should go far toward solving the water-supply probloms of the area.

The Texas State Planning Board is preparing a bill to submit to the cur-
rent Legislature that is designed to stop thc waste of underground water and
henceforth to control the devclopment of the availablo supplies so as to prevont
thom from being seriously doploted, whilc pormitting the fullest uso of the wator
that can bo made with safoty. One of the chief purposcs of the proposcd law is
to protect the rights of thc ownors of wells that arc now in usce This bill
dosoerves tho support of the poople of Houstone.

POSTSCRIPT
June 10, 1927

Sinco the above was written, records of water level measurements in wells
have been aoccumulated for several additional months in the Houston-Pasadena area,
the last measurement being made in well 1170 on June 5, 1937. These additional
records have been incorporated in the table of water level measurements and
graphs of water level fluctuations herewith.

About ilarch 1 a battery of new wells was brought into operation near Pasa-
dena and since then has been pumped almost continuously at the reported rate of
about 19 million gallons a day. This represents an increase of around 40 per
cent over the total maximum previous pumpagc in the Houston-Pasadena area. Moro-
over, due to lack of rain, the pumpage by the City of Ilouston in May and the
latter part of April, 1937, was materially heavier than it was during the corres-
ponding period in 1936. The water levels in most of the observation wells in
the arca have responded to this incroascd draft and arc materially lower than
they wore a year ago, the levels in wolls 1170 and 1176 noar Pasadena, for cxample,
being more than 30 foot lower. 1In other parts of the area tho average decline
between May, 1936, and May, 1937, was approximatcly as follows in the doeper
observation wells: 11 fect in Southcast llouston; 7 fect in Morthoast Houston;
7.fcot in Central, South Central and Wost Contral Houston; 1 foot in Southwest
Houston, 1 foot in North Houston.
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area, Texas

Date

Depth
to water
(feet)

e

Well 598

1933 « Ooct.
NO'V-
Dec.
1934 - Jane.
Feb.
I‘.':ar .
Mar,
Apr.
May
June
July
Aug.

Sept.

-

31
22
23
23
21
21
30
20

22

26
24
16
22

Confinued

- 44.68
- 44,50
- 44.06
- 43.06
- 42,73
- 42.42
- 43,09

- 43,64
- 43,91

- 45,90
- Obstructed
"

Well 602

River Oalks Country Club, 4
miles west of douston post
office. Depth 1038 feet.
lieasuring point; %-inch

-

hole in pump bowl, 2 feet
above ground.

1931 - Jan.
Apr.
Hay
July
Aug-
Sept.
Hov.
Dec.
1932 ~ Jan.
Febe.
Har.
Apr.
June
July
July
Aug.
Sept.
Octe
NOVQ
Nov.
1933 - Jan.
Har.
Apr.
Nov.
Dec.
1934 - Jan.
Feb,

TABLE 1
Water level fluctuations in observation wells in Houston-Pasadena
Depth """ 7 Depth
Date to water Date to water
(feet) (feet)
Well 590 Well 590 -= Continued
City of Houston, at Heights 1935 - Apr. 24 - 63.05 b/
punping station, 45 miles llay 21 - 63.10 b
northwest of Houston post June 19 - 65.14
office. Depth 1362 feet. July 26 - 68.55 E/
Measuring point, top of Aug. 17 - 85.74 B/
punp base. Sept«2l -~ 69.27 B/
: Oct. 26 - 67.20 §/
1931 - Jen. 23 - 55.67 Fove 23 - 6,56 b/
July 2 - 63,70 1936 - Feb. 20 - 65.02 b/
Aug. 12 - 69.21 b/ Har. 14 - 63.95 g/
Sept. 9 - 67.83 B/ Mer. 14 - 64.04 B/
Hov. 3 - 65.54 Mer. 14 - 64.11 B/
Dec. 5 - 60.94 g/ Apr. 25 - 64,35 b/
1932 - Jan. 7 - 58.62 B/ llay 9 - 64.77 B/
Feb. 6 - 58,70 B/ liay 22 - 63.69 b/
Mer. 4 - 61.38 July 24 - 64,79 B/
Apr. 8 - 60,06 b/ Aug. 26 - 63,90 B/
May 7 - 62.20
June 7 - 64,00
July 7 - 63.84 Well 598
Aug. 8 - 66,28
Sept. 7 - 65.12 Brooks, 4% miles west
Oct. 8 - 62.90 northwest of Houston post
Hove 4 - 63,35 office, near Eureka Junc-
Nov. 29 - 60.87 tion. leasuring point,
Dec. 31 - 60,25 b/ top of casing at level of
1933 - Jan. 26 - 60.64 B/ ground. Abandoned well.
Mer. 9 - 59.32 B/
Apr. 15 - 58,80 B/ 1931 - Mar. 20 - 43.80
Mey 12 - 59.45 B/ Hay 26 - 43.38
June 23 - 64,38 B/ July 2 ~ 44,00
Aug. 18 - 65.47 B/ Aug. 12 - 46,25
Sept.20 -~ 65.95 B/ Septs O - 27,41
Oct. 22 - 63.91 B/ Hove 3 - 48,26
Nov. 22 - 63.38 b/ Dec. 5.~ 47437
Dec. 23 - 62.07 B/ 1932 - Jan. 7 - 47.1C
1934 - Jan. 23 - 60.57 %/ Feb, 6 - 45.42
Feb. 21 - 59.87 B/ Mar. 4 - 45.30
Mer. 21 - 56,38 B/ Apr. 8 - 44,82
Mhr- 30 = 5976 May 7 - 44463
IJ[P % - %8:%% June & - 45.48
o 26 - 9 b/ July 7 - 45.94
July 24 - 65,01 Aug. 8 - 46425
Augs 16 - 65,51 g/ Septs 7 - 47,43
Sept.22 - 66430 B/ Oct. 8 - 46454
Oct. 23 - 65,75 b/ Nove 28 - 45,15
Nove 21 - B82.52 Dece 29 - 44,55
Dec. 21 - 60.71 1933 - Jan, 31 - 42.51
1935 - Jan. 31 = 64,11 g/ Mar. 11 - 41.55
Mar. 1 - 62,20 B/ May 12 - 41,58
Mer. 22 -~ 62.25 b/ Aug. 18 - 47.26

_/ Pump running. _/

Pump rumning in nearby well.

19
7
21
2
12
10
3

2

NANNIODOVO-IoPOOIn

10
15
22
23
23
23

- 48.54
- 47.10
- 48,05
- b5l.56
-~ 51.66
- 52.29
- 49,97
- 48048
- 46,38
- 45.14
- 44,18
- 43,22
-8
- a

- 48,09
- a

- 45.86
- a

- 44,00
- 43.05
- 42.16
- 41.18
- 41.00

- 44.74
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water level fluctuations, Housv. '~Pasadena area =-- Continued

Depth Depth Depth
Date to water Date to water Date to water
(feet) ____(feet) (feet)
Well 602 -~ Continued Well 804 -- Continued Well 604 =~ Continued
1934 - Mar. 21 - 1931 ~ Jan. 23 - 71.34 1936 - MNov. 23 - 65.93
llar. 30 - Apr. G -~ (3,38 Dec. 22 =~ 64.58
Apr. 20 - 44.45 Hove 3 -~ G4.80 1937 = Feb. 1 - 63+42
ay 22 - a Dece 5 = 63442 lar. 26 - 64.24
June 26 - &/ 1932 - Jan. 7 - 62400 Apr. 27 - 65429
July 24 - a/ Feb. 6 « 61.36 May 19 - 67.57
Augs 16 = B/ Mar. 4 - 60460
Sept.22 - a Apr. 3 = 09.48
Oct. 23 - & Hay 7 - a8 Well 606
Nove 21 =~ 49,32 June 7~ 3f
Doc. 21 - 47.11 July 7 - 3/ Henize and Pillot, Washing-
1935 - Jan. 31 - 45.49 Auvge 8 = a, ton and Brown Streets, 2
Mars 1 - Septs 7 = 3/ miles west northwest of
Mar. 22 - &/ Oct. 8 - 64701 post office. Depth 575
Apr. 24 - 5/ Hove 4 - 61.07 feet. Iieasuring point, top
Apre. 29 - 47.34 Hove 29 = (60400 of casing 6 inches above
May 21 - 46.84 Dece 31 = 59.5 ground.
June 19 - 8/ 1933 - Jan. 28 - 59.08
July 26 - 3/ Mare 9 - 53,75 1931 - Jan. 22 - 58450
Auge 17 - 493722 Apre 15 = 5847C Apre 6 = 55,96
Sept.2l - 8/ Moy, 13 = 59445 May 25 ~ 57,63
Oct. 26 ~ 2/ Junc 20 « 62465 July 2 ~ 59.86
Nov. 23 - 48762 Auge 18 = 61,09 Aug. 12 ~ 61,98
1936 - Feb. 20 - 3/ Sept.2C - §0.38 Nove 3 = 65469
Mar. 14 - 45.77 Oct. 31 - 53446 Dece 5 ~ 61452
Mar. 14 - 46.70 Fove 28 =~ 57.04 1932 - Jans 7 ~ 6010
Mar. 14 - 46.35 1934 - QOcts 23 - 60.47 Febe 6 -~ 58.69
Ilare 16 - 45.82 Hove 21 - 58.97 Mare 4 -~ ©57.92
"Apr. 25 = 46.92 Dec. 21 - 57.27 Apr. 8 -~ 56.90
May 9 = 49.19 1935 - Jan. 31 - 56.00 May 7 - (60.72 B/
May 22 - Mar., 1 ~ 55,48 (60.24
July 24 - 49,34 llar. 22 - 55465 June 7 - 59.49 b/
Aug. 26 - 50435 Apr. 24 = 59,55 July 7 - 60,18
Sopte26 - o/ Hay 21 - 59475 Aug. 8 - 60.52
Nove 23 = 49.47 June 19 - 61l.13 Septe 7 « 60,74
Dece 23 - 48.81 July 26 - 62.54 Oct. 5 - 60.64
1937 - Febs 1 = 46417 Aug. 17 = 63420 Nove 4 ~ 59.55
llar. 26 = 454,61 Scpte2l = 62,70 Nove. 28 = 57.36
Apr. 27 - &/ Octs 26 - 62461 Decs 31 = 36453
Moy 20 - 651.00 Nove 23 = 57,37 1933 ~ Jane 30 -~ 54.62
1936 = Feb. 20 - 58.15 Har. 9 - 56425 b/
' Mar. 14 - 58.90 Apr. 15 - 53,46
Well 604 I'are 14 -~ 58403 May 13 - 54.33
. Kar. 14 - 58493 June 23 - 58.12
West End Ice Co., Heights are 16 - 58,07 Aug. 18 - 58.84
Boulevard, near H. & T. C. Apr. 25 ~ 61410 Sept.20 -~ 59,08
railroad crossing, 23 miles C May O « 6le94 Octe 31 = 60.43
west-northwest of post of- Hay 22 = 61480 Nove 22 = 59.75
fice. lleasuring point, July 24 = (5.34 Dec. 23 - 58484
hole in 4-inch teeo, 1.7 Auge 26 - 57,21 1934 - Jans, 23 - 57480
feet above ground. Sept.26 ~ 584,54 Feb. 21 - 57.13

a/ Pump running. b/ Pump rumiing in nearby voelle
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Water level fluctuations, Houston-Pasadena area -- Continued
Depth Depth Depth
Date . to water Date to water Date Yo water
‘ (feet) (feet) (feet)
Well 606 -- Continued Well G619 ~- Continuecd Well 612 -- Continued
1934 - Mar. 21 - 57.09 §/ 1931 = July 1 - 57.29 1936 - Fobs 20 - 57.15
Mar. 30 -~ 58,35 S/ Sept.10 - 60.00 liars 16 = 56490
Apr. 20 - 58,45 B/ Hove 3 = 538.46 Apr. 25 - 58403
May 22 - 58,63 Dece 5 = 56445 ey 9 - 58.94
June 26 - 51,75 1932 - Jan. 7 - 54,76 May 22 - 59,44
July 24 - 64,40 Fob. 6 - 53,55 July 24 - 67.05
Aug. 16 - 63,59 Mar., 4 ~ 52,92 Aug. 26 = 73.25 g/
Sept.22 - 63.73 Apr. 8 - 51,25 Sept.26 -~ 75,10 b/
Oct. 23 - 63,71 May 7 - 52410 Oct. 27 « T4.72
Nove 21 - 63,63 June 7 - 54.73 Novs 23 - 68,98
Decs 21 ~ 61,30 July 9 - 55.68 Decs 22 = 64.87
1935 - Jan. 31 = 59.96 Aug, 8 - 56.64 1937 - Febe 1 = 61,97
Mar. 1 - 59,64 Sept. 7 = 57.23 Mars 26 - 63.38
Mar. 22 - 60439 §/ Oct. 8 = 36.02 Apr. 13 ~ 65,75
Apr. 24 - 59,39 5/ Hove 4 = 54,68 Apr. 27 - 66452
May 21 - 60,03 Hove 29 - ©52.65 May 19 - 68.80
June 19 ~ 60404 Dece 31 = 51472
July 26 - 61,63 1933 - Jane 28 = 49.78
Aug. 17 - 62.67 Har. 10 - 48.95 Well 656
Sept.21l -~ 64.05 Apre 15 - 48,86
Octs, 26 - 63.67 Hay 13 - 50.92 Texas Crcosoting Co., Hardy
: Nov. 23 = 62.16 Junc 23 - 55.24 St. and 4. B. & T. railroad
1936 - Febs 20 - 59,96 Auge 18 - 57.12 crossing, 4% milcs north of
Mare 19 - . 59,42 Sept.19 - 57.13 post office. Depth, 665
Apr. 25 - 60,46 Oct. 31 - 56.72 fect. leasuring point, top
May 9 - 61425 Nov. 22 - ©07.45 of pipoe, 5 fcet above ground.
May 22 - 61,27 b/ Decs 23 - 56470
July 24 -~ 66,72 1934 - Jan, 23 - 55,13 1931 - Jan. 9 - 62,68
Aug, 26 - 69495 %/ Fobe 21 - 54.83 Apr. 6 - 62.46
Sept.26 - 72,01 B/ Mar. 21 - 54.11 July 28 - (5,98
Octs 27 = 70499 liar. 30 - 54.65 Nov. 3 - 67,00
Nov. 23 = 67.72 Apr. 20 - 55,67 Dec. 3 - 64.33
Decs 22 = 65,23 lay 22 - 56417 1952 - Jan. 8 - 8/
1937 - Febe 1 = 62,42 June 26 - 59,87 Febs 6 - 62.86
Mar. 26 = 63480 July 24 - Gl.40 Mar. 3 - Gl.74
Apr. 27 - 65,73 Aug. 15 - 6Lle8L Apr. 8 - 62,51
ey 19 - 68.61 b/ Sept.22 ~ 61.80 lay 7- &f
Oct. 25 .~ 81.29 June 7 - 63,82
Nov. 21 - 59.89 July 9 - af
Well 619 Dec. 21 - 58.13 Aug. 8 - 3/
‘ 1935 - Jan. 31 - 356468 Sept. 6 - &/
City of Houston. (Linooln Mar. 1 - 56457 Octe 11 - a
Swimming Pool.) Sabine Mar. 22 - 56,56 . Nove 29 - 61,85
Street and Buffalo Drive, Apr. 24 - 55,84 Dec. 31 - e/
1 mile west of post office. May 21 - 656677 1933 - Jan. 27 - 59,95
Depth, 900 feet. Measuring Junc 19 - 57.33 Mar. 9 -  a/
point, top of casing. July 26 - 5864 Apr. 15 = 8/
Abandoned well. Auge 17 -~ 61l.44 May 12 - 59,45
o Septe2l - 6l.63 June 22 - a
1931 - Jan. 30 = 55.50 Octs 26 = 60.82 Aug. 19 - 04742
May 21 - 54.46 Nove. 23 = 59.40 Sopt.20 - 3/

.J/ Pump running. _/”?ﬁﬁb running in nearby well.
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Water level fluctuations, ilvuston-Pasadensa area -- Continued

~Depth T T T Depthn Depth
Date to water Date to water Date to water
(feet) ______(feet) (feet)
Well 656 -= Continued Well 662 -~ Continued Woell 662 ~~ Continued
1933 - Nov. 22 - 62,20 1931 - Jan. 14 - 62,91 1936 ~ Apr. 24 - 61l.82
Dec. 23 - 63,31 Apr. 6 - 61402 lay 9 = 62425
1934 - Jon. 23 - 62,61 July 3 - 65.87 HMay 21 - G67.53
Fobe 21 - 62,78 Hove 3 - 8/ June 22 - 63,91
Mare. 21 - 62.47 Dec. 3 = Q July 24 - 65,09
Lar. 30 - 62.49 1932 - Jen. 3 = 62763 Aug. 26 =~ 67.25
Apr. 20 - &/ Feb. 6 - (0468 Septe26 = 8/
May 22 - 64299 Mar. 3 = 60.96 Octe 26 = @
June 26 - 8/ Apr« 8- & Nove 23 = 65432
July 24 - 67.97 May 7 - 58597 Decs 22 = 65.35
Aug. 16 - a/ June 7 - 60.98 1937 - Jan. 1 = 60433
Sept.21 - 68.58 ‘ July 6 = €2.07 Apre 27 -~ 60485
Octse 22 = 68423 Aug. 8 - 63.05 May 19 - 65.87
Nove 20 - 8/ Sept. 6 - o/
Decs 20 = 3/ Octe 11 =« o/
1935 - Jan. 30 - 65.88 Hove 4 = 00.42 Woll 663
Feb. 28 - 65.46 Nove £ - 52408
Mar. 21 - 66.01 1933 - Jone 20 - 87473 South Texas Cotton 0il Co.
Apr. 23 - a/ Har. ° - g Noar junction of H. E. & W.
May 20 - 65.27 sy 12 ~ &/ T, and I. & G. We railroads.
June 18 - 66.22 June 22 - af - 27 miles northeast of post
July 26 - o/ Aug. 19 - @/ office. Depth, 740 feet.
Aug. 16 - 068.34 Septe20 = 63461 Measuring point, top of
Sept.20 -~ 68,38 Oct. 31 = a pump base i3 foot above
Oote 25 - 68421 Hove 22 = @&/ ground.
Nove 22 - &/ Dec. 23 - 62,19
1936 - Febs 19 = &/ 1934 - Jene 23 - 61,91 1931 - Jan. 14 - 56427
Mar. 19 - 63,58 Febe 21 =~ 62,04 Apr. 6 - 54,91
Apr. 2¢ - &/ Mar. 21 - 61,31 Septe 9 - 61,20
Nay 9 - 65.89 Har. 30 - Gl.32 Hove 3 - 8/
May 22 - 5/ Apr. 20 - g/ Dece 3 =~ 3/
July 24 - 66459 Moy 22 - 63.11 1932 - Jan. 8 - &/
Auge 26 - 67.99 June 26 - 67.76 Fobs 6 -~ 36,10
Septe26 - 68405 July 24 = (9.48 liare 3 -~ 55,87
Octe 26 = 67.25 Aug. 16 = a Apr. 8 ~ 55,82
Nove 23 = 65419 Septe2l - 68,00 lay 7 -~ 54483
Dece. 22 = G4, 89 Octe 22 = 66,94 June 7 = 56;03
1937 - Febs 1 = 62471 Nove 20 - 66435 July 9 - 58483
Mor. 26 - o/ Decs 20 - 64442 Auge 8 = 57472
Apr. 27 - 66493 1935 - Jane. 30 = 63461 Sept. 6 = 59,65
May 19 - 68409 Febe 20 = 62,66 Oct, 11 =

liare 21 - 062458
Apre 23 = 61,99
May 20 = 62493
June 18 - 65439
July 23 = 65431
Aug. 16 - a/
Sepﬁ.ZO - 6Ge4"7

Well 662

South Texas Cotton 0il Co.,
near junction of iI. E. & W.
T. and I. & G. ife railroads,

23 miles northeast of post Octs 25 = o/
office. Depth, 834 feot. Nove 22 = 3/
Measuring point, top of pump 1936 = Febe 19 - 6146%
base. Mars. ‘12 = 60,52

E]’Pump rumming. Eyriimp running in nearvy well.

Nove 29 = 56425
1933 « Jan. 27 -~ 53.96
Hare 9 = 52460
Hay 12 - '53.90
June 22 -~ 55.32
Aug. 19 -~ 56428
Septe20 ~ 56456
Octe 31 = 56425
Nove 22 = 55.56
Doce 23 = 54,10
1934 ~ Jane 23 =~ 53433



37
Water level fluctuations, Houston-Pasadena ares -- Continued

Depth T Depth Depth
Date %o water Date to vater Date to water
(feet) ___(feet) _ (feet)
Well 663 -~ Continued Well G73 -~ Continued Well 678 -- Continued
1934 - Feb. 21 - 52.96 1934 ~ Apr. 20 - 45404 1931 -~ Nove 2 = 26.07
" Hare 21 - 52,94 May 22 - 4b4E3 Dece 1 = 24,36
Yare. 30 - 53,13 June 26 - 40,66 1932 - Jane 7 ~ 23.25
Apr. 20 - 53,49 July 24 - £1,29 Febs 5 =~ 22,04
May 22 - 53452 Auge 16 - 52,33 liare 3 - 21.00
June 26 - 56,01 Sopte22 - 5277 Apr. 7 -~ 22.48
July 24 - 57.44 Oct, 22 ~ 50.24 IIay C -~ 23,07
Aug. 16 - 58,30 Hov. 21 = June 6 = 23438
Sept.21 - Sealed Dece 21 - 45,80 July 8 - 21.87
1935 « Jan. 31 - 44,27 Auge 5 = 21466
Feb. 28 -« 44,03 Sept. 6 ~ 20487
Well 673 Mar. 22 - 43.78 Octe 10 -~ 21,55
Apre 24 - 45.47 Hove 3 « 21,80
I K. & T. Railway Co. May 21 - 45.37 Hove 28 - 22,19
yards, on North kain St., June 19 = 46.47 Dece 27 = 20466
1 mile north of post of- July 26 - 47.66 1933 - Jane 27 = 20684
fice. Depth, 1,638 feet. Aug. 17 - 48416 lfars 9 = 20457
Not used. lleasuring Sept.2l - 47,93 Apr. 15 -~ 21460
point, top of air lino. Oct. 26 ~ 46413 May 11 - 22.06
Wove 23 = 42,68 June 22 ~ 22403
1931 = Jan. 29 = 52433 1936 - Febs 20 = 45.75 Auge 13 =~ 21,73
Apr. 7 - 44.43 Mare 19 = 45,60 Sep’t.lo - 20640
May 20 - 52475 Apr. 25 - 47427 Octs 30 - 20.90
July 16 - 56.84 May 9 = 48,71 Hove 21 - 20453
Aupe 11 - 49,10 HMay 22 = 48651 Dece 21 ~ 21,57
Septel0 - 49,38 July 24 = 51453 1934 =~ Jane 22 - 18.85
Hove 3 = 46,95 duge 256 = 55457 Foebe 20 =~ 1851
1932 -~ Jane 7 = 42431 Oct. 27 = 56478 llare 20 - 19.29
May 7 - 47,76 Hove 24 - 53.43 lar. 30 « 20.60
June 16 - 50,04 Dec. 22 - 53,21 Apre. 19 - 19,23
July 9 ~ 50,90 1937 - ¥ebe 1 - 50.39 Lay 21 =~ 20405
Auvuge 8 - 54.12 Apre 27 « 5leC5 June 25 =~ 24,80.
Septs 7 - 53438 liagr 19 = 834563 July 23 - 24.96
Oct. 8 - 52.24 — e A\lgo 15 - 23.05
Nove 4 - 49,75 Sent.21 - 23,64
Dece 27 =« 45,37 Well G7C Octs 22 = 22.81
1933 - Jane 30 - 44,92 Nove 20 -~ 22.18
HMare 11 - 44,15 Houston Gas & Fuel Co., Dece 20 = 20430
Apre 15 - 44.65 Commerce and Lelrainch Sts., 1935 - Jane 30 ~ 21491
May 13 - 45,12 % mile northeast of post Fobe 28 = 19.75
June 21 - 48,98 office. Depth, 1392 feet. Mar. 21 -~ 19.58
Aug. 18 - 50.80 Heasuring point, top of Apre 23 - 18.64
Sept.19 - 50.87 casing. Abandoned well. iiay 20 - 18,18
Octe 31 = 49,00 June 18 - 18473
Nove 21 = 47.42 1931 = Jane 7 = 27474 July 25 - 19.08
Deces 23 - 46.70 Febe 15 « 28.44 Auge 16 - 19,23
1934 - Jan. 23 - 44,82 lMay 20 = 25.50 Septe20 = 19,93
Fobe 21 - 44.35 June 30 ~ 27450 Octe 25 =~ 19,29
Mar. 21 - 44,98 Auge 11 - 27,91 Nove 22 =~ 1877
Mar. 30 = 44,70 Septe 8 =+ 26422 1936 - Febe 19 ~ 26.46

&/ Pump running., b/ Pump running in nearby welle
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Water level fluctuations, Houston-Pasade:a area -- Continued

Depth Denth Depth
Date to water Date : to water Date to water

(feet) N (foot) = (feet)

Well 678 == Continued Well 63C -- Jontinued Well 695 ==~ Continued
1936 - Mare. 18 - 25,90 1933 ~ Nov. 21 - 364930 1931 - Febe 4 - 73.13
Apr. 24 - 23.11 Dec. 21 - 35,40 Apre 7 = 73,91
May 7 - 21,89 1934 - Jam. 22 - 32.60 May 20 - 80.97
May 21 - 24450 Febe 20 -~ 34482 June 24 - 85,95
June 22 - 27.95 Kare 20 = 39472 Auge 11 - 87.25
July 24 « 27.44 Mar. 30 - 36.96 Septe 38 - 86,99
Auge 25 - 28,51 Apr. 13 = 39,59 Move 2 = 85,34
Septe25 = 27479 May 21 - 38460 Dece 1 =« 81440
Octs 26 -~ 31,42 June 25 - 53,18 1932 - Jan. 7 - 76405
July 23 - 49,94 Febe 5 - 72428
Aug. 15 - 50.21 Mar, 3 - 69,18
Well 680 Septell - 48482 Apre 7 - 178480
. Octe 22 - 45,38 I\iay 5 - 78432
Houston Bloctrio Coe., La- HWove 20 = 43,77 June 6 = 73490
Branch St. station, 7; mile Dec. 20 ~ 41479 July 8 - 83,11
northeast of post office, 1935 - Jane 30 = 46,10 Auge 8 - 82460
on Bayou. Depth, 1350 Feb. 28 = 42.21 Auge 2C -~ 73.87
feet +. lieasuring point, ‘lar. 21 - 43.05 Septe 6 - 50420
top of casing. Abandoned Apr. 25 - 43.96 Octe 10 -~ 77.23
well. Hay 2¢ - 43.28 Move 3 = 7238
‘ June 18 - 51.05 Hove 28 -« T1.92
1931 - Jans 8 - 33425 July 25 - 59466 Dece 27 = 72425
: Febe 18 -~ 27435 Auge 16 « 060.01 1933 = Jan« 27 - 75016
May 20 -« 40.33 Septe20 - 57.34 llare O = 67483
May 30 = 44,74 Octs 25 - 51.49 Apr. 18 ~ 75,10
June 30 ~ 47.24 Hove 22 = 474850 Hay 11 - 77,12
Aug. 11 - 47.87 1036 - Feb, 12 - 51.63 June 22 - 81.73
Septe 8 = 46.50 Mar, i2 - 49,72 Auge 18 -~ 60.10
Nove 2 = 42,15 Apr. 24 - 49,76 Septel9 = 64430
Dece 1 - 40403 May 7 -~ 49.63 Octe 28 =~ 7T0.36
1932 - Jane 7 =~ 36420 lay 21 - 46,51 Nove 21 ~ 78461
Feb. 5 = 40.53 June 22 -~ 58465 Dece 21 - 49,62
Mare 3 = 41,83 July 24 - 55.80 1934 - Jane 22 ~ 48468
Ap!‘o 7 = 42493 Aug. 23 = 58400 Febe 20 - 47.66
May 6 = 36491 Septel25 - 52.2% Mar. 20 - 47.71
June 6 - 37.80 Octs 20 = 54488 Kare 30 -~ 47477
July 8 - 41.85 Hov. 2& - 56,11 Apr. 19 -~ 47,06
Auge 5 - 46,58 Dec. 22 - 52,51 Moy 21 -~ 48423
Septe 6 - 237.46 1937 - Jans 27 - 50.74 June 25 = 40453
Octs 10 - 3595 Hare 22 - 48,32 July 23 - 49491
Nove 3 = 38400 Apre 26 - 57,08 Auge 15 = 50,47
Nove 28 - 31.37 May 19 -« 63.56 Septe21 ~ 51,85
Dece 27 - 294067 Octe 22 -~ 51.31
1933 - Jan. 27 - 32.03 iflove 20 - 61450
Hare 9 -~ 29492 Well 695 Dece. 20 - 50.76
Apr. 15 - 33.07 1935 « Jane. 30 - 49,79
May 11 - 40430 ilarris County, Cowrt House Febe 28 - 49,18
June 22 - 45452 yard, 3 bloclis north of Mare 21 -~ 48,97
Auge 18 - 45,84 post office. (6-inch cas- Apre 23 -~ 4882
Septel9 - 43495 ings) lieasuring point,top Moy 20 - 48,67
Octe 30 = 37,70 - of 'air liiies Abanndoned well. June 18 = 49,09

&/ Pump running. EQF?Ump running in nearoy well.
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Water level fluctuations, Iouston-Pasadena area =~ Continued

Depth Depth Depth
Date to water Date to water Date to water
(feet) (feet) (feet)
Well 695 -- Continued Well 738 -- Continued Well 741
1935 - July 25 -~ 49485 1933 ~ Mar. 9 - 62.34 Houston Electric Co., car
Auge 16 = 50427 Apr. 14 - 61,44 barns on Navigation Blvd.,
Sept.20 -~ 50.86 May 11 = 61429 2 miles enst of post of-
Oct. 25 - 50,76 June 22 - 6l.34 fice. Depth, 540 fect.
Nove 22 - 50.18 Aug. 18 - 61.45 Measuring point, top of air
1936 - Feb. 19 - 4C,10 Sept.19 - 61443 lines Abandoned well,
ilare 19 - 43415 Octe 30 = 61453
Apr. 24 - 48,78 Nove 21 = 61,58 1931 - Jane 3 -~ 47.95
May 7 = 49,00 Decs 21 - 61456 b/ Mar. 25 - 43,54
May 21 - 49.26 1934 - Jan. 22 - 61l.43 5/ July 2 =~ 49.22
June 22 - 49.63 Febe 20 = 61,08 > Aug. 12 40,61
July 24 - 50.59 liare 20 - 60.81 b/ Sept. 8 - 49.84
Aug. 25 - 52.20 Hare. 29 - 60.76 E/ Hove 2 50.24
Sept.25 - 53.15 Apr. 19 - 60.68 B/ Dec. 1 50443
Oct. 26 - 53,61 May 21 - 60.74 5/ 1932 - Jane 7 - 50,65
Nove 24 = 53457 June 25 = 60.97 B/ Febe 5 = 50.80
Dec. 22 = 53+5C July 25 - 61425 B/ liare 3 - 50692
1937 - Jane 27 = 50421 Aug. 1% - B1.50 B/ Apr. 7 - 51,06
Mare. 22 - 52404. Sept.L - 61.83 B/ May 6 = 51¢20
Apr. 26 - 52438 Octe 28 - €2.15 5/ June 6 = 51437
May 19 - 53.12 Hov. 20 - 62.33 b/ July 8 - 51.45
Dec. 20 - 62431 B/ Auge 5 = 51470
1935 - Jan. 30 - 62.32 B/ Septe 6 51484
Well 738 Feb., 23 - 62.30 %,/ Octe 10 = 52400
Har. 21 - 62,28 b/ Nove 3 = 52.1C
Houston Packing Co., Navi- Apr. 25 - 62,32 y Nove. 28 52426
gation Boulevard, 17 miles Lay 20 - 62438 b/ Dec. 28 52430
west of post office. Depth, June 18 - G2.46 ‘B/ 1933 - Jan. 27 52412
417 feet. UMeasuring point, July 25 - 62,52 P/ Mar. 9 52.51
top of casing--top of tee. Aug. 16 - 62.65 b/ Apr. 14 52462
Abandoned well, Sept.20 - 62,86 %/ May 11 52454
Oct. 25 - 63,07 B/ June 22 52.36
1931 - Jone 8 - 62437 Hov. 22 - 63.15 B/ Auge 18 - 52,76
Apr. 6 - 62483 1936 - Feb. 19 - 62.93 B/ Septel9 ~ 53430
Hey 6 - llar. 18 - 62.90 B/ Octe. 30 - 63.45
to Oct. 12 - Apr. 24 - 63.02 B/ flove 21 53452
Nove 2 = 04.00 lMay 7 - 63.04 5/ Dece 21 - 53462
Dec. 1 - 03486 Hay 21 - 03.06 %, 1934 - Jan. 22 53,72
1932 - Jane 7 = 03.68 June 22 =~ 63.11 g/ Pobs 20 = 53,75 b/
Febs 5 = 63.46 July 23 - 63.25 5/ Mar. 20 - 53.81
lar. 3 - 63.10 Aug. 25 - 63,52 B/ Mars 29 - 53.84
Apr. 7 - 62,89 Sept.25 = 63479 g/ Apr. 19 - 53.88 b/
May 6 - 62465 Octs 26 - 64.00 5/ Hay 21 - 54.00 b/
June 6 - 62.43 flove 24 - 64.09 tg/ June 25 - 54.10
July 8 - 62447 Dec. 22 - 64,13 b/ July 23 - 54,23 b/
Auge 5 - 62452 1937 - Jan. 27 - G4.27 B/ Augs 15 - 54,34 B/
Septs 6 = 62460 Kar. 22 - 64,52 b/ Sept.2l -~ 54.50 B/
Nove 3 = 62459 Apr. 26 - 84.63 b/ Oct. 22 - 54.64 B/
Nove. 28 - 62.52 May 19 - 64,78 B/ Hov. 20 - 54.77 b/
Dec. 28 - 62,45 Dece 20 = 54.84 B/
1933 - Jan. 27 - 62,00 L 1935 - Jan. 30 = 54,96 B/
8/ Pump running. b/ Pump running in nearb woll.
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Water level fluctuations, iiountos-Pusadena area -- Continued

Depth Depth Depth
Date to water Date to vater Date to water
(feet) (feet) (feet) -
Well 74} -- Continued Well 746 -~ Continued Well 751 -- Continued
1935 - Feb, 28 = 53,00 E/ 1932 = July 9 -~ <3.26 b, 1933 = Hove 22 - 58417
lare 21 - 55.,05 b/ Auge 5= 63468 D Dece 23 = 57499
Apr. 23 - 55,12 B/ Septs 6 - ce.sz’g/ 1934 - Jane. 23 - 57423
May 20 - 55.18 B/ Octe 11 = 64,02 Fobe 21 - 56485
June 18 - 55.26 b/ Hove 3 =~ 63.34 Hars 21 - 56417
July 25 - 55435 E/ Nove 26 « 62.42 b are 29 ~ 56423
Aug. 16 - 55,43 b/ Decs 28 = 6le45 B/ Apre 20 - 56434
Sept.20 - 55,50 B/ 1933 - Jan. 27 - 61,27 b/ Moy 22 - 56498
Oct. 25 - 55.67 Mar. 9 - 59.31 June 25 - 58.64
Nove 22 = 55.72 Apr. 15 - 59,08 3/ July 24 - 59.91
1936 - Feb. 19 - 55480 May 15 -« Sealed Auge 16 ~ 60.56
liare 18 - 55478 : Septe2l - 61,07
Apr. 24 - 55.85 Octs 22 = 60.89
May 7 - 55.087 B/ Well 751 Hove 20 ~ 60.64
May 21 - 55489 Dece 20 ~ 59449
June 22 - 55,92 Texas Pipe Line Co., Walles- 1935 - Jan. 30 - 58414
July 23 - 55.98 ville Road, 5 miles north- Febe 28 - 57.33
Auge 25 = 50406 east of post oifice. Denth, ilare 21 = 56493
Sept.26 -~ 5€.16 540 feet. ioomuting moeint, Apre. 235 - 06456
Octse 26 ~ 56420 top of air linz 4.5 feet llay 20 - 56429
Nove 24 - 56,23 avove ground. shmndoned June 18 - 56456
Dece 22 - 56417 well. July 25 = 57.29
1937 - Jane 27 = 56424 Auge 16 - 58400
lMars 22 = 56429 1931 ~ lare. 10 - 04.11 Septe20 - 59435
Apre. 26 = 56430 llay 25 ~ 54.87 Octe 25 - 58483
May 19 - 56.32 July 3 - 56.11 Nove 22 - 58,08
Auge 11 - 57.23 1936 - Febe 19 - 56420
Septe 9 - 58-13 Hare. 16 -~ 5568
Well 746 Nove 3 = 59.13 Mare 17 = 55,78
Dec. S5 - 5771 Ilare 17 =~ 55475
Texas and New Orleans Rail- 1932 = Jan. 8 = 56445 Mare 17 = 55074
way Co. creosoting plant on Febe 6 =~ 55,49 Apr. 24 -~ 56.07
Liberty Road, 3% miles Mare 3 - 54,40 Mey 9 = 55499
northeast of post office. Apre 7 - 53.28 May 21 - 55499
Depth, 658 feet. Measuring May 6 = 53426 June 22 - 56493
point, end of 6-inch dis- June 7 - 53.82 July 24 - 5787
charge pipe 4 feet above July O = 54.72 Auge 25 =~ 50404
ground. Auge 5 = 55.33 Septe26 - 659,86
Septe 6 = 55.58 Octe 28 ~ 60639
1931 - Jan. 12 - 63.17 Oct. 11 - ©55.44 Nove 23 = 59443
July 3 - 64.74 Nove 3 - 55.00 Dec. 22 ~ 58.16
Aug. 11 - 66428 ove. 28 - 54.52 1937 - Jan. 27 - 56434
Sept. 9 - 6705 Dec. 25 = 55.76 lfare 26 = 57067
Hove 3 - 67.57 B/ 1933 - Jane 27 = 53.00 Apr. 27 ~ 60,18
Dece 3 - (5.98 lars 9 ~ 52.34 May 19 - 62477
1932 - Jan. 8 - 64.62 Apr. 15 - 52.28
Febs 6 - 63.48 Mey 12 - 52.C8
ilare 3 - 62.35 June 22 - 54.32 Well 757
Apre 8 - (l.30 Aug, 15 - 535.96
May 7 - 61422 b/ SepteR0 « 57415 Layne-Texas Cos, llarket St.
June 7 - 62.18 Q/ Octs 31 - 58418 4% miles east northeast of
b/ Pump running in neardy well.

8/ Pump running.



Water level fluctuations, liouston-Pasadcna area =- Continued
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Depth Depth ~ Depth
Date to water Date to water Date to water
(feet) (feet) (feet)
Well 757 -« Continued Well 757 == Continued Well 759 == Continued
post office. Depth, 676 1935 - Ifay 20 - 58.78 1932 = Octe 11 = a
feet. Measuring point, June 18 - 59,20 Nove 3 - 061,00
pump base at level of July 25 « 60¢34 Nove 28 - 60470
ground. Aug. 16 - 60.89 Dece 28 - 59,82
Septe20 = o/ 1933 - Joan. 27 - 59426
1931 - Febe 25 = 57461 Octe 25 = 61367 Hare 9 = 57460
Mar. 19 57433 Novs 22 - 60.84 Apr. 15 - 57,67
May 27 - 58426 1936 = Febe 19 - 59,03 May 12 = 58417
Septe 9 - 62,00 Hare 16 = 58410 June 22 - @
Nove 3 'g{ Mor. 17 - 58425 Auge 19 = 64336
Dece 3 - 61.18 Mar. 17 - 58430 Septe20 - @
1932 - Jan. 3 59,40 fare 17 = a Octe 31 = 66408
Febs 6 - 58444 Apr. 24 - 58732 Nove 22 - 8/
liare 3 = 56490 Moy 9 - 58433 Dece 23 - &/
Apre 7 « 55469 May 21 - 58441 1934 - Jane 23 = 64452
May 6 = 55453 June 22 - 59451 Febe 20 -~ 63491
June 7 a/ July 24 - 00455 Hare 20 - 62.26
July 9 a/ Auze 2 ~ 61.87 Hare 29 = 62,91
Auge 5 &/ Septe25 = 62465 Apre 19 - 63405
Sept. 6 8/ Nove 23 - 61482 May 21 - 63.99
Oote 11 - 57,92 Decs 22 = Obstructed June 25 -~ 66423
Nove 3 - 57435 1937 ~ Jane. 27 = @ July 23 - 67456
Nove 28 - 3{ lare 26 =« & Auge 15 - 68411
Dece 28 56.12 Apr. 26 - G8.76 SOptoZl - 63¢37
1933 - Jen. 27 s/ lay 19 - 66402 Octe 22 - 67499
lMare 9 - 53798 Nove 20 = 67443
Apl't 15 . 53472 Dece 20 ~ 64477
May 12 a Well 759 1935 - Jane 30 - 64439
June 22 - 57430 Febe 28 = 63455
Aug. 19 5931 Port City Compress. Foot liare 21 - 6326
Septe20 60473 of Buchanen St., 4% miles Apre 23 - a
Oct. 31 6l.90 east of post office. Depth, llay 20 = 62438
Nov. 22 Gl.8C 396 feet. Ileasuring poirt, Junc 18 = 63.10
Dece 23 = Gle6l top of casing, 1t feet July 25 - 64,14
1934 - Jane. 23 60481 above ground. Aug. 16 - a
Febs 21 - 60.12 Septe20 -~ 66419
Mar. 21 - 59,03 1931 - Febs 26 - 56485 Octs 25 -~ &
Mar. 29 - 59421 July 3 - 59428 Nove 22 - 64350
Apr. 20 8 Auge 13 = 60441 1936 - Febe 19 =~ 62458
May 21 - 60420 Septs 9 = 60498 liare 16 = 6180
June 25 Nove 3 = 60451 Mar. 17 - 6187
July 24 - 63,47 Decs 3 = 59463 Mare 17 - 61488
Auge 15 - 64408 1932 - Jan. 3 - 57.76 Mar. 17 ~ 61,88
Sept.2l 2 Feb. 6 - 8/ Apr. 24 - 61480
Octs 22 64.23 Hare 3 = a Hay 9 =~ a
Nove 20 = 63.82 Apre 7 - 56413 May 21 - 62,08
Dece 20 = 62432 May 6 = 55495 June 22 - 63450
1935 = Jan. 30 60¢91 June 7 - 8/ July 24 ~ 64452
Feb. 28 - 60.11 July 9 = 57.25 Aug. 26 = 65467
Hor. 21 - 59,74 Avge 5 - &/ Sept.26 = &
Apre. 23 - 59.10 Septe 6 = 506483 Oote 26 =~ 66474

5/‘?ﬁmp runninge

b/ Pump running in nearby well.
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Water level fluctualions, Houston-Pasadena area -~ Continued

Depth Depth Depth
Date to water Date to water Date to water
(feet) (feet) (feet)
Well 759 -- Continued Well 783 =~ Continued Well 790 ~- Continued
1936 - Nov. 23 - 6542 1935 - May 21 - 38450 1933 = June 23 -~ 52.16
Dece 22 - 63479 June 19 - 38460 Auge 23 =~ 8
1937 - Jans 27 ~ 63420 July 26 - 38.97 Sept.18 = 54,32
liarse 26 - 64,98 Aug. 17 - 39.3C Octe 31 = 53,90
Apr. 26 - 68439 Sente2l - 40416 Nove 22 - 53,00
May 20 - 71.66 Qcte 26 - 40.30 Dece 23 = 52.66
. Nov. 23 ~ 39.94 1934 - Jane 23 -~ 51461
1936 - Feb. 20 - 38.83 Feb. 21 - 51,03
Well 783 Mar., 14 - 39.07 Mare. 21 - 51.02
Apr. 25 - 39.00 IHars 30 - 50.78
Houston Riding & Polo Club. Moy 8 - 39.20 b/ Apr. 29 - 50400
Westheimer Road, 6 miles HMay 22 - 39.57 May 22 = 50673
west of post office. Depth, July 24 -~ 40.32 Junc 26 ~ E/
350 feet ++ licasuring Auge 26 - 41425 July 2¢ - 3/
point, top of casing, % Sept.25 ~ 41462 "Auge 16 ~ 8/
foot above ground. Octe 27 = 41477 Sept.22 - 8/
Nove 23 = 41439 Octs 23 - B/
1932 = July 8 = 38410 Dece 23 - 40.80 Nove 21 = 55453
Auge 8 - 38,57 1937 - Febe 1 =~ 39.64 Dec. 21 - 52,75
Septe 7 - 38447 Mare 26 = 39,41 1935 - Jane 31 = 51420
Octe 5 = 38454 Apre 27 = 39.57 Har. 1 -
Nove 7 = 38445 May 19 ~ 40630 Mare 22 ~ 53412
Nove 28 ~ 38425 Apr. 24 - 50699
1933 - Jan. 2 - 37.52 May 21 - 53,61
i Jan. 30 - 36.98 Well 790 Junc 12 ~ 83691
liare 10 = 36,37 Southern United Ice Co., July 26 = 5585
Apr. 15 - 36.27 Almede & Cleburne Sts., 2 Aug. 17 - 57.90
lay 13 - 36.44 miles south-southwest of Septs2l = 58476
June 23 - 37436 post office. Depth, 606 Octs 26 =
Auge 23 - a feets Measuring point, top Nove 23 -
Septel8 = 38416 of casing, le5 feet below 1936 - Febe 20 -
Octe 31 ~ 38436 level of ground. Mar. 16 - 55.80
Nove 22 - 38440 Apre 25 ~
Dec. 23 = 38429 1931 - Jan. 1% - 57.04 Liay 8 = 57443
1934 - Jan. 23 = 37.87 Apre 3 = 55.70 May 22 = 57471
Feb. 21 - 37.46 Septed - 60.33 July 24 - a/
Mors 21 - 37437 Nove 3 - 59,28 Aug. 26 - &/
Mar. 30 - 37436 Decs 5 ~ 54,62 Septe26 - &/
Apr. 20 ~ 37,10 1932 - Jan. 7 = Nove 23 - 61435
May 22 - 37.17 Apr. 8 = 51403 1937 = Febe 1 - 58496
June 26 -~ 3877 May 7 = 51.10 Mar. 26 - 60.05
July 24 - 39.75 Junc 15 - 52446 Apr. 27 - 60.47
Aug. 16 -~ 40.18 July 9 - 53.19 May 19 - 61423
Sept.22 -~ 40465 Aug. 8 - 53.97
Oct. 23 ~ 40,59 Septes 7 - 54461 I -
Nove 21 - 40.94 b/ Oct. 10 - 53,20 Well 801
Dece 21 ~ 39,72 - Nove. 23 = 5l.42
1935 ~ Jane 31 -~ 38.96 1933 =« Jane. 30 - 49,20 South Side Place, University
Mare 1 -~ 39.00 Mare 8 ~ 48,95 & Vas Sts., 53 miles south~
Mare 22 = 30.86 Apr. 15 - 48.88 west of post offico. Depth,
Apr. 24 - 38455 May 13 = 49451 600 feet +. lNoeasuring

&/ Pump rumning. b/ Pump running in nearby welle
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Water level fluctuations, IJoustoii~Pasadena area -- Continued

-

Depth "7 Depth Depth
Date to water Date o water Date to water:
- (feet) o (feet) (feet)
Well 801 -~ Continued Well 801 -~ Continued Well 804 -- Continued
point, top of cap, 7% foot 1935 =~ Octe 26 = 39,02 1934 =~ Octs 23 ~ 46443
above ground. Nov. 23 = 39400 Nove 21 - 46446
1936 - Feb. 20 =~ Doce 21 - 45.33
1931 - Jan. 24 - 39,44 Sealed 1935 - Jan, 31 - 44,54
Nove 3 ~ 39453 - : Mar. 1 - 44.12 b/
Decs 5 - 38.64 Mear. 22 - 44,07
1932 -~ Jan. 7 - 8/ Well 804 : Apr. 24 - 43,74
Febe 6 - 37.59 lMay 21 - 44.01 b/
Mar. 4 - & West University Place, West June 19 - 44,83 b/
Apre 8 ~ 36416 University St., “}1 miles July 26 = 43.73 _'l?/
May 7 - 36482 west-southwest of post of- Auge 17 = 44466 b/
May 7 = 36455 fice. - Depth, G50 feet +e Sept.?l - 47431
Mey 7 -~ 36440 Measuring point, top of tee, Oct. 26 - 46429 b/
May 7 ~ 36425 2% feet above ground. Aban- Nove 23 - 45.63
June 7 - 8/ doned well., 1936 - Fobs 20 - 43.94 b/
July 8 = 37,15 Mar. 16 - 43,97
Sept. 7 - & 1931 = Nove 3 - 45.41 Apr. 25 - 44.39 b/
Octe 5 = 36,97 Dece 5 = 43,98 Moy 8 - 44,70 B/
Nove 7 - 36448 1932 - Jan. 7 -« £3.08 May 22 - 44,97 b/
Nove 28 = &/ Fobs € = 42,70 July 24 - 45.49 B/
1933 = Jan, .2 -~ 35¢78 Mar, 4 - 42,18 Auge 25 = 48455
Jan. 30 = 34496 Apr. & - 41.05 Septe26 -~ 47,05 b/
Mare 10 - s/ Koy 7 - 41,15 Octe 26 - 47.53 ~
Apre 15 - 34458 June 7 = 41490 Nove 23 - 46458 b/
Mey 13 - &/ July 8 - 41.86 Doc. 23 - 46.16 B/
June 23 - 36492 Auge 8 - 42,12 b/ 1937 = Mar. 26 - 42,82
Octe 31 =~ 37.20 Septe 7 ~ 41,98 Apr. 27 = 44438
Nov. 22 ~ a Octe 5 ~ 42,02 May 19 - 45,71
Dece 23 = 3T7a25 Nove 7 - 41,39
1934 - Jans 23 = 37460 Hove 23 = 41,10 b
Febs 21 - 3/ 1933 - Jan. 2 - 40.41 B/ Well 809
Mar. 21 - 37.65 Jan. 30 = 39470
Mar. 30 - _a_/ Mar. 10 = 39.38 Gem Electric and Ice Co.,
Apr. 20 - 3/ Apre 15 = 39.35 3ellaire, 7 milcs southwest
Mey 22 - 3/ ilay 13 - 39,80 of Houston post office.
June 26 - 2./ June 23 = 40467 Depth, 110C feet +. Mea-
July 24 - g./ Auge 23 - 41473 suring point, top of cas-
Auge 16 =~ 3/ Septel8 -~ 42.00 ing, 4 fect ahove ground.
Sep‘t.22 - a Octe 31 - 43.07
Octe 23 = 39391 Hove 22 = 43,12 1931 - Fob. 16 - 43,60
Nove 21 = 39.20 Dece 23 = 42,95 Apr. 7 - 42,90
Dec. 21 - 38478 1934 - Jen. 23 - 42,74 b/ May 21 =~ 42,52 b/
1935 - Jan. 31 = 37490 Febe 21 ~ 42.68 July 2 - 43.60 b/
Mere 1~ &/ Mar. 21 - 42,50 Aug. 12 - 24,52 ‘g/
Mor. 22 - &/ Mar. 30 - 42.29 Sept.10 - 45.00 B/
Apr. 24 - 8/ Apr. 20 -~ 42,05 Octs 20 = 45.84
May 21 = 37449 liay 22 =~ 42,00 Nove 3 - 45.82
June 19 - &/ June 26 - 43.91 b/ Dece 5 = 45,18
July 26 = Y4 July 24 - 1932 ~ Jan. 7 = 43,94
Auge 17 - &/ Aug. 11 - Feb. 6 = 43,23
Sept.21 = a/ Septe22 = 46447 Mare 4 - 42,70

8/ Pump running. b/ Pump running in nearby wolle



Water level fluctuations, Houston-Pasadena aree -- Continued
Depth Depth Depth
Date to water Date to water Date to water
(feet) (feot) (feet)
Well 809 =~ Continued Well 8092 -~ Continued Well 820 -~ Continued
1932 - Apr. 8 - 41.83 1936 - Septe2G - 28,70 b/ 1934 -~ Nove 21 - 29463
Moy 7 = 42.63 g/ Octe 27 = 40492 Dece 21 = 29.59
June 7 - 42.92 B/ Hove 23 - 48455 1935 - Jan. 31 - 2937
July 8 = 43,30 S/ Dece 23 - 47.94 Hare 1 = 29.11
Aug. 8 - 43.86 F/ 1937 - Feb. 1 - 46463 Mar. 22 - 28.99
Sept. 7 = 43425 b/ Mar. 26 - 45,84 b/ Apr. 24 - 29.28
Oct. 5 - 42,98 B/ Apr. 27 - 46409 May 21 - 29.17
Nove 7 - 42.40 B/ Lay 19 = 47.36 June 19 - 29.80
Nove 28 = 42,11 July 26 - 30,66
1933 ~ Jan. 2 - 41,37 %/ - Auge. 17 - 31.13
Jan. 30 - 40.86 B/ Well 820 Sept.2l - 31463
Mar. 10 - 40.52 B/ Octe 26 -~ 31,28
Apre. 15 - 40.36 1_)/ Institute Place, Almede Road, Nov. 23 - 30.60
May 13 - 40.83 E/ 5,'1; miles south-southwest of 1936 - Feb. 20 - 29.38
June 23 - 41.82 g/ Houston post office. Depth, Mar. 16 - 29.30
Aug. 23 - 42,78 S/ 310 feet. Ileasuring point, Apr. 25 = 30.51
Septe18 - 43,12 B/ top of casing, 0«4 foot above May 8 - 30445
Octs. 31 - 43.60 lovel of ground.Abandoned well. Moy 22 -~ 30.24
Nove 22 = 43.55 July 24 - 30.34
Dece 23 - 43.22 1931 - Septe24 - 28,95 Aug. 26 - 31,33
1934 - Jan. 23 - 42,83 Nove 4 = 20,44 Septs26 - 31,14
Febe 21 - 42,67 Decs * 5 = 29,11 Octe 27 - 31,08
Mar., 21 - 42,91 1932 -~ Jan. T -~ 27.24 Nov. 23 = 31.07
Har. 30 - 42,91 Feb. 6 - 26.18 Dec. 25 - 30439
Apr. 20 - 42,64 Apre 6 - 28,20 1937 - Feb. 1 =~
May 22 - 43.02 June 1C = 28495 Har. 26 -
June 26 - 44,71 July 9 ~ 28,73 Apr. 27 - 30.24
Suly 24 - 45.84 b/ Aug, & - 28.34 Mey 19 =~ 30,69
Aug. 16 - 46.44 %/ Sept. 7 - 28430
Sept.22 - 46.92 b/ Nove 7 - 28469
Octe 23 = 47.07 fiove 20 - 28477 Well 53
Nove 21 - 46475 b/ 1933 - Jen. UG - 28440
Dec. 21 - 46,09 Apr. 156 - 27.50 Port City Ice Co., 2715
1935 = Jan. 31 - 45.11 HMay 15 - 28.23 McKinney St., 1 nile east-
Mare 1 - 44.69 Aug. 23 - 27486 southeast of post office.
Mar. 22 - 44,70 _13/ Sept«ls -~ 28.00 Depth, 650 feet. Iieasur=-
Apr, 24 - 44,62 Octe 31 - 28,10 ing point, top of casing,
lay 21 - 44473 Nove 22 = 23.11 0.5 foot above ground.
July 26 - 45,68 b/ Decs 23 ~ 28425
Aug. 17 - 46.35 1934 - Jane. 23 = 27,99 1931 - Jan. S - 71425
Septe2l - 47.47 Febe 21 = 2759 Febe. 13 - 70.74
Octe 26 - 47,32 Mer. 21 - 27,56 Apr. 6 - 69,89
Nove 23 - 46496 b/ Mars 30 - 27,54 June 30 - 76,12
1936 - Febs 20 = 45.26 Apr. 20 - 27,53 Aug. 11 - 77.33
Har. 16 = 465,00 Moy 22 - 27.76 Sept.10 - 77.44
Apr. 25 - 45.38 June 26 - 28.52 Octe 13 ~ 75.35
May 8 - 45.56 July 24 - 28,73 Nove 3 - 73443
May 22 - 45.87 b/ Aug. 16 - Dece 3 - 70.28
July 29 = 46435 Septe22 - 29.42 1932 - Jan. T - 67.54
Auge 26 = 48.46 b/ Octe 23 = 29,64 Febs 6 - 65.72

&/ Pump running.

b/ Pump running in nearby woll.



Water level fluotuations, Ilouston-Pasadena area -- Continued

45

Depth Dopth Depth
Date to water Date to water Date to wator
(feot) . (feet) (feet)
Well 853 -~ Continued 1936 - May 21 « 74,64 Well 868 == Continued
June 22 - 78.23 )
1932 - Mar, 4 - 64,94 July 23 - 80.60 1934 - Jan. 22 - 53.08 b/
Apr. 8 - 63.83 Auge 25 -~ 83.25 Febe 20 - 52441 b/
Hay 7 = 65413 Septe2B - 34425 Mar. 20 = 51448 %/
June 16 - 69.54 Oct. 26 - 80.54 Mare 29 - 5l.44 _/
July © - 69.73 Hove 24 = 75,79 Apr. 19 - 53.75 g/
Augo 8 - Tl.62 Dece 22 - 73.28 I,Ia,‘y 21 - 5750 /
Septe 7 - 72418 1937 = Jan. 27 ~ 71.98 June 25 = 60.54 B/
Octse 10 - 69425 lare 22 - 74.89 July 23 ~ 62.29 P/
Hove 4 - 67.38 Apr. 26 - 78432 Auge 15 = 63.06 _b/
Nove 29 - 65480 oy 19 - 01.86 Sept.21 - 62.68 B/
1933 - Jane 2 = 64467 _ Oct. 22 - 60.28 P./
Jan. 28 - 62.90 Wove 20 - 58,40 B/
liare 8 - G63.10 Tlell 8GS Dece 20 - 55.57 :."/
Apr. 14 - 63,65 1935 - Jan. 30 -
May 11 - 64.24 Itughes Tool Cec., Tlughes and Febs 28 - 53.85 b/
June 21 - 67.12 North Capitol Sts., 3 miles Mar. 21 - 653.48
Auge. 18 - 70,08 southeast of post office. Apr. 23 - 564,24
Septel8 - 72.13 Depth, 697 fecl. Iigasuring Hay 20 « 56467 B/
Octe 31 - 74.23 point, top of steel plate, 1 June 18 - 60415 3/
Nov. 22 - 72445 foot above zrouund. July 25 -
Dec. 21 -~ TLaT7 Aug. 16 -~
1934 - Jan. 22 - 70.74 1931 - Jan. 8 - 050.25 Sept.20 - 60.79
Febe 20 = 69,77 Jan. 10 = 50425 Oct. 25 =
Mare 2C - 69449 lioy 25 = 49.54 Nov. 22 -
Mar. 30 = 68457 July 2 - 52,98 1936 - Feb. 19 -
Apr. 19 - 69.41 Aug. 12 ~ 34440 Mar. 16 - 52.75
May 21 - 71.81 Sept. 8 - 54,56 Apre 24 - 52467
June 25 = 75466 ore 2 - 52.07 Hay 7 « 56.26
July 23 - 77.23 1932 ~ Jan. & - 43.26 May 21 - 57.54
Aiuge 15 = 784,06 Pebe 5 - 47.18 June 22 - 60437 b/
Septe2l = 77,96 Mars 5 - £5,75 July 23 - 62429
Octe 22 = 76483 Apre 7 - 44,57 Aug. 25 - 62.52 b/
Nove 20 - 75.64 May 6 - 45.79 Septe25 - 64424 B/
Decs 20 - 72458 June € -~ 47.24 Oct. 26 - 60,31
1935 = Jan. 30 = 70.19 July 8 ~ 48450 Hove. 24 - Obstructed
Febs 28 - 71403 Aug. 5 -~ 48,98 Dece 22 - 65482 b/
Mar. 21 - 70.69 Sept. © = 49.20 1937 - Jan, 27 - 57.47 B/
Apr. 23 -~ 71470 Oct. 1 -~ 47,13 Mere. 22 - 57.44 b/
liay 20 - 72409 Hove 5 - 45,80 Apr. 26 - 59.81 %/
June 18 - 72458 Nov. 28 - 44.85 May 19 - 62442 B/
July 25 - 7386 Dec. 28 - 43.71
A-ugo 16 - 76-26 1953 had J&no 2'/ - 4:2.72
Septe20 - 76.86 liar. 2 - 42.26 Well 881
Octe 25 - 76405 Apr. 14 - 42,35
Nove. 22 - 73494 May 11 - 44.03 Terminal Compress Co., 82nd
1936 - Feb. 19 - 71,75 June 22 ~ 47.00 St. and Harrisburg Blvd.,
Mar. 16 - 71.02 Aug. 15 - 5% miles southeast of post
Mar. 17 - 71,13 Septeld = 056464 office. Depth, 650 feet +s
Mare 17 - T1.33 Octe 30 - 57.11 Measuring point, top of tee,
Apr. 24 - 72.62 Nove 21 - 55.56 3.5 feet above ground.
May 7 = 74.10 Dec. 21 - 55.02

a/ Pump ruming.

b/ Pump running in nearby

welle



Water level fluctuations, ilouston-~Pasadena area -- Continued
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Depth Depth Depth
Date to water Date to water Date to water
(feet) (feet) (feet)
Well 881 -- Continued Well 831 =~ Continued Well 376 -~ Continued
1931 - Jan. 21 - 54.35 1935 - Octs 25 = 53.61 1933 - Jan. 27 - 41.85
July 2 - 57.57 Hove 22 - Mare 9 - 4l.16
Auge 12 - 58.67 1936 - Feb. 19 - 51.065 Apr. 14 -
Septe 8 = 59.29 Mar. 16 - 50.33 HMay 11 ~ 44.23
love 2 - 60410 ifar. 17 - 50.48 June 22 - &/
Dec. 1 - 56.97 Mar. 17 - 50.50 Aug. 18 - a
1932 - Jan. 8 - 54.12 Mare. 17 -« 50,50 Septeld - 56433
Febse 5 - 53.46 tiare. 18 - 50454 Oct. 30 = 55493
Mare 3 - 50436 Apr. 24 - 49.86 Nove 21 = 55439
Apre 7 - 48.44 May 7 = 40,36, Dece 21 =~ 55.76
Hay =~ 6 - 48.67 May 21 - 50.16 1934 - Jan. 22 - 52.28
June 6 - 49.84 June 22 ~ 51436 Febe. 20 - 53450
July & - 51.38 July 24 - 52453 Mars 20 ~ 53.00
Auge 5 =~ 53,30 Auge 26 - Mare 29 - 53437
Septs 6 = 51.28 Septel5 - Apre 19 =~ Sealed.
Oct. 10 - 50.33 Yerd locked 1937 = June 9 - 59447
Nove 3 = 50.00 Oct. G - " '
Nove 23 - 49,36 Hov. 24 - " :
Dec. 23 - 49.21. Dec. 22 - b Well 878
1933 - Jan. 27 - 47.54 1937 - Jam. -
Hare 9 - 46,68 ltare 22 - 52.43 Houston Compress Cos, An=-
Apr. 14 - 46,54 Apr. 26 - 58,60 derson Clayton Turning Ba-
May 11 - 483.08 May 19 - 61493 sin, 42 miles southeast of
June 22 - 52.87 post office. Depth, 205
Auge 18 - 55493 fect. Ilcasuring point, top
Septe20 -~ 57488 Well 876 of pump base, 0.5 foot
Octe 30 - 58.10 above ground.
Hove 21 -~ 57.87 Houston Country Club, Harris-
Dec. 21 - 53446 burg 3lvd., 3% miles south- 1931 « Jane 21 ~ 47,78
1934 ~ Jan. 22 - 56.44 east of Houston post office. Apre G - 46497
Febe 20 - 55.77 Measuring point, pump base, lay 25 - 49.42
Mar. 20 - 03.47 0.2 foot above ground. Septe 3 = 53,71
Mare. 29 - 54,77 Novs 2 = 53478
Apr. 19 - 54,95 1931 - Jan. 16 - 51.36 Dec. 1 - 52.18
May 21 - 55.56 Apre 6 - £0.92 1932 - Jan. 7 = 47473
June 25 ~ 5815 July 15 - &7.61 Fecbe 5 = a
July 23 - 59473 HJov. 2 - E7.1% Apre 7 - 42,05
Auge. 15 - 60.29 Dece 1 -~ 54.15 Hey G = a
Septe.21 - 60.19 1932 - Jans 8 -~ 51.29 June 6 - 43468
Octs 22 ~ 58460 Fehe 5 - 50475 July 8 - 46,09
Kove 20 - 58.02 Mar. 3 -~ £7.00 July 8 ~ 45.93
Dece 20 - 55466 Apr. T - 44,40 Jul:{ 8 - 45.80
1935 - Jan. 30 - 53.78 oy 5 - 2 Aug. 5 - a/
Feb, 28 - 52460 June 3 - 47,52 Septs 6 - a/
Mar. 21 - 52.31 July 8 - a/ Octe. 10 - 43,92
Apr., 23 - 5l.12 Auge 5 - a, Nove 3 = 44454
BIB.:-,I 20 = 50433 Sep"c. 6 ~ 4887 Hove 3 - 44,28
June 18 - 051l.40 Octe 10 =~ 46471 Hove 3 ~ 44.04
July 25 - 052.54 Hove 3 - 44,42 Hov. 3 ~ 43.87
Aug. 16 - 54.64 Hov. 28 - 43.44 Nov. 28 - &/
Sept.20 = 55485 Dece 28 = 42.66 1933 - Jane 27 = &/

&/ Punp running.

b/ Pump running in nearby well.
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Water level fluctuations, Houston-Pasadena area -- Coantinued

) Depth TDepth Depth
Date tc water Date to water Date to water
(Teet) (foot) (feet)
Well 878 -- Continued Well 886 Wiell 886 ~~ Continued
1933 - liare S - 8/ Jennett 0il Co., San An- 1935 - Jan. 30 - &/
lay 11 - &/ tonio and Bowio Sts., 5% Fobe 28 - 6135
Aug. 10 .- g./ miles southeast of post of- Mare. 21 - 60681.
Sept.l9 - 52.68 fice. Denth, {40 feet. Apre. 23 - a
Oct. 3¢ - 8/ Measuring poiat, top of May 20 - 62,92
liove 21 ~ 52465 casing. June 18 - 63410
Dec. 21 - &/ _ July 23 -~ 6580
1934 - Jan. 22 - 50,85 1931 - Fob, & - 54.70 Auge 16 - G67.47
Febe 20 = 51.47 Apr. 6 - 54,47 Sopt.20 - 68.62
Mar. 20 - 46.20 liay 2Y - 55.52 Octe 25 - 67.55
ler. 29 - &/ July 15 - 57,09 Nov. 22 -  a/
Apre 1S - 49.05 Aug. 12 - G58.04 1936 - Feb. 19 - 61439
tay 21 - af Sept. G - 58.51 lar. 18 - o/
June 25 - LKove 2 - 53.00 Apr. 24 - a
July 23 - 54,71 Dec. 1 - 56.90 Hay 3 - 61,55
Aug. 15 - 55.63 1932 - Jan. & - 55,61 liay 21 - Gl.4l
Septe2l - 55,60 Febse 5 - 54.88 June 22 - 64.31
Octe 22 = 56,74 tiar. 3 - 54421 July 23 - 65.66
lLiove 20 - 8/ Apr. 7 - 53.78 Auge 25 - 67,20
Dec. 20 - a May 6 - ©563.62 Sopte25 = 67430
1935 - Jan. 30 - 47,28 June 6 -~ 54.65 Octs. 26 - 67.51
Feb. 28 - g/ July 8 - 55.75 Hove 25 - 66470
Mar. 21 - 46.12 Auge 5 - 55,81 Dece 25 - o/
Apr. 23 - 40.51 Septs 6 - 55.864 1937 - Jan. 27 - a
Moy 20 - 8/ Octe 10 =~ G55.54 lar. 22 - 65,06
June 18 - 47,28 Hove 3 - 54.85 Apr. 26 - 67.73
July 25 - 49.33 Tove 23 - 54425 lisy 19 ~ a/
Aug. 16 - a/ Dec. 28 - 53.14
Sept.2C - 49,89 1933 - Jan. 27 - 52.38
Oct. 25 -  a/ iar. 9 - 51,70 Woll 890
Nov. 22 - @&/ Apre 14 - 51475
1936 - Feb. 19 - 45.22 Hay 11 - ©52.70 Texas Chomical Coe, liagno-
Ilar.s 18 = 43,708 Jurie 22 - 05.88 lia St., G miles southcast
Apr. 24 - o/ Aug. 10 - 58,73 of post offico. Depth,
Mav 7 - 47.84 Septe 2 -~ 08462 1,284 fcote Iloasuring point,
May 21 - 45.16 Oct. 3¢ - 2./ basc of pump, 1.5 feet abov
June 22 - 47.94 7 ifove 2L - a/ ground. .
July 23 - 49489 Dec. 21 - 58,68
Aug. 25 - 49,34 1934 ~ Jan. 22 - 57.67 1931 - Jan. 13 - 68,90
Sente25 - 52,01 Feb, 20 - 07,47 Apr. G - 6C.08
Oct. 26 - 50455 iiar. 20 - 57,64 July 13 - 173.41
Nove 24 - 46,97 Har. 29 - 57.29 Liove 2 - 76.68
Dec. 22 - 45427 Apr. 19 - 57,34 Dec. 1 - 72,12
1937 - Jan. 27 - 43.76 liny 21 - 60,48 1932 - Jans 8 - 59,05
Mar. 22 - 48.46 Juno 25 - 53.47 Fob, 5 - 6G.85
Apr. 26 - 55,07 July 23 - 65.78 lare & - 8/
May 20 - 658.24 Aug. 15 - 70.62 Apre 7 - 63423
Sept.21 - 67.60 Lay 6 - a/
Oct. 22 - 66.29 Junc 6 ~ 84,74
Nov. 20 - 63.18 July 8 - af
Doce 20 = __af Auge &5 - 8/

a/ Pump running; b/ Pump running in neerby well.
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Water level fluctuations, Houston-Pasadena areo -- Continucd

Depth Depth Depth
Date to water Dato to water Date to water
(feet) (fect) (fcet)
Wecll 890 -- Continuecd Woll 89C -- Continuod Well 898 -- Continued
1932 - Sept. G - 65.70 1937 - Mar. 22 - 72,90 1934 - July 23 = 63.19
Octe 10 - 8/ liotor warm Auge 15 - 63436
Nov. 3 - &/ Apre 26 - 77.68 Sept.21l - 63,22
love 28 - 04.32 iay 19 - 80.95 Octe 22 - 62.62
Dces 28 - (65445 liotor cold Nove 20 - 62,10
1933 - Jan. 27 -  a/ L Dec. 20 - 5976
llare 9 - a ' 1935 ~ Jan, 30 - 57,55
Apr. 14 - 61,75 Well 895 Feb. 28 - 56458
Moy 11 - o/ Mer., 21 - 56,38
Juac 22 - of City of Iouston. Park Place, Apr. 23 ~ 55,92
Aug. 18 -~ 67.23 67 miles cast-scuthcast of Hay 20 - 55.51
Sept.20 -  a/ post officc. ikasuring June 18 -~ 55.63
Oct. 30 - 2/ point, top of bushing in air July 25 -
Nov. 21 -~ 2/ linc. Abandoncd wells Aug. 16 -
Dcce 21 - 3/ Sept.20 =
1934 - Jan. 22 - 3/ 1931 - Jan. 8 - 58,50 Obstructed
Fobe 20 - 70,77 Apr. 6 - 57,52
liare 20 - 70,63 July 15 - 60.61 T
liars 29 - o/ Aug. 13 - 61.08 Well 900
Apr. 19 - 8/ Septs & - G179
May 21 - a/ Hove 2 - 62.71 Golf Crest Country Club,
June 25 - 74,61 Dece 1 - 60.63 5% miles east-southecast of
July 23 -~ 175.92 1932 - Jan. 8 - 58.40 Houston post office. Depth,
Aug. 156 - &/ Febe 5 - 57.60 360 feet (?). Measuring
Scpt.21 - a Mar. 3 - ©56.17 point, top of casing at
Octe 22 - a, Apr. 7 - 54.35 level of ground.
Nove 20 - 3/ May 6 - 54.55
Dec. 2¢ - 3/ June 6 - 55,54 1931 - Feb. 19 - 48,71 b/
1935 - Jan. 30 - &/ July 8 - 56.78 Apre 6 - 48429 B/
Feb. 28 - a8/ Aug. 5 - 57.42 July 15 - 41.28
kar. 21 - 3/ Septe 6 - 57.13 Aug. 13 - 41,32
Apr. 23 - &/ Oct. 10 - 56430 Septe 8 - 41.37
May 20 =~ 2 Nove 3 - 56430 Hove 2 - a
Junc 18 = & Hov. 25 = 5G.16 Dec. 1 - 37.51
July 25 - 3/ Dec. 28 - 55.27 1932 - Jan. 8 - 3G.83
Auge 16 - 8/ 1933 - Jan. 27 - G517 " Feb. 5 - 35.64
Septs20 - 3/ Iare O - 53.42 Lare 3 - 33.82 17
Octe 25 = 70.16 Apr. 14 - 53.28 Apr. 7T = 36,22
Nove 22 - 3/ iy 11 - 54.3C May 6 - 36413
1936 -~ Feb. 10 = 3/ Junc 22 - 57.30 June 6 - 36440
Mar. 19 = 3/ Auge 12 - 38,91 July 8 = 36475
Apr. 24 - o/ Septe20 - 59477 Auge 5 - 37.05
May 8 - 69.15 Oct. 30 - 61.06 Sept. 6 - 36482
oy 21 - &/ Hove 21 - 61.17 Octs 10 - 37.03 b/
July 24 - 3/ Dec. 21 - 61445 Nove 3 = 37.07
Auge 26 - 3/ 1934 - Jan. 22 - 60.71 Tove 23 = 37.00
Sopte25 - 3/ Feb. 2C - 60.31 Dece 20 =~ 36446
Octe 26 - 3/ ifar. 20 - 59.01 1933 - Jan. 27 - 35.98
Nov. 24 - o/ liar. 29 - 59.24 Mar. 9 - 35.22
Doc. 22 - Obstructed Apr. 19 - 59.13 Apr. 14 - 35.48 b/
1937 - Jan. 27 - 63.70 llay 21 = 59,75 ilay 11 - 35.54
Motor cold June 25 - 62.08 June 22 -~ 36.18

o/ Pump runninge b/ Pump ruming in noarby wolls
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Water level fluctuations, Iouston-Pasadena area -- Continued

Depth T T Dot Dcpth
Date to water Dato to vater Date to water
_(feet) __%hﬁﬁgqﬁlm (feet)
Well 900 -~ Continued Well 90CA -- Continued Well 11C5

1933 - Auge 18 - 37.42 E/ ilouston post officc. Depth, A. A. Womack, La Porte,
Septs20 - 56.38 R/ ?. locasuring point, top of about 23 miles east-south-

Octs 30 - 37.24 casinge east of Houston post of-

Nov. 21 - 37.27 fice. Measuring point,

Dece 21 = 37434 1936 - Octe 26 -~ 57,00 top of tee, le8 feet above
1934 - Jan. 22 - 37.91 Nove 24 - 55,26 level of ground: Aban-

Feb. 20 - 36457 Dececs 22 -~ 53422 doned vell,

llar. 20 - 36,49 1937 - Jan. 27 - 351423

Har. 29 - 36448 Ilari 22 - 51450 1932 - Docs 23 = 53473

Apre. 19 - 36.37 Apres 26 - 53493 1933 < Jones 27 - 55415

May 21 - 36G.63
Junc 25 - 37.44
July 23 - 37.99

May 19 - 55,75 liare 9 - 52484
Apr. 14 - 52,67
Hay 12 = 53.48

14
o/ S

Auge 15 ~ 30434 Well 908 June 22 =« 54,50
Septe2l - 38,89 Aug. 19 - ©54.91
Octes 22 - 39413 J. W. kiadden, 9 mniles Septe20 - 54.72
Hove 20 - 39.16 south-southcast of ilouston Oct. 30 - 54,74
Dec. 20 - 38.79 post office noar iykawa. Nove 22 - 54,43
1935 - Jan. 30 - 38.43 Decpth, 900 foet +e HMcasur- Dec. 21 - 54.42
Fcb. 28 - 38.18 ing point, top of casing, 1934 - Jan. 22 - 53.64
Har. 21 - 38.05 E/ 0.7 foot above ground. Feb. 20 - 53.10
Apr. 23 - 38.11 lar. 20 = 52,93
May 20 -~ 338417 E/ 1932 - Junc 6 - 23.3C liare 29 - 52,75
Junc 18 - 33.58 July 8 - 23.32 Apr. 19 - 52,54
July 25 - 3G.13 Auge 5 = 23445 llay 21 -« 52.95
Aug. 16 - 39.43 Scpt. 6 - 23.34 June 25 - 54.07
Sept.20 - 39,81 Oct. 10 - 23.28 July 23 -~ 54.58
Octe 25 - 39,71 Nove 3 - 24.76 Auge 15 =~ 54,90
Nov. 22 - 39.606 Nov. 25 - 24.03 Sept.21 - 55,37
1936 - Febs 19 - 38.67 Dec. 28 - 23,37 Oct. 22 - 55431
kiare. 16 -~ 38456 1933 - Jan. 27 =- 23.16 Hov. 20 - 54,56
Apre. 24 - 38.79 lfare 9 - 22.93 Dec. 20 - 54,16
May 8 - 38.90 Apr. 14 - 22,96 1935 - Jan. 30 - 54,40
May 21 - 38480 Moy 11 - 24406 Feb. 28 - 53,83
Junc 22 - 39.25 June 22 - 23.14 lar.e 21 - 535.67
July 25 - 39.74 Oct. 30 - 25.21 Apr. 23 = 5367
Auge 25 - 40.44 Hov. 22 - 26.73 May 20 - 53.21
Sopte25 ~ 40.87 Dec. 21 - 27.22 June 18 ~ 54,53
Oct. 26 - 42,21 1934 -~ Jan. 22 - July 25 - 564,00
Nove 24 - 41,33 Feb. 20 - 22.86 Aug. 18 - 57.10
Dec. 22 - 40.93 Mer. 20 - 21,08 Septe20 - 57,16
1937 - Jane. 27 - 40.49 HMar. 22 - 21.50 Oot. 25 - 57.19
Mar. 22 - 40.34 Apr. 19 - 21.5G Nove 22 = 56480
Apr. 26 - 40.53 May 21 = » 1936 - Feb. 19 - 56.05
May 19 - 40.92 June 25 - Mare 18 ~ 56446
July 23 - 22.49 Apre 24 -~ 59.93 .
Aug, 15 - llay 8 - 56497
Well 900A Sept.21. - May 21 -~ 57,18
Inaccessible June 22 -~ 58,28
Golf Crest Country Club, 5% July 24 - 58,20
miles east-southeast of Aug. 25 ~ 584955 .

g/ Pump running. E/'Pump running in nearby well.

L}
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Water level fluctuations, lHouston-Pasadena area -- Continued

Depth T 7" Depth o Depth
Date to water Date -0 water Date to vater
e (Teet) | ' _(feot) - (feet) -
Well 1105 -~ Continued Well 1170 -- Continued Well 1176 -- Continued
1936 - Sept.25 - 59.46 1933 - Octe 5GC - 67.10 east of Houston post of-
Oct. 26 ~ 59.04 Nove 22 - a/ fice and about 2 miles
Nove 24 - 53,57 Dece 21 ~ 04.44 north-northwost of Pasa-
Dec. 22 - 57.92 1934 - Jan. 22 - af dena. Dopth, 300 foot +.
1937 - Jan. 27 - 57.54 Feb. 2C - 62.20 Lieasuring point, top of
lar. 22 = 57.29 lar. 20 -~ 64,11 ocasing, le2 foct above
Apr. 26 - ©57.43 Lar. 22 - 3/ ground. Abandoned well.
liay 19 - 57.45 Apr. 19 - a/
liay 21 - 065.42 1931 - Liar. 25 - 28,02
T June 28 - 67.38 Hay 25 - 2929
Well 1170 July 28 - o/ July 13 - 31le35
Auge 15 - B/ Auge 13 - 31,05
Deepwater Plant of ilouston Septe21 - 08,16 Sept. 8 -~ 32.84
Lighting & Power Co. 85 Octe 22 = 65,27 Nove 2 - 34,80
miles east-southeast of Wove 20 - (3,87 Dece 1 - 32.35
flouston post office and a~ Dec. 2C =~ a 1932 - Jan. 8 - 31.92
bout l% miles northwest of 1935 - Jan. 30 ~ 60.62 Febs 5 - 29,17
Pasadena. Depth, 836 feet. Feb, 28 - 8/ lar. 3 - 28.82
leasuring point, top of Mar. 21 = g/ Apre 7 - 28441
pump base, 2 fcot above Apre 23 - 506475 lay 6 - 28,84
ground. May 20 - 52.60 June 6 - 29.63
June 18 ~ 57,46 July 3 - 29,92
1931 - Feb. 25 - 56.81 July 25 -  a/ Auge 5 - 31.95
July 13 - 62,74 Aug. 16 - &/ Septe 5 - 31le74
Aug. 15 - 64,74 Sep‘t.?,O - 62.606 Oct. 11 -~ 31021
Sept. 8 - 67.42 Oct. 25 - 56,67 Wove 3 - 30482
Hove 2 = 6530 fove 22 = 58450 Nove 28 - 31428
Dece 1 - 8/ 1936 - Feb. 19 - 57,73 Decs 28 - 29,77
1932 - Jan. 8 - 59,28 isr. 18 - &/ 1933 ~ Jan. 27 - 29470
Febe § - 54471 Mar. 19 - G5C.14 lar. 9 - 27.12
iMar. 3 - 56425 Apr. 24 - 53.47 Apr. 15 - 27.46
Apr. 7 - 58491 fay 6 = 57.69 May 12 - 28,15
Hay 6- 8/ liay 21 - 57.65 : June 22 - 31,78
June 6 - 8/ June 22 -  a/ Aug. 19 -~ 30.12
July 8- & July 26 - £0.34 Sept.20 ~ 32,78
Auge 5 - 8/ Auge 2 - af Oct. 30 ~ 32.66
Septe 6 - 8/ Sept.23 - 60.83 Hov. 22 - 33.25
Oct. 10 - 02,46 Oct. 26 - &/ Dece 23 - 32.42
Hove 3 = 63456 Hov. 24 - 58.35 1934 - Jan. 23 - 32.33
Nove 3 = 63,10 1937 - Hor. 22 - 80.52 ? Febs 2C - 33.02
Hove 3 - 62472 Apr. 26 - Sealed Mar., 20 - 33.24
dove 3 - 62448 May 14 - 90.5 tlare 29 - 32499
Hove. 28 - 62.43 liay 22 - 92.3 Apr. 19 - 33.13
Dec. 28 - 63,80 lay 29 = 92.8 May 21 - 33.43
1933 - Jan. 27 = e June 5 - 93.6 June 25 - 34475
Mar.e 9 - 54,93 July 23 = 36429
Apr. 14 - o/ Aug. 15 - 35,32
lMay 12 - 59480 Well 1176 Septe2l - 34437
June 22 - 8/ Octe 22 = 33479
Auge 19 - 5/ Texas Cos Refinery, Galena . love 20 - 33,06
Sept.20 - a/ Park, 85 miles cast-south- . Decs 20 - 28426

a/ Pump running. b/ Pump running in nearby well.
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Water level fluctuations, liouston-Pasadena area -- Continued

Depth Depta Depth
Date to water Date to water Date to water
(feet) __._(feet) (feot)
Well 1176 -~ Continued Well 1153 -~ Continued Weoll 1196
1935 - Jan. 30 - 25.83 1932 - June 6 - 53.88 E/ Talford Jones, 13 miles
Feb. 26 - 25.26 July 3 ~ 47,75 southeast of Houston post
liar. 21 - 25.88 Aug. O -~ 48,53 office and 3 miles south-
Apr. 23 - Sept. G - 47.25 cast of Pasadena. Dcpth,
May 20 - 25.15 Oct.s 11 - 651.65 B/ 550 fcot +. lleasuring
June 18 - 26,14 Hov.e 3 - 48.22 point, top of casing, 13
July 25 - 28.21 Hov. 28 - 47.43 feet above ground.
Auge 16 - 27.25 Dec. 23 - 46.86
Sept.20 -~ 28.37 1933 ~ Jan. 27 - 46.30 1932 - Dec. 28 - 62,05
Oct. 25 ~ 28475 ilar« 9 - 46.18 1933 - Jan. 27 - 62.03
Nov. 22 - 28430 Apr. 15 - 46.42 Apr. 14 - 61992
1936 - Feb. 19 - 29.40 May 12 - 46.56 May 12 = 62.56
Mar. 10 - 27.38 June 22 - 52.43 .*E/ Junc 22 - 62.30
Apr. 24 - 28,13 Aug. 19 - 49,72 G/ Aug. 19 - 62.28
Liay 9 - 29,40 Scpt.20 - 49.84 d/ Sopte20 - 6l.47
May 21 - 30.28 1936 - Apre 9 - 48.40 ? Octe 30 - 61.22
June 22 - 32,50 Obgtruoted Hov. 22 - 6l.22
Auge 25 = 33612 . Dec. 21 - 61.22
Obstructed 1934 - Jan. 22 - 61.18
Octe 26 = 31.23 Well 1136 Feb. 20 - 61,12
Hove 24 -~ 32.42 Yar. 20 « 61.05
Dec. 22 -~ 31.14 American Scrvice Co., Pasa- lar. 29 - 61,00
1937 - Jane 27 -~ 30.37 dona, 10 nilos southcast of Apr. 19 - 060.89
Mar. 26 - 51431 douston post office. Decpth, iay 21 - 60.85
Apr. 26 - 58,16 220 foet. Licasuring point, June 25 - 60.83
May 19 - 64.27 top of casing, 0.5 foot July 23 -~ 60.85
abovo ground. Abandoned Aug. 15 -
woll. Sept.21 -
Well 1153 1936 - Mar. 18 - 62.38
1932 - July £ - 42,19 Apr. 24 - 62.65
Kirby Lumber Co., Clinton, Auz. 5 -~ 42.67 llay 8 - 062.74
ebout £ miles east-southeast Sept. & - 42,60 May 21 - 62483
of Houston post office and Oct. 10 - 43.02 June 22 - 63.03
2 miles northwest of Pasa- Nove & - Z3.20C July 24 - 63,29
dena. Dcpth, 549 feet. Nov. 25 ~ 435,43 Auge. 25 - 63.63
Heasuring point, top of cas- Dee. 20 - 43.10 Sept.25 =
ing, 4.5 foet above ground. 1933 - Jan. 27 - 42.95 Oct. 26 - (G4.20
Abandoned well. Mar. 9 - 42.84 Hove 24 -~ 64,44
Apre 14 - 42,71 Dec. 22 -~ 64.62
1931 - Har. 27 - 52.05 E/ Hay 12 =~ 3.05 1937 - Jan. 27 - 64.82
May 27 - 46.89 Junc 22 -~ 43.42 ilar. 22 - ©85.16
July 13 - 49.16 Auge 19 - 43.63 Apre. 26 - G65.31
Auge 13 - 50.75 Scpte20 ~ 44.25 liay 19 ~ 6537
Septe 8 -~ 43.50 Oct. 30 = 44,44
Nove 2 ~ 48.50 Nove 22 = 44460
Dece 1 - 54.18 b/ Doc. 21 - 44.49
1932 - Jan. 8 - 47.30 1934 - Jane 22 = £4.27
Febe 5 - 47.50 Fob. 20 - 44012
Mar. 3 = 46430 Mare 20 - 44416
Apre 7 - 47.23 llars 29 =~ 44.11
May 6 = 51.50 b/ Apr. 19 - Filled in

a/ Pump runninge. b/ Pump running in nearby vell.
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Water level fluctuations in observation wells in Ilouston-=Galveston area, Texas

T ‘H“‘”"Depth "“ Tt W - - Depth
Date to vrater Date to water Date to water
N ---&m-ﬁf?et) N (feet) . (feet)

Well 1203 (liarris County) Well 1302 (llarris County) Woll 26 (Galvoston County)

Harris County highway well, City of Genoa, at Genoa. Galveston, louston and I'en-
11 miles southeast of Illous- Depth, 832 fcet. licasuring dorson Railway, at Leaguc
ton post office at South point, hole in G-inch cas-  City. Dopth, 1,020 fcet.
Houston. Depth, 600 feet +. ing, 1 foot above ground. llcasuring point, top of cas-
ot used. lleasuring point, : ing, 3 foot above ground.
top of casing, 0.5 foot 1931 - Apr. 3 - 48,06 Abandonod well,
above ground. Sept. 4 - ©§1.18 '
' 1932 - My 10 - 50.19 1931 - Apr. 15 - 14,86
1931 - Apr. 3 - 34.73 Octe 7 - 52412 Septe 4 = 17,53
Sept.16 -~ 56,91 love 8 - 51,92 1932 - llay 10 =~ 15.82
1932 - Octe 7 ~ 38.25 Hove 26 - 51.92 Sept.20 - 17.19
Nove 8 - 38.70 Doce 30 ~ 51,43 Oct. T - 135.98
Nov, 26 = 38497 1933 - febe 1 - 51.19 Nove 8 - 17,22
Dece 30 =~ 39.04 llar. 14 - 3/ ' Nove 26 = 17.43
1933 - Febe 1 - 39.15 Hay U - a Dec. 30 - 18471
Hare 14 - 38,62 Oct. 26 - 52718 1935 - Fobe 1 - 16.30
May 9 - 38.90 1935 - fuge 22 - 53.02 Har. 14 - 15.85
Oct. 26 -~ '39.85 1936 - May 11 - . a Iay 9 -~ 16.18
1935 - Auge 22 - 43.81 oy 12 - 53.91 Octes 26 - 16,73
1936 - Feb. 28 - 39.36 Auge 11 - 5/ 1935 - Auge. 23 - 15.80
Mar. 18 -~ 39,81 Auge 12 - 55460 1936 ~ Fcbe 28 - 14.45
May 11 - Dec. 24 - Looked May 12 - 14.92
Auge 28 - huge 11 - 16.04
Obstructed - - ' Auge 29 - 16419
Well 1360 (ilarris County) Septel7 - 16.21

Doce 30 - 18.07
Well 1209 (liarris County) lrs. Fain, + nile cast of 1937 ~ Jan. 28 -~ 15.75

Webster. Dopth, 659 foet. Moy 17 - 16437
Fireworks Cos, 1l nmiles lMeasuring point, top of
southeast of !llouston post casing, 2 fect above ground.
office and 7 mile southeast Well 112 (Galvoston County)
of South Houston. Depth, 1931 -~ .pr. 3 - 3l.47
650 feet +o¢ Not used. lea- Auge 7 - 37.29 Galvestoa, Houston and Hen-
suring point, top of air Scpte 4 = 36,00 derson Railvway, 6% miles
line, 4 feet above ground. 1932 - lay 10 = 32.25 northoast of Alta Loma.
July 9 = 37.25 Depth, 750 fcets Heasuring
1932 - QOcte 7 =~ 39466 Octe 7 = g/ point, top of casing, 1 foot
Hove 8 = 39,95 Nove 8 -« 35,96 above grounde.
Nove 26 ~ 40.03 Nov. 26 - 35.36
Decs 30 - 39.75 Dec. 30 - 34445 1931 - Apre. 15 - 18.89
1933 ~ Febe 1 - 39,83 1933 - Teb. 1 - 35.76 Sept.l6 - 23.12
Hare 14 - 39.41 Liar. 14 - 335.43 1932 - Oct. 7 - 24.10
liay 9 - 39.83 liay ¢ « 34.30 dove 8 - 24,37
Oct. 26 -~ 40.72 1935 - iuge 22 - Hove 26 ~ 23433
1935 = Auge 22 = 43.77 1936 - Fob. 28 ~ 38470 Dece. 30 - 21.41
1936 = liay 11 - 42697 May 12 - 40615 3/ 1933 - Febe 1 - 20.82
Aug. 11 - 43.61 sug. 11 - Obstructed lar. 14 - 20.57
Auge 23 = 45.03 Aug. 29 - " llay 9 - 22.86
Septe.17 - 45.32 Sept.l7 -~ " Octe 26 - 25410
Dece 24 - 45.62 Dece 51 =~ 42.45 1935 -~ Auge 23 - 35.68
1937 = May 17 = 44453 1937 = May 17 = 4£5.18 1336 - Feb. 28 - 37.48

a/ Pump runninge b/ Pump running in nearby wcll,
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Water level fluctuations, Houston-(alveston area -- Continued

Depth - Depth Depth
Date to water Date to water Date to water
. (feet) . _ (feet) _ (feet)
Well 112 -- Continued dell 115 =~ Continucd Well 272 -= Continucd
1036 - fay 12 - 40.2C 1935 - Moy 9 « 19,15 1932 = Doce 30 - 37.61
Aug. 11 - 42.80 Octe 26 - 20.14 1933 « Fobe 1 - 34.13
Aug. 28 - 43.00 1935 - Auge. 23 - 23.95 Mar. 14 - 34.10
Sept.l7 - 43.08 1936 - Febe 23 - 27.25 May 9 = 39,67
1937 - Jan. 2 - 40,15 Lay 11 -~ 27.04 Octe 26 ~ 20452
Jane. 28 - 39.33 Auge 11 - 31.66 1935 - Aug. 23 - 53.50
liay 17 - 406.93 - Auge 29 - 24469 1935 - Febe 28 - 37.52
Sopt.17 - 320 78 Iiay 12 - 46092
1937 - Jan. 2 - 31442 Auge 11 - 43.67
Well 113 (Galveston County) Jone 28 - 29.95 Scptel7 -~ 51.28
Hay 17 - 435,91 1937 - Jan. 2 - 40.26
E. lienotti, 7 miles north- o Liay 24 - 52.70

east of Alta Loma. Depth,
504 feets leasuring point, Woll 206 (Gzlvoson County)

top of pipe clamp, 6 inches . Well 297 (Galveston County)
above ground. A. J. Biron, & miles west
of Texas City. Iopth, 326 Chas. Schiro, 4 miles south-
1932 ~ Sept.20 - 14.92 fect. llcasurii; =—oiant, hole cast of Alta Loma. Depth,
Octs 7 - 14.98 under l-inol pipe, 11 inches 720 feet. Gas ongine pump.
Nove 8 - 1517 above top of casing. " Moasuring point, top of cas-
Nove. 26 - 15.20 ing, 6 inches abovo ground.
Decs 30 - 15.40 1931 - Apr. 15 - 7.23
1933 - Febe 1 - 14.94 1832 - Qcte 7 ~ 964 1932 - Sopte22 ~ 12.52
Mar. 14 - 14.86 Hove 9 -~ 3,13 Octe 7 ~ 1l.71
Apr. 9 - 16412 Hov. 26 - 8496 Nov. 8 - 11.63
Octe 25 -~ 15,70 Docs 30 -  2.13 Nove. 26 - 11.48
1935 - Auge 23 - 18425 1933 - Febe 1 - 9,28 Dece. 30 - 10.71
1936 - Feb. 28 - 19.45 Mare. 14 - 9,07 1938 - Febe 1 - 10.066
Bay 11 - 19,04 Iay 9 - 9.43 lfare 14 - 10450
Aug. 11 - 21.73 Oct.e 26 - 12010 I.an ¢ - 11.10
Aug. 29 - 20.6C3 1635 - Aug. 23 - 30.30 Oct. 26 - 11.82
Sept.l7 -~ 20.02 1936 - Tebe 20 - 33,00 1935 - Auge 25 - 19.96
1937 - Jane 28 - 21.47 llay 11 - 35.54 1936 - Febae 28 - 19.10
Mey 17 - &/ Aug. 11 - Obstructed liay 12 - 19,50
1937 - Jan. 2 = 34.9% Auge 12 = 24,67
Jane 20 - 35.9C Septel7 - 21.96
Well 115 (Galveston County) lay 24 - 40.42 1937 - Jan. 2 - 25447

e llay 24 - 30.33
J. W. Palmer, 6 miles north- o
east of Alta Loma. Depth, Wcll 272 (Galveston County)

526 feet., Lieasuring point,

top of air line, 4% feot City of Galvestoir, at Alta
above ground. Loma. Denth, 30¢ feet. Wo
. pump. lLieasuring point, top
1932 - Sopt.20 - 19.38 of 12=inch rcceiver, 7 foet
Octe 7 - 19.36 above ground.
Hove 8 - 19.56
ilove 26 = 19.55 1932 - Scept.23 - 38.84
Dec.s 30 - 19.16 Oct. 7 - 38420
1933 - Febe 1 - 18.93 " Tove 8 - 37.12
Mar. 14 - 18,80 Hov. 26 =~ 32.563

a/ Pump rwminge b/ Pump running in nearby woll.
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Water levol fluctuations in observation wolls in arcas north and northwost of IHouston

Dcpth Dopta Depth
Date to water Dato te wator Dato to water
SO € (11, _ {foct) . (foot)
Well 205 Well 203 -- Countinued Well 266 =- Continucd
Humble Pipe Line Co., 6% 1931 - Septe24 - 27.30 1033 - liay 8 = 28443
miles southeast of Cypress; Dec. 12 - 23,51 June 6 = 23.40
drilled. Depth, 700 feet. 1932 - Jan. 10 - 25,78 1934 - Apr. 26 - 28475
Air and oil pump. Measur- kMer. 16 - 23.67 Nov. 29 - 30.49
ing point, top of casing, 1 Apr. 19 - 23.55 1935 - May 29 - 28475
foot above ground. May 25 - 23.90 Auge 22 - 29,00
June 24 - 25.32 1936 ~ Febe 27 =~ 2820
1931 - Apr. 7 - 23.01 July 22 - 26,62 June 3 -~ 27.59
: May 19 - 23.34 Septe20 - 27467 1937 - Jane 29 - 28491
June 19 - 24.13 Oct. 20 - 27.94 May 18 - 23.26
July 23 - 24,17 1933 - Mare. 11 - 20.82
Sept.24 - 2G.22 June 26 - 27.08
Dec. 12 - 25.62 Hov. 20 - 28.38 Well 264
1932 - Jan. 13 - 25.30 1934 - ilove 28 - 23,05
: Feb. 10 - 25.11 1935 - ijay 30 - 25,52 Weary farm, 15 miles north
Mar. 16 - 24.70 Auge 20 « 27.84 of iouston post office.
May 25 -~ 24.56 1936 - Pebse 25 « 27.92 Depth, 1,610 feet. ilater
June 24 - 25.29 May 13 « 23.43 fron 950 foot sand. lea-
Aug. 28 - 27.00 Auge 17 - 26.85 suring point, top of casing.
Nove 28 =~ 27430 Septel0 = 26493 Abandoned well,
Decs 28 - 26.77 1937 - Jan. 12 = 25,78
1933 - Mar, 11 = 26402 May 18 « 23445 1931 - May 29 =~ 3400
1934 - Apre 25 -~ 26.46 Hove 18 -~ 5,08
1935 - Auzme 20 - 2717 1932 - Jan. 19 = 5.36
1936 - Febs 25 - 26.78 Well 256 Mare 21 = 5466
ey 13 = 26.16 May 21 - 6.44
Auge 17 ~ 21446 Je I. Blake, liouston~Conroe July 25 = T.46
Sept.10 - 27.87 road, 14 miles north of Septe27 ~ 8430
1937 - Jan. 12 - b/ Houston post office. Depth, Oct. 21 = 8,36
ilay 18 - b/ 189 feet. iicasuring point, Nove 26 - 8469
plug in top of casiug. Dec. 30 - 8.66
- 1933 - Jan. 25 =  8.92
Well 206 1931 - liove 9O ~ 28488 Lar., 15 - 8,96
Dece. 9 ~ 22.80 May 8 = 9.66
R. B. Tucker, G5 miles 1932 - Jan. 12 - 23.5% June 24 - 10,10
southeast of Cypress; Febse ¢ - 28.24 1935 = Auge 22 ~ 21430
drilled. Depth, 450 feet +. Llare 7 = 27460 1936 - Febe 26 = 21437
Air and gas pump. ileasur- Apr. 11 = 27.28 Mare 30 = 21422
ing point, top of board May 7 - 27.28 June 3 - 20495
cover by suction pipo. July 1 - 27.53 Sept.1ll =~ 20495
Auge 31 -~ 208.20 1937 - Jan. 11 - 22.43
1931 - Apr. 2 - 22450 Octe 2 =« 28.92 May 18 -~ 23.52
June 19 - 23.59 Nove 26 =« 29.36
July 23 - 25.18 Dece 30 = 29430
1933 - Jan, 256 - 29.42
a/ Pump running. b/ Pump running in nearby well.



TABLE 2
Analyses of water from wells in Houston, Texas
(Analyzed in laboratory of U. S. Geological Survey by Margaret D. Foster and others, unless otherwise specified.)
(Parts per million.)

Date of Total Cal- Magnes- Sodium and Bicar- Sul- Chlo- ‘Ni- Total
Well Owner collec- Depth dissolved Iron cium 3ium Potassium bonate phate ride trate hardness
No. tion (feet) solids (Fe) (Ca) (Mg) {Na £ 1;:) (HCOz) (S04) (C1) (NO,) as CaCo,
— — Calc. Calc,
31;558590 C::ity of Houston Sept.12,103L 2,030 451 225 9.1 144 330 9 8% = ‘100 )
6 do. - Oct. 17,1929 558 400 & . 63 - 64 293 247 65 .= 215
20 Public Laundries Mar. 30,1935 1,379 328« .03 832 2.3 127 297 2.0.7 42 .64 30
~688- City of Houston May 9,1932 - 362 - .17 22 5.8 109.9 301 7.8." 48 .0 79
690
p/710 Nisis-Esperson Bldg. Mar. 9,1927 883 305  -- 29 11 75 260 21 31 o= 118
732 Gould Wet Wash Laundry do. 1,392 115 - 7.2.11 148 378 8.6 50 o= 63
740 Houston Electric Co. July 21,1933 537 258 .56 32 10 _B8 234 13 30 .0 121
744 City of Houston May 9, 1932 1,860 —— - —~—~ ea S 380 1 = 91 0 18
a/793 do. _ Sept.12,1921 2,150 322_a/1.2 15 4.8 112 268 11 49 - 57
808 Gem Rlectric Co. July 21,1933 340 310 .14 62 14 4] 270 12 48 .0 212
811 Harris County do. 385 298 09 71 12° 29 254 9.2 51 .40 227
a/878 Houston ress Co. Nov. 9, 18929~ 905 267 d/4.2 23 6.4 69 220 14+ 28 ow 8%
879 Oity of Houston _ May 9, 192 1,08% 286  0.16 3& 2,5  61.1 239 16 26 0.80 116
a/892 Lone Star Cement Co. Feb. 4, 1929 1,284 425 d4/1.4 8.4 2.4 159° 354 12 53 - 31
1,160 Allendale Subdivsion Aug. 1, 1933 160 == 2.9 == == T 358 8 445 .96 454
/1,168 Houston Lighting and Mar. 1, 1922 979 281 4/1.4 18 6.7 83 229 14 35 .3 72
____Power Company _ _ o _
¢/1,168°  do. do, 1,100 302 d/4.8 9.3 5.1 103 28712 4 5 41

a/ Analysis by Houston Laboratories.

b/ Analysis by Curtis Laboratories.

aq/ Analysis by Penn Power and Light Company.
d/ Iron and aluminum oxides.
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Analyses of water from wells in Harris County, Texas.. (Qutside Houston.)
(Analyzed in laboratory of U. S. Geolog1cal Survey by Margaret D. Foster and others, unless otherwise specified.)
(Parts per million.)

Date of Total Cal- Magnes- Sodium and Bicar- Sul- Chlo- Ni-  Total
Well Owner collec- Depth dissolved Iron cium ium potassium bonate phate ride trate hardness
No. tion (feet) solids (Fe) (Ca) (M) (Na.# K) (HCOgz) (SO4) (C1) (NO5) as CaCos
(Calc.) (Calc. )
93 Missourl Pacific Ry.Co.Mar.31,1936 1,070 344 .05 16 5.9 119 326 11 32 05 64
136 J. Freeman Aug. 7, 1933 138 253 .35 61 5.4 32 237 4.0 33 .0 175
169 Houston and Texas Sept 28,1929 400 203 - 25 3.4 41 124 4,4 42 ~- 76
Central R.R.
—225 Trinity and Brazos Oct.27, 1931 616 332 -= 65 5.7 a1 189 12 75 -- 186
Valley R.R.
b/28la Iumble City Dec.31,1936 1,140 601, 3 7.3 1.5 168 322 1.5 88 23
b;281b dé. _ Dec.21,1936 - 595 3 7.5 1.3 166 319 1.3 88 25
b/321a Black Cat 0il Test do. —— 377 2 23 1.7 83 204 3,6 52 64
béZ?,' 6 Culf Pipe Line Co. do. 533 &g 3 9.1 2.1 106 251 5.6 36 31
370 J. M. igpnson Aug. 2,1932 625 S .10 68 7.3 254 11 47 .10 200
299 Gertie Rice Farm Aug; 1, 19328 326 225 .03 69 7.0 35 260 4 42 .20 201
43] G. E. Wilkins ~June 2,1936 8002 473 - 9.6 5.2 161 378 3 58 .0 45
492 Galveston, Houston May 5, 1931 220 434 d/1.6 7 21 81 - 341 16 113 Trace 279
& San Antonio Ry.
809 Gem Electric Cé. May 17,1936 l,lOQéf 314 A 8.4 4.8 116 266 1 52 "Z.65 41
828 Rio Brave 0il Co. Aug.12,1933 248 ——— 15 -- - R 276 1l 32" 2 183
829 C. S. Settegast do. 350 —— - - -= 272 14 31 1.1 183
906 Gardenvilla Subdivi- June 7,1929 875 316 da/2.6 26 6.6 88 256 16 38 -- 88
sion
1,105 Galveston, Harrisburg,0ct.6,1931 770 726 d/4.6 5.7 2.6 289 570 -~ 135 .9 25
and San Antonio Ry.
1,151 Southern Pacific Ry. Sept.19,1930 793 301 — 24 4.1 79 228 16 31 .50 77
1,162a Sinclair Refinlng Co.June 5,1936 1,300 399 — 4.4 2.6 162 390 1 37 .0 22
1,172 Texas Company June 6, 1936 1,3?6 311 — 14 a7 109 288 8 33 .0 54
1,201 Shell Petroleum Co. June 5, 1936 860 564 -— 5.0 2.5 230 510 1 74 .0 23
1,251 C. F. Smith May 30, 1936 728 . 145 - 26 7.9 21 146 4 13 .75 a7
1,302 City of Genoa —_ Mar.30,1935 832 461 .12 11 3.7 177 388 3.1 75 .12 43
1,329 J. W. Goar July 20,1933 473 429 1.9 16 8.5 151 378 l.2 66 .12 75
1,329 do. Mar.29,1935 473 522 1,5 24 15 169 392 4.1 115 1.7 122
I-L-— -y w— N —— .6-5 - - 1 ﬁa 80 645 ___.ﬁ_Q___aﬁz___
ralysis by A. J. Hartsook, Rice Institute.

tron and aluminum oxides.
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Analyses of water from wells in Harris County--Continued
(Parts per million.)

Date of Total Cal- Magnes- Sodium and Bicar- Sul- Chlo- Ni- Total
Well Owner ¢nllec- Depth dissolved Iron cium ium Potassium bonate phate ride trate hardness
No. tion (feet) solids (Fe). (Ca) (Mg) (Na £ X) (HCO4) (804) (C1) (NOy) as CaCo,
(Calc.) , (Calc.)
1,365 Humble Pipe Line Co. July 18,1933 652 465 .07 11 3.0 -= 324 1.3 94 .10 40
1,366 Galveston-Houston Elec. .€9,-1934  --- 1,175 475.0 44 45 333 110 96 588 — 294

a/ Analysis by Houston Laboratories.
b/ Analysis by A. J. Hartsook, Rice Institute.
d/ Iron and aluminum oxides:

Analyses of water from wells in Waller County, Texas
(Analyzed irn laboratory of U. S. Geological Survey by Margaret D. Foster and others, unless otherwise specified.)
(Parts per million.)

Date of Total “Cal- Magnes- Sodium «nid oisar— Sul- Chlo- Ni-  Total
Well Owner collec~- Depth dissolved Iron cium ium Potassiu bonate phate ride trate hardness
Yo. tion (feet) solids  (Fe) (Ca) (Mg) (Na #K) (ECOz) (SO,) (C1) (NOg) as CaCOg
(Calc.) (Calc.)
¢/108a'Texss Louisiana Power Jan. 2,1930 518 517 a/15 40 11 138 390 6.7 85 -- 145
Company
108b do. Jan. 6,1930 723 451 4420 50 7.5 115 372 10 66 -~ 156
119 Prairie View State - 1930 576 309 - 34 11 70 255 23 36 - 130
College _ _ .
120 do._ Mar.24,1928 574 415 - 36 5.5 111 336 30 34 - 113
230 Francis Young Aug. 1,1932 237 240 .02 63 5.9 24 220 2 37 .15 182

¢/ Analysis by Curtis Laboratories.
d/ Iron and aluminum oxides.



Analyses of water from wells in Galveston County, Texas
(Analyzed in laboratory of U. S. Geological Survey by Margaret D. Foster and others, unless otherwise specified.)
(Parts per million.)

Date of Total Cal- Magnes- Sodium and Bicar- Sul- Chlo- Ni- Total
Well Owner collec® Depth dissloved TIron cium ium Potassium bonate phate ride trate hardness
No. tion (feet) solids  (Pe) (Ca) (Mg) (Na # K) {(HCO5) (S0,) (C1) (NO,) as CaCO
3
_ (Calc.) (Cale.)
23 Joe L. Taylor 0ct.22,1927 800 C - — 12 2.0 — - 268 —= 72 - 8
23 do. _ July 19,1933 800. . 586 9,2 51 33 141 520 7.2 97 .10 203
62 W. K. McClendon May 10,1932 170 ,1,048 .96 30 20 Na 354 602 60 271 3.7 157
K 8.2
101 g, %, Carter May 26,1926 200 913 da/3.0 33 15 318 806 2.7 123 — 142
108 Dickinson Ice Co. Mar.29,1935 576 447 .04 5.0 1.5 181 370 1.7 75 - .64 19
11la Fig Plant July 18,1926 875 ©,1,920 d4/3.,2 15 7.0 736 334 1.7 985 — 66
111b do. July 16,1933 215 ...832 .34 20 12 Na 292 600 .8 175 « 0 99
K 3.8 :
184 Southern Pacific Ry.Sept.17,1931 600 703 4[5.9 8.9 2.1 - 443 — 182 1.2 31
223 Otis Walker July 18,1933 246 366 .36 14 11 332 688 3.3 166 .61 80
5/224 Texas-Louisiana Jan.13,1916 1,038 | 1,496 - 20 11 ~— 261 - 767 =~ 95
) Power Company
a/226 do. May 9, 19I0 812 - -8682 - 7.8 2,5 261 379 6.5 198 == 30
227 do. July 18,1933 763 =822 .20 8.5 3.0 Na 311 478 1.1 230 .20 34
- K 3.9
230 Pan American Refin- July 19,1933 611 :£.811 .82 7.7 3.1 Na 305 578 1.6 162 12 32
i Coxp. K 3.8
239 Texas City Terminal do. 855 :-990 1.0 9.2 3.4 Na 371 511 .8 305 .20 a7
Railway K 3.5
264 City of Galveston July 22,1933 843 . 852 .13 20 6.6 Na 302 331 l.2 330 »10 77
X 3.8
264 do. Mar.29,1935 843 <. 979 ald 26 8.0 356 333 2.6 422 +38 98
279 W, J. Mouna July 22,1933 120 .. 765 1.9 42 30 229 626 12 140 = g. 208
289 R. G. Roberts do. 260 1,14095 2.9 23 18 398 598 4,5 355 .20 131
291 Hitchcock Ice & do. 720 i ‘0.47 8.7 3.5 Na 213" 399 1.3 124 0,05 36
Fuel Company K 2.2
2937 L. Schansa Oct. 10,1930 208 -~ -=- d/.7 22 5.8 — S 304 -~ 302 — 79

a/ Analysis by Houston Laboratories.
d/ Iron and aluminum oxides.



.

Analyses of wat_:,é'r from wells in Galveston County--Continued
(Parts per million.)

*e

Date of “Total Cal- Magnes- Sodium and Bicar- Sul- Chlo- Ni-  Total
Well Owner collec~ Depth dissolved Iron  cium jum Potassium bonate phate ride trate hardmess.
No. tion (feet) solids  (Fe) (Ca) (Mg) (Na # K) (HCOz) (SO4) (C1l) (NO2) as &CO
(Calc.) (Cale.
351 - Derringer July 22,1933 533 569 3.3 7.1 2.8 T226 431 1,5 118 .05 29
356 P. H. Naschke July 19,1933 710 690 1.5 6.8 2.5 269 447 1.2 189 .15 28
356 R. L. Whitburn July 18,1933 117 846 .89 49 18 274 664 2.2 171 4.5 196
360 Sinclair Refinery Tuly 19,1933 1,030 1,875 .38 28 12 . Na 680 350 1.2 940 .50 119
No. 3 ‘ K 6.0
412 Galveston Ice & Cold May 10, 1932 1,345 5,840 2.2 90 54 Nm B,096 331 .6 37881 .0 446
Storage Company X 23
a/416 Culf Colorado and Jan. 1, 1932 1,088 1,800  d/4.8 16 6.5 676 446 .9, 830 -- 3
Santa Fe R.R. ' ‘
417 Geo. Sealy July 2, 1927 1,000 1,705  —— 54 o1 568 726 bw 648 — 262

a/ Analysis by Houston laboratories.
d/ Iron and aluminum oxides.

Analyses of water from wells in Fort Bend County, Texas

2 S. A. & A. P. R.R. May 14,1931 900  -- 4/2.6 47 4.9 = 222 e 38 0.23 .188
23 G. Phillips Aug. 7,1933 = — -- - —- 360 11 242 6.0 402
27 Southern Pacific Ry. May 14,1931 200 -- 3/3.4 77 6.5 - 294 ~ 50 .23 219
5%a_Sugariand Ind, June 2,1936 733 -~ — -- - - 232 12 61-— 237
54 do. do. 1,606 337 — 14 5.9 115 257 18 57 .25 59
70 State of Texas — Aug.16,1933 240 340 .02 56 17 55 279 13 62 .0 210

T 71 Sinclair-Prairie 0il Aug. 15,1933 285 b2 .08 44 11 72 277 15 49 .10 155
Company

74 State of Texas do. 304 %05 .04 9.5 2.9 302 376 17 257 .58 35

91a House Estate June 8,1936 3507 513 — 14 - 74 308 1 37 .0 145

d/ Iron and aluminum oxides.



»

#

DEPTH TO WATER IN FEET

OEPTH TO WATER IN FEET

|
WELL 590 HEIG

lON @s;{

| [
HTS PLANT, CITY OF HOUST

60! \\ l'\ /\
N / V\ 4 \
o \ N / / V\‘\ LN ]
\/ |4 ~7 v\ \/
o ‘
~ WELL 598 BROOKS EUREKA JUNCTION
45 \ . A\ }/— ) '/ . 2
\/f N % ‘
VN WELL 602 RIVER OAKS COUNTRY CLUB (1038)
a5 A / \\ "‘ oy
4 \ / \\ N y \)\ 7
) \ N / \ Vd L\ / 3
LN/ . —
\\/ 7 R Y
s ~. WELL 604 WEST END ICE CO
. v h\
@ o PEAN / /\. N
65 \\ ,/ A \ AN\
.’ \/| Ma
S5¢ /\
N\ f X WELL 606 HENKE AND PILLO} (575)
\ \
. \, . AN
~7
\ |5
1934 1932 1933 1934 1935 1936 $1937
(575) DEPTH OF WELL N FEET .
FLUCTUATIONS OF WATER LEVELS IN WELLS IN WESTERN AND NORTHWESTERN'HOUSTON
: o WATER LEVELS IN MAY
so /
- / WELL 619 LINCOLN POOL (9007
55|28\ \ /A
60 \ / \ / .
U/
o5 N /\ } \\
/ \ : \ WELL 853 PORT CITY ICE CO. (650%) / 6
N N A
o\ \_/] AN
NS "/ J \ / | \
[-[] \\ J \‘
T WELL 741 CAR S OF HOUSTON ELECTRIC CO
] (540)
55 "'\
' * 8
WELL 790 SOUTHERN UNITED ICE CO. (606)
N \\/ /\ /f\/\
1] $ AN /
oY N
2 \\ j \\/’/\\\ ™\ 9
€0 .' ‘\\~—/l \
1931 1932 - 1933 1934 1935 1936 T

(540) OEPTH OF WELL IN FEET

FLUCTUATIONS OF WATER LEVELS IN WELLS IN CENTRAL HOUSTON

© WATER LEVELS IN MAY



B | T 1

/\_ WELL 820 INSTITUTE PLACE (310)

RN WELL 809 GEM ELECTRIC AND KCE CO. (1100%)
NG 1/\\/ \/

s 7 P

/\ ] \\ WELL 804 WEST UNIVERSITY PLACE (650%)

A y:

N WELL 783 HOUSTON RIDING AND POLO CLUB (350%)
N \ —

~-

_— WELL 656 TEXAS GCREOSOTING CQ. (665)

DEPTH TO WATER IN FEET

\\\ //\“‘/// \\’/r\_'——\ /\ |
\\vll \\///\/“\_’// \\/

WELL 1170 DEEPWATER PLANT, HOUSTON LIGHT AND POWER CO. (836)

. f\ 0

1\ 7
N\ 1\ i A
\ 1\ // 1 X
\ y) \ z

£’

7
N N/
N ~J 7 Y 7 \\ A4

\ \—_—\“’ ‘\\ //\ /

~7 == \\\/

1931 1932 1933 . 1934 1935 1936

(665) DEPTH OF WELL IN FEET
FLUCTUATIONS OF WATER LEVELS IN WELLS IN SOUTHWESTERN AND NORTHERN
HOUSTON AND NEAR PASADENA

e WATER LEVELS IN MAY

—_ s~ //_\ WELL 781 TEXAS] PIPE ur!s‘ co. (540)

M

NA 1 N RN

/\\ A \ WELL 787 LAYNE TEXAS CO. (676)
2 - \ Pa¥ N

S <V NV

N

DEPTH TO WATER IN FEET

/‘\ WELL 881 TERMINAL COMPRESS CO. (650%)
/™\ ~ N\
/"\\ / ‘\/ \ ,/ \ 1‘
/ /’ ’
/ \\ N, I\ \ [ \_/
\ \N / \ \v) =
\ / N,
DEEPENED
/\v pd 1= WELL 789 PORT CITY COMPRESS CO. (396)
L/ N\

- - ‘\ LN AN

\ I A

WELL 886 BENNETT OIL CO. (540)

N \K/‘-\

\/\/ ,

\

\/

1931 1932 1933 1934 1935 I93§

(540) DEPTH OF WELL IN FEET
FLUCTUATIONS OF WATER LEVELS IN WELLS IN EASTERN AND SOUTHEASTERN HOUSTON
o WATER LEVEL IN MAY




2700 09
et /) 9¢6T Ge6T 3261 2e6T 2861 86T
flet L= ! - . .
, GG
VMY VNEQYSYJ-NOLSAOH NI STIEM NI STIATT SEIVM A0 SNOILVALONTIL
0S
G¥
. “ Aow
IVl NI STHATT HilVi -
M — (dEEQ IFTL 008) XMENIIR: *00 SYXWI 94TT TITEM
-
™
/
- 4 ce
N \ ﬂ\/\/ ,
\ I\ >
) . \ T~ 7 \ I
*/\\//\) ‘ f\ .%..\\, f
57\\
! —oz



"9€6/ SO ONIYIS
‘ST73IM NI S73A37 y32vm S0 | &

N.\. S30NLiLIV @IIvWuLST IO

s3awol 1] (] <
3OS

‘213 'STN3IM NOILVAY3SEO

\_k 4O NOILVYDOT ONIMOHS
ALNNOD J

KJ

?

SYX3L ‘NOIO3Y LN3DOVrav aNv
V34V NOLS3ATVO - NOLSNOH 40 dvW

I dVIA

vVIivOoOZvvuag

Ave

(e2),
o SR o

ol |
s o o(r2) (v \
\ + "
Nodsanve :IKUWMMQNQ« 1 o, n)v» /
) ool (2)
—_ 0 ° (59 ﬂ'h__ \\/\I

o BN awen ™
y
OB Gl e N g, 03
602ioc \ 9 o fe-ozs) N /
3140d v - no~.wo \ (voe) N ZTmo\
- ~ o J—I' '/Alll‘ IIII |—I \ \
. oell ©, o7 ~ T "o/ / iﬁf
NMOLAVE UN3Qvsed B | N N e0a? ozer) 7 {£2)
_ \\lt._._QM/..,nn_._x. o~ ) zer) ¢
< oLl i %2 ! \“ / / )
. / (e
> | ZO.P\W..DOT_ ! " / (oz€) o
Py D - ’ / weo
4 ||||||| O————= NHII"'III\I\_L / voc \\\
S oz¢---""7 7 L7 0 o) o 0F
T 7 suNvadlvs  (eecio
(02€) i 6& (o€t o
\\ \oﬂmow
‘ - owed) ,” g0z
_- - 0 psz , s
. - 2 7/ (e91)
S\ (v-12¢) os* ° ° /
(») A o R & An_o-& 7 (s9) © % ;_\\
(¢-¢) (m] 318WNH ovol / -
@ NOL AVa YRR - -
- 96
Aly3En . \ Hoon) L _ -~ ONMmdS -
/u \ TN ST
\& \ X \ N -
v\s \ o® j I O
2 (vs) FARY. |-
2. o - v\(\
) ~ 6 \/\
v - P >
v id - -
z -~ z
2 P 3
o P 4 o
W o ©
T N o> o (g¢)
¢ _ o®
N P -
b\ P
- o (€2)
(z-1) c- \M v
a _-- S
Ode) AONVI3A3TD / NE
Y3IMOLHOIH s, b4
d‘* W
() z
) o.n
X, Oflw
/,‘nv |2
. HE




0?5» ’ ,

VN3QVSVd / - o % , A\ A

AivTI3e

]

oon) s

. YT L4 _ _

\ve.& 24404 °T Zu“v

O 00 \{us)

JUANLILSNI
I
%yop
o
prr 2 B v
O esL
o,
Sten,

378vL NI SISKTYNY H3IVM L v¥L) o /o L5

773M NOILVAY3SEO ISL © T T

$7713M QuOD3Y
Q310373 40 NOLLVYIOT ONIMOHS

V33UV YN3IAVSvd-NOLSNOH
40 dYW HOL3INS
2 dVvN

Po Koy

Oowe)

O zo9

s> . e 1..\’ 4 " d

. P L. I — e



