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GROUND-WATER RESOURCES OF THE
KANSAS CITY, KANSAS, AREA

By V. C. FisHEL

ABSTRACT

This report describes the ground-water resources in the industrial areas in
the Missouri and Kansas River Valleys in Kansas City, Kansas, and the Kan-
sas River Valley extending from Kansas City to Bonner Springs, Kansas. The
part of the Missouri River Valley considered is known as the Fairfax Indus-
trial District and comprises about 4 square miles. The Kansas River Valley
area in Kansas City, Kansas, includes five ‘industrial districts—the Woods-
wether, Central, Rosedale, Armourdale, and Argentine Districts. The five
districts have a combined area of about 7 square miles. The climate is sub-
humid, the normal annual precipitation being 36.19 inches.

The bedrock underlying the part of the Missouri and Kansas River Valleys
in the Kansas City area is in the Missourian Series of the Pennsylvanian Sys-
tem. The Missourian Series has a total thickness of about 600 feet and is
characterized especially by prominence of numerous limestone beds separated
by thin deposits of clayey to somewhat sandy shale. Broadly -speaking, these
rocks do not yield water to wells at large rates, but they supply much of the
ground water for farm wells on the upland in Wyandotte County.

The alluvium in the Kansas and Missouri River Valleys consists of stream-
laid deposits, probably including glacial outwash, that range in texture from
clay «and silt to sand and very coarse gravel. The thickness of the alluvium
in a cross section of the Missouri River Valley, as determined by 11 test holes,
averages 95 feet and the valley at the cross section is 2.1 miles wide. The
average thickness of the alluvium in five cross sections in the Kansas River
Valley ranges from 51 feet in a cross section near Bonner Springs to 77 feet
in a cross section on Central Avenue in Kansas City. The width of the Kan-
sas River Valley at the cross sections ranges from 1.0 to 1.6 miles. The ground
water in the alluvium consists largely of water that has fallen as rain or snow
and has percolated through the soil and subsoil materials to the water table.

The water table in the Fairfax District is from about 6 to 15 feet below
the land surface. In the East Armourdale and Central Districts the water
table generally is about 20 to 36 feet below the land surface, but at a few
local points of heavy pumping it is somewhat lower. In the West Armour-
dale and Argentine Districts it ranges from 12 to 27 feet below the land sur-
face and in the valley west of Argentine it ranges from about 10 to 30 feet
below the land surface. )

Two pumping tests were made in the Fairfax District, one test by the Corps
of Engineers in 1944 and another test by the Layne-Western Company in
1941. From the data obtained it was computed that the alluvium in the Fair-
fax District has a coefficient of permeability of about 3,000 gallons a day per
square foot.

()
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Most of the wells constructed in recent years are of the gravel-pack type
and are about 16 inches in diameter, The yields of 51 wells and the draw-
downs for most of these wells are given. Twenty-two of the wells are in the
Missouri River Valley and have an average yield of 980 gallons a minute and
an average specific capacity of 180 gallons a minute per foot. Twenty-nine of
the wells are in the Kansas River Valley and have an average yield of 650
gallons a minute and an average specific capacity of 60.

The industrial use of ground water in the Kansas City, Kansas, area is al-
most entirely for cooling and condensing purposes. It amounts to about
35,000,000 gallons a day and includes about 17,400,000 gallons a day in the
Fairfax District, about 10,300,000 gallons a day in the East Armourdale and
Central Districts, about 6,600,000 gallons a day in the Argentine and West
Armourdale Districts, and about 700,000 gallons a day in the Kansas River
Valley west of Kansas City.

The ground water in the alluvium in the Missouri and Kansas River Val-
leys is very hard and contains large amounts of iron. Of 75 samples of water
collected in the area all but 3 contained more than 2.0 parts per million of
iron and most of the samples contained more than 5.0 parts. The samples of
water from the Missouri River Valley and from the Kansas River Valley west
of Kansas City contained less than 100 parts per million of chloride but the
samples collected in the Argentine, Armourdale, and Central Districts con-
tained much greater amounts of chloride; 13 samples contained more than
200 parts per million of chloride and 5 samples contained more than 1,000
parts. :

The report contains a map of the area showing the locations of wells and
test holes. Maps that include only the area within Kansas City show con-
tours on the bedrock and the thickness of the saturated alluvium. The field
data upon which most of this report is based are given, including records of
81 wells and 86 test holes and chemical analyses of the water from 75 wells
and test holes. Logs of 126 test holes and wells are given, including 59 test
holes put down by the State Geological Survey.

INTRODUCTION

Purpose and scope of the investigation.—The investigation upon
which this report is based was begun in July 1943 as part of a pro-
gram of ground-water investigations in Kansas by the United
States Geological Survey and the State Geological Survey of Kansas
in codperation with the Division of Sanitation of the Kansas State
Board of Health and the Division of Water Resoures of the Kansas
State Board of Agriculture. Similar investigations are being con-
ducted in several other areas in Kansas.

For many years there has been a steady increase in the use of
ground water for industrial purposes in Kansas City, Kansas. Dur-
ing the war this increase was greatly accelerated by the needs of
military and naval establishments and by the need for increased
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production from many old industrial plants and from many large
new war plants. The increasing development of water for indus-
trial use has made it necessary that a better understanding of the
hydrology of this area be acquired.

Location and extent of the area.—This report considers chiefly
the industrial areas in the Missouri and Kansas River Valleys in
Kansas City, Kansas, and the Kansas River Valley extending from
Kansas City to Bonner Springs, Kansas. Kansas River joins Mis-
souri River in Kansas City, Kansas. Most of the area considered
in the report is within Wyandotte County, Kansas, but small areas
are in Johnson County, Kansas, and Jackson and Platte Counties,
Missouri. The part of the Missouri River Valley herein considered
1s known as the Fairfax Industrial District and comprises about
4 square miles. The Kansas River Valley area in Kansas City,
Kansas, includes five industrial districts which are, beginning at
the mouth of the river, the Woodswether, Central, Rosedale, Ar-
mourdale, and Argentine Districts. The five districts have a com-
bined area of about 7 square miles. The location of the area is
shown in Figure 1.
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Fi1c. 1. Area covered by this report and areas in Kansas for which coOperative
ground-water reports have been published or are in preparation.

Previous investigations—The more important papers that have a
bearing on the geology and ground-water resources of the Kansas
City, Kansas, area are cited below. Many of the investigations in
this area have been concerned with the stratigraphy of the Pennsyl-
vanian rocks. Earlier investigations on the stratigraphy of the
Pennsylvanian rocks of Kansas are discussed by Moore (1935) who
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gives an excellent bibliography for each Pennsylvanian formation.
In 1902, Bailey prepared a special report on mineral waters in Kan-
sas which includes the analyses of some waters from the bedrock
formation in the Kansas City area. In 1917, McCourt and others
of the Missouri Bureau of Geology and Mines published a report
on the geology of Jackson County, Missouri, which is adjacent to
Kansas City, Kansas. This report includes a short chapter on
underground water. Reports by Newell (1935) and by Jewett and
Newell (1985) on the geology of Johnson, Miami, and Wyandotte
Counties were also published. In 1940, Moore prepared a general-
ized report on the ground-water resources of Kansas, which includes
references to the rocks cropping out in the Kansas City area.

A report (Meinzer and Wenzel, 1946, p. 160) on water levels and
artesian pressures in the United States in 1943 contains a chapter
on the observation-well program in Wyandotte County. Additional
reports of this series will be published annually. A report on the
availability of ground-water supplies for national defense indus-
tries in Kansas discusses briefly the availability of ground-water
supplies in the Kansas and Missouri River Valleys. (Lohman and
others, 1942, pp. 29-32.)

Methods of Investigations—The investigation upon which this
report is based was begun in the summer of 1943 when I spent about
2 months in the area. Well owners and drillers were interviewed re-
garding the nature and thickness of the water-bearing formations
penetrated by the wells and all available logs were collected. In-
formation regarding the yields of wells, water levels in wells, tem-
perature of the water, chemical character of the water, and the use
of ground water was obtained.

Samples of water were collected from 23 wells and 51 test holes
and were analyzed by H. A. Stoltenberg, chemist, in the Water and
Sewage Laboratory of the Kansas State Board of Health at Law-
rence. In addition an analysis of water from the public supply at
Bonner Springs was supplied by the Kansas State Board of Health,
making a total of 75 analyses for the area. The determinations of
free carbon dioxide and pH of the water were made by Mr. Stolten-
berg at the well site with portable apparatus.

During the summer of 1944, 59 test holes (Pl. 1) were drilled in
the area by O. S. Fent and Milford Klingaman, using the portable
hydraulic-rotary rig owned by the State Geological Survey of Kan:
sas. Samples of drill cuttings were collected and studied in the field
by Mr. Fent and were later examined in the office by me. Addi-
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tional logs were made available by the Layne-Western Company;
by the Corps of Engineers, U. S. Army; and by the chief engineers
of some of the industrial plants.

Altitudes of the measuring points were established at some of the
wells and of the land surface at each of the test holes put down by
the drilling rig. The levels were run from benchmarks of the United
States Coast and ‘Geodetic Survey by Charles K. Bayne and Ray
Miles, using a plane table and telescopic alidade.

Field data were compiled on topographic maps of the U. S. Geo-
logical Survey and the base map for Plate 1 was prepared from
these maps.

Acknowledgments.—I am indebted to the many residents of the
-area- who kindly supplied information regarding ground-water con-
ditions. Acknowledgment is given for the fine codperation of all
the industrial-plant engineers who made available much informa-
" tion regarding the wells of their respective plants. Harry Higgins,
Industrial Engineer for the Union Pacific Railroad Company, sup-
plied much information regarding the Fairfax Industrial District
and made available many well logs. _

Acknowledgment is given to the Corps of Engineers, U. S. Army,
for permitting me to participate in several pumping tests conducted
by the Corps of Engineers in the Fairfax Industrial District. Data
collected during the pumping tests and logs of test holes were made
available. I spent several days in the field and office with W. A.
Wall and R. A. Sackewitz in connection with the pumping tests.

Many wells and test holes have been drilled in the Missouri and
Kansas River Valleys in the Kansas City area by the Layne-West-
ern Company. Special acknowledgment is given to R. O. Joslyn
and L. H. Heckman, President and Vice-President, respectively, for
making available well records collected by their company over a
period of many years of operation in this area. P. S. Judy, presi-
dent of Air-Made Well Company, supplied much information re-
garding ground-water conditions in the Kansas City area and gave
permission to use his drainage well as an observation well (No.138).

Clifton Roberts, Vice-President of the Kansas City, Kansas,
Chamber of Commerce, supplied information concerning industries.
J. M. Jewett of the State Geological Survey of Kansas supplied
much information regarding the geology and ground-water resources
of the area in advance of the field work and generously gave much
help and advice during the course of the investigation.
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Prate 2. A, Kansas River Valley looking east from a point about 1 mile
west. of Muncie on Highway K-32. B, Well 138 in the Kansas Valley, which
is used as a drainage well.
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The manuscript for this report has been critically reviewed by
several members of the Federal Geological Survey; by R. C. Moore,
Director of Research, and J. C. Frye, Executive Director of the
State Geological Survey of Kansas; by George S. Knapp, Chief En-
gineer of the Division of Water Resources, Kansas State Board of
Agriculture; and by Paul D. Haney, Director, and Ogden S. Jones,
Geologist, of the Division of Sanitation, Kansas State Board of
Health. The manuscript was edited by Betty Hagerman and the
illustrations were drafted in final form under the supervision of
Eileen Martin and Robyn Ashby Addis.

GEOGRAPHY
TOPOGRAPHY AND DRAINAGE

The land surface consists of rolling uplands occupying the divide
between Kansas and Missouri Rivers, and a relatively large area
occupied by the stream valleys (Pls. 1 and 2A). The area covered
by the valleys of the two rivers and their principal tributaries in-
cludes a considerable part of Wyandotte County. The flood plain
of the Missouri River, which adjoins the county ranges from 2 to
more than 3 miles in width, and that of Kansas River averages
slightly more than 1 mile, being somewhat narrower in Wyandotte
County than in many areas to the west. High bluffs rise above the
flood plains of both rivers.

CULTURE AND RESOURCES

The following sthtements are based in part on data furnished by
the Chamber of Commerce of Kansas City, Kansas, and in part on
the 1940 census by the U. S. Bureau of the Census.

Kansas City, Kansas, is situated in Wyandotte County and has
an area of 21 square miles. - In 1940 Wyandotte County had a pop-
ulation of 154,071, of which 121,458 were in Kansas City. The
population of Kansas City has increased considerably since 1940 as
.a result of the construction of several large war plants in the area
and the enlargement and conversion of existing industries for war
purposes.

The numerous industries in Kansas City, Kansas, include meat
packing, flour milling, grain storage, walnut lumber milling, dairy-
ing, soap manufacturing, petroleum refining and distribution, fibre
box and bag manufacturing, and steel fabricating. In 1940 there
were 270 industrial plants in the city. A

The Kansas City area is served by 12 railroad trunk lines, 3 air
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lines, and 53 motor-truck lines. It is the center of a network of
excellent highways, including U. S. Highways 24, 40, 50, 69, 73,
and 169 and Kansas Highways 5, 10, 32, 58, and 132.

Improvement of the Missouri River channel between St. Louis
and Kansas City has linked this city with the inland waterways
system which serves many ports including those of the Gulf of
Mexico and the Great Lakes. Completion of work now under way
will provide navigable water as far north as Omaha, Nebraska, and
Sioux City, Iowa.

CLIMATE

The Kansas City, Kansas, area is in a region well supplied with
rainfall, especially during the growing season. In common with
parts of the country far removed from large bodies of water, it is
subject to hot periods during the summer season and to severe drops
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F16. 2. Annual precipitation and cumulative departure from normal
precipitation at Kansas City, Missouri.
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in temperature during the winter. During the summer hot spells
temperatures may reach 100° to 105° F. for several days in succes-
sion and at night the temperature may not drop much below 70°
to 75°. Cold waves occasionally sweep in from the plains to the
northwest, and, if the ground is covered with snow, cold weather
may persist for several weeks, although temperatures below zero
rarely persist as long as three days.

According to the records of the U. S. Weather Bureau’s station at

Jan
Feb.
Mar.
Apr
May
Nov.
Dec

June
July
Aug.
Sept
Oct.

Precipitation, in inches

F16. 3. Monthly distribution of precipitation at Kansas City,
Missouri.

Kansas City, Missouri, the greatest annual precipitation on record
in this area was 50.25 inches in 1898. The normal precipitation is
36.19 inches (Fig. 2). The greatest precipitation is during the sum-
mer months and the least precipitation is during December, Janu-
ary, and February (Fig. 3).

The mean annual temperature in this area is 54.4° F., but the
highest temperature recorded was 108° F., and the lowest was -22°
F. The average date of the last killing frost in the spring is April 9,
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but killing frosts have occurred as late as May 25. The first killing
frost in the fall has occurred as early as September 30, but its aver-
age date is October 28. The average length of the growing season
is 202 days.

GEOLOGY IN RELATION TO GROUND WATER

This report is chiefly concerned with the geology and the occur-
rence of ground water in the alluvium in the Kansas and Missouri
River Valleys. Brief consideration is given, however, to the under-
lying bedrock which is in the Pennsylvanian System and to the
glacial drift and loess of Pleistocene age.

PENNSYLVANIAN SYsTEM

The bedrock underlying the Kansas City area belongs to the
Kansas City, and Lansing groups of the Missourian Series of
the rock classification called the Pennsylvanian System (Jewett
and Newell, 1935, pp. 159-185; Moore, 1940, pp. 43-48).

The Missourian Series has a total thickness of about 600 feet and
1s characterized especially by numerous limestone beds separated
by clayey to somewhat sandy shale. Broadly speaking, these rocks
are not good aquifers, but they supply much of the ground water
for farm wells on the upland in Wyandotte County. During years
of low precipitation many of these farm wells either go dry or yield
inadequate supplies of water for domestic and stock needs. Lime-
stones that are water-bearing near the outcrops include especially
the Stanton, Plattsburg, Wyandotte, Iola, and Dennis limestones.

QUATERNARY SYSTEM

The consolidated rocks of this area are to a large extent overlain
by much younger unconsolidated materials. These deposits consist
of glacial drift and loess of Pleistocene age and alluvium of Pleis-
tocene and Recent age.

PLEISTOCENE SERIES

During Pleistocene time the northern part of the United States
was invaded by several successive ice sheets or glaciers, some of
which reached to and in some places beyond the Missouri and Kan-
sas River Valleys. According to Darton (1915, p. 5):

In the earlier part of the glacial epoch, called the Kansan stage, the ice
sheet extended from the north halfway across northeastern Kansas, reaching
the present valley of Kansas River and in places extending a few miles south
of it. Probably the ice sheet had much to do with determining the position
of the Kansas River Valley, for the river began at that time to flow in its
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present general course. This ice sheet covered about 4,000,000 square miles
in northern North America about 300,000 years ago and endured for a long
time. It was several thousand feet thick, and it accumulated at a time when
the fall of snow was in excess of melting and evaporation. Its southern edge
was in the zone where melting kept pace with the advance of the ice, and
apparently in some stages of its existence its margin remained at the same
place for a long time. Its flow was due mainly to the thickness of the ice,
for the land does not at all slope downward to the south, which was the di-
rection of the movement.

As the glacier moved along it picked up large quantities of rock and soil.
This material was slowly carried southward and in some areas accumulated at
the southern edge of the ice in a deposit known as a terminal moraine. When
melting gained on the rate of advance the glacial front receded and the clay,
sand, gravel, and boulders which the ice had contained were left behind in a
sheet covering the rocks of the country. This deposit is called till or drift.

According to Jewett and Newell (1935, p. 185):

The oldest deposits of Pleistocene age recognized in Wyandotte County
are isolated remnants of till of Kansan age occurring in places on the hilltops.
These deposits are rare and consist of a heterogeneous association of erratics,
worn. boulders of local limestone, and sand. The foreign boulders and peb-
bles consist mainly of Sioux quartzite, with numerous granites and meta-
morphic rocks.

These glacial deposits are located above the water table in Wy-
andotte County and, consequently, are of little importance as a
source of ground water.

PLEISTOCENE AND RECENT SERIES

Loess.—Younger deposits of probable Pleistocene age include the
widespread loess, a yellowish to brownish fine-grained silt found
- bordering the valleys. The loess covering is thickest along the edge
of the bluff of Missouri River, where in some places it attains a
thickness of more than 50 feet. Farther from the edges of the val-
ley it is much thinner and gradually becomes indistinguishable from
the soil covering. The loess is absent along the north side of Kan-
sas River between Edwardsville and Bonner Springs, probably hav-
ing been removed by erosion inasmuch as it is continuous along
the south wall of the valley. South of Bonner Springs loess covers
the indurated formations as far west as Loring. The eastern part
of Wyandotte County is covered by an irregular layer of loess, ef-
fectively hiding the underlying formations in the vicinity of Kansas
City.

Some farms in Wyandotte County obtain meager ground-water
supplies from wells in loess. The loess is very porous, but its fine
texture makes it relatively impervious. Where water-bearing, it

2—7167
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vields a low flow into wells, and although these wells may afford a
steady source of supply, none of them yield large quantities of water.

Alluvium.—Alluvium of Recent age and probably some of Pleis-
tocene age occurs in the Kansas and Missouri River Valleys and
some of their larger tributaries. The alluvium consists of stream-
laid deposits that range in texture from clay and silt to sand and
very coarse gravel. The character of the alluvium varies greatly
depending on its origin and mode of deposition. Much of the al-
-luvium in the Kansas Valley near Kansas City probably is of gla-
cial origin, having been deposited as glacial outwash by the swollen
streams that emanated from the melting ice sheets. Test holes were
drilled along five lines across the Kansas Valley and along one line
across the Missouri Valley to determine the thickness and character
of the alluvium in the two valleys. Another line of test holes was
drilled across part of the Missouri Valley. The cross sections and
locations of the cross sections are shown in Plate 1, and the logs of
the test holes are given at the end of this report. As shown by the
cross sections, the thickness of the alluvium in the Kansas Valley
ranges from about 51 to 77 feet. The width of the Kansas Valley
at the cross sections ranges from 1.0 to 1.6 miles. The alluvium in
the Missouri Valley averages 95 feet in thickness and the valley at
that cross section is 2.1 miles wide. The thickness of the alluvium

and the width of the valley at each cross section are given in
Table 1.

TasLe 1. Thic..aess of the alluvium and width of valley for five cross sections
i the. Kansas River Valley and one cross section in the Missouri River Valley

Number . Average
VALLEY geccr ,;).?)Sn of test Xanlcllth) thickness.
secu holes es. (feet)
Missouri..................... A-A' 11 2.1 95
Kansas...................... C-C’ 7 1.4 77
Kansas....................... D-D’ 5 1.2 76
Kansas....................... E-E’ 8 1.6 71
Kansas....................... F-F’ 7 1.0 61
Kansas...................... G-G’ 10 1.2 51

The logs and cross sections (Pl. 1) indicate that the material
above the water table is not as permeable as that at greater depth.
Several feet of the surficial material is composed largely of silt and
clay but most of it is slightly sandy. The surficial material is under-
lain by gravel and sand interbedded with lenses of silt and clay.
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The altitudes and shape of the surface of the bedrock beneath
the alluvium in the Kansas and Missouri River Valleys in the Kan-
sas City area are shown in Figure 4 by contour lines, based on the
records of the test holes drilled by the State Geological Survey, rec-
ords of test holes supplied by the Corps of Engineers, U. S. Army,
and reported depths to bedrock in many industrial wells. In gen-
eral, the valleys have wide and relatively flat bedrock floors. The
bedrock rises abruptly from the channels beneath the valley and
crops out at an altitude of approximately 760 feet along the mar-
ginal areas.
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Test holes drilled by the Corps of Engineers revealed the pres-
ence of a deep and narrow channel extending northeastward from
the mouth of the Kansas River. It will be noted in cross section
C-C’ (Pl. 1) that there is a deep narrow channel near the western
edge of the valley, and that in cross section D-D’ (Pl. 1) the bed-
rock is low at test hole 101. No evidence is available, however, to
indicate that the channel extends farther up the Kansas River Val-
ley. There is a possibility that this channel extends up Turkey
Creek Valley and that it was formed during Pleistocene time. Ac-
cording to McCourt and others (1917, pp. 81-82):

During the Tertiary epoch there are indications that the drainage was to
the east. . . . Turkey Creek then flowed across the site of Kansas City,
joining the Big Blue near its mouth. . . . When the ice front pushed south,
it came to the large river that occupied the present Kansas and lower Mis-
souri Valleys. The ice front was probably lobed and it seems that two of
these lobes pushed across the river, one into the northern part of Kansas City
and one into the region near Sibley, at first damming back the streams and
then forcing them across low points on the divides. The Kansas was in this
way forced into the former valley of Turkey Creek. . . . With the melting
of the Kansan glacier, . . . the new streams thus formed received large
quantities of water from the melting of later ice sheets in the northern states.

Turkey Creek took advantage of the new opening into the Kansas and aban-
doned its pre-glacial valley.

- SOURCE, OCCURRENCE, AND MOVEMENT OF THE
GROUND WATER

Throughout most of the land area of the earth the rock forma-
tions in a certain zone are fully saturated with water. The lower
limit of this zone is found at a variable but generally great depth,
below which the pressure is so great that pores capable of holding
water cannot exist in the rocks. The upper surface of the zone of
saturation is known as the water table, and in different places it
may lie at the surface or at depths as much as several hundred feet
below the surface, depending on the character of the rocks and the
climate. The water in the upper part of the zone of saturation is
generally replenished from precipitation, some of which reaches the
water table by percolation downward through the soil. Normally
the water that reaches the water table moves slowly toward the
streams and discharges into them. Before all the ground water
above stream level can be drained away, more water is generally
added from the surface, keeping the water table somewhat above
stream level in the inter-stream tracts, though fluctuating as the
recharge is momentarily more or less than the discharge. Owing
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to the continuous process of draining and the intermittent nature
of recharge, the water table is in continuous fluctuation.

The ground water in the alluvium of the Kansas and Missouri
River Valleys consists largely of water that has fallen in the form
of rain and snow and has percolated through the soil and subsoil
materials to the water table. In areas of heavy pumping of ground
water, as in parts of the Kansas River area in Kansas City, Kansas,
the water table may be lower than the water surface in the river
and the aquifer may receive recharge from the river.

The water in the alluvium occurs in the interstices between par-
ticles of clay, silt, sand, and gravel. The rate at which water moves
through these materials depends on the hydraulic gradient, or slope
of the water table, and on the size and shape of the interstices. The
amount, of water available for pumping also depends on the thick-
ness of the saturated alluvium. Water moves freely through coarse
gravels even under low hydraulic gradients, whereas it moves with
extreme slowness through compact clay even under high hydraulic
gradients. Although considerable quantities of water may move
through beds of compact clay over very long periods of time, these
deposits are regarded as being essentially impervious, and their im-
portance with respect to ground water in some places is merely that
they may serve as confining beds for water in adjacent beds of more
permeable material.

The approximate rate of movement of the water through the
gravel, sand, and silt can be obtained by application of the following
formula given by Wenzel (1942, p. 71, equation 49) : v = %. Where
v is the average velocity of the ground water, P is the coefficient of
permeability, I is the hydraulic gradient, and p is the porosity. If
P is defined in Meinzer’s units (gallons per day per square foot under
a hydraulic gradient of 100 percent and a temperature of 60° F.), if
I is given in feet per mile, and if p is given in percentage, v will be
given in feet per day by the following formula: v = %-

The coefficient of permeability of the water-bearing material at
well 16, as determined by a pumping test, is about 3,000 gallons a
day per square foot. The hydraulic gradient is about 5 feet to the
mile. For an assumed porosity of 30 percent the average velocity
of the ground water can be computed by the above formula as fol-
lows:

v=%‘§%g—= 1.3 feet per day.
For silt having a coefficient of permeability of 10 gallons a day per
square foot and a porosity of 30 percent the ground water would
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have a velocity of about 0.05 inch per day under a hydraulic gradi-
ent of 5 feet to the mile.

The depths to water level in the wells and test holes that were
measured during the course of this investigation are given in Table
9 and are also shown on Plate 1. The depths to water level in many
of the test holes are shown on the cross sections in Plate 1 and are
also given in logs of wells and test holes at the end of this report.

The water table in the Fairfax District lies from about 6 to 15
feet below the land surface, but it may be considerably lower in
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local cones of depression near pumped wells. In the East Armour-
dale and Central Districts the water table generally is about 20 to
36 feet below the land surface, but at a few local points of heavy
pumping it is somewhat lower. In the West Armourdale and Ar-
gentine Districts it ranges from 12 to 27 feet below the land surface
and in the valley west of Argentine it ranges from about 10 to 30
feet below the land surface. In the valley west of Argentine the
depth to the water table depends more on the topography and
drainage than on the utilization of ground water.

The approximate thickness of the saturated alluvium in the Kan-
sas and Missouri River Valleys is shown in Figure 5. The Mis-
souri Valley includes a large area having a saturated thickness of
more than 80 feet, and at test hole 9 the saturated thickness is more
than 100 feet. A narrow strip having a saturated thickness of more
than 80 feet extends up the Kansas Valley as far as Central Avenue.
Other factors being equal, the largest yields from wells would be
expected in the area having a saturated thickness of more than 80
feet. Most of the alluvium in the Kansas Valley in Kansas City,
Kansas, has a saturated thickness ranging from 40 to 60 feet, but
in a strip extending from the Argentine District to the Missourl
Valley the saturated thickness ranges from 60 to 80 feet. The
thickness of the saturated alluvium decreases toward the edges of

the valleys, where along narrow strips it ranges from a featheredge
to 40 feet.

PERMEABILITY OF THE WATER-BEARING MATERIALS

The permeability of water-bearing materials may be determined
by laboratory tests of samples of the materials, by determinations
of ground-water velocity in the field, and by pumping tests made
on wells that draw water from the materials.

The pumping-test method, which was the only method applied in
this area, was used to determine the permeability of the alluvium in
the Fairfax District. The particular technique used consists of
pumping a well that penetrates water-bearing material whose per-
meability is to be determined, and observing the decline of the
water level in several observation wells near the pumped well. The
method is based on the consideration that, after approximate equi-
librium is established in the shape of the water table around a
pumped well, equal quantities of water move toward the well in a
given unit of time through a successive series of coaxial cylindrical
surfaces around the well. Because the areas of the large cylinders
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through which the water percolates are greater than the areas of the
smaller cylinders, the velocity of the ground water passing through
them is proportionately less, and the hydraulic gradients are propor-
tionately smaller. According to Darcy’s fundamental law the dis-
charge, @, through any of the concentric cylindrical sections of
water-bearing material, is equal to P4, and the permeability of the
material, P, equals % where ¢ is the hydraulic gradient at a point on
the cone of depression around the discharging well and A is the area
of the cylindrical surface at the point where 7 is determined. Wenzel
(1942, pp. T7-79) presents the following formula, known as the
Thiem formula, for determining the permeability of water-bearing
materials:
p—_Q (og. v —log, 11)
7 (hg2 —hy?)

where @ is the discharge of the pumped well, and h, and h, are the
thicknesses of the saturated material at two observation wells located
at distances of r, and r,, respectively, from the pumped well. In
the above equation h,2—h,> = (h, +h,) (h,—h, =2m (h,—h,)
where m is the average thickness of the saturated water-bearing
material. It is taken as the average thickness of the saturated
material at the observation wells after the water levels have declined
to an approximate “equilibrium” condition. Then:

P— Q (loge ro — loge 11)
27 m (hg —hy)
If the rate of pumping is given in gallons a minute and the
logarithms are converted to base 10, the above formula for the per-
meability in Meinzer’s units becomes:

p—521.7q (log1o r2 —log1o 1)

m (he —hy)
—_5271.7q A logior
m Ah

The coefficient of permeability as defined by Meinzer is expressed
as the number of gallons of water a day, at 60° F., that is conducted
laterally through each mile of the water-bearing bed under investiga-
tion (measured at right angles to the direction of flow) for each foot
of thickness of the bed, and for each foot per mile of hydraulic
gradient (Stearns, 1927, p. 148). The value of % is obtained
by making use of the straight line relation that exists when the
altitudes or drawdowns of the water levels in the observation wells
are plotted on a linear scale against the distances of the observa-
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tion wells from the pumped well on a logarithmic scale. The value of

% is given by the slope of the straight line. If values of

A"ghl—”l are selected from the straight line with values of r between
10 and 100 feet (or between 100 and 1,000 feet), A log,, r becomes

unity, and the formula becomes: P — %.

Pumping tests were made on well 16 (P1. 1) by the Corps of En-
gineers, U. S. Army, during January and February, 1944, and on
well 49 (plant well 6) at the Phillips Petroleum Company by
Layne-Western Company in July 1941.

Pumring TEeST ON WELL 16

A series of pumping tests was made on well 16 (PL 3) by the
Corps of Engineers in January and February, 1944. The data for
these tests were kindly made available by the Corps of Engineers.
The well is located about 350 feet east of the south end of the bridge
across the Missouri River on U. S. Highways 69 and 169 and about
160 feet (south) from the landward toe of the levee along Missouri
River. Well 16 was constructed especially for these tests and was
later filled in. It was drilled to a depth of 95 feet and was cased
with 12-inch porous concrete drain tile. The saturated alluvium
was about 105 feet, thick at the well.

Thirty-eight observation wells were constructed along three
equally spaced radial lines (A, B, and C) extending out from the
pumped well. Line A extended to the north and was perpendicular
to the river, line B extended to the southeast, and line C extended
to the southwest. The observation wells in each line were located
at distances of 5, 15, 85, 75, and 155 feet from the pumped well.
The observation wells at each of these points were sunk to three
different depths roughly representing penetrations of 25, 50, and 75
percent of the saturated thickness (Pl 8). The pumped well pene-
trated approximately 70 percent of the saturated thickness, and a
series of pumping tests was performed using the well at this depth.
Then the well was plugged at several depths in succession, and the
tests repeated at each of these depths to determine the effects of the
partially penetrating well. Each series of tests included pumping
the well at different discharge rates until the water levels in the ob-
servation wells reached equilibrium. The altitudes of the water
levels for approximate equilibrium conditions in the observation
wells having a penetration of 50 percent are given in Table 2 for
14 of the tests.
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Prate 3. A. Pumping test on well 16 in the Fairfax District, facing east
from the bridge on U. S. Highways 69 and 169. B, Close-up view showing
tops of three observation wells that are located at each point and the elec-
trical apparatus for measuring the water levels.
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The altitudes of the water levels for each test given in Table 2
were plotted on semilogarithmic paper against the distances of the
observation wells from the pumped well as shown on Figure 6 for
test 1. The altitudes of the water level for r at distances of 10 and
100 feet were obtained from the straight lines. The difference in
altitude at distances of 10 and 100 feet is equal to A h in the above
equation for computing the coefficient of permeability. The coeffi-
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F1e. 6. Altitude of water levels plotted against the distance of the observation
wells from the pumped well during the test on well 16.

cients of permeability were computed for each line of wells for each
test and are given in Table 3. The average thickness of the satur-
ated material at the observation wells during the pumping tests was
variable but was approximately 100 feet. The error involved in
using the approximate thickness of 100 feet is inappreciable com-
pared to the probable errors caused by the change in stage of the
river and the partial penetration of the pumped well. The average
coefficient of permeability of 3,030 gallons a day per square foot
given in Table 3 is believed to be of the right order of magnitude,
but it may be somewhat low due to only partial penetration of the
pumped well.
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TasLe 3. Coefficients of permeability computed for well 16 in the Fairfax

Dastrict
) Stage Coefficient of permeability
Rate of (g pd/sq. ft.) (a)
of Penetra- l(river
Test | pumping tion eet .
~ No. (gallons | (percent) | above Line
a minute) sea ,
level) A B C Average
1 415 68 728.0 | 3,165 | 4,040 | 3,410 | 3,540
2 610 68 728.3 | 3,025 | 4,160 | 3,525 | 3,570
3 850 68 728.3 | 2,990 | 3,740 | 3,370 | 3,370
4 400 52 729.5 | 2,180 | 3,585 | 4,410 | 3,390
5 745 52 730.2 | 2,480 | 4,330 | 2,985 | 3,265
8 250 37 728.5 | 2,235 | 3,990 | 2,395 | 2,870
9 160 37 728.1 | 1,875 | 4,965 | 2,280 | 3,040
10 235 37 | 728.1| 1,900 | 4,750 | 2,940 | 3,195
11 90 37 728. 1| 1,450 | 6,630 | 1,935 | 3,340
14 270 52 724.8 | 1,980 | 2,005 | 1,950 | 1,980
15 285 52 724.2 | 1,660 | 1,775 | 1,605 | 1,680~
16 395 68 723.7 | 4,065 | 3,190 | 2,230 | 3,160
17 585 68 (... ....| 3,035 3,400 2,645 3,025
18 775 68 723.5 | 3,125 | 3,330 | 2,610 | 3,020
Average|..........|.. ... ) 2,510 | 3,850 | 2,730 | 3,030

(a) The coefficient of permeability is given for a temperature of 53° F. which was the
temperature of the ground water at the time of the test.

Pumping TesT o WELL 49

Well 49 (Plant well 6) at the Phillips Petroleum Company was
drilled by the Layne-Western Company in July 1941. It is 85.8
feet deep and has a diameter of 26 inches. Five observation wells
were drilled on a line running north-northeast and south-southwest
through the well. The line of wells makes an angle of about 20
degrees with a line running north and south through well 49. A
pumping test was made by the Layne-Western Company on July
11, 1941, and the data from this test were kindly made available
by the Layne-Western Company. _Water-level and discharge meas-
urements made during the pumping test are given in Table 4.

The drawdowns of the water level at 6:30 p. m. in wells 49B, 49C,
and 49D are plotted in Figure 7 against the distances of the obser-
vation wells from the pumped well. From Figure 7 it is found that
the change in drawdown (A s) over one cycle of the semilogarithmic
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TaBLe 4. Depths to water level and discharge measurements made during the
pumping test on well 49 on July 11, 1941

WellNo............ 49 49A 49B 49C 49D 49E
Direction from well 49(...... .. NNE SSW SSW SSW SSW
Distance from well 46

(feet)............|[........ 250 240 470 690 935

Rate
of .
Time pumping Depth to water level (feet)
(gallons ' ~
a minute)

12:30 p.m. 0 17.00 | 15.58 | 17.79 | 18.08 | 20.87 | 20.25
1:30..... 980 32.17 | 16.17 | 18.25 | 18.12 | 20.87 | 20.25
2:30..... 1,000 35.00 | 16.33 | 18.37 | 18.23 | 20.90 | 20.25
3:30..... 1,000 35.00 | 16.46 | 18.46 | 18.25 | 20.90 | 20.25
4:30..... 1,000 35.00 | 16.58 | 18.54 | 18.29 | 20.90 | 20.25
5:30..... 1,000 35.00 | 16.67 | 18.60 | 18.37 | 20.92 | 20.25
6:30..... 1,000 35.00 | 16.71 18.67 | 18.42 | 20.92 | 20.25

paper is 1.81 feet. The rate of pumping (q) was 1,000 gallons a
minute, and the thickness (m) was about 86.6 feet. Substituting
these values in the formula we obtain:

527.7 X 1,000
86.6 X 1.81
The temperature of the water at tlie time of the pumping test was

not determined; hence no correction was made in the above com-
putation for temperature. The two pumping tests indicate that the
water-bearing materials in the Fairfax District have a permeability
of somewhat more than 3,000 gallons a day per square foot. Co-
efficients of permeability of less than 100 are said to be low, coeffi-
cients between 100.and 1,000 are said to be medium, and coefficients
above 1,000 are considered as being high. Hence, the water-bearing
materials in the Fairfax District are very permeable.

P= = 3,370 gallons per day per sq. ft.
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YIELD OF WELLS

The yield of a well depends upon the well construction, the per-
meability of the water-bearing materials, the thickness of the sat-
urated water-bearing materials, and the source of recharge. As
soon as a pump begins discharging water from a well, a hydraulic
gradient is established from all directions toward the well and the
water table is lowered around the well. The water table soon as-
sumes a form comparable to an inverted cone. Some water-bearing
material will be dewatered by the decline of the water table and
the water drained from this material will percolate to the pumped
well. Thus, for a short time after pumping begins most of the water
that is pumped from a well comes from the dewatered sediments
comparatively close to the pumped well. As pumping continues a
hydraulic gradient that is essentially an equilibrium gradient will
be established close to the pumped well and water will be trans-
mitted to the well through the water-bearing material in approxi-
mately the amount that is being pumped.

The construction of wells in the Kansas and Missouri River Val-

leys controls to a large extent their yields. Most of the wells con-
structed in recent years are of the gravel-pack type and are about
16 inches in diameter. A well of this type maintains a high yield
over a period of several years only if the well is properly constructed
so that the gravel-pack and screen do not become clogged with fine
sand, thereby largely shutting off the movement of water into the
well. : :
The ground water in the Kansas and Missouri Valleys contains a
high amount of iron and carbonates (see Quality of Water) ; hence
it may be that some of the wells fail after prolonged pumping as a
result of encrustation formed on the screens by these substances.
Aeration of the water-bearing materials within the cone of depres-
sion during periods of excessive rates of pumping may result in a
precipitation of the iron and carbonates which would deposit on the
screen and tend to clog the interstices in the sand and gravel near
the screen. Several wells in the Kansas and Missouri Valleys in
Kansas City and vicinity whose yields had declined over a period
of years have been acidized with very successful results. The yields
of several of the wells were more than doubled by acidization and
the yield of one well was increased from 45 gallons a minute before
acidization to 280 gallons a minute after acidization.

The specific capacity of a well is its rate of yield per unit of draw-
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down, and is usually stated in gallons a minute per foot of draw-
down. For example, well 23, one of the wells at North American
Aviation Company, Incorporated, was reported to yield 1,500 gal-
lons a minute with a drawdown of about 5 feet. Its specific capac-
ity, therefore, is about 300 gallons a minute per foot of drawdown.

The yields of 51 wells and the drawdowns for most of these wells
are given in Table 9. Twenty-two of the wells are in the Missouri
River Valley and twenty-nine are in the Kansas Valley. The wells
in the Missouri Valley have an average yield of 980 gallons a min-
ute and an average specific capacity of 60. The saturated water-
bearing materials in the Missouri Valley are thicker and more per-
meable than those in the Kansas Valley; hence the wells in the
Missouri Valley would be expected to have greater specific capac-
ities. The greater specific capacities of the wells in the Fairfax Dis-
trict is also due to better and more modern methods of well con-
struction.

3—7167
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CHEMICAL CHARACTER OF GROUND WATER

The general chemical character of the ground waters in the al-
luvium of the Kansas and Missouri River Valleys in and adjacent
to Kansas City, Kansas, is shown in Table 5 by the analyses of
water from 23 wells and 50 test holes distributed as uniformly as
practicable within the area. Included in the table are analyses of
one sample from a public water supply (Bonner Springs) and one
sample of water collected from the Missouri River during the pump-
ing test on well 16 by the Corps of Engineers. The samples of water
were analyzed by Howard A. Stoltenberg, chemist, in the Water and
Sewage Laboratory of the Kansas State. Board of Health. '

The analyses of water given in Table 5 indicate only the amounts
of dissolved mineral matter i the water and do not indicate the
sanitary quality of the water. It is assumed that in Kansas City
ground water will be used only for industrial purposes and the fol-
lowing discussion is based on that assumption. The packing com-
panies are prohibited from using the water for any purpose for
which it might come in contact with the meat.

An analysis of a typical water from four of the districts (Fairfax,
Central, Argentine, and valley area west of Kansas City) is shown
in Figure 8.



Kansas City, Kansas, Area 35

30

Sodium and Chloride, Fluoride,
28 f—— Potassium and Nitrate =)
92
— i e
Magnesium Sulphate
Z
// Calcium
— U

. Bicarbongate

ES

121
22
20
(2) 18
) >
= 5
H
« 16 7 ]
w
a
"
-
z 14
w
=)
<
2
212
w 7
10
139
o 7
s 0
4
2
FAIRFAX DISTRICT CENTRAL DISTRICT ARGENTINE DISTRICT WEST OF KANSAS CITY

Fic. 8. Analyses of typical ground waters from four industrial districts con-
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CuEMICAL CONSTITUENTS IN RELATION To Use

Dissolved Solids—When water is evaporated the residue that is
left consists mainly of the mineral constituents listed above and
generally includes a small quantity of organic material and a little
water of crystallization. Waters containing less than 500 parts per
million of dissolved solids generally are satisfactory for domestic
use and most industrial purposes, except for difficulties resulting
from their hardness or excessive content of iron. Waters contain-
ing more than 1,000 parts per million are likely to include enough
of certain constituents to produce a notiaeable taste or to make the
water unsuitable in some other respects.

The dissolved solids ranged from 487 to 1,154 parts per million
in 21 samples collected in the Missouri River Valley in the Fairfax
District and rgnged from 365 to 1,058 parts in 53 samples collected
in the Kansas River Valley between Bonner Springs and Kansas
City, Kansas. The 30 samples of water collected in the Kansas
River Valley within Kansas City (Argentine, Armourdale, and Cen-
tral Districts) contained dissolved solids ranging from 362 to 7,275
parts per million. The samples from 20 of the 28 wells in the Kan-
sas River Valley within Kansas City contained more than 1,000
parts per million of dissolved solids. The quantities of dissolved
solids in the samples of water analyzed are summarized in Table 6
and are shown graphically in Figure 9.

Hardness.—The hardness of water, which is the property that
receives the most attention as a general rule, is most commonly
recognized by its effects when soap is used with the water in wash-
ing. Calcium and magnesium cause almost all the hardness of ordi-
nary water. These constituents are also the active agents in the
formation of the greater part of all the scale formed in steam boil- -
ers and in ‘other vessels in which water is heated-or evaporated.

In addition to the total hardness, the tables of analyses show the
carbonate hardness and the noncarbonate hardness. The carbon-
ate hardness is that due to the presence of calcium and magnesium
bicarbonates which are almost entirely precipitated by boiling. In
some reports this type of hardness is called temporary hardness.
The noncarbonate hardness is due to the presence of sulfates or
chlorides of calcium and magnesium; it is not removed by simply
bringing the water to the boiling point, and has sometimes been
called permanent hardness. With reference to use with soaps, there
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Missouri River Valleys.

is no difference between the carbonate and noncarbonate hardness.
In general, the noncarbonate hardness forms harder scale in steam
boilers.

. Water having a hardness of less than 50 parts per million gen-
erally is rated as soft, and its treatment for the removal of hardness
under ordinary circumstances is not necessary. Hardness between
50 and 150 parts per million does not seriously interfere with the
use of water for most purposes; however, it does slightly increase
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TaBLe 6. Summary of the chemical characteristics of the samples of water
collected from wells in the alluvium in the Kansas and Missours River
Valleys in the Kansas City, Kansas, area

Geological Survey of Kansas

Number of samples

Range in parts East West Kansas

per million Fairfax Armourdale | Armourdale Valley

district an and west of

Central Argentine | Kansas City,
districts districts Kansas
DISSOLVED SOLIDS
301- 400..........0 i 1 2
401- 500.......... 5 1 0 12
501- 700.......... 10 1 2 8
701-1,000.......... 5 2 1 1
1,001-2,000.......... 1 7 4 0
2,001-3,000.......... 0 2 1 0
3,001-4,000.......... 0 2 1 0
4,001-5,000.......... 0 2 0 0
5,001-8,000.......... 0 1 0 0
HARDNESS
201- 300.......... 0 2 1 3
301- 400.......... 5 2 1 11
401- 500.......... 6 0 1 6
501- 700.......... 9 5 1 2
701-1,000.......... 1 5 3 1
1,001-1,500.......... 0 4 2 0
1,500-2,000.......... 0 0 1 0
IRON
0.1-1.0........... 0 1 0 2
1.1-2.0........... 0 0 0 0
2.1-50........... 0 3 1 3
5.1-10.0... . ....... 9 3 3 4
10.1-15.0........... 6 4 1 7
15.1-20.0........... 6 4 1 3
20.1-25.0........... 1 1 2 2
25.1-50.0........... 0 2 1 0
More than 50......... 0 0 1 (a) 2
CHLORIDE

Less than 10.......... 0 0 0 1
11-  20.......... 13 0 0 14
21- 30.......... 5 0 1 2
31- 50.......... 2 0 2 5
51- 100.......... 4 3 1 1
101- 200.......... 0 4 4 0
201- 500.......... 0 3 1 0
501-1,000.......... 0 3 1 0
1,001-2,000.......... 0 3 0 0
2,001-5,000.......... 0 2 0 0

a. 416 parts per million.
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the consumption of soap, and its removal by a softening process is
profitable for laundries or other industries using large quantities of
soap. Waters in the upper part of this range of hardness will cause
considerable scale in steam boilers. Hardness above 150 parts per
million can be noticed by anyone, and if the hardness is above 200
or 300 parts per million it is common practice to soften water for
household use or to install cisterns to collect soft rain water.
Water samples collected in the Kansas and Missouri Valleys
ranged in hardness from 227 to 1,548 parts per million. Only 6 of
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the 72 samples had less than 800 parts per million of hardness and
only 38 samples contained less than 500 parts of hardness. As
shown on Figure 10 and summarized in Table 6 the ground water
in the Kansas River Valley west of Kansas City is not as hard as
that in the Missouri River Valley.

Iron.—Next to hardness, iron is the constituent of natural waters
that in general receives the most attention. The quantity of iron
in ground waters may differ greatly from place to place, even
though the waters are derived from the same formation. If a
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water contains much more than 0.1 part per million of iron, the
excess may precipitate and settle as a reddish sediment. Iron may
be removed from most waters by simple aeration and filtration, but
a few waters require the addition of lime or some other substance.

All but 3 of the samples of water collected in the Missouri and
Kansas River Valleys contained more than 2.0 parts per million of
iron (Tables 5 and 6). Most of the samples of water contained
more than 5.0 parts per million of iron and 12 samples contained
more than 20 parts. One sample collected at the Sinclair Refining
Company in the Argentine District contained 416 parts per million
of iron.

Chloride—Water containing less than 150 parts per million of
chloride is not objectionable for most uses but that containing more
than 350 parts per million is objectionable for irrigation or indus-
trial use. Water containing more than about 500 parts per million
becomes objectionable to the taste.

The quantities of chloride in the samples of water collected in
the Kansas and Missouri Valleys are summarized in Table 6 and
are shown graphically in Figure 11. The samples of water from
the Missouri River Valley and from the Kansas River Valley west
of Kansas City contained less than 100 parts per million of chlo-
ride. The samples of water collected in the Argentine, Armourdale,
and Central Districts contained much greater amounts of chloride;
13 samples contained more than 200 parts per million of chloride
and 5 samples contained more than 1,000 parts.

Hydrogen-Ion Concentration—The hydrogen-ion concentration
is of importance with reference to the corrosiveness of waters. The
pH value of a water is the logarithm of the reciprocal of the gram
ionic hydrogen equivalents per liter. Thus a low value of pH
means a high concentration of hydrogen-ions, or acidity, and a high
value of pH indicates a low concentration of hydrogen-ions. A
neutral water has a pH of 7.0. The pH values of the waters were
determined by Mr. Stoltenberg using portable apparatus at the time
of collection of the samples.

The pH of 14 water samples collected in the Kansas and Missouri
River Valleys ranged from 6.1 to 7.5. Four samples of water col-
lected in the Argentine and west Armourdale Districts had pH
values of 6.1, 6.8, 6.8, and 7.0, respectively. The pH values of the
five samples of water collected in the East Armourdale and Central
Districts were 7.0 or higher.
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TEMPERATURE OF GROUND WATER

The great advantage of ground water in this area for cooling is
not, only its relatively low temperature, but its uniform temperature
throughout the year, which approximates the mean annual tem-
perature of the air.. The temperature of water in wells located near
the river may be affected considerably by the infiltration of river
water but the temperature of water in any one well that is not af-
fected by the river probably does not vary more than 2° or 3° F.
during the year. The temperatures of the waters in 62 wells and
test holes were determined during 1943 and 1944 and are given in
Table 7. The temperatures ranged from 52° to 66° F. but most of
the waters had temperatures between 56° and 62° F. The range in
temperature of the water in the 62 wells and test holes is summar-
ized in Table 7.

TaBLe 7. Range of temperature of water in wells and test holes m the Kansas
City, Kansas, area ’

Temperature range Number of wells
°F. and test holes

52-54 4
55-56 2
57-58 11
59-60 20
61-62 17
63-64 4
65-66 4

The temperature of the water in the wells of the Federal Cold
Storage Company, which are located near Missouri River in the
Fairfax District, varies with the season. The minimum annual
water temperature is about 55° F. and the maximum about 64° F.
The maximum temperature in 1942 was 62° F.

The temperature measurements given in Table 5 and summarized
in' Table 8 indicate that the normal temperature of the ground
water that is not affected by recharge from the river ranges from
about 57° to 61° F. In wells near the river, the water may have a
temperature considerably lower or higher than the normal water
temperature, depending on the season. Temperatures as high as 66°
F. and as low as 52° F. were observed but they were caused by sea-
sonal recharging of the ground-water reservoir with river water.
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UTILIZATION OF GROUND WATER

During the course of the investigation information on 81 wells in
the Kansas City, Kansas, area, was obtained. All known industrial
‘wells were visited and all available data concerning them were ob-
tained. No attempt was made to obtain data on all the wells in
Kansas River Valley between Bonner Springs and Kansas City,
most of which are domestic or stock wells.

INDUSTRIAL SUPPLIES

In the Kansas City, Kansas, area ground water is used for many
industrial purposes. The chief industrial use of ground water is for
cooling and condensing, which is largely seasonal. It is used at the
Standard Rendering Company for secrubbing and cleaning the plant.
It was formerly used in large quantities by the packing plants for
washing meat but its use for this purpose has been discontinued be-
cause of the possibility of pollution of the ground water and also
because the iron in the water discolored the meat. Many years ago
‘ground water was used at the stock yards in Kansas City, Kansas,
for watering stock, but as the stock tanks soon became iron-
stained the stock that were unaccustomed to the i iron- -stained tanks
refused to drink the water.

With few exceptions, the users of ground water in Kansas City,
Kansas, do not keep records of the quantities of water pumped from
their wells. It is this factor more than any other that makes it dif-
ficult to carry on a quantitative investigation of the ground-water
resources of the area. Because it is essential to have quantitative
data before drawing conclusions concerning the ground-water re-
sources, it is necessary to estimate as closely as possible the quan-
tities of water pumped from wells in different parts of the area.
This .is generally done by obtaining statements from the well op-
erators as to the capacities of the wells and pumps and the average
number of hours of pumping each day. »

The industrial utilization of ground water in the Kansas City,
Kansas, area is considered under four subareas: (1) the Kansas
River Valley west of Kansas City, Kansas; (2) the Argentine and
West Armourdale Districts; (3) the East Armourdale and Central
Districts; and (4) the Fairfax District. Pumpage figures given are
for the year 1943.

The first area located west of Kansas City includes only two in-
dustrial users of ground water—the Lone Star Cement Company,
near Bonner Springs, and the Atchison, Topeka and Santa Fe Rail-
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way Company at Motris. The Lone Star Cement Company ob-
tains its water supply from one well located across the road from
and a little west of the plant. The company uses about 350,000
gallons a day for maintaining a moisture chamber at 70° F. Some
water is also used for drinking purposes. The Santa Fe Railway
Company at Morris obtains its water supply from two gravel-
packed wells. The water is used for drinking and for watering
stock that are kept temporarily at the Morris stockyards. The
wells are pumped at irregular intervals; hence it was difficult to es-
timate the pumpage, but it is believed to be about 300,000 gallons
a day.

There are only threée industrial users of ground water in the Ar-
gentine and West Armourdale Districts but each uses large amounts,
all of which is for cooling and condensing. These three users are
the Sinclair Refining Company, which uses about 2,600,000 gallons
a day, the Proctor and Gamble Manufacturing Company, which
uses about 3,000,000 gallons a day, and the Colgate-Palmolive-Peet
Company, which uses about 1,000,000 gallons a day.

The East Armourdale and Central Districts include the packing
houses, which are the large users of ground water in these districts,
and also a few smaller users of ground water. Some water is used
for washing floors as at the Peters Serum Company and the Stand-
ard Rendering Company, but most of the ground water is used for
cooling and condensing. Swift and Company uses about 4,000,000
gallons of water a day, Wilson and Company uses about 2,600,000
gallons a day, Midwest .Cold Storage and Ice Corporation uses
about 1,800,000 gallons a day, and the Kansas City Dressed Beef
Company, the Meyer Kornblum Company, and the Standard Ren-
dering Company each use about 500,000 gallons per day.

The Fairfax District has nine companies that are using ground
water. The largest users of ground water in this area are the
Bomber Assembly Plant and the Modification Center of the North
American Aviation Company, Incorporated, which use a total of
about 8,000,000 gallons a day; the Phillips Petroleum Company,
which uses about 7,000,000 gallons a day; and the Federal Cold
Storage Company, which uses about 1,300,000 gallons a day.
Ground water in the Fairfax District is used almost entirely for
cooling and condensing but at the Modification Center it is also
used for fire protection.

The industrial use of ground water in the four subareas is sum-
marized in Table 8 and is shown graphically for the three subareas
in Kansas City, Kansas, in Figure 12.
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TaBLE 8. Summary of the industrial use of ground water in and west of

Kansas City, Kansas

Number Pumpage
SUBAREA of in gallons
wells a day

Kansas River Valley west of Kansas City......... 3 700,000
Argentine and West Armourdale districts. ........ 15 6,600,000
East Armourdale and Central districts............ 21 10,300,000
Fairfax district............ .. ... ... ... .. ... . ... 28 17,400,000
Total. ... 35,000,000
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PusLic SuppLIES

Bonner Springs is the only city in the area that has a public wa-
ter system supplied by wells. Kansas City, Kansas, and a large
area in the eastern part of Wyandotte County are supplied from
the Missouri River.

Bonner Springs is supplied by eight wells (164, 165, and 166),
all of which are in the Kansas River Valley, on the south side of
the river, and all of which derive water from the alluvium. Two
wells (164 and 165) are gravel-packed and are equipped with elec-
trically driven turbine pumps. They are about 60 feet deep and
yield from 250 to 300 gallons a minute each. The other six wells
(166) are each about 60 feet deep and are connected by suction lines
to a common cylinder pump located in a pump house. These wells
are seldom used as their yields are low and the required amount of
water can generally be obtained from the two gravel-packed wells.

The water is aerated and chlorinated and is then pumped into
the mains. A standpipe, which holds 50,000 gallons, is connected
with the mains and is located in the north part of town. The aver-
age consumption of water is about 2,500,000 gallons a month. The
maximum monthly consumption on record was in August 1936 and
amounted to 4,365,000 gallons. An analysis of the water (Table 5)
indicates a total hardness of 348 parts per million.

DomEesTic AND STOCK SUPPLIES

Most of the rural residents in the Kansas River Valley between
Bonner Springs and Kansas City derive their domestic and stock
supplies from driven wells equipped with lift or suction pumps op-
erated by windmills or by hand. The water is moderately hard,
but generally is satisfactory for domestic and stock use.
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RECORDS OF WELLS AND TEST HOLES

Descriptions of the wells and test holes in the Kansas City,
Kansas, area are given in Table 9. The wells and test holes are
listed in order beginning at the farthest upstream area in the Mis-
souri River Valley and then following the Kansas River Valley up-
stream to Bonner Springs. All information classed as “reported”
was obtained from the owner or driller. Depths of wells not classed
as “reported” are measured and given to the nearest tenth of a foot
below the land surface and depths to water level not classed as
“reported” are measured and given to the nearest hundredth of a
foot. :
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58 Geological Survey of Kansas

LOGS OF TEST HOLES AND WELLS

On the following pages are listed the logs of 126 wells and test
holes in the Kansas City, Kansas, area. Fifty-nine of the test
holes were drilled by the State Geological Survey, 18 test holes were
drilled by the Corps of Engineers, and the other test holes and wells
were drilled by private contractors. Many of the logs of the wells
were supplied by the Layne-Western Co. The logs include 5 test
holes drilled in Missouri, 7 in Johnson County, Kansas, and 114
test holes and wells in Wyandotte County, Kansas.

1. Log of test hole at site of well 1 in the SEY% NEY% sec. 28, T. 10 8., R. 26
E., Kansas City, Kansas, drilled by Corps of Engineers, 1944. Surface
.altitude, 7459 feet.

UATERNARY—Pleistocene and Recent
Q Thickness,  Depth,

Alluvium ‘ ' feet feet
Silt and sand (water level, 15 feet below land surface.), 18 18
Sand; contains some silt and gravel .................. 22 40
Sand and gravel ......ccoiiiiiiiiiiiiiiiii e 20 60
Sand e e e e et 10 70
Sand and gravel ......co i it ittt e 4 74
Sand ...t i etereeeeanes 2 76
Sand; contains some gravel ...........coiiiiiiinnn.. 12 88
Sand ..ot i e e, e iieeaea. 2 90
Sand and gravel ..................... N, 4 94
Gravel and sand .........oiiiiiiiiiiiiiii i i 15 109
Sand and silt ... e e 2 111

PenNsyLvaANIAN—Missourian . ,
Shale, blue .o.eviiiiiiiiiiiiiiiiiiiiii 0.5 111.5

2. Log of test hole at site of well 2 in the SEY4 NEY% sec. 28, T. 10 S.,, R. 25
E., Kansas City, Kansas, drilled by Corps of Engineers, 1944. Surface
altitude, 7466 feet.

UATERN ARY—Pleistocene and Recent
Q leistocene and Re Thickness, Depth,

Alluvium feet feet
Silt and sand (water level, 11 feet below land surface.), 20 20
Sand; contains some silt and gravel .................. 22 42
Sand and gravel ............ .ol e 20 62
Sand; contains some gravel and silt ................. 4 66
Sand; contains some gilt ......ociiiiiiiiiiiiiiian 2 68
Sand; contains some silt and gravel ................. 2 70
Gravel and sand ,.....cceeeiiiiiiiiiiiiiiiiiniienaens 6 76
Sand; contains some silt .......ciiiiiiiiiiiiiiiien 2 78
Sand and gravel; contains some silt .............0.. L 2 80
Gravel and sand; contains some silt ................. 30 110

PENNSYLVANIAN—Missourian
Shale, blue ...coeviriieiiiiiiiiiiiiiiiiii i, 1 111
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3. Log of test hole at site of well 8 in the SE% NE% sec. 28, T. 10 S, R. 26
E., Kansas City, Kansas, drilled by Corps of Engmeers, 1944. Surface

altztude 7460 feet.
QUATERNARY—Pleistocene and Recent
“Alluvium

Sand, Silty ..ot e e
Sand and silt ....... PPN
Sand; contains some Silt ......ciiiiiiiiiiiiiiiie.n,
Y Vs A
Silt and clay; contains some sand ................. ...
Sand (water level, 12 feet below land surface.) ........
Sand and Silt .....iiiiiiii i e e
1 73 4 1o
Sand; contains some silt ............iiiiiiiiiiiien,
Sand; contains some silt and gravel ..................
Sand; contains some silt ...... ..ol
Sand; contains some gravel and silt .................
Sand; contains some silt ..........oiiiiiiiiiiiia
Sand and gravel ........cciiiiiiiiiiii i
12 o o e
Sand and gravel .....cociiiiiiiiiiiii i
Sand; contains some silt ......... il
Sand and gravel; contains some silt ........... 00000
Sand; contains some gravel ......... e erereenaeneis
Sand and gravel; contains some silt .........ooin.
Gravel and sand; contains some silt .................
Sand; contains some silt and gravel .o.......... L
Gravel and sand .......coiiiiiiiiiiiiiiiiii i

PENNSYLVANIAN— Missourian
SandStONE .v.vetiiiiie i it i

Thickness,

feet

: Depth,

feet

i
O B WO I W

32

38
40
42
4"
48

62
70
74
86

110

111

4. Log of test hole 4 in the SEY4 NEY% sec. 6, T. 560 N., R. 33 W.; 30 feet
west and 9 feet north of second telephone pole south of highway, Platte
County, Missouri, drilled by Kansas Geological Survey, 1944. Surface al-

titude, 7422 feet.
QuaTtErNARY—Pleistocene and Recent
Alluvium
Silt, clayey, brown gray (water level, 6.0 feet below land
SUIACE.)  vvvrerernrerneenernennonns P
Sand, medium to fine ...........coiiiiiiiln e
Gravel, fine, and sand, fine to medium................
Gravel, fine to coarse, and sand, medium..............
PeNNsSYLVANIAN—Misseurian
Limestone, hard, gray .......cccoviiiiiiiieniennannnes
Shale, dark blue gray, grading downward to light blue

8 2 2N
Limestone, hard, light gray ..................oooae

Thickness,

feet

Depth,
feet

12
30
38
60
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:Log of test hole 6 at NW cor. sec. 9, T. 60 N., R. 33 W, 12 feet north
and 8 feet east of telephone pole southeast of road intersection, Platte
County, Missouri, drilled by Kansas Geological Survey, 1944. Surface

altitude, 741.6 feet. Thickness,  Depth,
) feet feet
Road fill ..ottt it ieiaii et 1 1
QuaATerNARY—Pleistocene and Recent
Alluvium

Silt, gray brown ........ccceiiiiiiniiiiiiiiiiiiiea 3 4
Clay, silty, yellow gray (water level, 7.2 feet below

land surface.) .....ccooiiiiiiiiiiiiii e 6 10

Silt, yellow gray; contains much fine sand............. 4 14

Silt, clayey, blue gray ........ccoviiiiiiiiieiianan.. 2 16

Sand, coarse to fine, and some gravel, medium to fine.. 4 20

Sand, coarse to fine, and gravel, fine to coarse........ 40 60

Gravel, fine to coarse, and sand, medium.............. 10 70

Gravel, fine to medium, and sand, medium............ 10 80

Gravel, fine to coarse, and sand, medium’.............. 11 91

6.

QuaTERNARY—Pleistocene and Recent

Pe

7.

Log of test hole 6 at SE cor. NEY sec. 8, T. 50 N., R. 33 W., 30 feet east
and 84 feet south of base of north tree in grove west of roed, Platte
County, Mztssouri, drilled by Kansas Geological Survey, 1944. Surface
altitude, 740.6.

Thickness, Depth,

Alluvium . feet feet
Silt, clayey, dark gray and yellow gray................ 9 9
Silt, clayey, blue gray (water level, 7.7 feet below land

51000 £:1 ¢ S 6 15
Sand, coarse to ﬁne and some gravel fine............. 5 20
Gravel, fine, and sand, medium....................... 30 50
Gravel, fine to medium, sand, medium, and silt, blue

3 2 10 60
Gravel, fine, and sand, fine to medium................. 6 66
Gravel, coarse to fine, and sand, medium.............. 24 90

N NSYLVANIAN—Missourian

Shale, light gray; contains much sand, fine............ 3 93

Log of test hole 7 at NW cor. SW¥% sec. 9, T. 60 N., R. 33 W., 36 feet
south and 15 feet west of base of cottonwood tree east of road and south
of levee, Platte County, Missourt, drilled by Kansas Geological Survey,

1944. Surface altitude, 7416 feet. ,
Thickness, Depth,

QuaTterNARY—Pleistocene and Recent feet fect
Alluvium
Silt, yellow gray and gray; contains much very fine
SANA oottt e e s 10 10 -
Sand, medium to fine; interbedded with blue-gray silt,
(Water level 10.5 feet below land surface.)......... 10 20
Sand, coarse to fine, and some gravel, meédium to fine.. 10 30
Gravel, fine to coarse, and sand, medium. ....... U 38 68
Gravel, coarse to fine, and sand, medium.............. 22 90

Gravel, coarse to fine, and some sand, coarse....... P 97



Kansas City, Kansas, Area 61

PeENNSYLVANIAN—Missourian ‘
Shale, gray and light gray; contains some very fine
greenish-gray sandstone ....................0..... 3 100

8. Log of test hole 8 in the SE cor. NE% NE% sec. 28, T. 10 8., R. 25 E.,
42 feet east and 46 feet south of first power pole west of south end of toll
bridge on Seventh Street Trafficway, 40 feet south of levee, Kansas City,
Kansas, drilled by Kansas Geological Survey, 1944. Surface altitude, 747 .6
feet.

UATERNARY—Pleistocene an ecen
Q and R t Thickness, Depth,

Alluvium ) feet feet
Silt, partly clayey, yellow gray; contains some fine

;9 1V L 10 10
Sand, medium to fine; containing very little fine gravel,

(Water level, 13.8 feet below land surface.) ....... 10 20
Sand, coarse to fine, and some gravel, coarse to fine, 10 30
Gravel, fine to coarse, and sand, medium ............. 20 50
Gravel, medium to fine, medium sand, and gray-green

1 10 60
Gravel, fine to medium, and sand, medium ........... 10 70
Gravel, coarse to fine, and sand, medium ............ 34 104

PeNNsyLvaANIAN—Missourian
Shale, light gray green, and sandstone, gray green.... 2 106

9. Log of test hole 9 in the NEY SEY% NEY% sec. 28; T. 10 8., R. 25 E., on
west side of Seventh Street Trafficway, 800 feet north of test hole 10 and
600 feet south of levee, 15 feet west and 3 feet south of second power pole
west of corrugated-iron building, Kansas City, Kansas, drilled by Kansas
Geological Survey, 1944. Surface altitude, 746.3 feet.

QuaTterNARY—Pleistocene and Recent Thickness,  Depth,

. feet feet

Alluvium
Silt, soft, gray buff; contains much medium to fine sand, 5 5
Silt, clayey, Bray ...ooveeriiiiiiriiiireenreeenannnes 2 7
Sand, coarse to fine, and some gravel, fine (Water level,

12.7 feet below land surface.) .................... 13 20
Gravel, fine, and sand, medium .........ccoiiiina.nn 10 30
Sand, coarse to fine, some medium gravel, and gray-

green Silt ...l e e 10 40

. Gravel, fine to medium, and sand, medium .......... 10 50
Gravel, fine to medium, and sand, fine .............. 10 60
Gravel, fine to coarse, and sand, medium ............. 10 70
Gravel, coarse to fine, and sand, coarse .............. 20 90
Gravel, very coarse to fine, and sand, coarse .......... 10 100
Gravel, very coarse to fine..............oooiiiit. 26 126

PenNNsYLvANIAN—Missourian ‘
Shale, sandy, light gray green, and some bandstone,
hard, fine, gray green .........c.cceiiveiiiiniiennnn 3 129
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10. Log of test hole 10 at SW cor. NW% sec. 27, T. 10 8., R. 26 E., 5} feet
east and 21 feet south of first power pole north of Kindleberger Road and
east of Seventh Street Traficway, Kansas City, Kansas, drilled by Kansas

Geological Survey, 1944. Surface altitude, 7467 feet.

QuaTerNARY—Pleistocene and Recent
Alluvium

Silt, yellow gray, and some clay .....................

Sand, coarse to fine, and some gravel, fine ............

Sand, coarse to fine, and some gravel, medium to fine

Gravel, medium to fine, and sand, medium ..........

Gravel, coarse to fine, and sand, coarse ..............

Gravel, medium to fine, and sand, medium ...........

Gravel, very coarse to fine, and sand, coarse’..........

Gravel, very coarse to fine...............oiiiin...
PENNSYLVANIAN—Missourian

Sandstone, carbonaceous, very hard, gray .............

Thickness‘,
feet

11°
10

Depth,
feet
9
20
30
50
80
90
100
116

118

11. Log of test hole 11 at SW cor. NW¥% SW¥% sec. 27, T. 10 8., R. 25 E., /8
feet east and 15 feet north of power pole northeast of intersection of Eagle
Road with Seventh Street Traficway, Kansas City, Kansas, drilled by
Kansas Geological Survey, 1944.  Surface altitude, 7463 feet.

QUATERNARY—Pleistocene and Recent
Alluvium
Silt, yellow buff and gray .........covviiiiiiiiin...
Silt, clayey, yellow buff and gray ....................
Silt, yellow buff and gray ...... e e
Sand, medium to fine, some buff silt, and some fine
gravel (Water level, 12.0 feet below land surface.) ..
Sand, medium to fine, buff and blue-gray silt, and some
medium to fine gravel ...... e
Gravel, coarse to fine, medium sand, and blue-gray silt,
Gravel, coarse, to fine, and sand, medium ............
PenxsyLvaNIAN—Missourian
Shale, very light blue gray, and much sandstone, very
fine, light gray ....c.covviiiiiiiiiiiiiiiinnennnn,

Thickness,
feet

3

10

20
10
52

Depth,
feet

5
8
10

20
40

50
102

105

12. Log of test hole 12 at NW cor. SW¥% SWl% SW% sec. 27, T. 10 S., R. 26
E., on east side of Seventh Street Trafficway belween Funston and Eagle
Roads, 64 feet north and 12 feet east of northwest corner of Bright Bis-
quit Co., Kansas City, Kansas, drilled by Kansas Geological Survey, 1944.

Surface altitude, 7463 feet.
QuAaTERNARY—Pleistocene and Recent
Alluvium

Silt, gray and yellow gray ...... etebesseneieseasaaaas
Sand, medium to fine, and some silt, buff (Water level,

112 feet below land surface.)..............cc.oun...
Gravel, medium to fine, and sand, medium............
Sand, coarse to fine, and much gravel, coarse to fine....
Gravel, very coarse to fine, and sand, coarse...........

Thickness,

feet

Depth,
feet

10

44
50
7
80
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Gravel, coarse to fine, and sand, coarse................ 10 - 90

Gravel, very coarse to medium, and sand, coarse....... 15 - 105
PENNSYLVANIAN—Missourian :

Limestone, very hard, light gray......... e reereeaae, 2 © 107

13. Log of test hole 13 in the NWY% NW3¥% NW%% sec. 34, T.10 8, R. 2 E.,
,between Funston and Rickel Roads at their intersection with Seventh
Street Trafficway, Kansas City, Kansas, drilled by Kansas Geological Sur-
vey, 1944. Surface altitude, 7469 feet.

Thickness, Depth,

QuaTerNARY—Pleistocene and Recent ' Teet feet

Alluvium

Silt, yellow buff ...l e 6 6
Sand, medium to fine, and some silt, blue gray (Water

level, 112 feet below land surface.)................ 7 13
Silt, blue gray, interbedded with some sand, medium

£ 1 1 - J e 7 20
Sand, medium to fine .......cciiiiiiiiiiiiiii i 27 47
Gravel, medium to fine, and sand, medium............ 5 52
Sand, coarse to fine, and some gravel, fine............. 16 68
Gravel, medium to fine, and sand medium............. 13 81
Boulder, limestone ................coiiiiiii 1 82
Gravel, very coarse to fine, and sand, coarse.......... 0.5 82.5
Boulder, limestone, and some clay, white......cooonuns 0.5 83
Gravel, coarse to fine ...... et 2 -85
Boulder, limestone ............cciiiiiinian. Jeveaenas 0.5 85.5
Gravel, coarse to fine ........cooviiiiiiiiiiiiin, 1.5 87

PENNSYLVANIAN—Missourian
Shale, partly carbon-flecked, gray................. ... 3 90

14. Log of test hole 14 in the NW% NWY% NW%Y% sec. 34, T. 10 8., R. 25 E,,
9 feet east and 6 feet south of second pillar south of north end of Seventh
Street viaduct on the east side, Kansas City, Kansas, drilled by Kansas

Geological Survey, 1944. Surface altitude, 7442 feet.
Thickness, Depth,

QuATERNARY—Pleistocene and Recent feot feet
Alluvium
Silt, clayey, yellow gray .......coovviiiiiiiiiiiiane, 12 12
Sand, medium to fine, and' some silt, soft blue gray
(Water level, 9.8 feet below land surface.).......... 8 20
Sand, medium to fine ...........iiiiiiiiiiiiiiiiia, 25 45
Sand, medium to fine; contains some blue-gray silt.... 1 46
" Sand, medium to fine ............. B 4 50
" Sand, coarse to fine, and some gravel, fine............ .10 60
Gravel, coarse to fine, and sand....................... 13 73
Gravel, very coarse to fine, and some sand, coarse...... 9 82

PeENNSYLVANIAN—Missourian
Shale, carbon-flecked, gray ..........ccccoiiiiienin.. 2 84
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15. Log of test hole 16 in the NW¥% NW sec. 27, T. 10 8., R. 25 E., Kansas

feet. .
QuaTERNARY—Pleistocene and Recent Thﬁ’;;‘e“’
Alluvium
Silt, clay, and sand ...... ... o i 8
Sand ... et e e 10
Sand; contains some silt (Water level, 17 feet below
" land SUrface.) .....iiiiiiiiii e 12
Sand and gravel; contains some silt.................. 10
Sand and gravel ........coiiiiiiiii i 12
Sand e e e e e s 4
Sand and gravel; contains some silt................... 18
Gravel and sand; contains some silt.................. 30.3

PENNSYLVANIAN—Missourian

Shale, blue .......coiviriiiiiiiiiiiiiiiiiiiiinnnnn 1.7

City, Kansas, drilled by Corps of Engineers, 1944. Surface altitude, 7448

- Depth,
feet -

8
18

30
40
52
56
74
104.3

106

16. Log of well 17 at the Bomber Assembly Plant of the North American Avi-
atton Co. in the NEYy NWY sec. 27, T. 10 8., R. 256 E., Kansas City,
Kansas, drilled by Layne-Western Co., 1941. Surface altitude, 746.2 feet.

QuATERNARY—Pleistocene and Recent Thickness,
. feet
Alluvium
Clay, fine sandy ......cooiiiiiienierrnnnereennnnnnns 18
Sand, blue, fine .....oiiiiiiiiiiii i 3
Sand, fine .........coiiiiiiiiiiiia. e ereeeterecsens 19
Sand, fine, and driftwood ...........cciiiiiiiiiiian, 5
Sand, fine to coarse, and some gravel.................. 4
Sand and gravel ...t 20
Sand, gravel, and boulders; contains some balls of clay, 21
Sand, gravel, and boulders .................0.oo..... 15

Depth,
feet
18
21
40
45
49
69
90

105

17. Log of well 18 at the Bomber Assembly Plant of the North American
Aviation Co. in the NEYa NW% sec. 27, T. 10 8., R. 25 E., Kansas City,
Kansas, drilled by Layne-Western Co., 1941. Surface altitude, 746.3 feet.

QuaTerRNARY—Pleistocene and Recent Thickness,
. feet
Alluvium .
Soil, sa0dY ..ttt e e e e 13
[0 2P 2
Sand, medium COArSe ......veeieerreerrennreneennnnnn 25
Sand, medium coarse, and clay ................oel.. 10
Sand and gravel .......oiiiiii it i 2
Sand, medium COAISE .......veevreerreenreennenneenns 8
Sand, gravel, and balls of clay.........cccovivuiiiiinn 3
Sand and gravel ...t e 7
Gravel and rocks .....c..viiiiiiiiiiii i 36

Depth,
feet
13
15
40
50
52
60
63
70

106
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18. Log of well 19 at the Bomber Assembly Plant of the North American Avia-

tion Co. in the NEY% NW%% sec. 22, T. 10 8., R. 26 E., Kansas City, Kan-
sas, drilled by Layne-Western Co., 1941. Surface altitude, 7466 feet.

QUATERNARY—Pleistocene and Recent

Alluvium N
Soil, SandY +.vuiti i 14
Sand, medium €OATSe ...........oviiriininnnnnnnnnnn, 24
Sand, medium coarse; contains balls of clay .......... 15
Sand, medium coarse ...............iiiiiiiiiniinn... 15
Gravel, rice-sized ............oiiiiiiiiiiaaae 9
Gravel .....coiiiiiii i e 28

Thickness,
eet

Depth,
feet

14
38
53
68
7
105

19. Log of well 20 at the Bomber Assembly Plant of the North American Avia-

tion Co. in the NEY NW34 sec. 27, T. 10 8., R. 25 E., Kansas City, Kan-
sas, drilled by Layne-Western Co., 1941. Surface altitude, 7462 feet.

Alluvium
Clay, sandy ......vviiiiiiiiiiiiiii it i 15
Clay, sandy, mucky; contains some driftwood ........ 12
Sand, fine, blue ...........ccoviiiiiiiiiii i, 4
Sand, fine, blue; contains some driftwood ............. 2
Sand, fine, blue .........oooiiiiiii 2
Sand, fine, blue; contains some driftwood and balls of
Ol o e 14
Clay, sand, and gravel ..........covvvniiviinennnnnnn,. 9
Sand, fine to medium, and some gravel and balls of clay, 11
Sand, fine to medium ..........c..0iiiuiin 2
Sand, gravel, and boulders........................... 36.5

Thickness,
feet

Depth,
feet

15
27
31
33
35

49
58
69
71
107.5

20. Log of well 21 at the Bomber Assembly Plant of the North American Avia-

tion Co. in. the NW% NE% sec. 27, T. 10 8., R. 25 E., Kansas City, Kan-
sas, drilled by Layne-Western, Co., 1943. Surface altitude, 7445 feet.

Alluvium
Sand, fine ....ocoiiiiiii i e 2
Gy vt e 5
Sand, fine, blue ...t 13
Sand, medium fine ...........oiiiiiiiiii e 11
Sand, coarse, and gravel .............coiiiiininin.., 11
Sand, fine .....ooiiiiiiii e 5
Sand, medium €oarse ...........oiiiiiiiiiineiainan, 18
Sand, coarse, and gravel ...........cooviiriiniinnnnn.. 40

5—7167

Thickness,
feet

Depth,
feet

2

7
20
31
42
47
65
105
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21. Log of well 22 at the Bomber Assembly Plant of the North American Avia--
tion Co. in the NW¥% NEY% sec. 27, T. 10 8., R. 25 E., Kansas City, Kan-
sas, drilled by Layne-Western Co., 1942. Surface altitude, 7446 feet.

QuAaTERNARY—Pleistocene and Recent

Alluvium
Clay, sandy .....ccveeeirecsecenieinnceneeiaseaneeanns 5
Sand, fine .....vviiiiiiiiiiiiii i i 15
Sand, medium €OASE .....covviiieiiiiiiiiinenns e 15
Sand, fine ....ieviiiiiiiiiiiiiiii i e 15
Clay balls and gravel ........ccovviiiiiiiiiiniiaa., 11
Sand and gravel .......cciiiiiiiiiiiiiiiii i 19
[0 72 9
Sand and gravel ....ociieiiiiiiiiiiiiiii i 13

Thickness, Depth,
feet feet

5
20
35
50
61
80
89

102

22. Log of well 23 at the Bomber Assembly Plant of the North American Avia-
tion Co. in the NWY% NEY sec. 27, T.10 8., R. 25 E., Kansas City, Kan-
sas, dn:lled by Layne-Western Co., 1943. Surface altitude, 7442 feet.

QuaTERN ARY—Pleistocene and Recent

Alluvium
Clay, sandY ..ovvvrtrarrariiennenranraneaeseriiiieeas 6
[0 Ve 14
Sand, medium fine ........ciiiiiiiiiiiiiiieiiiiian, 5
Sand, medium COATSE ....vvvvervieeeinrnnrnanineanens 15
Sand, medium coarse; contains some clay ............ 9
Sand and gravel ..... eesesnsesssssasaeeans [ 35
(03 2 1
Sand and gravel ......coviiiiiiiieiinn, L 17

Thickness,
feet

Depth,
feet

6
20
25
40

49
84
85

102

23' Log of test hole 2/ in the NW% NE% sec. 27, T. 10.8., R. 25 E., Kansas
City, Kansas, drilled by Corps of Engineers, 1944. Surface altitude, 7450

feet.
QuaterNARY—Pleistocene and Recent
Alluvium
Sand, silt, and gravel ... ...l 2
Sand and gravel .....coiiiiiiiiiiiiiiiii i 4
Sand, silt, and gravel ... ...l 2
Silt, clay, and sand ....ooiiiiiiiiiiiii it 14
Sand and Silt ..oiiiiiiiiiiiiiie e ittt e 2
Sand, contains silt and gravel .......... ..o . 8
Sand and gravel .......cioiiiiiiiiiiiiiiiiiiiiiae, 12
Sand, contains gravel and silt ....... ..ol 10
Sand and gravel; contains some silt..........ocuvn.n.. 14
Sand; contains some gravel and silt................... 6
Gravel and 'sand ......coviiieinncieinnsoccncnnenens 22
PENNSYLVANIAN—Missourian '
Shale ...viivveiiencierinnronsans P P |

Thickness,
ce

Depth,
feet

22
24
32
44

68
74 -
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24. Log of test hole 26 at the Fruehauf Trailer Co. in the SWi4 SEY% sec. 2,
T. 10 8, R. 25 E., northeast of the intersection of Funston Road with
Chrysler Road, Kansas City, Kansas, drilled by Layne-Western Co., 1987.

QUATERN ARY—Pleistocene and Recent .

. [} . Thickness, Depth,
Alluvium . Jeet feet
Soil and elay ...........cooevuuninnn.. i, 10 10
Clay, yellow (Water level, 19 feet below land surface.), 10 20
Sand, fine ...... ..o 10 30

Gravel, COaIse ........ovvuinieneeineennennnnnnnnnnnn, 43.3 73.3

25. Log of test hole 30 in the SEY, SWY sec. 10, T. 60 N., R. 33 W., Kansas
City, Kansas, drilled by Corps of Engineers, 1940. Surface altitude, 738.7

feet. '
QuaTeERNARY—Pleistocene and Recent Thifce';”“’ Dfe’;tth’
Alluvium .

" Sand, contains silt and clay ........... e, 4 ' 4
Sand ... e 12 16
Sand; contains some silt .......... i, 12 28

+Sand and gravel ........ et trrte et sens v 26 54
Sand ..o e 6 60
Gravel and sand ................cooeviuninn.., eeee. 26 86
Gravel ..o 3 89
Gravel and sand ..............ooiinuininnnnniii, 9 98
Sand; contains some silt ............iiieiiinnni, 3 101
Gravel and sand ................occoi i, 7 108
Band ... 3 111

PENNSYLVANIAN—Missourian ............ooovueiiveononn. .. -1 112

26. Log of test hole 31 at the Modificatton Center of the North American
Aviation Co. in the NWY NW% sec. 36, T.10 8., R. 26 E., Kansas City,
Kansas, drilled by Layne-Western Co., 1942. Surface altitude, 7415 feet.

QuaTERN ARY—Pleistocene and Recent

. ' Thickness, Depth,

Alluvium : feet feet

Clay e 5 5
Sand, fine .......iiiii e 15 20
Sand, medium €oarse ............oeiiiiiiiiiiin.. 24 44
Sand, fine ...iiiiiiii 11 55
Sand, CoArse .....vuiiiiiiiii i e 4 59
Sand, gravel, and boulders ...................... e 29 88

27. Log of test hole 32 at the Modification Center of the North American
Aviation Co. in the NWY NW% sec. 8, T.108, R. 25 E., Kansas City,
Kansas, drilled by Layne-Western Co., 1943. Surface altitude, 741.8 feet.

QUATERN ARY—Pleistocene and Recent

o Thickness, Depth,
Alluvium . feet feet
Clay ......... t et e rrer e en et -5 5
Sand, fine ....iiiiiiii i e .. 16 21
Sand, medium coarse ..............vvurininiiinn.. 32 53
Sand, medium to coarse, and some gravel ............ 8 61
Sand, COArse .........iiiiiiiiiiiiie i, 26 87

Gravel; contains a few boulders..................... 0.5 87.5

Boulders ...qeviiiiiiiiiiii i e 87.5
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98. Log of test hole 33 at the Modification Cenier of the North American
. Aviation Co. in the NW¥% NW%% sec. 35, T. 10 8., R. 25 E., Kansas City,
Ka'nsas, dmlled by Layne-Western.Co., 1942. Surface altztude, 7406 feet.
Thickness,  Depth,

. . : feet feet
1 O 1 1
QuaterN ARY—Pleistocene and Recent
Alluvium .
Sand, COAISE .....eeeneenenons PN 7 8
Clay, SANAY ..vovvnerrrnenrnrnronaenescneaiaaanananns 7 15
Sand, Very e ....veeeeeeeereeiieiireiraaniaiaaies 30 45
" Sand, fine .......o.e... A R L 55
Sand coarse, and gravel .......ooiiiiiiiiiiiiiiiin 2 57

29. Log of test hole 36 in the NEY% NEY% SW% sec. 84, T.108., R. 25 E,,
36 feet east and 27 feet south of second pole in line southwest of intersec-
tion of Rickel Road with Chrysler Road, Wyandotte County, drilled by
Kansas Geological Survey, 1944. Surface altitude, 739.2 feet.

UATERNARY—Pleistocene and Recent
Q Thickness, Depth,

Alluvium ' feet " feet
Silt, clayey, buff and gray ........cooiiiiiiiiiieenes 8 8
Sand, medium to fine, and some blue-gray clay near top '

(Water level, 150 feet below land surface.) ........ 12 20
Sand, medium to fine ........iiiiiieiiiiiiien 8 26
Sand, medium to fine, and clay, blue gray ............ 2 30
Sand, medium to fine ... ..oiiiiiiii i 4 34
PENNSYLVANIAN—Missourian . ’
Limestone, hard, brittle, brown ...........covciieeen 1 35
Limestone, hard, brittle, blue gray; contains thin shale
break at top. Shale is fossiliferous, blue gray ..... 0.5 35.5

30. Log of test hole 36 in the NW% NWY% SEY sec. 34, T.10 S, R. 2 E.,
on Rickel Road and 276 feet east of Fairfar Road, at coordinates 62 + 00
N., and 16 + 40 E. of Phillips Petroleum Co. coordinate system, 30 feet
east and 75 feet south of center of railroad crossing, Kansas City, Kansas,
drilled by Kansas Survey, 1944. Surface altitude, 7400 feet.

QUATERN'ARY—P]elstoceDe and Recent Thickness,  Depthy .

Alluvium feet feet

Silt, DUff oevveeeeiiiernneeie i 7 7
Sand, medium to fine (Water level, 8.7 feet below land

SUIFACE.) - o venensvoasncnsonsensoseesucesrensnnanns 13 - 20

Sand, coarse to fine, and some gravel, medium ........ 20 40

.Sand, coarse to fine, some fine gravel, and blue-gray silt, 18 58

Gravel, very coarse to fine, and sand, coarse ......... 13 71

PENNSYLVANIAN—M issourian
Shale, light gray green, 1nterbedded with sandstone,

fine, ray EIEEIL ..eu.eneeecr rranessnarenesonnees 2 73
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- 31. ,Log oj test hole 37 in the NEYA NW¥% SE% sec. 34, T. 10 8., R. 26 E.,

" 660 feet east of test hole 36, at codtdinates 52 400 N. and 26 + 00 E. of

" Phillips Petroleum Co. codrdinate system, Kansas City, Kansas, drilled
by Kansas Geological Survey, 1944. Surface altztude 73889 feet.

— cen
QuATERNARY—Pleistocene and Recent Thickness, ~ Depth,

“Alluvium ‘ Lo feet feet
Silt, gray and yellow gray .....coevenieieiniinnainn. 6 6
Sand, medium to fine (Water level, 8.5 feet below land

BUITACE.) i i i 34 40
Sand, coarse to fine ......ciiiiiiiiiiii i e 8 48
Gravel, fine to medium, and some gravel, medium . 18 66
Gravel coarse to fine, and sand, coarse ............... 19 85

PENNSYLVANIAN—Missourian
Shale, blue gray, and some sandstone, ﬁne, yellow1sh
0 ¢ O 5 90

32. Log of test hole 38 in the NWY% NEY% SEY sec. 34, T. 10 8., R. 26 E,,
700 feet west of test hole 39, at codrdinates 62 4 40 N. and 30 4 00 E. of
Phillips Petroleum Co. coordinate system, 260 feet east of guard gate, 46
feet east and 30 feet south of third power pole east of guard gate, Kansas
City, Kansas, drilled by Kansas Geological Survey, 1944. Surface altitude,
741.8 feet.

QuaTERNARY—Pleistocene and Recent Thifi’f;}“s’ Dfe”e’th’
Alluvium
. Silt, soft, light brown ..........cccoviiiiiiiiiii ... 7 7
Sand, medium to fine .......iiiiiiiiiiiiiiia.. 13 20
Sand, coarse to fine, and some gravel, fine............ 30 50
Gravel, coarse to fine, and sand, coarse................ 10 60
Gravel, very coarse to fine, and sand coarse........... 26 86

- PENNSYLVANIAN—Missourian .
Limestone, hard, light gray .......................... 0.5 86.5

33. Log of test hole 39 at NE cor. SEY sec. 34, T. 10 8., R. 25 E., 650 feet
west of test hole 40 at coordinates 52 + 256 N. and 37 4 00 E. of Phillips
Petroleum Co. coordinate system, 12 feet south of center line between two
concrete sewer bozes, Kansas City, Kansas, drilled by Kansas Geological
Survey, 1944. Surface altitude, 7406 feet.

QUATERNARY—Plelstocene and Recent Thickness,  Depth,

feet feet
Alluvium )
Silt, clayey, gray and buff ........... ... ... 0l 7 7
Sand, medium to fine (Water level, 11.1 feet below land’ .
SUIfACE.) ittt e e e e e 13 20
Sand, coarse to fine, some fine gravel, and gray and
buff silt ...ovnviiiiii i e 8 28
Silt, gray buff .................... e eieennennaens 2 30
Sand, coarse to fine, and some gravel, medium to fine, 10 40
Gravel, coarse to fine, and sand, coarse...... A 30 70
Gravel, medium to fine, and sand, coarse.............. 5 75

Gravel, coarse to fine, and sand, coarse............ eee. . B 80
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eel feet .
Boulder; limestone .......... e 2.5 82.5
Gravel, very coarse to fine, and sand, coarse.......... 5.5 88
PeNNSYLVANIAN—Missourian
Shale, partly sandy, light blue gray................... 6 94

34. Log of test hole 40 in the SW% NW% NW¥% sec. 22, T.650 N, R.33 W,
960 feet west of test hole 41, at coordinates 62+ 40 N. and 43+ 60 E. of
Phillips Petrolewm Co. codrdinate system, 45 feet west of power-line brace
pole, Kansas City, Kansas, drilled by Kansas Geological Survey, 1944.
Surface altitude, 7407 feet.

QuaTERNARY—Pleistocene and Recent Thickness,  Depth,

feet feet
Alluvium

Silt, gray and buff, interbedded with some sand....... 10 10

Sand, medium to fine, and some silt, blue gray and buff
(Water level, 109 feet below land surface.)........ 10 20
Sand, coarse to fine, some silt, gray, and some gravel... 10 30
Gravel, fine to coarde, and sand, medium.............. 14 44
Gravel, coarse to fine, coarse sand, and blue-gray silt... 11 -85
Gravel, coarse to fine, and sand, medium.............. 25 80
Gravel, very coarse to fine, and sand, coarse.......... 7 87
Boulder, limestone ..............eeveuneeennnn... e 1 88
Gravel, very coarse to fine, and sand, coarse........... 1 89

PeNNsSyYLVANIAN—Missourian
Shale, very light blue gray, and some sandstone, fine, )
light blue gray .......cvviiiviiiieinieiniennnnan, 5 94

35. Log of*test hole 41 in the SEY4 NEY% NW3 sec. 22, T. 50 N, R.33 W .,
48 feet west and 30 feet south of NE corner fence post of Phillips Petro-
leum Company property at coérdinates 62+ 40 N. and 63 +00 E. of
Phillips Petroleum Co. codrdinate system, Kansas City, Kansas, drilled by
Kansas Geological Survey, 1944. Surface altitude, 7412 feet.

UATERNARY—Pleistocene and Recen
Q R t Thickness, Depth,

Alluvium ' feet feet
Silt, gray and dark yellow gray ...................... 6 6
Sand, medium to fine, and much silt, blue gray ....... 4 10

Sand, coarse to fine, some blue-gray silt, and some
medium to fine gravel (Water level, 11.2 feet below

land surface.) .......oeiiiiiiiiiiiiii i, 10 20
Gravel, medium to fine, and sand, coarse ............. 13 33
Sand, coarse to fine, some blue gray silt, and some me-

dium to fine gravel \.........cooiiiiiiiiiiniinn... 7 40
Sand, coarse to fine, and some gravel, medium ....... 16 56
Gravel, coarse to fine, and sand, coarse; contains some

pebbles ..ot 20 76
Boulder, limestone ...........ccoiviiiiiiiiieniininan -2 78
Gravel, very coarse to fine, and some sand, coarse .... 11 89

PeNNSYLVANIAN—M issourian
Limestone, hard, light gray ...........c.coiviin... 1 90
Shale, alternating soft and hard, gray ................ 2 92

Limestone, brittle, light gray .............covvinn.. 2 94
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36. Log of test hole 42 in the NWY¥% NW?% sec. 14, T.60 N., R. 33 W., North
- Kansas City, Missouri, drilled by Corps of Engineers. Surface altitude,
7498 feet.

QuaTterNARY—Pleistocene and Recent Thickness,  Depth,
Alluvium feet feet
" Sand, fine to coarse (Water level, 12 feet below land
BULTBCE.) it iietitneeneenreneneenensesennsnannens 14 14
Silt and sand ........... 0.l Peeee et 4 .18
Sand; contains some silt ........... e ieeteeiiaeaa, 8 26
Sand and gravel......... et te e ettt 2 28
- Sand; contains some silt ..........coiiiiiiiiin oennn, 2 30
Sand; contains some gravel ............ccoiiiiinnn.. 2 32
Sand and gravel ...... ... ittt 4 36
Sand; contains some gravel .........c.viviiininn.... 4 40
Sand ..o i e eieeeeieneea 5 45
Sand and gravel ...ttt 12 57
Sand .o e i e 3 60
Clay; contains some sand ..........oovvviiinneennnnes 6 66
Sand; contains some gravel .............ccieviunnn... 4 70
Sand; contains some Silt ........iiveiiiiiiiiiiaa.it, 10 80
1+ T 2 82
Gravel and sand .........ccoiiiiiiiiiiii i 43.5 125.5
PenNsyLvaANIAN—Missourian
] L 1.5 127

37. Log of test hole 44 in the NWY¥% SW%% sec. 14, T.60 N, R. 33 W., North
Kansas- City, Missours, drilled by Corps of Engineers. Surface altitude,
7460 feet.

QuATERNARY—Pleistocene and Recent Thickness,  Depth,
s . , feet feet
Alluvium 4

Silt, SANAY +vvveriiii e ... 14 14
Sand (Water level, 21 feet below land surface.) ...... 12 26
Sand and gravel...........ccoiiiiiiiiiiiiiieinennnn. 18 44
T £V 4 48
Sand; contains some gravel and silt .................. 4 52
Gravel and sand .........ciiitiiiiiiiiiinreneennenns 10 62
Sand and gravel .................. eerereisacuenaens 16 78
Gravel and sand ..........cciiiiiiiiii i 55 133

PENNSYLVANIAN—Missourian ,
Shale ...oviriiiiiii i i i s 1 134



72 Geological Survey-of Kansas

38. Log of test hole 46 in the SE% NE% sec. 22, T. 50 N., R. 33 W., North

. Kansas City, Missouri, drilled by Corps of Engineers. Surface altitude,
7436 feet. :

QuaTERNARY—Pleistocene and Recent Thickness,  Depth,

Alluvium foet feet
Silt and clay ...ovoeiini i e 2 2
Silt and sand ..o 3.7 5.7
Silt and clay, sandy (Water level, 21 feet below land

SUIfACE.) v .eiiiiirt i e 16.3 22
Sand; contains some gravel .........ovviiininiinnn... 14 36
Sand and gravel ........eeeieiiiiiietiia e, 7 43
Sand o e e e e 10 53
Sand; contains some gravel ..........coviiiniinin.n 19 72
Gravel and sand .......coviiiiiiiiiiii i 41 113

PenNsYLVANIAN—Missourian

Shale vttt e e s 1 114

39. Log of well 48 (plant well 7) at the Phillips Petroleum Co. in the NEY
NW4% sec. 22, T. 50 N., R. 38 W., at coirdinates 60 400 N. and 61 4 20
E. of the Phillips Petroleum Co. coordinate system, Kansas City, Kansas,
drilled by Layne-Western Co., 1942. Surface altitude, 741 feet.

QuaTERN ARY—Pleistocene and Recent Thickness,  Depth,

Alluvium teet feet
1 2 2
Sand, fine .....viiiiiiii i i e 4 6
Sand, fine, and streaks of clay (Water level, 7 feet be-

low land surface.) ......ccoviiiiiiiiiiiiiiiii... 6 12
Sand, fine ...ttt 10 22
Sand, medium fine .........ciiiiiiiiiiii 8 30
Sand, gravel, and balls of clay ..................o.Lt. 19 49
Sand and gravel ......iiieiiiiiiiii i 31 80

40. Log of well 49 (plant well 6) at the Phillips Petroleum Co. in the SW4
NWY, sec. 22, T. 50 N., R. 33 W., at codrdinates 41 + 66 N. and 35 -+ 10
E. of the Phillips Petroleum Co. coordinate system, Kansas City, Kansas,
drilled by Layne-Western Co., 1941. Surface altitude, 7462 feet.

QuaTERNARY—Pleistocene and Recent Thickness,  Depth,

Alluvium feet feet
Sand, fine silty (Water level, 17 feet below land sur-

2770 A PR 18 18
Sand, fine «..ovviiiiiiiiiiii i i e "5 23
Sand, fine; contains some driftwood.................. 10 33
Sand, fine, and lignite ........cccviiiiiiiiiiiin... 8 41
Sand, fine to coarse, balls of clay and flat rocks........ 9 50
Sand, fine, blue .......coiiiiiiiiiii i 10 60
Sand, gravel, and boulders.....................ooae. 5 65

Gravel and boulders ................... S 21.6 86.6



41.

QuaTERNARY—Pleistocene and Recent

42,

QUATERNARY—Pleistocene and Recent

Kansas City, Kansas, Area ' B

Log of test hole 49 A (test hole 1) at the Phillips Petroleum Co. in the
SEY, NW% sec. 22, T. 60 N., R. 33 W., at coordinates 43+ 70 N. and
46 + 60 E. of the Phillips Petroleum_Co. coordinate system, 100 feet south
and 100 feet east of tank 184, Kansas City, Kansas, drilled by Layne-
Western Co., 1941.

\

Thickness, Depth,

Alluvium feet feet
Soil, sandy .....iiiiiiiiiiiiienn. et tiieeeeaeaa. 3 3
Sand, fine ....iiiiiiii i e 12 15
Sand, fine, packed; contains streaks of clay (Water

level, 16.8 feet below land surfaces.)............... 23 38
Sand, fine ..iiiiiiiiiiii i ittt 7 45
Sand, medium fine, and some balls of clay............ 10 55
Sand and boulders ...........iccieiiiiiiiiiiiiiian, 10 65

Log of test hole 49B (test hole 2) at the Phillips Petroleum Co. in the
SWY% NW4 sec. 22, T. 60 N., R. 33 W., at coérdinates 39 + 60 N. and
48+ 60 E. of the Phillips Petroleum Co. codrdinate system, 240 feet south-
west of well 49, Kansas City, Kansas, drilled by Layne-Western Co., 1941.

Thickness, Depth,

Alluvium ) feet feet
Clay, sandy ..cvvuieenneenniniiriniiiiienenennenss 11 11
Sand, fine (Water level, 12.1 feet below land surface.), 17 28
Sand, medium fine ........ .. 0 it 13 41
Sand, coarse, and gravel ............ .. oiiiiiiia, 5 . 46
Clay, blue .....cciiiieiiiiiieeeenneeeennnnnnnenn 1 47
Sand, coarse, and gravel ..............iiiiiiiiel 4 51
Sand and gravel; contains numerous streaks of clay.... 4 55
Sand, coarse, gravel, and boulders .................... 13 68
Sand, coarse, and some gravel .............. ... ..., 10 78
Boulder .....oviiiiiiiii i e e e, .. 78

43. Log of test hole 49C (test hole 3) at the Phillips Petroleum Co. in the

QuaTeERNARY—Pleistocene and Recent

SWiy NW4% sec. 22, T. 60 N., R. 33 W., at coordinates 37 + 70 N. and
42480 E. of the Phillips Petroleum Co. codrdinate system 60 feet east
of the center of tank 173, 230 feet southwest of test hole 49B, Kansas City,
Kansas, drilled by Layne-Western Co,, 1941.

Thickness, Depth,

Alluvium feet feet
Sand, silty ...t e 11 11
Sand, very fine (Water level, 12.8 feet felow land sur-

f8CE.) vttt i e e, PN 12 23
Sand, fine ...oviiitiiiiii i i e e i, 4 27
Sand, coarse to medium ...............iiiiiiiinnn... 6 33
Sand, coarse, and some gravel .............. e 14 47
Sand, fine ....vviiiiii e e 4 51
Sand, coarse, gravel, and boulders ..... e, 2 53
(3 72 1 54
Sand, gravel, and boulders ..............coiiuinn... 5 59
Sand, coarse, uniform-grained .............c.o0vna.n.. 7 66
Sand, gravel, and boulders ............coevuiiern..nn. 13 79
Boulder .....oiviiiiiiiii e .. 79
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44. Log of test hole 49D (test hole 4) in the NW% SW% sec, 22, T. 60 N,
R. 33 W., at codrdinates 36 + 90 N. and 41 + 00 E. of the Phillips Petro-
leum Co. coérdinate system, 350 feet north of well 61, 90 feet east of cen~
ter of tank 171, 220 feet southwest of test hole 49C, Kansas City, Kansas,
drilled, by Layne-Western Co., 1941.

UATERN ARY—Plei n
Q ARY: istocene and Recent Thickness,  Depth,

Alluvium feet feet
Clay fill .......... T § 4
Sand, silty ... e 7 11
Sand, fine, dirty (Water level, 17.8 feet below land sur-

face.) woiiiii i 17 28
Sand, coarse, and some lignitic gravel ................ 8 36
Sand, fine, blue ...ttt 11 47
Sand, coarse, gravel, and balls of clay ................ 5 52
Sand, coarse, and gravel .............oiiiiiiiiinn... 8 60
Gravel and boulders .,...........cocoiiiiiiiian.., 3 63
Boulder ...... e e 63

45. Log of test hole 49E (test hole §) in the NWi% SW¥% sec. 22, T. 50.N.,
R. 33 W., at coordinates 33 + 20 N. and 39 + 30 E. of the Phillips Petro-
leum Co. coérdinate system, 84 feet north and 35 feet west of well 51, 246
feet southwest of test hole 49D, Kansas City, Kansas, drilled by Layne-
Western Co., 1941.

QUATERN ARY—Pleistocene and Recent Thickness,  Depth,

Alluvium feet feet
Sand, fine, dirty ...t 8 8
Sand, fine .o.ooiitiiiii i et e e 10 18
Clay, blue ...ttt it it iennns 2 20
Sand, fine ....... ..ol 6 26
Sand, coarse, brown .........cccoiiiiiiiiieiiiiieean 5 31
Sand, coarse, gravel, and lignite ...................... 5 36
Sand, fine, and ballsof clay ........cccvviiiiinnnnnn. 4 40
Sand, fine ......iiiiii i e 7 47
(]2 2 49
Sand, coarse, and gravel .................. PP 4 53
Sand, gravel, and boulders .........coiiiieiiviinnnn.. 6 59
Boulder ............ ..o, eereereaseenias 59

46. Log of well 60 (plant well 6) at the Phillips Petroleum Co. in the NWY%
SW% sec. 22, T. 60 N., R. 33 W., at coirdinates 32 + 95 N. and 35 + 60
E. of the Phillips Petroleum Co. coérdinate system, Kansas City, Kansas,
drilled by Layne-Western Co., 1931. Surface altitude, 7418 feet.

UATERN ARY—Pleistocene and Recent
Q Thickness, Depth,

Alluvium feet feet
(0] T 5 5
Sand, fine (Water level, 18 feet below land surface) 18 23
Sand, medium ............ e eeesenitsesiatrssesonans 11 34
Clay, BraY «iireeiniiiiineieiereren i eneninens -3 37.
Sand, fine ..i.viiiiiiii i i et 6 43

Sand, gravel, and boulders ................. eeeieeea. 30.5 73.5
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47. Log of test hole 60A (test hole 3) at the Phillips Petroleum C’o in the

NWY% SW3 sec. 82, T. 60 N., R. 33 W., at codrdinates 32 + 50 N. and

- 86+ 60 E. of the Phillips Petroleum Co. codrdinate system, 160 feet west

of center of tank 6803, Kansas City, Kansas, drilled by Layne-Western
Co., 1939.

QUAmr{ARY—Plexstocene and Recent Thickness,  Depth,

Alluvium . : feet

feet
L] 5 - 5
Sand, very fine (Water level, 21 feet below land sur-
=3 18 23
Sand, medium fine .........coiiiiiiiiiiiiiei 11 34
L0 3 37
Sand, fine .............. Ceteaeeaanas e eteareeeeaae, 6 43
L] 2 45
Sand, coarse, and gravel; contains some boulders.... 25 70

48. Log of well 61 (plant well 3) at the Phillips Petroleum Co. in the NW4

' SW4% sec. 22, T. 650 N., R. 33 W., at coérdinates 32+ 60 N. and 39 + 70
E. of the Phillips Petroleum Co. coérdinate system, Kansas City, Kansas,
drilled by Layne-Western Co., 1933. Surface altitude, 743.1 feet.

QuATERNARY—Pleistocene and Recent

Alluvium Thlfe’?tw“’ Df?:th’
Soil .t e PN 3 3
Sand and clay .....coiiiiiiiiiiiiiiii e .17 20
Sand, fine; silty ......oiiiiiiiiii e 13 33
Sand, medium fine, clean ...........ccoiiiiiiiiinn.... 7 40
Quick sand, fine, blue ..........c..coeviii i 12 - 52
Sand, coarse, gravel, and boulders .................... 18 70
Clay, sand, and boulders ................ccovuvuen... 6 76
Sand, gravel, and boulders ..............c.oveeunnn... 10.5 86.5

49. Log of well 62 (plant well 4) at the Phillips Petroleum Co. in the NWY
SW%% sec. 22, T.50 N., R. 33 W., at codrdinates 29 + 16 N. and 36 + 60 E..
of Phillips Petroleum Co. coordinate system, Kansas City, Kansas, drilled
by Layne-Western Co., 1937. Surface altitude, 7424 feet.

QuaTERNARY—Pleistocene ‘and Recent

Alluvium Thizkyess, . Devihs
00l e e 2 2
Clay, sandy «...oiviiieniiniiiieeiiiiin et 16 18
Sand, fine (Water level, 20 feet below land surface.)... 31 49
Sand, gravel, and balls of clay.............covuvnenn.. 5 54
Sand, gravel, and boulders..................... ... 22.5 76.5

Clay oo e e 2 78.5
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Log of test hole 524 (test hole 2) at the Phillips Petroleum Co. in the
NWY% SW% sec. 22, T. 60 N., R. 38 W., at coirdinates 29 + 50 N. and
82+ 30 E. of the Phillips Petrolewm Co. cobrdinate system, 25 feet north-
west of intersection of fire dikes between tanks 6202, 5203, 256, and 267,
Kansas City, Kansas, drilled by Layne-Western Co., 1939.

- Thickness, Depth,

Alluvium feet feet
Clay, silby «.vver i i 8 ‘ 8
Sand, very fine (Water level, 20 feet below land sur-

£8CE.) i 17 25
Sand, medium coarse ............oeiiiiiiiiiiiiin.... 13 38
Sand, fine ............. N esseesestisaesensestesbaans 2 40
Sand, COarse ........ciiiiiiiiii e 8 48
Sand, fine .. ..o 2 50
Sand, coarse, and some gravel ...........iiiina.... 6. 56
(03 11 5 61
Sand, gravel, and boulders ................ooeuriiiin. 11 72

51. Log of test hole 62B (test hole 1) at the' Phillips Petrolewm Co. in the

NW¥% SW4% sec. 22, T. 60 N., R. 33 W., at coordinates 27 + 70 N. and
29180 E. of the Phillips Petroleum Co. coérdinate system, 126 feet west
of center of tank 256 and 26 feet north of line extending through centers
of tanks 266 and 257, Kansas City, Kansas, drilled by Layne-Western Co.,
1939. )

QuATERNARY—Pleistocene and Recent Thife’;’t“’“’ D}’;’;h’
Alluvium c
Clay, blue .....ooviriiiii it 5 5
Sand, fine ....oviitiiiii e 9 14
Clay, blue .....iviiiiii it 1 15
Sand, very fine (Water level, 18 feet below land sur-

2 13 28
Sand, fine ....oviiiiii i e 13 41
Sand, coarse, mixed with some clay................... 17 58
Sand, coarse, to gravel, fine....................i.iL 2 60
Limestone .....oooiiiiiiiiiiii e .5 60.5

52. Log of test hole 62C (test hole 2) at the Phillips Petroleum Co. in the

QUuATERNARY—Pleistocene and Recent

NW?% SW sec. 22, T. 60 N., R. 33 W., at cobrdinates 27 + 60 N. and
27 + 40 E. of the Phillips Petroleum Co. codrdinate system, 135 feet south
and 200 feet east of center of tank 78, Kansas City, Kansas, drilled by
Layne-Western Co,, 1937.

Thickness, Depth,
feet I

Alluvium eet
Clay, Brown ....couieeiiiiniiieiiininenrenenneans 8 8
Clay, SandY tiveeeinnreiiinne it 5 13
Sand, fine, dirty ....oviiiiiiiiiiii i 7 20
Sand, medium fine (Water level, 22 feet below land

SUITACE.) v vvriieerenteirneiennnennnnens P 7 27

[0 L1 28



53.
- SWY sec. 22, T. 50 N, R. 33 W., at coordinates 24+ 90 N. and 34 + 40

54.

Co., 1933.
QuATERNARY—Pleistocene and Recent
Alluvium

1 4 P 20
Silt and clay, sandy ......coiiiiiiiiiiiiiiiiiiiiiia 8
Clay, sandy, blue .......cciviiiiiiiiiiiiiiniiiiinn, 2
Sand, coarse, clean ..........iiiiiiiiiiiiiiiiiiiiin 2
Clay; contains some sand ........ccoovvviinneecannn 2
Sand, coarse, and gravel .........oiiiiiiiiiiiiiine 1
Sand, fine, clean .......... i iiiiiiiiiiiii i 3
Quick sand ..ol it e 6
Quick sand, dark-blue .........ccoiiiiiiiiiiiiiiii 3
Sand, medium coarse, clean, blue, and some gravel ... 6
Sand and gravel .......c.iiiiiiiiiiiiii i 2
Gy veieieettenetiten it it 1.5
Sand and gravel; contains some clay ................. 4.5
Sand and gravel; mixed with clay ........ eeiieea. 6

Kansas City, Kansas, Area

. Thickness,
. o feet
Sand, fine, and balls of clay ..... P 10
Sand, coarse ..........iiiiiiiiieennn S PR 4
Sand, gravel, and boulders ............icieiiieinnnns 6
Clay, BIue ...c.iiiiiiiiiiiiiererenneesennenennnnnes 2
Sand, gravel, and few boulders .............c.o.outnn 5

ROCK ottt iiiieeieieennaeeennnanennnneannnnns

77

Depth,
feet

38
42

Log of well 64 (plant well 1) at the Phillips Petroleum Co. in the NW%

E. of the Phillips Petroleum Co. coérdinate system, Kansas City, Kansas,

drilled by Layne-Western Co., 1936. Surface altitude, 742.0 feet.
QuaTeErNARY—Pleistocene and Recent

Alluvium

Soil, and sand, fine ....... .ol 13
Sand, fine (Water level, 2.8 feet below land surface.), 31
Sand, medium COATSE ..........coeeeenennns e 4
Clay, sand, and gravel ...........c.coiiiiiiiiiiinn, 4
Sand, coarse, gravel, and boulders .................... 24
[0 2 S 10
Shale ..iiriiiiii i e et e s

Thickness,
feet

Denpth,
feet

13
44
48
52
76
86
86

Log of test hole 64A (test hole 2) at the Phillips Petroleum Co. in the
NEY% NEY% sec. 2, T. 10 8., R. 26 E., at coordinates 19 4 80 N. and 31 +
20 E. of the Phillips Petroleum Co. coordinate system, 95 feet north and
176 feet east of tank 132, Kansas Ctity, Kansas, drilled by Layne-Western,

Clay, SanAY «vveevenenrrnnrentonrenneeeneonseceneenns 13

Thickness,
ee

Depth,
feet

20
28
30
32
34
35
38
44
47
53
55
56.5
61
67
80
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85. Log of test hole 64B (test hole 1) at the Phillips Petroleum Co. in the
NEY NE% sec. 2, T.10 8, R. 25 E., at coérdinates 17 + 60 N. and 30 +
00 E. of the Phillips Petroleum Co. coérdinate system, 160 feet south and
60 feet east of tank 132, Kansas City, Kansas, drilled by Layne-Western
Co., 1933. ) .

'UATERNARY—Pleistocene and Recent - .
Q 1stoce and Recent Thickness, Depth,

Alluvium feet feet
Silt, sandy ...l 1 1
Clay oo 5 6
Sand, fine .........iiiiiiiiiii 8 14
Silt, clayey ..ovviiiiiiii 1 15 .
Sand, fine .....o.iiiiiiiiiii e 9 24
L 1 25
Sand, fine ......iiiiiii e 4 29
Silt, clayey ..oovvenniiiiiiiii e P | 30
Sand, Coarse ........iieiiiiiiiiiee i, 3 33
Clay, sandy ......cvoiiiiiiiiiineeennnnenennnnnnnn. 5 38
Sand, fine ....vvuviiiiiii e 7 45

- Band, coarse, and gravel, fine .............00uvuun.... 10 55
Gravel, fine .......coiiiiiiiiiiiii i, 6 61
Sand, fine; contains streaks of clay .................. 4 65
Boulders ........ v teeeeeteventata et aananeeasennnn 2 67
Sand, gravel, and. balls of elay .........coovunrnnn.... 16 83
Sand, fine ...ttt e 2 85
Boulders ..... P 1 86
Shale ...oiiii i e 4 90

56. Log of test hole 60 in the NW% SE%Y see. 22, T. 60 N . R.33 W., North
Kansas City, Missouri, drilled by Corps of Engineers. Surface altitude,
760.6 feet.

QUATERNARY—Pleistocene and Recent

. Thickness, Depth,
Alluvium feet feet
Silt and clay, sandy .......oooviiniiiii 26 26
Sand; contains some silt........... Creeseeseencaonnns 4 30
Sand and silt (Water level, 31 feet below land surface.), 10 40
Sand; contains some gravel ............covvvvneun.n.. 14 54
Sand and gravel ...........ciiiiiiiii e, 4 58
Gravel and sand .........c.iiiiiiiiiei i 6 64
Sand and gravel ........oiiiiiiiiiiie e 4 68
Silt and sand ......iiiiiiiii e 4 72
Sand; contains some Silt.......ee0vieririninnninnn.. 2 74

Gravel and sand .......ovniiiiiiiiiniiien e 24.2 98.2

PeENNSYLVANIAN—M issourian
Shale, BIUE ..evveetetiiieittieerineeeeeennnnennns 1 99.2
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57. Log of test hole 61 in the NEY% SW3% sec. 24, T. 50 N., R. 33 W., North
Surface altitude

Kansas City, Missouri, drilled by Corps of Engineers.
7449 feet.

QuATERNARY—Pleistocene and Recent

Alluvium 'Th’lce,;'tm" '
Sand ............ Ceeereene Ceteeeaattenaeeetnnteeanes 10
Sand; contains some silt ..........c00iiiiaina.. e 2
Silt and sand .........ieiiiiiiiiiieads e ieeieriaans 2
1S 1 T S 2
Clay and silt; contains some sand ..........covuenn... 2
Silt and sand ....iiiiiiiiiiie i it e 14
Sand; contains some silt ........cciiiiiiiiiiiinnnen 6
Sand and gravel .................... e eeeiieeeeeas 6
Sand; contains some gravel .................. dedevees 6
Y 4 Y 8
Sand and gravel ..........ciiiiiiiiiiiiiiiiiiieen, 4
Gravel and sand ........coiiiiiiiiiiiii i 16
Sand and gravel ........ et e, 8

- Gravel and sand ......iiiiiiiieiiie e 26
Sand; contains some silb.......ooviiiiiiiiiiiiiia., 15
Gravel and sand .......cciiiiiiiiiiiiiiii it 16.5

PENNSYLVANIAN—Missourian )
Shale, blue .......covviiiiiiiiiiiiiniininna, N .5

Depth
feet

10

12

14
16
18
32
38
44
50
58
62
78
86

112

127

143.5

144

58. Log of test hole 64 in the NEY4 NE% sec. 32, T. 60 N., R. 33 W., North
Kansas City, Missourt, drilled by Corps of Engineers. Surface altitude,

7406 feet. .
QUATERNARY—Pleistocene and Recent
Alluvium
1 2+ U
Sand; contains some Silt .........cciviiiiiiiinnn.n..
18 41
Sand; contains some silt .......ccciiiiiiiiiiiiinnn...
Silt and sand (Water level, 17 feet below land surface.),
Sand; contains some Silt ........c0iiiiiiiiiiiina...
Sand and gravel ......vieiiiiiiiiii e
Sand and silt .....oiiiiiiiii e e
Sand and gravel; contains some silt ..................
Sand and gravel ............oinin.n. e eeeeeeaaes
Gravel and sand ........ciiiiiiiiiiiiiiiii i
PENNSYLVANIAN—Missourian
Shale, blue ...vviiiiiiiiiiiiiiiiiieneenirenieennns

Thickness,
ee

Depth,
feet

4

8
11.7
14
18
22
24
26
36
64
90

91
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59. kLog of test hole 66 in the SE cor. SWi4 sec. 28, T. 60 N ., R. 33 W., Kansas
City, Missourt, drilled by Corps of Engineers. Surface altitude, 743.5 feet.

A ARY—Pleistocene and Recent ;
QU TERN eistocene a Thickness, Depth,

Alluvium : feet ’ feet
Sand and silt, contains gravel..........ccoevviiieninn.n 4 4
Sand; contains gravel and silt (Water level, 10.0 feet

below land surface.) ........ccoiiviiiiiiiiinien.. 6 110
Sand and silt ....iiiiiiiiii i e e e 20 - 30
Sand; contains silt and gravel ............ ... ...l 2 32
Silt and sand ..ot i i 2 34
Sand; contains gravel and silt ............... ... 5 39
Sand ..ot R TP U 1 40
Sand and silt ......oiiiiiii i i e 2 42
Sand; contains gravel .............ciiiiiiiiiiiinnn.. 10 - 52
Sand and gravel ..... ..ot 6 ' 58
Sand; contains some gravel and silt.................. 2 60
Sand and gravel ...... ... i it i 4 64
Sand, contains gravel and silt........................ 16 80
Gravel and sand .........coiiiiiiiiiiiiiiiiiiiea 8 88
Sand and gravel ...... ..ottt 4 92
Gravel and sand ...ttt 7.4 99.4

PeENNSYLVANIAN—Missourian
Shale ...t e e 2.1 101.5

60. Log of test hole 66 in the SEY, 'NEY sec. 32, T.60 N., R. 33 W., Kansas
City, Missouri, drilled by Corps of Engineers. Surface altitude, 7615 feet.

QuATERNARY—Pleistocene and Recent
Thickness, Depth,

Alluvium feet feet
Sand, contains some silt (Water level, 15.5 feet below
land surface.) .....coviiiiiiiiiiiiiiiiiiiiiiiaa, 21 21
Silt and sand .....ciiiiiiii it i i e 2 23
Sand; contains silt ......cvveiiiiiiiiiii i 2 25
Silt, elay, and sand ...ttt 8 33
Sand and silt ....... ...l A 16 49
Sand; contains silt ........cooiiiiiiiiiiiiii e, 2 51
Sand; contains gravel and silt ........................ 4 _ 55
Gravel and sand ........cooiiiiiiiiiiiiiiiiiien, 11 66
Sand; contains gravel and silt ....................... 7 73
Gravel and sand .......ccoiiiiiiiii i 2 75
Sand; contains some gravel and silt.................. 3 78
Gravel and sand ........coiiiiiiiiiiiiiiii i 6 84
Sand and gravel .....ccviiiiiiiiiiiiiiiii i 9 93

PeENNsYLVANIAN—Missourian
Limestone .....cciiiiiiiiiiiiiiiii i, 2.5 95.5
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61. Log of test hole 67 in the SEY4 NW3% sec. 26, T.60 N, R. 33 W., North
Kansas City, Missouri, drilled by Corps of Engineers. Surface altitude
7448 feet.

QuaterNARY—DPleistocene and Recent Th'fe’iﬁ'es"’ Depth,

feet
Alluvium
X0 1T 2 2
Sand and silt ...t e 10 12
Silt and sand ...t 4 16
Sand and silt (Water level, 27 feet below land surface.), 16 32
Sand; contains some silt and gravel................... 16 48
Sand and gravel ...l 6 54
Silt and sand; contains some gravel................... 2 56
Gravel and sand ...ttt 24.8 80.8
PeNNsYLvANIAN—Missourian

Shale, blue ....covveviiin i 1 81.8

62. Log of test hole 68 in the SW% SW% sec. 2, T. 11 8., R. 25 E., Kansas
City, Kansas, drilled by Corps of Engineers, 1944. Surface altitude, 7507
feet.

UATERNARY—Pleistocene an
Q ce d Recent Thickness, Depth,

Alluvium feet feet
Silt and clay, sandy .......ccciiiiiiiiiiiiiii. 1.5 1.5
Sand and gravel; contains some silt .................. 3.5 5
Sand; contains some gravel and silt (Water level, 11

feet below land surface.) ...........ccvvvvunnn.n. 20 25
Silt and clay ...covviiniiiiiii i 2.5 27.5
Sand, silt, and clay ............... seeeeevearie e 16.5 44
Sand; contains silt and clay ..........ccovviiiennn.... 14 58
Sand; contains some silt ............iiiiiiiiniinnn.. 12 70
Sand and gravel ........ ...t 2 72
Sand; contains gravel and silt ....................... 10 82
Gravel and sand .......coiiiiiiiiiiiiii e 6 88
Sand; contains some gravel and silt ................. 4 92
Gravel and sand; contains silt .........cvvuvvuvnnn... . 4 96
Sand ............. et iee st et e 2 98
Gravel and sand ..........c.oiiiiiiiiiiiii i 7.5 105.5

PenNsyLvaNIAN—Missourian
Shale ...iiiiiiiiii it i e e e e .5 106

63. Log of test hole 72 in the NW%4 SE% sec. 32, T. 60 N., R. 33 W., Kansas
City, Missourt, drilled by Corps of Engineers. Surface altitude, 763.8 feet.

ATERNARY—Pleistocene and Recen
QU ce R t Thickness, Depth,

Alluvium feet feet
Silt, clay, and sand ... 1.7 1.7
. Sand; contains gravel and silt ...............ciu..... 5.8 7.5
Sand and gravel (Water level, 14.5 feet below land sur-
T8, ettt e 10.5 18
Siltand clay .....coooieiniiiiii i 12 30

6—7167
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ee feet
Sand and Silt ..eiviiiiiiiiiiii e 10 1
Sand and gravel; contains some silt .................. 13 53
Sand .....oiiiiiiiia., e e etaeieenteeetteneteneenans 3 56
Sand and gravel ........ciiiiiiiiiiiiiiiieiiiienaen 8 64
S T N o1 65
Sand and gravel; contains some silt .........cc.uo.... 4 69
Sand; contains Silt ....ieviiiiiiiiiiiiie i 2 71
Sand and gravel .....coeiiiiiiiiiiii it 13.7 84.7

PeNNsYLVANIAN—Missouriah

)T L P 2.8 87.5

64. Log of test hole 74 in the NW% SE% sec. 27, T. 50 N., R. 88 W., North
Kansas City, Missouri, drilled by Corps of Engineers. Surface altitude,
7407 feet.

JUATERN ARY—Plei nt
Quua’ AR leistocene and Rece: Thickness,  Depth,

Alluvium feet feet -
Silt and clay; contains some sand .................... 6 6
Sand and silt .....coiiiiiiiiii i e e 2 8
Sand; contains some silt and gravel (Water level, 17 o

feet below land surface.) ......................0L. 22 30
Sand and gravel ....... i e 8 38
Gravel and sand ......iiiiiiiiiiiiiiiiiii i 28 66
Silt and sand .....oiiiiiiiii i e e e 4 70
Sand and gravel; contains some silt .................. 6 76
Gravel and sand .......cooviiiiiiiiiiiiiiieiiiiieea, 3 .79

PENNSYLVANIAN—M issourian

Limestone, weathered ............ccvvveuvnn. P 1 80

65. Log of well 78 (plant well 2) at the Kansas City Dressed Beef Co. in the
SE% SE% sec. 10, T. 11 8., R. 26 E., 77 South James Street, Kansas City,
Kansas, drilled by Layne-Western Co., 1942.

—Plei nt
QuaTERNARY—Pleistocene and Rece Thickness,  Depth,

Alluvium feet feet
L0311 1= N 3 3
Sand, fine ...citiiiiiii i i i it e i 15 18
Clay, soft, blue (Water level, 20 feet below land sur- :

Y- TP e b 23
Sand, fine ...ooviiiiiiiiiiii e i, 3 26
Sand, Coarse .....iiiiiiiiiiiii i e 3 29
Sand, medium €oarse ......oiiiiiiiiiiiiiiiiiiiaee. 11 40
Sand, coarse, and gravel ...........cciiiiiiiiiiiia., 14 54
Clay, bIue ....cviiiiiiiiiiinererinnaeeeenoeeeeananes 8 62
Sand, coarse, and gravel ................ooi 10 72

Gravel and rocks‘ .................... ferreneeeeenaas 5.5 77.5
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66. Log of well 81 (plant well 2) at the Meyer-Kornblum Packing Co. in the
SE% SE% sec. 10, T. 11 8, R. 25 E., 300 Central Avenue, Kansas City,
Kansas, drilled by Layne-Western Co.; 1941.

QUATERNARY—Pleistocene and Recent

. Thickness, Depth,
Alluyium feet feet
Fill, black «..ouiuiriiiiiiiiii it 1 1
Gumbo, black .....c.iiiiiiiiiiii i e 6 7
Clay, dark blue vttt e 7 14
Clay, gray (Water level, 29 9 feet below land surface.), 35 49
Sand, coarse, and gravel..............ocoviiiiniinnnns 10 59
Clay, brown ....c.ooiuieiiiniiiiineniniinennnnnnn. 2 61 .
Sand, CoArse .......iiiiiiiiiiii e e 2 63
Gravel ...ttt i e e 2 65
ROCK ot e e .. 65

67. Log of well 82 (plant well 1) at the Meyer-Kornblum Packing Co. in the
SE% 8E% sec. 10, T. 11 8, R. 25 E., 300 Central Avenue, Kansas City,
Kansas, drilled by Layne-Western Co., 1937.

ATERN ARY—Pleistocen Recen N
Qu. ARY- eistocene and Recent Thickness,  Depth,

Alluvium : feet Jeet
Bl o e 2 2
(03 5 S 14 16
Sand (Water level, 23.7 feet below land surface.)..... .12 28
Clay, bIue ....coviiiiiiiiiiiiiiiiii i iiiinenennns 22 50
Sand and gravel ...... ..ottt 12 62
Clay, yelloW ..coviiuiiiiiiiii i, 2 64
Sand, coarse, and gravel ...........coviuiiinnnn.. .. 4 68

68. Log of test hole 88 at SW cor. SEY sec. 10, T. 11 8., R. 25 E., southeast
of intersection of Fifth Street with Central Abenue, 20 feet south of second
brace pole south of viaduct, Kansas City, Kansas, drilled by Kansas Geo-
logical Survey, 1944. Surface altitude, 766.3 feet.

ATERNARY—Pleistocene and Recent
QuaTERN ARY stoce R Thickness,  Depth,

Alluvium feet feet
Silt, buff and gray ............c. il 10 10
Silt, light brown and light gray, interbedded with some

sand, medium to fine .............iiiiiiiinan.n.. 15 25
Silt, blue gray ......ooviiiiiiii e 7 32

PeNNSYLVANIAN—Missourian
Limestone, hard, light gray and white................. 1 33
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69. Log of test hole 84 in the SEYa SW% SEY sec. 10, T. 11 S., R. 26 E., 6}
feet north and 30 feet- east of power pole northwest of intersection of
Fourth Street with Central Avenue, Kansas City, Kansas, drilled by Kan-
sas Geological Survey, 1944. Surface altitude, 7460 feet.

' Thickness, = Depth,
feet

feet

1 P 9 9
QuateErNARY—Pleistocene and Recent

Alluvium

Silt, dark gray; contams some medium to fine sand.. 19 28

Sand, coarse to fine ...ttt 2 30

Gravel, medium to fine, and sand, medium............ 4 34

Silt, Ereen gray . .ovvvernneereniereeennneerenaeeeaanns 11 45

Gravel, fine to coarse, and sand, medlum ............ .. 15 60

Gravel, coarse to fine ...........citiiiiiiiiiiiia., 5 65

Silt, buff and yellow.......cooeiiiiiiiiiinernnnnenn 3 68

Gravel, very coarse to fine..........covviiiiininnn... 6 74

Clay, silty, dark gray ........ccovvieiinennniin.. e 4 . 78

* Sand, medium to fine, interbedded with clay, dark gray, 9 87

Sand, medium to fine ..........iiiiiiiiiiiiiie e 19 106

PeNNsSYLVANIAN—Missourian
Shale, gray ..ovviiiiii ittt 12 118

70. Log of test hole 85 in the SEY4 SW% SEY% sec. 10, T. 11 8., R. 25 E,,
southeast of intersection of Third Street with Central Avenue, 6 feet-south
of fire plug, Kansas City, Kansas, drilled by Kansas Geological Survey,

1944. Surface altitude, 7472 feet. Thickness,  Depth,
feet feet
1 | R T 8.5 8.5
QUATERNARY—Pleistocene and Recent
Alluvium ’ .
Silt, dark blue gray .....ccovrviiiiiieiniiiiienninnnn,s 1.5 20
~ Silt, blue gray, interbedded with sand, coarse to fine
(Water level, 23.5 feet below land surface.) ....... 10 30
Gravel, fine to medium, and sand, medium ........... 10 40
Silt, light blue gray .....coceviviiieieiiiiiiiiennnnn 10 50
Gravel, fine to coarse, and sand, medium ............ 10 60
Gravel, very coarse to fine, sand, medium and some .
silt; blue gray and gray green ............ccceu.... 9 69
PENNSYLVANIAN—Missourian
Limestone, fairly hard, light gray .................... 1 70

Shale, light bluish gray; contains some light-gray lime-
70 0= P 2 72
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71. Log of test hole 86 in the SE% SEY% SEY sec. 10, T. 11 S, R. 26 E.,
southeast of intersection of Central Avenue with Kansas River at south
end of truck lot at Farmer's Codperative Association, Kansas City, Kan-
sas, drilled by Kansas Geological Survey, 1944. - Surface altitude, 7489

feet. . ) ) Thickness, Depth,
. feet feet
Fill o e 12 12
QUATERNARY—Pleistocene and Recent ' ‘
Alluvium .
Silt, dark gray ...........oiiiiiiien... e . 8 20
Sand, coarse to fine, and some gravel, ﬁne ............ 5 25
Silt, light blue gray ........................ e 5 30
Gravel, fine to medium, and sand medium . ......... 20 50
Gravel, medium to fine, and sand, medium...... ce.. 10 60
Gravel, fine to medium, sand, medium, and silt, light
blue gray ....oviiiiii i e e 10 70
Gravel, coarse to fine, and sand, medium........ N 7 77
PENNSYLVANIAN—Missourian
Limestone, buff, and shale, gray .............. N 1 78

72. Log of test hole 87 in the SW% SW% SW% sec. 11, T. 11 8, R. 25 E,,
southwest of the intersection of James Street with Meyers Avenue, 83;
feet west and 15 feet north of power pole at curve on Central Avenue via-
duct, Kansas City, Kansas, drilled by Kansas Geological Survey, 1944.

Surface altitude, 7462 feet. Thickness,  Depth,

: : feet . feet
Bl e 7 7

QuaTrERNARY—Pleistocene and Recent N

Alluvium v
Silt, gray buff, interbedded with some sand, medium, 9 16
Sand, ‘coarse to fine, and gravel, medium (Water level, )

. -218 feet below land surface.)..................... 14 30
Sand, coarse to fine ............iiiiiiiiiian, 20 50 -
Silt, clayey, greenish gray ............c.ccoviiien.... 3 53
Gravel, fine to medium and sand, medium ............ 7 - 60
.Gravel, medium to fine, and sand, medium ...... seee.. 10 70
Gravel, coarse to fine ........ccovvviiierirenrnnnnnn. 6 76

PeENNSYLVANIAN—Missourian o
‘Limestone, hard, white ..........ccoiviveennnnnnnnnn. 1 77

73. Log of test hole 88 in the SW'% NW?%% sec. 6, T. 49 N., R. 33 W., 15 feet
east of State Line Street and 15 feet south of alley located, north of inter-
section of Ewing Avenue with State Line Street, Kansas City, Missourt,
drilled by Kansas Geological Survey, 1944. Surface altitude, 749.5 feet.

: Thwkneu, Depth,

. Lod feet feet
Fill ...... et e eienras ittt te it taetenetteeneennrnnas 2 2
QuaTeErNARY—Pleistocene and Recent
Alluvium
Silt, clayey buff gray ........cocviiiiiiiiiiiinin, 8 10

Silt, clayey .ovvviiiiiii i i e 10 20
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Thickneu,. Depth,
eet feet

Sand, coarse, gravel, fine, and silt, gray (Water level,

21.7 feet below land surface.) ..................... 20 40
Gravel, coarse to fine, and sand, coarse .............. 17 57
Gravel, coarse to fine, sand, coarse, and silt, blue gray, 3 60
Gravel; contains some pebbles, and sand, coarse..... 19 79

PENNSYLVANIAN—Missourian
Limestone, very hard, gray ..........ccoiiiiiinnnnn.. 0.5 79.5

74. Log of test hole 89 in the SW¥% SWY% NEY sec. 6, T. 49 N, R. 33 W,,
northeast of intersection of Twelfth Street with Santa Fe Street, 15 feet
west and 33 feet south of first power pole east of gate in board ferkce, Kan-
sas City, Missour:, drilled by Kansas Geological Survey, 1944. Surface

altitude, 760.4 feet. Thickness,  Depth,
feet feet
2 | 4 4
QuaTERNARY—Pleistocene and Recent
Alluvium
Silt, clayey, dark gray .........coviiiiiiiiiiiiven... 6 10
Silt, clayey, some sand, fine, and some charcoal....... 10 20
Sand, fine, charcoal, and silt (Water level, 242 feet be-
land surface.) .......coiiiiiiiiiiiiiiieii i, 30 50
Gravel, medium to fine, and sand, fine to medium..... 16 . 66
PENNSYLVANIAN—M issourian
Limestone, hard, gray white .............ccovvvvnn.... 1 67

75. Log of well 92 (plant well 3) at Swift and Co. in the SW% SEY sec. 15,
- T.11 8, R. 2 E., 10 Berger Avenue, Kansas City, Kansas, dug by em-
ployees of Swift and Co. under supervision of master mechanic, 1925.

Surface altitude, 7405 feet. Thickness,  Depth,
. feet feet

Cinders ......... ettt e ianaas 2.5 2.5

QUATERNARY—Pleistocene and Recent
Alluvium

Sand, fine, white ...........coiiiiiiiii, eeees 9.5 12
. Sand, fine, gray, and clay.........covviiiiiiinninnn., 5 17
Sand, fine, Gray .......ccceiiiiiiiiiiiiiiiiiiiia.. 3 20
Sand, medium, Gray .......ccviiiiiiiiiiiiiiiniininns 3 23
Sand, €oaISE .....iiiiiiiiiii i i eeaeaa, 5 28
Gravel, fine, and clay, blue .................. feeeeas 4 32
Sand, COArse, Bray .....coceceeereiririvnienenrneennnns 7 39
Sand, medium coarse ..... T e reiieriientennnes 11 50
Sand, fine, Gray ....oiiiiiiiiiiii i i 9 59
. Sand, coarse, and gravel fine.......................... 4 63
Sand, coarse, and gravel ............. eertrarenaeeae. 15 78

N 1 Vereeiaaes . 78
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76. Log of test hole 97 in the NW% SWY% SE% sec. 15, T.11 8, R. 25 E.,
30 feet south and 21 feet east of center of intersection of Fourth Street
with Berger Avenue, Wyandotte County, drilled by Kansas G’eolomcal
Survey, 1944. Surface altitude, 7463 feet.

QuATERNARY—Pleistocene and Recent Thickness,  Depth,

~ Alluvium feet feet ,
Silt, yellow gray and light gray ...................... 10 10
Silt, clayey, bluish gray ........cooviviiiiiiiireennnn. 7 17

Sand, coarse to fine, some gravel, medium to ﬁne and
some silt, blue gray (Water level, 23.8 feet below

land surface.) ........ciiiiiiiiiiiiiiiiiiin, 13 30
Gravel, fine, sand, green, and silt, blue gray........... 20 , 50
Gravel, fine, sand, medium, and some silt, blue gray... 14 64
Gravel, coarse to fine, and sand, coarse................ 5 69

PENNSYLVANIAN—Missourian
Limestone, very hard, buff and white ................ 1 70

77 Log of test hole 98 in the SEY SW3% SE%% sec. 16, T. 11 8., R. % E., at
the rear of the port of entry, north of Kansas Avenue and 125 feet west
of Second Streef, Wyandotte County, drilled by Kansas Geological Sur-

vey, 1944. Surface altitude, 7494 feet. Thickness,  Depth,
- Jeet feet
B 2 2
QUATERNARY—Pleistocene and Recent
Alluvium : ) ) )
Silt, soft, light yellow gray .......... e 12 14
Silt, light blue gray .................. Crreecensianens .9 23
Gravel, fine to medium, and sand, medium, brown
(Water level, 27.8 feet below land surface.)........ 37 60
Gravel, coarse to fine, greemish ............cooiiiunne.. 10 70
PeNNSYLVANIAN—Missourian .
Limestone, hard, brown gray ..............c.oou..... 0.5 70.5
Shale, yellow green downward to gray blue........... 3.5 4

78. Log of test hole 99 in the NE cor. NW% NE%Y% sec. 22, T.11 8, R. 2 E.,
120 feet east and 48 feet south of center of railroad crossing at the inter-
section of First Street with Custer Avenue, Wyandotte ‘County, drilled by
Kansas Geological Survey, 1944. Surface altitude, 741.3 feet. :

Thickness, Dépth,
feet feet .

Fill i e e 6 6
QUATERNARY—PIelStocene and Recent
Alluvium
Silt, gray «ivviiiiiii i i i i i e 4 10
Silt, gray, and sand, medium to fine (Water level, 19.5
, feet below land surface.) ............covvvenvnnnn. 10 20
Gravel, medium to fine, and sand, medium ........... 10 30

Gravel, medium to fine, sand, medium, and some silt,
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Thickness, Depth,

feet feet

Gravel, fine to coarse, and sand, medium ............. 20 60

Gravel, coarse to fine, and sand, coarse .............. 12 72
PENNSYLVANIAN—M issourian

Shale, laminated, gray ........cvveiveennn. Ceseeneians 6 78

79. Log of test hole 100 in the SEY% NEY% NEY sec. 22, T. 11 8., R. % E.,
30 feet south and 102 feet east of center of intersection of Shawnee Ave-
nue with Adams Street, Wyandotte County, drilled by Kansas Geological

Survey, 1944. Surface altitude, 7468 feet.
Thifckr;ess, Depth,
ee

. feet
Fill ...oooaviiiiit, S 8 8
QuaTERN ARY—Pleistocene and Recent
Alluvium
Silt, dark gray .....ccvviiiiiiiiiiiiiii it 1 9
Silt, blue gray, interbedded with some sand, fine ..... 13 22
Gravel, fine to medium, sand, medium, and silt, blue
gray (Water level, 254 feet below land surface.), 41 63
Gravel, coarse to fine, and some sand, coarse .......... 14 77
PeENNSYLVANIAN—Missourian )
Limestone, hard, gray white ...............ccooennt. 1 78

80. Log of test hole 101 in the NWy SW¥% NW?34 sec. 23, T. 11 8, R.25 E.,
about 150 feet southeast of river, 30 feet southwest of Kansas City Ter-
minal Ratlway high-line viaduct, 16 feet west and 16 feet south of first
manhole cover south of railroad bridge, Wyandotte County, drilled by
Kansas Gevlogical Survey, 1944. Surface altitude, 768.9 feet.

Thickness,  Depth,

. : . feet feet
B ) PP 10 10
QuATERNARY—Pleistocene and Recent
Alluvium .

Silt, dark gray and buff gray .........ccoiiiiiiia.. 13 23
Sand, medium to fine, and silt, soft, gray ............ 9 32
Sand, coarse to fine, some silt, blue gray, and some -

gravel, medium (Water level, ‘36.1 feet below land

BUMTACE.) +ivveirennnronceensecoenesanenneseannnnes 8 40
Gravel, medium to fine, sand, medium and silt, blue ‘

0 ) 2R 10 50
Gravel, coarse to fine, and sand, coarse .............. 10 60
Gravel, coarse to fine, sand, coarse, and some silt, blue

BTAY e errerenennconnneasaanneranocassannnnsenns ... 10 70
Gravel, medium to fine, and sand, medium ............ 10 80
Gravel, coarse to fine, and sand, medium ............. 25.5 105.5

PeNNSYLVANIAN—Missourian
Limestone, hard, buff to white ....................... 0.5 106
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81. Log of well 104 (plant well 10) at Wilson and Co. in the SWY% NEY% sec.
22, T.11 8, R. 26 E., Osage and Adams Streets, Kansas City, Kansas,
Jdrilled by Kelly Well Co., 1944. Surface altitude, 7502 feet.

Thickness, Depth,

’ feet feet
Fill o e 4 4
QUuATERNARY—Pleistocene and Recent
Alluvium .
Clay, sandy .. ..ovviriiiiiii it it iieeieane. 14 18
ClBY ceet et e ‘2 20
Clay, sandy ...vevirvrnnnen et eiineaneannnns 4 24
Sand, medium to fine (Water level 29 feet below land
SUIfaCE.) t.iiitii i i e 7 31
-Sand and balls of elay .......ccoviviiiiiniiat. 15 46
Clay, sandy .....ooviiiiiiriiniiiireieenneennennnnns 2 48
Sand, medium t0 €OATSE ....iiiiiiiiiii i, 4 52
:Sand, coarse, and gravel ..........cviiiiiiiiiiiininnn. 2 54
Clay, bIue «.vvvitiiiiiii ittt i 2 56
Sand, coarse, gravel, and balls of clay ................ 5 61
Clay ....... A 1 62
Sand, and gravel, very coarse, and some stones....... 21 83
Shale ottt e e e et ceen 83

82. Log of well 106 (plant well 9) at Wilson and Co. in the SW¥% NEY sec.
22, T. 11 8., R. 25 E., Osage and Adams Streets, Kansas City. Kansas,
drilled by Austin and Sons, 1934. Surface altitude, 761.6 feet.

Thickness, Depth,

. feet feet

25 ) 6 6
QuarErNARY—Pleistocene and Recent
Alluvium

Sand, fine, dirty .......coiiiiiiiiiiii i 12 18
Clay, sandy ....cooviiiiiniiiiiineiiiiinecneenneanns 2 20
Clay, blue ..oveiiiriiiiiiiiiieiiniiineineiinennnnnns 2 22
Sand, fine .....oiiiiiiiii e e 1.5 - 23.5
Gy vevieiiiiieiiiiettitiaeestaenateteateatnannn 1 24.5
Sand, fine ...ivviiiiiiiiii i i it et e, 1.5 26
-Sand, medium COATSE ....vveeveerrnnenirnnennernnnnns 7.5 33.5
Sand and balls of elay .......covviiieiiniinninn... 14.5 48
Clay, sandy (Water level, 49.7 feet below land surface.), 2 50
Sand, medium coarse, and balls of clay............... 4 54 |
Sand, medium coarse, and gravel..................... 2.5 56.5
"Clay, blue ..ovviiiiniiiiiiii ittt 2 58.5
:Sand, coarse, gravel, and balls of clay................. 5 63.5
(] Y 1 64.5
Sand, coarse, gravel, and few balls of clay............. 6.5 71
Sand, coarse, gravel, large boulders and flat rocks...... 5 76
Sand, coarse, clean, and gravel, fine................... 3 79

Sand, very coarse, and gravel ........................ 8.2 87.2
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83. Log of well 107 (plant well 2) at the Midwest Cold Storage and Ice Corp.
in the NEY, SW3, sec. 22, T. 11 8., R. 26 E., northeast of intersection of
Fifth Street with Kansas River, Kansas City, Kansas, drilled by Layne-

- Western Co., 1938. Surface altitude, 762.7 feet.
Thickness, Depth,

feet : feet
(0516 1= - T 4 4
QuaTERNARY—Pleistocene and Recent
Alluvium
Sand, fine, silty ...c.coiiiiiiiiiii i 21 25
Sand, COATSE ......vvivirerennnnneeaneeenenneeennnnen 17 42
Clay, sandy, blue (Water level, 44 feet below land
SUrface.) ......iiiiiiiiiii i 3 45
Sand, coarse; contains a few balls of clay............. 9 54
Sand, fine ....iuiiiiii i e e e 1 55
Sand, coarse, and balls of €lay .........oveeuieeennnnns 3 58
Clay, s8NAY ...vvivirinrrnneenreonioseeenncoecennonns 2 60
Sand, coarse, and gravel ................ e rereeneeeea. 9 69
Sand, coarse, gravel, and boulders .................... 5 74
Sand, coarse and gravel ................ e 10 84
ROCK oiiitiiiiiiiii i it i et e .. 84

84. Log of well 108 (plant well 1) at the Midwest Cold Storage and Ice Corp.
in the NEY. SW3% sec. 22, T. 11 8., R. 26 E., northeast of intersection of
Fifth Street with Kansas River, Kansas City, Kansas, drilled by Layne-
Western Co., 1932. Surface altitude, 760.6 feet.

Thickness, Depth,

feet feet
Fill ........... U 1 1
QUATERNARY—Pleistocene and Recent
Alluvium
Sand and balls of clay ........covvviiiiiiiinnennnnns 11 12
Y 2 14
Sand, blue, fine ....oveiviiiiieiiiniiiieiiieaaaens 3 17
0] 3 2 19
Sand, fine, blue, and clay..........c.ooiiiiiiiiiiitn, 12 31
[0) 1 2 33
Sand and balls of clay.......coovveiiniiininnnennenn 4 37
L0 T PP 1 38
Sand and gravel ......ciiiiiiiiiiiii i cieaes 15 53
Sand, coarse, and gravel .........iiieiiieiieniiaiiees 13 66
ClaY evpeetenereinerenaeeenaensoasneessasssasaanees 2 68
Sand, coarse, and gravel .........ieieiiiiieniirianens 25.5 93.5

ROCK ittt i i i ettt et e . 93.5
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85. Log of well 114 (plant well 9) in the NW¥% NW3Y sec. 21, T. 11 8., R. 26
E., Seventeenth and Kansas Avenue, Kansas City, Kansas, drilled by

Layne-Western Co., 1937, Surface altitude, 7674 feet.
. Thickness, Depth,

feet feet

Bl o e e 2 2
QuaTerNARY—Pleistocene and Recent
Alluvium

Clay, sandy .....oovriiiiiiininiiiiiiiiiiirinneennns 16 18
1 -« T S 17 35
L 2 37
Sand (Water level, 38.8 feet below land surface.) ..... 18 55
Sand and ballsof clay ......ovvvviiiniiiiinnnnnn.. 3 58
Clay, sand, and gravel ...........coviivnvnnennnnn... 15 73

86. Log of well 116 (plant well 10) in the NW% NW34 sec. 21, T. 11 S., R.
25 E., Seventeenth and Kansas Avenue, Kansas City, Kansas, drilled by

Layne-Western Co., 1940. Surface altitude, 766.3 feet.
Thi;:k?:en, Depth,
eei

feet

Fill i i eieaae, 3 3
QuATERNARY—Pleistocene and Recent
Alluvium

Clay, sandY «.oovniiineiniiiiieeiiiei it aeennes 4 7
- £ Ve S 3.5 10.5
L0 1.5 12
Sand (Water level, 47 feet below land surface.)........ 35 47
Sand and balls of elay .........covviiniininiinin.... 7 54
Sand, coarse, gravel, and some balls of clay .......... 15 69

87. Log of test hole 116 in the NWY% SEY SW%¥% sec. 16, T. 11 S, R. 25 E.,
about 1,200 feet north of Kansas Avenue at east edge of Fourteenth Street,
26 feet south and 5 feet west of power pole at north end of Fourteenth
Street, Wyandotte County, drilled by Kansas Geological Survey, 1944.

Surface altitude, 762.7 feet.
Thickness, Depth,

feet feet
1 | O 1 1
QuATERNARY—Pleistocene and Recent
Alluvium

Silt, gray buff ... e 7 8

Sand, coarse to fine ..........ciiiiiiiiiiiiiiiiia, 6 14
Silt, gray and buff, interbedded with some sand and

gravel (Water level, 239 feet below land surface.), 12 26

Silt, dark blue gray ......cvovviieiiiinieinreennnenns 4 30

Gravel, medium to fine, sand, medium, and some silt, 10 40
Gravel, medium to fine, sand, medium, and silt, light

BTBY ettt tttnnetit ittt tet et 2 42

Gravel, medium to fine, and sand, medium ........... 19 61

PENNSYLVANIAN—M issourian
Shale, partly laminated, light blue gray .............. 2 63
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88. Log of test hole 117 in the SE% SW¥% SW%% sec. 16, T. 11 S, R. % E.,
36 feet north and 18 feet west of first power pole southwest of office of
Philadelphia Quartz Co., about 700 feet north and 800 feet east of inter-
section of Eighteenth Street with Kansas Avenue, Wyandotte County,
drilled by Kansas Geological Survey, 1944. Surface altitude, 7543 feet.

UATERNARY—Pleistocene and Recent .
Q Thickness, Depth,

Alluvium ' feet feet
Silt, soft, light brown ............................... 8 8
Silt, soft, and some sand, medium .................... 12 20

Sand, medium to fine, some silt, blue gray, and some
gravel, medium (Water level, 24.5 feet below land

SUITACE.) o vvvnerrnnneseononsronsassonnnssnannans 10 30
Gravel, fine to medium, sand medium, and some silt,
blue gray ..oiviiiiiiiiiiiiiiiiiiatiiiiiiiiieiaaan 20 . 50
Gravel, medium to fine, and sand, medium ........... 15 65
PenNsYLvaANIAN—Missourian )
Shale, light blue gray, partly laminated and micaceous, 5 70

89. Log of test hole 118 in the NW cor. sec. 21, T. 11 8., R. 25 E., 72 feet south
and 15 feet west of center of intersection of Kansas Avenue with Seven-
teenth Street, Wyandotte County, drilled by Kansas Geological Survey,

1944. Surface altitude, 7656.7. :
Thickness, Depth,

feet feet
1 | e 1 1
QuATERNARY—Pleistocene and Recent
Alluvium :
Silt, light gray buff.........cooiiiiiiiiiiiiiiiiiiiiia 5 - 6
Sand, coarse to fine, and some gravel, medium to fine.. 7 13
Silt, gray and buff............oiiiiiiii o 7 20
Sand, coarse to fine, and some gravel, medium......... 10 30
"Sand, coarse to fine, and gravel, medium. (Water level,
302 feet below land surface.).....covveriievenenenn. 10 40
Gravel, fine to medium, sand, medium, and silt, green ‘
ETAY oot PO TP L 10 50
Gravel, medium to fine, and sand, medium............. 10 60
Gravel, coarse to fine, sand, medium, and some silt, gray
ZTEEI v vvevneneennernnenancnanans eeeieereeeaaan, 11 71

PENNSYLVANIAN—Missourian .
Shale, green and light blue gray, and some limestone... .2 73



Kansas City, Kansas, Area 93

90. Log of test hole 119 in the SEY% NEY% NEY% sec. 20, T. 11 8., R. 2 E.,
southeast of intersection of Osage Avenue with. Nineteenth Street, 36 feet
south of center of Osage Avenue and between two sets of double railroad
tracks, Wyandotte County, driled by Kansas Geological Survey, 1944.
Surface altitude, 768.9 feet. ' .
Thickness, Depth,

feet feet
Bl e e e 2 2
QUATERNARY—Pleistocene and Recent .
Alluvium
Silt, gray buff and gray.........ccoviiiiiiiiininiinn. 7 9
Sand, coarse to fine, and some gravel, fine.............. 7. 16
Silt, gray and buff, interbedded with some sand, coarse to
fine. (Water level, 26.6 feet below land surface.).... 14 30
Gravel, fine to medium, and sand, medium............. 10 40
Gravel, fine, and sand, medium...........c.covveenn.n.. 7 47
Silt, light gray ......oviiiiiii it 0.5 47.5
Gravel, coarse to fine, and sand, medium............... 2.5 50
Gravel, fine, sand, medium, and silt, light gray......... 10 60
Gravel, medium to fine, and sand, medium............. 25 85
PENNSYLVANIAN—M issourian
Shale, micaceous, laminated, light blue gray............ 3 88

91. Log of test hole 120 in the NW'% SEY% NE%% sec. 20, T.11 8., R. 26 E.,
just northeast of intersection of Miam: Avenue extended with levee, Wy~
andotte County, drilled by Kansas Geological Survey, 1944. Surface alti-
tude, 7628 feet. ’

A  Dle
QuAaTERNARY—Pleistocene and Recent Thickness,  Depth,

Alluvium feet feet
Gravel, medium to fine, sand, medium, and silt........ 8 8
Silt, grayand buff ........ciiiiiiiiiiii i 9 17
Sand, coarse to fine, and some gravel, medium......... 3 20

Sand, coarse to fine, some gravel, coarse to fine, and
silt, buff and blue gray (Water level, 21.5 feet below

land surface.) ........oiiiiiiiiiiiiiiiiii, 20 40
Sand, coarse to fine, and some gravel, medium to fine, 20 60
Gravel, fine to medium, and sand, medium............ 8 68
Gravel, coarse to fine, and sand, coarse................ 13 81

PENNSYLVANIAN—Missourian
Shale, laminated, light gray .................coo..... 2 83
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92. Log of test hole 121 in NEY4 NW3, SEY; sec. 20, T. 11 8., R. 25 E., north-
east of intersection of Twenty-second Street with Argentine Boulevard,
24 feet north and 12 feet east of second power pole north of Boulevard,
Wyandotte County, drilled by Kansas Geological Survey, 1944. Surface

altitude, 746.2 feet.
Thickness, Depth,

. feet feet
D 1) 2 2
QuUATERNARY—Pleistocene. and Recent
Alluvium
Silt, .buff, and sand, medium to fine................... 8 10
Sand, coarse to fine, and some gravel, medium (Water
level, 13.1 feet below land surface.)................ 7 17
Silt, blue gray ....oeviiiiiiiiiii ittt 3 20
Gravel, fine to medium, and sand, medium............ 28 48
Silt, greenish gray .......ccoiiiiiiiiiiiiiii 2 50 -
Gravel, medium to fine, and sand, medium........... 10 60
Gravel, coarse to fine, and sand, medium............. 10 70
Gravel, very coarse to fine ...........c..coiiiiiinnnnn.. 1 71

PeNNsYLVANIAN—Missourian
Shale, laminated, partly carbonaceous, gray green and
light gray .....oooviiiiiiiiii i 2 73

93. Log of test hole 122 in the NEY SWY% SE%% sec. 20, T. 11 S, R. 26 E.,
between Twenty-third and Twenty-fourth Streets extended, 900 feet
southeast of Argentine railroad station, north of two railroad tracks but
south of main lines, 120 feet west and 9 feet south of railroad sign post
marked 6645, Wyandotte County, drilled by Kansas Geological Survey,

1944. Surface altitude, 761.9 feet.
Thickness, Depth,

feet feet
Bl o e e 2 2
QUATERNARY—Pleistocene and Recent
Alluvium
Silt, gray buff (Water level, 174 feet below land
SUITACE.) ittt ittt et eienenaans 26 28
Sand, coarse to fine, and some gravel, medium......... 22 50
Silt, clayey, light green gray, and some sand, medium, 9 59
Gravel, medium to fine, and sand, medium............ 11 70
Gravel, coarse to fine, sand, medium, and some clay,
BraY BIEEIL . ...vvievrrersnnnereenneesonneescsnnnnns 8 78

PENNSYLVANIAN—Missourian
Shale, light purple gray, micaceous, partly carbonaceous, 2 80
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94. Log of test hole 123 in the SW¥% SW¥% SEY% sec. 20, T. 11 S, R. 2 E.,
36 feet north and 20 feet west of third power pole south of intersection of
Strong Avenue with Twenty-fourth Street, Wyandotte County, drilled by
Kansas Geological Survey, 1944. Surface altitude, 749.7 feet.

Thickness, Depth,
feet

feet
Fill, consisting of large blocks of limestone............ 2 2
QUATERNARY—Pleistocene and Recent
Alluvium
Silt, clayey, buff and gray (Water level, 12.2 feet be-
low land surface.) ....... O A 15 17
Silt, soft, blue gray; contains some sand in lower part, 13 30
Gravel, fine to medium, and sand, medium............ 10 40
Gravel, fine to coarse, and sand, medium............. 20 60
Gravel, coarse to fine, and sand, coarse............... 12 72
PENNSYLVANIAN—Missourian
Limestone, hard, buff .......... deeessteidriieennanaos 1 73

95. Log of well 124 (plant well 5) at the Proétor and Gamble Mfg. Co. in the
SEY SE% sec. 17, T. 11 8., R. 26 E., Nineteenth and Kansas Avenue,
Kansas City, Kansas, drilled by Layne-Western Co., 1938. Surface alti-
tude, 762.3 feet.

Thickness, Depth,

feet feet

Cinders ................... A e rieeaa 8 8
QuATERNARY—Pleistocene and Recent
Alluvium

Clay, sandy .............. S 8 16
Sand s e 8 24
Gy i e 7 31
Sand (Water level, 48 feet below land surface.) ...... 17 48
Sand, medium €oarse ...........oiiiiiienearin 13 61
Sand, medium coarse, and some balls of clay ......... 2 63
Sand, medium €oarse ...........etieiiianiniinannn.. 7 70
Sand, coarse, and gravel ............covuiinrninnnn.. 6 76

96. Log of well 129 (plant well 6) at the Proctor and Gamble Mfg. Co. in the
SEY% SE% sec. 17, T. 11 8., R. 26 E., Nineteenth and Kansas Avenue,
Kansas City, Kansas, drilled by Layne-Western Co., 1940. Surface alti-
tude, 768.9 feet.

ATERNARY—Pleistocene and Recent
QU d Thickness, Depth,

Alluvium feet feet
Clay, saDdy .....cvviirineiiiieieiieeennennannn 23 23
Sand, fine ....ooviiiiiii e e 9 32
Sand and gravel ..ottt 6 38
Clay, blue ....oovuiiiiiiiiiiiii it iiiiiierinnnen 1 39
Sand, coarse, gravel and balls of clay ................ 3 42
(0] 5 )L R 3 45
Sand, coarse (Water level, 45.7 feet below land surface.), 4 49
Sand, coarse, and gravel .............ccotiiiiiinnnn.. 33 82

Bhale ...t e e e e cees 82
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97. Log of well 180 (plant well 7) at the Proctor and Gamble Mfg. Co. in the
SEY% SEY% sec. 17, T. 11 8., R. 26 E., Nineteenth and Kansas Avenue,
Kansas City, Kansas, drilled by Layne-Western Co., 1941. Surface alti-
tude, 759.4 feet.

UATERNARY—Pleistocene and Recent
Q ea € Thickness, Depth,

Alluvium feet jeet
TOP SOIl 4ot i . 2 2
Clay, SandY .\veeeerrenreere i ineenennins 21 23
Sand, fine .....iuiiiiiii i e 11 34
Sand, coarse, and balls of clay ..............coon.... 6 40
Sand and gravel ...............ciiiiiiiiiiiiiiee.. B 45
Sand, coarse (Water level, 50 feet below land surface.), 5 50
Sand and gravel ............. i 4 54
L0 -2 56
Sand, coarse, and gravel ................ i, 9 65
Sand and gravel ........c.iiiiiiiiii i 3 68
Sand, coarse, and gravel ........... eeeieeieernanes 12 80
Boulders .....cciiiiiiiiii i e e, 2 82
Limestone ...o.vvviiiiniineteenernneneeeeneeancnionans e 82

98. Log of test hole at site of well 131 (test hole 8 and well 5 of Sinclair Re- .
fining Co.) in the NWY% NW?% sec. 20, T. 11 S, R. 25 E., Kansas City,
Kansas, drilled by Austin and Sons, 1919.

UATERNARY—Pleistocene and Recent
Q R Thickness, Depth,

Alluvium feet feet
Sand and loam ...t e 13 13
Sand, fine ...iitiiiiii i i e e e, 13 . 26
Sand, coarse, and gravel, fine (Water level, 27 feet be-

low land surface.) ........coiiiiiiniiiiiiiiiinann, 4 30
Gravel, pea-sized .......coviiiiiiiiiiviiiiiiiiaa.. 2 32
Sand, white, fine, and gravel, fine .................... 3 35
(02 6 41
Gravel, pea-sized ......coovvtiviiiiiniiinnereneannnn. 4 45
Sand, coarse, and gravel, fine .................iiau... 6 51
Gravel, COarse ......vviiiieiiniinninnnnnenennensonnn 12 63

99. Log of test hole at site of well 133 (test hole 9 and well 7 of Sinclair Re-
fining Co.,) at the NEY4 NW¥% sec. 20, T. 11 8., R. 26 E., at coordinates
1265 8. and 2277 E. of Sinclair Refining Co. coérdinate system, Kansas City,
Kansas, drilled by Austin and Sons, 1919.

—Pleistoce n cen
QuAaTERNARY—Pleistocene and Recent Thickness,  Depth,

Alluvium feet feet
Sand, loam, and silt ..ot 19 19
Sand, coarse, and gravel, coarse, flat ................... 4 23
Clay, blue .......... PN 2 25
Clay, yellow ..coviiiiiiii ittt i iiieieiieaas 1 26

Sand, coarse, blue white. (Water level, 28 feet below .
land surface.) ......ovviiiiiiiiiiriiiiiiiiaaeanns 4 ‘ 30
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. . Thickness, ~ Depth,
’ . feet feet
Sand, fine, White ..........ooviiiiiintii 3 33

Sand, very fine, white .................. P 1 34
Sand, coarse, white, and some gravel, pea-sized. ........ 4 38
Sand, coarse, white, and gravel, pea-sized............... 12 50

Gravel, pea-sized ..........coviivinvuunnnn, 10 60

Log of test hole 134 (test hole 4 of Sinclair Refining Co.) in the SEY
NW% sec. 20, T. 11 S, R. 26 E., at coérdinates 1211 8. and 1900 E. of

Sinclair Refining Co. coérdinate system, Kansas City, Kansas, drilled by
Austin and Sons, 1919.

ATERN ARY—Pleistocene and Recen .
QuarerN ary—Pleistocene and Recent Thickness,  Depth
Alluvium

feet feet
Loam ..ot e 7 7
Clay, sandy ........ ettt 9 16
Sand, fine, white .......................... e 6 22
Sand and Silt ...ooviiiiii i e 3 25
Clay, blue. (Water level, 26 feet below land surface.)... 1 26
Sand, Coarse .....viiiii i i i 4 30
Sand, coarse .......ciiiiiiiiii e .. ..
Gravel, fine ....oovuiniiiiii it 4 44
Sand, fine, and some gravel, fine....................... 4 48

' Gravel, pea-sized ........ B vee. 2 50
Gravel, Very coarse .......oouiiiiiiiiin i, 4 54
RoCKk o e, .. 54
101. Log of test hole 136 (test hole 1 of Sinclair Refining Co.) in the SW1i

NW3 sec 20, T. 11 8., R. 25 E., at cobrdinates 1036 8. and 1197 E. of the
Sinclair Refiining Co. coérdinate system, Kansas City, Kansas, drilled by
Austin and Sons, 1919.

QuATERNARY—Pleistocene and Recent

. Thickness, Depth,

Alluvium feet feet
Loam and sand, fine .............oiiiinininnnnin, 21 21
Sand, medium, white .............ooiiiiiini s, 12 33
Sand, coarse, white ...........coviiiiiiiin il S | 34
Sand, fine ...ooviiiiii e 4 38
Sand, coarse, white ................ Ceerenieseetentnias 2 40
Sand, coarse, white, and gravel, pea-sized............... 10 50
Gravel and sand, fine, reddish......................... 6 56
Sand, fine to €oarse .......oiiiiii e 4 60
Rock oo 60

7—7167
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102. Log of test hole 136—(test hole 2 of Sinclair Refining Co.) in the NW¥%
NW3 sec. 20, T. 11 8., R. 26 E., at coérdinates 817 8. and 1088 E. of Sin-
clair Refining Co. codrdinate system, Kansas City, Kansas, drilled by

Austin and Sons, 1919.

QuaTERNARY—Pleistocene and Recent

Alluvium ) . o Thlfcekertwss’
Loam and sand .......c.oeeeieenneinieiiiiinieiinianns 20
Sand, coarse (Water level, 25.5 feet below land surface.), 7
Walnut 1og ..ovirriiniiii ittt iiiiiian i 1
Gravel, fine .....coivieriiiniieiinerienenereeennneens 2
Sand, fine, and gravel, fine ........c.coiiiiiiiiiiia., 12
Sand, fine; contains some gravel ..................... 6
Gravel, Coarse ........iiiiiiiiiiiiiiiiiiiiiiiiiiee 2
Gravel, fine to coarse ............... eeeeseseecennnns 10

103.

ROCK ittt ittt et it i e i e e

Depth,
feet

20
27
28
30
42
48
50
60
60

Log of well 137 (obsolete well 3 of Sinclair Refining Co.) in the NW cor.
SW1i4 sec. 20, T. 11 8., R. 26 E., at coordinates 2476 S. and 650 E. of Sin-

clatr Refining Co. codrdinate system, Kansas City, Kansas.

QuarerNARY—Pleistocene and Recent. .

. Thickness, Denpth,
Alluvium . . eet feet
Loam and clay .....cooiiiiiiiiiiiiiiiiiiiiiiiiina 5 5
Sand, loamy, very fine .......ccoviiiiiiiiiiiiiinns ... 14 19
Sand, fine ....coiiiii e e e 10 29
Sand and gravel, fine ................. e 1 30
Gravel, pea-sized ........cviiiiiiiiiiiiiiiiiieniine.. 8 38
Sand, coarse; contains few balls of clay............... 14 52
Sand and gravel ................. et 15 67
Gravel covveeiiiiii ittt 4 71
ROCK ittt et e it it e, 71

104. "Log of test hole 139 in the NW cor. NEY4 SE% sec. 21, T. 11 8., R. 24 .E.,

QuaTeERNARY—Pleistocene and Recent

36 feet north and 48 feet east of mortheast corner of office building of
Peck-Wolff Sand Co., Wyandotte County, drilled by Kansas Geological

Survey, 1944. Surface altitude, 766.3 feet.

Alluvium feet
Silt, alternating dark gray and light brown gray....... 8
Silt, soft, dull gray ....coooviiiiiiiiiiiiieiiiiiiin. 12
Silt, clayey, gray (Water level, 284 feet below land

SUITACE.) trvvirrenrenreenerninernocnnennes beeavion 9
Clay, silty, soft, blue gray .........cooevviiiiiiinn, 5
Gravel, medium to fine, and sand, medium........... 6
Gravel, medium to fine, sand, medium, and silt, soft,

light gray and very dark gray .................... 6
Gravel, coarse to fine, and sand, medium.............. 13

PENNSYLVANIAN—Missourian

Shale, yellowish green, and sandstone, very fine, dull
VellOW Zreen ..ovvveriviiereineronrnereerenneeannn 7
Shale, gray blue, and sandstone, very fine, gray blue... 4

Thickness,

Depth,
feet

8
20

29
34
40

46
59
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105. Log of test hole 140 in. the SE cor. NWY% NEY SE% sec. 21, T. 11 8.,
R. 24 E., near bank of river at edge of cinder, fill at end of road running
east by south from office of Peck-Wolff Sand Co. to railroad tracks on
fill, Wyandotte County, drilled by Kansas G‘eologwal Survey, 1944.
Surface altitude, 768.2 feet. )

Thickness,. Depth

feet . feet
Cinder fill ...viiitiii ittt ittt ieneeinnannnn, 2 2
QuaTERNARY—Pleistocene and Recent ;
* Alluvium .
Silt, gray ...ooiiiiiii i e, 21 ) 23
Sand, coarse to fine, and gravel, fine......... oo 7 30
Gravel, fine to medium, and sand, medium (Water ,
level, 31.1 feet below land surface.).....:.......... 10 40
Gravel, fine to medium, and sand, medium......... ... 10 : 50
Gravel, medium, and sand, medium................... 18 = 68
Gravel, coarse to fine, and sand, medium.............. 4 72

PENNSYLVANIAN-——Missourian

Shale, light blue gray, interbedded with sandstone, silty,
micaceous, very fine, blue gray ................... 5 77

106. Log of test hole 141 in the NE% SEY% SEY% sec. 21, T. 11 S, R.2, E.,
190 feet north and 60 feet east of northeast corner of gas-line valve pit,
Wyandotte County, drilled by Kansas Geological Survey, 1944. Surface
altitude, 76566 feet.

QuarerNARY—Pleistocene and’' Recent

. Thickness, Depth,
Alluvium feet feet
Silt, gray; contains much fine sand .................. 3 3
Sand, coarse to fine, and some gravel, medium (Water
level, 139 feet below land surface.) .............. 21 - 24
Gravel, medium to fine, sand, medium, and silt, gray, 6 30
Gravel, coarse to fine, and sand, medium ............ 24 54
PeNNsyLvANIAN—Missourian
Sandstone, ‘fine, micaceous, yellow gray, interbedded
with some shale, sandy, yellow gray .............. 3 57

Sandstone, fine, micaceous, light blue gray, interbedded
with some shale, carbon-flecked, sandy, blue gray, 3 60
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107. Log of test hole 142 in the NE cor. SWY% SW¥% SW¥% sec. 22, T. 11 8,
R. 24 E., 126 feet north and 16 feet west of northwest corner fence post
of barn lot, Wyandotte County, drilled by K Kansas Geological Survey,
1944. Surface altitude, 766.1 feet.

UATERNARY—Plei: ne an C
Q stocene and Recent Thickness,  Depth,

Alluvium feet feet -
Silt, soft, brown gray ...........cooviiiiiiiiiiiie, 15 15
Gravel, fine to medium, and sand, medium (Water .

level, 16.1 feet below land surface.) ............... 5 20
Gravel, fine to medium, sand, medium, and some silt,

blue gray ....ooviviiiiiiiiiiii e 10 30
Gravel, fine to medium, and sand, medium ......... .20 50
Gravel, coarse to fine ......cooeiiiiiiiiiiiiiiiet 5 - 55

PENNSYLVANIAN—M issourian
Limestone, hard, buff, and gray white ................ 1 56

108. Log of test hole 143 in the SE cor. SW'% SW% sec. 22, T.11 S, R. 24 E,,
' in farmyard, south of house, Wyandotte County, drilled by Kansas Geo-
logical Survey, 1944. Surface altitude, 769.8 feet.

UATERNARY—Pleistocerie and Recent '
Q Thickness, Depth,

Alluvium feet feet
Silt, dark gray; contains much fine sand ............. 2 2
_Silt, soft, yellow gray; contains much very fine sand, 8 10
Silt, gray; contains much very fine sand and some

nodular caliche .........i..ciiiiiiiiiiiiiiinn.. 5 15

" Sand, coarse to fine, and some gravel, fine (Water level,

18.7 feet below land surface.) ................ P 10 25
Gravel, fine to medium, and sand, fine to medium .... 23.5 48.5
Gravel, coarse to fine, and sand, medium ............. 17.5 66

PENNSYLVANIAN—M issourian *
Shale, partly carbonaceous, thin-bedded, blue gray .... 4 70

109. Log of test hole 144 in the SE cor. NW% NEY% NW%Y sec. 27, T. 11 8,
R. 24 E., about 100 feet from railroad tracks, Wyandotte County, drilled
by Kansas Geological Survey, 1944. Surface altitude, 766.3 feet.

A ARY—Plei ne and’
QuaTERNARY—Pleistocene and Recent Thickness,  Depth,

Alluvium feet feet
Silt, clayey, dark gray downward to light yellow gray;
contains some fine sand .........coiiiiiiiiiiini, 13 13
Sand, coarse to fine, and some gravel, coarse to fine
(Water level, 14.0 feet below land surface.) ....... 7 20
Gravel, fine to medium, and sand, medium .......... 10 30
Gravel, medium to fine, and sand, medium .......... 16 46
Gravel, coarse to fine, and sand, medium ............ 27 73
PENNSYLVANIAN—Missourian
Shale, fairly soft, greenish yellow .................... 2 75

Shale, light blue gray, some sandstone, very fine, blue )
o - Pt 3 78
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110. Log of test hole 145 tn the SEY4a NEY NW3 sec. 27, T. 11 S, R. 24 F.,
200 feet from highway on west side of lane leading to site of house de-
stroyed by fire, Wyandotte County, drilled by Kansas Geologwal Survey,
1944. Surface altitude, 760.1 feet.

ARY—. n
QuaTerNARY—Pleistocene and Recent Thickness,  Depth,

Alluvium ) . feet feet
Silt, soft, gray buff; contains much fine sand........... 10 10
Silt, clayey, soft, gray, contains many nodules of sand-

iron. (Water level, 17.3 feet below land surface.).... 10 20
Sand, medium to fine, and silt, soft, gray and blue gray, 10 30
Sand, coarse to fine, and some gravel, medium to fine.. 10 40
Gravel, fine to coarse, and sand, medium to fine........ 8 48
PENNSLVANIAN—Missouriar

Limestone, very hard, brittle, light brownish gray...... 3 51
Sandstone, fine, gray green .............oieevviineenns 14 65

111. Log of test hole 14/6A at Morris, Kansas, owned by the Santa Fe Railroad
in the NEY SW3% sec. 28, T'. 11 8., R. 24 E., about 60 feet southeast of
well 146, drilled by Layne-Western Co., 1933. Surface altitude 7661 feet.

QuaTERNARY—Pleistocene and Recent Thickfiess,

Alluvium feet chegtth’
B 03 o110 1 P 1 1
Sand, fine .....ooiiiiiiiii e e, 5 6
Clay, sandy ....cociveiiiiiiniieiinieenennnsnnnesnenss 2 8
Sand, COAISE v vvvvviirirtrnreiiinnrenttiereieenaeens 9 17
Sand, fine .......ooiiiiiiiiiiii. N eeeetectetaeeaaans 2 19
Sand, COArSe .vvvviiir ettt i e 4 23
Sand and gravel. (Water level, 27.8 feet below land

BUITRCE.) vttt ientiierninnennennesnnnnnnnsnnns 5 28
Sand, coarse, and gravel ........ ..ottt 26 54
Gravel, coarse, and boulders ............coveiieiinenn. 11 65
ROCK ottt e et .. 65

112. Log of test hole 160 in the NW% NEY% SE% sec. 28, T.11 S, R. 23 E.,
78 feet south and 3 feet east of center of intersection of lane with highway,
Wyandotte County, drilled by Kansas Geological Survey, 1944. Surface
altitude, 776 .6 feet.

) ARY—Plei
QuATERN ARY—Pleistocene and Recent Thickneis,  Depth,

Alluvium feet feet
Silt, clayey, dark gray.......civoveeiienirernnereeennns 8 8
Silt, soft, yellow gray. (Water level, 22.2 feet below land

SUrface). .ovviiiiiii i 17 25
, Sand, coarse to fine, and silt, gray to yellow gray....... 5 30
Silt, clayey, blue gray, sand, medium, and gravel, me-
0 R ' N 10 40
Sand, coarse to fine, some gravel, medium, and silt,
clayey,blue gray ......oovvvieiiiiiiiiiiiieiane 10 50
Gravel, medium to fine, and sand, medium, greenish to
L5303 18 68

PENNSYLVANIAN—Missourian
Limestone, very hard, gray white...................... 1 69
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113. Log of test hole 161 in the NEY% SWY% SE%Y sec. 28, T.11 S, R. 23 E,,
-on west side of lane running south from highway, 63 feet south and 16
feet west of center of railroad- crossing, Wyandotte County, drilled by
Kansas Geological Survey, 1944. Surface altitude, 7772 feet.

QuATERNARY—Pleistocene and Recent

. Thickness,
Alluvium feet
Silt, partly clayey, yellow gray downward to gray..... 12
Silt, soft, buff (Water level, 23.8 feet below land sur-

FBCE.) ot i e e i e 14
+ Sand, coarse to fine, and some gravel, fine............. 5
- Bilt, clayey, blue gray .........oeviviiiiiiniiiiiann, 13
Silt, clayey, blue gray; contains some sand, medium

10 fINe vevi i e e 4
Gravel, coarse to fine, and sand, brown................ 20

PeENNsYLVANIAN—Missourian

Limestone, hard, gray white ...................c.o.t. 1

Depth,
feet

12
26
31
44

48
68

69

114. Log of test hole 162 in the SEY% NW%Y% SE% sec. 28, T. 11 S, R. 23 E.,
on west side of lane running south from highway, 12 feet north of river
and 6 feet west of center of lane, Wyandotte County, drilled by Kansas

Geological Survey, 1944. Surface altitude, 779.1 feet.
QUATERNARY—Pleistocene and Recent
Alluvium S
Silt, dark yellow gray; contains much fine sand........
Sand, coarse to fine, and some gravel, fine (Water level,
26.0 feet below land surface.) ..... e e e e
Sand, coarse to-fine, silt, clayey, blue gray, and some
gravel, medium ............. .. . iiiiiiiea.,
Gravel, medium to fine, sand, medium, and some clay,
greenish gray ......... N Yvessseisansanies
Gravel, coarse to fine, and sand, coarse................
Gravel, coarse to fine, and some sand, coarse...........
PENNSYLVANIAN—Missourian
‘Limestone, very hard, white.,...............c.coouen.

Thickness,
feet

22

17

11

Depth,
feet

22
31

38
55
60
71

72

115. Log of test hole 163 in the NW corl SWi SW¥% SEY% sec. 28, T. 11 8.,
R. 23 E., on south bank of river and just morthwest of curve of lane,
Johnson County, drilled by Kansas Geological Survey, 1944. Surface

altitude, 767.7 feet.

QuATERNARY—Pleistocene and Recent
Alluvium
Silt, light buff; contains much medium to fine sand
(Water level, 15.0 feet below land surface.)........
Silt, blue gray, gravel, fine, and sand, medium.........
Gravel, fine to medium, and sand, medium; contains
some blue-gray silt at depth of 34 feet.............
Gravel, medium to fine, and sand, medium.....:......
Gravel, coarse to fine, and sand, medium..............
PENNSYLVANIAN—Missourian - - ’
Limestone, hard, white and light brown....... e

Thickness,

feet

17

Depth,
feet
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116. Log of test hole 164 in the NW'% NWY NEY sec. 33, T. 11 S, R. 23 E,,
10 feet east of center of lane, 0.16 mile south of river, and 0.46 mile north
of highway, Johnson County, drilled by Kansas Geological Survey, 1944.
Surface altitude, 766 feet.

QUATERNARY—Pleistocene and Recent Thickness,  Depth,

Alluvium feet feet
Silt, gray brown and gray buff................. ... 6 6
Sand, medium to fine, brown, and some silt, light

gray buff ....... ...l e eree e 4 10
Sand, coarse to fine, brown (Water level, 14.2 feet be-

low land surface.) .....ccveviiiiiiriiniiiniiiinnins 9 19
Gravel, fine to medium, and sand, medium..:......... 11 30
Gravel, medium to fine, sand, medium, and some silt,

8 6= -4 =T « N 10 40
Gravel, coarse to fine, and sand, medlum .............. 10 50
Gravel, coarse to fine ........ovvieiiiiiiiiiiinin., 3 53

PENNSYLVANIAN—Missourian
Limestone, hard, buff and pink ...................... 0.5 53.5
Shale, hard, calcareous, fossilferous, yellow to buff..... 1.5 55

117. Log of test hole 166 in the SW% NWY¥% NE% sec. 33, T. 11 S, R. 23 E,,
on east side of lane, 3 feet west and 6 feet south of corner fence post, 026
mile south of river and) 0.36 mile morth of highway, Johnson County,
drilled by Kansas Geological Survey, 1944. Surface altitude, 7699 feet.

AT Dl
QuATERNARY—Pleistocene and Recent Thickness,  Depth,

Alluvium feet feet
Silt, dark gray .....coeeiiiiiiiiiiiiii i 2 2
Silt, gray buff to hght [ €1y £ 8 10
Silt, soft, light gray (Water level, 13.8 feet below land

SUIface.) ..iiiiiiiii it i e it i, 5 15
Sand, medium to fine, and some gravel, fine .......... 5 20
Gravel, medium, sand, medium, and silt, gray.......... 10 30
Gravel, medium to ﬁne sand, medium, and much silt,

4 0 S . 10 40
Gravel, medium to fine ...........ccoviiiiiiiiiinn.n, 8.5 48.5
Boulders, consisting of limestone, pink quartzite, and

coarse gravel ......iiiiiiiiiiiiii it 1.5 50
Clay, blue gray, yellow, and buff; contains some gravel

-3+ To BE: T I 3 53

‘PENNSYLVANIAN—Missourian
~ Limestone, fairly hard, light buff and brown.......... 2 55

118. Log of tést hole 156 in the NW3% SW% NEY% sec. 33, T. 11 S, R. 23 E.,
15 feet east of center of lane, 045 mile south of rtver, and 0.16 mile north
of highway, Johnson County, drilled by Kansas Geological Survey, 1944.
Surface altitude, 774.9 feet.
QUAmfoRY—Plelstocene and Recent Thickness,  Depth,
Alluvium feet feet
Silt, gray buff; contains much medium sand......... 8 8
Sand, medium to fine, interbedded with silt, blue gray, 11 19
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Sand, coarse to fine, some gravel, medium to fine, and

some silt (Water level, 19.3 feet below land sur-
faCe.) i
Gravel, medium to fine, and sand, medium ...........
Gravel, medium to fine, sand, medium, and silt, blue
22 D
Gravel, medium to fine, and sand, medium
Gravel, coarse to fine, and sand, medium

PeNNsYLvANIAN—Missourian

Limestone, hard, light buff and brown, and some shale,
blue gray

11
2

4
14
6

30

' 36
50
56

58

119. Log of test hole 1567 in the SWY% SWY% NEY sec. 33, T.118,R.23 E,
8 feet east of center of road, 0.55 mile south. of river, and 0.06 mile north
of highway, Johnson County, drilled by Kansas Geologwal Survey, 1944.

Surface altitude, 7706 feet.

QuATERNARY—Pleistocene and Recent
Alluvium

Silt, gray buff; contains much sand ..................
Sand, coarse to fine, and some gravel, medium (Water
level, 15.1 feet below land surface.) ...............
Gravel, coarse to fine; sand, medium, and some silt,
blue gray ......ovviiiiiiiiiii
Gravel, medium to fine, sand, medium, and some
pebbles

PENNSYLVANIAN—M issourian

120.

Limestone, hard, light; gray

Thickness,
feet

Depth,
feet

7

25

30

40
51

52

Log of test hole 158 in the NW¥% NW SEY% sec. 33, T 118,R.23E,
on west side of highway, 0.66 mile south of river and 0.05 mile south of
turn in highway, 66 feet north and 6 feet west of telephone pole, John-
son County, drilled by Kansas Geological Survey, 1944. Surface altitude,

7688 feet.

QUATERNARY—Pleistocene and Recent
Alluvium

Silt, gray and light buff .............................
Sand, coarse to fine ..........iciiiiiiiiiiiiiin..
Sand, coarse to fine, and some gravel, fine (Water level,

16.5 feet below land surface.) ..............'v....
Gravel, fine, and sand, medium ......................

- Gravel, medium to fine, and sand, medium ...........

PeNnNsyLvANIAN—Missourian

Limestone, hard, gray white .........................

Thickness,
feet

Depth,
feet

6
13

20

30
41.5

42
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Log of test hole 169 in the SWY% NW% SE% sec. 83, T. 11 8, R. 23 E.,
0.15 mile south of turn in highway, 76 feet west and 30 feet north of center
of south railroad crossing, Johnson County, drilled by Kansas Geological
Survey, 1944. Surface altitude, 769.9 feet.

QuaTERNARY—Pleistocene and Recent

Thickness, Depth,

Alluvium feet feet
Silt,gray and buff ......... ... . 0 i 8 8
Sand, medium to ﬁne (Water level, 9.7 feet below land

TBUITACE.) i e e e 2 10
Sand, coarse to fine, some gravel, medium, and many

concretions of sand-limonite .............. ......... 5 15
Limestone block ...........c.ccooiiiiiiiiiniiiiin... 0.5 15.5
Gravel, coarse tomedium .............covvveerninn... 1 16.5

PeNNsYLVANIAN—Missourian

Limestone, very hard, light gray....................... 0.5 17
Shale, yellow buff ..............ccovvvnienn... s 1 18

122,

QUATERNARY—Pleistocene and Recent

Log of well 160 at the Lone Star Cement Co. in thé NEY, SWY% sec. 28,
T.11 8, R. 23 E., near Bonner Springs, drilled, 1924.

Thickness, Depth,

Alluvium ) feet feet
Soil covviiii i e edeieetreneaminanae 1 1
Gumbo, black ... ST 5 6
Clay, red tviiiiiiii ittt 2 8
Clay, yelloW . .ovuiiii ittt it ee e, 26.5 34.5
Sand, fine. (Water level, 35.8 feet below land surface.).. 3 37.5

CClay, sandy ..o e 7 4.5
Sand, medium .......ooviiiiiiiiii i 9 53.5
Sand, coarse ........... e hreen et iasrerre e sieerissaas 6 . 59.5
Sand, coarse,and gravel................coiiiiiinn... 20 79.5
Gravel, coarse, and boulders of limestone.............. 2.5 82

123.

QUATERNARY—Pleistocene and Recent

Log of test hole 161 at the southeast cor. NWY% SW% sec. 28, T. 11 8.,
R.238 E., 400 feet south of highway, 80 feet west and 60 feet south of south-
west corner of house, Wyandotte County, drilled by Kansas Geological
Survey, 1944. Surface altitude, 789.2 feet.

Thickness, Depth,

Alluvium feet feet
Silt, gray black to gray brown......................... 6 6
Silt, clayey, gray to yellow gray............ccvvunnen.. 24 30
Silt, clayey, soft, light yellow to brown. (Water level,

36.2 feet below land surface.).............coovvunn. 8 38
Silt, clayey, buff and light gray........................ 5 43
Sand, coarse to fine, some gravel, medium, and clay, blue

3 - 7 50
Sand, medium, gravel, medium to fine, and some clay,

BIUE BraY «vvee ettt e e 10 60
Gravel, medium to fine, and sand, medium. ............ 23 83

85.5

Gravel, coarse to fine, and some silt, yellow brown...... 2.5

PENNSYLVANIAN—Missourian

Limestone, hard, gray white .............covvevnen... 1 86.5
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124. Log of test hole 162 in the NEY SEY% SE% sec. 29, T.11 S, R. 23 E,,
27 feet south. and 9 feet west of gate post in fence south of railroad,
Wyandotte County, drilled by Kansas Geological Survey, 1944. Surface
altitude, 7948 feet. )

'UATER —Plei
Q NARY—Pleistocene and Recent ‘Thickness,  Depths

Alluvium feet feet
Silt, clayey, yellow brown (Water level, 39.7 feet below
Jland SUface.) ...vviiiiiiiiiiiii et 40 40
Silt, clayey, light gray and brown; contains some
gravel and sand ...........coiiiiiiiiiiiii i -8 48
Sand, coarse to fine, and gravel, fine ................. 15 63
PENNSYLVANIAN—M issourian
Limestone, fossiliferous, hard, buff and gray white.... 1 64

125. Log of test hole 163 in the NE% SEY SEY% sec. 29, T. 11 8, R. 28 E.,
near bank of river and 350 feet south of test hole 12, Wyandotte County,
drilled by Kansas Geological Survey, 1944. Surface altitude, 7808 feet.

ATER: —Plei .
QuarerNARY—DPleistocene and Recent Thickness,  Devth,

Alluvium feet feet
Silt, clayey, light brown (Water level, 359 feet below
land surface.) ....oiviiiiiiiiiiiiiii it 36 36
Silt, clayey, light greenish gray and brown; contains
some medium to.fine sand .......... ..ol 6 42
Sand, coarse to fine, some clay, light gray, and some
gravel, medium to fine ....... e eenebesiarasesseeas 18 60
Gravel, fine to medium, and sand, medium ............ 10 70
Gravel, medium to fine, gray ............coovevine. 2.5 72.5

PeENNSYLVANIAN—Missourian
Limestone, fossiliferous, hard, brittle, gray and brown, 0.5 73

126. Log of test hole 167 in the SEY. SW'% SW%% sec. 32, T. 11 8, R. 23 E.,
about 0.1 mile southwest of mouth of Little Kaw Creek, about 1,000
feet southeast of railroad overpass, 67 feet east and 78 feet south of
southwest gate post, Wyandotte County, drilled by Kansas Geological
Survey, 1944. Surface oltitude, 764.9 feet.

UATERNARY—Pleistocene an ¢
Q NAR ocene and Recent Thickness,  Depth,

Alluvium feet feet
Silt, gray and gray brown (Water level, 17.7 feet be-
low land surface.) ...ovvveenernneennnns erenies .20 20
Silt, mottled light gray and yellow brown ............ 4 24 .
Silt, gray blue;.contains some medium sand .......... 6 30
Silt, blue gray and gray brown, partly carbonaceous, 7 37
Silt, blue gray and gray brown; contains much gravel, 3 40
Gravel, coarse to fine, and some silt, gray ............ 4 44

PENNSYLVANIAN—Missourian
Limestone, fossiliferous, hard, light gray ............ o1 45
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