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FOREWORD

Water Supply Bulletin No, 17, "Geology and Ground Water Resources of
West-Central Lewis County, Washington” was prepared under the Washington State
Division of Water Resources-U.S. Geologica!l Survey cooperative program and is a
part of an overall inventory of water resources of the State of Washington being con-
ducted by the Division of Water Resources.

The report was designed primarily as a discussion of the geology and an
evaluation of the water-bearing characteristics of each important aguifer within the
study area; however, geologists arid engineers working in fields other than geo-
hydrelogy will find Bulletin No. 17 a valuable reference. The highway engineer
will find well logs and cross sections helpful in evaluating road bed conditions and
locating borrow sites. The geologic map and geologic cross sections will assist the
geologic engineer in evaluating foundation conditions for dams, bridaes, buildings
and other major structures. Industry seeking large deposits of sand, gravel, and
clay materials within the study area will find the Lewis County report an important
source of information, The geologist working in academic fields will enjoy the
author's treatment of the Tertiary and Quaternary systems of the Lewis County area,

= It will be the policy of the Division of Water Resources to continue to
refine and improve our method of presenting geo~hydrologic data in order that it will
be of value to the greatest number of people.

Everything possible has been done to insure the completeness and accuracy
of the material presented herein.

~Robert H. Russell
Asstistant Supervisor
Division of Water Resources
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GEOLOGY AND GROUND-WATER RESOURCES
oF

WEST-CENTRAL LEWIS COUNTY, WASHINGTON

By

J. M. Weigle and B. L. Foxworthy

ABSTRACT

Lewis County {ies within the Puget Trough section of the Pacific Border
physiographic province. The west-central part of the county, an irregularly
shaped area of about 830 square mifes, contains the bulk of the county's popula-
tion and virtually all of its ground-water development. |t occupies the central part
of a structural and topographic basin surrounded by well-dissected hills, which
tise as much as 2,000 feet ahove the flood plains of the major streams. The area
is drained by two major river systems, the Chehalis-Newaukum and the Cowlitz.

The oldest rocks known in west-central Lewis County are a seguence of
lava flows and pyroclastic and marine sedimentary rocks that are exposed in the
foothills in the western and southwestern parts of the area. These and other vol-
canic and sedimentary rocks of Tertiary age constitute the bedrocks in the area.
QOverlying these bedrocks in the stream valleys are heterogeneous masses of allu-
vium and of drift from alpine glaciers that occupied the valieys of eastern Lewis
County during Pleistocene time, Qutwash from the continental Vashon glacier also
oceurs locally in the northern part of Lewis County, as far south as the city of
Centralia,

For the area as a whole, the alluvial deposits of Quaternary age are of
major importance from the standpoint of ground-water supply. The most extensive
deposits used as an effective source of ground water are the glaciofluvial deposits
that underlie upland plains and terraces to depths of about 50 to 200 feet. Of

.these, the unit most extensively exposed in the area of study is the Logan Hill

formation of Pleistocene age. The most permeable is the sheet of outwash sand
and grave! of the Vashon glaciation. Except in the Newaukum artesian basin,
Tertiary materials are of secondary importance, as generally these materials yield
only small amounts of water to wells and, locally, the water from them is too
saline for normal use,
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Development of the ground-water resources of Lewis County is at an
early stage. The estimated total pumpage for all purposes in 1959 was about
3,000 acre-feet. The yield from most of the aguifers, particularly those of
Quaternary age, can be increased substantially without danger of overdraft. Be-
cause the materials making up many of the aquifers are poorly sorted, these aqui-
fers are of rather low permeahility. For that reason, the yields of wells tapping
them will depend largely on careful well construction.

Periodic measurement of water levels in a network of observation wells
should be continued to provide information on long-term trends in level. Such
information will be needed to guide the management of the water resources when
pumping from ground-water bodies in west-central Lewis County is increased
substantially. A measuring program will be of particular importance for the Newau-
kum artesian basin, where substantial development ultimately will cause some
wells to stop Tlowing, but which may not cause a serfous overdraft in the foresee-
able future.

INTRODUCTION

West-central Lewis County is an important agricultural and commercial
region in southwestern Washington in the development of which the ground-water
resources are becoming increasingly important. In some upland parts of the area
the density of settlement is controlied hy the availability of ground water, At
present, the potential supplies of ground water exceed the use; however, an in-
creasing use of ground water for irrigation and the exploitation in recent years of
artesian aquifers whose supply probably is limited make it apparent that orderly
control of the development of the ground-water resources will be necessary if the
maximum benefits are to accrue to the residents of the region,

Purpose and Scope of the Investigation

The present investigation was undertaken by the Geological Survey in
1952 incooperation with the State of Washington Department of Conservation,
Division of Water Resources. The objectives of the study are to collect and in~
terpret basic geologic and hydrologic data pertaining to ground water in west-
central Lewis County as an aid in the utilization and orderly development of this
valuable resource.

Field work for the investigation included canvassing wells and visiting
well drillers to obtain data on wells, measuring water levels in wells, coilecting
water samples for chemical analysis, measuring or estimating discharge of springs,
and mapping the geology. Most of the field work was done by the senior author during
the period 1952-57. In collecting the hydrologic data he was assisted by R. L.
Washbuen in 1952-53, by G. L. Buley in 1954, and by P. W, Hildebrand in
1954-55, Additional field work, consisting of geologic mapping in the eastern
part of the area and field checking, was done by the junior author during 1958-59,

In general, the geclogic mapping consisted of detailed reconnaissance in
areas underlain by rocks of Tertiary age, and mare detailed study in areas of youn-
ger rock materials, which are more important, as sources of ground water. The map-
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ping was facilitated by the use of aerial photographs,

The field data, together with climatelogical and streamflow records, were
analyzed and interpreted in terms of ground-water occurrence, availability, and
suitability for use.

In 1956, after the bulk of the hydrologic data had been collected but
before the analysis of the data had been completed, a preliminary report, presenting
records of wells and springs, water levels, and chemical guality of ground water in
the area, was released for public dissemination (Weigle and Washburn, 1956},
Most of those data are presented in this report.

In any area, the occurrence, availability, and movement of ground water
are closely controlied by the geology, and are influenced by climate, |andforms,
and drainage. Therefore, in this report, geologic and geographic factors are dis-
cussed to provide a backgraound of information necessary for the best understanding
of the hydrology of the area.

The investigation was made under the general direction of A. N. Sayre,
former Chief, and P. E. LaMoreaux, present Chief, Ground Water Branch, U.S.
Geofogical Survey, and Murray G. Walker, Supervisor, State Division of Water
Resources, and under the direct supervision of M. J. Mundorff, former District
Geologist, and A. A. Garrett, District Engineer of the Ground Water Branch in the
State of Washington, and Robert H, Russell, Assistant Supervisor, State Division
of Water Resources.

Location and Extent of the Area

Lewis County is within the Puget Trough in southwestern Washington
{see p. 5). The county extends from the crest of the Cascade Mountains west-
ward for some 90 miles to the Coast Range, and is about 25 miles wide in a
north-south direction. The center of the county is about 33 miles south of the
southern end of Puget Sound.

This investigation covers an irregularly shaped area of about 830 square
miles in the western and central parts of Lewis County, which include most of the
population and ground-water development, The area spans the county from north to
south within the west-central lowland and extends eastward and westward up the
valleys of the major streams (fig. 1).

Previous Investigations

One previous ground-water investigation was made on part of the area
covered by this report; W. N. Schlax, Jr, (1947) made a preliminary study of
southwestern Thurston County {fig. 1) that extended about 10 miles southward up
the floor of the Chehalis River valley in Lewis County (fig. 3). His report des-
cribes geologic features that control the oceurrence and availability of the ground
water, and inciudes records of wells and springs.

Several geologic studies, differing greatly in intensiveness and emphasis,
have been made in and adjacent to the area of this investigation. Reports of most
of those studies are cited in the section of this report dealing with geology and
are listed at the end of this report. However, most of the previous geologic stud-
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ies were not concerned primarily with the water-bearing materials of Quarternary
age and, therefore, did not treat them in detail sufficient for this study. Hence,
additional geclogic mapping has heen necessary for this investigation, even in
areas for which geologic maps already were in existence.

Well-Numbering System

In this report wells are designated by symbols that indicate their location
according to the rectangular public-land sutvey. For example, in the symbol
12/2-17C2, the part preceding the hyphen indicates successively the township
and range (T. 12 N., R. 2 E.} north and east of the Willamette base line and
meridian, All townships in Washington are north of the Willamette base line. The
Jetter "W" indicates ranges west of the meridian, but the letter "E" is omitted
because most of the State is east of the meridian. The first number after the hy~-
phen indicates the section (sec. 17), and the letter (C) gives the 40~acre sub-
division of the section, as shown in figure 2. The last number is the serial num-
ber of the well in the particular 40-acre tract. Thus, well 12/2-17C2 is the
second well canvassed in the NE¥ NW} sec, 17, T. 12 N., R. 2 E.

Springs are numbered in the same manner except that the letter "s" is
added after the serial number. Thus, the first spring listed for the NEX NW}
sec. 17 would have the number 12/2-17C1s.

Acknowledgments

This investigation was facilitated by the assistance of many individuals.
Well data were provided by well owners and users, by well drillers, and by pump
companies. Additional valuable assistance and information were given by R. E.
Roffler, Lewis County Extension Agent, U.S. Department of Agriculture; person-
net of the U.S. Soil Conservation Service; City of Tacoma, Light Division; and
the Northern Pacific Railway Co. The friendly cooperation of all is gratefully
acknowledged,

Landforms

The populous central part of Lewis County lies within the Puget Trough
section of the Pacific Border physiographic province (Fenneman, 1931, p. 443-
454). It extends east into the northern Cascade section of the Sierra-Cascade
province and west into the Olympic Mountains section of the Pacific Border pro-
vinée. The Puget Trough is a huge valtey that extends from Qregon due north
across Washington and into British Columbia. Within the State of Washington
the northern half of the Puget Trough s occupied by Puget Sound and the various
straits surrounding the San Juan Islands; the southern half comprises the vatiey
of the Cowlitz River and the upper basin of the Chehalis River,
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West-Central Lowland

The area of greatest ground-water development in |_ewis County, and
therefore of greatest importance in this investigation, is the area herein referred
to as the "west-central lowland ." This lowland is a roughly triangular area whose
corners |ie approximately at Centralia, Mayfield, and Vader (fig. 3). It is the
central part of a structural and topographic basin which is surrounded by well-
dissected hills rising as much as 2,000 feet above the flood plains of the major
streams. Altitudes within the west-central lowland range from about 1,100 feet
in the eastern part to less than 100 feet on the flood plain of the Cowlitz River at
the southern boundary of the county. The overall slope of the lowland in general
follows the major drainage pattern. In the eastern and southern parts the general
slope is to the west and southwest, respectively; in the northern part, from the
vicinity of Napavine northward, the general slope is to the northwest and north.
The topography of the lowland is mainly one of broad upland plains, terraces that
narrow at successively lower levels, and fiood piains associated with the present
drainage. '

The benches and terraces were formed by a sequence of events that began
in the early part of the Pleistocene epoch. During that time, the basin was partly
filled with deposits of silt, sand and gravel. Streams, at times fed by glaciers,

- subsequently discharged across that fill, eroding broad valleys and formed terraces
of alluvium and glacial-outwash materials (fig. 3), The oldest and most extensive
terraces, which are here termed upland plains, lie at the highest levels, while
progressively younger terraces lie steplike at successively lower levels.

The younger and lower terraces are relatively flat. The older, upland
plains have undergone extensive ercsion by stream action and present a more or
less rolling surface, marked in many places by deep gullies extending back from )
the scarps. Landslides have occurred at many places along terrace scarps through-
out the west-central lowland, Many of these landslides individually involve one-
tenth of a square mile or more of land surface, and at some places landslides of
different ages abut or overlap to form belts a quarter of a mile, or more, wide and
several miles long.

In order to facilitate further discussion of the west-central lowland, its
major physiographic features are delineated as follows: (1) Upland plains, com-
prising the upper and oldest benches and tahlelands within the lowland area; (2}
Intermediate terraces and benches; (3) Flood plains and adjacent low=lying ter-
races. The areas that constitute these physiographic divisions are shown in
figure 3.

Upland plains

The upland plains are remnants of a formerly continuous sutface on the
basin fill. The ancient surface is represented by Jackson Prairie (T. 12 N.,
R. 1 W.), Alpha Prairie (T. 13 N., R, 1 E.), Logan Hill (Tps. 13 and 14 N.,
R. 1 W.}, and smaller unnamed remnants west of Qlequa Creek (Tps. 11 and 12 N.,
R. 2 W.), south of Mayfield, and along the Chehalis River at the west and north~
west margins of the lowland (see pt. 1 and fig. 3). The surface of the upland plains
is gently to moderately rolling. The highest knolls show a marked concordance, and
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if connected would form a surface sloping generally to the west and southwest at
about 20 to 30 feet per mile, from altitudes of about 900 feet near the eastern
limit to about 400 feet in the western part of the lowland. Along the east, north,
and west margins of the lowland, the upper surfaces on the fifl slope upward more
steeply against the surrounding hills.

Intermediate terraces

Some of the terraces intermediate {(in age and altitude) between the upland
plains and the flood plains are extensive enough, and of sufficient geologic and
hydrologic importance, to warrant separate discussion, These, in order of decreas-
ing age, are referred to hetein as the Lacamas Creek terrace, the Newaukum terrace
and equivalents, and the Layton Prairie terrace.

Lacamas Creek terrace,--The Lacamas Creek terrace is the most exten-
sive of the intermediate terraces. It abuts the southeast side of the Jackson Prairie
upland plain, parallel to, and north of, the Cowlitz River. It is about 150 feet
lower than Jackson Praitie and 200 to 450 feet higher than the flood plain of the
Cowlitz. M extends from the confluence of the Cowlitz River and Lacamas Creek
northeastward for about 17 miles, to the valley of Mili Creek, and is 3 miles wide
at its widest point. The surface slopes southwestward at a decreasing rate, from
an altitude of ahout 740 feet near Salkum to about 240 feet where it terminates
about a mile northeast of Vader. The total area is about 43 square miles.

Newaukum terrace and equivalents.-~The city of Chehalis is built largely
o remnants of a terrace that rises about 20 feet above the flood plain of the Newau-
kum River. Other remnants ranging up to 2 miles in width extend discontinuousiy
in an easterly direction up the valleys of the Newaukum and its South Fork and into
the valley of Kearney Creek to the vicinity of Cinebar, where the terrace surface is
no longer clearly defined. As far as the remnants can be traced they maintain a
constant relative efevation of 20 to 30 feet ahove the flood plains of adjacent
streams. These terrace remnants are referred to collectively as the Newaukum
terrace.

Similar terrace remnants are found along the valley of the Cowlitz River
in the reach between Toledo and the mouth of Mill Creek, These segments range
from about one-half to 1 mile in width and up to 7 miles in length. Terrace rem-
nants of this group abut against the Lacamas Creek bench on its southeast side, at
levels ranging from about 120 feet (near Salkum) to about 40 feet (near Tpledo)
helow the surface of that hench.

On the basis of comparative aititudes, similarity of underlying material,
and areal refationships, the tetrace remnants in the Cowlitz River valley probably
are contemporaneous with the Newaukum terrace, and probably were joined formerly
with the Newaukum terrace in the area hetween the communities of Cinebar and
Silver Creek (pl. 1, Tps. 12 and 13 N., R. 2 E.}. This possibility will be
discussed further in the section on geology. . -

Layton Prairie terrace.--The Layton Prairie terrace lies parallef to, and
mostly south of, the Cowlitz River, and extends discontinuously from the Mossy-
rock-Ajlune area (pl. 5, T. 12 N., R. 3 E.) southwest past the southern
boundary of Lewis County. The largest remnant of this surface is Layton Prairie,
which overlooks the flood plain of the Cowlitz River east of Toledo and abuts the
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hills to the south (pl. 1). Layton Prairie averages about 2 miles in width and more
than 5 miles in length.

From an altitude of about 650 feet at Mossyrock the remnants constituting
the Layton Prairieterrace descend to about 200 feet near Toledo, an average
slope to the southwest of 24 feet per mile. The terrace remnants, which are rela-
tively flat, range from about 300 feet above the Cowlitz River at Mossyrock to
120 feet above that river near Toledo.

Flood plains and low-lying terraces

Within the west-central lowland the floor of the Chehalis River valley is
relatively broad and flat. A plain as wide as 2 miles occupies the Chehalis River
vailey from the barder of Thurston County to the vicinity of Claguato, about 9 miles
south {pl. 2). In the next 6 miles upstream (west) from Claquato, the flood plain
narrows only slightly, and is about 13 miles wide near the communities of Littell
and Millburn, Farther west, the flood plain narrows considerably, and upstream
from Miilburn it seldom is as wide as 1 mile.

Several minor terraces rise steplike from the flood plain of the Cowlitz
River up to the Layton Prairie terrace. These terraces cannot be related to the

more extensive benches, and they apparently represent rather transitory former
levels.of the Cowlitz River, probably during late Pleistocene and Recent time.

Foothills Area

In general, the higher land surrounding the west-central lowland is well
dissected and rugged. The topographic features consist mainly of crags, knobs,
and sharp ridges, sloping steeply to deep canyons and valleys. Numerous small,
swift streams that drain the upland areas are actively eroding their channels, thus
maintaining the rugged topography.

Although the hills west and east of the lowland rise as much as 2,000
and 4,000 feet, respectively, above the upland plains, they are small in com-
parison to peaks of the adjacent Cascade and Qlympic Mountains, For this reason
the hilly areas that lie outside the west-central lowland are referred to collective-
ly in this report as the foothills area. Altitudes in the foothills area rarely éxceed
4,000 feet; Mount Rainier, 6 miles north of the northern boundary of Lewis
County is 14,410 feet high and Mount St. Helens, 14 miles south of the south-
ern boundary, has a peak elevation of 9,671 feet,

Although most of the surface of the foothills area is well dissected, ob-
vioys remnants of ancient plains exist in places, notably in the east and south,
Easily distinguishable in the hills south and east of Toledo are segments of an
old plain, at-present about 650 feet above sea level, Remnanis of another old
surface lie at 1,050 to 1,100 feet above sea |evel between Alpha and Mayfield,
and vestiges of still other ancient surfaces are found at higher altitudes.
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Upper Cowlitz River Valley

About 14 miles upstream from the mouth of Mill Creek (NEY NEX sec. 23,
T. 12 N., R. 1 E.), the floor of the Cowlitz River valley is sharply constricted
by a body of consolidated rocks that forms a steep-walled canyon, as deep as 450
feet near Mayfield. In the next 15-mile reach upstream the Cowlitz passes through
a series of steep, and sometimes spectacular, gorges eroded in the consolidated
rocks. Upstream from the vicinity of Riffe (sec. 24, 7. 12 N., R. 3 E.} the val-
ley floor gradually widens. Near the eastern edge of the area it is a relatively flat
surface, as much as 3 miles wide, which rises sharply to the mountains on the
north and south.

Glaciated Areas in Eastern Lewis County

The area immediately east of the west-central lowland includes a variety
of landforms, many of which are related to glaciation. The topographic features
include cutwash plains and benches, shallow valleys and kettles, knolls, low
hills, and drumlins. This area, which lies between and adjacent to Mill Creek
and the Tilton River, north of the Cowlitz River and generally south of State High-
way 5K, is referred to in this report as the Cinebar motainal area.

Topographic effects of glaciation, such as U-shaped valleys, hanging
valleys, cirques, roches moutonées, and rock drumling, also can be seen in the
foothills and major valleys east of Mossyrock. Only the larger areas exhibiting
morainal characteristics are outlined on figure 3.

Drainage

Two river systems--the Chehalis-Newaukum and the Cowlitz--drain most
of Lewis County, The major drainage areas in the county are shown on figure 4.

Present drainage is from the eastern and western foothills areas, into the
west-central basin, and out of Lewis County by way of the Chehalis and Cowlitz
Rivers. The Chehalis River flows northward into Thurston County at a point 5
miles northwest of Centralia, and the Cowlitz River flows southward into Cowlitz
County about 5 miles southwest of Toledo, The drainage divide between the Che-
hatis-Newavkum and the Cowlitz drainage systems trends generally west-southwest
across the west-central lowland, and from there southward, Within the lowland the
divide is formed by undulations on the Jackson Prairie upland plain, and is low and
relatively inconspicuous,

An area of about 745 square miles in Lewis County is drained by the
Chehalis-Newaukum River system; of that area, approximately 600 square miles
is within the area studied. The Cowlitz River drains about 1,280 square miles of
Lewis County, of which about one half is within the area of this study. About
265 square miles of the county is drained by other streams not important to this
investigation (fig. 4).

The present drainage pattern was determined in part by the geologic struc-
ture of the area, as is explained in the following discussion of the major rivers and
their principal tributaries.
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The Cowlitz River

From its origin in glaciers on Mount Rainier and in lakes and springs on
the upper slopes of the Cascade Range, the Cowlitz River flows west and south-
west to its junction with Lacamas Creek near Vader (pl. 1), and thence south-to
the Cofumbia River 25 miles south of Lewis County. Upstream from the west-
central lowland the Cispus and Tilton Rivers are the main tributaries of the Cowlitz
River, and within the lowland the Salmon, Lacamas and Qlequa Creeks {pl. 1)
are the principal tributaries, Across the west-central basin--that is, from Mayfield
southwest to the Lewis-Cowlitz County line--the Cowlitz River loses about 210
feet of altitude, or an average of 7.5 feet per mile. East of Mayfield the gradient
of the Cowlitz steepens considerably; it is doubled in the first 10 miles upstream
from Mayfield and becomes even steeper to the east,

The Chehalis River

From its headwaters in the highlands of western Lewis County, largely
beyond the area mapped, the Chehalis River flows generally east and northeast
to its confluence with the Newaukum River near Chehalis. From Chehalis the
river flows north to Centralia, northwest into Thurston County, and ultimately
empties into the Pacific Ocean near Aberdeen, about 45 miles west-northwest of
Centralia. Of its many tributary streams, the Newaukum River, the South Fork of
the Chehalis River, Lincoln Creek and Hanaford Creek (pl. 1) are the most impor-
tant.

In the northwest part of Lewis County and especially in Tps. 13 and
14 N., Rs. 4 and 5 W., the drainage pattern is controlled to a considerable de-
gree by the geologic structure. Two sets of faults and folds, trending generally
east-west and north-south, have caused a rectangular drainage pattern (pis, 2 and
3). This pattern is most evident in the trends of the small streams in the foothills
areas bhut it is apparent also from the course of the Chehalis River upstream from
Adna (sec. 9, T. 13 N., R. 3W.). The geologic structure of this part of the
area is described briefly by Pease and Hoover (1957).

In its course from Adna to the Thurston County line the Chehalis River
has an average gradient of only 1.8 feet per mile—-the gentlest stream gradient
within the county. Alsa, in this reach the river is associated with the widest
flood plain and has a well-developed meandering channel pattern within the area.
Elsewhere, upstream from the west-central lowland, the gradient of the Chehalis
River ranges from about 5 to 10 feet per mile.

The Newaukum River

The Newaukum River rises in the foothills that bound the west-central
lowland on the northeast and flows generally westward across the northern part of
the lowland to join the Chehalis River ag Chehalis,

The drainage pattern of the Newaukum and its tributaries hints strongly
at control by a right-angle structural pattern oriented generally northwest and
northeast, similar to the fault pattern in the area east of Centralia and Chehalis
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demonstrated by Snavely and others (1358, p. 86, pl. 1), A rude rectangular
pattern is formed by the lower course of the Newaukum and, at places, by its
tributaries. However, at other places,notably in areas of deep valley fill, the
drainage pattern is dendritic.

The gradient of the Newaukum River averages 9.5 feet per mile. The
gradients of its North and South Forks are considerably greater, even within the
west-central lowland. The gradient of the South Fork, for example, is as great
as 30 feet per mile near Onalaska.

Climate

The climate of Lewis County is typical of that of the Pacific Northwest
region between the Cascade Mountains and the Pacific Qcean. Winters are wet
and mild and summers are relatively warm and dry.

Lewis County lies in the path of the prevailing westerly winds and because
it is not far east of the Pacific Ocean its climate is generally influenced by air
which has traveled far over the Pacific Ocean and which has picked up considerable
moisture in its lower two or three thousand feet. Besides providing moderate to
large amounts of precipitation, this maritime air exerts a modifying influence on
the temperature, especially in the western and central parts of the county. In
eastern Lewis County the air is drier and, consequently, the range of both daily
and seasonal temperatures is greater. The generally equable weather conditions
are altered only occasionally by masses of drier air from the east.

Precipitation

Although it is relatively dry in the summer, Lewis County has consider-
able winter precipitation, The precipitation attains a maximum during December
and a minimum during July or August. Centralia, for example, during the period
of record, 1890-1955, has received a mean monthly precipitation of 7.56
inches in December and 0.61 inch in July (fig. 5}, Three-fourths--75.4 per-
cent--of the 44,77 inches annual precipitation at Centralia during that period
fell between Qctober 1 and March 31,

Figure 6 shows seasonal and areal variation of precipitation in Lewis
County. The bar graphs show that the pattern of seasonal distribution is similar
throughout the county, whereas the map shows that the total annual precipitation
varies significantly from place to place. In general, within the area of this study,
the mean annual precipitation is lowest, 45 inches per year, at Centralia, 52
inches at Rainbow Falls State Park, and 77 inches at Cinebar.

Figure 6 also indicates a precipitation trough that includes Centralia,
Rainbow Falis State Park and Toledo and whose axis trends generally southeast,
This trough coincides with a topographic low through which the moisture-bearing
winds commonly are channeled.

A precipitation high extends from Paradise, on the southwest slope of
Mount Rainier, to the southwest through Longmire, Mineral and Cinebar, The
precipitation is concentrated in this part of the area as moisture-laden air, moving
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from the southwest during the wettest months (November, December,and January),
begins to rise over a series of hills and mountains, including Mount Rainier (alti=-
tude 14,410 feet).

In Lewis County some correlation exists between altitude and mean annual
precipitation. A definite increase in precipitation as associated with increase in
altitude but other factors, such as adjacent topographic features and proximity to
the ocean, also affect precipitation to such an extent that an accurate correlation
cannot he made on the basis of altitude alone.

An appreciable part of the precipitation in Lewis County is smow, Both
the amount of snowfall and the persistence of the snow cover are related to altitude.
At altitudes below about 1,200 feet the annual snowfall is 1 to 25 inches and
the snow cover does not normally persist more than a few days or a week. At higher
levels, however, not only does a greater amount and highet percentage of precipi-
tation fall as snow but also the snow melts more slowly because of generally lower
temperatures. Longmire, at 2,761 feet above sea level, receives a mean annual
snowfall of about 100 inches per year, and Paradise, at 5,550 feet above sea
level, receives nearly 500 inches per year (fig, 6).

Precipitation that falls as rain begins its contribution to surface runoff
and ground-water recharge relatively soon after it reaches the ground. Water that
falls as snow, however, is "locked up" temporarily and does not add to ground-
water recharge or to surface runoff until it melts.

Most inhabited areas in Lewis County are below 1,200 feet in altitude
and snowfall in those areas is not of prime importance to ground-water problems.
However, in the highlands (above 2,000 feet) snow from successive storms may
accumulate for several weeks or months, absorbing some rainfall, until hugh
volumes of water are stored in the snow pack. If this water is released rather
abruptly, as with the advent of warm weather or heavy rain, only a small part of
the water has time to infiltrate into the earth as ground-water recharge, and the
greater part is carried off in streams. Conversely, if melting is relatively slow,
there is more opportunity for recharge, more loss from the area as evaporation and
as transpiration by vegetation,and less of the water flows off as direct surface
runoff,

Temperature

Lewis County normally is dominated by air moving in from the Pacific
Ocean; hence, generaltly mild temperatures prevail over the area through most of
the year, although exceptions occur during the rather infrequent invasions of drier
air from the north and east. The mean annual temperature at Centraiia, at an
altitude of 185 feet, is 51.4°F; the monthly mean temperatures for July and
January are 64 .4°F and 38.6°F. Kosmos, at an aititude of 755 feet, and
Longmire, at 2,762 feet, have mean annual temperatures of 50.4°F and 44.6°F,

Seasonal and diurnal temperature ranges in Lewis County do not appear
to vary appreciably with altitude. The difference between mean monthly tempera~
tures for July--the warmest month--and January--the coldest month--is only 25°
to 30°F. In most of the area, the mean daily temperature range amounts to 20°
or 25°F. In winter the daily range is only 11° or 12°F, primarily because of the
generally overcast conditions and increased humidity; in summer the daily range in-
creases to about 30°F, because of the clearer skies and lower humidity.
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The {ength of the growing season, hetween. the last killing frost in spring
and the first killing frost in autumn, is dependent on many factors, including lati-
tude, altitude, slope, direction of exposure, proximity to the ocean and other
bodies of water, and position with regard to large valleys. Hence, as would be
expected, the growing season ranges considerably within Lewis County; it averages
169 days at Centralia, 146 days at Kosmos, and 134 days at Longmire.

Humidity

No bumidity data are avatiable for the area of this study, but relative
humidity is measured at stations at Olympia, Kelso,and Tacoma, respectively,
22 miles north-northeast, 40 miles south,and 43 miles northeast of Centralia.
Humidity figures obtained from those stations are the best obtainable, but they may
be several percent higher than exist in Lewis County, particularly in the eastern
part, owing to differences in distance from the Pacific Ocean and from Puget
Sound. .

In winter the relative humidity of air moving into the Pacific Northwest
from the ocean is high and it remains so until after considerable moisture has been
lost to precipitation as the air is forced up the western slope of the Cascade
Range. During the winter months relative humidites of 80 to 90 percent are
recorded at the stations cited above. The general winter overcast and the high
moisture content of the air diminish the heating effect of the sun and subdue the
ability of the ait to evaporate water from the ground cover during that season of
the year.

fn summer, radiation from the warm land surface raises the temperature
of the air and consequently lowers the daily average relative humidity to 65 or
75 percent at the above stations. Although the actual amount of moisture in the
air may remain fairly constant throughout the day, afternoon heating of the air in
the summer lowers the relative humidity considerably. Thus, in July the relative
humidity at the above stations often drops from about 90 percent at 4:30 a.m. to
45 or 55 percent hy 4:30 p.m. Occasional invasions of drier air from the east
lower the retative humidity still more.

Economic. Development

The population of Lewis County is predominantly rural and is concentra-
ted in the Centralia-Chehalis area, which serves the commercial interests of
surrounding lumbering and agricultural activities. fn 1960 the combined popula-
tion of Centralia and Chehalis was 13,785 as compared with 41,858 for—the
county as a whole. Population in the foothllls area is sparse.

Lumbering, animal hushandry, farming, and, to a lesser extent metal
mining constitute the major industries in the area. Of these, lumbering has been
and still is important in the economy of the county, althuugh maost of the remammg
timber is on the mountains and the high foothills.

Much of the land, especially at low and intermediate levels, has been
logged off and is used for woodlot and agricultural purposes. The chief agricul-
tural products include poultry and poultry products, dairy products, livestock,
hay and grain, nuts, fruits, and berries.
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Coal mining has been an impaortant enterprise in the past, but is not a
major industry at present. Past production has been recorded (Culver, 1919,
app. B) of at least 23 coal mines within the county, but only four were operating
in 1952 (Snavely and others, 1958, p. 105). The Centralja-Chehalis district
has accounted for most of the production, although thin beds of lignite and bitu-
minous coal occur widely throughout the central part of the county.

Metalliferous ores, principally those of arsenic and mercury, also have
been mined in small amounts in Lewis County.

GEOLOGY

Ground-water occurrence in a specific area can best be understood only
if consideration is given to the geologic conditions in that area. The rock types,
their thickness and extent, and the degree to which they have been altered, in-
durated, or deformed, all are important factors controlling the occurrence, move-
ment and availability of ground water. Geologic conditions differ from place to
place within an area, and even vary within the same rock unit, depending upon
the environment at the time of deposition, and upon subsequent changes in con-
ditions.

The rock materials exposed in Lewis County, so far as is known, are of
Tertiary and Quaternary ages. Those of Tertiary age are predominantly volcanic
rocks and fine-grained sedimentary rocks, such as shale, siltstone, and sand-
stone, but include also, in lesser amounts, pyroclastic rocks and conglomerate.
They have undergone warping, folding, and faulting, The deposits of Quaternary
age are predominantly coarser grained materials, such as gravel, sand,and conglo-
merate, but they include occasional strata of glacial till, loess,and volcanic ash
and pumice. In general, the foothills and mountains in Lewis County are made up
of rocks of Tertiary age and the lowlands are occupied by deposits of Quaternary
age.

Rock Units and Their Water-Bearing Characteristics

Tertiary System

With few exceptions, the materials of Tertiary age yield onfy small
amounts of ground water to wells and some of the water is so highly mineralized as
to be unsuitable for most uses. Hence, detailed study of these materials is not
important to the objectives of this investigation. For this reason and because
they have been adequately mapped and described throughout much of the area by
other workers, most of the Tertiary rock units were not delineated during the map-
ping for this investigation and are shown on the geologic maps as Tertiary rocks,
undifferentiated. However, the individual rock units of Tertiary age, their strati-
graphic relationships and their water-bearing character are discussed briefly in the
following pages.
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Rocks of Eocene and Qligocene age

The rocks that were deposited in the area during the Eocene and Oligocene
epochs of the Tertiary period consist chiefly of fine-grained marine or brackish~-
water sedimentary rocks, interbedded with volcanic and pyroclastic rocks, and
agglomerate. They include, from oldest to youngest, the Crescent(?) formation of
Pease and Hoover (1957), the Mcintosh, Northeraflt, and Skookumchuck forma-
tions of Snavely and others {1951), and most of the Lincoln formation of Weaver
(1912, p. 16). Rocks of Eocene or Oligocene age underlie most of the foothills
surrounding the west-central lowland and extend beyond the area of this study.

Crescent{?) formation.--The oldest known rocks in the area are a se-
quence of lava flows and pyroclastic and marine sedimentary rocks that are exposed
in the foothills in the western and southwestern parts of the area, Pease and
Hoover (1957) tentatively correlated this series with the Crescent formation of
Clallam County on the basis of lithology and stratigraphic position, and assigned
an age of middle to early-late Eocene on the basis of contained microfossils.
Those authors considered the Crescent{?} formation in western Lewis County to be
equivalent in age to the lower part of the Mclntosh formation farther east.

Mclntosh formation.--Marine tuffaceous siltstone and claystone, and
interbedded massive basaltic and arkosic sandstone, were mapped in Thurston
County northeast of Centralia and Chehalis, assigned a middle Eocene age, and
named the McIntosh formation by Snavely and others (1951}, The age was later
changed to middle and late Eocene (Snavely and others, 1958), Geologic sec-
tions prepared by them show that this formation, whose thickness probably exceeds
4,000 feet, extends southward beneath the west-central lowland at depths of
800 feet or more, They correlated the Mclntosh formation with dark-gray silt-
stone, shale, and interbedded massive arkosic sandstone and coal beds that crap
out in the Morton area in eastern Lewis County {pl. 5). The Mclintosh formation
also extends into western Lewis County {Pease and Hoover, 1957), where it
underlies much of the foothills area.

The Mclntosh formation generally yields only small amounts of water to
wells, and much of the water is of such poor quality as to make it unsuitable for
most uses. At least five wells in western Lewis County have produced salt water,
water containing natural gas, or water of otherwise undesirable quality from rocks
of the McIntosh. A few springs and shallow wells that tap weathered materials
derived from the Mclntash formation yield water of qualities and in quantities ade-
guate for domestic uses.

Northcraft formation,--The Nertheraft formation, of late Eocene age
(Snavely and others, 1958, p. 22-26), overlies the McIntosh formation through-
out much of the area. The Northcraft formation consists chiefly of lavas, flow
breccia, pyroclastic rocks, basaltic conglomerates and sandstone, whose total
thickness may exceed 1,200 feet at places. The Northeraft crops out only in the
northeastern and eastern parts of the area, from the vicinity of Mendota (sec. 3,
T. 14 N,, R. 1 W.) eastward beyond Marton (Snavely and others, 1958, p. 23,
pl. 1), and southeastward beyond Mayfield (Roberts, 1958, p. 13). The
Northcraft probably extends to a considerable depth beneath the eastern and
northern parts of the west-central lowland, but it is not known to be present west
of the Chehalis River.

Lavas of the Northcraft formation constitute the hedrock of the Mossy~
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rock area and the foundation rock at the sites of the proposed Mayfield and Mossy-
rock Dams, At feast 10wellsand numerous test holes penetrate the Northeraft in
the Mossyrock-Mayfield area. The few records available from those wells indicate
that some water is obtainable from sandy interbedded materials where they are pre-
sent, but only meager amounts can be expected from the volcanic rocks. Of those
10 wells, yields from 5 were reported to be inadeguate and that from 1 barely ade-
quate for domestic use, even though all but 1 penetrated at least 150 feet into the
Northeraft rocks. Yields from 2 other wells are considered adeguate, but the
quality of the water is objectionable. The most productive well tapping the North-
craft formation is well 12/2-11A1 (pl 1). It was dtilled through about 300 feet
of Northcraft rocks, and repartedly was bailed at a rate of 42 gpm (gallons per
minute), with a resulting waterlevel drawdown of about 60 feet.

Some wells that did not produce sufficient water from the Northeraft forma-
tion later yielded supplies adequate for domestic use from shallow materials over-
lying that formation,

Skookumchuck formation and equivalents, --Marine fossiliferous sand=
stone and shale exposed along the bed of Ofequa Creek from sec. 5, T. 11 N.,
R. 2 W., south beyond the border of Lewis County were described by Weaver
(1937, p. 90) as the Cowlitz formation of late Eccene age, Weaver also des-
cribed (1937, p. 53-74) the Puget group, a thick alternating sequence of con-
tinental sandstone and shale, with interhedded ¢oal and associated gas, in the
western foothills of the Cascade Mountains in parts of Washington. According to
Weaver, these continental deposits interfinger to the west with the marine sedi-
ments of the Cowlitz formation. Erdmann and Bateman (1951, p. 39-40) men-
tioned that exposures of the Puget group occut in the neighborhood of Morton, and
there consist mainly of sandstone, siltstone, carbonaceous shale, and coal.
Roberts (1958, pl. 1) mapped beds of the Cowlitz formation southeast of the
Cowlitz River near the southern boundary of Lewis County.

Snavely and others (1951) described a sequence of marine, nonmarine,
and brackish-water sedimentary rocks (predominantly massive, cross-bedded sand-
stone and thin-bedded siltstone) with intercalated coal beds in the foothilis east
and northeast of Centralia, named them the Skookumchuck formation, and assigned
them an age of late Eocene. They correlated these sedimentary rocks, which over-
lie the Northcraft formation, with the Cowlitz formation of Weaver. Pease and
Hoover (1957) also described the Skackumchuck in the foothills of western and
northwestern Lewis County, where the Skookumchuck is in gradational contact
with the underlying McIntosh formation.

The Skookumchuck formation and its southern équivalent, the Cowlitz
formation, apparently underlie the entire west-central lowland, although at places
the upper sutface may be 2,000 feet or more below sea level (Snavely and others,
1958, pl. 2). Rocks of the Skookumchuck formation are exposed mast extensive-
ly in areas in the foothills northeast and west of the Centralia-Chehalis district,
but probably are best known in secs. 29, 30, 33, 34, and 35, T, 15N,,
R.2W., and insecs, 2, 3, 20,22,23,28,and29, F. 14 N., R. 2 W.

In those areas, which are immediately north and east of the Centralia-Chehalis
district, the Skookumchuck formation underlies the upland benches, and has been
extensively explored and mined for coal,

More than 60 wells and test holes have been drilled into the Skockumchuck
formation and its equivalent rock units within the area studied, Nearly half the
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wells either did nat yield adequate supplies of water or produced water of unsuit-
able quality, or both. Several other presently used wells tapping the Skookumchuck
reportedly yield amounts barely adequate for domestic use, or yield water with un-
desirable properties, The poor quality apparently results from the presence in the
formation of highly saline connate water, and of coal and associated natural gas,
which impart an offensive taste, odor, and color to some of the ground water.

At places, the connate water apparently has been flushed from the shallow
parts of the Skookumchuck formation, for nearly half the wells tapping that formation
reportedly yield water of acceptable quality and in guantities adequate for domestic
use. Although yields of 10 gpm (gallens per minute) or more of water of good
quality are rarely obtained from the Skookumchuck and Cowlitz formations, a few
wells have produced several times that amount. Well 11/2W-34R2, about a
mile southeast of the Cawiitz River, near the Cowlitz County boundary, is one of
the most productive. It is 60 feet deep and is believed to penetrate rocks of the
Cowlitz formation for about 20 feet. It reportedly has a pumping yield of 40 gpm,
and a resulting drawdown of 20 feet. A partial field analysis (see table 5) indicates
that its water is of unusually good chemical quality for water from the rocks of
Eocene age.

A few of the wells tapping the Skookumchuck and Cowlitz formations flow,
but those usually tap the deeper zones of the formation, where connate water and
natural gas are encourntered,

Hatchet Mountain formation,-~Roberts (1958, p. 19-24, pl. 1) des-
cribed a sequence of lava flows, flow breccia, and pyroclastic rocks that overlies
the Cowlitz formation in the foothills southeast of the Cowlitz River, in the area
covered by the Castle Rock and Toutle quadrangles. Roberts named this sequence
the Hatchet Mountain formation, and assigned it to the late Eocene. In the type
vicinity of the Hatchet Mountain {largely unmapped in this investigation) the total
thickness of these rocks reportedly is more than 1,100 feet. The sequence appar-
ently thins rapidly to the north and west, however, and materials of the Hatchet
Mountain formation are not known to be present beneath the west-central lowland,

The water-bearing character of rocks of the Hatchet Mountain formation is
unknown, because no wells in Lewis County are known to derive water from it.

Lincoln formation.--The Skookumchuck formation is overlain by the Lincoln
formation by Weaver (1912, p. 10-22), a sequence of massive, well-indurated,
fine-grained, basaltic tuffaceous sandstone and siltstone, with scattered lenses
of conglomerate. Materials of the Lincoln formation are exposed extensively in
the foothills east and west of the west-central lowland {Pease and Hoover, 1957;
Snavely and others, 1958, p. 35, pt. 1), and they underlie younger deposits
that form the upland plain east of the Centralia-Chehalis district and the benches
immediately northwest and south of Galvin. They also crop out along both sides
of Olequa Creek for a distance of several miles south from Winlock, and probably
at other places in the lowland. It appears likely that these sedimentary materials,
whose maximum thickness may be as great as 3,500 feet in the western part of
the area {Pease and Hoover, 1957), become thin and coarsen toward the east, To
the east of Alpha, the formation apparently contains a higher proportion of congle-
merate than it does farther west. In the Centralia-Chehalis area, the formation
reportedly includes beds that range in age from late Eocene to late Oligocene
(Snavely and others, 1958, p. 43), but in western Lewis County, paleontelogic
evidence indicates that the Lincotn formation also includes beds of early Miocene
age (Pease and Hoover, 1957).
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In southern Lewis County, southeast of the Cowlitz River, about 570
feet of basaltic conglomerate, sandstone, siltstone, and clay--associated locally
with beds of lignite and interbedded basalt flows--rests unconformably on the
Hatchet Mountain and Cowlitz formations, of late Eocene age. Roberts (1958,
p. 24-31, pl. 1) named these marine and continental rocks the Toutle formation,
and considered them equivalent to the lower "hasaltic sandstone™ member of the
Lincoln formation, as that designation is used by Snavely and others (1958,

p. 35). Roberts' map indicates that in Lewis County the Toutle formation is ex-
posed mainly in the foothills, but is found also northwest of the Cow!litz River,

in secs, 24 and 26, T. 11 N., R. 2 E. Therefore, rocks of this formation
probably under lie the central part of the terrace known as Smokey Valley at rela-
tively shallow depths.

Of about 60 wells that are believed to have penetrated racks of the Lin-
coln formation, about 20 reportedly are unsuitable for domestic supply by reason
of poor quality of the water, insufficient yield, or both. Also, a considerable
number of the wells yield water in quantities barely adequate, and of quality bare-
ly acceptable, for household use, In general, however, the wells tapping the
Linceln formation yield somewhat larger quantities, and water of better quality,
than do welfs tapping only the racks of Eocene age. The most productive well
that is believed to derive its watér entirely from the Lincoln formation is well
12/2W-8Q1, owned by Norman Fries and located about 3 miles north-northwest
of Winlock, It is 140 feet deep, and penetrates rocks of the Lincoln formation
for a distance of 12 feet. It reportedly has a pumping yield of 75 gpm, and a
resulting drawdown of 58 feet, and supplies water for irrigation.

Rocks of Miocene and Pliocene (?) age

Rocks of Miocene and Pliocene(?) age underlie the west-central low-
land and cover extensive areas to the south and west of the lowland. These
matetials are predominantly clay, silt, and gravel, generally semiconsolidated
but sometimes indurated to shale, siltstone, sandstone, or conglomerate. A
layer of basalt, of middle(?) Miocene age, is interbedded in the sequence of
these sedimentary materials in the foothills area west of the fowland, and ex~-
tends eastward beneath Newaukum Hill, Napavine Prairie, and part of the
Newaukum River valley, East of the lowland, other and probably older, volcanic
materials, interbedded with fine-grained sediments, dominate the late Tertiary
sequence.

Astorial ?) formation.—-In western Lewis County the sedimentary materials
of Miocene and Pliocene(7) age are predominantly marine sandstone, In that
part of the area Pease and Hoover (1957) mapped and described a sequence of
friable fine to coarse feldspathic, basaltic, slightly micaceous marine sandstone,
containing occasional beds of conglomerate and siltstone, and including (in the
area of the present study) a single layer of basalt.

The entire sequence, whose maximum thickness apparently exceeds
3,000 feet, was referred to as the Astoria formation of Etherington (1931,

p. 40}, and was assigned an age range of middle Miocene to early Pliocene(?).
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The basalt interbed, whose position reportedly ranges from less than 100 to as
much as 680 feet above the base of the Astorial 7) formation, was included by
Pease and Hoover as a member of that formation, although it is continuous with a
flow layer encountered farther east, where it is referred to by Snavely and others
{1958, p. 58-61) as the Columbia River{?} basalt {(see p. 24).

Atong the north side of the Chehalis River valley, from the vicinity of
Dryad eastward for several miles, the massive marine sandstone constituting
the upper part of Pease and Hoover's Astoria(?) formation interfingers with a
sequence of brackish-water deposits of bedded sandstone and siltstone, which
contain fossil wood and leaves. Farther east, the upper part of the Astorial(?)
formation pinches out, and a sequence of fluvial, lacustrine, and brackish-
water deposits is the only unit that overlies the basalt.

Eastward from the western edge of the lowland there is a progressive
decrease in lithological difference between the sedimentary materials deposited
before and those deposited after the extrusion of the basalt. In the eastern part
of the lowland, and farther east, the basalt is not present. Where the basalt is
missing, the Miocene and Pliocene(?) sequence consists predominantly of fresh-
water fluvial and lacustrine deposits, in which any beds equivalent to the lower
part of the Astoria(?) formation are not identifiable.

In this report, the name Astoria( ?) formation is applied only to the sedi-
mentary materials of Miocene age, predominantly marine, that underlie the basalt
in the western part of the west-central lowland and in the foothills area farther
west. This usage of the name is in accord with the usage of Snavely and others
{1958, p. 54) in the Centralia-Chehalis district, Where the basalt is missing,
a distinction between the upper and lower parts of the Miocene and Pliocene(?}
sequence based on surface exposures and well-log data, is neither practical not
essential to this study, and such distinction is not attempted in this report. In
those areas where the Columbia River(?) hasalt has not been encountered, the
materials of Miocene and Pliocene{?) age are referred to informally as the non-
marine sedimentary rocks or the nonmarine unit.

Where it was encountered during the mapping for this investigation the
Astoria(?) formation generally consists of fairly compact, massive, crosshedded
fine- to medium-grained sandstone and some beds of siltstone and conglomerate.
Beds containing marine fossils are common. At exposures in the bothills west of
the west-central lowland the sand is yellow or yellow brown, although it has
baked to a black or gray color immediately helow its contact with the overlying
basalt.

The Astoria(?) formation is not a highly productive source of ground
water in Lewis County, but often yields water in amounts adequate for domestic
purposes, and of a quality suitable for most uses. About 40 wells, most of
which are in the Adna-Littell~Claguato district, have been drilled through the
basalt and obtain water from sedimentary materials of the underlying Astaria{ 7}
formation. On the basis of data from those wells, the average yield of water from
the Astoria(?) formation is about 10 to 15 gpm, and about 30 of the 40 wells
yield less than 35 apm. Most of the wells that produce water from the Astoria(?)
formation encountered their principal water-bearing zones within an interval of
50 feet below the basalt; the yields of very few wells have been improved by
deeper ﬁenetration of the Astoria{ ?) materials, Several wells, most of which
are in the district known as the Newaukum Prairie (pl. 1) have been drilled con-
siderably deeper into the Astoria{?) formation or have penetrated it completely,
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without encountering appreciable amounts of water,

The only data available on the chemical quality of water from the Astorial?)
formation are from wells in the Adna-Littell-Claquato district. In that area, at
least, water from that formation is satisfactory for most uses, except locally where
ground water of a less desirable quality apparently has migrated into the Astorial?)
formation from adjacent older rocks.

Columbia River(?) basalt.--In the western part of the west-central lowland,
and in the adjacent Toothills areas, a layer of dark-gray or black fine-grained or
finely porphyritic , sometimes vesicular basalt rests unconformably upon rocks of the
Astoria(?) and Lincoln formations. Snavely and others (1958, p. 58) termed
this flow the Columbia River(?) basalt, having correlated it with flows mapped as
Columbia River basalt along the lower gorge of the Columbia River. As previously
stated, the Columbia River(?} basalt extends west of the west-central lowland and
is continuous with the "lower basalt member of the Astoria formation" of Pease and
Hoover (1957). The Columbhia River{?) basalt also is considered to be equivaient
to, and probably continuous with, the basalt flow in a volcanic sequence described
by Roberts {1958, p. 32, pl. 1) in north-central Cowlitz County and adjacent
parts of Lewis County. Roberts considered that volcanic sequence to be middle(?)
Miocene in age, and that age assignment also is used in this report for the Colum-
bia River(?) basalt,

The hasalt is a resistant, cliff-forming rock, and it caps a numher of hills
west of the lowland. In the field, it can be traced with comparative ease, and it is
an excellent key horizon for cotrelation of well-log data. Furthermore, it is inter-
bedded between the only rock units of Tertiary age that are important sources of
ground water in Lewis County--namely, the Astoria(?)} formatior and the nonmarine
unit--and at places it constitutes the only apparent break in the Miocene and Plio-
céne(?) sequence. For these reasons, the Columbia River(?) basalt is delineated
on the geclogic maps and in the cross sections that accompany this report, and is
the only rock of Tertiary age so delineated. Itssuficial extent is shown on plates
2 and 3,

In Lewis County the Columbia River(?} basalt is exposed in an arcuate
belt of irregular width, which extends northward in the foothills just west of the
west-central lowland, from the vicinity of Vader, to Sam Henry Mountain about
4 miles northwest of Winlock. North from Winlock it widens and curves northwestward
to Meskill, and thence narrows and continues westward beyond the western border
of Lewis County. The maximum width of exposure is about 4 miles, in the area
between Crego Hill and Stearns Creek (pl. 2).

So far as is known, the remnants of the Columbia River(?) basalt indi-~
cated on the geologic map represent a single flow layer. Records of wells drilled
through the basalt show that it is usually 40 to 90 feet thick, although locally it
may he 125 feet thick or more, At Crego Hill the basalt layer appears to be as
thick as 600 feet, but this apparent thickness may be due to a partial or complete
duplication of the section by structural displacement, The upper part of the flow
weathers to a reddish-brown clayey soil. At places the basalt is badly weathered
to depths as great as 20 or 30 feet.

From Crego Hill, at a height of about 800 feet ahbove the west-central
lowland, the basalt dips northeastward beneath the west-central basin, and north~

ward beneath the Chehalis River valley. In the vicinity of Adna it reverses its
direction, dipping gently upward toward its exposures near Claguato (see pl. 4,




GEOLOGY 25

sec. B-B'). No Columbia River{?) basalt was found north of sec. 28, T. 14 N.,
R. 3W. Farther north, the basalt layer apparently either pinches out or has been
removed by erosion.

To the east, the Columbia River{?) basalt extends heneath the plains
known as Napavine Prairie and Newaukum River valley. It apparently pinches out
abruptly near the confluence of the North and South Forks of the Newaukum River
(pl.4, sec. C-C'). Its easternmost known occurrence is at well 13/1W-29Q1,
where it was encountered at a depth of 538 feet.

Two intrusive bodies of basalt, basalt porphyry, and gabbro have been
reported in the aréa. One, a sill, reportedly intrudes the Skookumchuck formation
and basaltic sandstone of the Lincoln formation in the area between the North Fork
of the Newaukum River and Lucas Creek {Snavely and others, 1951, map and text).
The other, a dike, crops out in two road cuts on the north side of Doty Hill, in the
NE} sec. 19, T. 15 N., R. 5W. (Pease and Hoover, 1957). The dike report-
edly cuts through beds of the Mclntosh formation and is about 30 feet thick. Both
the sill and the dike probably were intruded during the outpouring of the basalt of
middlel?) Miocene age, and the dike may have been a feeder for that basalt.

[n some areas in Washington and Oregon the Columbia River basalt yields
large amounts of water to wells, but in Lewis County it is not a productive source
of water. Although the basalt usually is jointed to some extent, in either columnar
or "brick-hat" structure, the joints apparently are not sufficiently open or inter-
connected to permit ready percolation of ground water. At places the basalt has
been broken into loose brick-bats or somewhat larger fragments, as on Sam Henry Moun-
tain (pl. 2), but at such places the basalt layer usually is thin and is above the
main water table.

Of the wells in Lewis County which penetrate the basalt, the majority
exploit the limited amounts of water in the mantle of weathered basalt above the
hard rock, of are drilled entirely through the basalt layer and obtain water from the
underlying materials, Relatively few welis obtain water from the basalt layer it-
self, and the water thus derived usually is sufficient only for limited domestic use.

Nonmatine sedimentary rocks.--A sequence of nonmarine sedimentary
racks of Miocene and Pliocenel 73 age underlies the deposits of Quaternary age
throughout most of the west-central lowland, and extends south and west of the
lowland. This nonmarine unit is at the surface in much of the foothills area south
of the lowland, and also along the north side of the Chehalis River valley west of
Meskill. Elsewhere, its exposure is limited to discontinuous outcroppings along
valley walls, and it is otherwise covered by younger materials. In the west-central
lowland, this sequence consists of as much as 1,000 feet of semiconsolidated silt-
stone, sandstone, conglomerate, and tuff, which overlies the Columbia River(7)
basalt, and which Snavely and others {1958, p. 61} refer to as the nonmarine
sedimentary rocks, of Miocene and Pliccene(?} age.

, Roberts (1958, p. 34) described a sequence of nonmarine semiconsoli-
dated claystone, siltstone, sandstone, and conglomerate in southern Lewis County
from exposures along both sides of the Cowlitz River and in the foothills extending
southward into Cowlitz County. This nonmarine sequence, which overlies Roberts'
middlel ?) Miocene velcanic sequence and which he named the Wilkes formation, is
of late Miocene age and is equivalent, at least in part, to the nonmarine sedimentary
rocks of Snavely and others.

In this report the informal designation of Snavely and others for the
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nonmarine rocks is retained, but it is extended to include any nonmarine equivalent
of the Astoria(?) formation that may be present in those areas where the Columbia
River(?) basalt is missing.

The nonmarine unit consists chiefly of thin-bedded clay, silt, and sand of
lacustrine or fluvial origin, with occasional beds of conglomerate, diatomite, tuff,
and fine-grained volcanic ash. Many of the beds, especially in the lower part of
the unit, have been indurated to shale, siltstone, or sandstone.

The predominant colors of the beds in this unit are blue, blue-green, and
blue-gray; however, tan, brown, purple, and white strata also were observed. At
outcrops of the rocks, an exterior tan or yellow-brown celor often yields to a
striking and characteristic blue or green when the surface is penetrated as little as
a fractton of an inch. This color loses its intensity upon exposure to light for a few
hours, and eventually takes on brownish shades.

Beds of soft sand and friable sandstone constitute only ahout 10 percent
of the upper part of the nonmarine unit, but thesesandstrata yield most of the water
to wells that tap the nonmarine unit. The sand is feldspathic, fairly well sorted,
and has a clay matrix. The individual sand layers, which usually are distinctly
bedded, range in thickness from a fraction of an inch to more than 20 feet, but
thicknesses of 2 to 10 feet are more common, Well drilfers usually refer to these
beds as sand, quicksand, or sandy clay, and only sccasionally as hard sand,

Much of the sand and soft sandstone contains fragile or soft rounded
pebbles of gray pumice, which range in length from less than a quarter of an inch
to more than 3 inches. These pebbles are decomposed to the extent that they can
be crushed or smeared out easily between the fingers, Fragments of pumice occa-
sionally are found in the drill cuttings from wells penetrating the nonmarine unit,
and it is likely that they would be cbserved more frequently were they not crushed
in the drilling process.

Compaction and induration of the nonmarine unit apparently are more pro-
nounced in the older, usually deeper part of the unit, Also, the lower part of the
unit appears to contain more sandy beds than does the upper part. Most of the
wells in Lewis County that enter this unit, however, penetrate only its upper part.

Beds of conglomerate are found occasionally within the nonmarine unit,
especially near the base. The conalomerate usually oceurs in irregular or lenti-
cular, poorly sorted beds. The pebhbles and cobbles consist principally of porphy-
ritic volcanic materials, and in lesser amounts of pyroclastic rocks, fragments of
shale and siltstone, and siticeous particles. The materials composing the conglo-
meratic beds, their varied ¢oloring, and their degree of decomposition are quite
similar to those of the Logan Hill formation.

Locally, the nonmarine sedimentary rocks contain abundant plant remains.
Relatively resistant layers of brownish-black, decayed and compressed twigs,
branches, and bark sometimes protrude several inches from exposures of the non-
marine unit. Decayed wood alse is encountered frequentiy at various levels during
drilling of wells in the nonmarine unit, and the water from many of the wells carries
fragments of wood, bark, and lignite.

Through most of its extent, the nonmarine unit has yielded only small
amounts of water to wells, Most of the wells that penetrate this unit end in its
upper part, which consists largely of relatively impermeable clay and silty clay.
Water-bearing sand beds constitute only about 10 percent of the penetrated thick-
ness. At places more than 100 feet of the impermeable materials must be drilled
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through before a water-bearing sand bed is encountered and at most places the
sand strata themselves are only moderately permeahle. Except in one district,
which is described below, the yields of wells tapping the nonmarine unit usually
are less than 10 gpm, and several wells reportedly obtain no water from the sedi-
mentary rocks.

The nonmarine unit is considered to be a productive source of water in
only one district--along the valleys of the Newaukum River and its North and
South Forks. That district lies within a structural basin formed by a downwarping
of the Tertiary rocks, and is referred to in this report as the Newaukum artesian
basin {see pl. 1). Beneath this basin, water in the nonmarine unit is confined
under artesian pressure, and more than 30 of the wells tapping this unit flow.

The materials of the nonmarine unit in this basin apparently are coarser
and more permeable at some places than at others; drillers' logs mention coarse
sand frequently and fine gravel occasionally, Yields of wells tapping these mat-
erials differ considerably from place to place. Some wells yield several hundred
gallons per minute when pumped, and initial flows as great as 600 gpm have
been repotted from a few of these wells in the artesian basin.

Water from the nonmarine unit normally is of a chemical guality satisfac-
tory for most uses, but at some places its quality apparently bas deteriorated as
a result of mixing with connate water from the older materials, A salt taste can
be detected in water from a few wells.

Quaternary System

Deposits of Quaternary age mantle most of the west-central fowland and
underfie terraces, vafley floors, and some foothill areas eisewhere in Lewis County.
They are by far the most important source of ground water in Lewis County. With
the exception of glacial till and glaciolacustrine deposits found east of the lowland
basin, they are generally coarser grained, less consolidated, and more permeable
than the rocks of Tertiary age. In addition, the Quaternary materials often are so
sithated topographically that they receive recharge not only from direct precipita-
tion, but also from streams.

Matetials of Pleistocene age in Lewis County are predominantly glacio-
fluvial deposits of gravel and sand that underlie terraces and benches throughout
the west-central basin and along some of the main valleys outside the basin, East
of the basin, glacial till and morainal deposits are found in the foothill areas and
are interbedded with outwash materials that underlie terraces in the valleys. Pu-
mice and wind-deposited silt of fate Pleistocene age mantle the foothills and ben-
ches  indiscriminately in the eastern part of the area. [n general, the thickest
and most extensive deposits of Pleistocene age are the oldest; younger deposits
are successively more limited in extent.

The materials of Recent age are predominantly alfuvial deposits of clay,
sand, and silt, and in minor amounts, of gravel. In general, these deposits are
confined to valley bottoms and flank the present stream courses.
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Logan Hill formation

The Logan Hill formation, of eatly Pleistocene age, is the unit most
extensively exposed in the west-ceniral lowland, and is the most important hydro-
logically. It underlies extensive plains in the center of the lowland, and overlaps
the Tertiary rocks at the base of the surrounding foothiils.

The Logan Hill formation, where relatively unweathered, generally occurs
as a yellow-gray to yetlow-hrown heterogeneous mixture of gravel and sand and
minor amounts of silt and clay. Lenses of sand or clay are common. In some
places these lenses may be large enough to compose entire outcrops, and may re-
semble closely materiais of the underlying rocks of Tertiary age. Lenses of till
also occur in the Logan Hill formation, primarily in the central and eastern parts
of the west-central lowland.

The coarser particles in the formation are of rock types found in the ad-
jacent foothills, particularly hills east and northeast of the lowland. Most peb-
bles and cobbles are of porphyritic volcanic rocks, Fragments of dark basalt,
ranging from dense to grossly porphyritic , are abundant, Andesite and diorite
fragments also are common, although not so abundant as basalt. A distinctive
hornblende andesite, blue, pink, or gray, constitutes as much as 10 percent of
the gravel in many places, although it is less common or is absent in others. Other
common fragments are siltstone, claystone, and shale derived from the adjacent
and underlying rocks of Tertiary age. Materials reworked from the Tertiary sedi-
mentary rocks doubtless also make up part of the matrix of the gravel. Agate,
chalcedony, and petrified wood are present locally, particularly in the northwestern
part of the basin.

At most places, the upper 20 to 50 feet of the Logan Hill fermation has
been badly weathered, and usually is described by well driflers as yellow or red
clay and soft gravel. Exposures of the upper 20 or 30 feet of the Logan Hill
formation are common in highway and railroad cuts in Lewis County, and almost
invariably the material exposed is highly weathered. As seen in these exposures,
the formation has been weathered to a reddish soil in the upper few feet and fo a
progressively lesser degree at greater depths. At depths of 10 to 20 feet the
outlines of the pebbles and cobbles in the altered material are retained although
these gravel-sized particles are so soft that a finger can be thrust through them,
ot through the interstitial clay with equal ease. A few feet farther below the sur-
face, pebble and cobble outlines are more distinct and some grit, sand, and a
few relatively sound pebhles and cobbles occur. The vertical progression of
changes caused by weathering is gradual rather than abrupt.

When wet and freshly scraped, highway cuts that expose the weathered
gravels of the Logan Hill are variegated, the yellow, red, brown, black, green,
and blue pehbles and cobbles sheared cleanly or smeared out like paints on a
palette, When the material is relatively dry, the colors of the exposed surfaces
are much subdued. Blocks of the weathered material break indiscriminantly across
pebbies and interstitial material. Often the individual pebbies are light in weight,
and are less resistant than the matrix. In highway cuts that have stood unscraped
for some time, the soft pebbles are washed out of the matrix, leaving well-defined
sockets that give a characteristic pitted appearance,

) Well logs indicate that below the weathered zone the Logan Hill forma-
tion consists mainly of beds of gravel, sand, and clay mixed in various proportions,

the grave! and sand predominating. Many of these beds are described as cemented,
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and more than half the total thickness of the Logan Hill formation below its weather-
ed zone is described in well logs as cemented gravel, cemented gravel and sand,
gravel and clay, or gravel, sand, and clay.

Unweathered exposures of the Logan Hill formation are rare in Lewis
County. In virtually all exposures, the weathered zone extends through the total
exposed thickness, even where the basal part can be seen. Unfortunately, many
potentially excellent exposures have been obscured by landslides, as along the
valley wall of the Newaukum River.

Relatively unweathered Logan Hill materials were found along the south-
eastern side of an old railroad cut about 13 miles northeast of Oralaska, in
sec. 20, T. 13 N., R. 1 E.; and in a highway cut about 2 miles south of Che-
halis, insec. 8, T. 13 N., R. 2 W., where gravel of the Logan Hill formation
is in contact with the underlying nonmarine unit, A study of these exposures and
of numerous well logs indicates that the Logan Hill formation was laid down as a
heterogeneous mixture of gravel and sand, with minor amounts of silt and clay that
often serve to bind the coarser materials into a type of cemented gravel. Sand and
fine gravel commonly are segregated in crossbedded lenses, and {arge and small
lenses of gray clay occur, but in general the overall appearance is that of mixed
sand and gravel and minor amounts of clay. The considerable amounts of clay in
the upper 20 to 50 feet of the formation are believed to be mainly products of
alteration, by the weathering of clastic fragments in place.

In unweathered parts of the formation, the gravel particles are commonly
subangular, and often faceted. In the weathered zone, the particles are so decom-
posed that their original size and shape cannot be determined.

The thickest part of the Logan Hill formation exceeds 150 feet near the
middle of the west-central lowland, as indicated by the logs of several wells,

The formation generally thins toward the foothills and along the matgins of the
upland benches. Where it is thickest, the Logan Hill generally has the greatest
thickness of unweathered gravel in its lowest part fromwhich it is capable of pro-
ducing its largest yields of ground water,

The Logan Hill materials shown in plate 2 apparently are remnants of a
sheet of gravel that originally extended throughout the basin of deposition. The
Logan Hill formation probably was deposited chiefly as outwash from alpine gla-
ciers located east of the lowland, but the outwash doubtless was augmented by
alluvial deposits carried into the basin by streams draining the surrounding foot-
hills. A glacial and glaciofluvial origin is indicated by the general lack of sort-
ing, especially in the upper part of the formatjon, by the subangular and faceted
fragments, and by the interbedded lenses.of till, The mapped limits of the Logan
Hill formation probably represent quite closely the original extent of the grave!
sheet.

The contact between the Logan Hill formation and the underlying nonmarine
sedimentary rocks is unconformable and moderately irregular. During the initial
stages of deposition of the gravels, the soft materials of the nonmarine unit appar-
ently were eroded at places and incorporated in the gravel deposits, for the basai
10 to 20 feet of the Logan Hili formation at many places contains abundant blue-
gray silt and clay, and superficially resembles pebbly phases of the nonmarine unit.
The erosion by the streams that deposited the Logan Hill formation doubtiess part-
ly accounts for the relief on the underlying nonmarine unit. However, erosion of
these late Tertiary rocks may have occurred also during a period of nondeposition
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before the gravels were laid down. Such a hiatus is suggested by a 5- or 10-foot
thickness of yellow clay, apparently discontinvous, that has heen penetrated at the
top of the nonmarine unit by a few of the wells. The yeltow color is unique for

clays of the nonmarine unit, and may represent a considerable period of weathering,

Generally, the upper surface of the Logan Hill formation has received no
subsequent deposits, except for minor amounts of wind-deposited silt. At the
eastern end of the west-centrai lowland, however, glacial drift of middle and late
Pleistocene age overlies the formation. Locally, the Logan Hill formation has been
exposed to weathering and the original gravel sheet has been dissected by streams.
Jackson Prairie, Logan Hiii, and Alpha Praitie are underlain by the most exten-
sive remnants of the formation, although sizable remnants also cap the benches
west of Centralia and Chehalis.

Erdmann and Bateman (1951, p. 48-52) described exposures of stain-
ed and excessively weathered gravel in the area between Mary's Corner, in sec. 9,
T.12 N., R. 1 W., and the community of Silver Creek, insec. 17, T. 12 N.,
R. 2 E. They termed these deposits Ancient Drift(?), and tentatively considered
them to be outwash gravels and tills related to an early Pleistocene ice advance,
possibly Nebraskan or Kansan. Snavely and others (1951, map and text) applied
the name Logan Hiil formation to similar exposures of decomposed gravel and sand
‘on Logan Hill, an upland bench east of Chehalis, They considered the formation
to be of early Pleistocene age on the basis of stratigraphic and physiographic
position and degree of weathering. Rocks of the Logan Hill formation in other
parts of the west-central lowland, and in southern Thurston County to the north,
were described subsequently by Snavely and others (1958, p. 67-72). Roberts
(1958, p. 37-38, pl. 1) described materials of the Logan Hill formation that
cap upland benches on the south side of the west-central lowland and extend
southward into Cowlitz County.

The ancient drift of Erdmann and Bateman, and the Logan Hill formation
of Roberts and of Snavely and others, are included in the Logan Hill formation as
mapped during this investigation.

Deposits of materials that tentatively are considered equivalent to the
Logan Hill formation occur to the north, south, and west of the area mapped. North
of the area, Mundorff and others {1955, p. 6) mapped gravel of the Logan Hill
formation in southern Thurston County as far east as the vicinity of Alder (about
17 miles north of Morton), where the gravel apparently is interbedded with glacial
till. To the west, a weathered, reddish, somewhat finer gravel is exposed dis-
continuously along the valley of the Chehalis River, and extends westward into
Grays Harbor County, where it was described and named the Satsop formation by
Bretz (1913, p. 39-43),

Deposits similar to the Logan Hill formation occur to the south, in
Clark County, Washington, and adjacent parts of Oregon. In those areas the de-
posits constitute the weathered upper gravelly part of the Troutdale formation,
the occurrence of which in Qregon was described by Treasher (1942) and in Clark
County, Wash., by Mundorff (1959, p. 58-61). The Troutdale formation also
includes in jts lower part a sequence of sand, silt, and clay, generally unconsoli-
dated, that may correspond to the nonmarine sedimentary unit of Lewis County.

On the basis of fossil plants in its lower part, the-Troutdale formation has been
assigned a Pliocene age (Chaney, 1944, p. 339; Wilkinson and others, 1946,
p. 28; Trimble, 1957),
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Correlation of the weathered gravels described above with the Logan
Hill formation in Lewis Cotinty is suggested by overali similarities in lithology,
physiographic expression, position, and degree of weathering. However, such
correlation must be considered only tentative in the absence of additional evidence,

In general, the Logan Hill formation yields only small amounts of water
from its upper, weathered zone, but is capable of producing moderately large yields
from its lower, unweathered part. Where the formation is relatively thin, as it is
along the flanks of the foothills and near the edges of some of the upland benches,
the weathered zone extends nearly or completely through its entire thickness, and
little water usually can be obtained, even from wells that completely penetrate
the Logan Hill materials. Where the formation is thicker, as it is beneath Grand,
Jackson.and Napavine Prairies, the unweathered sand and gravel in its lower part
atso are thicker, and those unweathered materiais constitute a moderately produc-
tive source of ground water.

Some water repottedly is obtained from the cemented or clayey beds, or
possibly from thin strata of gravel and sand not differentiated in the well logs. In
general the maore productive wells obtain most of their water from well-defined
layers of gravel or gravel and sand that are not cemented, In most of the lowland,
wells that penetrate the entire thickness of the Logan Hill formation usually en-
counter water-bearing gravel and sand at several depths, and a few of these wells
have pumping yields of 200 gpm or more, The water-yielding capabilities of the
Logan Hill materials are discussed further in the section of this report that deals
with ground water in the upland benches,

Water from the Logan Hill formation generally is of better chemical
quality than water from the underlying rocks of Tertiary age. Numerous field
analyses (table 5) and three complete analyses of water from the Logan Hill form-
ation (table 4, wells 12/2W-10N1, 13/2W-34A3, and 13/1E-19K2} indi-
cate that it would be suitable for most uses. However, reports from many of the
residents of the area indicate that the water from that formation locally con-
tains excessive amounts of iron. This fact is substantiated by the analysis of
water from well 12/2W-10N1,

Lacamas Creek unit

The Lacamas Creek unit is the oldest and most extensive of the intermed-
iate terrace deposits of post-Logan Hill age {(p. 8, fig. 3). The Lacamas Creek
unit forms a broad terrace north of the Cowlitz River and south of Jackson Prairie,
and extends northeastward from the viginity of Vader to Mill Creek (pl. 2). This
terrace includes the districts known locally as Drews Prairie and Lacamas Prairie,
and also includes the higher part of the Cowlitz Prairie. The Lacamas Creek unit
also underlies a terrace remnant that extends along the southeast.side of the South
Fork of the Newaukum River for a distance of about a mile downstream from the
mouth of Kearney Creek. East of Mill Creek, the Lacamas Creek unit loses its
identity, and apparently interfingers with morainal depasits in that part of the area,

Superficially, the materials of the Lacamas Creek unit resemble those of
the Logan Hill formation. Both units are composed principally of glaciofiuvial
grave! and sand, the rock types are similar, and the sorting is similarly poor.
Weathering of the upper part of the Lacamas Creek unit has, at places, produced
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the variegated appearance and pebble softness so common in the weathered part of
the Logan Hill formation. Normally, however, the materials of the Lacamas Creek
unit have been weathered to less than haif the depths to which the Logan Hill
formation has been weathered. A greater degree of rounding is evident in the un-
weathered gravels of the Lacamas Creek unit, and pebbles and cobbles are more
frequently discoid.

In the unweathered part of the Lacamas Creek unit, beds of cemented
gravel constitute a large proportion of the total thickness. In these cemented beds,
the gravel and sand particles are tightly bound by a matrix of clay, which probably
was part of the initial deposition, although some of the clay may be a product of
alteration of the coarser particles. Locally, the cemented gravels contain abundant
oxides of iron and manganese, which impart reddish brown or black calors to various
lenses of the gravel, and which coat individual pebbles and cobbles. Toward the
northeast the beds of cemented gravel thicken, and at some places coalesce, thereby
constituting a greater proportion of the total thickness of the Lacamas Creek unit
than they do to the southwest.

The materials composing the Lacamas Creek unit coarsen pregressively to
the northeast from Drews Prairie. Cobble and boulder horizons are encountered in
wells near Ethel (sec. 7, T. 12 N., R. 1 E.), and eastward toward Mill Creek
larger and more numerous boulders are encountered in wells in this unit.

The total thickness of the Lacamas Creek unit also increases toward the
northeast. Under Drews Prairie the unit is 40 to 60 feet deep, and it thickens more
or less progressively to the vicinity of Ethel. From Ethel northeastward to Mill
Creek it apparently thickens rapidly because well 12/1~2E1, about a mile west of
Mill Creek, penetrated 248 feet of predominantly grave! without encountering the
underlying rocks of Tertiary age (see log in table 3). However, it is possible that
the Lacamas Creek unit in that part of the area may be underlain by similar but older
outwash gravels, perhaps related to the deposition of the Logan Hill formation, and
that this well and simitar nearby wells may penetrate those older gravels.

The Lacamas Creek unit was deposited as outwash from alpine glaciation
during post-Logan Hill time. The source of the materials composing this unit may
have been the glacier whose morainal deposits lie roughly east of Mill Creek and
south of Kearney Creek {pl. 2), or another glacier whose terminus was farther east.
it is probable that the basal part of the Lacamas Creek unit underlies later Pleis-
tocene deposits in that morainal area, but the upper part of the unit there has been
removed by erosion, or at least has been dissected to such an extent that the rem-
nants, if any, could not be identified positively. Materials similar to those of the
Lacamas Creek unit, but containing lenses of till, undetlie the surface near the
community of Silver Creek, insec. 17 and 18, T. 12 N., R. 2 E., in an area
of morainal topography. This questionable occurrence of the Lacamas Creek mater -
ials, together with the coarsening of the gravel and the increasingly rapid rise of
the land surface to the northeast aiong the Lacamas Creek bench, suggest that at
least part of the ice from whose meltwater the Lacamas Creek unit was deposited
extended as far west as the morainal area east of Mill Creek.

In most places, the Lacamas Creek unit rests unconformably upon the non-
marine sedimentary rocks of Miocene and Pliocene(?) age. Beneath the eastern
part of the Lacamas Creek bench, the nonmarine unit is believed also to undetlie
the thicker sequence of gravel, of which the Lacamas Creek unit may be only a
part. Along the northwestern margin of the bench, the Lacamas Creek unit may
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overlap materials of the lower part of the Logan Hill formation,

Yields of water from the Lacamas Creek unit are generally comparable with
yields from equal, saturated thicknesses of the Logan Hill formation. Supplies
adequate for domestic use usually can be obtained, and several of the wells tap-
ping this unit yield enough water for irrigation. However, where the Lacamas
Creek unit is thin and cansists mostly or entirely of cemented gravel, it yields
little water to a well, except where it contains |enses of sand or gravel relatively
free of clay. The more productive wells tapping the Lacamas Creek unit are those
penetrating at least several feet of saturated unconsolidated gravel or sand. The
beds of cemented gravel usually retard the downward percolation of ground water;
where they occur near the land surface they may underlie smali bodies of perched
ground water in the overlying weathered materials. .

Although one comprehensive analysis (table 4, welt 12/1-9Q1) and
numerous field analyses (table 5) indicate that water from the Lacamas Creek unit
generally is of a chemical quality suitable for most uses, about one-fifth of the
owners of wells tapping this unit report excessive amounts of iron in their water,
and a few report that the water rapidly corrodes the water pipes.

Newaukum terrace unit

\

Sometime during late-middle or late Pleistocene time, a vatley glacijer
east of the west-central lowland released gravel-laden meltwater that flowed gener-
ally down the present valley of the Cowlitz River and into the lowland, The melt-
water stream divided at the east end of Burnt Ridge and flowed west and northwest
alony the Kearney Creek-Newaukum River valley, and southwest along the Mill
Creek-Cowlitz River valley. Well-defined terraces formed of gravel and sand de-
posited by the meltwater can be seen along both routes, but are not definable in the
morainal, loess-mantled areas east of Alpha and Salkum. The gravel and sand
underlying these terraces constitute the Newaukum terrace unit.

In the Newaukum River valley between Alphz and Chehalis (pi. 2) the
Newaukum terrace unit forms the terraces that flank the present flood plain of the.
Newaukum River and that lie about 20 feet ahove the level of the present flood
plain. The basal part of the unit also underlies the alluvial deposits in some parts
of the valley. Inthe Cowlitz River valley, the Newaukum terrace unit underlies a
discontinuous band of terrace remnants lying mostly north of the Cowlitz River.
Small bodies of Newaukum terrace materials also are found along the valley of
Mill Creek, south of Burnt Ridge.

The materials of the Newaukum terrace unit,in general, are a pootly sorted
mixture of sand and subrounded pebbles and cobbles, bound in a matrix of yellow or
yellow-gray clay and silt. Silt or clay lenses also are present, but are not of
sufficient size or number to be noted in the records kept by well drillers. This unit
usually is referred to by drillers as "'yetlow clay and gravel {or cobbles), mixed,"
and in some places'cemented." Toward the east edge of the lowland, up-the Ne-
waukum River-Kearney Creek valley, and northeastward along the Cowlitz River
valley, the gravel in this unit coarsens and includes greater amounts of cobbles
and boulders.

Maost of the gravel-sized particles in the Newaukum terrace unit are of
volcanic rocks, predominantly basaltic or andesitic., Doubtless most of the materials
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were derived from Tertiary rocks east and northeast of the basin, but much apparent-
ly represents material reworked from the Logan Hill formation or the [_acamas Creek
unit. In general, the pebbles are not weathered to a degree comparable with that
observed in the Logan Hil formation, but scattered throughout are deeply weathered
or even rotten pebbies of volcanic rock that probably were derived from those units.

The Newaukum terrace unit ranges in thickness from less than 20 to per-
haps more than 100 feet, as indicated by exposures and well fogs. Usually, how-
ever, it is less than 60 feet thick. It is underlain by fine-grained sedimentary
rocks of the nonmarine unit of Miocene and Pliocene(?} age throughout much of its
extent, and locally it may be underlain by unweathered gravels of the Logan Hill
formation and the Lacamas Creek unit. In general, the Newaukum terrace unit
appears thicker along the Cowlitz River valley than in the Newaukum River valley.

Yields of ground water from the Newaukum terrace unit usually are small,
principally because most of the materials are tightly cemented, but also, at places,
because only a relatively small proportion of the materials are saturated. Never-
theless, the unit is developed to a considerable extent as a source of water for
domestic and stock uses, and yieids sufficient for these purposes usually can be
obtained from wells that penetrate nearly or completely through the Newaukum ter-
race unit, A few wells obtain somewhat larger yields from unconsolidated sand
and gravel near the base of the unit.

Water from the Newaukum terrace unit often coataing objectionable amounts
of iron, and occasionally is reported to be corrosive to plumbing.

l.ayton Prairie unit

The Layton Prairie unit underlies a discontinuous terrace that extends
along the Cowlitz River from the southern border of Lewis County upstream to the
vicinity of Mossyrock (pls. 2 and 5). Along the lower Cowlitz River valley the
terrace remnants abut the scarps of older terraces and the slopes of foothills under-
lain by Tertiary rocks. In the vicinity of Mossyrock the terrace terminates in areas
of drumlin and moraine topography. The largest remnant of the terrace is Layton
Prairie, which is 12 to2 miles wide and about 5 miles long.

The Layton Prairie unit is composed chiefly of gravel and sand of glacio-
fluvial origin, and subordinately of clay and rock flour. The particles are chiefly
of volcanic rocks--predominantly basaltic, and subordinately andesitic and rhyoli-
tic(?). Fragments of siltstone, sandstone, and agglomerate also are present,

In the lower valley of the Cowlitz River, downstream from the mouth of
Mill Creek, the materials of the Layton Praitie unit generally are poorly sorted,
particles ranging in diameter from % to 3 inches predominating; however, there are
many lenses of sand, marble-size pebbles, and mixed sand and fine gravel. In the
Mossyrock area the Layton Prairie unit contains more well-defined beds and lenses
of clay, sand, and gravel, at places; locally these are partly indurated. The rock
types are essentially the same as those of the Layton Prairie materials farther down-
stream, but the grain sizes generally are coarser, and lenses of ¢lean gravel or sand
are more common in the materials beneath the Mossyrock bench.

Gray or white clay, frequently mixed with silt and fine sand, commonly
coats and lightly binds the coarser particles in the Layton Prairie unit, Many of
the lenses of well-sorted gravel have virtually no interstitial filting except for a
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thin coating of this clayey material, and these gravels are weakly cemented and
very porous; some of these "openwork" gravels, however, are coated instead with
black oxides of iron and manganese. The clayey material, which occurs also as an
interstitial filling and binding agent in the more poorly sorted beds of the unit,
probably contains material rewarked from the fine-grained sedimentary rocks of
Tertiary age, products of weathering of the Layton Prairie gravels, and glacial
rock flour.

At most places, weathering of the Layton Prairie unit has produced only
a thin rind of discoloration on the gravel particles. Perhaps 5 to 10 percent of
the pebbles are thoroughly decayed, but these pebbles probably were derived from
older terrace deposits, and had already undergone some weathering before being
incorporated into the Layton Prairie unit. In some areas, however, the upper few
feet of the unit has been considerably weathered, and the gravel-size particles are
tightly cemented by clayey products of alteration.

Although the Layton Prairie unit is not indurated to the degree common in
the terrace deposits of earlier Pleistocene age, well drillers often describe this
unit also as cemented gravel, sometimes noting scattered sand pockets.

Drillers' logs indicate that the thickness of the Layton Prairie unit ranges
from less than 20 feet, along the flanks of the foothills south of the Cowlitz River
and in the western part of Smokey Valley, to at least 117 feet or more in the
vicinity of Mossyrock (see table 1, well 12/3-18P1). A foundation test hole
(12/3-8C1) located on the terrace north of Dunn Canyon penetrated 557 feet of
gravel, sand, and clay, largely unconsolidated, before encountering rocks of the
underlying Northcraft formation {log in table 3), This thick sequence, which appar-
ently fills an ancient channet occupied during glacial times by the ancestral Cow-
litz River, probably includes material older than the Layton Prairie unit in its
lower part.

The materials of the Layton Prairie unit were deposited chiefly as glacial
outwash, and the source for most of the material was the valley glacier whose ter-
minus is marked by the morainal and ice-contact deposits that lie to the east, north,
and south of Mossyrock. The glaciofluvial origin of the unit is proven by the exis-
tence of lenses of glacial till interbedded in the Layton Praitie unit near its eastern
extent. Downstream from the Mossyrock area there apparently was a progressive
increase in the amount of gravel contributed by nonglacial tributary streams.

Deposits of outwash gravel and sand interbedded with till, similar in posi-
tion and lithology to parts of the Layton Prairie unit, underlie the triangular area
between Cinnabar Creek, the Tilton River, and Highway 5K {pls. 2 and 5), and
merge with the morainal deposits farther west. However, the gravels of these out-
wash deposits, which are exposed along the valleys of Cinnabar Creek and the
Tilton River, contain horizons of boulders and cobbles, and are coarser in general
than typical gravels of the lLayton Prajrie unit. Also, the upper weathered part of
these outwash deposits resembles not only some Layton Prairie materials, but mat-
erials of the older terrace deposits as well, Because of the uncertainty of correla-
tion with the Layton Prairie unit, the outwash materials in the triangular area des-
cribed above are shown on the geologic map as terrace deposits undifferentiated.

From the vicinity of Mill Creek, down the valley of the Cowlitz River to
about the middle of Smokey Valley, the Layton Prairie unit unconformably overlies
the nonmarine sedimentary rocks of Miocene and Pliocenel ?) age (Wilkes formation
of Roberts). Beneath the western part of Smokey Valley, southward beyond the
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border of Lewis County, and npstream from Mill Creek, the Layton Prairie unit is
underlain by rocks of earlier Tertiary wge. From the vicinity of Mayfield upstream
beyond Mossyrock, the Layton Prairie unit was deposited on the very irregular
upper surface of the Northeraft formation. Hilis and ridges of lavas of the North-
craft flank the terrace in that part of the area and knoils of the same material are
buried to different depths by the Layton Prairie unit, or extend as rock-core drum-
iins above the general jevel of the terrace.

The Layton Prairie unit doubtless represents outwash from one of the
iatest of several advances of valtey glaciers in eastern Lewis County, but its age
cannot be assigned more closely than to the late-middle or late Pleistocene. The
Layton Prairie unit is believed to be somewhat younger than the Newaukum terrace
unit, but where these two terrace-forming units occur side hy side, some of the
materials mapped as Layton Prairie rocks may actually belong to the lower part of
the Newaukum unit.

Glacial drift, the outwash phase of which includes the Layton Prairie unit,
was described and termed younger drift by Erdmann and Bateman, (1951, p. 63},
who considered it of lowan or earliest Wisconsin age. The outwash of the younger
drift was mapped in the Cowlitz River valley from about 13 miles south of Salkum,
up the valley to Riffe, at altitudes up to 850 feet; and up the Tilton River valley
to Bear Canyon, at altitudes up to 1,300 feet. The area they mapped as outwash
of the younger drift alse includes the bench upon which Salkum is situated, and the
terraces southward to the alluvial plain of the Cowlitz River. Similar gravel was
described as underlying the broad plain to the south and southwest of Cinebar,
between Mill Creek and the Tilton River, and high benches up to 1,300 feet in
altitude between the Tilton and Cowlitz Rivers. Thus, the outwash phase of the
younger drift mapped by Erdmann and Bateman includes not only the Layton Prairie
unit, but also the materials described herein as terrace deposits, undifferentiated,
and perhaps some materials of the Newaukum terrace unit. The Jower part of the
glaciofluvial sequence beneath the Mossyrack bench and the corresponding bench
north of Dunn Canyon was mapped by Erdmann and Bateman (1951, p. 52-62) as
part of their Shut-in glacial deposits.

Yields from welis tapping the Layton Prairie unit range from less than 1
to more than 200 gpm, that from a particular well depending largely on the local
saturated thickness of the unit and the extent to which it is penetrated by the well,
Records of more than 50 wells indicate that water in amounts adequate for the
household and stock-watering needs of the average rural home usually can he ob-
tained from wells that penetrate 40 feet or less of the unit, and from all the
deeper wells. The greatest yields are from beds of unconsolidated gravel, or sand
and gravel, that are near the base or are concentrated in the lower part of the unit.
Well 12/2-13B1 probably is the most productive of the wells tapping the Layton
Prairie unit. It is a drilled well 117 feet deep, and it obtains its principal supply
from gravel and sand helow the 90-foot depth. It reportedly was pumped for 43 hours
at a rate of 220 gpm, with a resulting drawdown of 2 feet. That well and at least
four others that tap the Layton Prairie unit--wells 11/2W-34R2, -36A2, -36A4,
and 12/2-14B1--are used to supply irrigation water.

The reports of well owners indicate that water from the Layton Praitie
unit is of generally good chemical quality, although at places it reportedly contains
troublesome amounts of iron or other undesirabie chemical constituents. The re-
sults of field analyses of water from several of the wells and a comprehensive
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chemical analysis of a sample from well 11/IW-14L2 also indicate that the
water from the Layton Prairie unit is of a quality suitable for most uses.

Morainal deposits

The materials referred to in this report as morainal deposits consist of
irregular, generally heterogeneous bodies of glacial till and unconsolidated or
semiconsolidated gravel, sand, silt, and clay, which were deposited directly from,
or in close association with, alpine glaciers that formetly occupied much of eastern
Lewis County. The morainal deposits extend discontinuously from the vicinities of
Alpha, Lacamas, and Salkum (pl. 2) up the valleys of the Cowlitz and Tilton
Rivers, to and beyond the eastern boundary of the area mapped (pl. 5).

Because the morainal deposits are heterogeneous, little of a general
nature can be said of them. The lenses and tongues of grave! and sand resemble
similar materials in the terrace deposits previously described--that is, they con-
sist of subrounded or subangular particles derived predominantly from mafic volcanic
rocks. The bodies of till usually are blue gray or light brown in celor, and are
dense but not well indurated and tough.

The morainal deposits comprise the materials of terminat, lateral, and
ground moraines, and associated ice-contact features, of two or more alpine
glaciers that occupied the valleys of eastern Lewis County during Pleistocene time.
The areas of morainal deposits shown on plates 2 and 5 constitute only the larger
occurrences of these deposits. The valleys of the Tilton and Cispus Rivers were
glaciated throughout their extent, and glacial ice occupied the valley of the Cowlitz
River at least as far west as the vicinity of Mill Creek (pl. 2). As aresult, through-
out eastern Lewis County many small bodies of glacial drift are found plastered or
perched on the rocks of Tertiary age that forin the valley walls. Small patches of
glacial drift are found at altitudes as high as 2,300 feet along the Cowlitz River
valley, in the NEX sec. 30, T. 12 N., R. & E.; these are not shown on plate 5
because of their small size.

The morainal deposits are thickest and most widespread in the Cinebar
morainal area, a roughly triangular area between Mill Creek on the west, the Cow-
litz and Tilton Rivers on the south and southeast, and State Highway 5K on the
north {pl. 2}. The morainal deposits in that area apparently represent the western
termination of ice tongues of two or more glacial stages, and possibly of two ice
tongues during one of these stages. The glaciers represented by these morainal
deposits doubtless were the source of the materials underlying the intermediate
terraces, However, no attempt was made during this investigation to relate the
various hodies of till and outwash in the morainal deposits to correspanding terrace
deposits farther west. Erdmann and Bateman {1951, p. 52-62) described the
occurrence of glacial drift in the valleys of the Tilton and Cowlitz Rivers, and
named this drift the Shut-in glacial deposits. The drift was described as occurring
in the Cowlitz River valley from at least 3 miles downstream from the Mayfield
damsite {near Mayfield) to 1% miles upstream from the village of Riffe, and in the
Tilton River valley at least as far upstream as Bear Canyon (see pls. 2 and 5).
The morainal deposits of this report include part of the Shut-in glacial deposits
of Erdmann and Bateman,

The water-yielding capability of the morainal deposits is highly variable
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from place to place, owing to the diverse composition of the unit. Gravel and sand,
where they occur below the water table, normally yield moderately large supplies to
wells, but clay, silt, and glacial till, even where saturated, do not yield appre-
ciable amounts of water. At least one well {12/2-4B1) believed to tap the mor-
ainal deposits is used for irrigation, but none of the wells that obtain water from
this unit is reported to yield as much as 100 gpm.

Water from the ntorainal deposits reportedly is of good chemical quality
for most purposes.

Undifferentiated terrace deposits

The materials underlying some terraces in the area studied, pringipally in
the valleys of the Cowlitz, Tilton, and Cispus Rivers, and in the Cinebar morainal
area, cannot be related dependably to the more extensive terrace deposits previously
described, and are referred to herein as undifferentiated terrace deposits of late
Pleistocene age. The materials,in general, are younger than the Layton Prairie
unit, but in some places probably include parts of that unit, the Newaukum terrace
unit, and perhaps parts of the Shut-in glacial deposits of Erdmann and Bateman
(1951, p. 52-62).

Except in the Cinebar morainal area, individual terraces included in this
group usually are tess than half a mile wide, and the accumulative width of these
terraces at any one position atong the valley is usually tess than 1 mile. Along
the Cowlitz Valley, southwest from Salkum to near the southern border of Lewis
County, the thickness of these materials ranges from about 40 feet under the
higher terraces to 10 to 20 feet under the lower terraces. The thickness and ex~
tent of these deposits is considerably greater in the Cinebar morainal area.

The undifferentiated terrace deposits of late Pleistocene age are almost
entirely sand and gravel of fluvial and glaciofluvial origin. The materials are
relatively well sorted and the pebbles generally are subrounded, well rounded, or
discoid. Lenses of well- sorted sand are not uncommon. In general, the con-
stituents are fine-grained or porphyritic volcanic rocks, predominantly basaltic
but with a substantial proportion of andesitic and more silicic volcanic rocks.
Smaller percentages of siltstone, shale, sandstone, and volcanic agglomerate are
encountered also.

Weathering has produced little effect on these materials, other than to
discotor the components to a reddish yellow, yellow brown, or black. Under the
older terraces the materials in some lenses are completely coated with an irridescent
black film of manganese oxide, and are bound together fightly by this substance or
by iron oxides, clay,or silt, or various mixtures of these. In a few places, however,
even under the older terraces, the materials are indurated sufficiently to warrant
their being termed "cemented"” by well drillers. The material underlying most of
the terraces is described simply as sand and grave!.

An exceilent exposure of the undifferentiated tetrace deposits may be
seen from a point on the bluff I.2 miles south-southwest of Salkum, at the inter-
section of two county roads in the NEX NEY sec. 23, T. 12 N., R. | E. Good
exposures may be seen also in a road cut on the Singleton-Spencer Road (pl. 2}
inthe E3 sec. 21, T. 12 N., R. { E., 0.2 mile east-northeast of the peint where
the road crosses Jones Creek.
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In most of the areas of occurrence, the undifferentiated terrace deposits
have been developed only slightly as a source of ground water, largely because of
the sparse population of those areas. Water can be withdrawn relatively freely
from these materials, but the saturated thickness of the deposits usually is so
slight that water supplies sufficient even for domestic and stock purposes are not
always obtainable during the later summer or early fall, when the water table declines
to its seasonal {ow.

Drift of the Vashon Glacier and Deposits of equivalent age

In late Pleistocene time a continental glacier extended at least as far south
in Washington as the southern part of Thurston County, just north of Lewis County
{Mundetff and others, 1955, p. 10 and fig. 5). The bulk of the ice that made up
this glacier accumulated in ice fields in Canada and northern Washington, The sand,
gravel, and till deposited by the glacier and the outwash from the glacier were named
the Vashon drift by Willis (1898, p. 141) and are shown on the geologic map of the
Tacoma guadrangle prepared by Willis and Smith (1899). Materials deposited as
outwash from the Vashon glacier {Bretz, 1913, p. 61-80, pl. 22) oceur as far south
as Centralia. They entered Lewis County from the north by way of the Chehalis and
Skookumchuck River valleys. In Lewis County this outwash covers about 9 square
miles and attains a maximum thickness of at least 90 feet. It underlies Fords and
Waunch Prairies as far south as the city of Centralia. It is exposed along stream banks
and in various gravel pits in the neighborhood of Centralia, in SEZSEZ sec. 6 and
SEINEZ sec. 7, 7. 14 N.,R. 2W.,andinsec, 31, T. 15 N., R. 2W. At
these exposures, sorting in the upper 20 to 30 feet is poor to moderately good, and
stratification is rude to fair. Beds are lenticular, and there is great lateral variation
in thickness of individual beds. Foreset bedding is common.

The outwash material in general is sand and gravel, the pebbles of which
are well rounded and fresh appearing. Most of the material is volecanic rock of
various types, probably derived from the Cascade Mountains or foothills at no
great distance, but some granitic and metamorphic rock types apparently were carried
in from the northern part of Washington or even from Canada.

Although no till-of the Vashon glacier was found exposed at the surface in
Lewis County, well drillers frequently report encountering a layer of consolidated
material variously refetred to as hardpan, cemented gravel and sand, or gravel and
clay when drilling in the Vashon drift under Fords and Waunch Prairies. The layer
averages about 10 feet in thickness, and ranges from about 20 feet under the northern
parts of Fords and Waunch Prairies to & and 7 feet, respectively, in wells 14/2W-5G1
and 14/3W-1J2, which are the southernmost wells in which the material reportedly
was encountered. The layer is somewhat undulatory in thickness and altitude; its
top has been encountered at 6 to 39 feet below land surface and the bottom at 18
to 56 feet below the surface.

Well logs indicate that this till-tike material is underlain by sand and
gravel deposits similar to those above it, though perhaps somewhat finer grained
and hetter sorted and stratified. Apparently that lower sand and gravel is at least
as unweathered and loose as the upper outwash material .

About 2 cubic feet of the tili-like material was brought up as a lump from a
depth of about 35 feet from the Pioneer Sand & Gravel Co. pit in the SEf sec. 31,
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T.15N., R, 2W., about 2 miles northwest of Centralia, On the basis of phys-
ical appearance and sieve analyses, the material was considered to be till. The
material was a mottled yellow-brown and gray mass of compact clay and scattered
unsorted pebbles, tough and sticky when wet and hard when dried, Some of the
pebbles were rounded or subrounded but most were angular, subangular, or faceted;
nearly all were sound and fresh appearing. A sample taken from this mass was
partially broken up and was air dried for a week. A sieve analysis of the sample
showed the component grains whose diameters were between 1.25 and 0.0049 inches
to be relatively unsorted. About 54 percent of the sample material was composed
of grains whose diameters were less than 0.0049 inch. No pebbles in the test
sample were larger than 1% inches in diameter, but cobbles several inches across
were scattered through the larger mass from which the test sample was taken. It is
likely that a test made on the entire 2-cubic-foot mass would show essentially

the same size distribution, despite the incidence of scattered cobbles.

It might be concluded that the till-like material actually is a buried part of
the Newaukum terrace unit, for the altitudes of the two are fairly concordant, and
remnants of the Newaukum terrace unit might be expected on ot beneath Fords Prairie,
and possibly also Waunch Prairie, Furthermore, although material of the Newaukum
terrace unit generally is more weathered and contains much admixed yellow clay, the
freshness of the till-like material and lower sand and gravel cou!d be due in part to
protection from weathering by the overlying outwash.

It is possible, also, that this layer of hardpan represents mud that flowed
south from the terminus of the Vashen glacier at the time of the southernmost advance
of the ice, or that it is tilf resulting from a pre-Vashon glaciation. In this report,
however, it is regarded tentatively as till of Vashon age, the lower sand and gravel
as advance outwash and the upper outwash as recessional outwash. The reasons for
considering the hardpan as till of the Vashon glacier are that the material thins to the
south and is closely associated with materials that contain granite and quartzitic
pebbles such as are common in drift of the Vashon glacier but rare in the Newaukum
terrace unit. Also, the advance outwash (?) below the till {?) is considerably
thicker than the relatively clean gravel and sand at the base of the Newaukum terrace
unit.

. The till {(?} and outwash in Lewis County rests upon fine-grained, somewhat
compact sedimentary materials of Tertiary age. In much of its extent it is 50 to 90
feet thick, but it may be several tens of feet thicker under parts of Fords Prairie
northwest of Mountain View Cemetery and Fords Praitie School.

Despite its generally poor sorting the putwash is permeable, and good yields
of water are obtainable from it in most of the area it underlies. As arule, higher
yields are obtainable from this material than from equal-saturated thicknesses of any
other significant unit in Lewis County. The basal part of the recessional outwash (?)
underlying some of the area is saturated, but because of the danger of water pollution
in such shallow and permeable material it is utilized very little, The till {7} is
relatively impermeable, and hence it also is used little as a source of water. Pract-
ically all the ground water obtained from the Vashon drift in Lewis County is withdrawn
from the advance outwash (?).

Some gravel and sand deposits underlying the Recent alluvium in the valleys
of the upper Chehalis and Newaukum Rivers and smaller streams probably are of an
age equivalent to that of Vashon glaciation; in many places, however, deposition
of sand and gravel has been continuous from the time of the Vashon glacier into



GEOLOGY 41

Recent time, and no distinction between sand and gravel of the two ages has been
attempted. Undoubtedly too, some of the fluvial and fluviogiacial sand and gravel
deposits described herein as undifferentiated terrace deposits, of late Pleistocene
age, are contemparary with the Vashon glacier, as probably are some of the morainal
deposits of the west-central lowland.

Drift of the Vashon glacier apparently dammed the flow of the Chehalis
River near Centralia and backed water up the valleys of the Chehalis and Newaukum
Rivers for distances of several miles above the confluence of those streams. In the
resulting lake, which Bretz {1913, pp. 120-121) named glacial Lake Chehalis,
there accumulated a body of generally fine grained lacustrine materiais, They abut
the Vashon drift in the vicinity of Centralia, underlie the Chehalis River valley
upstream at least as far as Adna, and extend beneath the Newaukum River valley
perhaps beyond Newaukum. They also underlie Salzer Valley and the vatleys of
Stearns and Coal Creeks. These lacusirine deposits are not exposed at the surface,
and are not delineated on the geologic map.

The glacial Lake Chehalis deposits, according to weil dritlers' records,
are primarily sand, siit, and clay. Organic matter, ranging in size from colloidal
particles to logs, is contained in them in parts of the Chehalis River valley between
Chehalis and Centralia. "Quicksand" reportedly has been found in several wells
and is troublesome in shaltow-earth operations, such as in emplacement and main-
tenance of water and sewer lines at places in the southern and southwestern parts of
Centralia.

The glacial Lake Chehalis sediments generally lie directly upon predominantly
fine-grained, compact sedimentary rocks of Tertiary age, but under parts of the valley
of the Chehalis River above its junction with the Newaukum River the hedrock is
Columbia River (?) basalt. As much as 70 feet of glacial Lake Chehalis sediments
underfies the Chehalis River valley between Centralia and Chehalis, but these
materials average only 30 to 50 feet in thickness in the Chehalis and Newaukum
River valléys above the Chehalis-Newaukum River junction. In most drillers' logs
the lacustrine materials are difficult to differentiate from the underlying sedimentary
rocks of Tertiary age. In compiling the geologic sections {pl. 4) the glacial
Lake Chehalis deposits are included with those older sedimentary rocks.

Fine-grained materials similar to the sediments of glacial L.ake Chehalis
were deposited in the valleys of Lincoln and Hanaford Creeks by long, serpentine
bodies of water ponded when drift of the Vashon glacier blocked the lower ends of
the valleys. The thickness of these deposits is not known, but probably does not
exceed 20 to 30 feet in the Lincoln Creek valley and 40 to 50 feet in the Hana-
ford Creek valley. .

At places in the Chehalis River valley, the glacial Lake Chehalis deposits
are separated from the underlying rocks of Tertiary age by a layer of sand and grave!}
about 10 feet thick. In the vicinity of Centralia this layer of sand and gravel appears
to grade into outwash of the Vashon glacier of contemporary age. Between Centralia
and Chehalis it is at depths of 50 to 70 feet, but thickens and is found at progres-
sively shallower depths up the valley of the Newaukum River to about sec, 14, 7. 13
N., R. 1 W, From there it thins upstream, and no attenmrpt has heen made to distinguish
it from overlying sanc and gravel of Recent age. At places, between Claguato and
Miliburn and presumably under the wider part of Stearns Creek valley, it is found
at depths ranging from about 20 to 40 feet below the surface.
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The glacial Lake Chehalis materials are not very permeable and do not
yield large amounts of water, but some wells obtain water sufficient for domestic
supplies from sand and silt layers in these materials. Greater yields are obtainable
from the layer of permeable sand and gravel where it occurs beneath the Lake
Chehalis sediments. Most wells that penetrate a well-defined sand and gravel
layer beneath the lacustrine deposits yield 20 to 100 gpm.

Undifferentiated valley fill

The floors of several valleys in eastern Lewis County, including those
of Rainy Valley and Lake Creek valley, are underlain by itregular, heterogeneous,
and mixed deposits of gravel, sand, silt, and clay and, at places, pumice and peat.
Those materials were deposited variously as alluvium, alluvial fans, drift from
alpine glaciers, and glaciolacustrine deposits, and at places they doubtless have
been reworked since their original deposition. They are herein referred to as
undifferentiated vatley fill. The bulk of these materials probably was deposited
during Pleistocene time, but at places the deposition has continued until the
present time. The valley-fill deposits ate mostly unconsolidated or semiconsali-
dated.

Small to moderate supplies of ground water usually can be obtained from
layers of unconsolidated gravel and sand, although the combined thickness of
these layers apparently constitutes a minor part of the total thickness of the
valley fill, at least to the depths reached by wells. The total thickness of the
valley fill is not known throughout most of its extent.

Partiai field analyses (table 5) of water from three of the wells tapping
this unit (wells 12/5-14HI, -14NI, and -28G!) indicate that the water is of
generally good chemical quality.

Landslides

Landslides have occurred in parts of Lewis County since early in the
Pleistocene epoch, and probably prior to that time. They are particuiarly common
along the valieys, large and small, of the Chehalis-Newaukum drainage system.
Many of these landslides individually involve one-tenth of a square mile or more of
land sutface, and in some valleys landslides of different ages abut or overlap
laterally to form belts of landslide material a guarter of a mile or more wide and
several miles long.

Many of the more recent landslides can be identified with relative ease
by the arcuate shape of the wall scar, the shape and position of the slipped segment,
and the hummocky surface of the landslide material, With increasing age these
features are madified or obliterated by erosion and by the growth of vegetation.
Many of the older landslides can be identified only by a churned-up appearance of
the material in the slipped segment, by the projection of the segment as a spur onto
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the valley floor at the base of the scarp, or by the discordant presence of older
matetial at a level below that which would be anticipated on the basis of the
regional stratigraphy. in some places large masses apparently have slid down
with little internal disturbance of the material.

Landslide activity has been so extensive along the valley of the
Newaukum-Chehalis River system that in most of the outcrops the contact between
the Logan Hill formation and the underlying material has been obliterated or the
apparent contact has been displcaed downward. The landstides shown on piate 2
are based on field work, topographic maps, and interpretation of aerial photographs.,
Qutside of that part of the area, landslides are much less common and only the more
obvious examples are shown on plates 3 and 5.

At pointed out by Snavely {written communication, 1954), the slight
gradient of the contact between the Logan Hill formation and the underlying non-
marine sedimentary rock unit, and the plasticity of the nonmarine unit, are favorable
for the slumping of large masses of the Logan Hill formation where the nonmarine
unit is saturated. Even where the Logan Hill formation is not underlain by the non-
marine unit, the underiying material {of Oligocene or Eocene age) frequently has the
same degree of plasticity as that unit.

The earthquakes of 1949 and 1950 were accompanied by landslides of fair
magnitude in Lewis County, As faulting in the Pacific Northwest was probably at
least as active in Pleistocene as in Recent time, it appears reasonable to assume that
earthguakes in the past often have triggered landslides in Lewis County, under the
proper conditions of saturation, sfope, and material. One is also led to suspect the
presence of a very large number of landslides of various sizes that have been obscured
by erosion or buried by Pleistocene deposits.

Little of a general nature can be said about the water-bearing properties of
landslide material in Lewis County. Although a slipped mass still contains the material
that composed it before the landslide, the material may have been churned up and the
water-hearing characteristics altered to an unpredictable extent. Also, even though the
mass of slipped material may be undisturbed internally, its hydraulic continuity with the
parent formation is disturbed and may be broken completely.

Geologic Structure

The major deformations of the rock units in Lewis County occurred before the
beginning of the Quaternary period, and therefore did not involve the principal water-
bearing units, which are of Pleistocene age. However, where important supplies of
fresh water are obtained from rocks of Tertiary age, the deformation of the Tertiary rocks
closely controls the occurrence and availability of that water. Minor deformations, con-
sisting principally of small-scale slippage along preexisting fault planes, may have
caused offset in, and discontinuity of, some aguifers in the Pleistocene rock materials.,

The geologic structure of most of the area is adequately described by Pease
and Hoover (1957), Snavely and others (1958, p. 84-93, pls. 1, 2, 5), and Roberts
(1958, p. 42 and 43, pl. 1), The general structural conditions that are pertinent
to the ocourrence of ground water in the area are discussed briefly below.
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The patt of the structural history with which this study is primarily
concerned began with a mild local downwarping during middle Miocene time. Most
of the major structural features had been formed previously, largely during early
Miocene time, which, according to Snavely and others (1958, p. B4), was a
period of marked deformation and erosion.

The slight downwarping during middie Miocene time produced local basins
in which the Astoria {(7) materials and the Columbia River (?) basalt accumuiated.
The local downfolding continued during late Miocene and Pliocene {7) time, when
it was accompanied by deposition of the nonmarine sedimentary materials. Late
Pliocene time was another period of deformation, when the rocks deposited during
Miocene and Pliocene (?) time were folded and locally favlted. Miner folding
and faulting may have continued into the Pleistocene epoch, but no definite evidence
of such deformation was found during this study. On the contrary, the slight angular
unconformity seen at a few exposures of the contact between the Logan Hill formation
and the underlying nonmarine sedimentary rocks suggests that most of the deformation,
at least, had occurred before the deposition of the Logan Hill formation.

The folding during Pliccene time produced two northwest-trending syn-
clines in which appreciable amounts of fresh ground water are now obtained from the
Tertiary rocks, One of those synclines--the southern part of the Chehalis River
syncline of Snavely and others (1958, p. 20, pl. 1)--is in the Adna-Littell-
Claguato district of the upper Chehalis River vatley (sec. B-B', pl. 4}, where
supplies of fresh ground water are obtained from the Astoria(?) formation directly
beneath the Columbia River (?) basait.

A larger synclinal structure, in which large supplies of fresh water are
obtained from artesian aguifers in the nonmarine sedimentary rocks, is occupied by
the Newaukum River and the lower reaches of its north and south forks. That syncline
{(pl. 4, sec. B-B" is called the Napavine syncline by Snavely and others (1958,

p. 90, pl. 1). In their report the axis of the syncline is shown as trending south-

east from about the E} cor. sec. 6, T. 13 N., R. 2W., to about the center of

sec. 32, T. 13 N., R. 1 W. From there the axis apparently swings farther to the
south; Roberts (1958, pl. 1) shows it crossing the Cowlitz River in sec. 9, T. 11 N.,
R. 1 W., south of the Toledo-Winlock aitport, and passing beyond the Lewis County
boundary in sec. 36, T. 11 N., R. 1 W. The approximate arca in which the
nonmarine sedimentary rocks are believed to be capable of yielding moderate to large
supplies of water under artesian pressure is shown on plate 1. As previously

stated, that area is herein referred to as the Newaukum artesian basin,

The occurrence of fresh water in the Tertiary materials of the synclinal
areas mentioned above, and the occasional discoveries of unusually fresh water
during the drilling of wells into the Tertiary rocks in other parts of the area, indicate
a relationship between folding of the Tertiary sedimentary rock and the occurrence of
fresh, rather than saline, water in them. Apparently, where these sedimentary rocks
have been deformed into open folds, so that the tilted beds occur at or near the
surface of the uplands, rainfall can infiltrate into any permeable zones and thus flush
out the saline water that normally is found in them.

Faulting, invoiving rocks of Tertiary age, has been extensive in the area,
and intermittent movement along some of the fault planes may have occurred during
Quaternary time, Earthquakes have been fairly common in the area during Recent
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time, and local inhabitants relate that the flows of some springs and the water
levels of various wells were altered materially by the earthquakes of April 21,
1949, and April 19, 1950. Also, inhzhitants of the vicinity of Centralia and
the fower Hanaford Creek report that large quantities of water squirted upward from
the alluvial or outwash materials in that area during the earthquake of 1949, Any
substantiai movement along fault planes in Recent time would have disturbed
material of Pleistocene or Recent age, but no field evidence of such deformation
in Lewis County has been seen by the writers. However, this lack of evidence
does not disprove the possibility of Recent movement along older fault planes,
inasmuch as displacement of the Pleistocene or Recent beds probably would not
be apparent in the unconsolidated material forming most of these deposits.

AREAL OCCCURRENCE OF GROUND WATER

In general, the most permeable water-bhearing matetials in Lewis County
are sand and gravel of Quaternary age. These are widespread in the west-central
lowland but elsewhere are restricted to the valleys of the major streams. These
materials include the Logan Hill formation, Lacamas Creek unit, Newaukum terrace
unit, Layton Prairie unit, part of the glacial drift, and depesits that underlie the
flood plains and low-lying tertaces. The less permeable Tertiary materials in the
foothills surrounding the basin cannot be relied upon to yield water in large amounts.

The most permeable unit of significance in Lewis County is the sheet of
outwash sand and gravel of Vashon age extending into the county from the north and
undetlying the plains of the Chehalis and Skookumchuck Rivers as far as Centralia
{see plate 2). Well 14/2W-5G2, of the city of Centralia, drilled entirely in
these deposits, has been pumped continuously for as long as 12 hours at a rate of
880 gpm, with a drawdown of 18 feet. The specific capacity of this well is
about 49 gpm per foot of drawdown,

The most extensive deposits used as an effective source of ground water
are the gravel and sand that underlie the upland plains and the terraces in the west-
central lowland to depths of about 50 to 200 feet. The permeability of much of
this material is reduced by interstitial ctay and silt. At most places, however,
materials of relatively good permeability occur at one or more horizons in the
deposits; yields of 50 to 150 gpm usually can be obtained.

Underlying the gravel and sand in most of the west-central lowland is the
extensive nonmarine unit of Miocene and Pliocene (?) age, which consists chiefly of
silt and clay and contains sand and gravel members that yield moderate supplies of
water. In the valleys of the Newaukum River and its north and south forks, in
T.13N.,Rs. 2W., 1 W.,and 1 E., wells drilled into this formation yield
artesian water in quantities which differ considerably from place to place, but which
locally amount to several hundred gallons per minute, This part of the area is
referred to as the Newaukum artesian basin (see p. 27). Moderate amounts of
water are obtained from sand of the Astoria (?) formation of Miocene age underlying
the basalt in and immediately north of the Chehalis River valley between Littelt
and Claguato.
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With some notable exceptions mentioned earlier in the section dealing with
the individual rock units, the permeability of most of the older Tertiary materials
is so low that wells drilled into them usually yield, at most, only enough water
for domestic use.

Foothills

The foothills area shown in figure 3 is sparsely inhabited and is primarily
an area of forest use and stock grazing. The few inhabitants of most of the foot-
hilis area generally obtain water from the springs or creeks, or occasionally from
shallow wells dug into the weathered upper zone of the underlying Tertiary rock
units. ’

A considerable number of wells in the area have been drilled into the older
Tertiary rocks to depths befow the zone of weathering., However, most of those
wells have yield&d little water or water that is so highly mineralized as to be
‘unsuitable for most uses.

South of Smokey Valley and Layton Prairie (plate 2) the foothills are capped
by thin patches of the Logan Hill formation that are badly weathered and are capable
of yielding little water, Underlying the Logan Hill formation in most of that area
are beds of the nonmarine unit of Miocene and Pliocene (?) age apparently several
hundred feet thick. As in other parts of the county, yields of 10 to 15 gpm can
be expected from properly constructed wells tapping the nonmarine unit in this
district. However, the abundance of friable sand in exposures of the unit in this
area suggests that vigorous pumping of wells tapping it might bring up troublesome
amounts of fine sand with the water.

In the feothills west of the west-central lowland, and north and south of the
Millburn-Littell district, much of the upland surface also is underlain by the non-
marine unit of Miocene and Pliocene (?) age, or by the Astoria {7) formation,
which contains an even greater proportion of fine- and medium-grained sand than
does the nonmarine unit. In general, small yields might be obtained in these upland
areas also, although the pumping of fine sand might be a problem of considerable
importance.

Upland Piains

The upland plains, which occupy most of the land surface in the west-
central lowland, are refatively flat and gently sloping, and are directly underlain by
glaciofluvial gravel and sand of Pleistocene age, from which the vast majority of
dug and drilled wells obtain their water, Ground-water recharge to the gravel and
sand that underlie the upland plains occurs mastly by percolation downward from
the land surface to the water table. The source of the water that recharges these
aquifers is precipitation directly upon the upland plains and, to a minor extent, the
flow of streams in adjoining foothill areas.
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The major upland plains are underlain by material of the Logan Hill forma-
tion, which in turn overlies rocks of Tertiary age--generally clay, silt, and sand of
the nonmarine unit of Miocene and Pliocene (7) age. At least 90 percent of the
drilled wells and virtually all the dug wells in the upland plains obtain their water
from the Logan Hifl formation, Locally, moderate to large amounts of water can be
obtained from sand members in the underlying Tertiary sedimentary rocks ( see
p. 54); however, throughout most of the upland-plains area, the Tertiary materials
yield less water than can be obtained from the basal part of the Logan Hill formation.
Although a high percentage of wells drilled in the upland plains extend to or almost
to the base of the Logan Hill formation, few are drilled more than several feet into
the underlying blue clay or shale.

Movement of ground water in shatlow aguifers from the upland plains is
generally toward stream valleys on the plains or toward the scarps. Discharge of
water takes place through wells, by evapotranspiration, and through springs and
seeps along the scarps. OF these springs, the largest obsetved is that which
serves as water supply for the city of Onalaska. This spring, 13/1-20R1s, is
reported to yield 50 to 75 gpm, which is far greater than the yield of any other
spring known to discharge from Logan Hill materials.

Jacksan Prairie

Jackson Prairie is about 70 square miles in extent and is roughly triangular
in outline. From a constriction less than half a mile wide in sec. 35, T. 13 N.,
R. 1 E., near its eastern limit the plain widens and slopes gently westward. At
its western limit, approximately at Stearns and Qlequa Creeks, it is about 17 miles
wide north to south. Its southern extension, east of Olequa Creek, is known as
Finn Hill and Grand Prairie, and its northwest extension, east of Stearns Creek, is
known as Newaukum Hill. An additional 4-square-mile area that was originally
part of the same area lies west of Olequa Creek. The plain is limited on both the
north and south by scarps that separate it from benches and terraces of lower level.

Jackson Prairie is underlain by the Logan Hill formation to depths ranging
from 90 to more than 180 feet. The average thickness of the Logan Hill formation
probably is about 140 feet. West of Stearns Creek, and southward to a point about
a mile south of Evaline, the Logan Hill formation is underlain by the Columbia River
(7) basalt. Below much of the Jackson Prairie, however, the Logan Hill formation
is underlain by the nonmarine unit of Miocene and Pliocene(?) age. Locally, where
the nonmarine unit is absent, the Logan Hill formation may rest directly on rocks of
Oligocene age.

The main water table under Jackson Prairie slopes generally west; under
Grand Prairie and Finn Hill it slopes southwest and under Napavine Prairie and
Newaukum Hill it slopes northwest.

Under the main part of the prairie the gradient of the water table averages
35 feet per mile; in the vicinity of Napavine it steepens to 80 feet per mile. The
steepening of the gradient probably is caused by a local decrease in permeability of
the lower part of the Logan Hill formation,
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The main water table, in general, is 10 to 40 feet below land surface.
Under Grand Prairie and Finn Hill,it is somewhat lower--locally 50 to 60 feet
below land surface. Southwest of Napavine Prairie it is about 70 feet, and north-
west of the town of Napavine it is 110 to 140 feet below fand surface.

Various small, shallow bodies of water are perched or semiperched in the
material of the Logan Hill formation under the plain, but most of these are relatively
unimportant. However, underlying the surface between the western part of Jackson
Prairie and the northern part of Napavine Prairie and extending northwest under
Newaukum Hill, the body of perched water is utilized more extensively than is the
underlying, main ground-water body. The perched water table slopes northwest at
about 20 feet per mile; the siope becomes somewhat steeper near the northwestern
limit of the pfain, where water is discharged through springs and into streams,

Although a detailed analysis was not made during the coutse of this
investigation to determine groung-water puntpage, it is believed that the annual
draft for all purposes probably is not greater than abeut 1,000 acre-feet per year.

The nonmarine unit of Miccene and Pliogcene (7} age abuts or laps over
the older materials under the western part of the plain, and probably some recharge
is supplied to this unit from ground water that percolates down through the over-
lying Logan Hill formation and enters sandy or gravelly beds of the nonmarine unit
along its contact with the older materials, As would be anticipated, near the region
of abutment or overlap at least part of the younger unit is sandy or conglomeratic.
Some ground water from the Oligocene rocks, where aguifers are truncated or where
water can move along joints or fault planes, may enter the nonmarine unit at its
contact with the older materials,

Although many of the irrigation wells on the plain are drilled entirely
through the Logan Hill formation, few penetrate more than 5 to 20 feet of the under~
lying Tertiary materials. Only five are known to have penetrated 40 feet or more
of Tertiary materials, and these are fisted below:

Thickness of Tettiary Tertiary material Yield from
Well No. material penetrated penetrated, water- all zones
{feet) bearing (percent} tapped (gpm)
11/2W-9P1 154 0 40
12/2W-9R2 67 22 75-80
13/1W-31P1 40 ? 350
13/2W-21E1 446 4 73

13/2W-35B1 49 18 15
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The Tertiary material penetrated by well 11/2W-9P1 probably is of the
Cowlitz formation. The other four wells penetrated the nonmarine unit; the materiais
encountered in well 13/2W-21E1 also included 54 feet of Columbia River (?)
basait and 36 feet of clay beneath the basalt (Astoria ? formation). The proportion
of water-bearing material in these Tertiary rocks is small and the yields doubtless
are small in comparison with those obtained from the overlying sand and gravel of
the Logan Hill formation.

The significance of the nonmarine unit of Miocene and Pliocene (?) age
underlying Jackson Prairie is that, at least under the northwestern part of the
plain, it receives recharge that helps to maintain the hydrostatic head in that part
of the Newaukum artesian basin southwest of the old U.S. Highway 99, between
Chehalis and Forest.

Alpha Prairie

Alpha Prairie, more sparsely populated than Jackson Prairie, occupies an
area of ahout 20 square miles that slopes westward at about 40 feet per mile. It
lies north of Onalaska, roughly between the North and South Forks of the Newaukum
River. The middie fork of the Newaukum River is a through-flowing stream that heads
in the foothills immediately northeast of the plain, Several tributaries of the North
Fork, predominantly intermittent, originate on the plain. For a distance of about
6 miles the plain is bordered on the northeast by foothills composed of pre~-Miocene
sedimentary and volcanic rocks, On all other sides the plain is bounded by scarps
that are as much as 200 feet high.

According to information contained in drillers' logs of wells, the Logan
Hill formation underlying Alpha Prairie ranges in thickness from 15 to more than
100 feet, It is thickest in the eastern part of the prairie and is thinnest in the
western part. Under most of the western part of Alpha Prairie, the Logan Hill
formation, in turn, is underlain by the nonmarine unit of Miocene and Pliocene {?)
age. Along the northeast edge of the prairie, the Logan Hill formation is underlain
by older Tertiary materials that make up the foothills,

On the basis of water-level information obtained from wells ranging in
depth from 34 to more than 400 feet, there is considerable variation in depth to -
water throughout the Alpha Prairie. In welis less than 50 feet deep, the water
level ranges in depth from about & feet below land surface at well 13/1W-25D1 to
37 feet at well 13/1W-28A1. Some local variation is to be expected, because of
the undulating surface of the prairie and because of the existence of fairly steep
water-level gradients near the periphery of the prairie. These shailow wells are
used chiefly for domestic purposes, and most appear to have yields adequate for
such needs. Well 13/1-17C1, however, is 45 feet deep and yields about 50 gpm,
a quantity in excess of that for normal domestic requirements. In deeper wells, water
levels are at a considerably greater distance below land surface, In wells 13/1-1
4E1l, -19K2, and -20F2, ranging in depth from 182 to 405 feet, the water level
is more than 125 feet below the land surface.

The yields of these deeper wells, some of which undoubtedly tap the non-
marine unit (see log of well 13/1-20F2, table 3}, are somewhat greater than those
from the shallow ones discussed above.
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The western part of the prairie probably lies within the area known as the
Newaukum artesian basin. Therefore, wells in that part of the prairie that penetrate
a considerable distance into the underlying nonmarine unit may be expected fo yield
water under artesian pressure,

Water-level gradients slope southwestward under the northeastern part of
the plain, and thence generally westward. Although there is some movement of
ground water toward the streams on the plain, the chief mode of discharge from the
Logan Hill formation undetlying the plain is through springs and seeps along the
scarps. Some water probably percolates down into the nonmarine unit of Miocene
and Pliocene (?) age from the Logan Hill formation. This percolation probably takes
place primarily in the northeast where the material of the nonmarine unit apparentiy
is somewhat coarser. Here, again, as under the Jackson Prairie, the presence of
the nonmarine unit is hydrologicaily significant in that the recharge received under
Alpha Prairie helps to maintain the hydrostatic head utilized by the flowing wells
in that part of the Newaukum artesian basin east of the old U. S. Highway 99.

Logan Hill

The upland plain known as Logan Hill is about 16 square miles in extent
and ltes north and south of the vailey of the Newaukum River and northwest of the
North Fork of the Newaukum River, }t lies east of the Chehalis River valley, and
south of Salzer Valley. Less than half a mile of the extreme northeastern part of
the plain abuts foothills of pre-Miocene rocks; apart from this short reach the plain
is surrounded by steep slopes in general about 250 feet high, descending to the
adjacent valley areas.

The Logan Hill formation, which directly underlies the plain, is in turn
underlain by the nonmarine unit under most of the plain and by materials of Eocene
and Oligocene age under the northern and western parts of the ptain. About 23
miles south-southeast of Chehalis, the Logan Hill formation is about 155 feet
thick {see logs of wells 13/2W-3A1, -3G2), and thins to the north, east, and
west. Under the east-central part of the plain it is 100 to 110 feet thick (see log
of well 13/1W-5H2); under the westernmost part of the plain, where it rests
directly upon materials of Eocene and Oligocene age, it is probably 50 to 100 feet
thick .

Of the wells canvassed on Logan Hill, all the active ones are domestic or
stock wells; none are used for irrigation. In general, the water levels in shallow
wells--those less than 50 feet deep--range in depth from a few to about 40 feet
below the land surface. The levels in deepet wells are a correspondingly greater
distance below land surface. For example, in well 14/2W-26M1, 104 feet deep,
the level is about 84 feet below land surface. In three welis in sec. 3, T. 13 N.,
R. 2 W., all about 150 feet deep, the levels range in depth from 75 to 120 feet
below land surface. As stated earlier, deeper levels are to be expected near the
edges of the prairie where natural loss of water by seepage along the base of the
scarps has steepened regional hydraulic gradients. To a certain extent, however,
the difference in levels results from the existence of semiperched zones in the upper
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part of the Logan Hill formation. The yields of all wells canvassed are small; on
the average, yields not greater than 10 to 15 gpm can be expected, regardless of
the depth of the well, Only one well 13/1W-5H2, about 13 miles south of the
Logan Hill church, is reported to have a greater yield, 35 gpm, with a drawdown
of neariy 90 feet. The well is 110 feet deep and taps water-bearing zones in the
Logan Hill formation.

Ground water in the Logan Hill formation moves generally south westward
under the central part of Logan Hill and toward the adjacent river valleys.

Besides the ground-water discharge from Logan Hili through springs and
seeps and hy evaporation, as previously described, ground water also percotates
downward from the Logan Hill formation into the nonmarine unit, particularly where
that unit pinches out against the older Tertiary rocks in the area north and south of
the eastern part of Coal Creek.

Minor Areas

Minor segments of the upland plains occur as benches that border parts of
the Chehalis River valley hetween Ceres Hill and the northern boundary of Lewis
County, and also occur in the vicinity of Alpha, Cinebar, Salkum, and Lacamas,
and on the uplands south of the Cowlitz River.

Material of the Logan Hill formation underlies all these benches and
commonly is less than 100 feet thick; it in turn is underlain by a variety of Tertiary
materials that range from Eocene to Miocene and Pliocene (?} in age.

The wells on these benches supply only enough water for domestic and
stock needs. Many of those tapping the Logan Hill formation are reported to be
inadequate during at least part of the year. Well 14/3W-11F3, on Cook Hill,
reportedly yields about 40 gpm, but most of the dug wells probably yield only 5 to
10 gpim. On Seminary Hill, immediatedly east of Centralia, where the Logan Hill
formation is only 20 to 65 feet thick, that formation yields little water, Most of
the wells here are dug or bored and, as in the other minor upland plains, few obtain
mare than enough water for domestic use.

Of the few wells known to have been dritled into the Tertiary materials
below the Logan Hill formation, none yield more than 10 to 15 gpm; many yield less.
For example, well 14/3W-26P1, about 3 miles west of Chehalis, was drilled
775 feet deep, into Tertiary materials; it yielded only 1% gpm. The water level in
this well is reported to he about 250 feet below land surface: Of the wells on
Seminary Hill that penetrate the Tertiary materials none yields more than 15 gpm.
The foregoing data suggest strongly that there is little hope of developing large
quantities of water in most of these minor upland areas.

Intermediate Tetraces

The intermediate terraces are those that lie along the major valleys of the
west-central lowland, at altitudes below the general level of the upland plains and
above the flaod plains of the major streams. They include, in descending order,
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the Lacamas Creek bench {terrace}, comprising the areas known as Drews Prairie,
Lacamas Prairie, and part of Cowlitz Prairie; the Newaukum terrace, comprising

the Newaukum Prairie and smaller remnants of the same surface along the valleys of
the Newaukum and Cowlitz Rivers (pl. 2); the Layton Prairie, inchuding its adjacent
counterpart known as Smokey Valley and smaller segments of the same general
surface in the Cowlitz River valley.

Recharge to the aguifers in the intermediate terrace deposits is by infiltra-
tion from precipitation falling directly on the terraces and from springs discharging
along the scarps of the adjoining upland plains, and by lateral migration of ground
water from truncated aquifers in the Logan Hil!l formation beneath those upland
plains. The ground water moves generalty toward the outer margins of the Lerraces
and discharges principally through springs and seeps, and as evapotranspiration,
along the scarps that descend to lower levels.

Lacamas Creek Bench

The Lacamas Creek bench is directly underlain by the Lacamas Creek unit
which in general is composed of glaciofluvial sand and gravel. It is underlain, in
turn, by the nonmarine unit of Miocene and Pliocene (?) age. From a thickness of
more than 200 feet narth of Salkum, the Lacamas Creek unit thins to about 60 feet
under Drews Prairie. Toward the southwest, the glaciofiuvial sand and gravel of
the Lacamas Creek unit is increasingly well sorted; toward the northeast increasingly
large amounts of ¢clay are mixed with the sand and gravel at some depths, and
boulders increase in size and frequency; lenses of till are encountered in this unit
near the eastern end of the bench.

The Lacamas Creek unit contains locally extensive lenses of cemented
gravel. Under the eastern third of the bench there is a more or less continuous
layer of cemented gravel whose upper limit is usually between 60 and 100 feet
below the land surface and whose lower limit is usually from 10 to 50 feet above
the base of the Lacamas Creek unit.

Apparently, material of the Logan Hiil formation is sandwiched between
the Lacamas Creek unit and the nonmaring unit in some places under the northeastern
part of the bench, but the materials in the Lacamas Creek unit and the Logan Hill
formation are so much alike that they have not been distinguished in well logs.

The main aquifer in the Lacamas Creek unit under the Lacamas Creek hench
is a completely saturated bed of sand and gravel, which is relatively free of clay and
silt, at the base of the unit. The aquifer ranges in thickness from less than 10 feet
to 50 feet or more; in general, it ranges from 20 to 40 feet and averages about
25 feet. Little is known of the lateral extent of this aguifer, but it probably is not
as great as the area of the Lacamas Creek bench.

Some ground water also is perched or semiperched locally by the cemented
gravel in the Lacamas Creek unit. Under the eastern part of the bench the base of
this perched aguifer generally is 60 to 100 feet below land surface, Afthough at
some places near the extreme southeast end of the bench the perched ground water
is of only seasonal existence, elsewhere it is used extensively as a source of water
for wells that serve perennial domestic and stock needs.
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Fragmentary evidence showing the existence of the perched water body
under the eastern part of the bench is available from the records of wells 12/1-9Q1
and 10P1. Well 9Q1, about 3 miles west of Salkum, originally was dug to 73 feet.
For several years it supplied domestic (and stock ?) needs. However, because the
water supply was not dependable in tate summer and early fall, the well was deepened
to 143 feet; the water level in the deepened well was about 130 feet below land
surface, Well 10P1, about three-guarters of a mile east of well 941, was dug to
a depth of 158 feet, and although water was first encountered at 63 feet, the water
level in the completed well was about 153 feet below the land surface. These data
show that a shailow water-yielding zone is present, at least during part of the year,
above the regional water table.

Southwest of the Wiilamette meridian, the main water table under the hench
usually is less than 50 feet, and in many places less than 30 feet, below the land
surface. East of about the Willamette meridian, the altitude of the land surface
increases more rapidly than does that of the main water table; hence, the depth to
the water table is greater--between 100 and 200 feet below the land surface under
most of the bench east of the road south from Onalaska, and more than 200 feet
under the northeast corner of the bench.

Eastward from near the Willamette meridian, the perched water table usually
is less than 50 feet but at some places is as much as 70 feet below the land surface.

The water in the main ground-water hody moves generally southwestward
under the bench at a gradient of 1.5 to 20 feet per mile, although locally, near the
southeast edge of the bench, ground water moves toward the scarp and discharges
through springs and seeps. Hydrographs (fig. 9) of three wells tapping the main
ground-water body in the Lacamas Creek unit beneath the southwestern part of the
Lacamas Creek bench show that the annuat fluctuation of water level ranges from
about 3 to about 12 feet in these wells tapping the main ground-water body. Other
water-level data, not herein presented, suggest that the seasonal fluctuation of
levels in the shallow, perched zone may be somewhat less. The seasonal rise in
level in saturated zones in the Lacamas Creek unit probably occurs rather rapidly
with the advent of the rainy season.

Mast of the water withdrawn from wells on the Lacamas Creek bench is
extracted from the Lacamas Creek unit. The yields of these wells are less than
100 gpm.

Well 11/1W-6D1, about 23 miles north-northwest of Toledo, the only one
on the Lacamas Creek bench known to obtain water from the nonmarine unit, was
drilled through material of that unit from 51 to 201 feet below land surface. At 201
feet artesian water was encountered in sand. Qn the basis of the geology of the
nonmarine unit in adjacent or nearby areas, aguifers in this unit may be rather exten-
sive. The aquifers are believed to be chiefly sand; under the eastern part of the
bench the sand may coarsen somewhat.

Potential yields from aguifers in the nonmarine unit under the bench probably
are smaller than yields from the overlying Lacamas Creek unit.
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Newaukum Terrace

As previously stated, the Newaukum terrace extends discontinuously from
Chehalis upstream along the Newaukum River and its south fork about to Cinebar,
and similar terraces occur alang the north side of the Cowlitz Rivet about from
Taoledo to the mouth of Mill Creek, near Salkum. All these terraces are included in
this discussion, largely for convenience, inasmuch as both terrace systems are
related, topographically as well as lithologically.

On the Newaukum terrace along the Newaukum River and its south fork, most
of the wells are used for domestic supply. Those that are less than 50 feet deep tap
the Newaukum tetrace unit. Because of the cemented nature of the materials making
up this unit, the yields of wells are small and a few well owners have reported them
inadeguate even for domestic use, although they may be as great as 10 to 15 gpm
during at least a part of the year. In such wells, water levels vary considerably
from well to well, but are generally less than 30 feet below the land surface. Of
about 30 wells canvassed on the Newaukum terrace, all 50 feet deep or less, the
water levels ranged from 3 to 38 feet below the fand surface when the wells were
canvassed, chiefly in 1953-54.

On many parts of the terrace; the Newaukum terrace unit, which yields
water in small quantity to most domestic wells, is underlain by the nonmarine unit
of Miocene and Pliocene (?) age. Locally, this nonmarine unit is a productive
aquifer, and about half the wells tapping it in this part of the area flow. However,
the amount of water from most of these flowing wells is small, and they must be
pumped to produce economic yields. For example, well 13/2W-5H1, a city of
Chehalis well, Flows at the rate of about 10 gpm. When pumped, however, it yields
about 150 gpm. Similarly, well 13/1W-29R1 flows at the rate of about 60 gpm,
but when test pumped its reported yield was about 300 gpm. The weils whose
piezometric heads are above the land surface are not restricted to any one part of the
Newaukum terrace. The easternmost is well 13/1-22R1 and the westernmost is
13/2W-16F1. The distance between them is about three-fourths of the total reach
of the Newaukum terrace.

Not everywhere does the nonmarine unit of Miocene and Pliocene (?) age
divectly underlie the Newaukum terrace unit. For example, well 13/1-28C1, about
135 miles northeast of Onalaska, may tap the Logan Hill formation which here separates
the terrace materials from the nonmarine unit. The extent to which the Logan Hill
formation underlies the terrace unit is not known, however, Also, in the vicinity of
Chehalis, the Newaukum terrace unit probably is directly underlain by materials of
the Lincoln formation.

As mentioned earlier, a series of terraces along the north side of the Cowlitz
River vatley is equivalent to those whose water-bearing characteristics have heen
discussed in the foregoing paragraphs. This terrace system, ranging in width from
% to 1 mile, extends discontinuousty from Sailkum southwestward to the vicinity of
Toledo. At Salkum its altitude is about 560 feet: in the vicinity of Totedo its
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altitude is about 270 feet. Its southeastern side is limited by scarps that separate
it from lower benches and from the Cowlitz River flood plain. The Newaukum terrace
unit underlying these terraces ranges in thickness about from 30 to 150 feet, and

is thickest in the vicinity of Salkum. The main agquifer apparently occupies the
basal few feet of the unit and is continuous under at least the two northeasternmost
segments of the bench system,

Yields of wells tapping the Newaukum terrace unit in the Cowlitz River
valley are everywhere small, but seem to be adequate for domestic use or for watering
stock. Several wells on these segments of the terrace obtain water from sand or fine
gravel in the nonmarine unit of Miocene and Pliocene (7} age that underlies the
Newaukum terrace unit. Well 12/1-15J1, about 1% miles southwest of Salkum,
obtains all its water from the nonmarine unit and yields 30 gpm with 19 feet of
drawdown, from a reported static level of 124 feet., Well 11/1IW-8E2, about 1
mile narth of Toledo, taps the same unit and yields about 125 gpm with a 26-foot
drawdown. That the nonpumping water level in this well was only 2 feet below land
surface in 1953 indicates that the aguifer tapped is confined, However, no wells
on the terrace along the Cowlitz River are known to flow. Here, yieids from the
nonmarine unit are somewhat greater than those from the overlying cemented sand
and gravel of Pleistocene age,

Layton Prairie

The Layton Prairie is only a part of the ancestral terrace underlain by matetials
of the Layton Prairie unit. For this discussion, therefore, not only will the water-
bearing characteristics of the materials underlying that terrace be discussed, but also
those of the materials underlying Smokey Valley, as well as those of corresponding
terrace remnants along the whole course of the Cowlitz River within the mapped area
{plate 2). The thickness of the Layton Prairie unit appears almost everywhere to he
less than 80 to 100 feet, on the basis of fragmentary information contained in a
few drillers' logs. Locally, however, a considerably greater thickness is penetrated
by wells. For example, at well 12/2-14B1 about 140 feet of the Layton Prairie
unit was penetrated,

Nearly all the wells canvassed in Layton Prairie, in Smokey Valley, and
in other places where the Layton Prairie unit occurs are either stock or domestic
wells. In Layton Prairie most of these wells are less than 50 feet deep, and their
water levels range from tess than 10 to about 30 feet below the land surface. Little
is known of the yield of any of these, except that the owners of most report them
adeguate. Yields of about 15 to 20 gpm are probably common. Locally where per-
meable zones occur in the nonmarine unit, they may contribute substantially to the
yield of deeper wells (see log of 11/1W-21D1).

A similar range in well depth and in depth to water occurs in Smokey Valley.
Many of the domestic and stock wells are less than 50 feet deep; the water level in
these generally is less than 35 fect below the land surface. In the southwestern
part of sec. 20, T. 11 N., R. 1 W., water levels are deeper, presumably because
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the water-bearing materials are largely drained through springs discharging at the
nearby scarp, which makes it necessary to drill somewhat deeper to assure a
perennial supply. Two wells here, 20M1 and N1, are 70 and 55 feet deep, and
the water levels in both are below 50 feet.

A few wells in Smokey Valley are reported to yield water at a substantial
rate. For example, well 11/2W-36A4, 65 feet deep and tapping the Layton
Prairie unit has been pumped at a rate of 100 gpm.

On other remnants of the Layton Prairie terrace the hydraulic characteristics
of wells tapping the Layton Prairie unit are virtually the same as those on Layton
Prairie and in Smokey Valley. Wells on these other remnants locally yield as much
as 40 gpm.

Chehalis River Valley

To simplify description of the areal occurrence of ground water in the
Chehalis River valley, the several segments of the valley are considered separately,
These segments are, in order downstream, the upper Chehalis Valley, including the
valley areas above Millburn; the Miilburn-Claguato district; the Centralia-Chehalis
lowland; and the Fords Prairie-\Waunch Prairie district,

Upper Chehalis River Valley

The areas included in the upper Chehalis River valley are the Pe Ell Prairie,
the Doty-Meskill area, and the valley of the South Fork of the Chehalis River,
including the Boistfort Prairie. Of these, the valiey of the South Fork, ahout 12
mites long, is by far the largest.

Pe Ell Prairie

The Pe Ell Prairie is a small valley district adjacent to the Chehalis River,
it is about 44 miles long from Pe Elf to a point insec. 11, T. 13 N., R. 5W.,
where the river valley is constricted by outcrops of the Columbia River {?) basalt.

In this district, Tertiary sedimentary rocks are overlain by only a few feet of alluvium,
Of 6 wells canvassed on the prairie, 5 tap the alluvium, The vields of all are very
small, and some, according to well owners, can be pumped only intermittently.

Only one well on the Pe Ell Prairie has been drilied into the underlying
Tertiary rocks. This well, 13/5W-33J2, at Pe Ell, is 270 feet deep and yields
water of inferior quality and unknown guantity.

Doty-Meskill area

In the lowland area near Doty, where the Elk Creek joins the Chehalis River,

and east to Meskill, a small amount of ground water is being used for domestic and
stock supplies. In this district, the thin mantle of alluvium that forms the valley
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floor apparently does not yield appreciable amounts of water to wells. Here only
four wells, 13/4W-8C1, 13/5W-2P1, 13/5W-9F1, and 13/5W-12B1, are
presumed to yield water from the alluvium. Although the water from these wells is
soft and of good quality, the yields apparently are small.

Of 10 wells visited in this area, ali except the 4 cited above tap water-
beating zones in sedimentary rocks of Tertiary age. These wells range in depth from
56 to 460 feet below the land surface, and the water levels in those for which
records are available are within 15 feet of the land surface. Although the water may
be of somewhat better quality, in general, than that from the Tettiary rocks under-
lying Pe EH Prairie, it is poor, nevertheless. The most common complaint of the
owners of these deeper wells is that the water contains enough iron to give it an
objectionable taste. The yields of these wells are small. The greatest reported
yield is 60 gpm, from well 13/5W-11D1; the vields of the other wells are 25 gpm
ot less,

Valley of the South Fork of the Chehalis River

In the valley of the South Fork of the Chehalis River about 25 wells were
canvassed. All active wells for which data were collected are used for domestic and
limited public supply, and for watering of stock. As far as could be determined
during the investigation, none of the wells supply water for irrigation. Most of the
domestic and stock wells tap permeable zones in the valley alluvium, which through~
out this valley reach is only a few feet thick. Of 16 wells canvassed, all tap or
are presurmed to tap the valley alluvium. The depths range from 12 to 26 feet; the
average depth is 19 feet. Virtually al! these wells yield enough water for domestic
use, The chief complaint offered was that many of the wells go dry late in the
summer,

At many places, possibly through the whole valiey reach from Wildwood to
the confluence of the South Fork with the Chehalis River, the thin mantle of valley
alluyium rests on Tertiary sedimentary rocks. In this reach, at least 10 wells are
known to penetrate these older rocks. The yields of most of the wells are not markedly
greater than of those tapping only the surficial materials. For example, of three wells
ranging in depth from 100 to 212 feet, the yields of all are less than 10 gpm. The
levels in two, 13/4W-36P1 and 13/3W-30P1, are about 10 feet below the land
surface; the level in the other, 13/3W-30C1, reportedly is deeper.

All wells tapping Tertiary sedimentary rocks in this area yield water of
inferior quality. Owners of these wells variously report the water to have a sulfur
odor, to be salty or alkaline, or to produce objectionable brown stains.

Millburn-Claquato District
In the Millburn-Claquato district the valley floor is underlain by alluvium and

glacial Lake Chehalis deposits. These materials are separated from the underlying
Tertiary sedimentary rocks by a layer of the Columbia River (?) basalt, Southwest
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and west of Adna, the basalt beneath the valley floor is very thin or absent. To the
southeast, extending across the valley and into the adjacent hill area, the basalt is
80 feet thick or more., Above the basalt, the alluvium and lacustrine sediments are
40 to 50 feet thick at most places. Although many wells were canvassed in this
portion of the Chehalis River valley, as well as in the adjacent hill area to the
north, very few drillers' fogs were obtained. Therefore, the thickness of the various
materials underlying the valley floor are known only approximately. Of about 35
wells canvassed in this district, all of which are presumed to derive water mainly
from the alluvium, nearly all are stock or domestic wells. These range in depth
from 15 to 58 feet; the average depth is about 40 feet. Although the yields of only
a few of these wells were determined, the well owners reported that, in general, they
were adequate. Doubtless, most of these wells will yield at least 15 gpm. In most
of these wells, the range in depth to water from well to well is from about 8 to about
30 feet below land surface.

In the MilHburn-Claguato area, no wells are known to yield water from the
Columbia River (?) basalt, A few penetrate the basalt completely and tap permeable
materials in the underlying Astoria (?) formation. These wells are 13/3W-1IN1,
104 feet deep; 13/3W-3R5, 75 feet deep; 13/3W-5G1, 168 feet deep; and
13/3W-8G2, 150 feet deep. The drillers' logs of these indicate that the Columbia
River (?) basalt was encountered in all except 13/3W-5G1, about 1% miles north-
west of Adna. As far as can be determined, the yields of these are not appreciably
greater than those of the shallow wells that tap the overfying alluvium. There is
some advantage, however, in drilling wells through the basalt because the water in
aquifers immediately underneath the basalt--where it is present--occurs under
pressure. The water levels in such wells are closer to the land surface, in general,
than those in wells tapping only the alluvium. However, the yields are small, and,
if an adequate yield is not cbtained from materials just underneath the basalt, little
will be gained by drilling deeper.

Centralia-Chehalis Lowland

In this report, the flood plain of the Chehalis River from Claguate to about
the southern end of Fords Praitie is called the Centralia-Chehalis lowland. The area
is very flat, ranging in altitude from about 185 feet near Claquato to about 175 feet
northwest of Centralia.

The Tertiary materials that underlie this lowland at depth are overlain by
unconsolidated deposits less than 50 feet thick. These unconsolidated materials
consist of silt, sand, and clay in the upper part and sand and gravel in the lower part.
The basal sand and gravel commonly makes up only a quarter of the total thickness.
Some of this coarser material probably was deposited as advance {7} outwash from
the Vashon glacier.

The yields of the wells tapping the alluvial and the advance (?) outwash
deposits generally are less than 60 gpm. One well, 13/3W-1M1, is reported to
yield 90 gpm. That well, and the other wells that produce moderate amounts of
water from the matetials beneath the lowland, tap gravel that directly overlies the

rocks of Tertiary age. The older rocks beneath the gravel stratum are not known to
yield appreciable amounts of ground water.
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The levels in wells in this district range from about 10 to 40 feet below the
land surface, but generally are less than 15 feet.

Fords Prairie-Waunch Prairie District

The Fords Prairie-Waunch Prairie district lies mostly between the Chehalis
and Skookumchuck Rivers, just north of their confluence, and extends a short dis-
tance north of the project area. The district also includes the low bench south of
the Skookumchuck River, upon which the city of Centralia is established.

The moderately to highly permreable sand and gravel deposited as outwash
from the Vashon glacier underlies the Fords Prairie-Waunch Prairie district from the
land surface to depths as great as 91 feet (in well 14/2W-5F1). In general,
however, the outwash is fess than 60 feet thick.

The outwash matetials constitute the most productive aguifer in Lewis
County. The greatest yield recorded, 880 gpm, is that from well 14/2W-5G2.

Of several wells the range in reported yield is from 500 to 8300 gpm. Of 45 wells
tapping outwash of the Vashon glaciation, 33, or about 75 percent, yield 15 to
125 gpm.

In the area as a whole, water levels are relatively near the land surface.

In virtually all the wells for which information is available, the water levels range
from 10 to about 25 feet below land surface.

Recharge to the outwash materials probably occurs chiefly as direct infiltra-
tion from rainfall. Considering the shallow position of the water table through most
of the district, it does not seem possible that the Skookumchuck and Chehalis Rivers
ot any of the smaller streams there are contributing appreciable quantities of water
to the outwash materials.

Newaukum River Valley

The Newaukum River valley as discussed in this report includes the flood
plain of the main stem from its confluence with the Chehalis River to the vicinity of
Forest and the elongate valley areas through which flow the north, middle, and south
forks. During the well inventory for this project, about 25 wells were canvassed in
the Newaukum River valliey. Of these, about 18 tap alluvial materials and the rest
probably produce water from the nenmarine unit of Miocene and Pliocene (7) age.
Locally, in the Newaukum River valley the nonmarine unit contains water under
pressure, which at some places is great enough to cause wells to flow,

Alluvium of the Newaukum River Valley

The alluvium of the Newaukum River valley consists predominantly of fine
materials. Locally, however, logs of wells report the existence of gravel or boulders.
In this section of the report, alluvium has not been distinguished from the glacial
Lake Chehalis sediments which are known to be present in much of the Newaukum
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River valley. Together the lake sediments and alluvium range in thickness from a
few feet to a few tens of feet. OF the shallow wells in Newaukum River valley known
to tap alluvium, few are more than 30 to 40 feet deep.

Water levels in shallow wells in the Newaukum River valley range in depth
from 2 to about 20 feet below land surface. As might be expected, the yields of
all are small--30 gpm or less. Although most are adequate for domestic use, owners
of a few report that the supply is inadequate, at least during a part of the summer,
and that many wells yield water in which the iron content is objectionably high. In
this area, a possible source of the iron is the Logan Hill formation, which underlies
the upland areas flanking the Newaukum River valley on both its north and its south
sides. The Logan Hill formation discharges substantial quantities of around water
to the valley areas.

Newaukum Artesian Basin

As discussed earlier, the nonmarine unit is a productive source of ground
water only in the valleys of the Newaukum River and its north and south forks, and
to a fimited extent laterally on the upland plain and intermediate terraces. The basin
in which the nonmarine unit was deposited was formed as a result of structural activity
during late Pliocene time {see p. 44). This is one of the few places in Lewis County
where such activity has influenced the occurrence and movement of ground water.

The Newaukum artesian basin as shown on plate 1 covers an area of about
25 square miles, Within it are all the wells tapping the nonmarine unit that are
known to flow.

Recharge to the nonmarine unit within the Newaukum artesian basin is derived
chiefly from precipitation that falls on the adjacent upland plains, which are underlain
in part by the nonmarine unit. Because here the nonmarine unit is in hydraulic con-
tact with overlying materials of Pleistocene age, at altitudes above at least the
central part of the artesian basin, the hydraulic gradient in the basin is great enough
to produce artesian pressures. In parts of the basin the artesian pressure is great
enough to cause wells tapping the nonmarine unit to flow.

At many places in the Newaukum artesian basin, yields of a few hundred
gallons a minute are common. For example, welis 13/1W-18K1 and -18R1 were
reported to have flowed 400 and 350 gpm, respectively. Both wells are assumed
to tap only the nonmarine unit. Fairly substantial yields are obtained from wells
that tap only the uppermost part of the nonmarine unit in the artesian basin. Yields
of 100 to 200 gpm from wells as deep as 250 feet are common. Although some
wells flowed several hundred gailons a minute when first drilled (see table 1, wells
13/2W-15K1, -15M1, and -16H1), most have required the installation of pumps
to develop their full potential.

On the basis of the records in table 1, water levels in wells tapping the
nonmarine unit range from about 66 feet above the land surface (well 13/1W-29R1,
in 1953) to 25 feet or more below. For many of the flowing wells inventoried it
was not possible to determine the static pressure. For those that could be measured,
however, arange in pressure from a few feet to 15 feet above the land surface was

common.
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Cowlitz River Valley

The Cowlitz River valley extends from the southern boundary of the project
area {pl. 2) to about the maouth of Mill Creek, That part of the valley floored by
alluvium ranges in width from less than & mile to about 2 mites.

The alluvium probably is nowhere more than a few tens of feet thick. At
well 11/IW-1712 it is ahout 49 feet thick; at well 11/1W-9L1 it is at least 40
feet thick. Locally, the alluvium rests on materials of Tertiary age. At well 11/1W-
17L2, alluvium is underlain by the nonmarine unit, which here is at least 186 feet
thick. Inthe SWISEZ sec. 24, T. 11 N., R. 2 W., the alluvium probably is
underlain by sandstone and conglomerate of the Lincoln formation.

Water levels in wells tapping the alluvium in the Cowlitz River valley range
in depth from about 7 to 25 feet below land surface. Although the yiefd of one weil
tapping the alluvium is reported to be 100 gpm (well 11/1W-9L1), this appears to
be an exception. Most of the wells yield 5 to 20 gpm--enough for domestic or
garden use but insufficient for general irrigation.

The chemical quality of water from wells tapping the alluyium in the Cowlitz
River valley is good in general. Only a few owners report that water from their welis
contains enough iron to produce a taste or to cause stains on clothing and plumbing
fixtures. .

Glaciated Valleys of Eastern Lewis County

In the eastern part of the area studied, a few wells tap a heterogeneous
mixture of gravel, silt, and clay that is referred to earlier in this report {p. 42) as
undifferentiated valley fill. On plate 2 this material extends over nearly all the
floor of Rainy Valley and the floor of the valley of Lake Creek, a tributary of the
Tilton River. The thickness of the material in these areas is not known,

Records are availahle for only a few welis tapping the undifferentiated
valley fill. Except for well 12/5-14H1, which is 222 feet deep, all range in depth
from 26 to 67 feet, Well ~14H1 doubtless penetrates the whole thickness of valiey
fill and extends into underlying materials. However, as no log is available for this
well, the depth base of the valley fill is indeterminate here, Of the shallower welis,
67 feet or less in depth, logs are available for only wells 12/5-22A1, -28A1, and
-28G1. The records indicate that water is obtained from fine gravel, or from sand
and gravel, ranging in thickness from 1 to 5 feet near the bottom of the wells. In
all these shatlow wells, water |levels range from 8 to 30 feet helow the land surface,

According to reports by well owners, all the wells yield supplies adeguate
for domestic use. Weill 12/5-28G1 is reported to yield 42 gpm, an amount adequate
for small-scale irrigation. The water produced from the undifferentiated valtey fill
is soft, and probably everywhere the hardness is less than 75 ppm {parts per million).
In only one of the wells inventoried (12/5-28A1) did the owner indicate that the
water contained iron of objectionable quantity.
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FLUCTUATION OF WATER LEVELS IN WELLS

In 1952, when the study of ground water in Lewis County began, periodic
measurement of water levels was started in 25 wells. Such measurement was con-
tinued in most of the wells into October 1955, These water-level measurements,
as well as measurements beginning in 1942 in one well of the statewide key-well
network, are shown graphically in figures 7 through 12.

Figure 7. --Hydrograph of a well in the foothills, tapping Columbia
River {7} basalt.

Figure 8. —-Hydrographs of selected wells on the upland plains.

Figure 9. --Hydrographs of selected wells in the intermediate terraces.

Figure 10. --Hydrographs of selected wells in the Chehalis River valley.

Figure 11. -~Hydrographs of sefected wells in the Newaukum River valley.

Figure 12. --Hydrographs of selected wells in the Cowlitz River vailey.

The hydrographs in figures 7 to 12 present data for 1 well in the foothills
area, 7 wells on the upiand plains, 8 wells on the intermediate terraces, 5 wells in
the Chehalis River valley, 3 wells in the Newaukum River valley, and 2 wells in
the Cowlitz River valley.

The water levels in most of these wells show a typical rise in September
or October each year, coincident with or immediately after the beginning of the winter
rainy season (fig. 5). In most wells the recovery period extends into February or
March; in some, it extends into April or May (for example, wells 13/2W-21D2 and
12/2W-35B2, fig. 8; wel| 11/2W-15A1, fig. 9; well 13/2W-15M1, fig. 11).

The seasonal decline in water level in the water-bearing zone tapped is
dependent on the extent to which discharge (either natural or artificial) is greater
than residual recharge. Levels in some of the wells (see 14/2W-19N1 and 14/3W-
1A1, fig 10) decline rapidly. In other wells, the decline takes place over a much
longer time (weils 13/1IW-9E1 and 13/2W-21D2, figure 8; well 12/2W-7J2,
figure 7). The amount of seasonal fluctuation varies from well to well. In wells
12/2W-91L3 and 12/1W-9D1 (fig. 8), and in well 11/2W-15A1 (fig. 9) the
fluctuation is less than 5 feet. Inwells 12/2-14B1 (fig. 9) and 14/3W-1A1 (fig.
10) it is about 15 feet, and in wells 12/2W-7J2 (fig. 7) and 12/2W-14E2 (fig.
8) it was more than 15 feet during 1955,

The amount of seasonal fluctuation in wells in a given area should be given
consideration in drilling new wells to avoid the possibility of the water level dropping
below the bottom of the casing during pericds of low water. For example, in December
1952, the water level in well 13/1W-9E1 (fig. 8) was only about 4 feet above
the bottom of the well, During a particularly dry year, the level could drop still
farther, possibly to the point where the well no longer would yield water.,

The most significant feature shown by the hydrographs is that concerned with
long-term fluctuations. Although the 3-year span of record is not long enough to
depict long-term trends with confidence, the hydrographs show that, in general, the
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spring recovery in level for each well is about the same for each of the three years,
1953 to 1955. It appears that, at least during that period, the amount of ground
water pumped was less than the amount potentially available for use. To confirm the
extent to which development since 1955 may have depleted the ground-water supply,
measurements of levels were made in several of the observation wells in 1960,
These measurements all fall within the fluctuation span shown on the hydregraphs

of each of the wells measured.

USE OF GROUND WATER

Present Development

The use of ground water for domestic, public-supply, and irrigation purposes
is discussed helow; the amount of ground water used solely for industrial needs was
not determined during the study. Much of the industrial demand is concentrated in
urban areas, and for that reason the quantities used would be a part of the averall
public supply discussed below. The total amount of ground water withdrawn from
wells for the aforementioned uses was about 3,000 acre-feet in 1959.

Dortestic Supplies

By far the largest number of wells in Lewis County are used for domestic
purposes. Most of these are small dug wells, adequate in capacity for only home or
farm use, intable 1 are listed about 800 wells that are used solely or partially for
domestic needs, and all the domestic wells in the project area were convassed. On
the basis of rural population {about 30,000 in 1960Q), there may be as many as
5,000 domestic wells in the county. if the average use was 300 gpd {gallons per
day) from each well, the estimated average withdrawal from the county for rural
domestic use was 13 million gpd, or about 1,600 acre-feet per year,

Public Supplies

OFf about 10 cities in Lewis County that have public water-supply systems,
8 obtain water from wells or springs. These cities are Centralia, Napavine, Wintock,
Vader, Toledo, Onalaska, Salkum, and Mossyrock. Of these, Centralia and Vader
depend chiefly on surface water to furnish the total public supply, and use wells only
intermittently when supplementary water is needed. Of the eight cities Iisted, Cen-
tralia uses the largest amount of ground water, 31 million gallons a year from 3 wells.
This amount is about 3 percent of that city's total demand. The estimated ground-
water demand in 1959 of all the eight cities was about three-quarters of a million
gallons a day, about 800 acre-feet per year,
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Irrigation Supplies

To determine the amount of ground water used during 1959 for irrigation,
electrical-energy data were obtained from the Lewis County Public Utility District.
By computing the amount of energy required to pump given quantities of water, where
well-pumping rates were known, a factor was developed that could be applied to the
area as a whole. M was thus determined that the yield of ground water for irrigation
was about 700 acre-feet in 1959,

That this figure is reasonable was confirmed by data furnished by R. E.
Roffter, Lewis County Extension Agent of the U.S. Department of Agriculture.
According to Mr. Roffler (oral communication, 1960}, about 5,000 acres of land
currently is under irrigation in Lewis County, of which about 15 percent is irrigated
by ground water applied at the rate of about three-guarters of a foot per acre per
year. On the basis of these data, the annual ground-water use for agriculture is
estimated to be about 600 acre-feet. This pumpage is reasonably ¢lose to the
independently determined estimate above.

Future Development

The economy of Lewis County in the foreseeable future doubtless will con-
tinue to be based on the lumbering industry and on the manufacture of forest products.
However, some increase in other types of industry can be anticipated, together with
a commensurate increase in population in urban areas and in rural and suburban homes
in and around the west-central lowland. The extent to which irrigation requirements
will increase in the immediate future is not known. However, because the stream
water availabie for irrigation may now be almost completely appropriated, it can be
said categorically that additional supplies for irrigation must come almost entirely
from ground-water sources.

Thus it may be expected that more and more ground water will be needed for
industrial use and public supply near the présent population centers, for rural domestic
(including stock watering) use in all but the highest, most rugged parts of the county,
and for irrigation in the west-central lowland and adjacent valleys.

Data currently available, as discussed earlier in this report, indicate that
development of ground water into 2960 has not resulted in any evident depletion of
the ground water in storage. Except locally, develppment of ground water in the
valley areas of Lewis County ¢an be increased sevetalfold. Because the economic
development of the county is not expected to increase materially in the foreseeable
future, it appears that with careful water management the ground-water supply should
be ample to meet the needs for many years.,

There are two distinct approaches to the problem of obtaining additional
supplies of ground water in Lewis County. The first involves the further development
of known ground-water bodies, such as those in the Logan Hill formation and younger
deposits, and those in Tertiary materials, for example, in the Newaukum River valley
and in the Adna-Littell-Claguato district. The second involves prospecting for
additional supplies in areas where, on the basis of inferred structural conditions, the

hydrologic regimen is favorable to the occurrence of fresh water in aquifers of Tertiary
age.
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At many places, wells tapping aquifers of the Logan Hill formation and of
other terrace deposits yield comparatively small amounts of water. This does not
mean that these aguifers are nearing depletion. Rather, it suggests that the aguifers
are of comparatively low permeability or, of equal likelihood, that well construction
is inadequate and that the capabilities of the aquifers have not been developed fully.

The Vashon outwash is capable of sustaining much larger yields, suitable
for industrial use and, after treatment, for municipal supplies. The nonmarine unit
of Miocene and Piiocene {7} age in the Newaukum artesian basin also is capable of
much additional development. Because the rate of recharge to the nonmarine unit may
be comparatively small, additional development of this unit shouid be accompanied by
the establishment of an extensive observation-weil network, to determine the onset
and magnitude of long-range storage depletion, if such should develop. Therefore,
all new wells drilted in those same areas probably would have substantial ly greater
yields if they were drilled sufficiently deep to insure penetration of all water-bearing
zones present, and if the casing has an adequate number of perforations of a proper
slot size to effectively screen out the aguifer materials,

In the event of future shortage of ground water it may become economically
feasible to prospect for additional supplies of water from rocks of Tertiary age; for
example, the Skookumchuck, Lincoln, and Astoria {?} formations and the nonmarine
unit beyond the known extent of the Newaukum artesian basin. As previously dis-
cussed, the conditions are most favorable for the occurrence and development of
fresh water in the Tertiary rocks where permeable beds have been tilted so as to
occur at or near the surface in potential recharge areas of the uplands or foothills,
and where these same beds continue beneath adjacent lowlands at depths shallow
enough for economic drilling.

CHEMICAL QUALITY OF GROUND WATER

The chemical quality of water in the area of this investigation is indicated
by 310 chemical analyses of water from wells and springs. Of these, 292 are
determinations of chloride, hardness, and bicarbonate (table 5) and 20 are compre-
hensive analyses in which many of the chemical constituents and physical properties
common to water analysis have been reported (table 4).

General Range in Chemical Character

The analyses listed in tables 4 and 5 show a wide range in concentrations
of the various constituents. The range in chloride is from 1 to nearly 29,000 ppm
which is considerably more than the normal concentration of chleride in sea water.
However, water from most of the sources (249 of 310 waters analyzed for this
constituent) contain {ess than 20 ppm of chloride. Of these 249, about 80 percent
contain 10 ppm of chloride or less. The range in hardness of water is from less than
10 to about 16,000 ppm, although most analyses report less than 75 ppm. The
range in bicarbonate is much less, from O to 805 ppm. Except locally, where the
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iron content of water is sufficiently high to render it unsuitable for use, ground water
throughout much of the area is of good quality and can be used for all normal purposes.

Figure 13 includes one-point plots of the 21 comprehensive analyses listed
intable 4. The method of plotting has been described by Piper (1944, p. 914).
Although, at first glance, the plots of the analyses seem dispersed randomly over
nearly all the field of the figure, closer scrutiny reveals the existence of three rather
generalized groups. The predominant cations in the analyses plotted in the lower
left portion of the diamond-shaped grid are almost equally divided between the
alkaline earth metals (calcium and magnesium) and the alkali metals (sodium and
potassium}. The predominant anion is bicarhonate. In all the samples plotted in the
lower left portion the range in dissolved solids is from 85 ppm (well 12/2W-10N1)
to 184 ppm (welf 13/1W-28P1). The analyses plotted in the upper left portion of
the grid represent a calcium bicarbonate type of water. For these, the range in dis-
solved solids is less than in the other analyses, from 67 to 141 ppm. Except for
one analysis in which the predominant cations are potassium and magnesium and the
predominant anions are nitrate and bicarbonate, the analyses plotted in the upper
right portion of the grid represent a sodium chloride type of water. Within this group
is the water that is the most saline of the area; in some respects it is similar in
composition to ocean water,

Of the three types of water shown diagramatically on figure 13, only that
represented by analyses plotted in the lower left portion of the grid is found through-
out the project area. Virtually all the water considered fresh or potable in the western
part of the state is of this type. The second type, which is represented by the four
analyses plotted in the upper left portion of the field, is restricted to a specific area,
All four analyses are of water from wells that are north of. Centralia and that tap out-
wash sand and gravel of Vashon age. The third type, that represented by the six
analyses plotted in the upper right part of the fieid, excluding that for well 12/1-9Q1,
is restricted largely to the western part of the project area.

There is no doubt that at least one example of water of the third type, that
from well 14/2W-22H1 (analysis 20, fig. 13) is connate. The others, represented
by analyses 5, 9, 11, 12, and 15, may represent blends of connate and fresh water.
Because the waters whose analyses plot in the upper right part of the field are not
equally saline, it is reasonable to expect that blending of connate and fresh water has
not proceeded at a uniform rate at all localities.

With regard to the possible source of the saline water, which is believed to
be of connate origin, data from all the wells in Lewis County that are known ot were
reported to yield saline water were scanned to determine the depth or stratigraphic
zone from which the water was obtained. OFf 18 wells for which some data are avail-
able, all tap rocks of Tertiary age, and, of these, all except one probably tap materials
of Eocene age.

None of these wells was drilled on the high foothills; all were drilled on
valfey bottoms, on the flanks of foothi!ls, or on terraces or benches., The location
data for these wells suggest that saline water is most likely to be found in aguifers
of Eocene age at altitudes of less than 200 feet above sea level.
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Point Dissolved Depth
ne. Well solids of well
(ppm) {feet)
1 11/1W-8B2 126 79
2 11/1W-14L2 114 57
3 1)/2wW-29P1 138 186
4 11/2w-32C1 133 220

5 11/2w-32C1 1,160 220

6 11/2W-3201 139 75
7 12/2W-10N1 85 100
. 8 12/1-901 109 140
“o’o'u
\ '" t,::: 9 13/1%-190) 806 751
G '::: "'
” 0. OQ ‘Q
0 n 10 13/1wW-28P1 184 135
h ;’0’0’0\ 0‘0'0’0\
.0” 0”"“ 11 13/2W-5HL 483 322
12 13/2W-15M1 576 244
o 0
.5: ,:;" 13 13/2W-34A3 146 101
0‘ ’fn ‘n
0'00 0,,t. 14 13/3W-2F1 104 %0
& ¥ 5 15 13/5W-33J2 1,546 270
i~
16 13/1-19K2 111 182
17  14/2W-4E1 67 63
18 14/2W-5F1 141 93
19  14/2W-5H1 126 72

20 14/2W-22H1 45,500 1,200

21 15/3W-36K2 96 54

Figure 3. —Chemical character of water from wells in Lewia County
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In the foothills above the vaileys, the few wells drilled through appreciable
thicknesses of Eocene materials at altitudes greater than 200 feet above sea level
have not encountered saline water, although the presence of marine fossils at these
elevations shows that the materials there are of maring origin. If more deep wells
were to be drilled into Eocene materials at altitudes above 200 feet, saline water
probably would be found to exist at the higher levels. It appears more likely, how-
ever, that the connate sea water in the Eocene beds above 200 feet, or in anticlinal
folds, has been drained or flushed out by fresh water derived from precipitation.

In most parts of the area, the existence of saline water in rocks of Eocene
age has not been critical because water in economic quantity has been and now is
available at shallower depth from younger materials. However, the hydraulic head
of water in the Eocene rocks in many places is great enough to make upward leakage
extremely likely, provided that vertical transmissibility of both the Eocene rocks and
those overlying them is sufficient to allow water to migrate upward to the producing
zones. Wells tapping Eocene, and particularly Oligocene, rocks have poor yields,
a factor suggesting that the likelihood of upward migration of saline water is com-
paratively slight. Nevertheless, some water in youger materials locally has been
contaminated by saline water. For example, although the water from the nonmarine
unit of Miocene and Pliocene (?) age is generally of good quality, in a few places,
asinsecs. 15and 16, T. 13 N., R. 2W., wells yield water that is at least
incipiently contaminated (see analysis of water from well 13/2W-15M1).

The upward migration of saline water may explain the high chioride and
bicarbonate content and the hardness of ground water in the basal gravel of the glacial
Lake Chehalis deposits in the Chehalis River valley. For example, wells 14/2W-
19A1 and -19H2, 55 and 65 feet deep, yield water that is fairly hard and contains
80 and 1,560 (?) ppm of chloride.

The upward migration of saline water may also be the cause of one instance
of deterioration of water in a well tapping outwash of the Vashon glaciation. Well
14/2W-6M13, 40 feet deep tapping outwash gravel, yields water containing about
150 ppm of chloride, a concentration greater than the average of water from most
of the wells in this area that tap outwash materials.

In most of the examples cited above, upward migration of saline water can
onfy be suggested as a possible source of contamination noted at the wells, Con-
firmation of such a source would be dependent on the collection of more chemical and
hydrologic data in these specific areas.

Waler for Domestic Use

For the west-central part of Lewis County in general, ground water is of a
guality suitable for domestic use. However, the analyses listed in tables 4 and 5
show that locally, the iron content and hardness of ground water are sufficiently high
that some users may consider the water unsuitable. On the basis of standards of
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water quality established by the U.S. Public Health Service {1946) iron plus
manganese should not exceed 0.3 ppm. It is at about this concentration that ferric
hydroxide begins to form when the water is exposed to the air. The water acquires
a reddish cast and a crust forms in pipes and tanks and causes a rust-colored stain
on laundered clothing.

In a very few of the waters whose analyses are listed in table 4 are the
comman constituents present in such high concentrations as to be noticeable to the
taste. For example, a chloride concentration of 200 to 200 ppm in water containing
an equivalent amount of sodium will give the water a salty taste to most people.
About 17 percent of the waters analyzed for chloride contain more than 20 ppm of
that constituent and only about 9 percent contain more than 100 ppm.

All waters analyzed, with the exception of that from well 14/2W-22H1,
which is not likely to be used for domestic purposes, contain much less than the
tentative limit of nitrate, 44 ppm, beyond which, as reported by Hem (1959,

p. 239}, nitrate appears to be toxic,

Iron Content of Ground Water

Of the 20 samples of ground water whose analyses are listed in table 4, all
except 1 were tested for iron, in 8 of these, the iron content is less than 0.3 ppm,
The data are inadequate to show the geographic limits of iron-bearing and non-iron-
bearing water. However, iron in troublesome concentration is found generally through-
out the area in which wells were inventoried as a part of this project. Of all the well
awners interviewed in Lewis County, perhaps one-fourth reported the occurrence of
deposits of scale in pipes or tanks, of other effects attributable to the presence of
excessive amounts of iron in the water. Many owners of shallow wells in the older
Pleistocene gravel units report the occurrence of clear water that turns reddish brown
after standing or being heated, or which produces the usual red or brown scale in
pipes and tanks.

The presence of less iron in fresher material helow the weathered portion of
the same zone is pointed up by reports of well owners who have deepened shallow
wells or who have drilled deeper wells adjacent to existing shallow ones.

Locally, in the Logan Hill formation the iron content of ground water is
high, which might be expected in these weathered materials at most places,

In general, water from wells only 10 to 40 feet deep in the upper, weathered
parts of formations of Quaternary age contains more iron than does the water from
wells drilled into the deeper, and hence fresher, materials of the same age.

Hardness of Ground Water

To the user of water for domestic purposes, the property of water hardness
is related to its action with soap. Water is considered to be hard if a large amount
of soap is required to produce a lather and if an insoluble residue is formed as a result
of the addition of soap. Conversely, a water is considered to be soft if it produces
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a lather following the addition of onfy a small amount of soap, The soap-consuming
power of a water results from the presence of cations that form insoluble compounds
with soap. Chief anong these in most ground waters are calcium and magnesium.

_The hardness of water to be used for ordinary.domestic purposes does not
become objectionable until it becomes greater than about 100 ppm (Hem, 1959,
p. 147), although at this level it does not serlously interfere with the use of water
for most purposes.
i -0f the 305 samplesfrom wells and springs in Lewis County of which hardness
was determined, 179 had a hardness of 50 ppm or less; only 11 had a hardness
greater than 150 ppm. Most of the water whose hardness was reported.to be noticeable
by users is from the nonmarine unit except that from rocks of Eocene age, which is
_.considered-to be largely or entirely connate, Throughout nearly all the area where
these rocks occur water from the younger outwash and from the Logan Hill formation
is softer.

Water for Irrigation

The usefulness of a water for irrigation is dependent largely on the chemical

.. quality of the water. Some of the important factors that determine whether a water
can.be used: for irrigation without causing plant or. soil damage are the total dissolved
-solids content, the proportion of sodlum to the other cations, and the concentration

-of individual .constituents of the water.

. According to the U. S, Salmlty Laboratory Staff, (1954, p 69-82) certain
" definite criteria have been established to determine, from a chemical analysis, whether
a water can be used for irrigation without harm to cultivated plants. The total concen-
tration of salts should be less than that equivalent to an electrical conductivity of
2,250 micromhos/cm (1,350 to 1,600 ppm); the sodium hazard is fow if the sodium-
adsorption ratio 1/ is less than 10 for waters whose electrical conductivity is less
than 250 micromhos/cm; boron content should be less than 1 to 2 pom, depending on

: the type of plant to be irrigated. The U.S. Salinity Laboratory Staff (1954, p. 81)
also-reports that waters with more than 2.5 equivalents per million of residual sodium
carbonate 1/ are not suitabie for irrigation.

o ,ll/,delum' adsorption ratio and residual sodium carbonate are determined by the
following relations where fon concentrations are expressed in equivalents per million.
Sodium-adsorption ratio (SAR) = . - Na :

\/Ca‘H' + Mgt
7

Residual sodium carbonate = (CO-_ + HCOs-) -~(Ca++ + <Mg’H')

T
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By applying the foregoing criteria to the analyses listed in table 4, all
except the two most saline connate waters are suitable for irrigation. For most,
the SAR is considerably less than 10; for some it is less than 1. For ail except
the two saline waters, the dissolved solids content is considerably less than the
range in which concentration of salts in the soil will begin. Although boron.was -
not determined in all the analyses, the available data show that at least locally the
concentration of boron in ground water is very low and not likely to result in damage
to the crops cultivated in Lewis County,

SUMMARY AND CONCLUSIONS

1. The gravel and sand deposits of Quaternary age that underlie the west-
central lowland and valleys of the major streams yield most of the ground water in
west-central Lewis County. Outwash from the Vashon glacier is the rock unit most
productive of ground water; the Logan Hill formation is the unit tapped by the greatest
number of wells.

2. Rock materials of Tertiary age, which make up the foothills areas and
underlie the west-central lowland at depth, are generally less permeable than materiais
of Quaternary age. The Tettiary rocks commonly yield only small amounts of water to
wells in the upland area, and are known to be capable of yielding moderate to large
ameunts only in the Newaukum artesian basin, the Adna Littell-Claquato district,
and a few other localities.

3. The total amount of ground water used in west-central Lewis County in
1959 was about 3,000 acre feet. The most important single use was for domestic
purposes; the amount used for these purposes is more than twice the amount used for
public supplies, the next largest use, Ground water supplied only about 15 percent
of the water used for irrigation in 1960; however, additional water for irrigation
must come almost entirely from ground-water sources, as the stream water available
for irrigation is now almost completely appropriated.

4. Except locally, the available ground water is adequate to meet the
expected needs in the foreseeable future. The perennial yield of most aguifers can
be increased appreciably without danger of overdraft.

5. Recharge of the ground-water bodies is principally by mfnltratlon of the
abundant precipitation falling within the area. The infiltration doubtless is retarded
at places by the relatively impermeable mantle of weathered materials. The move-
ment of ground water in the area has the same general pattern as the surface streams--
that is, the ground water moves from the siopes of the foothills and from, the upland
plains toward the stream valleys. Discharge of the ground water is mostly by seepage
to streams, by evapotranspiration, and through wells and springs.

6. Ground water from the aquifers of Quaternary age is generally of a chemical
quality suitabie for most uses, although at places it contains troublesome amounts of
iron, or is harder than desirable for household uses. Conversely, the rocks of
Tettiary age commonly yield water that is so highly mineralized as to be unsuitable
for most uses.
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7. Additional, but currently unknown, supplies of fresh ground water might
be found at places in the Tertiary rocks wherever permeable beds have been tilted so
as to crop out in the upland plains or foothills and extend continuously heneath the
lowlands. At such places the conditions are favorable for recharge of the permeable
beds as well as for the flushing from them of any saline water that they formerly may
have contained.
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Table 1, — Records of representative wells in Lewis County, Wash,

| See Plates 1, 3, and 5. |
Well number; See page 5 for description of well-numbering system. Sh, submersible; T, turhine. Electrically operated unless
Alfitude: Land-surface datum at well; mostly interpolated from tapographic maps. specified as H, hand-operated; W, wind-operated.
Type of well: Bd, hored; Dg, dug; Dn, driven; Dr, dritled; J, jetted. Use of well: C, commercial; D, domestic; De, destroyed; Ind, industrial;
Depth of well: Reported depths below land surface are given in feet; measured Inst, institutional; Irr, irrigation; N, none; Obs, ohservation of
depths are given in feet and tenths. water-level fluctuation; PS, public supply; RR, railroad; S, stock.
Water=bearing zone(s); depth and thickness: First figure is depth to top of zone Remarks: Ca, chemical analysis in table 4; Cf, field analysis for bicar-
below land surface; second is thickness of zone penetrated. bonate, chloride, and hardness in table 5; dd, drawdown; gpd,
Water |evel: Levels given in feet and tenths were measured by USGS; those in gallons per day; gph, gallons per hour; gpm, gallons per minute;
eet only were reported by owner, tenant, ar driller, A plus sign (+) H, hydrograph included in report; hr, hour(s); L, log in table 3;
indicates that the level is above land surface; "flow" indicates that the min, minute{s); ppm, parts per million; Temyp, temperature in
level is above land surface, but is not knpwn, degrees Fahrenheit. Remarks on the adequacy and dependability
Type of pump: B, bucket; C, centrifugal {large); J, jet (deep-well type); N, nane; of the water supnly, general guality of the water, and materials
P, piston {deep-weli type); S, suction (piston, gear or small centrifugal); penetrated are reported by owner, tenant, or driller,
Table 1, -- Records of representative wells in Lewis County, Wash. -~ Continved
’ﬁ Water-bearing zane(s) Water level Pump
-1 2] %
k] = iy = @
2 = - = ]
Owner or = = g 2| 2|% Character =
tenant K] T ] b g | B|= ;f ‘gé g | Date | & Remarks
2 2 (s| ® B h] s} material ARs a z
= B w] = 2 = S| 3 ol 5| ©
3 S|lelg| & g | g2 % > 5| %
= < = a o =} =g = 2 = £ >
T.11N.,R.1W.
1D Frank Linwood 2601 Dg| 13 36 4 | 10| 2|Gravel, fine 5.6 2-25-53 5 |=-- D |Cf, L.
2C1[Q. J. Steele 247 Dg{ 17 36| ~-—= |-m= | == [mmmmmm e 1.8 2-25-53]S|-—-| 0,5 |Pumped dry in summer.
2G1{ohn Hefley 2181 Dg | 15 2491 15 | 15]-- |Sandstone 7.4 2-25-53(5| & D |Cf,
2H1lJoe Mathews 240 Dg| 18 48 2 |--- [ --|Cobbles and 8.8| 2-25-53/5{-——| D,5 |Cf.
houlders, ce-
mented
4A1|Frank Chromey 360{ Dg 2 |72 x 48 4 [--- | -~ [Gravel, cobbles| 51.2 | 2-25-531J | 1 |- Supply inadequate in late summer
and houlders, and fall.
cemented

28
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4D1|Albert Kletsch 342D, 75 & 75 |e-- |- |mmmmmmmmmmee- 41.3 | 2-25-53(4 § 1 D [Drilied in 45-ft dug weli. Water
Dr level same in both wells, 2-
25-53.
S5Al|Anton Brunner 3381 Dy | 37 42 4 |- | == | 32.3|2-13-53]J | 1 D,5S
SH1|Mrs. Joseph Som-[ 340 1 Dg | 46 48| -——- | 38| 8+|Sand, semicon-| 33.1 | 2-6-42 |P{ 3 | D,S [Deepiy weathered material above
mer solidated 0Obs sand. H.
S5H4(A. W. Peterson |[3421{ Dr 70 6! 65 | 68| 2+[Gravel 32 3- <50 {J 13/4] D |Pumped steadily 15 he. L, Cf.
5K215. H. Woody 3251Dg | 43 48| 12 |--- | -- |sand and gravell 37.2 10-22-54J | 4 | D,S |Dug te fine gray sandstone (7).
5N1|A. M. Drown 325|{Dg | 44 48 & |-— |-~ lgravel and sand 39.7 | 8-14-53{J | 4 | D,S ![Cf, temp 54.
5P1|Byron Ackley 3201 Dg 39 48| 10 | 37| 3+|Sand and gravel; 75 8-17-53|J | 1% D |Cemented gravel to 37 ft. Temp 55.
601 |Church of Latter | 302 | Dr [ 201 6| 201 [201]|-- [Sand 6 Spring |4 |3/4] D ICf, L, temp 52.
Day Saints 1955
6K1|Ed Fleischmann | 318 | Dg 30 48 & |--- [ -~ [Gravel 27 ]eeeeeee- J |3/4| D,S |Gravel to 25 ft, sand to 28 ft,
gravel to 30 ft. Iron in water.
7EL|C. Sorenson 295 | Dbg | 45 48 6 |--- |-~ |Gravel 41.2 | 8-14-53|J | 3 | D,S
8D1{Floyd Henriot 325 | Dy 55 84 7 | === 1-- [Gravel, "river-[ 48 [-------- J (374 D |Pumped dry in 1 day at 4 gpm.
bed"
8E1lH. Collier 2755 Dr 40 &(7) 40 20120 |Sand and gravel] 20 |--===--- J | 13| ---- |Bailed 20-30 gpm; 5 to 10 ft of
white clay above gravel and
sand.
8E2{Town of Toledo 240 [ Dr 79 81 79 | 58|14 |Sand, blue-gray] 2 8-25-53]-- | ——- | -~——= | Originally 450 fi, deep. Pumped
74| 4 |Sand, gray 6 hrat 125 gpm, dd 26 ft. Ca,
: . L, temp 53.
8R1|E. G. Berlin 110 | Dg,| 26 [2dx1]|18-26| 5[21+Gravel | -—-====- —————-- |5 11/3] D {Sandto 5#t.
Dn
9J1|E. F. Boone 118 | Dr 45 6 45 4|38 |Sand 12.8 | 8-5-53 (4 1| 0,5 (Flowed 1 day when drilled. L,
temp 53.
9L1|F. E. Forman 110 Dr 40 8 40 | 33| 5|Gravel, "pea" 12.4 | 2-18-55|--|===|D, ltrr | Pumped 100 gpm, dd 13 ft. L.
O9MYA. G. Westergard [ 110 | Dr 22 6| 25 7118 |Sand and gravel 7.0 | 2-18-55{--|-—- | --~= | Original depth, 25 ft; sand to &
ft. Bailed 20 gpm. Casing per-
forated 20 to 25 ft.
10N1| Layton Prairie 227 | br 1137 4l 1377\ | == |=mmmememm——==| 37.5 [12-10-54[P |--=-| N {"Swamp water” at 30 ft; penetrated
Schoolhouse (H) mastly blue clay.
10P1|James Taylor 227 | g 21 56 5 |-~ | -- |Grave} 17.8 | 8-5-53 [--|1/3| D,S |[Went dry fall of 1952.
12E1|C. E. Hurst 308 | Dg 41 Y5 x 54 0 j---|--|----Do----=- 38.2 | 8-4-54 |[N|--- N | Cemented gravel entire depth.
12F1{E, J. Smith 318 | Dr 86 8| 76 | 75[11HGravel, "pea,"| 40 |------—- J 11/3| D,S [Adequate supply. L.
and sand
13B1|Henry Armstrong | 303 | Dg 33 48 2 |[===|-= |Gravet, ce- 12 8-11-533J | % | D,S tWater hard in fall when level
mented begins to rise.
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Table 1. -- Records of representative wells in Lewis County, Wash, -- Continued

E Water-bearing zore(s) Water level Pump
- | = 2 ‘
= = [ —_
A Sl Els £
Owner o =1 _| =2 - S =52 characte S .
) tenant R I T s 5| glS i *La‘.'bgj Z| Dae 5| Remarks
2 a | 5| % % s ge material A8 a| =
- 2 a| = £ = R z of 3 e
> = o =3 = =% o | .2 = ol o W
= > & = I o | .= 7y -| © n
= T - Q, [=] [} aliF = | < o
T.11N.,R. 1W. -- Continued
13CYE. P. Layton 304| Dg 33 36| r-= [=-e ] --|Gravel 28.7|10-16-52|J | % | D,S | Penetrated all gravel except for
13-ft layer of sand.
I3MIMrs. George OI- | 289 Dg,] 48 6| 48 [---{--|----Do------ ] Fall 1946 S$11/3| D,S
50N Dr
14C1 ). L. Fickars 282 Dr 33 7l 33 |30 |4+]|Gravel, fine 25 8- =52 |J |34 D Reddish clay and "rocks" to 30 ft.
14EL Clark Blair 280 Dr 55 6 55 [---| --|Gravel andsand 11.6| 8-6-53 [J| % | D,S } Sand near hottom. CF.
14 L2 Harvey Daniels 280| Dr 57 6| 58 |-—-| --|Gravel 14.6| 8-26-53 3| % |D, ltr | Bailed 20 gpm. Ca, H.
Obs '
15CYE, E. Stone 240 Dr ! 113 6 62 |- [-mmemmmee - I Sh| 3 | D,S | Water enters well at 32 ft and 100
ft. Cf.
I5GY fames Reese 2701} Dr 56 6 56 | === = -mmmmmmeeme- 27 8---81 14| % D | Water red upon standing, has ail
film,
16EY B. Blair 215| Dr 53 6] 52 {40 |-- |Gravel 35 b6- -531J}2% D | Redclayto 13 ft. Yield 17+gpm,
16E2 Guy Bowan 213} br | 156 6| 156 |52 | 3|----- Do----- 39.0| 8-10-53 41 1 D [CFf L. :
16H1 Ernest Cooper 240 br 36 7| 36 [ 36 |--|Gravel, loose 14 2-11-52J [ ===| D |L,temp50%.
16P2) -—- Stevenson 225 Dr 36 6| 36 |« |--|Gravel, fine 16 10- -54 5| % |---- Cf, temp 53,
17ALH. M. Shepardson| 110 Dr [ 41 6| 40 | ---|--|Gravel 16 | —===-m-- J| 4 | D,S | Yield Stgpm. L.
Iy
17012 Rudolf Kiein 105| Dr | 235 6| 235 | —--|-- | Shale 0 |- N| ---| De | Water meager, salty. Driller re-
ported gas. Well buried. L.
I8BHB. J. Daring 200| Dg 21 22| 21 | -—-| == | Gravel 1.1} 8-14-53 8| 2 D Easily pumped dry. Iron in water.
Temp 53.
20MIL L.. Curningham 203| Dr 70 6| 70 |57 |13{Gravel and sand 57 | =m=m--a- J| 2 D,5| L, temp52.
20N 1) Iris Ballard 207| Dg| 55 32 25 | ---|=-|Gravel 54.2| 8-12-53 P |-—-| D | Water level ranges from abaut 53
(H) to 54 ft. Cf, temp 53.
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21D1
2161

22K1

28A1
2981

29D1
29G1

29M1,

29P1
30D1
30E1
30MY
30R2

32M1

1A2
2E2

2J1
3H1

3R1
4a1
4R1
5Al
5D1

6P1

N. A. Kent
Otto Nielsen

J. H. Washburn

R. M. Martin
Kenneth William

[James Allon
Ellen Wolcott

J. T. Williams

L. J. Withrow
Daniel Rajala
F. S. Yankis
John Young

M. A. Turners

E. E. Hanks

H. B. Eddy
Chris Christensen

H. Clark
J. F. Roth

W.D. Capps
Ire Reinseth
Joe Lewis
Curtiss Bowan
Riste Hakala

Charles Beardsly

220
245

260

251
221

214
220

219

232
183
195
200
219

280

303
465

308
408

405
450
436
258
250

560

173
23

20

22
37

48
30

39

24
30
28
26
45

12

22
146

37
36

59
S8
58
217
50

117

165
6(7)

15

48
30

10

28
3¢

26
45

13

146

18
15

176
50

150

Gravel (7)

Gravel, ce-
mented

Gravel

Gravel, ce-
mented

Gravel and sand

Gravel, fine,
and sand

Gravel

—=—=Dp=----
Gravel (?)
Gravel

Gravel

Sand and clay

Gravel, partly
cemented
Gravel

Sand or siti-
stone

11
21.2

14

32.8

41
27.5

10.4

T.11N.,R. 2W.

18.6
50.3

343
26.3

52.3
87.6
56.2
Fiow
26

71.7

8-20-53
8-20-53
8§-20-53

8-28-53

(75 T T

L.
Water occasionally blackens

porcelain.
Temp 55.

Water hard, contains jron.
Yellow clay, upper 10 to 12 ft.

L.
Cemented gravel to 29 ft. Adequate
supply reported. :

Dry in falf. Iron in water. cf,
temn 54,
lron in water. Temp 53.
Mostly clay to 25 ft. -
cf, temp 54. 32
Water at 27 and 40 ft. lIran in =
water. ]
Temp 53. =
>
A
m
e

Original depth 26 ft. Cf, temp 50.

Cased off "red colored water” at
122 ft. Bailed 12 hy, dd 2 ft.
Easily pumped dry. Iron in water.
Brown precipitate in water, Temp
53.
Iron in water. Cf, temp 54.
Iron in water. Cf, temp 52.
Temp 53.
Water produces iron stain,
Iron in water. Pumped 5 gpm, dd
24 ft.
Originally 250 ft deep. 0Odd odor.
Water produces iron stain. Temp o,
53. n



Table 1, -- Records of representative wells in Lewis County, Wash. -- Continued
g Water-bearing zone(s) Water level Puinp
-~ B | %
) —_ “!\_J - a
gl = | 5122 8
Owner ar 2 _| = £ = |2 Character 3 5
tenant é E z 5 § §- ‘5 of -;g__g :‘87 Date g % Remarks
o v | < 5 ) 5 2| 2| material =R 8| =2
= g bt = kT = £ 5 = @ U k.c_>
= = 2| = E S | e s gl 2| @
= [ &) & & a a|& 2 Sl | S
T.11N., R. 2W. -- Continued
7FHYW. Marsyla 400| Dg [36.05] 60l 36 | 30| 6|Sand, white 29.2 | 8-27-53 Pi3/4| -—--- Yellow rock and clay to 30 ft.
Temp 54.
8P1R. R. Longmore | 205( Dg| 18 36| 16 | 14| 4| --mm-oommmm- 174 | —-=emeem $11/3] D | OQccasionally dry. Blue shale at
18 ft.
9M 3 Ralph Seely 390 Dg| &1 {65x 50 5%| --- | -- |Gravel 55,8 8-21-54 3 |13/4| D,$ | Temp 54.
9P Sam Leathers 420 | Dr | 287 8| 147 |117|16|Gravel and 80 1-5-54 | T1 5 |D, Itr } Pumped 4 hr at-40 gpm, dd 20 ft.
coarse sand Cf, L.
10F1} Hilma Leine 448 | Dy | 84 40 6 | ---| --|Gravel (7} 79.5| 8-20-54--|3/4 D | Much iton in water. Temp 54.
11N K. R. Breiden- 295 Dr 64 6] 64 | 37 |22|Gravel and sand 37 | —=ece——- T| 5 [rr Bailed 60 gpm, dd 1 ft, Sulfur
stein taste and smelf. Cf, L, temp 54
12B1/0. R. Lampitt 292 Dy 35 48 10 | --- | == |Sand and gravel| 27 | =====au= J| 3% D,S { Clay and cemented gravel above
aquifer-.
12R1|--- Clark 290 by 53 30| 10 (---| == |Gravel 51.4 | 8-19-53P| 3 D,S | Cemented gravel entire depth. Cf,
temp 54.
14B1(--- Blomgren 250 | Dy 39 | - 0 | === | -=Gravel (7} 36.5| 8-19-53 4| 2 D | Pumped dry easity. Temp 56.
15A1| Perry Zion 260 | Dr 44 6|-~=== [=— 1 --|Sand and gravel| 22.4| 8-26-53 P | 1 D,S | Pumped 1 hr at 10 gpm, little dd.
Casing perforated. Cf, H.
15A2|-—--—- Do====-- 265] Dr 46 12| 45 | 28j12(Sand and gravel| 25.0 | 1-21-B3 T} 5 Irr | Pumped 75 gpm, dd 20 ft on
5-17-50; less than 32 gpm in
fall of 1952. L.
17E2 Russell Foreman | 205 Dr | 182 6| 182 |139( -- [sand, white  |-——-—— | ~——————- Jil 1DS L.
17M] Matt Uitto 2001 Dr 90 6 110 [100]| == [--—- Do~---- 37.71 8-27-531P(3/4] D | Gravel to 10 ft, overlying soap~
stone (?). Water produces an
iron stain, Temp 54,
17N]| Oscar Andersen | 180 | Dr | 145 &f----- L B e 10-12 | ~---—-- J1 g D | Pumped 8 hr, dd less than 1 ft.
inst Water soft.
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1901

19MY
19Q1
200
20N1
20R1
21C1
22H1
236Gl
2402
2581

26C]]
28N2]
29E]
29P1]
30D1
32C]

32D0]
34M1

Fred Johnsan

Mary Ann Raab
R. A, Parish
Logan Ferrier
William Schoch
W, Erickson
Charles Perttula
--- Davis

Sulo Kalehmainen

Ed Ritzman

Mrs, Ahonen

Wayne Kattelus
Robert Wigley
0. H. Schmidt
Notthern Pacific

Ry.
E. D. Allen

Town of Vader

A. Bruner

J. T. Krusor

435

375
365
150
180
410
420
253
185
110

180

100
240
175
143
160
140

134
73

Dr

Dr
Dy

Or
Dg
D
Dg
Dr
Dr

Dg

Da
Dy
Dr
Dr

Dr

Dr

105

93
47
42
75
58
63
67

110

568

24

24
21
30
186
55

220

75
17

42-36
24

30
42

43

48

23

63

72-60

100

25
124
35
80

62
20
140

Sand, coarse 65 | memmeme- J

= J
------------ 36.4 | 8-25-53[J
—immmmmm——- [ 26,3 | 8-27-53J
Basalt 12 1947 |J
------------ 51.3 | 8-21-53J
Gravel 55.8 | 8-21-53]J
----- Do---- 62,51 8-17-53% )
Gravel 16 | === --
------------ +20 | N
Gravel 19.7 | 8-18-531 5
----------- 11.87 8-19-53 %
——————————— 15.8 | 8-25-53 5§
Sandstone, 23 B-22-53 S

yellow
Sandstone 22 5-3-51|T
Sandstone, R 35tp | --——-~-—- J
hlue R 45

Sandstone 20 | ====me- T
__________________ ————————— J
Silt, sandy 10,7 | 8-18-53 %

1/3
1/3

D,s

D,S

Irr

b,S

0,5
RR
D,s

PS

Water at 60 ft and 100 ft, yield

8 gpm, Water produces an

iron stain.
Dug to 26 ft. Yield 16 gpm.

Water produces an iron stain,
Supply adequate for normal use.

Penetrated clay mostly. Temp 51.
Supply usually adequate. Temp 53,
L

Temp 54,

Soil and "hardpan" to 10 ft, gravel
to bottom.

Pumped dry in 2 hr. Reportedly
very little seasonal change in
water level. Cf, temp 54.

Bailed 40 gpm; dd 9 ft. L.

Test hole, U.5.G.S. Fuels
Branch. L.

Dug to 30 ft, penetrated 26 ft of
blue clay ahove aquifer.

Supply for 2,000 chickens.

Weil bottoms in blue clay. lron in
water. Temp 55,

Water produces orange stain; bad
odor occasionally. Temp 53.

Water produces brown stain.

YILym ANOOYD -

Pumped 18 hr at 70 gpm, dd 108
ft. Ca, L.
Water produces brown stain. L.

Water tastes salty; used only when
creek supply low, Pumped 86
gpm, dd 140 . Ca, L.

Supplies several famities. Watet
produces brown stain, Ca.

Occasionally dry. Penetrated silt
entire depth.

LB



Table 1, -- Records of representative we!ls in Lewis County, Wash. -- Cantinued

F Water-bearing zone(s) Water level Pump
) o= T . @
@ -~ = o o
. . u e a |~ @
Qwner or = E Tg" g £ § h 5 |
tenant 313 E “ a a|= c are;cter 0 Date 5| B Remarks
- . = £ et o bl 0 Tcw = g
o @ 5 =} 8 S 2e material ezt - =3 f’_—
= 2] ] = g £ | s|= 5 o B| B
5 S8 8| 85| B | B < Sl 5| %
= < = o =} o ol 2 -1 | =
T.11N.,R. 2W. -- Continued
34R3A --- Beyers 160| Dr 60 & 56 | 48| 1+| Clay, sandy 26.4( 8-18-53 T| 3 | D,S | Pumped 40 gpm, dd 20 ft. Pumped
Irr sand. Cf, L, temp 52,
35E) George Leeder 165 Dy | 36 36| 36 |- | -] mmmmm——— 31.5| 8-18-53J| % i D,S | Pumped 3 hr when water level
measured. Cf, temp 54,
36A2 C. R. Calvin 205 v 67 7| —— 55] 12| Gravel, logse 26.4 1 8-17-53Sb{ 3 | D,irr | Pumped 40 gpm, dd 40 ft. Little
iron in water. Well formerly 42
ft deep in “hardpan", with much
iron in water. Cf, temp 55.
36Ad4| -—----Do---~-- 205§ Dr 65 8| &5 | 27| 13iSand and gravel] 20.9 | 8-26-54| T| 5 Irr | Pumped 100 gpm, dd 10 ft. Iron
: inwater, L.
T.11N.,R.3W.
8 D1 Robert Cabe 350 Dy 22 36p 22 | === ——|Gravel 11.8| 8-4-54°(s| 2 | D,S | Water hard.
17GY Fred Doweli 375( Dy 14 72| 10 | ---| --|Gravel and clay 9.2| 8-4-54 {5 | ---| D,S | Pumped dry. Water soft,
25A1 E. D. Alien 155 Or | 350 2| ~=~ee e Il e e B Ni-==] N Deep water salty. Plugged at
' ' 14.9 ft.
26PLJ. §. Peters 160] Dr ] 230 6| 80 |- == mmm————- 75 mmmmte e (G ——- D | Pumped dry, Water soft,
34P1 Ben Heliand 206 Dr 89 6| —-~-- -=-| --18and 12.6| 8-4-54 |J | 1 D | Water hard, some iron,
35DL H. E. Dobbins 180{ Dy 13 60 Iy 9 --1 Clay, biue 12.0| 8-9-54 |§
T.11N.,R.1E.
6Q1 Oren Leyton 180| Dg 95 |--——-- 0 | -—| --{Gravel 7.5| 9-25-535| & D | Water has greasy film, produces
brown stain.
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1401|M. J. Kalich 580 | Dbg | 23 36 0 |--- | == JRock, volcanicj--—---- |=c—=-—c== S| 3 | ---- |Dry late in summer. Cf.
(?), jointed
I15CI[H. L. Withrow 347 | Dg | lé 36 0 |-—-|-- |Clay, red 13 [=mmemeee- B [---1 D |Dry late in summer. Water soft.
o : . (H)
16J1 [Harry Inman 318 Dy | 19 30| 24 |---1--|Sand and gravel] 67 8-13-54| 5 {--- | N |Water hard, produces an iran
: ’ : stain,
16P1[—-mmrmmmrmm = 3161 Dr | 540 | --==-- [ === Bl el e T Bl Ni---1 N |Testhole, U.S.G.5. Fuels
o ’ : Branch. L.
19K1|A. F, Schmit 300 Dr 4112 6| 112 [100|124Sand, blue 30 feeemme- --lp|3 D |Water hard; iron in water. Yield
' : - : 20 gpm. L.
20C1| ~=mmrmme e 330 | De | 223 | ====mm | ==~ el w=| N |-—= N Test hole, U.5.G.S. Fuels
: ' Branch. L.
29Q1Joe Eckels 285| Dr | 200 6| ----- e | = e 96.2 | 8=-13-54{P | 1 D |Well can be pumped dry. CF.
33P1|C. F. Quinn 3801 Dg | 23 8y, 23 |--- |- |Gravel 19.8 | 8-17-54|5 | % D |Dry late in summer. Water hard,
1T. 12 N.,R. 1W.
IN1|E. §. Payne 555 Dy 20 36| 20 | ---| --|Sand andgravel 6 |----—--- N 1=-==] D jWell flows in winter and spring.
b : red o Water saft.
4K1|A. Dec 560 | Dg [ 35 48 L e e == 13,1 1]1-9-53 |S| % [D,S |Ci, temp47.
4M1Weldon Pascoe 530 Dg | 23 84 o R e B 3.8 | 1-9-53 {S | 4 D |Temp49.
4M 3 Jackson Prairie | 537 | Dr 86 6| 86 |---|--|Sand and gravel] 32 1-31-47|J | 1 | PS |Red clay overlies aquifer. Supply
School B ' - for 45 students,
4N3|Paul G. Engen 540 | Dr 92 6] 92(?) B6| 6 |Gravel 21 9.27-53[J | 3 |D, Irr [Pumped 12 hr at 30 gpm, dd 10 ft. |
Rapid recovery. L.
5C2|0.W. Bliss~ ~ |526{Dr | 115 6f 115 | 85| -- |Gravel, yellow 28,2 1- -53 1J 1t D,C |Supplies two homes and a cafe.
Temp 49,
SE1|A. A. Singer 525 | Dr | 128 6| 128 1115]13 Gravel and sand] 32 4-21-52{T | 7% | lrr |Pumped 4 hr at 120 gpm, dd 38 #.
’ i . . . clean Rapid recovery. Cf, L, temp 51.
5E2|A. A, Singer 525 | Dg 39 36 5 | 35| 3 Sand and gravel| 34.3 [10-24-52|J | 1 D [ Supply adeguate.
. : clean
5G2|Rex Briem 528 1 Dr 77 " &) 68 72 5iGravel 20 to 25| 7-  -50{J | % D |Water soft. L.
5H1|Leslie Sample 530 | Dg 33 . 60 g o= [-- | memmmmmemeee 2.6 | 1-9-53 |§ |--- D |Imadequate during summer. Cf.
5M1L. B. Johnson 5101 Dr 50 6 50 | 46| 4 |Gravel, fine 13 4- -52|Pi % D |"Hardpan" to 46 ft.
5p1|Alanzo Corp, 524 :Dyg | 35 481 42 |--< [--|Clay, yellow, 3.0 |1-15-53|J | ¥ | D,S |Rapidrecovery.
’ and weathered
' gravel .
&6Cl1iD. C. Alexander ;510 | Dg 36 42 5 |- == | wmmmmmm——— 1.1-{1-8-53 [J [ 2 | D,S |Pumped blue sand. Temp 48,

43LYM ONNQHD
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Table 1. -- Records of representative wells in Lewis County, Wash.

-- Continued
2 Water-bearing zone(s) Water level Pump
E = L - v
2 = o Bl 8
Ownet or o = g = s 3 S
o - = & ] Character = «
) tenant o s g o ] E E of -‘%_é’ E Date g % Remarks
=z 5 |l%s| ® 3 5 sle material asE g| =
= 2| «l 5 & £ | 5|3 z o 3| B
3 S| gl Bl 5| 3|32 2 sl 5| %
ES < ~| a a a Qi 2 -l ] =
T.12N.,R. 1W. -~ Continued
6K1] w-mmmmmmm e 500| Dg| 24 48 3 [===|--|Clay, yellow, 1.6 1-8-53 |SJ1/3] D |[Temp 46.
and weathered
grave|
6L1[G. E. Chappell 505] Dr | 106 6; 106 | 90|16(Gravel and somd 29 1- 5200 #% D,S | Pumped % hr at 40 gpm, dd 43 ft.
sand L.
7C1|Ray D. Surface 501\ Dr 82 6] 82 | 60|22|Gravel, fine, 20 8- 5210 (1/3] D {vield 15 gpm.
and sand
7DI[E. Billingsley 502| Dg{ 45|60-48 [ Bl R 32.7(11-12-520¢{ 4 | D,S ! Supply for 6,000 turkeys. Temp
53.
8A1| Levi Westgard 540 Dg 40 36 4 |-~ | ==|Clay {?) 17.8| 1-15-53 J | ==~ | D,S | Water level reported 33 ft during
fall.
80D1| James Corp. 523 Dyg 39 48 4 emm | mm| mmmmmm——a— o 17.5] 1-15-83J | 1 D,S | Can be pumped dry. Temp 48.
8P1J. P. Guenther 522| Dg 27 42 22 | 22] 5(Gravel 10.8 1-16-53 5| 4 D,S | Water entering well at 11 ft,
1-16-53.
8Q1| Jack Salshury 515| Dg| 22 30 7 | === =--|Clay, brown 14 | ===meeee S11/3] D,S | Water {evel reported nearly constant.
Iron in water. CFf,
9A1 Henry Lucas 56| Dg; 33 42 L el Bl I 1.4| 1-14-53 S| =--- N |Cf, temp47.
(H)
YA ---~--Do~emmrun 561 Dr 92 6/ 92 | 85] 5|Sand, fine, and 13 1947 (J] 1 D | Yield 75-100 gpm, L.
gravel
9B R. R. Neer 560| Dg| 35 42 4| = | vmrmvmamaaa 3.1[ 1-15-53J1 1 | D,S | Supply for 4,000 chickens, Cf,
9D G. C. Gruel 321 Dgi 13 33| ~—--- -==| == |Gravel (?) 4.9 9-15-523 N| ---¢ N | Standby use for fire protection.
9D3 Rae Mathis 521 Dg| 28|180by| 28+ ——-| | =—m-mmmemem- Flow | ——-=mmmm s| 3 D
144
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904

9J2
9N2

10C1
1061

10G3
10HI

11C1
11K1

12p1
12N2

12p2

1301

13J2

15€1

15NL
16K1

Ralph Boe

K. R, Thomas
F. .. Young

C. K. Adams
Lena Blavelt

K. M, Walker
Harry Matthiesen

Omer 0. Rud

Claude Lewis, Jr,

H. A. Ekiss

W. L. Anderson
Edward Moltz
Duane thapman
Warren Smith

Dan Boone, Sr.

P. T. Hurd

Wash, State Parks

and Recreation

Commission

333

550
540

568
577

578
524

585
422

496
448

458

435

462

440

373
400

Dg

Dyg
Dy

Dg

Dr

Do

Dr

68

29
45

38
28

14

22
21

30
35

40

27

120

16

18
61

42
48

60-36
36

42
72

36
48

52

54-42

30

42

12

72
24

68

22

0-6
25-30

120

16
13
61(7

40

41

- J
------------ 13.0 § 1-16-53|s
------------ 3.5 | 1-28-53|)
Clay, yellow, 3.5 ) 1-16-53|pP

and gravel
Gravel , 24,8 | 1-23-53|s
weathered
------------ 28.6 | 1-23-53!p
Gravel 1.3} 1-23-53|%
————— Do-----1 14.0 | 1-16-53|§
------------ 5.8 | 1-23-53[8
Gravel andsand,; 25.1 [ 1-20-53(5S
¢lean
Gravel andsand,}] 21.7 | 1-21-53|J)
cemented
Sand (7} 10.1 | 1-21-53/4
Gravel, weath- 2.2 | 1-21-53|B
ered, and (H)
sandy clay
Gravel, ce- 30.5 | 9-10-52| T
mented, sand
and fine grav-
el
Gravel (?) 0.8 | 1-22-53{§
Clay andgravei, 6.9 | 1-22-53[ 5§
cemented(?)
Gravel 16 Spring,
1950 (N

A b B po

(S S

c,D
Tre

lrr

D,s

Supplies grocery store and service
station, 100 gph for refrigera-
tion unit, Water feve! near land
surface,

Cf, temp 47,

Water hard, corrodes pipes and
metal utensils badly.

Can be pumped dry; rapid recovery.
Cf.

Cf, temp 48.
Reportedly pumped dry in 12 hr, with
4-hp pump.

Pufnped dry in fall. Water entering
well at 4.5 ft, 1-23-53.

Can be pumped dry in 6 hr with
present pump; rapid recovery.
Water rusts pipes.

Water has mineral taste. Water
entering well at 5% ft, 1-21-53.
cf.

Supply adequate,

¥3Lvm ANNOYO

Pumped 7 days at 320 gpm, dd
81} ft. Irrigates 60 acres. CF,
L, temp 50.

Encountered white clay and gravel.
Water hard.

Can be pumped dry in fall; slow
recovery,

Pumped 30 gpm, dd 38 ft. Iron

in water. Blue clay to 20 ft.



Table 1. -- Records of representative wells in Lewis County, Wash. -- Continued

4 Water-bearing zone(s) Water level Pump
- —
s | 2 g o
. 2 = h‘;-‘, el 8
Owner or = = $ = =8l en £
5 — = - aracter B o e
. tenant R g g “ § 5 E of %'E 3 Date 2 k> Remarks
2 2|5l ® & 5 2| e material ases 8| =
= 2| ] & £ £ 153 2 w| &1 ©
3 S| 8| 8| B g | E|= < SR
= < ~| o =Y a & |k 2 =l | =
T.12N., R. 1 W. -- Continued
16K2Wash. State Parks{ 400| Dr | 104 10 97 | 92| 6|Sand, brown 40.51 9-10-52/Sb| 3 |D,PS | Pumped 7 ht at 55 gpm, dd 72 ft.
and Recreation and black Much iron in water. Cf, L,
Commission temp 52.
16L] ------ Do---—--- 400 Dr | 263 6| 100 {200| --| Sand 62.8| 5- -53 N|---| N |Drilledto 350 ft, nearly all through
blue clay and shale. Yield very
low.
16QY E. S. Hofmann 368 Dg; 36 17.9| 36 | 21| 1] Gravel, ce- 12.6| 1-22-53 S|---| D
mented, and|
clay
1604 Wash, State Div. | 378 Dr 58 6| 58 | 45]13|5and and gravel| ======= [=r-r-—- -~| == D, inst| L.
Forestry
18DA E. J. Updyke 479| Dr 21 6 21 | 19| 2] Gravel 6.0] 9-19-52 5| &£ | D,S | Bailed 17 gpm, dd 1-2 ft. Clay
overlies gravel.
18E] Roy Reinke 481 Dg| 26 28 g | ===] =] == Do--—-- 19.212-9-52 | S| ---| D,S | Cf.
(H)
18M1 Ben Meier 4801 Dr g7 6 84 | 55(32|Gravel and sand 17,7 | 3-12-53 --| --- D | Bailed 20 gpm, dd 42 ft. Cf, L.
19C1| John Sokolich 500| Dgy 34| 72-48 8 | -~ | --|Gravel and clay| 28.2|12-5-52 --| -—| D,S
19F] W. F. Barber 485{ Dg| 23 48 6 | -—| --|"Rock"and clayl 2.7 [12-10-53 S| } D | Temp 48.
19M¥ Isidor Von Rotz 478| Dg 18 3| 14 | ---| --{Sand and gravel 16.8(12-9-52 | S| ¥ b | Supply inadequate; rapid recovery.
Temp 51,
19N] John Meier 490| Dg| 44| 54-42 4 { o= | ==] = 37.1]12-10-52 4 % | D,s | Cf, temp 50,
20L1 William Meister | 362| Dg 22 (48 x54] 22 | 20} 2|Gravel and sand, 4.2 5-13-53 B| --~| D,S | Blue-gray muck to 20 ft.
clean (H)
21B1 Lacamas Schoo!-| 368| Dg 16 30| ----- el B B 13.2(10-14-53 5| ---| N [ Supply inadequate
house (aban- 0.9| 1-22-53H)

doned)
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21t 1 Louis Elken 346 | Dgj 14 12| 14 |--- [=-= |[Clay (?} 2.8 | 2-12-53(8 |---| D |Pumped 44 hr with plunger pump;
dd 10 ft,
21P1|Jokn Grohs 341(bg| 12| 4-48] 12 | 10| 2 [Sand andgravel 1.6 | 2-12-53(5 | } 0 |Casing: 4-inch tile to 8 ft; 48-
inch to 12 ft. Cemented sand
and gravel to 10 ft. lron in
. water,
21P2|E. J. Bayne 350{Dg| 15 48| 15 | 14| 1 [Sand, cemented T | mmm—— S|4 | DS [loninwater. CF.
22C1{J. J. McEwen 377 g 14 28| 12 71 5 |Gravel, ce- 3.7 | 1-22-53/s{ % | D,S
mented, and
sand
23N1{E. L. Fish 388{Dg| 22 (60-48 7 | 18| 4 |Sand and cob- 18.7 | 9-15-32|s| + | D,s |cf, L.
bles, clay 16.6 | 1-29-53 ler
binder
23R1|E. G. Harris 4031 Dg | 32 [50-36 5 |--- | -- IGravel, ce- 23,71 1-28-53|P |~~~ N |Cf.
mented (?) (H)
24A2[Russell Gibson 4511 Dag 43 |139-36 11 [=== | e | —omem Do----- 37.7| 1-23-53(0 | % S |Cf.
24N1|E, G. Harris 417 Dg 23 42 8 [-—-—- |- |----- Do----- 32.0 (| 1-28-53;J | ¥ | D,5 |Water entering well at 8 ft,
1-28-53. Cf.
25R1|Walter Harmansgn{ 355 | Dg 34 48 9 |=-~| -~ |Gravel 29.0 | 1-30-531J | 3 D [Water level reported to vary 1-2 ft
seasonally. Cf,
26E1|Leroy Davidson [386[Dg | 21 40 0| 16f 5j=-=-- Do----- 15.1  1-29-53/s| 4 | D,S
26J2 Carl W. Pitlick 405 | Dr 68 6| 68 |-— |--|5and, coarse, | 38 |=meee———- J |2 D |Bailed 8 gpm.
: and gravel
27EY|Robert Williams | 366 | Dr 31 6| 31 | 28} 3|Gravel 12 Spring [S | 4 | D,S |Water levelreported nearly constant.
1951
27H1|L. L. Francy 382 (Dg | 19 60 L e R B 2.4 ] 1-29-53(8 ] 3 | D,$ |Ironinwater. Cf, temp 47,
28F1(M. E. Sinclair {355 |Dg | 16 |60-42 8 === == |mmm———————e- 11.4 | 2-12-53(S1--—-|{ D |Cf.
28P1|Glenn Netteland {344 | Dg 16 |55-48 2 === |- 12,5 | 2-12-53|S 1 ¥ | D,5 |Supply usually adequate. CF.
29D1iM. E. Hart 345(Dr | 32 6| 32(Mf 32|-- [Sand, coarse, | 10.1 | 5-13-53(S5 ;---| D |Pumped 40 gpm, dd 3 ft. L.
green-hiue H)
32G1)Milton Scott 328 |Dg | 20 45 4 |-m- - frmmmmmmmemaee 2.8 1(2-13-53(s | & |D,S |Cf, temp 47.
32Q1|Ear! Chandler 334:pg | 21 50 & |- fom | o 10.6 | 2-13-53|s5 | 2 D |[Cf, temp 47.
33C1|J. Pluard 34231Dg | 22 . 48 0 |--- |-~ |Gravel 19.4 10-24-52|5 |~~~ | D {Penetrated weathered cemented
gravel, H.
33G1)James R. Allison |353 |Dg | 30 54 8 |- |- [--—-- Do---——- 2.4 | 2-11-53|S | 3 | 0,5 !Gravel to bottom, Can be pumped
. dry.
33H1|C. A. Payton 355 jDg { 27 48 I el Rl R 20.3 | 1-29-53[S 3/4( D,S [Temp 47.
33L1jD. L. Mitchelt 345 | Dy 40 54 5 [--- = |remmemm——— "33.6 | 2-11-53{J {3 D ;Water contains iren, Cf.

d3ILYM aNNOUD
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Table 1. —- Records of representative wells in Lewis County, Wash, -- Continued
R Water-bearing zone(s) Water level Pump
5 =
2] £ 2 | 5 "
3 = = i g
Owner or ) E E g £ ?; - Ch b E
wart . | 8131 2] 5 | B |BS] W [g28| e | | 3] 2 Remarks
X R < .| g z e o 21w of 2L 3 g r
2 & 5 s % k=] 2] material ol g E
— E el I £ S| 3% E o ¥ o
3 S| &l 8| E g1 5|2 X gl 5| 3
= < (= a a a alkF -1 | =]
T.12N.,R. 1W. -- Continued
34A1f Leroy McConnell | 380 Dg | 46 48 R T I 38,3} 1-29-53J | 3 D,S | Occasionally pumped dry during
. summer. Temp 49.
34D2|Mrs. Theresa 361) Dy 30 60 5 |- |--]--=-=--——===] 14.8 Cf, temp 49.
Borto '
34J1{John Dorn 340 Dg 32 60 2 === = ——————— 29.6 Pumped dry in 20 min, Water level
reportedly constant. Cf.
34R1j George Herren 332(Dg| 51 72 L I 34.6 Can be pumped dry in summer. Cf.
35G1| Henry McQuigg 340| Dg 35 42 8 | ~==|--|Gravel 24 Has heen pumped dry in 2 he.
36D]1|wW. L. Dillon 330§ Dg 60 48| 25 |---|--| Cobbles and a0 Cf,
boulders
36E1|Phillip Gissel- 342|Dg| 55 48 5 === | = | mmmm e mmemem 51.7 Supply usually adequate, temp 49.
berg
36R1|John Hinkley 275| Dg| 28 ;72-48 4 {---]--{Gravel, cobbles|{ 14.1 Supplies two homes. Can be
boulders, pumped dry.
some sand
T.12N.,R. 2W.
1N1|Wendedl Hill 481 Dg 29 | 52-40 L I 27.8|12-4-52 (5| 3 | D,S | Supply inadeguate. Cf.
1P1!{ Ben Richardson | 484 | Dr | 129 6 129 |116|13] Sand, cearse, 30 8-29-52/J [ % [D,Imw JL.
. and gravel
2D1} lvan Buckavic 460 | Dg | 42 60| =---- el il e e 32.7 [11-13-52(J ! % D [Temp51.
202 ---—- Do-sm==== 460 | Dg | 16 |30 x 30| -——-- 13¢ 3| Gravel 0 7-24-53 T1 5 Irr | "Hardpan™ from 2 to 13 ft. Pumped

8 hr at 75 gpm. Supply barely
adequate.



2E1
2H1
2J1
2N1
2P1
2Ql
3A2
3F1
3J1
3N1

3Q1
3Q2

4H]|
a1
4q1
403
5M1
6C

6J1

7J1
72

Charles D, Hoag-
lund
J. H. Nelson

C. E. Goudie

H. McKee

J. H. Constant

R. A. Laney
Gunnar Larson

E. G. DeHaven

R. S. Randt
Harry Lipps
Tom Estep

Wilbert Beal
John Clark
John Gaines
W. K. Wachter

Holger Nelsan
Henry Schombel

466
482
482
460
485
475
464
450
468
450

458
460

418
438
449
446

410
565

513

715
700

Dr

Da

Dr
Dr

Dy

Dg

Dy

Dr
Dr

Dg
Dg

Dy

Dr-

Dr

43
50
140
483
53
33
200
84
42
42

45
29

20

44
110
184

54
65

38

233

75

48

48

54
42

a8

20
137

194

35
70
20
50

40

Clay and gravel|

Ciay and weath-
ered gravel

| Gravel, sandy,

clayey

ered gravel
Boulders, grav-

el, tight

sandy matrix
Gravel

Sand, fine
Sand, black

Clay and weath-
ered gravel

Clay and weath-
ered gravel
and cobbles

Gravel, coarse

Gravel

Sand

Sand and gravel

Gravel

Clay, sandy,

consotidated

Basalt, frac-
- tured

Clay and weath-

37.9
42.8
70

26.7
41.7

30.4

100
30
23
39

35.6
26.5
12.
34,

35,
94.

N O

48.
63.0

33.5

Dey
14.4

11-13-52
11-12-52
6-4-52
11-13-52
11-12-52

11-12-52

12-31-52
9- -50
5- 51
9- -52

11-14-52]
Fall 1947
11-13-52,

11-14-52
11-14-52
11-14-52

5-14-53

11-19-52
11-5-52

11-19-52

11- -51
11-20-52

= w»

o O

D,S

D,S
Irr
D,S

D,5

B,S

Temp 50.
Supply usually adequate, Temp 53,

Pumped 4 hr at 135 gom, dd 55 ft.
L.

Cemented gravel to 20 ft. Cf,
temp 51,

Temp 49.

Report much seasonal fluctuation
of water level. Water soft.
Temp 49,

L.

Bailed 164 gpm; dd 35 ft. Water
slightly blue. Cf.

Iton in water. Water hard for 2
weeks after heavy rains.

Cf, temp 48.

Yields 2 gpm. iron in water.

Temp 50.

H3ILVM ANNOYD

Supply for 2,000 turkeys.

Topseil to 8 ft, clay to 40 ft,

Temp 50.

Pumped 15 hr at 260 gpm, dd
18-20 f. L.

Temp 50,

Supply for 2,000 chickens. Cf.

Temp 50,

Some water in jointed basalt. L.
Originally 75 ft deep. Iron in water,
Water turns black when soap
added, yeilow when bleach added,

CF, H, L, temp 50. tn



Table 1. -- Records of representative wells in Lewis County, Wash. -- Continued
g Water-bearing zone(s) Water level Pump
- — @ -~
gz 5|3l E:
Qwner or = | _|1 = g £ S| 2| character ES N
) tenant é o I s B 15 b of -g;é’ 2| oate 5 z Remarks
S E I z S | || g| maerial joB= 3| 2
= 2| el s £ | =|= z of B[ ©
] Slegl 5| R o | g|= = S -
= < - (=1 =} (=1 o= = i o
T.12 N., R. 2W. -- Continued
BAZ Archie Floch 4041 Dr 69 6| 69 | 68| 1|Sand, black 44 7- -471J [ % | D,S [Water soft, L.
B8H1{Paul Sobolesky 400\ Dg 48 48 4 | ==--{ --| Cobbles 45.2 {11-19-52|P} 3 D |Report more water in summer than in
winter. Cf, temp 51.
8J2|Fred Conradi 410 | Dg,| 90 6| 90 {-—-|--]Gravel 74 10- -49{P|---| D,S {Well dug 71 ft, Bailed 10 gpm,
Dr dd 3 fr.
8P 2| George Fries 550 Dr | 155 4t 140 |=== | -- | === Dry Swnmer |T| 5 N L.
1952
8Q1{Norman Fries 505] Dr | 140 6| 136 [1346| 4|"Rock,"jointedy 30.4 | 3-10-53|T( 5 Irr | Pumped 7 hr at 75 gpm, dd 58 ft.
30.0 11-20-52 Water soft, Cf, L.
9Al|H. G. England 455 | Dg 51 48 6 | 45| 7|Sandandgravel| 44.9 ]11-14-52{) | 4 | D,5 |Soi! and clay to 20 ft; sand and
cemented gravel to 52 f,, Water soft,
9A2[-————- Dpes--=== 1455 ]| Dg 62 48 6 [---|--[Gravel and sand 6 11-14-52{P | % S |Well connected with 12/2W-9A1,
L. '
9B1|M.G. Egebert 450 | Dr | 150 6] 150 {140|10 Gravel and sand| 99.3 | 1-27-53|5h(--- D | Has been supply for 8,000 chick-
ens. Water soft. L.
9DILW. J. Wilson 410 | Dg 70 42 5 | 30|14 |Sand 67 11-18-52|P | 3 Irr | Report less water in winter than in
summer. L.
9E2{Clarence Sobol- | 415} Dy 59 42 18 {--- | --|Cobbles and 53.0 11-19-52|P |3/4]| D,5 | Report 3-4 Ft water in well before
esky gravel 1950 earthquake; 6-8 ft since.
Temp 50
9G1]E. R. Gill 437 | Dg,| 135 6] 135 |127( 8|Sand and gravel] 71 2- -47{P[3/4| D,S | Dug to 80 ft. Water level dropped
Dr 51 ft when drilled. Baited 10-
15qpm. L,
9L3{J. M. Cooper 440 | Dr | 79 6l 80 | 60|194Gravel, cemen-| 65.6 [11-20-52(J [ 1 D |lron inwater, H.
ted, and clay
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L4

201
9R2

1001
loD2

10NI
1151
12A1
12N1
12Q1
13C1

13E1
13P1

14A3
14E2
14R2
16A1
16C1
16E1
16E2

16E3

G. R. Smith 435
Hope Grange Hall | 437
John Behymer 440
C. W. Carlson 465
------ Do------- [ 465
L.P., Schwarzkopf| 440
Lew Cambridge 465
Dick Blanksma 473
Ed Malarz 490
Carl Thomeson 471
John Pierog 464
Albert Neuert 460
C. L. McCuen 468
. L. Hemenway |472
August Sturza 450
St. Urbans Grangei 460
Willis Porter 412
R. Jengen 440
James Maguire 475
—————— Do-----—- (4860
------ Da=====u= | 475

Dr

Dr
Dr

Dg

Dg

Dr

143

110
225

57
190

100
103
15
58
14
30

25
29

26
35
21
60
46
22
22

185

8-6

60

42-36

48-40
28

48-30-

48-72
60

92

94
195

125

100

51

15

55

Gravel, coarse
to fine

Gravel

Gravel, some
clay

Clay and cob-
bles

Clay (7)

Gravel, coarse,
and sand

Sand and gravet

Gravel and sand

Sand and grav~-
el (7)

Clay and gravel

Sand, black

Clay, sandy,
and gravel
Gravel (?)
Gravel and cob
bles, weath
ered; sandy
clay
Gravel, weath-
eted; clay,
sandy

Sand, fine

693

77.3
74.5

49.5
50.4

28

21.
12.4
44.0
12.2
24.8

20.0
21

23.0

17.8
16.7
16.2
50.2
39
21.0
4

18.

2- =53

11-14-52
2-17-53

11-14-52
9-23-53

Fall 1950
12-3-52
11-12-52
12-3-52
12-3-52
12-3-52

12-4-52

12-4-52

2-25-53
12-2-52
12-10-52
11-26-52

11-25-52
11-25-52

i i [

74

3/4
73

1%

1/3
i

oo ow

D,s

Pumped 4 hr at 284 gpm, dd 11 ft,
cf, L, temp 50.

To be used for Grange hall.

Pumped 4 hr at 75-80 gpm, dd
24 ft. L.

Supply inadequate. Temp 49.
Pumped 4 hr at 100 gpm, dd 63 #t.
L.
Pumped 1 hr at 120 gpm, dd
55 ft. Pumped fine sand, Ca, L.
Water level reported nearly constant.

Temp 52,
Cf. o
Penetrated mostly clay. Water g
soft, c
Supply inadequate in fall, 1952, 3
Supply adequate. é
Iron in water. Water is hard, =)
-
H.
Temp 51,
Supply adequate.
Supply adequate. L.
Yields only 7-10 gpd, Temp 49, -
Well dug to solid rock. Supply
barely adequate; bailed 3 gpm.
L. o
-



Table 1. -- Records of representative wells in Lewis County, Wash. -- Continued
E Water-bearing zone(s) Water level Pump
=] £ g
Owner o = = - E 1S 21 Character E
@ = - I} — - a
) tenant & E z %5 ] E E of _‘EE 3 Date g % Remarks
= g ls! ™ x 5 8] material as< 5| F
= 2| | = 5 5 S| ¥ 3 el 3| 2
3 212l 5 8| B |E|2 2 S
= < {F| a o a = 2 Flz| o
T.12N., R. 2 W, -- Continued
16F3Mackey Bros. 440} Dr | 154 6 114 §---{ -~| Sand 50 7- -53J|---| D,Ind| Supplies sawmill. Basalt from 42
46.0| 7-20-54 to 117 ft. Cf, temp 51.
16J1|Willis Porter 4451 Dg | 108 42 5 |105¢ 3 | Gravel, fine 102.7 [11-26-521J | 1 D | Can be pumped dry in half an hour,
rapid recovery. L.
16M1H. Goodell 4751 Dg| 35 35| 28(7) === | == | mmmmmm————a- 28.0 [11-25-52|P | % D | Cf, temp 50.
16N1)Henry Mann 467 Dg 5 30 5 |=== | == | === 1.4 )11-26-52| S |3/4] D ]Supplies two homes. Water tastes
odd, stains sink green. Cf.
17A1] Axel Backman 490 Dg 11 36 7 |---| -- Clay, red; "rocks' 9.8 |111-20-52/ P | 1 D | Penetrated clay and "rocks" for
4=12=in. entire depth.
diameter
1781 -----~ Dg-m-en 520 Dr | 161 6| 150 |152| 9| Shale (?} 54 11- -51J |13 S |Basaltto 71 ft. Water tastes and
smells of ail; oil film on surface,
Formerly used successfully for
irrigation. Cf,
17C1| Gus Milbredt 700 Dg| 23 43 0 | 16| &]|Clay 16.6 [11-20-520 S| 4 | D,S ) Dug entirely in clay. Temp 50.
17MXJ. A. Smith 4501 Dr 65 6 65 [rr= | == mrmmreee——— 50 10- 5213 1 D | Yielded only 30 gpd in Qct. 1952.
17N1; Otto Ollie 430} bg 16 42| -———- B e e et 10.1|11-21-53 5| ---| D,S | Supply adequate since deepening
2 ftin Sept. 1952,
17RL Clark Nicewanger | 490 | Dg 15| 48(?}| ~=--- = == | mmmm—————— 10.5111-25-52 S| 1 | D,S | Flows in winter months. Drilled
143-ft dry well in 1946. Cf,
temp 52.
18G1 Jesse Gans 680| Dg| 47 48 Qjmmm| =] mmmmm————— 44.0 (11-21-5214 | 3 | D,S | Iron in water. Cf, temp 49.
18H1 Ed Henry 440G Dg 18 60 6 | === -={ Clay, blue, 14.5|11-21-52 & % D | Supply inadequate. Water tastes
and gravel odd,
19A1)J. B. Skidmore 510( Dg 42 72 T | === == | =m=e—memoem 35.6 11—25—5% Pl % N | Hardclay 7-42 ft. Can be pumped
dry, Cf.
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19L1]]

19Q1
20C1
20G1
20HL
20L1
2101
21K1

2211

22L2
22R1

2301

23E1

23H1

23M1

23R1
24B2

24C1

24H1]

2401
25A1

25C]W

Bill Hillard
Victor Litja

Charles Qllie
William Blum
Stella Hunt

W. M. Foster
Mrs. C. A. Rice
L.S. Cass
George Epley

Toivo Kaija
Joseph Lummer

R. L. Hofmann

William Schaefer

Joe Waller
Emil Hofmann

Evelyn Driskell
C. P. Ruether

Ben Meier
Carl D, Baijey

William Sorensen
0. L. Geer

Douglas Mickelsov{ 471

430
432

448
463
450
405
440
400
440

425
420

464

454

493
473

444
470

475

1470

476
480

Da

Dg

Dr
Dg

Dg
Dyg
Dg

Dg

Dg

Dg

Dr
Dr

Dy
Dr

Dg
Dy

Da
Dg

Dr

30
20

71
39

59
27

33
93

88
22

42

69

134
128

11
72

31
22

16
42

52

36
60-48

&60(7)

58-48
66
36
44

48
50

48

40

o o

48

72-42
60

36
38-44

134
128

—

12

Clay, hard

Gravel and clay,
hard

Cobbjes and
gravel

Gravel, ce-
mented

Sand and "pea’
gravel

Sand, coarse

Gravel andclay,
sandy

Sand and weath
ered gravel

Gravel

Gravel and clay,

cemented, red

Sand

17.
67.

41
27

21.

47.
20.

86.
15.
36.

62,

P> T R T R . §

—

h2-9-52
1-7-53
11-21-52
11-21-52
11-21-52
11-26-52
11-26-52
11-26-52

12-12-52
12-12-52

12-10-52
12-12-52

8- -51
12-11-52

12-10-52
12-5-52

12-5-52

12-10-52

9-18-52
12-10-52
12-10-52

n,s

Dug in clay "hardpan."”
Clay "hardpan" 9-20 ft, Temp 50.

Hard formation from 60 to 70 ft.

Cf, temp 50.

Adequate supply reported.

Water has iron taste, stains clothes
yellow. Cf, temp 49,

Cf, temp 48.

Temp 51,

Temp 59.
Entirely in clay and cemented

gravel. Temp 50,

Reportedly little water-level fluc-
tuation; low yield. Iron in water.
Temp 51,

Originally dug to 75 ft. Water
leaves yellow scum on drinking
glass.

Bailed 20 gpm, dd 22 #. Water-
bearing material at 3 levels.
Yield 17 gpm. Casing perforated

110-120 ft.
Cf, temp 52.
Bailed half an hour at 30 gpm; dd
21 ft. Rapid recovery, Cf, L.
lron in water .

Water is cloudy after heavy rain.
Iron in water.

Water soft, temp 49,

Reportedly little seascnal change in
water level.

Supply adequate.

YILVM ONNOYD
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Table 1. -- Records of representative wells in Lewis County, Wash. -- Continued
E Water-bearing zone(s} Water level Pump
S E
o = (7]
Bl sl
Owner or = = s £ =] 3 E
tenant £zl % : @ o< Character | _ 3 2! pae .| oz Remarks
. = = v Bt el of ST & z| B
g T N & 5 | 212 materal af% 3
= 21 ] = g ER R z ol 2L ©
3 S)el 2| = g [ B2 - g 5| &
= < - o I a A= 2 x| =
T.12N., R. 2W. -- Continued
25D1fwilliam Franz 473 | Dy 25 24 24 |---|--]Clay, red 18.2 [12-30-52| 5] % D,S |Use about 100 gpd; supply
inadequate.
25G1|Carl Radant 4821 Dg | 47 36| 47 |--- |--|Gravelandboulq{ 34 |-----———- Jt 1| D,S |Cavingclay, 13 ft, overlies aquifer.
ders, cemented
25H1|Charles Acord 4781 Dy 32 |72 x 60 & | 24} 81 Gravel 25,7 | 5-13-53| 5 3 b |L.
26K1|L. R. McEwan 476 | Dg | 53 |--=--m | === - | == | —m——————-- 39.3 [ 5-14-53|--| 1 D ]Pumped for 2 min before measure-
ment. Slow recovery.
26MAC. L. Cline 4701 0r | 127 b ===== === | == [ Gravel 46.1 | 5-14-53 P |3/4; D,S5 [Penetrated clay and gravel.
26R1|Woodrow Sipp 500} Dr | 122 6| 123 |-~ |-—|—~——-- 58.1 |12-24-52|P | 15| D,S [Water soft.
56.4 § 5-13-53
2701|W. P. McCarthy | 460 Dr | 137 6| 135 [125]10 [Gravel and sand] 99.3 ;12-11-52[P |---| D [ Casing petforated.
27F1|0le Reinseth 460 | Dy | 102 [44-36 5 |-—- | -—- |'Rock" and clay| 96.4 |12-11-52|F| 1 | D,S
27R1|G. Frelich 465| Dg | 67 48| 10 ) 51116 [Gravelandsand,| 51.6 | 5-14-53|J | 1 | D,S |Water level reported constant,
packed yield high. L.
28HIM. R. Alexander | 457 | Dr | 129 61 125 100[ -- | Sand 100.8 [12-12-52|4 | 1 D |Water-bearing material at 3 levels,
€3]
28J14City of Winlock, | 365 Dr | 260 12| -—--- --— 1 -- Grave! and sand} 13 [ —~---ee- T| 73| PS |Pumped 18 gpm, dd 50 . L.
well 2
28M 1 Bert Johnson 404 | Dr 66 6| 60 | 55(11]Gravel, fine 55 | —eemm—- Jl 1 D | Supply adequate. L.
28R1|City of Winlock, | 355 Dr 55 8| 55 [---|~--|Gravel and 16 -—-~—-=- i T 74| PS [ Pumped 125 gpm, dd 39 ft.
well 1 coarse sand Supplies city in winter. L.
29A1|John Hakola, Sr. | 340 | Dg 18 [42-36 7 | === | == |Gravel andclay 9.0 |12-31-52|P |1/6 D |Water level reported 14-16 ft below
land surface in summer, Water
has mineral taste. CFf.
29H1|Hugo Blumstrom | 410 Dg 53 48 4 40{13| Sand 50.6 |12-30-52(P|3/4] D

00T
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29L1

30G1

3181
31C€1

32p1
32Q1
33B1
34D2

34F2
34G1

35B2

35F2
35G2

35H1
35K1

35R1

36N1

William Qjala

Oscar Wedam

M. G. Perkins

Felix Anderson

Carl Maki

Emil Jarvi

City of Winlock,
well 3

John Zion

V. 0. Harkins
Andrew Hinen

Clayton Mickelsen

J. E, Huber
Ralph Champ

Clayton Mickelsen
C. A. Graham

Gust Nyberg

Edward Lampitt

419

460

545
640

495
405
320
465

470
475

460

465
470

487
460

485

415

Da

Dr

Dr

Dy
Dr

Dg-
Dr
Dy

Dr
Dr

Dg~-
Dr
Dr
Dg

Dg

37
328

207

153

43
315
60
76

176
185

160

45
129

130
48

58

25

48-36

(=2

48
8-6

28

48

36

48
48

48

23
178
200
314
112

150

37

100+
BoO+ 1

84
65

29

Sandstone
Sandy clay
Sand

Sand

Shale, sandy

Gravel, blue-
black

"Quicksand,"
white
Gravel, fine

Gravel and sand

Sand and gravei

Gravel, coarse,
and sandy
Gravel, coarse

Sand and grave!
Gravel and sand

Sand and cob-
bles

33.7

22

26.0
60
12
64.4

65
70

25.7

39.9
42

57.9
40
41.5
53
54.4
138

12.8

5-15-53
1949

12-22-52

11-29-55
5- -52

4-10-53

12-23-52
4-13-53

9-18-52
11-1-52
n2-24-52
1- -48
l2-24-52
Summer
1952
p2-24-52

Sk

3/4

[ S ¢

D,s

D,S

frr

0,8
PS

D,s

PS

D,5

D,s
Irr
frr

Water level reported nearly constant,
recovery rapid.
Water soft. L.

Bailed 40 gpm, dd 37 ft. Yieid
originally higher. L.

Supply adequate. Water black for
3 days after earthquake in 1949.
L.

L.
Casing perforated.
Pumped 8C gpm, dd 48 ft. L.

Can be pumped dry with present
pump.

Pumped 230 gpm, dd 25 ft. L.

Has pumped 120 gam while
irrigating. L.

Bailed 60 gpm, dd 8 ft. H, L.

YILYM ONNQYD

Yellow clay and weathered gravel to
30 ft. Red-yellow sand to 35 ft.
Bailed 5 gpm, dd 22 ft. L.

Bailed 17 gpm, dd 45 f. L.
L.

Encountered thick layer of clay.

Report water level 17-18 ft
below land surface in swmmer,

10T



Table 1. -- Records of representative wells in Lewis County, Wash. -~ Continued
K Water~bearing zone(s) Water level Pump
S >
E =z o = o
N =2 | 2ls3 8
Owner or =) _| = g £ S8 5 o
tenant E T z B 3 2 Charé;cter = -g k™ Date ] & Remarks
. = = = - et 1 a o S w = [
L L 1x5] B = k= 8|2 material & & 58| 2
= 2| 2] s s s | £ 3 z ol F1 @
3 Szl 2105 | 5| 8|2 2 S
= <L [ ) =% (=] al|+ a (= - =
T.12 N., R. 3W.
4BIJ. C. Stech 1,160 Dg 15 21 14 j-== | =~ | Gravel 8 Surnmer St-— D | Water produces brown stain. "Hard~-
1953 |(H) pan" overlies gravel,
5D1) ~=- Unterwegner | 260 Dg 20H 42| 20+[---|--|Clay 6 &- -52/5| % D | Dug entirely in clay. Yield low,
S5FLG. J. Valentine | 320| Dg 47 42+ 47 |- |- -—-——=r=m- 17.3112-29-53 J |1/3] D |Temp 49.
8CLiV. W. Shaklee 283 Dy 30 30 27 | 27| 3| Grave! 0 f[--——--- s| 3 D | Supply adequate. L.
13F 1fJohn King 518 Dr | 220 6 55 | 58| --] —--mmmmmeee 11.1| 1-7-53 [P | & D | Supply for 4,000 chickens. L.
24G1| Irvin Thomas 455 Dr 55 8 55 [-—--|Clay (D) 17.4 | 1-7-53 [J | % D | Well penetrates clay and shale.
Water hard, has mineral taste.
fron in water.
24J1| Ludwig Heitzmann| 442 | Dg; 30 54| 10 | 10{20| ----—-—-r-=~ 0 Winter S| % D ] Well penetrates shale. Supply
. barely adequate in fall,
30Q1( Louis Hill 324 Dg 20 6] 16 | 16; 2| Gravel 18 | ememe—- S|(1/3] D |Pumpsdry in 20 min, Water hard;
30116-20 contains iron. L. .
31R1(J. A, Thompson | 330 Dr | 20 8} ----- === | == | Shale {?} 164 |- St 4| DS
T.12N.,R.4W,
1B1{E. M. Roundtree | 270 | Dg 15 44 5 | ==~ | —-| Gravel 5.2 |12-31-53( 5 (1/3 D | Gravel overlies blue shale,
1N1| Boistfort Schoal | 259 | Dg 23 36] 23 [===| a=| cmmmmmmmme 16.0 | 8-4-54 | S| 5 | Inst | Water bard.
TN - Do-====--1 258 | Dr |465+ 6] ————- e e A el B N|--- N | Encountered salt water.
2G1{Elmer Ellingson | 255| Dg 19 30| 10 |---|--|Silt 8.2 |12-31-53 S |1/3| D | Soapstone at 11 ft. Cf.
2P1|Emil Berg 320 Dv 80 6| 23 |-—|--[Sand 12 7- -50s| 1 | 0,5 !wWater soft.
2Q1(E. A, Born 274 | Dg 27 36| 28 |---|--|Sand and gravel| 13.7 | 8-5-54 | S| % D [ Well pumps dry; water contains iron,
4A1|{Emil Berg 370| Dg 10 48 0 |===|--[---—--- 5.31 8-5-54 | S{1/3| D,S | Well pumps dry; water soft.
8J1|Merle Henry 432 | g 16 241 16 |=-=-}--|Sandstone,gtay] 15 |--=--—- S| * D | Well pumps dry; water hard, rust
colored when boiled.
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12D1| --- Banjuh 261jbg| 16 481 16 | 14| 2 |Gravel 2 | m——— S| % | D,S |Sandy Joam overlies gravel.
12D2|Boistfort Church | 267} Dr | 100 | -————- -----| 10| 8 - - - m— - L.
12MYFrank Riedi 279 | Dg 12 143 14 | 12| -- |Gravel 4.4 12-31-53[5| ¥ | 0,5 |Loam and 7 ft of sandy gravel over-
. lies grave!. Cf.
13M Y George Alden 330 Dr a1 7| --—-- 79| 2 |Gravel, fine 3.4 | 3-20-54{J j--- | D,5 {Water reportedly tastes add in dry
- weather. H, L.
14F1iH. C. Livingston [ 302 | Dg | 21 48 0 [---|-- tShaie, gray 17 8-4-54 |5{ 1} D |Well pumped dry. SuppHes two
houses.
24C1{Harold Parker 3651 Dy 26 60| 26 |- | == | mmm—————- 8.4 | -—~=—m- -|s| 4 | D,S |Water soft.
T.12N.,R. 5W.
2C1|Frank Rumbaiski } 4751 Dr | 200 6] 50 |--=-|=--{Limestone (?) 7.7 1 8~10-54]N | === N |Water hard.
T.12N.,R.1E.
2C1|J. R. Clark 650 | Dg | 48 42 8 |+ |- Bravel andclay] 42.7 | 9-2-53 [J | % D |[Water reported high in silica;
leaves brown stain.
2E1{William Hansen | 690 Dr | 248 6| 244 |220|28|Sand and gravel 212.5 | 9-2-53 |P| 13| D,$ |Cf, L. temp 52,
2ZN1|E. H, Powell 670 Dr | 241 12| 241 |226] 9|Gravel and 214 2- =51 T|[25| iIrr |Pumpedd hrat 180 gpm, dd
yellow clay | 195 5-3-52 40 ft. L.
2PLllE. A. Shore 6751 Dg 55 36 7 | 52| 6|Gravel, ce=- 49.6 | 9-24-54(B |--- D | Dry in fall. Well formerly 40 ft
mented (H) deep and adeguate until area
togged off, then dug to 58 ft.
2Q1| Lawrence Roe 7081 Dg 92 42 8 |-—-|=-|Clay, yellow ! --—--= | ==s=ammv J| % | D, |Well dry & weeks in fall 1952.
3A1|Oscar Dutcher 637 | Dg 25 40+ 4 |---|--|Clay (7} 13.1 9-2-53 (S]] & D | Deepened to 25 ft in fall 1952,
3C1|Ed Zandecky 616 | Dg 29 | ===--- 8 |---|~- |Gravel 18.0 | 9-2-53 |5 |--- D | Dy, first time in fal} 1952,
(H) Temp 52.
3F1lira Baker 6361 Dg-| 75 gl 75 [---1~- [Gravel and sand| 72  j--===--- J| 1| D, |Supplies four houses.
Dr
3Q1{Jake Blair 637 | Dg| 52 42 9 | 49| 2|Grayel 49 | -—-emeea P| & | D,5 |Clayto 8% ft. Water produces red
stain. Cf.
4p1|{a. . Blanken- [ 5801 Dr | 150 | 6-5 150 124/ -- |Sand and gravel| 125 1935 |sb| 2 | 0,5 | Encountered first gravel at 35 ft,
ship
6H1} Frances Finney 640 | Dg 27 |-===-mm | mm— --- | == | Geavel and | ----== | ==————- S|--- D | Water contains iron,
yellow clay
8P2|Dr. J. A. Kehae [ 519 j Dg-| 112 8| 112 | 8512 Sand and gravel] 85 [----==== T 5 Irr | Dug to 89 ft, Cf, L, temp 51.
Ir 10313 ----- Do-----
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Table 1. -- Records of representative wells in Lewis County, Wash, -- Continued

#0T

SANUNOSTY YILYM-ONNOYD GNY ADOTI039

"HSYM 10D Sim3T !

% Water-bearing zone(s) Water level Pump
£ —
= 2 3
® < 2 = @
2| = = 1Bl 8
Gwner ar 2| = ES £ S1&|  Character 3 .
_ tenant g1zl 2] s g | 2|3 of %;’{‘5 Date 5| 2 Remarks
s g || = %3 s 2| material oc== g 2
— 3 u s = S| = ol & <
i Sis 8| B | BB s &l 5| 2
= < | & 8 = & &1 F 2 x| =
T.12N.,R. IE., - Continved
8Q2[J. C. Nelson 5261} Dr | 141 8| 141 | 94|47 [Gravel and sand] 93 6-21-25 T |20 fer | Pumped 215 gpm, dd 14 ft. Pumped
240 gpm while irrigating. CFf, L.
9N1| Anna Judd 548 | Dg | 109 42 6 [~~-|--[Sand (P 105.8| 8-29-53 P |~~~{ D,S | Temp 53.
9Q1|C. E. Farr 572 Dg ) 143 | ==au-- 14 |131| 9|Gravel, ce- 131.3| 9-10-52/ P (1% | D,S | Deepened from 3 ft in 1930. Ca,
mented L, H, temp 51.
10A1[Arnold Hite 6521 Dg 27 36 8 |—|--} === Do-~m== 23 8-27-53 51 1 | D,S | Supply inadequate. Water produces
brown stain,
10P1|Earl Kerr 598% Dy | 158 42| 13 [153| 5| Gravel, tight 153.5 |10-20-54|5b| 2 D | Highest water level reported 146 ft.
) L.
11E1{W. R. Wilson 656 Do 28 60( 10 j---§--|Gravel, ce- 18.4| 8-31-53 5| % D | Water produces brown stain,
mented
11H1[K. P, Lewis 710| Dg 47" 48; 12 [---|--|Gravel 31.3) 8-31-53J | 1 | D,S |Much iron in water.
1IN1{F. L. Guyer 637 Dy 55 40| 10 | 48| 7|Gravel, ce- 48.8 | 8-29-53(J (1/3} D,S | Cemented gravel for entire depth.
mented Water produces red stain; hot
water turns blue when exposed to
copper,
11IN2|Walter Pries 644 | Dg 27 48 4 |- |- - Do————- 22,1 8-31-53{s5| ¥ | 0,5 |Well dry in fall 1952,
12PLS. G. DeGross 565] Dr | 357 4 357 [343|14|Sandandgravel,| 60 1952 T|--— D | Tested at 50 gpm. Supplies three
fine homes. Cf, L, temp 52.
12Q1j Vera Talbott 562 | Dr § 354 904+ | -——- === | == { Gravel, fine 194 1953 |P| 3 |D,PS| Supplies 20 houses, 5 small
businesses, Cf,
13B1: Owen Merry 558 Dr | 170 6| 170 |150|20( ~-—--- Do----- 74,6 | 3-23-55--|---{ D,C | Supplies restaurant, trailer court.
Bailed 2 hr at 10 gpm, dd 80 ft.
cf, L.
13C1{H. Hammitl 561 Dr | 165 5{ 118 [=~-| -- [ Sand, gray 110 me~s—-—= [ P| 2 ! D,S | Supplies 5 houses.
13D1| --- Kostick 5531 or 70 6, 70 |-—-1--|Gravel 50 |- P 5] Ind | Supplies sawmill.
13D2:W. P. Althauser | 5491 pr ¢ 156 &' 155 '150' 5!Gravel 142 7- -53y' 1 D ' Bailed 7 gpm, little dd. L.



13E1
13t1
13N1

14H1
15A1
15J1

17B1
17M1
17N1
18A1
18B1
18E1
1901
30Dt

3211

3341

4B1
4K1

4p2

6Q1
8M I

Leo Kaiser
J. M. Bullock
\William Spath

L.eo Kaiser
Harold Keenan
P. J. Harms
S. G. DeGross
Frank Coutts
W. J. Coutts
L. P. Lowe
John Moltz

J. J. Logan
CIliff Qertti
Martha lke

W. H. Byrd

Einar Due

W. F. Lenz
W. H. Wilson

Elmer Powell

Ear! Zenknor
Rudoiph Kaech

530
525
433

535
613
483
534
498
500
510
502
466
454
400

185

388

720
685

680

930
020

Dg_
Dr
Dr
Dr
Dr
Dr
Dg
Dg

Dr

br

1]
Dr

Dr

a7
28
284

162
37
173
137
78
120
77
72
45
60
30

16

120

45
270

240

40.8
220

A8 x 36
72

48
24

43
10

115
162
173

137

120
12

60

Clay (?)
Gravel

Band and gravel
Gravel
"Shale," sandy

"Quicksand"
and gravel
Gravel and sand

Gravel, loose
Gravel (?7)
Gravel

Gravei and sand

Gravel and sand,
gray

Sand, black

T.12N.,R.

Gravel and clay
Clay, sand, and
gravel

Boulders and
gravel, ce-
mented

Gravel

14.2

146.0
36.
124

100
73.3
70
73.8
67.9
40
40
28.8

13

35

29
32

180

37.4
120

20.3
106.7

9-24-53

Z =

—-

CeopoT -

1-30-53| B

(H}

Sb

1/3
3/4

D,S

0,s

D,lrr

D,s
Irr

cf.
Supplies two families
Tested at 43 gpm. Water salty. Cf,L.

Bailed 8 gpm. L.

Pumped dry in % hour. Temp 52.

Pumped 4 hr at 30 gpm, dd 19 ft.
Cf, L.

Pumped 4,hr at 65 gpm, 35 ft dd,
rapid recovery.

Temp 52.

Pumped4 hr at 100 gpm, 23 ft dd. L.

Temp 52.

""DO"—

Supplies two houses.

Drilled through thick layer of white
clay. Bailed 17 gpm, little dd.

Supply usually adequate.

NNOYD

Gravel and clay overlie aguifer, Dry @
in late summer, Water level varies &
with stage of Cowlitz River.

Additional 72-ft dug well goes dry

in summer. Pumped 13 gpm,

dd 11 ft. Cf.

yily

Pumped dry in fall of 1952,

Well originally 270 ft deep. Plugged
at 127 ft. Pumped 15 gpm.
Pumps sand. Cf, L.

Tested 85 gpm. Cf, L.

Pumped dry in fall, 1952, Temp 52.
"Rock” 200 to 220 ft. Yield 55
gpm, Water produces brown ard
green stain, Cf, temp 50.

S01



Table 1. -- Records of representative wells in Lewis County, Wash, -~ Continued
g Water-bearing zone(s) Water level Pump
£ = - o 3
g = = | %3 R
Owner or = | _ = - = S 2] character 5 N
tenant Si13l Tl 5 molog|> 5221 Date 5| B Remarks
. = g = b4 S m of 22 Y g s
s 2|l <| s 5 5 21 2| material Q8= g | 2
= 3 = a = .= [ x = @ =]
3 S|E B 5| 5|38 2 g 5|
= < el & o a = 2 2] 3
T.22N.,R. 2E. -- Continued
8P1| Elmer Pawell 830| g 20 [ | ———- 18| 2|Clay, gravelly 12 [~ St % {D,Irr |Yield 5-10 gpm.
FAI|William Ludwig | 450 Dr | 110 8| -———-- 55|55 |Gravel andsand,| 55.0 | 3-25-59 T| 5 N | House vacant. Yield 50 gpm. L.
cemented
11AL{E. Sweet 605]| Dr § 370 12| ----- 290| 5|Rock and gravel| 235 3-1-55 [--[--=| Irr |Bailed 42 gpm, dd 60 F. L.
360| 5|Rock, red
13BIN. A. Atdrich 621 Dr | 117 8| 122 | 90]|32Gravel and sand| 75.2 | 7-17-53--1---] Im | Backfilled to 117 ft. Pumped 43 hr
at 220 gpm, dd 2 ft, Cf, L,
temp 51,
14B1|E. W, Blaisdell | 582 ] br | 144 10| 320 | 65|71 |Numerous beds 62.6) 9-9-52 (T 10| Ir | Pumped sand; plugged at 144 ft.
of sand and Pumped 8 hr at 250 gpm, dd 63
gravel ft. Cf, H, L, temp 51.
16A1|Rudy Pries 4651 Dr | 150 6 22 | 27/18|Rockand"shale 3| e Si 3 D | Bailed 7 gph, Supply inadequate.
L.
17C2|Floyd Kinney 815| Dy 17 42 9 | ===| == Gravel, ce- 9.8 | 9-23-53 5| 3 D | Water produces hrown stain,
mented
17G1iRay Huntting 665 Dr | 150 6| 140 | 80|60 70 [emmemcae Pl 4 D | Supplies seven families. Drill ed
180 ft; plugged at 150 f. L.
17J1|R. W. Rigg 680 Dr | 278| B-6 | 278 |266|12| Gravel 266 1948 (P{ 2 | D,S |L.
17L1|Walter Sears 667 | Dg-{ 174 6| 174 [170] 4|Gravel, loose | 129 3-17-55[-- === | ~=——- Tested 20 gpm. L.
Dr
17P1(H. B. Ranson 645| Dg | 54 36| 6-8 {---|--|Gravel 50.7 | 9-17-531 | 3 | D,S |Well usually dry in late fall.
17Q1|P. E. Severns 605| Dr [ 193 6| 187 (--- [ --|Sand 168 Fall 1951 T 3 D | Bailed 10 gpm, little dd. Gravel
and blue clay successively over—
fie aquifer, Cf.
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18C1|wW. B. Damron 643 | Dg 83 36 6 |-—- |-- |Gravel 76.9 | 9-17-531J |3/4| D,S [Cemented gravel and sandstone

above aquifer. Water produces
brown stain. Cf

18G1{Haroeld Powell 660 Dr | 144 6| 144 j--- - |Gravel = | ==m;emem [ mmmmeeas Pl 1 |D,S [Penetrated mostiy gravel. Yield
3-4 gpm,
18HI1[Ray Cook 6421 g 24 42 6 |--- | -- |Clay and boul- 16.1 | 9-16-53|S{ } D |Supply adequate.
ders
20F1|F. C. Marsh 645 Dr | 237 6 63 |- |-- 49 1955 |J {1 D Qrginally 126 ft deep. L.
24A1(K, Adams 840 | pr | 197 2] 18 17| 1 |Clay and gravel| 10 10- -52(S7| % D [Supply adequate, water soft, L.
35F1{N. F. Howard" 600 | Dr 97 6| 95 | 95( 2 |Gravel 16 ---———-= 15 13/41 D {Pumps fine blue sitt. Bailed 33
gpm, dd 2-3 ft. L,
25G1|Marvin Howard 590 Dr 53 6| 56 | 56| 2 |Gravel 15 wmmmeeo- |5 4 D |Supplies three houses. Bailed

33 gpm, dd 2-3 ft, Well
deepened from 36 ft because of
hard water. L.

35G2[ =---- Do=====-- 6071 Dr 38 6] 36 | 36| 2 |Gravel 18 j-—-——--- 513/4] D |Supplies swimming pool. Bailed

33 gpm, dd 2-3 ft. L.
T.12 M., R.3E.
8C1| ~————r=mmmmmeae 737 Dr | 585 [====== [ =eme- -—= |- -- N }-== | De(?) | Test hole For damsite investigation.
292| 2 L.

16J1[W. H. Bowen 81G | Dr | 154 61 18 (146| 8|Sand, black 28 7- -541J [ 1 | D,S |Supplies two homes. Water hard,

produces hard white residue. L.
17B1iR. L. Nelson 750 ( Dr 30 6 28 | 28| 2|Sand{?) 14,8 | 8-25-54|5| & D [ Can be pumped dry, Cf.
18P1)J. E. Swigart 670 | Dr | 117 6| -———- - § 97|20 |Gravel, ce- 97 9- 4é(J [ 1 D (Water hard. L.

mented

21A1W. H. Newton 828 (Dr | 100 6] 50 { 36]14 |[Clay and gravel] 35.7 | 8-24-54]) | 1% D | Supplies three houses. Water soft.

Pumped 10 gpm, dd 52 ft. L.
21G2|C. Blankenship 775 | Dr | 250 6| 22 |----- | —mmmemmnmaa- 225 8- -54|N|[---| N {Yield very small. L.
22D1|Harry Belcher 780 (Dr | 190 6 60 (172118 |Sand, black 70 8- -51|sb| 12 | b, |Water soft. Cf, L.
22R1|Lowell Davis 833(Dr | 215 6| 110 {---}-- {Rock, parous 22 G- -48(J |3/4| D,S | Supplies three houses. Water hard.
24C1(W. 0. Jackson 530 | Dr 73 7| 73 | 73| -- [Gravel 10 | ====—e—- J | 1% | D,C | Supplies gas station and cabins.

Cf, L.
25D1[L. F. Bartley 880§ Dy 8 40 10 |---|=-| =====-Do--~- 5.0 | 8-20-54|S {~--| D,S |Water soft.
25H1|W. Hadaller 1,400/ Dg 16 42 15 |-— [ -- | Sandstone 11.3 | 8-20-54|5 |-—- D | Supply inadequate, Water soft,
25L1|C. W. Kaiser 1450/ Dg | 14 48| 10 | 10| 4 Gravel, ce- 5.5 (7-6-55 [s|% |D,S

mented, hard,
gray
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Table 1, -- Records of representative wells in Lewis County, Wash. —- Continued
’q”’: Water-bearing zone{s) Water level Pump
= _—
_ g T
5 = & = bt
£ z a | 1% &
Owner or 2= = H 5 | S| 2| character E =
_ tenant é g g = i g E of -g_g 7| Dae g z Remarks
E s ||l 5| & s | 2| &] materiat | B3E 21 2
- 2 vl = & k= 15 z ol & o
3 S|e|l B] 8| B|E|2 2 gl 5| 2
= =3 - =1 a o =~ = [ -] =1
T.12N., R, 3 E. -- Continued
26D1{Wallace Qshorne | 800 [ Dr | 246 6t 37 |~--|--]Sand Flow 8-20-54{ S| 1 | D,S [Gray siltstone with interbeded fine
sand from 46 ft to hottom. Gas
in water. Cf, temp 50.
28LI1|R. A. Perkins 1,20Q Dr 52 & 52 [---|--]Sand, gray 14.3 | 8-20-541$|1/3| D |Cf, temp 48.
T.12N.,R.4E.
2C1|Ed Fissel 956 | Dr 53 4 B3| mmm [ == | mmmsmma s 37.4| 3-18-53 N | --- N Yield 5 gpm. Cf, H, temp 52.
T.12N.,R.5 E.
7D1(C. W. Lane 1,004 Dy 19 60 20 |---| --| Clay 14.7 | 8-27-54[ 5] 1 D | Dry in August. Water soft.
7K1|0. D. Hall 1,004 Dr i 100 6| 100 |---|--|Sand 10 9- -494; 1 D JCf.
14H1W. W. Sylva 862 Dr | 222 6 20 | === | == [ Gravel 1.0} 3-18-53 5:1/3|] S Cf, H.
14K1|===== Do======= | 843 | Dg 19 | mmmemm | mmm—— 8| 11| Gravel, cob- 8.1| 3-18-53 S| ¥ | D,5 | Yield 7 gpm.
bles
14N1{A. W. Hamilton {827 Dr 24 6! 22 |- || = 6.0 4-8-53 |S|1/3| D |Cf, temp47.
17D1f Carl Schmuck 1,000| Dg 26 20| 26 | 23] 3|Gravel and clay| 20 8-15-54| S| ¥ | D,S | Dry some years. Water soft.
Aguifer overlain by 20 ft of
shale and "rock."
22A1{ John Hackney 827| Dr 52 6| —==-- 31| 5(Gravel, fine | ----=- ——emeee= (32 [D,0er | L.
22K]] ===mmmm—mm———— 800 | Dr 38 6 38 | ===| == |Sand and gravel] 20 9- -4 5(3/4 D | Water soft,
28A1| Lawrence Good- | 775 Dr 31 b -—---- 30 1f----- [ Al S| 4 [----- Pumped 8 gpm, dd 14 ft. Water
win soft, contains iron. L.
28G1| K. W. Barrett 767 Dr 29 8 39 | 35| 4|~maa- Do====~ 13 1943 |J | 13 | D,C | Supplies 17 houses, store, restau-

rant, Yield 42 gpm. Cf, L.
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32K1| --- Hiett 677| Dr 47 6 ----- === |-- [Sand and gravell 25.4 | 8-24-54]J [3/4{ D |Pumped ¥ hr at 25 gpm, dd % ft.
Water soft.
T.12N.,R. 6E.
10E1{Frank Dunaway (1,125 Dr 68 6 45 §-——- | == |Sand 30 8- -52|N {--- N {Well was destroyed.
11P1|George Justice 990 (Dn| 23 13 23 |-—- | -- |Gravel 14 4- -49(5| 1 [ D,5 [water soft.
T.13N.,R.1IW.
1D1{Ed Pfirter 393 | Dg-| 124 ; 21-3 60 (124|-- |Cobbles +15 1945 (N |---| N |L.
J 6 4-15-53
2AI(L. F. Miller 3881 Dr 85 &l 44 | 87| 1]Sand 5.6 | 4-15-53|J | 1 | D,S |Originally 88 ft deep. Slight flow
until earthquake of 1949,
Pumped 10 gpm, dd 40 ft, CF,
L, temp 49.
2B1{Leonard Deskins |{ 382 | Da 18 36! 10 | 16| 2|Gravel 3.8 [ 4-14-53| 5 |--- | D,S |Supply inadequate.
2G| Andrew Johnson | 375| Dg-| 51 36| 20 | 50| 1|----- Do---—-- 5. 4-14-53|p | 1 D |Dug 21 ft, bored 30 ft, Water
Bd 31 51 occasionally produces rust stain,
cf, L.
2P1{G. F. Wixson 367 | g 25 48 25 [---|--[Gravel (M 4.4 4-16-531 5| % D Waterrproduces rust stain.
4F1|Wesley Watt 574 | g 22 48 L e e e 5.7 | 4-17-53| 51 3 D JReport water level constant, Cf.
5G1|E. F. Bena 547 | Dg 15 30| 14.7 14! -- |"Hardpan" 2.5 4-17-53/S [ 3 D | Supply adequate,
5H2|Carl Harman 5581 r | 108 6| 100 {103{ 5{Gravel, fine, 6.5 4-20-54/ T| 3 :D,lrr | Pumped 35 gpm, dd 88 fi. CF, L.
and sand
SN1jPaul Seines 560 | Dg 28 36] 28 [ 20| 81Clay and gravel 9.9 | 4-17-53| § | --- ! D,S |Report always at least & ft of water
in well,
6D1] Cecil Pattee 524 | pg| 49 |-—---- 0 |---|--|Gravel 38.8 | 4-22-53|4 | ¥ D |Water turns red on standing. CF,
6M1 Floyd Pattee 528 Dy | 43 42| mmnan 40( 3f--—--- Do==w-- 40 [ wemem— S|---| S [{Hard white clay underlies gravel
(H)| -
6RYE. F. Boadway | 525] Dg4 53| 78-6 | -=-=m il Bl ISt 6.8 4-21-53% N|---|1 N |Dugto 53 ft, drilled to 165 ft.
Dr Formerly yielded 3,000 gpd. Cf.
7BL/P. W. Cristier 530 | Dg| 40 |30-48 4Q |- | == | ~=—mmmmmmm-- 17.5| 4-22-5%P]| 1 | D,S
7ELJE. L. Rasmussen| 533 | Dg 40 36 =m——— --- | == | Gravel , fine 7 |- St---| D,S | Supply adequate,
BB1| Otto Koepke 560 | Dg| 34 48 5 {---|--|Clay, red 32 Late $i=~-| D,S {Well being pumped while measured.
summer  3(H) Pumped dry during late summer,
27.3 | 4-17-53fw}
8H1| Hiram Hatcher 560 | Dr 53 6 53 [-=-1t -] == 23.9 | 4-17-531 S [ --- D | Report iron in water, Cf.
(H)

d3LYM ONNOYUD
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Tahle 1, -- Records of representative wells in Lewis County, Wash. -- Continued =
T Water-bearing zone(s) Water level Pump <
= —
2 :E: § = ]
Lo £ = = | Bz R
Qwner or s _| = g £ | = £ Character 2 = I
tenant S 13l 8l s g | 813 " S5%| Date 5| & Remarks
. = B - B - of SEE | %
S 2|l s| ® 2 ‘s 2|2 material amE 5| 2
— 2 @ = . s S ES wl 3 e
3 S| & B B 2 | g2 2 £ 51 &
= < = a a a == ‘ = i X >
T.13N.,R. 1 W. --- Continued
9D1]|Ed Wendell 545\ bg [ 21 60 (I e I 12.6 | 4-17-53 N |---| N [Well in yellow-brown clay and
weathered gravel. Temp 46.
9E1|S. A. Connaily 578 | Dg 29 27 ‘8 | 241 5|Gravel, sand, 23.6 110-14-52{B | --- D |Cf,H, L.
’ 39| 29 and ¢lay (H}
ON1JJ. J. Hendershot | 345§ Dg | 45 |--—-=- | === 37| 8|Sand, fine | =memeer|ermooo- N(|{---| N (Cf, L.
11€1|Tom Hawes 398 | Dg 26 30| 12 | 12|--|Clay and gravel 1.2 | 4-16-53/5| % | D,S [Water rust colored. Cf, temp 48,
11F1|Ben Sayder 4321 br | 186 6] ~---- | = | e dry 4-16-53/N [-—-] N |[L.
12R1|Ermest Peterson [ 690 | Dg 32 36 8 |-—-{--Clay, red, 6.9 | 3-14-551 5 (1/3] D |Report water rusts pipes badly.
. . . T gravel
16F1|James Tauscher {313} Dr BOO(? 53 200 |--- | --| -——-2==w====] Flow 4-1-55 [N |[---| N |0il test hole. Report well originally

1,500 ft deep, now plugged at
about 500 ft. Report water-
bearing at 124 ft, 500 or 600
ft, and a lower level. Estimated
initial flow 200 gpm. Measured
flow 4/7/55 35 gpm. Temp 57
before plugging, 56 after,
17H]|Frank Hamilton 301} Dg 15 {72-48 [ ----- 1213 | Gravel, sand 11,9 9-19-52|5| 5 Irr | Low yield; slow recovery. Gravel,
sand, carbonized wood to 133
ft, blue clay to 40 ft,

"HSYM 00 SIMITT 'SIJUNO0SIY HILVYM-ONNOUD GNY AZ0T03D

17H2|-===-- Do-————=- 305} Dr | 150 [m=e—— | —=m-- 140:10( Sand Flow { 4-7-55 [N | ==~ N {Yield 19 gpm. Cf, L, temp 52.

17K1} Ted Teitzel 298| Dr (1,595 5] 200 |120] == | --========-- 143 3-14-55(N |---| Irr [Oil test well. Flow 400 gpm, 3-15-
500 55. Fine sand and bits of wood
600 in water. Irrigated with 140-

170 gpm all summer 1955.
Temp 58.




17N1
1801

1BHL
18K1

18R1

19D1
19F2
19G1

1901
1%Q1

20C1
20D1

20E1
20F1
20P1

21H1

21P1
22P1

23Q1

24Q1

Ted Teitzel
G. E. Burton

Ted Teitzel

Inez Teitzel

Dr. Weldan Pas-
coe

Tony Resch

Dr. L. G. Steck

Ted Teitzel

A. B. Isberg

L. J. Carty

Keene Teitzel

L. 8. Allan

Frank Hedgers
Corwin Sabin

W. L. Rush

George Keenan

288
320

530
310

280

280
298
275

293
307

280
310

320
325
354
378
522

562,

560
613

Dr
Dg

Dg
Dr

Dr

Dr
Dr
Dr

Dg
Dr

Dr
Dy

Dr
Dg

bg
Dg

Dg
Dr

Dr

70
19

249
565

541

115
1,000
200

31
751

75
30

2,000
35
40

25
21
127
18
84

48
30
5%
5%

5%
48-36

i2

54

115
86
200

q
751
75
28
200
40
20
8
127

84

500
39
38
22

125

83

507

Sand, white Flow | 7- -47
Gravel, ce~ 12.0 11-9-54
ment
------------ .21.9 po0-17-52
11.7 | 4-15-53
Sand, fine Flow 2-10-55
Sand, coarse
------------ Flow | 1-16-55
Shale, sandy
Sandstone
Sand
Sand, fine 30 11-12-52
Sandstone | mm=-e-m | mmmm———e
------------ 10.4 | 4-23-53
Sand and gravel| 34 9-18-51
Sand, white Flow 7- -47
Sand 22 Summer
1952
17.6 | 4-22-53
Gravel, fine(?)] 944+ | 4-7-55
Gravel, ce~ 32,2 | 4-23-53
mented
------------ 38.0 | 4-22-53
Sand 3.1} 4-24-53
Clay and gravel] 35,6 | 4-23-53
Gravel 65 Spring
1948
———————————— 14.2 { 4-24-53
____________ 14 e m—m

CTm =

De

De

De
D,S

D,§
Irr

De
D,S

Qil test well. Flow not vigorous,
Cemented gravel and clay to 20 ft.

Aunuifer underiain by blue clay.
Cf.

Qil test well. Qriginally flowed 400
gpm. L, temp 57.

0Oil test well. Originally flowed 350
gpm. Cf, L, temp 57.

Pumped sand. CF, L.

Oil test well. L.

Occasionally supplies two houses,
L.

Gravel, cobbles, boulders 4=11 ft.

Pumped 250 gpm, dd 204 ft. Ca,
L.

Qil test wetl. Reported yield 400-
500 gpm. L.

Report mostly sand to 29 ft, solid
rock beneath.

Oil test well, Flowing 450 apm
4-7-55, temp 54.

Originally dug to 40 ft. Cf.

Lower 17 ft cased with 24-in tile.
Upper 23 ft gravel, cobbles,
boulders, uncased.

Yellow clay, fine gravel, and layers
of blue muck to 22 ft. CF.

Water hard,

Report minor aquifer at 50 ft, ce~-
mented sand 50-125 fi. Cf.

Cobbles at 10 f. Cf.

Report hard formation above aquifer,

very rapid recovery.
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Table 1, -- Records of representative wells in Lewis County, Wash. -~ Continued

% Water-bearing zone{s) Water level Puimp
- 21 %
s = & o et
&£ = 2= I
Owner or = = £ g <13 Character E ] k
= - = ‘= & ar . .
tenant é s| ¢ 5 g s> of o3| Date 5 g Remarks
o v [ «| 5 5 s 2| &| material 33 g| 2
= = o = 1] = = | = z @ =}
3 £l g 8| 5| |32 3 I
K S8 &| 8| & | &|lE E 2l
T. 13 N.,R. 1 W, -- Continued
25B1{). E. Weiher 613 | br | 101 6] 100 (100 1| ====m=meee—- 29 1948 2| % | D,S |Report mostly clay to 99 ft, hard
51 9- -52 formation te 100 ft.
25D1|E. S. Norman 584t Dg| 25]|12-36 25 |--= | == {Siltstone { 7), 5.5 4-24-53 § D [lron in water.
gray
26B1|J. L. Sabin 580( Dg | 40 48 5 |-== | == | mm=rmmrre—— 26,7 | 4-24-53{J {---| D |Pumped dry in summer,
27P1(0. J. Ricker 3731 Dg 24 30| 24 |[---|--|Gravel, ce- 2,0 | 4-28-53| 8 §--- D }lron in water, Water rusted out
mented pipes in 2 years,
28A1(T. Nuernberger 542 | Dg a7 42 8 |-—- [--|Gravel and cobq 36.8 | 4-24-53|4 3+ | D,S
hles Ier
28P1{R. L. Wade 360 | Dr | 135 6| 135 [132{ 3|Sand +38.1| 4-17-55/N [-—-| D,% |Ca, H, L, temp 52.
Irr
29A1(Harey Wulz 438 | Dr |515(7 13| 515+501|86% Sand and shafe] +20 4-29-55/N |---{ N |O0if test well. Drilled 6,500 ft.
Plugged at 515 ft, water below
is salty, Cf, H, L, temp 55,
29M1Charles Russell | 328 | Dq 20 36 20 [---|--[Gravel 19 7- =52|S |--- D |Yield limited. Water hard,
29Q11Ed Wulz 325 br | 538 |-—---- 90 |[533| 5|Sand 20 1928 P13/4t N |Slight flow initially. Pumped sand;
ar J well capped. L.
29RI(J. E. Deniston 347 Dr | 250 |------ 233 (215|30 | "Sandrack", +66.5 | 8-27-53|N | ===t I |Reportedly flows 60 gpm. Pumped
blue 4 hr at 300 gpm, dd 8 ft.
Sand and ¢lay Pumice in water, Cf, L, temp 51
30A1]0. F. Schulz 320 (Dg | 28 &0 8 |=--|--|Gravel 11.92 i 5-1-53 |5 |---| D |Supply adequate,
30A3F. B. Smith 317 Dr | 320 6| 208 (308} 5|Sand, gray 100 6-25-54|8b] 2 |D,Irr |Bailed 17 gpm, dd 75 f. CFf, L.
30B1iG. H. French 317 | Dy | 30 42 T |- |- |Gravel (7} 24 Late S|---{ D, Iron in water, Gravel, cobbles, and
summer boulders, 7 to 19+ ft,
18.6 | 4-23-53

FAN
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3061
31K1
31N1
31P1

31P3
31P4
31R1
3241

32F1
32N1

33B1
33C1

330

33M1
34p2

34N1

35Al

Fred Tietzel

E. €. Sommers
A. C. Smith

Clyde Moore

G. A, Peters
Lucian Hamitton

C. H. Wolfe
James Cottet

F. 0. Nederlander|
R. R. Achescn

Jim Hamilton

H. E. Urich
John Stover

R. Sitl

L. S. Godsey

322
484
500
507

507
502
508
335

365
520

353
350

345

427
373

549

418

Dg
Dg
Dr

Dr

Dag
Dr
Dg
Dr

Dg
Dr

Dr

Dg
Dy

Dg

30
33
98

185

50
146
31
205

36
122

14
14

70

65
21

54

185

48

42-84

72-48

‘36
36

40

36

146
&
180(™

40
122

178

28

98

Gravel

Clay and gravel
Gravel, fine

Gravel and clay
Gravel and sand

Gravel, soft,
and clay
Sand, fine

Gravel

Gravel

Gravel, cob-
bles

Sand and pumice
pebbles

15

20

11.

27

22.
20.

30

+25

15.

15

2]1.

25

6-3-54
5-30-53
1-9-53
7-8-55

1-14-53
Fall 1947

4-28-53
Summer
1947
4-8-53

4-30-53
Summer

1952
1-27-53

7-7-55

Catn — W —ZzTw

13

1/3

D,5

D,S

D, frr

DS

D.,S

"Hardpan" 2-28 ft. Water blackens
steel pipe, corrodes copper and
brass fittings.

Cf, temp 46.

Report mostly yellow clay with some
gravel to 98 ft. Bailed 33 gpm,

Sand, gravel, c¢lay to 145 ft, blue
mud to bottom. Casing, 6-~inch
to 165 ft, 4=inch iiner, perfor-
ated, from 165 to 185 ft.
Pumped 4 hr at 350 gpm, dd 24
ft.

Yield 5 gpm. Much irpn in water,
encrusts pipes. Cf, temp 52,

Pumped 4 hr at 140 gpm, dd 80
ft. L.

Temp 48.

Pumped fine sand, Cf, L.

Yield limited,

Bailed 20 gpm, dd 50 ft, rapid
recovery. Supplies 3 homes.
Report minor aquifer at 30 ft, Cf,

Well dug in sand and gravel.

Pumped 4 hr at 50 gpm, dd 5 ft.

d3Lvm aNNoyY

Well supplies swimming pool. Report
flow 50 gpm spring 1948, 25
gpm Apr. 1952. Cf, L, temp 51,

Flowed 1-1-51., Report air in
water. Cf.

"Hardpan" at & ft. Iron in water.

Water level low in summer, Water
entering well at 65 ft, 1-27-
53. Cf.

Iron in water. Cf, L, temp 51.

—
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Table 1. -- Records of representative wells in Lewis County, Wash. -- Continued
g Water-bearing zone{s) Water level Puma
-1 8| %
b < £ | = 3
&£ = o & 2 8
Owner or = _ ; g = sl Character ?; = Remarks
‘ tenant gl g %5 T g " of 'g—g T | Date g =
2 ] 5| © & s sle material 8= 58| =
- = wi S £ = S5 z ul & @
z = |8 B| 5| B2 - gLl 2
= < = =} a a alr 2 | = 3
T.13N.,R. 1W. -- Continued
35B1| Carden Qualls 406 | Dr | 183 6| 183 {180 3|Sand (7) 113 1950 [J] 2 D |Bailed 30 gpm, dd 70 ft, Report
flowed 2% gpm. Cf, L.
35D1)C. E. Arnold 388| pg 18 18 18 {-—- | --|Gravel 6.7 | 4-28-53/ S |-——-| D |Report depth to water 12-13 ft.
Sept, 1952,
35M1 Paige Twiss 450 Dr 88 6 88 | 80| 8}====- Do==--~ 5.0 4-30-531 S5 | ——- D Jiron and "lime" in water. L.
(H}
35M4 ~----- Do-----=~| 443 | Dr 78 61 78 | 75| 3[---—-- Do—---- 3.0| 4-30-53[S|---§ N {liron and "lime" in water. CFf, L.
(H)
36C1| Ernest Hamilton | 430 Dr 65 6] 57 |584(2+]Sand, fine B | ==mmme—— J| 21 D,S |Bailed 30+ gpm, dd 25 ft. Report
water has odd taste and produces
iron stain in winter. CFf.
T.13N.,R.2W
2J21J. P. Baisom 320% Dr | 210 6; 175 (210 —- | ——---—-=—==- 5 | eemeeem—e J|---| D,S [Yield 10 gpm. L.
Irr
3AL|R. W. Kennicott | 525{ Dr { 150 6| 150 |150| 5|5and, coarse, 75 1945 Pl % D |Well eriginally drilled 230 ft
and fine deep. L.
gravel
3G1|~~~ Childers 527 | Dr | 150 6| 150 [--- | --[Sand and gravel] 120 7~ =521J |--- D | Casing perforated. Pumped 15 gpm.
Cf.
3G2{Northwest Lumber | 527 | Dr | 157 & ——— 120(32|----- Do—---- 111.9{ 7-27-55l0 | 2 D | Tested 10 gpm, dd 26 ft. L.
Ca.
3K1|Bruce Baxter 460 | Dy 9 36 Q@ o= | =} - 3.2 |11-7-52 |5 [1/3| D [Reportwell recovers 1 inch per hour
, after being pumped dry.

FIT
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Witliam A, Hansori 205

qL1
4P1|City of Chehalis, | 189
test well 4
5B1{City of Chehalis, { 175
test well 2
SH1j====- Do------ 183
5H2| City of Chehalis, | 182
test well 1
5J11City of Chehalis, [185
test well 3
5M1| Antonio Vaserani | 193
7H3(J. F. Thomas 380
7HE|-r==mm Do------- 365
7J3]J. H. Jones 393
BE1iCharles Rowett 310
8E2|--- Bradshaw 355
8L1|Art Dah! 260
8MY Nels Hanson 380
80Q2{Rudy Graves 229
GE1|W. J. Schwartz 193
9P1iHarry Hail 200
2Q1(R. Richmond 205
10L1{Ed Maurin 230
10P1jA. W. Green 235
10P2|S. Parypa 238
100Q2|Rabert Butts 242
12F3;C. R. Emison 370
12H1|Thorval Tunheim [480

Dg
Dr

Dr

Dr

Dr
Dr

Dy
Dy

Dg
Dyg

Da
Dr
Dr

Dy
Dr

Dy
br
Dr
Dr

Dr
Dr
Dg

28
262

396

322

408
409

19
38

19
53

25
97
145

32
41

25
37
37
127

24

17
165
180

31

30
48

48
42-75

30

48

36

Lo O

42
36

30

28
50(?)

50t7)

295
322

115
98

23
95

- [290

50(7)
50{(?)

17

26
97
88

43

100
282
111
231
17
32

18
37
16

87
100

34

16
13
24

16
19

20

(4]

16

10
30

Gravel
Sand and grave

Silt

Gravel
Sand and gravel

Gravel and sand
Gravel

Gravel, fine,
hard

Gravel, fine
Sand, coarse
Rand and gravel

[Sand and gravel

Sand, coarse

Gravel

Sand and gravel
Gravel

Sand

Gravel

13.1
34.5
16.1
80
67.

2
26.9
35.7

nN
0000~

19

13.1
30
32
25.3

10-28-52
10-29-52

10-29-52
10-29-52

10-28-52
1946
9-12-52

10-28-52
12-30-52

10-17-52

7- =52
10-14-52
10-15-52

10-15-52
1946
4-17-53
11-6-52

= Con [ T L

wy

e Zn

D,s

D,s

n,s

ococo

o

D,S

Ir
D,s

D,s

=20

b,s

Supply adequate, H.
L.

Well capped. L.

Test well. Pumped 125-150 gpm.

Estimated flow 8-10 gpm, 9/12/

52, pumped 150 gpm, Well
capped. L, Ca.
Test well. Pumped 45 gpm, dd 30
#. Casing in place, capped. L.
Test well, L

Supply adequate.

Sandy clay and weathered gravel
4-32 ft. L, temp 51.

Sandy clay and weathered gravel
overlie aguifer,

Pumped 4 hr at 25 gpm; dd 1 ft.

L, temp 51,

Report 1 1-ft recovery overnight. CF.

Supply adequate. L.

Backfilled from 350 ft. Pumped
10 gpm, dd 28 ft. L.

Supply for 1,000 chickens.

Blue clay at 43 ft. Report water
level constant. Water hard, iron
taste.

Pumped 125 gpm, dd 15 ft. L.

Supply adeguate. L.

Some water at 12 ft, in sand. Cf.

Well originally 355 ft, flowed; has
since filfed in. L.

Supply inadequate. Reguires 24 hr
to recover 5 ft.

Supply adequate.

L.
Originaily 219 ft deep. Cf, L.
Supply barely adequate.
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Table 1. -- Records of representative welts in Lewis County, Wash_ -- Continved

‘ﬁ Water-bearing zone{s) Water level Pump
-1 8| 3
b = e b @
£ 5 o I 8
Owner or =|_1] = g = 18| Character 2 v
tenant 213 T s | 8|S £58| Date 5| E Remarks
. = E = 2 s = | . of =] = )
2 = s| & _g ‘s 2|2 material alt:s gl £
— 2 @ k= = = S35 ES ol & =
= =zl sl 5§ = g | = 5 sl 51 2
= < = [~ [=] o [=J o Ll =~ =
T.13N.,R. 2W., -- Continued
12R1{J. A.McReynolds| 520 Dg | 43 30| 42 {---|--|Gravel, fine, 34.2111-6-52 |J | 2 | D,S |Supnly adequate for domestic use,
and clay
14Ccll). L. Schindler | 260 Dr 47 6| 47 |--—-|--|Clay, sandy | ~=-—-—=| —rmemeun Pl I D | Numerous boulders te 23 ft, sandy
clay to 47 ft. Cf,
14D1|N. W. Swolgaard | 252 | Dg: 23 30 22 |--- )= cmmmemmeoem 20.0 {10-15-52/ § | --- [ D,S | Report water occasionally has odd
taste in summer,
14N1|Frank Hamilton 228 Dr | 295 41 290 {294| 1| Sand +14% 4-8-53 |N|--- N | Report water has mineral taste. L.
15G1| Rudy Ahrens 243 Dg 25 36[ mwmen = = e 21.8| 9-11-52/ S [-=-| D,S | Supply has been adeguate for 30
(H) years,
15G2|Walton Hamilton { 239 Dg 221 6-24 22 | 20{ 2] Gravel 20 | --m---- S|---| D,5 | Supply inadequate.
15K1|S. C. Breen 222 Dr | 306 6| 33 |239]12; Sand, fine +363 4-18-53( T |15 | I |Well pumped some fine sand. Report
268(38| Gravel, fine - initial head and Flow (2-1-52)
60 ft, 525 gpm. CF, L, temp
53.
15MY Dennis Hamilton | 220 Dr | 244 6] 212 [229]15%|Sand, finete | +36) 4-8-53 | T|15 [rr | Report initial head and flow (11-
coarse 30-51) 414 ft and 233 gpm.
Pumped 3 days at B5 gpm, dd
34 ft. Pumped 150-175 gpm
when irrigating. Ca, H, L,
temp 52.
15N1| Nathan Hamilton | 218 Dg | 24 48| 20 | 20| 2{Gravel 15,0 10-16-52| S |--- D,S { Supply inadequate.
15N2| --==== Do——————- 213 | Dg 18 48 16 5| 2| -r==- Do-———-- 10 10-16-52|--}---| D,S | Supply inadequate, Blue clay 1-5
17( 1] -—-- Do----- ftand 7-17 ft. L.

911
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\

15R1|Frank Hamilton 248} br [ 435] 4-3 260 | 951 - |Sand +12 4-8-53 [ S| 3 | D,S |Basalt at 435 ft. Report welf
270130 . ler flowed 30 gpm; pumped 70
gpm. Pumped some sand. Cf,L.
15R2|==nmme Do==mm=== 225| Dr | 400| 6-94 290 95| -- I Gravel, fine +273 4-8-53 | N|--- N |Basalt at 400 ft. Repott flow 50
280| -- gpm, pumped 120 gpm. Cf, L.
16D1f--- Larson 208 Dr 32 6| 32 | 25| 7|Sand 10.9 [10-16-52| S| 3 D {Supply adeguate.
1&6F1{Marvin Hamilton | 210 | Dr | 260 6| 240 1240}20 |Sand Flow [10-16-52(5 |3/4 D |Water has flat mineral taste. Cf, L.
16G1|Mary J. Thode 208 | Dg 2-15/10-18 |12-15) --- | -- |Gravel, fine [ =====ee] - Sy i D [Report water leve fluctuates with
creek level, 300 ft from well .
16H1|Mollie M. Hamil-| 21t | Dr | 208 6| 196 |208(-- |Sand +37% 5-21-541 5 |3/4| D,lrr |Report initial head and fiow (9/14/
ton 51) 53 ft and 600 gpm. Cf, L,
temp 52.
16H3[Anna McLeod 2081 Dg 12 38| —--——- --- { -= | Gravel 10.4 | 9-18-52| 5 |-~ D |H, temp 53.
{H) -
16J1 |Ralph Hearn 214 | Dr | 105 6] 105 | 95|10 |Clay, sandy +23 1946 S|--- D |Report flowed 15 gpm. Water has
mineral taste, CFf, L. 2]
17E1[G. K. Williams [ 3651 Dg | 44 60 6 | 43| 4 |Gravel, poi- 39.4 10-29-52/ N |--- D |Dugtcd47 ft, Cf, temp 51. §
ished
17F2(J. A, Miller 353 | Dg| 28 42 6 |--- | -- [Clay and gravell 22.0 |10-24-52|S|---| D |Penetrated yellow clay and badiy ]
weathered gravel. Cf. =
17M1|0|iver Weiher 380 09| 25 54 0 |==]--| === Do====- 23.8 [10-29-52| S |-=- | D |Penetrated yellow clay andweathered ¥,
gravel. Supply inadequate, o
Water produces iron stain.
18R1|Carl Lamb 380 | Dy | 38 54 8 |-—|--|sand () 35.0 10-30-52]J | 4 D [tron in water, Temp 52.
19H1{R. S. Hartley 395 | Dr 89 6| 89 | 84| 5|Gravel, fine, 50 7- -521J 1 3 D |Mostly yeltowish clay to 84 ft. Cf.
and hrown
sand
19J1(J. D, Cowley 405 | Dg | &5 36| 55 |--- 1 --|Clay and gravel| -——---—= | ——-—---- J| % | D,§ [Well cased 0-4 ft and 45-55 ft.
Penetrated mostly clay and
weathered gravel. Jron in water.
19R1|Ed Miiton 345 |Dg | 40 56| 28 | 35| 5|Sand 394 | -ermmem- N!l---| N |Supply inadequate. L.
20D1{E. W, Phillips 397 | Dy j 43 {60-48 |----- -—- | —- |Clay and gravel| 35.3 |10-30-52{J | 3} D | Supply adequate,
21D2{A. M. Cook 425 | Dy 25 40 5 === | == [mm——- Do----- 15.3 10-24-52{s | 3 D | Penetrated mostly yellow clay and
weathered gravel. Iron in water,
causing red-brown crust in pipes.
Cf, H.
21D3|C. D. Roberts 420 ) Dr | 140 6| 140 [115}10 tGravel, fine, | 115 1948 [T 5 | D,lrr [Well originally 200 ft deep. Report
yellow water |level constant. -Pumped 4 w—
hr at 60 gpm, Cf, L. ~




Table 1. -~ Records of representative we!ls in Lewis County, Wash. -- Continuved =
E Water-bearing zone(s) Water level Pump o
-~ | %
k] = = = &
2 = o« o Red
Owner or = | _1 = g = = | &) Ccharacter = oo
et |8 f5) 2y s o8 | B|%] o [§1F| pae 5| & Remarks 2
Zc; g |l=s| ® % 5 g|E materiai a=s% E =z =
= 2| | = £ | £ 3 gl &1 ° 3
3 Slel g 2| B|E2 2 (5| 2 2
= < £l & a o o= 2z | = -
=
T. 13 N., R. 2W, -- Continued g
21E]| Bonneville Power| 432} Dr | 612 10| 262 |134|28iSand and gravel| 115 6=7-40 | T{---|D,ind | Pumped 6 hrat 73 gpm, dd 4 ft. 3
Admin, 8| 550 cf, L. =3
21K1] Alex Balestra 4421 Da! 31 60 6! 311+ Sand 25.7¢{10-24-52 4 [---| D | Yellow clay and weathered gravel =]
6-31 f. =
21K2|T. M. Balestra | 440 Dr | 175 8| 175 [139(21|Gravel and sand 127 9-7-53 | T{10 | D,S | Pumped 4 hr at 200 gpm, dd 14 fi. =
Irr Cf, L. m
21P1( Don Hamilton 420| Dr | 165 6| 145 (125[11] Gravel 30 |10-16-5)X T| 73 S {Pumped 200 gpm, dd 55 &, L. ;
21R1J. C. Carlson 442 Dg 32 42-34 6 | 24| BlGravel andclay] 24.21{10-24-52 S|---| D,S | Penetrated mostly yellow clay and
weathered gravel. Cf. s
21R2 ----=- Do======= 4414 Dr | 168 8/ 168 | 70|10(Gravel and sand 135 3-12-54 T|15( lr | Pumped 12 hr at 120 gpm, dd 10 =
139 16 ==--- Do===== ft. Water enters perforations at ©
70-80 ft. L. @
22E2 Grant Gleason 276| Dg 16 36] ===== 131 5; Sand 15.2 |110-16-52 S| ---| D [ Originatly dug'to 18 ft. Supply ';_
inadequate. g
22G1{wW. A. Wichert 240 Dr [ 130 6( 130 [ 28]|12[Sand and gravel 8 |reeee— J | 3 [S,Irr [Pumped 4 hr at 40 gpm; dd 4 ft. =
100|10 | Sand, fine Pumped some sand and mica :2
flakes, Cf, L. S
22P1}John Jensen 330y | 46 24! 45 |---|--|Sand 39.6 |10-24-52|) |--- D | Supply inadequate. S
22P2(G. V. Curtis 320(bg| 11 36| 11 | 10| 1|=--=--Do----- ) Si1 D (Blueclayto 7 ft, "rock" to 8 ft, =
reddish sand to 10 ft. P
23N1iL. Ratkowski 258| Dg| 15 48 6 7| 1fGravel and sand 6.8 |12-22-521S |--= | D |Encountered 8- to 10-inch boulders. T
Temp 54.
24A1(I1. |. Edwards 270 | Dg 25 48 14 [--- | -- [ Gravel 10.6 | 1-14-53|S| & | D,S |Well in gravel, fine sand,
24P1|E. C. Matson 282 | by 22 42 7 |---1=--|Clay and gravel| 17.8 [11-7-52 |S| % D | Supply inadequate.
25G1|John Carnes 2991 bg | 33 36| ----- --- 1 == ["Rocks" 29.5 |10-21-52(J4 | ¥ | D,S | Cf, temp 56, )
26Al1F. F. Stedham 282 bg 17 40| 18 ; 15| 3|Sand, black 15.2 10-22-52{ S [-—— | D | Originally dug to 18 ft, blue sandy

clay 3-15 fi, Cf, temp 51.



26G1
2663

26L1

26M1
26M2)

27F1
27mM1
27G2
27Q4
28A1
28C1
2841

31B1
31B2

31C1

31R1

John Hodgsan
Charles Pederson

G. L. Milton

Harry Bowen
J. L. Clement

Alex Messal
H. Carlson
R. Q. Fudge
F. L. Holmes
J. C. Carlson
Don Hamilton
F. A. Brooks

Nathan Creemer

Grover Mullins

Ed Haase

32MIM. F. Ralph

32P1
33L2
33R1

34A3
34G1
35B1

Phyliss Carter
L. H. Nelson
John Lemons

Napavine
L. J. Buroker
D. A. Emerson

289
285

315

440
440

441
441

442
439
440
414
405

210
255

225
405

240
275
433
407

444
431
447

Dr
Dr

Dr

Dy
Dr

Dy
Dg
Dg
Dr
Dr
Dr
Dg

Dr
Dr

Dr

Dr

50
128

145

19
160

19
40

349
84

132
17

36
244

50
222

33
10
52
40

101
24
139

o (= o b

84-72.
43

44-52

32
48
36
42

36

45
138

145

140

12
84

175
132
20
100
50
113
222
33

12
40

101
24
135

138

140

34
80
142
103
30
110
42
185
32

50
39

60

130

Sand, gray

Sand, fine

Gravel, weath-
ered

Gravel and clay
Sand and gravel

Gravel and sand

Sand

Sand, coarse

"Shale,” sandy|

Gravel, sandy
Clay and gravel

Gravel

Sand, fine

19
50

17.

80

14.

34

21
15

139

149.

152

27.

42

34.

36

12,

60

10-22-52
1947

10-31-52

3-9-54
8-15-55

10- -51
10-31-52

5-15-53
11-5-52

1947

10-31-52

8- -54
10-31-52
6- -46

[ERTCE N ST |

B

D,lre

D,s

Irr

D,S

Pumped 4 hr at 100 gpm, dd 7 ft.
Pumped 30 gpm, dd 10ft. L.

Originatly 160 ft deep. Pumped
sand. Cf, L.

Temp 51, Cf.

Water stains enamel! fixtures yellow,
cf, L.

Supply adequate.

Gravel badly weathered, mixed with
yellow ¢clay. Pebbles (- to i~
inch) are light in weight, friable.

fron in water. CFf, L. s

Pumped 4 hr at 30 gpm, dd 7 ft. L.

Well being pumped when measured;
pumped 160 gpm, dd 10 ft. Cf,
L, temp 51.

Pumped 200 gpm, dd 75 ft, L.

Supply inadequate. Water causes
scaly rust in pipes. Cf, temp 53

Pumped 20 gpm, dd 19 ft. L.

Yield 10 gpm. Shaly, friable
sandstone 110-235 ft.

Irrigates 22 acres. Cf, L.

EIL L)

Pumped 4 hr at 50 gpm, dd¢ 27 ft.
Cf, L.

Supply adequate. Cf.

Well flows during winter.

Clay 3-50 ft.

Supply inadequate. Sand layers in
gravei and clay.

Pumped 120 gom, dd 64 ft. Ca, L.

Much iron in water.

Occasionaily pumped sand. Supply
for 2,000 turkeys and 1,500
chickens, yields 15 gpm, L,

611




Table 1. -- Records of representative wells in Lewis County, Wash. -- Continued by
K Water-bearing zane(s} Water level Pump <
E 3
£ = &£ = o
8 = = | 3ls ]
Qwner or E | = z = B Character “.,g. o
. tenant ,_E’_a ‘q;, g 5 @ fgL E of g'g 'g Date g % Remarks 2
=2 R S| ® z ] el material ol 5| = =
= 21 ol | E £ | £|3 z g &1 © 2
= 0 -1 I B - - = gl 5| =2 2
= < = o =) a alr 2 -zl = -
=
T.13N.,R. 2W. -- Continued o
o
35D3 Paul Miller 4403 Dg { 25| 36(7)----- el el IECEEE e 19.0 [10-23-52| 5 {3/4] D,C |Supply inadequate for service §
station. Cf, =
3503 ---m-- Do------~ 440t Dg-| 85 6| 85 | 70|15 Sand and gravel| 15 4-21-53(-- | -— |D,Ind |Orilled inside 3502. Bailed 20 T
Dr gpm, dd 49 ft. L. §
35M1E. W, McCoy 440 | Dg | 26 36| 26 | 19| 7 Clay andgravel] 17.3| 1-6-53 |S| % D |Water red on standing, Temp 50. 3
35Q21C. M. Gibson 444 | Dy 18 (12 x 21 ==-o= |~ § == [ —wrmmm————— ) 8-15-5215( 3 Ir [Pumped 24 hr 2t 45 gpm, dd 6 ft. T
35R1 S. Johnson 465 Dr 85 6 85 |---|--|Gravel, pol- 21 1947 1J(---| D |Bailed 15 gpm, dd 33 ft. ]
ished v
36N1| Louis Holmes 460 br B0 6| 80 |---|--{Sand, fine 20 | =mmmm——— J[1/3] D | Supply adequate. Cf. 2
36N3{J. D. Redwine 468 | Dr | 120 8 120 | 47| 70(Sand and gravel| 25.0| 1-27-53 T | 7% 1| irr Pumped 4 hr at 150 gpm, dd 24 =
ft. L. m
36P1{J. A, Peterson | 475 Dr | 136 6| 136 | 40|12 |Gravel and sand| 29.4 9-24-53 T | 7% | I |Pumped 4 hr at 96 gpm, dd 30 &, ¥
58|22| == Do----- L. r
101{22(~-~-- Dg-~--- g
36P2| ------ Do---=--- 480| Dr | 101 6 101 | 70; --1 Sand 28.5 |10-23-52/ --(~—-| D | Supply adequate, br
100| 1| Gravel -
36Q1{William Eskeli 455( Dr 63 6l 63| 55| 8|Gravel and sand| 22 3-13-53 0| % D |Yield 5gpm. L. e
T.13N.,R.3W. E
£4
1M X Frederick Young | 185( Dr 43 6 43 [-==| == Gravel 16 ========|T| 5| It | Pumped 10 hr at 90 gpm, dd 14 ft. -
1INl -—---- Do=====-- 190( Dr | 104 6 50 1100] 4| Shale(?) 19.1| 6-15-53 4 1 S | Yielded 5 gpm. Water hard, tastes
. odd. Also has dry well 170 ft
deep, L.
2D1) Kenneth Walker | 283 Dr | 108 6| 40 | 90|18 Sand, white 14 1945 g 3 D | Well flawed when drilled. CF, L.




2D2
2F1
2G1
262
2G3
2K1

John Peters
H. D. Peters
Lee Blackwell
I. A. Briske
F. T. Wilson

Ted Spence

2MIR. T. Coie

2M3Jerry Peters

2P1
3A1
3B2

301

31

3q1

3R5

C. E. Black
Lester Finley

A.P. Ermp

Walter Marth

A. C. Hoveland

Thomas Cole

J. E. Schwarz

284
260
267
222
200
190

254
240
182
240
240

250

200

200

197

Dg-
Bd
Dg-
Dr

Dg

br

Dr
Dr

Dr
Dag-|

Dr
Dr

Dr

Dr

25
20
22
78
29

65

122
114

48
130

72

28

26

72

75

36-8

59

48

40

48-36

16-8

60
25
a8

60

103
108

37
119

26
65

20

60

15

Sand, white

Basalt

Sand and gravel

Sand, white
Sand, white
Gravel
Rock, soft

Sandstone
Sand (7)

Clay, red

Sand, white

40.3
36.3
35

15
26
29.2

31.6
25.6

24.0

15.8

19,9
Flow

40

5-28-47
6-16-53

-27-47
-16-53
5-28-47
6-16-53
5-28-47
6-16-53
7-2-53

o~

5-27-47
6-19-53
Summer
1952

1- -48
7- -48
5-28-47
6-16-53
6-17-53

6-17-53

5-28-47

6-19-53
6-19-53

3/4

o o o =

b,s

D,s
D,S

D,S

Bottom of well on solid rock.

Basalt from 55 to 20+ ft. Iron in
water. Ca.
Iron in water.

Supply adequate. Cf.
Bottom of well on solid rock.

Originally 105 ft deep, was baliled
at 12+ gpm; casing pulled back
and well filled to present depth.
Supply inadequate. Pumped
sand. L.

Cf, L.

Pumped 8 hr at 12 gpm; dd 20 ft.
L.

Bottom of well in salid rock. Iron
in water.

Supplies 2 homes. Water hard,
contains iron. L.

Report water level 20 ft below land
surface in winter, lron in water.
L

Mineral taste when water level
is low.

Cased 0-3 ft and 17-26 Ft, Water
hardest when leve! is low {Aug.-
Sept.)

Well originally 1,492 ft deep,
plugged at 72 ft, Basaitte 70
ft. Water-bearing at 100 ft,
350 ft, 750 ft. Water bubbles,
Cf.

Originally 88 ft deep. Supplies

two homes, Cf. L.

Supplies two homes, Dry in summer.

JILVM GNNOYD

[
L]



Table 1. -- Records of representative wells in Lewis County, Wash. -- Continued

- i Water-hearing zone(s) Water leve) Pump
— g 3
el — L —_ W
O - 1 g
Qwner or s | _1 = g s | =3 . E .
tenant g g g 5 § g\= Cha:;cle -g_‘é’ ‘:8: Date g 3 Remarks )
zo' L I g S 8 § material ass g F 2
= Slel 2] 8| 25l G gl 2| % 8
@ = S & Juci 7y §| = o =| & A =
= < = [~} =1 a A= B = =] -
=
T.13N.,R. 3W, - Continued ?,
2
4J41|Pearl Massingham| 235 Dg [ 30 48 3 |--- | -- | Clay, white 13.3| 6-18-5315| } D | Dry in August. 2
5GLC. L. Black 2051 Dr | 168 8{ 125 |---|--|Sandstone (?) 10 7- -52J| 2 | D,S |Yield 30 gpm. Former 30-ft well z
had good yield but quality <
unsatisfactory. L. =
5J1 | Dewey Gowen 200! Dg 26 30| 26 {---|-- |Gravel 19 Summer | S| % ; D,5 |Silt, sand, "hardpan," overlie o,
1953 gravel. Report 12-ftrangein =
waler level. Supply adequate, a
S5P1| Ray Hagerman 202 Dr 70 6 70 |-e~]-—-[Sand = |- | e J 1374 D ] Drilled through rock, water-bearing
material above and below rock. o
Water hard, iron in water. 2
6D1|Charles Brown 203(Dg| 36 48 12 | 28| 3|Gravel 26 Summer (P | % | D,S i Supply adequate. m
1953 <
6R1| === Raschke 214 Dr | 230 6| 230 |130[100 Sandstone (?) Flow {12-23-5314 | 2 | D,S |Yielded 15+ gpm. Cf. [
7J2| Arthur Anderson | 255 Dr | 160 6l 24 | 88|72| Sandstone (7} 68 8- B2} 3 D |Pumped 12 gpm, dd 97 f. Cf, L. E
Temp 48+. n
8E1|E. Zandecki 254 | pr | 83 6| —-mmm -— | -~ | Gravel Flow | 1949 |J! 1 | D,5 |Pumped 3 hr at 4% gpm, dd % ft. g
8G1(--- Haase 223 | Dg| 20 48] ----- 14 6|Sandstone(7) | 13 Summer S| % D | Red clay overlies sandstone (7). -
1953 Iron in water. =
BG2| --- Tanksley 238 | br | 150 6f 25 |110]|40; Gravel 8 1949 |J | 1 : D,C | Supplies service station. L. >
8G3|Ear| Anderson 240 | Dr | 172 6| 48 [133|39 Gravel (?) 20 1946 [J| 1 | D,S (L. E4
8K1{C. A. Lindstedt | 240| br | 175 6 36 |112(63(Sand, dark - 33 1952 |J |14 D,S | Cf, L. '
green
9Al|H. L. Starry 210 | Dg 12 (4B-42 0 |---] -~ [Clay and gravel 5 | -—~ew=eme- St¢---| D,S | Recovered 2% ft in 5 hr after being
punped dry,
9G1| Adna Grange 185(bg| 29 48 N el 14.2 6-24-53] S| i D |H.



9G4

9H1
10B1

10G1
10N1
11D3

11Mm2
12p1

14p1
15B1

15J1
17L]]

18A1
20D1

2101
21R]
22EY}
24K1
25B1
271
27KY

28HL

30C

Art Scherer

Ed Nielsen
. L. Mezger

W. D. Hofmann
Max QOrloske
G. H. Hall

Witliam Payne
F. L. Young

G. H. Whittaker
Ralph Young

Hubert Pillette
Lawrence Parypa

G. A. Fleshman
William Henrich

J. A. Unterwegnen
P. B. John
Page Bennett
Joe Ford
Clarence Olson
William Karvia
W, J. Schwarz

Russe!l Qlsen

A.andB. Kosticb{ 227

185

182
185

180
238
185

186
240

200
230

420
630

565
670

725
680
655

200

1190

480
530
700

§ 9 FFYF FF¥F FF ¥F¥

|~
L

37

40
45

25
17
57

19
95

28
185

57
32

25
21

27
21
35
60
13
16
28

135

118

37

40
45

25
16
57

19
90

28
185

118

Gravel

Gravel, fine

Sand

Gravel, weath-
ered

[Sand and "muck!

Gravel, fine
Clay, yellow

Gravel

"Soapstene "
red

Sand, yellow

Clay

Basalt
Clay
Sandstone (?)

Sand

18.

12

11.

13

11.

30

12.

30

19.

10

20

16

19
10
17

23.

13
50

100

Winter
Summer

1951
12- -53
12-21-53

7-3-53
12-29-53
12-28-53
12-28-53

1947

o -

“yn AW

e

—
T m wnwv -

Wit wne

—

s |

3/4

3/4

oo ooo

-

PU
w N

@ w W

D,S

D,s

Supplies three homes, gas station,
grocery store. L.

Bailed 25 gpm.

Water level rises when adjacent
land is irrigated.

Report no gravel encountered.
Pumped 36 hr steadlly, /

Cf.

Qriginally 150 ft deep, Yield 3-4
gpm, supplies two homes. L.

Supplies two homes.

Drilled through “rock" from 30 to
50 ft. Well flowed several days
initially. Supplies three families,
Water yellowish, forms black
scum when boiled. Cf.

Dug in yellow clay.

d3LYM ONNOY

Yellow clay overlies gravel.

Well bottoms on "rock." Water
produces brown stain.

Red clay to 19 f.

Water tastes clayey in fall.

Pumped dry with present pump. Temp
51,

Basalit from near surface to bottom.

Dry in summer.

Supply adequate. Water leaves black
stain, rusts pipes badly. Cf.

Red clay overlies sand.

Penetrated mostly blue ¢clay. Bailed
7 gpm. Water produces yellow
stain.

Bottam of well in reddish clay,
Bailed 6 gpm. Water has odd
taste, sulfur odor. Cf.

=
W



Table 1. -- Records of representative wells in Lewis County, Wash. -- Continued =
E « | Water-bearing zone(s} Water level Pump &
2| 2| 3
= & —~
N - O P §
Owner or = | _{ = = = =12| charact P o
tenant o |3l = = b o practer v g Date 5| 2 Remarks a
. = g = e [} S of 223 g w 3
S o | =| s & % | 2] 2| material {SSE 8| = =
z Elal | E | g |5l2 3 gl 8| g 3
s S &l B E | 5| E&(2 < S <
z < | a & a ol . 2 -l | o -
=
T.13N., R. 3W. -~ Continued g
=
30E2 --- Wilson 228 20 30| 21 | 21| --[Gravel and sand 7.6{12-30-53 S| % D [ Penetrated clay, sandstone, gravel 2
] successively. Temp 53. z
30P1|{Harry Fenn 239| br | 212 & 30 |165| --| Sand 10 1946 [J| % Bailed 5 gpm. Water has sulfur :
’ odor and taste, blackens silver- §
- ware, Cf, L. )
31D1)R. E. Lawlainen | 242 Dg | 18 36| 10 |=--[--|Shale, blue 14 Summer |[S| % D |Pumped dry in summer. o
1952 o
m
wr
T.13N.,R. 4W, 2
x
3L1{C. Christin 260 Dr | 81 8| ===-- £5|16| Sandstone {(?) 10 4-16-54/J | 1 | D,S | Pumped 4% hr at 113 gpm, dd 36 ft.&
Cf, L. &
4N1|E. Wooten 273 | Dr 60 6| ——- -—= | = | Sandstone {?) 7 10- -54s| % S |Yield 25 gpm. Coal from 35 to é
39 h.
6P1|L. J. Dokter 285 | Dr 56 6 56 [— |--|-————rmruan 14 |- J |3/4] D |Bailed 12% gpm. Water hard, tastess,
of iron. L. o
7B1|Rainbow Falls 275 | Dr | 460 &) ———- et N|NU Pumped 15 gpm. Quality of water _o
State Park Is poor. =
8C1|Mayne Perry 278 | bg | 25 30] 25 | 24| 1|Gravel 13 8- -51|5( 3% D |Water soft. L. b
9D1|W. W. Kiser 270 | Dg 9 kT e e e 2.4 | 8-11-54{S [-— | D |Well pumped dry. Water soft. 4
11F1(William Tracy 560 | Do 26 48[t 6 | 23| 3|Gravel 20 8- -54|N|--- N | Water soft. :
23C1iF. Fitz 227|Dg| 20 36— = | Do=--=- 10 8- -54[s| 4§ D | Sandy loam (25-20) averlies gravel.
Water soft,
23J1|L. B. Spinning | 233( Dr | 130 6 130 (===} =] w=mmmmmmmmmm Flow | 8-11-54 S| -==1 D [ Supplies two homes. Water soft.
24F1|C. A. Anderson | 223 | Dg | 20 48| w—emv ---| -- | Gravel 12.6 | 8-6-54 | S| 4 | D,S | Water soft. Cf




24G1

25H1

26Q1

31Q1
33N1

3661

36G2
36P1

1Al
2P]

3H1
3N1

9F1
10C1

11p1
1IM]

T.W. Long

Frank Bamer

T. H. Matheny

IWilliam Smith
T. Thorsan

Robert Battey

J. C. Ridenour

B. T. Carpenter
Joe Wilson

Lester Merrill
Dan Morton

A, Lusk
Paul Ratkie

E. Lusk
Jack Lusk

225

230

640

720
360

241

241

246

375
315

375
390
345
325
322

325

EF

PPYF FP

25

53

24

19
16

14

326
100

22

144

14
136
12
110

97
180

38

36

36
48

24

24-4

11
30

18

Gravel, ce-
mented
Sand, black

Sandstone

Clay
Shale, blue

Gravel

Sandstone,
blue

Sandstone

Sand

12.3

11.0

Flow

.5W.

15
11.1

8.6
35.1

1.1
15

19.7

n2-29-53

12-30-53

Summer
12-30-53

1938+

Summer

1953

8- -54
8-10-54

8-10-54
8-10-54
8-10-54
9- -52

—

Letn=wr wIh

1/3
1/3

B b g b

1/3

D,5

n,s

Yellow ciay to 18 ft, Temp 52.

Penetrated "bluestone" above black
sand. Water hard, tastes fiat,
turns brown when bleach added.
CF, temp 50.

Penetrated clay and sandstone (7).
Dry in summer, Water produces
brown staijn.

Water soft.

Gray shale 2-9 ft, blue shale to
16 ft. Well pumps dry. Water
soft.

Bottom & ft in soapstone (7). Yield
4 gpm . Water produces brown
stain.

Salt water near bottom of well.
Report large yield,

Penetrated soft sandstone, blue
clay, gravel, 1% ft of "lime,"
and soft sandstone successively.
Yield 4% gpm. Water produces
brown stain.

HILVYM QNNOYD

Water soft.

Ortginally 20 ft deep; topsoll to 4
ft, grave! to bottom,

Dry in [ate summer. Water soft.

Supply adequate. Cf.

Water soft.

Well almost entirely in blue sand-
stone, Bailed 3 gpm. Water
soft, tastes of iron.

Well drilled 120 ft. Pumped 60
gpm. Water hard, has iren taste. ,

Water soft, has soda taste,

5¢



1 Table 1. -- Records of representative wells in Lewis County, Wash, -- Continued
. K Water-bearing zone(s) Water level Pump
= —
= g2 % :
kT = 2 = 2
&) = >t 3ls &
Qwner or = = g £ =| 8 Y
L tenant 13|l T ; 4 g || Character | o = . 5| B Remarks
. ", = 2l = s © Sle of =223 g G
27 &g ]ls] © g s S8l material o= gl 2
- = @ < = = S| z wl & °
3 S |gl 8| 5| B B2 2 & 5| 2
= < | ~| a a a alkE 2 <l z| o
T.13N.,R. 5W. -- Continued
12B1| --~ Karboski 290) bg| 12 24| »rrmr e | e | mmmmmmmeee 3.6 B-11-54 5| & D | Water soft.
15R1W. F. Rhoades 337 Dg 12 36| 12 |=--| | Gravel = | ~=-—ee ———— 15| 1 D |Well pumped dry. Water hard.
230Q1| Leon Kowalski 3701 Dg 23 60| 12 |=---| --| Sandstone, 13.2| 8-10-54 S|23/4 D |Water soft.
blue
26E1| John Kowalski 3781 bg| 19 48| ===== | === | ==| Gravel 14 |[10- -54 5| % | D8 |~----Do—--
27R1|C. E. Baxter 385 Dg 13 48] -==== | === | == |Gravel, pebhble) 3.41 4-9-53 15| & D | Pumped 2 hr at 18 gpm, dd 2.4 ft.
R : \ packed {H) '
28R1{Jasper Packer 470 | Dr ; 178 6 === i -— 1 —-| Clay, blue | —~——= | ~—mm—— N|-—- N |Encountered salt water and gas.
3341|Hugh Snelson 425) bgy 21 36 21 [ === | == =m————— 15 ———— 5] % D [Well pumped dry. Water soft, con-
tains iron,
3342(John Kaszycki 425(Dr | 270 6 250 | === == Sb| 13 D | Water salty; unfit for drinking and
. . - cooking. Ca.
36E1| Pete Fabris 425( Dg{ 29 30| mmma === | =-=| Shale 26 4- -52S|1} D | Well pumped dry. Water hard, con-
tains iron.
- ’ ‘ T.13N.,R.1E.
A R 930| Dg 34 48 5 == --1Clay 23.4| 9-16-53 J 11/3] D {(Well inyellow, red clay., Supply
: o - adequate. Cf, temp 51.
14C1{C. D. Lester 875| Dg 38 | ~weem- el B e R 27.7| 9-10-53 4! & D | Well pumped dry. Cf, temp 52.
14E1{L. R. Temple 8551 Dr | 330 6| 276 |118| -- | Grave! 125 |10-8-53 {Sh) 1 |D,lrr [ Bailed 20 gpm, dd 10 ft. Cf, L.
325 5
. -- | Gravel, fine
14H1|Mary Cole 715| bg| 42 52 8 | ---| --| Gravel 28,4 | 9-9-53 |J [==-| D |Welldryinfall, 1952, temp 53.
14R1{Martin Jacobson | 665| Dr 40 6l 40 | 36i 14| Sand, white 15+ 1946 |J| ¥ | D,S | Originally drilled to 50 ft. L.

921
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15H1
16H1

leLl
17C1

17R1
19K2

19P1

20F1
20F2
21C1

22G1
22R1
22R2

22R3
2381
25K1
26N1

26R1
271
2801

J. E. Uden
Henry Miller

Je.r;se Hawkins

W. D. Ginger
Gordon Lundeen
R. R. Szelap

Albert Duvalko

M. F. Clark

W. C. Matkin

C. A, Carson

C. E. Greene

George Hypes

George Reimann
A. Jorgenson
Wiley Rhodes

H. L. Thayer
Chester Fickett

H. L. Lindeman

815
784

758
764

732
690

665

705
695
750

§40
600
600

602.

652
h,042

1960

602

11558

602 |

¥

Dr

T

Dr

Dy

Dr
Dr

Dg'

Dy -
Dy -

Dg .

By
Dr

23
26

140
45

125
182

48

19
403
36

33
150
150

1

36

16

38

21 -
37,

150
113

Clay, gravelly

Sand, gray

Gravel, soft

Sand and gravel

"Sandrock ,"
blue

Gravel and sand|

Gravel, weath~
ered

Clay

Sand

Gravei

Clay

|sand

Sand, blue

Gravel

...... Do--——-

|Clay, "rocky,"

yellow

,|Gravel and clay

== [Gravel ~

Sand, black X

14.5
18

41.1
20

12 (7)
128

26.8
Flow

+254
+17

5.2
3.3
30.8
10.6
Dry

13.87

20.5

9-10-53
8- -53

9-10-53

9-11-53
6-22-53

1- -54
5=-27-54

9-15-53

9-15-53
9-11-53

9-11-53
7-27-55

9-15-53
9-15-53

wnn=Z wr

11
74

3/4

A b=

0,5

D, ler
S,

D,s

Ier

D,s

o=

D,s

Well can he pumped dry. Temp 54.

Slow recovery. Water produces
brown staln.

Red clay and grave! to 140 ft; some
water at 70 ft. Bailed 10 gpm,
dd 30 ft. Cf.

Pumped 4 hr at 50 gpm, dd 2 ft.

Originally drilled to 133 /. Cf, L.

Pumped 4 hr at 80 gpm, dd 20 ft.
Ca, L, temp 50,

Well cased from 0 to 8 ft and 28
to 48 ft.

Water has taste and odor, produces
brown stain.

Pumped 120 gpm, dd 27 ft. Yields
fine sand. CF, L.

IWell mostiy in clay, some gravel;

bettom in blue clay. Mron in

water. Cf, temp 52.

Well dry July-Sept., 1952, Cf,
temp 52,

Originally flowed 200-225 gpm.
Pumped sand; yield dropped. L.

Pumped 130 gpm, dd 23 ft. Water
occasionally smells and tastes
of sulfur. Cf, L, temp 49, -

Iron in water,

H31vM ANNOYED

Water produces brown stain, CF,

Supply adequate, Water produces
brown stain. Cf, temp 54,

Well mostly in yellow clay, "rocks,"
some gravel,

L.

Temp 52.

Water produces brown stain. Cf,

L
N
temp 52, ~



Table Y. -- Records of representative wells in Lewis County, Wash. -- Continued

g Water-bearing zone(s) Water level Pump
£ | 3
% E ey - 4
& = o 2l k]
Qwner or 5 | = = H = E’_ & Character = i . Remarks
tenant s |e| ¢ % q g3 of 0¥ | Date ] =
i-_.; P I % ‘s 2 § material SRS g 2
= 2 | = £ 5| X z o 8 o
3 =&l 2] 8 g | B|2 2 g 51 2
= < | a =1 a <= a =l o
T.13N., R. 1 E.--Continued
28N1 Delmar Woods | 518 br | 97 6| 30 |---|--|Gravel Flow | 9-15-53 4| 4 | D,S |cf. )
30C2| Pale Tade 710]| br | 208 81 200 | 9011 Clay, sand, 90 6- -54 7|7 Irr | Pumped 110 gpm; dd 80 ft. L.
gravel
30D1| Charles Do "645| Dr | 108 6l 108 |107| 1| Gravel 213 1943 J | 1 D | Sand from 70 to 107 ft. Pumped
7% gpm. Cf.
31PIi| D. C. Jensen 470{ Dr | 128 b6 90 [123] 5| Sand, blue- Flow 8-27-54 )| 1 Ind tYield 3 gpm. Supplies pouliry pro-
gray cessing plant, Cf, L, temp 50,
31Q1] G. J. Orning 476| Dg 17 21 18 | -—-| --{ Grave! 11.5| 9-16-53% S| 4 b Water produces brown stain. Temp
51.
3281 C. A. Jorgensen | 5051 Dr | 130 6| 122 |122] 8| Sand Flow 7-8-55 |Nj---| D Reported flow 3 gpm. Cf, L, temp
0.
32C1| Orvitle Day and | 500 br 52 6| 52| 52|--|Gravel, fine 5.6 | 3-18-53 1} 3% D Supplies two homes, Cf, H, L.
Ralph Sawyer
32M3 Ed Guiberson 485| Dr | 210 6 108 (125|117 Sand (?) Flow | 8-17-55 S D Bailed 20 gpm, dd 70 ft. Cf, L.
33Al1l W, E. Woods 559 br | 125 8(M) 65 | --- | --{Clay, blue Flow | --—-===~ J === D,5 | Clay from 7510 125 ft. Cf.
35F2| J. F. Simpson | 807 | Dr | 120 6 114 |--- | - | Gravel, ce- 101.6 8-9-55[J|% | D (L.
mented (?)
T.13N.,R.2E.
14Q1] Tom Harper 960 | Dg 32 60| - --= | == |Sand and gravel| 17.0 | B-19-54|S| 3 )] CF,
15P1f C. A. Linn 880 Dr 40 6] 40 |---|--1Sand 5.4 | 8-18-54|4 | % D | Reported yield 90 gpm.
16P1| Bill Core 805 | Dg 12 48 4 | === | == | Gravel 8,9 | 8-18-54| S [---{ D |Well pumped dry. Water soft.
17J1| E. S. Katyryniuk| 802 | Dg 52 6 ————- --- | == | Gravei, fine 12 9- -B2lJ|[--—-1 D Supply adequate. Water soft.

et
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17K
18K1
18L1
18M1]
20M1
2242
22N1
26E1

aopl
34N2

23H1
33R1
34P1

19C1

7N1
36N1

Frank Kulas
John Courtney

=~ Arnold
--- Logan

E. Girard
Frank Townsend
H. E. Justice

Frank Foland
W. F. Faas

H. G. Anderson
H. M. Justice

Janet Schoonover

Elmer Rouner

Matt Beck
Ed Pfirter

790
725
728
711
109G
890
790
804

1,081
&70

1,030
920
935

1,080

240
395

Dg

Dg
Dy

Dg
Dr
Dy
Dg

Dg
Dr

Dr
Dy

Dr

Dr

27
14
17
27
28
65
13
26

30
90

34
31
77

198

125
21

36
50

36
48

48
36

o

18

75
21

30

119

Gravel, ce- 14.7
mented

------------ 5.1
____________ 11.0
------------ 14.0
------------ 25.1
Gravel 12
——===Do----- 19.4
Clay 20
Gravel, ce~ 25
mented
T.13N.,R.4E.
Gravel 12
Sandandgravel} 13.5
Sand, black 13.6
T.13N.,R.5E.
Sand | meem--
_T. I14N.,R. I W.
Sandstone, soft| 15
Gravel, fine 2.7

8-18-54
8-18-54
9-10-54
8-18-54
9-17-53

9- =30
4-15-53

( H)

3/

1/3

D,S

L=

wg ooo o

Clay from 6 to 16 ft. Pumped dry
in fabl,

Supply adequate. Water soft,

H.

Supply adequate. Water soft.

Hard brown tili (?) encountered.
Cf, temp 49.

Water hard,

Supply adeguate.

Dry in dry summers. Water soft.

Well pumped dry.

Supply adequate. Cf.

Report high yield, Water smells
of sulfur.
Supply adequate, L,

Water contains iron.

43Lvm GNNOYHD

Encountered coal and gas between
80 and 194 1, "bedrack" from
194 to 198 ft. Water brown,
brackish,

L.
Well bottom is on hard blue clay.
Tron in water. Water cloudy.

621



Table 1. -- Records of representative wells in Lewis County, Wash. -- Continued -

‘5 Water-bearing zone(s) Water level Pump
= —
f‘a :E: E’ - @
gl 3| =383 8
Owner or = | _} = g £ =1 8 ES
tenant g3l 2| s | B |83 Chadeter 1522l pae 5| & Remarks
. ~ = - = @
] L w1 @ g 5 | 2| & material d=sc § z
= E: o] = 5 == z ol &1 B
= E| & B B | B |52 < SEARE
= = | £ a a a al|rF 3 =l | =
T.14N.,R. 2W.
2MY L. R. Chapman | 200 Dgi 33 48[ 33 [---|--|Clay, rust-red] 29 1940 N|---| De |Entirely inred clay containing hits
of "coal.™ lron in water,
3K1} Wendell Schroe-{ 320 Dg 15 48 0 |- | == === 1/3 4-10-53I N{-—| N (Cf, temp 46.
der
3N1f F. H. Jones 4101 pg,| 70 | 23%-2 55 | 55(15] Shale, clayey | -—---- | ——==~-- Pl % D Drilled in 12-ft dug well, Blue,
Dr clayey shale from 55 to 70 ft.
Supply inadequate, Cf,
3NZl A, T. Allen 240 Dr 15 4 0§ 35| -] --===mmmomum 0.3 4-10-53 N|(-—-] N Shot hole for seismic traverse,
originally 70 ft deep. Penetrated
blue clay and siltstone,
4E1| Northern Pacific | 190 | Dr 63 26| 38 | ---| --|Gravetand sand| ----—- | -==——-—- T (25 | RR |Formerly city of Centralia well 1,
Ry. Co. le| 57 Pumped 4 hrs at 400 gpm, dd
12 #. Ca, L.
4N1| Centralia Lumber{ 190 | Dr 40 6 40 |--- [ -~ | Gravel 12.6 { 4-9-53 (S| 1 | Ind Supplies mill pond May-Sept.
Mill
4P1| City of Centratia | 200 [ Dr [L,003] wmvu-m | =omem el Il Bl B Rttt N[---| De {Testwell. L.
4R1| Charles Hadley {410| Dg,| 70+ 4 70 |-—-} | ~—mommm- 29.2 | 2-26-53|J | ¥ D | Drilled in 30-ft dug weli. Blue
Dr clay and sand near bottom.
Supply inadequate.
4R2| Walter Swear- 415 Dg | 20 i50-40 e e B 13.1| 2-26-53|N|---| N |Well in hard yellow-brawn material.
ingen : Cf.
5Al1| LeRoy Westgard | 185 ] De 37 6 37 |- | -- | Gravei 15.7| 4-9-53 |5 |34 D Sand overlies gravel. Water hard.
5B2| Leo Schrader 1851 Dr 39 6 39 ({—|-—-|-—------ 7.6 4-8-53 S 1{3 S Supply adequate.
5C2| Bert Sumner 185| Dr 34 8| 34 ||| —mmmmmm———— 6.0} 4-9-53 |§ D | Water at 13 and 30 ft. Temp 49.

0¢t
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5F1
561
562
' 5H1
6C1
6D1
602
BE2
6F1
6H3

6lL2
6L3

6M3

6M3)

6M4
6M

6M13

6M14
6N1

City of Centralia,
well 4

City of Centralia,
well 3

City of Centralia,
well 5

City of Centralia,
well 2

C. N. Smith

George Hense

Clifford Nortis

Mountain View

Cemetery Assoc,
Dr. L. E. Jahns+

ten
Ed Ringel, Sr.

D. J. Deter
Keith Reichert

Lawrence Weinke

E. E. Siemers

R. J. Reichert

William Westley
R. V. Grainger

185
185
185
185
173
173
174
170
169
1.68
169
169
169

169

169
169

169

169
162

Dr
Dr

Dr

Dr
Dr
Dr
Dr
Dr
Dr

Dr

Dr

Dr

Dr
Dr

Dr

Dr

Dr

93
95
88
72
50
43
47
51

&0
51

50
45
33

48

19
36

40

47
56

26
16
26
16
26
16
26
16

o

o o~ o oo o

51
60
31

46
45
33

48

43
36

40

47
56

15

47

24
48
46

12

Gravel

Gravel and sand
Gravel

Gravel and sand
Gravel, fine
Gravel, coarse
Gravel

Sand and gravel

Gravel

Gravel, fine to
coarse

Gravel, fine to
coarse

Gravel

Gravel, coatse

Gravel, some
sand

Gravel

Gravel
Gravel and sand

15
13
15
11
23

30
27

16.

25

17

12.

25

17.

15.

22

15.
18.

27

17.
15.

12

Summer
1952

10- -52

Summer
1952

3-20-53

4-1-53

12- -53
4-1-53
4-2-53

Fall 1952
4-7-53
4-7-53
6-6-51

4 A 4 -

75
150

50

60

3/4
5

10

1}
3/4

1/3

PS

PS
PS5

ler

D, Irr

Ier
Irr

Irr

D,s

0,s

D,Ind

Irr

Pumged 794 gpm, dd 28 ft.
Standby only. Ca, L.

Pumped 565 gpm, dd 3% ft.
Condemned for public supply. L.

Pumped 12 hr at 880 gpm, dd 18
ft. Standby oniy. L.

Purmped 803 gpm, dd 34 fi.
Standby only. Ca, L.

Driller estimated yield at 60 gpm.

Water soft. Yiefd 17 gpm.
Deepened from 27 ft in summer,
1952. Repott large yield,

Topsoil to 2 ft, sand and gravel to
27 ft. Pumped 4 hr at 20 gpm.
"Hardpan" frim 47 to 48 ft. Pumped

100 gpm for 24 hr.

Cemented gravel from 30 to 46 ft,
Pumped 4 hr at 20 gpm, dd
27 ft,

Bailed 15 min, no dd noticeable.
Water hard.

Cf.

4ILYM ONNOYD

Well 90 ft deep. Black "clay" (no
water) from 60 to 90 ft. Iron in
water, Cf, temp 52. .

Bailed 30 gpm, dd 2 ft. Casing
perforated from 38 to 48 ft.

Bailed 20 gpm, dd less than 1 ft.

Report pumping 15 min with present
pump lowers water level 18 ft.

lron in water, Cf,

Temp 52.
Pumped 4 hr at 45 gpm, dd 3 ft.
L.

1€




Table 1. -- Records of representative wells in Lewis County, Wash. -- Continued

a Water-bearing zone(s) Water level Fumg
= £ 1%
@ = = o 3
Qwner or é ;"' e "‘g; % “g
Tl=| 3 ol @ o || Character | _ 3 LB Remarks
- tenant 2|3 E “f E g5 of 2% E Date 5 §
2 @ 5 ] 2 c 8| material [= g =
= 3l = 2 s | s|2 z TR
< = = = 3 &= = 2l 5] &
= < [ o a =3 al+ 2 x| o
T. 14 N,, R. 2 W.--Continued
7C2| Bert Hartman 163} Dr 51 8| 51 | 45| 6| Gravel 30 7- -52(J | B | ---- |Bailed 20 gpm, little dd, Water
soft.
7E2] E. Dodds 167 | Dg 22 48 22 |---|--|Gravel () 3.6 4-1-53 |5 3 D Clay overlies gravel. Report
mineral taste in water.
7F2| R. A. Galbraith | 180 | Dr 52 & 52 27(25|Sand (?) 27.0| 5-17-47]J | £ D |iren in water. Cf.
L1} K. H. Verd 167§ Dr 87 6 67 | 45(42| ==a== Domw==n 20 | --=mm--- J| 1} D,S {Yield originally 10 gpm, now less.
Water hard, L.
7M2| H. H. White 180 Dr 75 [} 75 | --- | -- | Gravel 24,3 | 3-20-531J |1/3) D Supply adequate, Cf,
701] George Finni 180} Dr &7 [} 67 | 60| 7|-——- Do---- 26.9 | 3-19-5314 | 3 D fron in water. Cf, L.
7R1| Marguerite Hum- | 180 Dr &4 6 64 | ~--| -~ [Sand and gravel] 10.3 | 3-17-53--(-—| It
phreys
8N3| F. G, Fortier 180( Dgi 20 30| 20 |---|--|Sand 9.9 | 3-18-5315| % D | Penetrated afl sand, except cobbles
from 18 to 19 ft.
8N5| W. E. Thompson| 180 Dr 47 6 47 | --- | -- | Sand, coarse 9.7 | 3-18-53lJ |---| § [Water hard,
9H3[ Mrs. S. Glasman| 500 | Dg 18 [ 60-50 7 ||| 14.2 | 2-26-53|5| 3 D | Supply adequate, Cf, temp 49.
9J2| A. 5. Kresky 520 Dy 39 36| 39 |—|--| - 32,7 2-26-531J | % D [ Well bottom is on hard rock, Supply
inadequate. Water soft.
9Q1l| Eugene Holit 5304 Da 18 48 q 15| 1| Shale {7} soft 14,5 2-26-53{-- | --- D | Well in ¢layey shale below 10 ft,
becoming hard below 16 ft.
10L1} J. E. Smith 525| Dg{ 14 |96-60 14 | -—— | --|Clay 2.9 2-21-53(5| & | D, | Temp 49,
10N1| Spencer Harmon | 510 | Dg | 47 48 L e I R 373 8- -521J| % | D,S | Yellow-brown clay and gravel to
28.5| 2-26-53 25+ ft. Bottom of well in hard
biue fossiliferous shale (7).
10R2| Floyd Watsan 565( Dr | 300 6] 300 [275|25|Gravel, coarse| 265,2 | 6=17=-53=====| D | Bailed 10 gpm. L.
11A1] Arne Fagerness | 440 Dg 15 30{ 15 |=e=|=a] amemmemee 4.5 6-17-53| S| 3 D | Water has iron taste. Cf.

el
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11E1

11F2
11M1
11R1
12E1

13C1

14N1
14R1

15A1

15A3
15€3
15N
16E2
1641

16M1
17D2

17D3

Kenneth Carr

Martin Wright
Sven Lange
William Wolter
Elsie Spencer

Perry Ramsaur

Norman Wirta
G. Steffensen

Frank Aggers

Bob Hunter
Walter Petersen
M. J. Brotherson
Francis Watterson

T. J. Thomsen

Francis Watterson|
Harry Ritter

J. J. Collins

500

520
560
230
380

260

230
215
565

565

195

200

175

170

175
175

175

Dr

Dg
Dy

Dg-]
Bd
Dg
Dr
Dg

Dg

Dq-
Bd
Dr
Dr
Bd,
Dr
Dr

Dr

185

16
47
27
34

16

119
25
44

56
24
123
78
79

11
62

63

30
30
24

36-8

30

60
36

24-60

6-30

147

16
47
20
18

16

111
25
37

50
22
65(7)
g2
61

11
62

63

607
22
65
&5
59

58

Gravel, fine

Sand

Sand, fine (?)_

Sand

"Soapstone"

Gravel and cob
bles cemented

Sand (?) fine,
blue

Sand, fine

Shale (?) sandy

Sandstone

Gravel

Sand (7)

142

10.
33.
17

20

o W N~

45

15.9

41.5

35

26.9

2.5
R-17

10.8

po- -49

6-17-53
2-20-53
2-18-53
2-18-53
2-18-53
Summer
1946
2-27-53

2-21-53

2-21-53
3-4-53

Al

1/3

D,Ind

DS

D,S

Casing perforated from 134 to
144 ft. Yield 12 gpm, rapid
recovery, Cf.

Supply usually adequate, temp 47,

Supply usually adequate.

Supply usualty adeguate, recovery
rapid, Temp 51,

Well inclay 10-32 ft and at 34 ft.
CF.

Well is located an marshy hillside
and bottom is in blue cfay. Upper
15 ft in shale. Temp 49.

lron in water, Yield 15 gpm.
Supplies slaughterhouse, L.

Well in soapstone (?) from 20-25 ft.
Pieces of coal near bottom,

Yellow clay t 20 ft, sandy clay to
43 ft, petrified wood at 35 ft.
Supply usually adequate.

Temp 48.

Y31lym ONNOYD

Penetrated mastly blue-gray shale
or clay. Supplies sawmili.

Water has mineral taste, contains
iron,

Originally drilled to 102 ft. Supply
adequate for domestic use, L.

Augered 41 ft. Pumped 20 min at
7 gpm, dd 7.35 fi, Water con-
tains iren, occasional odor. Cf,L.

Water produces brown stain.

Reparted pumped 12 hr at 163 gpm,
dd 4 inches. Supplies 2 homes.
Iron in water.

Pumped 30 gpm, dd 10 ft. Water
has mineral taste, leaves rust
stain on enamef. Cf, L.

£el



Table 1. -- Records of representative wells in Lewis County, Wash. —- Continved
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K Water-bearing zone{s) Water level Pump
~| & | %
] = 2 = [
£ = 2 | &3 B
Quner o T = = £ = =1 & character 3 =
‘ tenant E g g 5 '3 g E of %-g “é“ Date g = Remarks
= L 15| B 5 s 21 el materiat anmset g =
= E] o] = E < = |3 z w| &) 2
T = = B ] & &= = Sl s &
= < ~ =1 = =} == 2 i T >
T.14 N., R. 2 W.~-Continued
1704 L. E, Chalmers | 175f Dr 63 6| 63 1 61] 2|Gravel 10.43 3-18-53 C| 3 | D,lrr | Sandy clay to 61 ft. Pumped 25
gpm, dd 15 ft. Supply inade-
guate for irrigating 5 acres,
Water hard.
17E1l Leonard Santee | 175 Dr 53 6| 50 | 50 3[----- Do----- 8.8 3-18-53 P % D | Pumped 4 hr at 35 gpm, dd 3 ft.
J1/3 Water hard. L.
17K2| Qscar Keto 175 | Dr 80 6| 80 | 75| 5|Gravel, fine 8.8 3-17-53(N[-—-| N Siltto 75 ft. H.
18€2{ James McCash | 180 | Dr | 222 6| 10 {150(72|Siltstone (7} 75 1932 |P| 2 | D,S |Blue hard material (siitstone?} from
10 to 222 ft.
18D01! J. P. Newbury 185 | Dy 24 30| === === | == | Siltstone 19.9 | 5-17-471N|-—-| D Dry every summer,
gravity siphon.
18R1| Alfred Hamilton | 175 Dr 50 & 50(?Y == | == | Gravel 15.0 | 5-26-47|J |---| D,S |Mud, blue clay, guicksand overlie
gravel, Water hard, has mineral
taste, stains enamel.
19A1] ==m=== Dp===n== 175] Dn 55 2| == el b e | - J]1 b Iron in water., Cf.
or J
19F1; Leopold Blager 1751 Dg 11 30| —umme ——= [ == | "Quicksand" 4.4 | 5-26-47I N |-— N Cf.
- 1.8 3-31-53
19F3| ——---- Do---—=- 175% Dr 51 6f 60 | 50110 |Gravel 11.0 | 3-18-53/3 ) 1 S Originally 60 ft deep. Quicksand
from 20 to 50 ft, gravel to 60
ft. Water hard, contains iron,
19H1| Bridgett Emrich | 175 | BDg 23 361 23 | --- | -- | "Quicksand" 15.4} 5-17-475|-—-| D cf.
13.1 | 3-18-53/(H)
19H2| ==r=~Domw==m== 175 | Dn 65 2| 65 | 65| 3|Gravel 19 |- Si---| N [Well in"quicksand" nearly entire depth.
(H) Water has soda taste.




19RH3
19H4

19N1
20A1

20B1
22A3
22H1

22K1
23A1

23M1

23P1

24H1

26L1
26M1
28Q1
28Q2
28Q3)

28R1

Bridgett Emrich

A. R. Hamilton
lver Floe

John Marth
Louis Howell

Oscar Keto

Norman Svinth
A. E. Edwards

Tom Moaran

Leo Noel

Ervin Henderson
B. R. Anderson

Tom Hampsen

Ralph Loy

175
175

175
190

175
205
240

560
195

230

230

360

600
560
195
195

195

205

Dr
Dn?

Dy
Dr

Dr
Dy
Dr

Dr

Dr

Dy

Dy

Dg
Dr

Dr
D

Dr

75
300

33
102

55
12
1,200

1,800
29

301
32

10

32
164
75
50
180

1,000

2{(7)

36

o

36

N s

12-10
18

48

724

36

oo O

407

75(?# 65
150(7(292
102 |-
55 f-—r
12 | 12
800 |---
1,200
450 |418
29 |---
120
50 | 50
41 4
32 12
100 100
60 | 60
0! 3s
135
0 |---

Gravel

Sand(?)

Sand, white
Gravel
Sandstone,
blue
Sand (7)
Sand, gray
Clay and gravel,
weathered
Sandstone,

silty
Sand and gravel

Siltstone (7)

Gravel
Sand, fine
Sand, coarse

"Quicksand"
Sand

9.8

15-25

=
02 oo

IO~ ~d ™o
N

-+
(o]

N =
L Lo+

Flow

3.4

1.9

2.3

84

oW
(=N,

30

3-18-53
1941

3-19-53
3-12-53

5-22-47

3-13-53[

D,S

D,S

D,S

De

"Quicksand"to 65 ft.Water hard,
has soda taste.

Capped and sealed. Water has salt
or soda taste, L.

Cf, H.
Dd 15 ft after 3 days pumping,
water hard, has mineral taste.
Supplies two homes. fron in water,
Cf.

Yellow clay to 12 ft. Supply usually
adequate.

Salt water at 275 ft, gas at 1,200
ft. Water effervesces. Ca, L.

cf, L.

Iron in water. Cf, temp 49.

Test hole U.5.G.5. Fuels Branch.
Plugged and sealed. L.

Originalty 85 ft deep, has caved.
Water stains clothes yellow,
turns yellow when boiled. Cf, L.

Grave! and cobbles ta 4 ft, gray
siltstone or sandstone to hottom.
Supply usually adequate. Cf.

Fine yellow-brown and yellow-gray
sand from 18 to 31 ft.

Yield 5 gpm. Pumped sand
occasionally. L.

Yield 2 gpm. Cf, L.

Originaily 145 ft deep. Water is
hard, contains iron and effer-
vesces. L.

Quicksand at 35 ft. Salt water at
136 ft in sand. (as encountered.
Water salty.

U.S5.G.5%. test hole. Flowing at
940-ft depth.

d3L¥M ANNCHD
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Table 1, -- Records of representative wells in Lewis County, Wash. -- Continued

E Water-bhearing zone(s) Water fevel Fump
e 2
ot = < o bt
& = = | &l &
Owner or = | = z = S| @ 3 .
tenant 2 ] 4 w5 < gl Chaﬁcter £25% Date - 5 Remarks
. = z - ol o = X z 4
S 2 |ls| s 5 S | 2lul materal asc 5| 2
2 @ = e = = =< = ol & =)
3 S| El B R 5 | B|2 2 SEIRE
= < - (=] = [=1 [« I = =]
T.14 N., R. 2 W.--Continued
30R1| Forget-Me-Not | 180} Dg 30 36 30 |-—-|--|Gravel 26% 1931 P|---| Ind [Used in refrigeration equipment.
Ice Cream Plant Supply inadequate, Report
calcium content excessive.
31C1} City of Chehalis | 170} Dr | 127 8 65| 35 1]Sand 11,9 5-1-53 {N|-—-| N Testwell. Bailed 80 gpm, little
dd. Cf, L, temp 53.
31P1} ------ Do-=-=== 1701 Dr |1,031 B] 40 | 25:14} Gravel, fine 14 5-1-83 |N|---| N Test well, Pumped 70 gpm, dd
20 ft. L.
31P2| - Do--———- 170 Dr 50 8 35 [e== | «= 21% 5= -53AN|[---| De | Testwell. L.
31P3 -—---- Dg==---- 170 | Dr 34 8 30 |--—-]|-- 20.4| 5-15-53 N|---} N |---Dp---, L.
3101 -—--- Do===a-- 170 Dr 34 24 34 | 17/14]| Gravel 12,4 10-20-53 - [ ===t we JL.
341 Lloyd Macomber | 245 | Dr | 130 6| 100 |130 -- [ Sand, fine 47 8- -44J1 1 o (L.
35A1| Joe Wendling 5501 Dy 33 24| 33 | 30| 2|Clay and sand 21.9} 3-5-53 | B|---| D,S | Supply adequate.
{H)
35E2( Mrs, Fay McCor4 430 | Dg 14 54 2 | 14| 1|Sand and gravel 4.9 3-6-53 | S| & [---- |Originally dug to 15 ft. Yellow-
cle yellow brown brown clay to 14 ft. Supply
adequate.
35G2| E. R, Fleming 520 Dy 31 36| 31 |---]--(Gravel and clay] 13.6 | 3-6-53 j==|-— | -——- .
36A2| C. C. Gilman, [577)Bd| 30 12-8 5 | 18| 2[Clay, red 19.2 | 3-6-53 [J | 3 D | Supply adequate,
) Jr.
T.14N.,R. 3W.
1A1| E. L. Hendricks | 170 | Dr 43 6 L R B 17.6 | 5-17-471¢Cc| 1 D Pumped 8 hr at 15 gpm, dd 2% ft.
1A2| L. B, Henderson| 170 | Dn | 42 2i 42 |--= | == |Gravel 14 4- -53(T| 3 | D,Irr | Pumped 4 hr at 30 gpm, dd 10 ft.
15 6-1-53

9¢1
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1Bl

1B2

1F2
162
1M1
11
E

1K3]
1R1

1R3

211

212
3R1
11F3

1161
11H]
12E2
12H1
1243

13¢2

J. E. Miller

F. H, Steelham=
mer

C. A, Sellards
C. VanDerWel
A. Oshomn
Washington State
Dept, of Game

Jokn Meiers

L. Strentz
Steve Drop

T. E. Goodman

Al Harting

T. Fagerness
C. Sareault

J. Gibbs

A. Atwood

D. E. Blaachard
Joe Graf

Ted Neuert

P. H. Broaks

165

166

163
168
170
169
169

165
169

169

350

340
410
390

370
360
320
173
173

185

Dr

Dr

Dr
Dr

Dr

Dr

Dr

46

47

a4
27
57
56
55

26
43

52

27

45
24
35

40

31
22
72

53

36

72
36
36

36
72x120
36

48

6

6

48

38

28]

35

20
20

48

23

47

Gravel and sandl

Gravel
Gravel and sand
Gravel and sand

Gravel, coarse
Sand and gravel

Gravel

"Rocks, " soft

Sand and gravel
Gravel

Shale (7}
iGravel and clay
Gravel
Shale(?), blue

Gravel

13
14
24
28,

16
18.

34
25

+17.

18
18.
20.
15
10.

16.

21.

9

9

23.4

20.
203
18.

= NN
- oS W

o

9
1

6-2-48
5- -54
9-27-49
7-9-54

1-15-53

7-15-54
9- =52
8-15-44
7-15-54

7-9-52
7-15-54
7-15-54
5-20-50
4-2-53

4-  -50

7-14-54

7-14-54
7-14-54
Nevember
7-16-54
7- -54

7-16-54
7-20-54
7-20-54
7- -53

1952

g«

J

W~

L

—

LS R Ny

3/4

[ |

W M A= B

D,Irr

ler

D,S
irr
D,lrr

D,irr

b,s

D,S

D,S

Cc owoo

Pumgped 4+ hr at 60 gpm, dd 7 ft.
L.

Sand and gravef to 47 ft. Casing
perforated 36-45 ft. Bailed
4 hr at 48 gpm, dd 1 ft.

Sand and gravel to bottom. Pumped
4 hr at 30 gpm, dd 3 ft,

Gravel to 27 ft.

Pumped 4 hr at 85 gpm, dd 4 in.

Clay, gravel, and sand to 54 ft.
Pumped 4 hr at 42 gpm, dd
10 ft. Water soft,

Pumped 4 hr at 40 gpm, dd 5 ft.
Water soft, L.

Sand and gravel to 26 ft,

Clay to 20 ft, sand and gravel to
43 ft. Casing perforated 30-43
ft. Pumped 4 hr at 15 gpm, dd
6 ft.

Penetrated nearly all gravel. Some
water at 25 and 35 ft.'Hardpan"
overlies aquifer. Pumped 8-10
hr at 40 gpm, dd 3 ft.

Supply inadequate. Water soft,
blue-green. L.

YILYm aNNoUD

L.

Water level low in fall.

Pumped 2 hr at 40 gpm, dd 10 ft,
Report water acid. Cf, L.

Clay to 38 ft. Pumped 3 hrat 5
gpm, dd 6 ft, Water soft. Temp
52.

Supply usuvally adequate.

Supply limited in summer.

Supply adegquate. Water hard,
contains iron.

Water soft, contains iron, has
soda taste, L.

LET



Table 1. -- Records of representative wells in Lewis County, Wash. -- Continued
3 Water-bearing zone(s) Water level Pump
Ei 2
e = 2 o u
.?3 = ; ﬁ = E
Owner or 2=l = 2 2 | S| 8| character e N
tenant E E T - 5 E. = o gg % Date % 3 Remarks
é- ! = =] g, 5 B é material a8 E ki
— = © = 5= =38 = w|l & e
z Sl 5] &8 8 | B2 3 Sl 5| 3
= < | ¥l o a a alr 2 T | >
T.14 N., R. 3W.--Continued
13D3| L. L. Butterfield] 205 | Dg | 27 48| ===== | 23| 1|Gravel 13,4} 7-22-54{§ [--- Water soft,
(H)
13G2| Harold Barnes --—-| Dr 84 6| ----- mmm p e | mmemecanu—— Flow 7-21-54; 1 |1/3| D |Water soft, contains iron.
140Q1: C. C. Heath 480 | Dg 40 L e I 12.7 | 2-21-54|N|-—-| D Dry in late summer, Water hard,
contgins iron. Discharge by
siphon.
18D1| Carl Mitige 290 Dg 20 36| 21 [=--|=--{Shale, blue 12.7 | 7-29-54|s ! % D cf.
22Q1]| J. Anderson 700 Dg 37 481 40 (=== |--|Shale 21.8| 7-22-541J | i D [ Water level low in spring. Water
soft.
2441 Ted Goebel 215| Dg 16 &0 16 |-—- 1 —-|Clay (") 5 7- -54/5(3/4] D,S |Pumped dey occasionally.
25C1| Warren Aust 195( Dr | 180 6 -~--- == - 30+ | 5-17-47 P |3/4] D [Well almost entirely in shale; water-
bearing at 36 ft, 58 ft, 78 ft.
(Casing perforated at these
levels.) Yiefd 3 gpm. Iron in
water .
26P1{ Stanley Tufts & (470 | Dr | 775 6| 555 700175 Sand, fine 250 1953 |N|---| N [Bailed 14 gpm. L.
Paul Yokt
26R1( H. J. Alexander | 330 | Dg | 36 48| 13 | 30{ &]Shafe 32,2 | 7-21-54/J | ¥ | D,S |Clay to 30 ft. Cf.
27A1( F. P, Siegwarth | 560 | Dg ! 39 39| ===m= 29|10 Gravel and clay| 29.1 | 7-22-54[J |3/4] D ["Shot" clay to 20 ft, yellow clay
and gravel to 39 ft. Can be
pumped dry with present pump.
Water soft.
28A1| Ben Thomas 550 | Dg 33 50 & 23|10 Shale 16.1 | 7-22-54|{J4 | 3 D Dry in fall, Water bard, contains
iron.
28J11 5. R. North 490 | g 45 60 ----- -—- | —- |Sand and gravel| 38.3 [ 7-23-54(J |--- | D,S | Water "rusty" when level is fow.

8€ET
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2843
31L1

33H1

34H1

34Q1
34R1
35A1
35K2

35pP1

35Q1
36H1

36K1
36Q1

2Dl
3D
“

A. J. Givens
A. Peterson

Howard Saxton

Ben Pratt

Kenneth Wilson
Al Bieker
Seventh Day Ad-

ventist Church
H. F. Hanke

Clara McDonald

Carl Wenzel-
burger
Kelly Hamilton

Art Hamilton

E. Mason
Earl Ingal Is
E. Manberg

470
230

490
340

240
250
240
320

350

320
180

180
180

230
190
200

Dr

Dr

Dg,
Dr
Dr

Dr

Dr
Dr

Dr

Dr

Dg

Dy

151
62

35

20

135
125
258

50

96

73
138

93

220

28
22
100

45

48

[}

40

490
36

151
62

35

240(?)

50

80

14
64

93

80
%3]

28
21
80

144

~J

10

140

Sand and gravel
Shale, blue

Clay and rock

Sandstone,
white

Basait, jointed
Sand, fine

Sandstone

Basalt, jointed

Sand, white

Sand and gravel

Sandstone

T.14N.,R.
Shate, blue
Sandstone,

blue
"Rock, " white

130

26
10

32.3

23.5
150

30.4

88

20
30

40
40

9 W.
12

14

4- -54
7= =53
7- =54
6-16-53
6-17-53
7-21-54
9- =43
Spring,
1953

1~ -55
5-  -49
9- -42
7- -54
8- -44
7-28-54

-

3/4

D,S

D,s

Inst

D,s
D,s

D,S

D,S
DS

Yield 12 gpm. L.
Yield 20 gpm. Water hard, con-

tains iron.

Red clay to 6 ft, blue-gray clay

and soft rock to 35 Ht.
Soapstone {?) from 2 to 8 ft. Hard
gray-white sand to 20 ft. Water

soft.

Gray clay to 70 ft, jointed basalt
to 135 ft. Yield 5 gpm,

Dug to 47 ft. L.

Blue clay to 240 ft. Bailed 8 gom,

dd 25 ft.

Pumped dry in summer, Water hard,
sometimes contains iron. Water

Cf.

leve! sometimes rises to land

surface.

Supply limited. Greater supply at

72 ft cased off, Iron, yellow

sediment in water. Cf, L.
Water forms brown crust in pipes,

cf, L.

Pumped 90 days at 20 gpm, dd 18
ft. Water leaves yellow-brown
stain, Cf, L, Temp 50.

Pumped 4 hr at 20 gpm, dd 10 ft,
Supplies 6 homes, L. .

Yield 33 gpm, [nflammable gas in

water, Cf, L.

Dry in August. Water soft, con-

tains iron.

Supply limited in summer. lron in

water, Cf,

Water-bearing at 85 and 95 ft,

Water soft.

d3L¥YM aNNOYD
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Table 1. -- Records of representative wells in Lewis County, Wash.

-- Continued

E Water=bearing zone(s) Water level Pump
£ |3
3 = & o o
o £l 3 | 2|23 £
wher or 2.1 =] = z ‘w = | &1 Character =5 -
. tenant & E z u-s 5 E ‘uw-: of -,gL_g ﬁ Date g %. Remarks
= £ |ls] ® 2 B | 8g| material ams gl =
—_ 2 [ = = E= = N a o
3 S 81 8| 51 8|88 < 5| 2
= < | £ a a a alr 2 Flz| =
T.14 N., R. 4 W_--Continued
6L1| F. Barton 265| Dg | 65 6] 65 |com | an| mmmememmeeaa | 25 6| 7-28-54{J D,S |Cf.
(1)
13R1| Milo Adams 260| Dy 18 48 18 |--- [ -- | "Rock," soft, 12.4 7-29-541 51 1 D | Pumped dry. Water hard.
blue and brown
15C1| C. T. Setzer 300| Dr | 90 6 0 [~—-]--1----m- 16,2 | 7-30-541 4 | % D | Originally drilled 176 ft deep;
’ (7} caved at 90 ft, Salt water at
. . 176 ft, Cf,
15R1 Cliff Thayer 2701 g 22 36 22 {--- | --| Shale, blue 4.6 | 7-30-54/s| % D,S | Seil to 5 ft; fossiliferous hard blue
shale to 22 ft. Water soft.
16A1| C. E, Waltar 305( Dr 20 6 20 |==-|==| ===mmm—————- 6 7- =54 P| 3 S Salt water at 165 ft, plugged well
to 20 ft. Penetrated mostly blue
clay. Well almost dry in summer.
Water hard, contains iron.
23N1| Ben Geiszler 280 | Do 21 48| ~~—-- === | == | Clay, blue 8.5 7-30-54/ S| ¥ | D,S |Pumped dry in summer. Water soft,
25H1 A. C. Anderson | 220 | Dg 28 48! 27%| 27| --| Sandstene, 17 8- -51/6(---1 D |water hard.
white, hard
36B1] H. Reed 405| Do ! 22 72 0 |---1--|Clay, gray 14.8 | 7-29-54/ S| 1/3; D | Supply adequate. Water soft.
36F1] R. Packwood 225( Dr 24 6| 22 |---]--]|Sand, black 6.5 7-29-54/{S(1/3; D Shale overlies aquifer. Supply
inadequate. Water hard, iron in
water.
T.14N,, R, 5W.
1C1{ C. E. Glasgow | 285 Dy 15 36| 10 { 10| 5| Shale, blue 10 7- -54(S|---| D Supply adequate. Water soft.
(H),

orT
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12¢C1

311

26M1

27F1

27G1

28B1

29M1
30J1

30K1

25E1

Melvin Stacy

Lloyd Hildeshein

Alton Colvin

W. H. Butter-
worth

Leon Rector

Joe Brotherson

Nolan Peterson

R.W. Schoelkopf

M. Miller

Ben Meyer

400

495

250

250

235

245

250

240

235

245

Dy

8d

Dr

Dr

Dr

26

32

111

107

57

85

313

90

100

24

36

30-8

26

23

108

101

57

85

90

Shate {?) 16.6 | 7-28-59

T.14N.,R. 1E.

------------ 9.7 { 4-15-53

T.15N.,R. I W.

Sand e

------------ 0 Winter
1953

Sandstone 35 | --emmee

------------ 3 Winter
1953

T.15N., R.1W.

____________ 16 m———

Sand, white 4 | emmammaa

T.15N., R. 2W.

Clay 16 }--—r

3/4

1/3
3/4

1/3

D,S

D,5

0,s

D,S

D,s

0,8

Pumped dry in summer. Water soft,

iron in water,

Dug to 23 ft.

Penetrated clay and sandstone above

aguifer. Water produces white
residue. Qccasionally pumped

sand.

Water at 45 ft. Pumped 1 hr at
10 gpm, dd 70 ft. Water soft.

cf.

Penetrated coal , "soapstone,"
"graystone," blue clay, coal,
and sandstone successively.

Water soft,

Coal from 50 to 65 ft.

Casing per-

forated, Water hard, sometimes

brown,

YILYM ONNOYD

Water hard, has mineral taste. Cf,L.

Sandstone from 10 to 35 ft. "Quick-
"sand at 60 ft. Yield 4 gpm.
Water hard, contains iron.

Pumped 20 min at 5 gpm, dd 14
ft. Always dry in Oct. Water

hard.

Foy
—



Table 1. == Records of representative wells in Lewis County, Wash. -- Continued

"HSVM 02 SIM3

F Water-bearing zone(s) Water level Pump
- | E | 3
5 = £ |z 8
Qwner or < T g £13 E
= —_ = = i gl 2 Er
tenant E E g “ g 5% Cha;afcter -,E__E ::8.‘ Date v| & Remarks
8 g <| 5 3] 5 2 § materiai AsE §_ 2
= 2] el s e = | s5|= z ol 2|
= |21 5| 5 g | B|2 . 2l 5] &
= <[ [ o [a] a =™ o | T >
T.15N., R. 2W.--Continued
26K A, L. Sward 2401 br } 119 4l - 119] -- [{Sand, fine)? 70 | emeer— J {---1 D,S |Drilled in "rock" from 40 to 110 ft.
Pumped fine sand, CFf.
26N1} H. F. Johnsen 225 Dr 55 8: 55 | 55]--}Sand 14 —e—m— | J ] 2 D {Water soft. L.
27MY W. R. Gilkey 225k Dba| 20 36| -=u-- -=- 1 -- 1 Gravel (?) 10 ) --r----- S| 2 | D,5 | Supply adequate, Water soft.
27N2] L. Van Ronk 190 Dr 50 B| wmme- ---]=--18Sand 13.1| 6-23-54 N|---| N [Quicksand"at10 ft; silt at 50 ft.
Pumped 60 gpm, dd 32 ft.
Intended for irrigation use, but
water silty.
28K1y L. Albough 205{ Dr 27 6f 27 |---|—]Gravel 11 Winter s| 3 D | Pumped 1 hr at 27 gpm, dd 4inches,
1953 Water soft.
28M4 L. Stark 240 Dg| 25 36| ====- ——— | == | mm——- Do====m i I e Si i D | Brown clay to 10 ft, overlying blue
clay and gravel, Pumped 4 hr at
6 gpm, dd & ft. Water soft,
28N4| D. 0. Codey 210 Dr 36 5| ———-- P I ISR SRR P 9 1953 |--|1 1 | D,ler | Pumped 25 gpm, dd 3 inches,
29J1| L. H. Proctor 215 Dr 40 6| 40 | 33| --]Gravel 27 4- -49/J | 3 | b,S | Originally 100 F deep, but more
water at present depth, Pumped
32 gpm, dd 5 ft. Cf,
291L1| Stoker Mining Co| 305} Dr | 401 4 Ll e B B e Nf=-=-1 N |U.S5.G.S. test hale, plugged. L.
29Q4! T. E. Martin 2051 Dg 13 48| -———- 91 4| Gravel, fine 11.0| 7-1-54 |--|--=1 D Soil and brown sand to 9 ft, fine
gravel to 13 ft,
29R5| E. Amheau 220( Dr 31 6] 31 |-—-{--|Gravel 19.1 | 6-30-54]5 ] % D | Water slightly hard,
30N1| E. Kuper 165| Dr 45 & 45 | === | == | Gravel, fine 20 1952 T! 5 { D,lrr | Water soft, leaves iron stain.
30P1j U.5.G.S. Fuels| 200 | Dr | 6004 ~==cm= | -==—— —= | == [ - Flow 1- -50i{N|---! De Test well. Water salty, very hard,
Branch effervesced.
31B1| J. M. Holladay | 190 | Dr 53 & 53 |l-—|o-]-—-mmmmmomm 20 5- =45 J | 2 | D,irr | Yield 40 gpm.

eyl
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31cC1
3104

31E5
31F3

31F5

31L4
31Nl

31P2
31qQ1

32B2

32G5
32)3

32K2
32K3

3202
32R1
3301
33E1
33E4

H. Watilo
W. Bailey
M
E

. D. Almy
. Neuert

Pacific Sand &
Gravel Co.

N. A, Bishop

F. M. Moses
--- Damme
Southwest Wash-
ington Livestock
Marketing Asso-
ciation

A, Taylor

T. R, Parrish
F. Loy

W. P. Johnson
Helmer Nyman

M. J. Martinell

W. F. Juneman
C. R. Linderman

Mrs. E. Wolff

C. G. Blanchard

167
165

166
166

166

169
170

172
175

205

193
196

185
185

1835
187
200
195

200

Dr
Dr

Dr
Dr

Dr

Dr

Dr

Dg

Dr
Dn

Dr
br

Dg,
Dr
Dr
Dr

“Dr

Dr

55
50

57
51

112

57
53

42
60

17

5%
27

39
60

41
41
27
33

35

o o

12

oo oo O

48

10
14

=20+ AN o ] o

[+ 2B = o}

112

57
53

42
60

17

59
27

34
60

41
a1
27
33"

35(7)

28

12

Sand
Gravel

Sand and grave
Gravel and sand

Gravel

Gravel and sand
Sand andgravel

Gravel
Sand and gravel

Gravel

Gravel, fine
Sandand gravel

25.7
28

17
16

32

33
18

16.6
25

12.2

12

7-2-54
Spring
1954
3-27-54
Winter
1953
8-22-46

12-16-52

5-28-50

7-1-54
9-10-46

6-30-54

1-31-51

Summer
1653
6-30-54
2-8-51
6-30-54
4-9-53

4-9-53
1948
6-30-54

Summer

1953

4 g

—

Irr

D, ter

Ind

D,

It

Ind

Ind

Irr
Irr

Ier
irr

D,S
Irr

Water soft.
RO S

Sand and gravel to 57 ft,

Soil to 3 ft, gravel to 51 ft, Pumped
30 gom. Water soft.

Pumped 4 hr at 250 gpm, dd 42 ft.
Used in washing sand and gravel.
Cf, L.

Pumped 4 hr at 50 gpm, dd 7 ft.
Water soft, brown. L.

Pumped 4 hr at 100 gpm, dd 10 ft.
Water soft. L.

Water soft; rusty color.

Sand and gravel to 60 ft, Bailed
4 hr at 45 gpm, dd & ft. Suppliescy
slaughterhouse. a

Gravel to 16 ft; well bottoms on
"hardpan.” Supply usually ade-
guate, Water soft, has rust color 2

Pumped 1 hr at 110 gpm, dd 9% ft;
at 150 gpm, dd 12% ft. L.

Sand and gravel to 27 ft, Pumped
35 gpm,

Supply adequate. L.

Pumped % hr at 75 gpm, dd & ft.
Water hard. L.

Well dug ta 29 ft, later drilled to
41 ft. ¥ield 17 gpm. L.

Dd 2 ft pumping 20 gpm,

Used also for fire protection. Pumped
4 hr at 60 gpm, dd 19 ft. Water
soft. L.

Pumped 4 hr at 30 gpm, dd 15 ft.

M dNno

43r

L.

ebl




Table 1. -- Records of representative wells in Lewis County, Wash. —- Continued

‘ﬁ Water-bearing zone(s) Water level Pump
-1 2| %
W = < = o
£ = = | 2l3 8
Owner or = = z £ AR 5 N
. tenant S13 2| = 2| efs Charafcter =72 | Date st B Remarks
: : S22t 5 | 820 o0 |EEE $] g
K| 2| 5| = g 5 s|g material S=T g1 =
- El al £ £ £ |3 = ol ¥ e
3 ST &Rl B | B | B2 < 85| 3
= < = o =] a =N o ~j =
T.15N., R. 2 W.--Continued
34J1 A. B. Dace 450| Dr 40 4 === | ==| Sand (?) 0 16-26-5q N| ---] N U.5.G.S. test hole, plugged. L.
35A1 W, J. Allen 220| Dr 54 5 45 |- |-~ -——- Do----—- 10 | ---—--- J| 3 D |Well bottom is on hard "rock"
Water hard. Yield 5 gpm.
T.15N.,R. 3W.
25E] C. Wagner 150¢ Dr 43 b| ==——— === == | Gravel 15.0 7-7-54 | P11 } D | Supply adequate. Water soft.
25G1| A. Aho 162 Dr 56 &6 56(7H -~ | =] === Do----- 26 |10- -49J3 2 | D,lrr j Pumped 4 hr at 33 gpm, dd 10 ft.
25K1| R. P, Damme ~ | 163( Dr 50 6 50 ==-| ==} =———- Do=-==- 21.0| 7-8-54 | C| 3 v ] Pumped 36 hr, little dd,
25L3 E. L. Ticknor 163| Dgy 52 6| 52 [ === ==| =m——— Do=-~== 21.6] 4-30-47J D, tr | Pumped 4 hr at 70 gpm, dd % ft,
. Dr 24.7| 7-7-54 Water soft,
25L4| V. F. Cain 163| Dr 69 6] 69| 50[19| ==-== Do--=--- 17 3=7-50 |==| === D,ltr [ Pumped 4 hr at 100 gpm, dd 2 ft.
Water soft. L.
25L% J. L. Clement 163 Dr 62 6| 62 [---|--}----- Do=---- 29 5-3-54 | J; 3 | B,her | Pumped 4 hr at 30 gpm, dd 10 #,
25L% E. Saunders 163 Dr 36 6 36 |---|--|----- Do--~-- 15 1- -5041 % D | Pumped 1 hrat 20 gpm, dd 22 #.
25R1) L. 0. Shult 164 | Dr 45 6 45| 30|15} ---—-- Do--—--- 30 5-15-500 T3 5 | D,Irr ] "Hardpan" to 30 ft. Pumped 4 hr
at 20 gpm, dd 2 ft. Water soft.
26All E. Sorensen 145] Dr 30 6| ----- === | --[ Gravel, fine 11.7| 7-7-54 | S| 1/3| D | Supply adequate. Water soft,
26A2 R. B. Ticknor 145( Dr | 30 7 30 6| 24} Gravel, coarse 6.6 | 4-30-47 --| ---| lIrr | Soil to 6 ft, Casing petforated from
7.9| 7-8-54 20 to 30 ft.
26GY --—--- Do-~-—--- 146 Dg,| 40 6] 40| 14|26|Gravel and sand| 14 Winter C| 3 | i | Dug 20 ft, driven to 30 ft, drilled
Dr, 1953 to 40 R, Pumped 24 hr at 60
Dn gpm, dd 12% ft, Water soft,
26J2| F. H. Watson 150 Dr 35 8| 35 30 5|Graveland sandj 15 1-5-52 | S| % | D,irr]| Bailed 4 hr at 70 gpm,dd 4 ft. L.

e
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26K3
27F1
27R1
29D1
30B1

31H1
34¢1

34K]
34R1

3581

35¢]

35F1

3561

35H]

3514

35M1
36A4
36F2

36G)

|, Matheny
‘L. D. Riley
C. Smalley
E. J. Faber
Russ Webstér

Gene White
E. S. Andrews

J. Porn
Oscar Larson

E. Canzotti
-—- Hill
F: Hewitt
W. Groome

. Boggs
. G. Ingalls

. Gloyd

L

G

G. Sturdevant
0

Leo Seifert

D. S. ward

146
370
340
160
180

200
160

150
170

155
155
155
155
155
155
155

165
165

165

Dr

Dg

Dy

Dg
Dr

Dg
Dr

Dr

br |7

Dr

Dy

“Dr

Dr

53

" 50

30
24

45

12
103

12
140

33
24
100
50
17
68
18

55
54

52

48
48x 72
4

48
34

6(7}

36

52

Gravel and sand

Clay and gravel

Sand and shale|

Clay, “"shot"
Sand (?}

Sandstone
Sand
Gravel
Sand, black
| Sand, blee
Gravel

Sand

Gravel
Gravel

Sand andgravel

Gravel, coarse

18.7
35

17.5
18.7
34.1

2.7

7.5
20

13
15.6
i7-20
8.4
10.4
174
14.5
23.6

20
24.7

27
24.2

8-5-51
7-7-54
9- -53

7-15-54
7-27-54

7-27-54

7-27-54
7-

7-14-54
Summer
1943
Summer
1943
7-13-54

Summer -
1953
7-13-54
7-13-54
Summer
1940
7-13-54
7-6-54
1-15-47,
7-9-54

10-12-52
7-12-54

-54

[
el M= b

e P )

e e
o

Ier

D,S

b.S

Irr
Irr

Irr
Irr
D,s

ler

D, ler

Pumped 4 hr at 120 gpm, dd 2 ft.
Water soft, L. '

Gravel, weathered, varicolored.
Pumped 3 hr at 12 gpm, dd 15
ft. Iron in water.

Supply adequate. Water soft,

Supply limited. Water hard, con-
tains iron,

Well almost entirely in shale. Water
hard, has "odd" taste.

Supply ltmited. Water saft.

Aquifer is 6-ft soft bed between 2
layers of hard shale at unknown
depth. Pumped 17 gpm, little dd.
Water has sulfur taste after much
pumping.

Water soft, contains iron.

Casing perforated. Cf.

Supply adequate. CF.

d31L¥M ONNOYD

Supply usually adeguate. Water
soft,

Supplies 3 hames, Water has rust
color on standing. Cf.

Reported dd 5 ft, Water hard,

Pumped 22 hr at 13 gpm, dd 10 ft.
Cf, L.

Supply adequate. Water soft,

Do

Pumped 4 hr at 125 gpm, dd 26% ft.
Report water {evel fluctuates from
15 to 29 ft below 1and surface.
Water soft. L.

Sand and gravel to 52 ft. Pumped
70 gpm, dd 8 ft, CF,

skl



Table 1. -- Records of representative wells in Lewis County, Wash. -- Continued
g Water-bearing zone(s) Water level Pump
~| 213
=~ — — o
S| = S 1lEls £
Owner of 2§ _1 = 2 £ | =& Ccharacter 3 5
tenant 8| 3| ® “ P gl £ Date 1 B Remarks
3 = g = ° o 2w of 22 3 2 B
= L2 is5]| " 5 5 | 2| g| materiat AEE | =
[
- 2 w| S E k= LN z w| & o
3 S|lel 8| 5| B|EIS 2 SEARE
g <L - [ = [=1] [=1 - o i o
T.15N., R. 3W.--Continued
36HH J. Gehrman erl 164 | Dr 53 6] 53(7)| 47 6Eravel 22 1945 1J {3/4] D |[Supply adequate. Water soft. L.
36K2| Clifford Reisinges) 165 | Dr 54 8| 54 | 23|31 Gravel, coarse| 20 7- -43|T} 5 [ Irr |Pumped 4 hrat 125 gpm, dd 4 ft.
18 1-15-47 Ca, L. Temp 52,
36L1| R. W, Sloan 164 % Dr 44 6| 44 |---|--|Gravel 29.1 | 7-9-54 |J | 2 | D,lrr | Clay and gravel to 40 ft, soap-
stone(?) to 44 ft. Water soft,
3561.3] P. M. Steelham-| 165 Dr 43 6| 43 | 18(25]| -=---Do=---- 18.1| 7-9-54 (C| 5 Irr | Punped 10 hr at 120 gpm, little
mer dd. Water soft. L.
36N1| Pete Nix 163 | Dr 65 8| 65 [e==|==|----- Do----- 13 1947 |T| 5| lrr |Pumpedd hrat 120 gpm, dd 1 ft.
36R1| H. Guster 167 | Dr 46 | -———- 46 |--- [ -- | Gravel, fine 27.8 | 7-8-54 |J | ¥ D | Supply adequate.
T.15N.,R.4W.
16R1| Charles Echo 130({Dr [ 173 & -~—== e 165 Summer | N |[---{ N |[Report natural gas in well.
1950
20Q1| H, Glad 145]| Dg 12 36| 12 9| 3|Clay, blve 9.3 | 8-3-54 |5| % D | Soil to 9 ft, blue clay and wood 9
te 12 ft. Supply Himited in
Sept. Water soft.
25Al1| J. S. Fogelsong | 180 | Dg 34 36| 34 |[---]--|Shale, gray, 34 8- -52/P| % D | Supply adequate., Water hard,
jointed encrusts pipes rapidly.
26L1| G. W. Padham 180 Dr 43 2| === 30(13[Clay and gravel 3 8- -54[s5| 3 D | Water soft, leaves "rusty" stain,
30R1| W. H. Scott 190 | Dg 24 36| ----- ---| == [ Clay, blue 163 7- 5418 % D | Water soft.
32Q11 M. L. Rahm 220 | Dg g 36| 10 Ll el IR S EEEER e 4.9 | 7-28-54{P | -—-| D,S |Water soft, has rusty color.
33P1| Hubert Wirkkala | 200 | Dr | 240 G| ————- el el [ e 10 7- -54/N|[~--] N
34H1| Watilo Bros. 200 | Dg 23 361 20 [---|=--|Shale, blue 15,5 7-27-54!S{ % | D,S | Dry in Sept. Water soft, contains
. iron,

9rt
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16J1

21A1
22M1

27C1

C. J. Grandorff

J. Dix
J. Danforth

150

190
220

320

Dg

Dyg
Dg

Dy

11

12

15

Shale, gray

"Rock," rust-
red

8.2

10

8-3-54
7- -54
7- -54
7- -54

-

= ot

D,s

D,S

Water hard, has rust color in
summet ,

Supply adequate. Water soft.

Well pumped dry. Water soft.
Report level fluctuates from O
to 10% ft below land surface,

¥ILYM GNNOYD
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Table 2.--Records of selected springs in Lewis County
Seeplates 1, 2, 3,and 5

Approximate altitude: Altitude of land surface at spring, interpelated from topographic maps.
Yield: Keported by owner or user unless otherwise noted in "Remarks' column,

Use;: D, domestic; Irr, irrigation; PS, public supply; §, stock.

Temperature: Measured by U.S.G.S. personnel.

Remarks: Cf, field test for chemical guality (see table 5).

|rT

Approx-
Spring Owner o tenant imate Water-bearing Yield Use Temper- Remarks
altitude matetial {gpm) ature
(feet} °F
T. 11 N.,R. 1W.
IRls ~eeeememeeeeeo 185 Gravel, coarse 224 --- 51 Flow measured 10-16-52, Cf,
7R1s ~== Leonard 230 Gravel =00 —eeeee D,s 53 Little seasonal fluctuation. Cf,
8E1s Tawn of Toledo 240 eemeemeeeeo 90 PS ---
11G1s ~-=-= Kerkendoll 200 Gravel mmm——— D.s 51 Little seasonal fluctuation. Cf,
19K1s T. E. Smith 120 Gravel, undetlain 5 0,s 53 Flow decreases in fall. Cf.
by blue-gray
siltstone
I9M1s Etland Aboen 120 Gravel = e D, 52 Flow dependable. Cf.
20L1s A. Blake 130 eeeee- Do-—-=-= = —ee D,S 52 Little seasonal fluctuation, CF,
21Pls I. 8. Caverdell 200 --eema Do==s——- 7 D -== Little seasonal flugtuation.
24C1s Jae Rensing 340 Clay  emee-- D 51 Fiow decreases in fall, Cf.
28M1s Guy Brown 180 Gravel, underlain —————- D,5 54 Little seasonal fluctuation, Cf,
by blue clay
T.11N.,R.2W,
4D1s ~-- Egbert 380 Gravel, underlain 300 D -— Flow decreases in fall.
by "hardpan"

5J1s C. Brown 380 Gravel  cemee D,S 51 Flow dependable. Cf.
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1IN1s
11R1s
23H1s

K. R, Breidenstein
J. D. Farmer
Archie Reed

T. 11 N,, R.

18H1s

3w,

Howard Detering

T.11W.,R.

Nlis

10J1s
16B1ls

2E.
Jerry Belcher

Earl Clowe
S, E. Weaver

4E.

T.11N.,R.

10B1s

Alice Rea

6E.

T.11N., R,

6Cls

F. €. MacDonatd

1E

T.12N.,R. .

12D1s

14C1s
22M1s

22Q1s

Charles Mentgomery

John Christian
W. E. Stepp

Tayler Bros.

340
240
140

530

9490

1,030
1,170

1,300

1,100

680

590
310

295

Gravel and clay 13
Gravel 12
______ Do————-~- —————
Do
Clay 1
Do
------ Do-———-- 1
____________ 5
____________ 3
4
Gravel — emeeea
------ Do====== 3
Gravel, underlain <]
by blue sandy
clay
Gravel 8

o000
vron un

D,%

52
50

49

Little seasonal Fluctuation.

Flow decreases in fall. Cf.

Little seasonal fiuctuation,

Little seasonal fluctuation,
Supplies 2 homes.

Little seasonal fluctuation. Cf.

Little seasonal Fluctuation.

Littte seasonal Fluctuation,
Supplies 3 homes.

Flow decreases in fall, Supplies
© homes.

Little seasonal fluctuation.
Supplies 2 homes.
Little seasonal fluctuation,

Flow measured 7-6=55. Cf.

¥ALYM ONNOYD
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Table 2.--Records of selected springs in Lewis County--Continued

Seeplates 1,2, 3, and 5

gravel

Approx-
Spring Owner or tenant imate Water-bearing Yield Use Temper- Remarks
altitude material (gpm) ature
{feet) °F

T.12N.,R.2E.

1G1s 5. C. Carson 460 Gravel — ----e D,S 49 Flow decreases in fail. Cf.
10L1s Clarence Stiltner 460 Do D 49 e Do----ss-amn
11F1s Washington State 400 eeeee- Do---—-- 2,400 D 51 Discharges from 3 openings. Little

Fish Hatchery seasonal fluctuatian, Cf,
17Dls  —mmmmmeeeeee 880  eseeee Do--~-—- 9 D,S 51 Little seasonal fluctuation.
. Suppiies 8 homes.

21Q1s M. Stacy 440 eeeee- Do—----- 33 D 49 Little seasonai fluctuation, Cf,
T.12N.,R. 3E.

7Dls P. H. Birlay 600 e Do------ = - PS 4G Little seasonal fluctuation. CF,
16P1s W. N. Blankenship 950 Clay, gray = =eeeee n,s - Supply low in summer.
19H1s Ethyl Stehe 850 Rock, soft, red 3 D,S —— Flow decreases in fall.
36N1s Harry Bowen 1850 seeeeeeeeeee 5 D -— Little seasonal fluctuation.
T.12N.,R.4E.

3M1s Isaac Crumb 1000 Clay 3 D -— Little seasonal fluctuation, Cf.

IM1s Ellis Compton 1350 Basalt {7) 5 D - Do --
19K1s Mary Workman 550  ~mmeeemeees 5 D - Little seasonal Fluctuation,
T.12N,,R.5E,
29J1s Harold Hili 850 Basalt (7) 5 D == Littte seasonal fluctuation.
31P1s Ed Stilther 630 Sand and fine 5 D -—- Do

11
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T.12N.,R.

9E1ls

T.13N., R,

12Al1s

22E1s
30L1s

T.1I3N.,R.

7F1s

22G1s

T.13N.,R.1E.

20R1s

T.13N., R.

25R1s

T.14N., R,

2D1s
24Als

T.14N,, R.

36Kls

T.15N.,R.

2981s

6 E.

Owen Huddleston 1350

2W.

Richard Keckeis 490

Harry Gleason 320

C. F. Noman 250

4 W,

Rainbow Falls State 440
Park

William Tracy 250

1E

Town of Onalaska 596

4E.

Josh Evans 1,225

3W.

--- Bates 240

Cari Hanke 230

4W.

Carl Johnson 300

2W,

C. Lowery 200

Gravel 5
Do

Sand, red 3

Sand 3
____________ 5

Clay, yellow 1

Gravel (loosely- 50-75
cemented)

Clay 5

—————— Do------ 1

Clay, blue *

Gravel %

0,5

(=]
-

©
v w

PS

50

Flow decreases in fall. Cf.

Little seasanal fluctuation.
Supplies 2 homes.

Little seasonal fluctuation. Cf.

............ ) "

Flow decreases in fall.

Little seasonal fluctuation.

Flow dependable. Cf.

Fiow decreases in fall, Cf.

Little seasonal fluctuation.
Little seasonal fluctuation.

Little seasonal fluctuation.

Little seasonal fluctuation. Cf.

d3lvym AnNnoyd
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Table 2.--Records of selected springs in Lewis County--Continued

Seeplates1,2,3,and 5

Approx~
Spring Owner or tenant imate Water-bearing Yield Use Temper- Remarks

altitude material {gpm) ature

(feet) °F
T.15N., R. 3W.
34N1s E. Steinbrenner 225 emeemeeeeee o D, e - Little seasonal fluctuation,
T.18NK.,R. 4W.
15H1s L. England 180 Gravel  ameean n,s -—- Flow decreases in fall, CF.
27R1s --- Kosola 310 Clay b D — Little seasonal fluctuation.
T.15N.,R.5W.
25E1s Troy Baker 275 Gravel 1 D -—- Little seasonal fluctuation.
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GROUND WATER 153

Table 3.-- Logs of selected wells in Lewis County

Most of the data in this table were obtained from records made by well drillers during
construction of the wells, although some data were supplied from memary by drillers and well owners.
A few of the wells were examined by Geological Survey personnel, The original records have been
edited for consistency of presentation, but were not changed otherwise. For the purpose of clarity, the
authors' interpretations have been added in parentheses after some of the drillers' designations, All
depths and depth intervals are given in feet below land surface at the well,

Material Thickness Depth
{fest) {feeld

Well 11/1W-1D1

Frank Linwood. Altitude 260 ft. Dug by owner, 1947,

Gravel, cobbles, and boulders, cemented == 10 10
Gravel, fine, water-bearing ———— 2 12
"Soapstone" (blue-gray clayey shale) ==-—--memmmmn o mcemmeea — 13

Curbing: 36-inch to 4 ft,
Well 11/IW-5H4

A. W.Peterson. Altitude 342 ft. Drilled by F. Galivan, 1950,

Topsail ———— mm———
Clay ~—————m = e e e

Gravel, cemented
Clay, some gravel
Gravel, clean

SO RN

~ O~

Casing: 6-inch to 65 feet.

Well 11/1W-6D1

Church of Latter Day Saints. Altitude 302 ft. Drilled by C. Rubey, 1955.

Clay ====wve-- . 12 12
Gravel and rocks, cemented. Water at 50 ft sufficient for

domestic use ———— 39 51
Clay, green and blue =-----====u=--—- 8o 120
Clay, blug ~=—-==mmmmmmemememm 61 301
Sand, blue, and chunks of rotten wood; water-bearing ——====~=-~—-- —_ .

Casing: 6-inch to 201 #t.



154 GEQLOGY AND GROUND-WATER RESOURCES, LEWIS CO., WASH.

Table 3.--Loys of sefected wells in Lewis County.--Continued

Materiai Thickness Depth
(feet) _(Feet}

Well 11/1W-8E2

Town of Toledo. Altitude 240 ft. Drilled by Price, 1953,

Clay and gravel ———=-——amm=m e e e 30 30
Clay, blug ——====memmm oo 10 20
Silt, bile == == oo mm e e e e e 18 58
Sand, blug-gray ——---==== === m e e 14 72

Clay, blug —————=—~mmrmmmr o smm 3 74
SaNd, gray ======r oo o e e 4 78
Clay, blue, heavy ~——--—===mmmmm oo 52 130
Clay, blue, with "soapstone" layers several {t thick --=-------—=-- 245 375
Shale {cuttings showed grains of guartz and gray claystong) ——--—«== 1C 385
Siltstone (cuttings showed grains of quartz and dark valcanic

materials) 65 450

Casing: B-inch, originally set to 290 fi; yield 2 gpm, static water level 100 ft, Casing pulled
back, finally set to 79 ft, and perforated from 60-~78 ft.

Well 11/1W-9J1
E. F. Boone. Altitude 118 ft. Drilled by F. Galivan, 1948.

L] e e TR 33 33
Sand; water at 42 ft 383 42
Clay, blug —------~nucemu- 3 45
Casihg: 6-inch to 45 ft,

Well 11/1w-9L.1
F. E. Formen, Altitude 110 ft. Drilled by W. Price, 1955.
TOPS0il ~===== = mmm oo o e o e 2 2
Sand and dirt, brown 12 14
Gravel, cemented, gray 19 33
Gravel, fine, water-bearing 5 38
Gravel, cemented, dark-brown -—- 2 40
Casing: 8-inch to 40 ft; perforated from 30 to 40 ft.

Well 11/1W-12F1
E. J. Smith. Altitude 318 ft. Drilled by W. Price, 1945,
Loam -- 11 11
Gravel, cemented =----——-m— e e 19 30
Clay ——-- ool m—————— 6 36
Gravel, cemented ==-cmmmmmmr e e - 39 75
Gravel, fine, and sand; water-bearing ——- 11 86

Caging; 8-inch to 76 ft.
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Tahle 3.-~Lags of selected wells in Lewis County.--Continued

Material Thickness Depth
(feet) ({feet)

Well 11/1W-16E2
Guy Bowan. Altitude 213 fi. Drilled by Dale Magee, 1949.

Gravel, mostly cemented —- 52 52
Gravel, water-heating 3 55
Clay, blue ~====ec-—- 101 156

Casing: 6-inch to 156 ft,
Well 11/1W-16H1
Ernest Cooper. Altitude 240 ft. Dritled by Frank Galivan, 1953,

Topseil, ¢lay, some houlders ---- 26 26
Gravel, cemented ------- 10 36
Gravel, loose, water-bearing -— 36

Casing: 6-inchto 36 ft.
Well 11/1W-17A1

H. M. Shepardson. Altitude 120 ft, Drilled by Price, 1952,

SQil == - 8 8
Gravel 32 40
Clay, blue 1 41

Casing; &-inch to 40 ft,
Well 11/1W-17L2
Rudolf Klein. Altitude 105 ft. Drilled by 0. £. Erdmar, 1933,

Clay, sangy —===e - —mem e e el 14 14
Sand and gravel-——==sesemmmmm oL a3 45-
Clay -=w——mmmmmm oo e 1 a6
Clay and gravel ----n=r---- - 1 47
Boulders and "rocks" ~---- mmmmmm—— e 13 483
Gy oo e 1293 178
Clay with sand and gravel streakg ——-=====--mmmee o cmm e e 47 205
Shale ~--~=== 10 235

Casing: 6-inch to 235 ft.
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Table 3.——Logs of selected wells in Lewis County. --Contintied

Material Thickness Depth
(feet) {feet)

Well 11/1W-20M1

L. Cunningham, Aftitude 203 ft. Drilled by King Bros., 1929,

Dirt 12 12
Gravel, cemented ---- S 20 32
Gravel, with scattered sand pockets; lower part water-bearing ~---=- 38 70
Clay, blue ~-——-==c=mmmmmmemeee o — —_—-

Casing: 6-inch to 70 ft.
Well 11/1W-21D1
N. A, Kent. Altitude 220 ft, Drilled by Frank Galivan, 1953.

Soil and ¢lay =r--—=mmemmr e e e 8 8
Gravel, cemented., Water at 35 ft; static water level 1¢-12 ft;

water at base 46 54
Clay, blue, sticky - 34 88
Sandstone, water-bearing. Good yield at 110-120 ft; static water

level 30-40 ft 22 110
Shale, greenish-gray, constantly squeezed into drill hole -~-- 58 168
Sand, dark greenish—gray, Inflammable gas at 170 ft —~--—--~==—-~ : 5 173
Casing: 6-inch to 165 ft.

Well 11/1W-29D1
James Allon, Altitude 214 ft, Drilled by Bell, 1928.
Clay - 22 22
"Hardpan! ==----smemmcscemniamam—ea——o - 20 42
Gravel and sand, water-bearing -=------~-== 6 © 48
Casing: 4-inch to 48 ft.
Well 11/2W-9P1

Sam Leathers, Altitude 420 ft. Drilled by C. D. Roberts, 1954,
Topseil 3 3
Clay, red 7 i0
Clay, yellow 20 30
Clay, yellow, and gravel 40 70
Boulder and clay - 5 75
Clay, white, soft, some sand -- 32 107
Gravel and sand, cemented -- 10 117
Gravel and coarse sand, water-bearing 16 133

Ghale «=mmmm et m e me e s m e 45 178
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Table 3, --Logs of selected wells in Lewis County . --Centinued

Material

Well 11/2W-9P1--Continued

Shale, sandy «----=====ac-cecean
$andstone, hard -

Clay, hlue ==ms oo e
Clay, dark gray ----

Shale, sandy =====mommmmmeem e e

Casing: 8-inch to 147 ft; perforated from 112 to 133 ft,

Well 11/2W-11N1

Thickness
(feet)

~N N
LSRR R ]

K. R. Breidenstein, Altitude 295 ft, Drilfed by C. D, Roberts, 1951.

TOPSOIl ==mmmm e e o e
Clay, white
Gravel, cemented
Gravel and sand, water-bearing
Shale ==mecm e

Casing: 6-inch to 64 ft; perforated from 45 to 58 ft.
Well 11/2W-15A2
Perry Zion. Altitude 265 ft. Drilled by C. D. Roberts.

Clay, sticky, brown =w=—---mmmmme e
Clay and gravel ==--=====s oo e e
Gravel and sand, cemented
Sand and gravel, water-bearing
Clay, blue, and gravel —-

Casing: 12Z2~inch ta 45 ft; perforated from 28 to 42 ft.

Well 11/2W-17E2

18
17
22

Russell Foreman. Aititude 205 ft. Drilled by W. Price, 1947. Memory log.

Tops50il ——— = ——— e
Gravel, water-bearing —----—~====ms - cmmmmm——a oo
"Soapstone,” yellow, and blue "hardpan" containing "clam" shells--
Sand, white, water-bearing
No record —=-m=aee-m-mma
"Mud bank =-=mmmmmomeaa
No recard, water-hearing

Casing: &-inch to 182 ft.

12
5
122
4+
38-
1

Depth
(feety

180
183
190
215
287

20
37
59
b4

10
20
28
40
46

12

17
139
143+
181
182

157
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Table 3.--Logs of selected wells in Lewis Gounty.--Continued

Material Thickness Depth
(feet) (feet)

Well 11/2W-20N1

William Schoch_ Altitude 180 . Drilled by W. Price, 1947.

Clay and gravel -—- 20 20
Basalt, black -=-=-—cccmmm e 55 75
Casing: 6-inch.

Well 11/2W-23G1
Sulo Kolehmainen. Altitude 185 fi, Drilled by W, Price, 1951.

Topsoil 3 3
Clay, brownish yellow 13 16
Gravel, rotten 4 20
Gravel, clean, water-bearing 10 30
Clay, biue, sticky 80 110

Casing: 12-inch to 34 ft; perforated from 22 to 34 ft,
Well 11/2W-24Q2

Ed Ritzman. Altitude 110 ft. Drilled by.W. Price(?) 1951(7).

Soil, clayey, bouldery 5 5
Sandstone, weathered 2 7
"Bedrock" (carbonaceous siltstone with coal streaks) -——-——aw===a== 1 8
Sandstone, carhonaceous 5% 133
Conglomerate 1 143
Sandstone 3 15
Conglomerate 23 173
Sandstone, some pebbles 14 313
Siltstone ---~ 3 341
Sandstone, fossiliferous 28 62}
Conglomerate 2 643
Sandst, 73 72
Comglomerate, fossiliferous 3 75
Conglomerate -—-- 6 81
Sandstone 22 103
Conglomerate, fossiliferous -——— 7 1i0
Sandstone, fossiliferous— 57 167
Sandstone —— 46 213
Conglomerate ~---—————=cmmmmm o —— 22 235
Sandstone —s———mmmm o e e e e 10 245
Conglomerate ~—==wmamemmmem e et tm e e —— 12 257
Sandstone, fine-grained 86 343
Siltstone 1 344
Sandstone, fine-grained 33 377
Siltstone, carbonaceous, with sandstone —------=-===cmmmvrrm—- 35 412

Siltstone, carbonaceous, with sandstone streaks =--=e=e==rr—r——-- 156 568
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Table 3.--Logs of selected wells in Lewis County,--Continued

Material Thickness Depth
{ feet) {feet)

Well 11/2W-29P1

Northern Pacific R. Altitude 143 ft. Drilled by owner, 1949.

GClay, yellow ——— 5 5
Gravel and clay ========-—---------- 9 14
Shale, sandy ---—- ————— [} 20
Shale, sandy, water ———mmmme- 4 24
Shale, dry =-- - . 52 76
"Rock™ (hasalt) ===ww——m-ecenna- 12 a8
Shale, dry ~----—-=-=comemmcua- 36 124
Sandstone, water ——-- &2 186
Casing: 8-inch.

Weli 11/2wW-30D1
£. D. Allen. Altitude 160 ft. Drilled by Q. Keto, 1952,
Clay, yellow —===== -- 20 20
Sandstone, yellow =——--—-—rmommommmoueo—o 15 35
Sandstone, blue, water-bearing --- 20 . 55
Casing: 6-inch to 54 fi,

Well 11/2w-32C1
Town of Vader. Altitude 140 ft. Drilled by W. Price, 1948.
Soil and clay --—========—ae__—-- 20 20
Sandstong----=-----=~==mmmmmux 20 40
Basalf =-===m--=--—mmmmmemeeeaa 40 80
Sandstone, water-hearing -—--~=== 140 220
Casing: 6-inch to 60 ft.

Well 11/2W-34R2 . -
--- Beyers. Altitude 160 ft. Drifled by W. Price, 1953.
Topsoil ~—==eemmmmemmeen e : 5 5 "
Silt mmemmemmm e 23 28
e N — 12 ap
Clay, blue, sandy,water-bearing at base 8 . 48
TRoek™ ~-mmmmmm oo 12 . &0 .

Casing: 8-inch, set to 56 ft.
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Table 3.--Logs of selected wells in Lewis County.-~Continued

Material Thickness Depth
(feet} {feety

Well 11/2W-36A4

C. R. Calvin, Altitude 205 ft. Drilled by C. D, Roberts, 1954.

Topsoil mmcmmm oo e 2 2
Clay, yellow 8 10
Gravel and sand, cemented 15 25
Sand and fine gravel, waterhearing 2 27
Sand and coarse gravel, water~bearing 13 40
Shale {basalt?) 25 65

Casing: 8-inch to 65 ft; perforated from 27 to 40 fi.
Well 11/1-16P1

Test hole. Altitude 316 ft. Drilled by U.S. Geol. Survey.

Soil, clayey -=--=---- 11 11
Sand and silt, clayey 7 18
Sand and gravel -~-- 1 19
"Bedrock” (carbonaceous silistong) ===----- -— 1 20
Lignite 1 21
Conglomerate, pebhle 5 26
Claystone, tuffacecus 8 34
Claystone, sandy —---=—==mmmc oo oo e o 17 51
Siltstone, carbonaceous, with coaly fragments =--~----m-commauana 9 &0
Clay ====sc oo e e 2 62
Claystone with carbonaceous material 5 67
Lignite 1 68
Siltstone, carbonaceous 5 73
Lignite --- 1 74
Clay, gravel ===w—r——mmem e e o oo e e 14 38
Siltstone, carbonaceous ———--s-===m-nm-m=n 1 89
Ligiite ===—rwmamemmmm e aeaa 4 93
Claystone « 1 94
Siltstone, carbonaceous —=---=-rer==mmmmmm- e 2 96
Lignite --~- : 1 97
Siltstone, carbonaceous 1 98
Lignite -- 1 99
Siltstone, carbonaceaus - —————- 6 105
Lignite = oo e 1 106
Siltstone, carbonaceous 1 107
Lignite —=~===mm=mmmmm oo 2 109
Siltstone, carbonaceous; lignite streaks ----=--=-v-v—- 14 123
Lignite ==~ 1 124
Siltstone, ciayey 20 144
Conglomerate, pehble 32 176
Sandstone, carbonaceots e 17 193
Siltstone, carbonaceous -—— -— 4 197
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Table 3.--Logs of selected wells in Lewis County.--Cantinued

Material Thickness Depth
(feet) {feet)

Well 11/1-16P1--Continued

Lignite =======mmmm oo e oo oo 1 198
Siltstone, carbonaceous ~=======ccmmammm o m e e 10 208
Sandstone, pebbly —------rm o 21 229
Canglomerate, pebble -------- ——me——— 3 232
Tuff, lapillj ====s===m=mm= oo m oo oo oo 31 263
Siltstone, clayey =-=-------- ———— 65 328
Siltstone, carbonaceous =«--s--———m——mm-—m— e e 62 390
Tuff, lapilli ========-=cc--—- —m e 14 404
Siltstone, carbonaceous; sandy interheds ——-—--———=r=remm—aa_-——e 126 530
Tuff, lapibli === === = m s e e e e e 4 534

Agglomerate ------=====mmeme—emm e 6 540
" Well 11/1-19K1
A. F. Schmit. Altitude 300 ft. Drilled by F. Galivan, 1952,

Topsail and clay =====-===-—commmmrmenne 12 12
Ctay, alternately blue and yellow ----v~=w== 88 100
Sand, blue, water-bearing, and clayey gravel —=——————m=mmmmaco— 12 112

Casing: 6-inchto 112 R,
Well 11/1-20C1
Test hote, Altitude 330 ft, Drilied by U.S, Geol. Survey.

S0~ e e e 14 14
Grave| ====sm e e e .3 17
Sand and small gravel ———— 6 23
"Bedrock" (blue clay) ————=-=mmmemmmem et 16 39
Sandstone, with some ¢lay ==----—- — 1 40
Siltstone, clayey -~------- — 2 .42
Sandstone, fine-grained =——=—mmm oo m oo 7 49
Siltstone, clayey ——=-=-=c-—m—— e 15 64
Carbonaceous material —----- -— 1 65
Siltstone, clayey =====mwas s e men 14 .79
Lignite ~=m===emam e el 5 793,
Siltstone, carbonaceous e 80
Sandstone, fine-grained 16 .96
Siltstone, clayey ===----- 16 112
Siltstone, carbonaceous, with coal streaks 2 114
Lignite R 1 114}
Bone —-- ————————————— K . 115
Lignite ——=——— e e e " 115%
Sandstone, carbonaceaus 2% 118 .
Lignite ==—m==——mo-mem——————— e e 2 . 12¢ -
Siltstone, carbonaceous =-———-——m—memmomeoee 13 1213
S - 5% 127
Siltstone, garbonaceous ———-——--ceeemmm——— : ] . 128

Lignite —--========a-——mmcmrmnocawneae 13 1294
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Table 3.--Logs of selected weils in Lewis County.--Continued

Material Thickness Depth
(feet) {feet}

Well 11/1-20C1--Continued

Siltstone, carbonaceous 2 1313
Bone ~==----- 14 133
Siltstone, carhonaceous, with coal streaks =-==~=------r--mucamv 3 136
Siltstone, clayey - -—- 1 137
Sandstone, fine-grained =====-----m-cc-rrmmmm e 23% 1603
Lignite with small siltstone partings ------—---==-—r——cmmmmmemee 23 1463
Siltstone, carbonaceous,with coal streaks = 3 163%
Sandstone, cathonaceous, with toal streaks -~--——-----——-—----— P 163 3/4
Lignite =====cmcmmm e e P 164
Sandstone, carbonaceous, with coal streaks =====-=a=cmcmceoaoaeo 3 167
Lignite -=~=-- 34 1704
Siltstone, carbonaceous 1 1713
Sandstone, clayey --- 133 185
Siltstone, carbonaceous 10 195
Sandstone, clayey 163 2113
Siltstone, clayey 113 223

Well 12/1W-4N3
Paul G. Engen, Altitude 540 ft. Drilled by F. Galivan, 1953.
TOPSQil m=mmmmmm oo oo e e e e & 6
Clay, yellow ~-~-=v-—mmmmemmmemman mmmmmemmmmmemm e 35 41
THardpan™ =-e-—- - e e 25 66
Gravel, cemented ==m=====~m-no—— ——— 20 86
Gravel, clean, smooth, with organic material; water ——------—w-u—n [ 92
Casing: é~-inch to 92(?) ft.

Well 12/1W-5E1
A. A, Singer, Altitude 525 ft. Drilled by F. Galivan, 1951,
Soil and elay ===m==m=cmccmmcnm e ————— 10 10
Gravel and sand, cemented; no degrease in rottenness of gravel ---- 70 80
Sandstone, coarse, friable, gray-green ==—=-wmmmamc oo ieecen 20 100
Gravel, hard, clean, and black sand, water-bearing -- 28 128
Casing: 6-inch to 128 ft; perforated from 105 to 125 ft,

Well 12/1W-5G2
Rex Briem. Altitude 528 ft. Drilled by F. Galivan, 1950.
Topsoil ===caaaauaa- 2 2
Clay 23 25
Gravel, cemented --- -- 10 35
Sand, blagk ---------c-n---- e 10 45
Gravel, cemented B e E LT L PIRT 27 72
Gravel, water-bearing 5 77

Casing: 6-~inch to 68 Ft.
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Table 3.--Logs of selected wells in Lewis County.--Continued

Material Thickness Depth
{feet) (feet)

Well 12/1w-611
G. E. Chappell. Altitude 505 ft, Orilled by C. D. Roberts, 1952.

Topsgil »==m===mmmmmmmommee oo 4 4
Clay - 66 70
Gravel and clay, slightly cemented ~-~=---=—===mmmcm oo ee 20 90
Gravel, some sand; water-bearing -=====---=me = 16 106

Casing: 6=inch to 106 ft,
Well 12/1W-942

Henry Lucas. Aititude 561 ft. Drilled by King Bros,, 1947.

Clay, yellow, some cemented gravel 80 80
"Hardpan," gray, very hard 8 ‘88
Sand, fine, white <=------- 2 90
Gravel, water-bearing ==--—-=cmm oo e e 2 92
Casing: 6=inch to 92 ft.
Welt 12/1W-13J2

Warren Smith, Altitude 462 ft. Drilled by W, Price, 1951,

TOPSOI wmmm e e e e o 5 5
Silt —m e o 15 20
Gravel, cemented, water at 80 ft ---===sun oo 80 100
Sand, blue-gray, fine, water-hearing 15 115
Gravel, fine, and sand, water=bearing 5 120

Casing: 12-inch to 120 fi; perforated from 24 to 30 ft, 40 to 50 ft, 80 to 90 ft, and 100 to 120 ft.
Well 12/1W-16K2
Wash. State Parks and Recreation Comm. Altitude 400Q ft. Drilled by King Bros., 1952.

Topsoil ==~ === e e 2 >
Ciay, yellow ————— 25 27
Clay, blue ===mmo oo e 3 36
Sand, yellow =me-m e e 3 39
Gravel, cemented, water-bearing ~=r=—--===~wa-oooomouon 10 49
Gravel, "dirty" 9 58
Clay, blue == e 7 65
"Sandrack, " soft, yeilow; bailed 20-35 gpm 20 a5
Clay, yellow —-—-==-muc_- 2 87
Clay, blug ==c—- e e 5 92
Sand, ¢layey, black and brown; bailed 50=55 gpm =------=scc--- & 98
Clay blug =====r=m oo e el 6 104

Casing: 10-inch to 97 ft.
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Table 3.--Logs of selected wells in Lewis County.--Continued

Material Thickness
{feet)

Well 12/1W-1604

Wash. State Division of Forestry. Altitude 378 ft. Drilled by C. D. Roberts.

Clay ----—- 6
Clay and boulders 18
Gravel, cemented - 21
Sand and gravel, water-bearing —-~~-==~---- 13

Casing: 6-inch,
Well 12/1W-18M1

Ben Meier, Aftitude 480 ft. Drilled by C. D. Roberis, 1953,

Topsoil B T 3
Clay, yellow =m-—-m—mmmmm e o oo e e e 27
Clay, yellow, and gravel =-- 10
Gravel, cemented 15
Gravel and sand, water bearing ---===m-—————samaero—mem st 30
Sand, coarse, some fine gravel; water-bearing 4
Casing: 6-inch, set to 84 ft.
Well 12/1W-23N1
E. L. Fish, Altitude 288 ft. Dug by Owner, 1941.
Clay, gray-white, sticky 73
Gravel, cemented with ¢fay —=-==v-----a-cmre—————omooecmooo 103
Sand and cabbles, cemented with clay, water-bearing =«====vn---— 4
Curbing: 48-inch to 7% ft.
Well 12/1W-29D1

M. E. Hart. Altitude 345 ft, Drilled by F. Galivan, 1952,
Topsoil -- 2
Clay, yellow ==mmr-mmmmm et e e e e 18
Gravel, cemented but rotten (weatheted gravel bound by clay products

of alteration) 3
Gravel, cemented, hard 9

Sand, cearse, greenish-blue; water rose from 32-ft depth to 14 ft=- -—

Casing: 6-inch

Depth
(feet)

24
45
58

30
40
55

85
87

74
22

20

23
32
32+
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Table 3.-~Loys of selected wells in Lewis County.--Continued

Material Thickness Depth
(feet) (feet)

Well 12/2W-1P1

Ben Richardson. Altitude 484 ft. Drilled by €. D. Roberts, 1952.

Clay, hard - 4 4
Ciay, yellow, and weathered gravel 50 54
Gravel and sand, cemented ----- 20 74
Gravel and sand, cemented; water-bearing ====--—---c=macccocmmum 16 90
Sand, "pure" —w=emamo oo cmm——s - 1 91
Gravel, gemented e e E e LB e 6 97
Sand, coarse, some gravel; water-hearing-------~=====-mcmmanceun 12 109
Sand, very fine - 7 116
Sand, coarse, and gravel; water-bearing 13 129

Casing: 6=inch to 129 ft,
Well 12/2W-2J1
J. H. Nelson. Altitude 482 ft. Drilled by 0. Keto, 1953,

Clay, red - 70 70
Sand and gravel, soft, mixed with clay &7 137
Gravel, water-bearing 3 140

Casing: 8-inch to 137 ft; perforated from 70 to 133 ft.
Well 12/2W-3A2

R. A. Laney. Altitude 464 ft. Drifled by C. D. Roberts, 1952.

Gravel, cemented, and ¢lay ~-====——m—m-memom e 124 124
Clay, blug =----=--m-=m-mmmm oo 56 180
Sand, fine, water-bearing ——-====s—m—mm o e 20 290

Casing; é-inch to 194 ft,
Well 12/2W-4Q3
W, K. Wachter. Altitude 446 ft. Drilled by C. D. Roberts, 1953.

Dug well =mm-mmmmmm e e mea &4 64
Gravel and sand, cemented —-—--r===-m--movmnun 51 115
Sand and gravel; water-bearing —--------=eavanu- 7 122
Gravef, cémented ————-=acem——mmmmme e aean 23 145
Gravel and sand; water-hearing 15 160
Sand, silty-—--~--=-=---=-----=- 7 167
Gravel, with a little sand; water-bearing ==--——-=====---cc—rmmmavac 17 184

Casing: 8-inch to 184 ft; perforated from 115 to 122 ft.



166 GEOLOGY AND GROUND-WATER RESOURCES, LEWIS CO., WASH.

Table 3.--Logs of selected welis in Lewis County.--Continued

Material

Well 12/2W-7J1

Harold Breskon. Altitude 715 ft. Drilled by V, W. Athey, 1951,

Clay, yellow, some grave| ==----=--=--==-==m-————mooommm—mene
Ragk, hard, blagk ==--=--=n==mem-mmeemmmm oo s eeee
Sand and clay, yellow, with smaél “creek" gravel =---—-----------

Rock, shaly, yellow and black (jointed and weathered tuffaceous
siltstong) ==-—=———mm -

Sand and clay, yellow, and some small gravel «-==ss=—--m-——mucu—o

Sand, Qreen —=--====w=mmmom o mmm o s

Casing: None. Well Ydry "
Well 12/2W-7J2
Harold Breshon. Altitude 700 ft. Drilled by V. W. Athey, 1951,

Clay, red ————————— == =m oo mee oo
Basalt, fractured, water-bearing ===-——-—----se=---oommoemmo—m——e

Casing: 8-inch to 35 {t.
Wetl 12/2W-8A2

Archie Floch. Altitude 404 ft. Drilled by Fox Bros., 19247,

Topsoil --- -= -
Clay, yellowish, and weathered gravel

Sand -----

"Hardpan"-

QAN mmmrmmmmm e e e e
Sand, blagck -----—--wrommmmeae-

"Rocks, ™ large

Casing: &-inch to 69 ft.

Well 12/2W-8P2

George Fries. Altitude 550 R, Drilled by F, Galivan, 1952,

Topsoil ---
Basalt ===
Shale{?)
Clay, blue
Sand and gravel ==---—~-eemmmamm—mmmmee oo

Casing: 4-inch to 140 ft. Well "dry."

Thickness

{feet}

33%
1123
54

10
15

35
40

10
70
10
55
10

{epth
(feet)

334
146
200

210
225
233

35
75

47
50
57
68
69
b9+

10
g0
90
145
155
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Table 3,--Logs of selected wells in Lewis County.--Cantinued

Material

Well 12/2W-8Q1
Norman Fries, Altitude 505 ft. Drilled by V. W. Athey, 1952,

TOPSOil == mm === e e
Basall ===--mmm e m e e m e
Wood, decomposed —=—-——————r—m oo e e
Shale, blug =mm=—mmmmm oo e
Sandstane ——-===s-c-mmmmmmnmama-
Rock, black, not as hard as basalt -----
Joint or cavity in above material, water-bearing ---------==-n--—--

Casing; 6-inch to 136 ft.
Well 12/2W-SA2
H. G. England. Altitude 455 ft. Dug by owner, 1914,
TOPSOi| === mmme e m o m e e e e

Clay ===eamomwm o m oo s m e oo e e e m e
Gravel and some sand, consolidated, weathered ~====---——---eo—=

Curbing: 48-inch to 6 ft.
Well 12/2W-9B1
M. G. Egebert. Altitude 450 ft. Drilled by C. D. Roberts, 1947.

Clay, red
Clay, yellow, and gravel
Gravel, cementet ——-—--—m-mommmm oo
Sand and gravel ——--------eommm oo
Gravel and sand, soft but consolidated, water-bearing

Casing: 6-inch 1o 150 ft.
Well 12/2W-9D1

W. J. Wilson. Altitude 410 ft. Dug by owner.

Topsoil e

Clay and weathered grave| —---+-====

Sand, water-bearing =—-----------=-=
Cobbles and sand, cemented ------

Casing: 42-inchto 5 ft.

Thickness
(feet)

78
16
10
19

14
42

20
60
45
15
10

26
14
26

Depth
{feet)

83
99
109
128
136
140

20
62

20
80
125
140
150

30
44
70

167
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Table 3.-~Logs of selected wells in Lewis County.--Coentinued

Material Thickness Depth
(feet) {feetd

Well 12/2W-9G1

E. R. Gill. Altitude 437 ft. Dritled by Jannsen, 1947, Log from memory.

Dug well; static water level 10 ft ~=~w-cmm oo e 80 80
Sand and gravel, cemented; lost water on entering this bed ----—--- 40 120
Clay or sand, blue =~=rreemmo—mem e 7 127
Sand and gravel; water-hearing; static level at 71 ft 8 125
Casing: 6-inch to 135 ft.
Well 12/2W-9L4

G. R. Smith. Altitude 435 ft. Drilled by C. D. Roberts, 1953

T OS] = e o e e e 3 3
Clay, red, sticky - 7 10
Clay, white ——==mmmm oo 3 13
Clay, yellow, gritty, some gravel ====s-e-e- 7 20
Gravel, cemented ~~-—----—m-mmmmmemee 54 74
Gravel, water-bearing 1 75
Gravel, cemented === e mmrm e 5 80
Sand, fine, hrown; water-bearing =--- 7 87
Grave], cemented 5 92
Gravel, coarse and fine; water-bearing 28 120
Gravel, fine, water-bearing 14 139
Gravel, fine, "washed® 9 143

Casing: 8-inch to 143 ft.
Well 12/2W-9R2

J. W. Behymer. Altitude 440 ft. Drifled by V. W. Athey and C. D, Roberts, 1953,

Clay, yellow, soft grave] ———-—mm=-mmmm e 50 50
Clay, yellow, and hard gravel -—----=-=---—e-sem o= 14 64
Gravel, cemented ------——-- - 16 83
Gravel, tight, and yellow clay; a little water; static water [evel 68 ft 11 94
Gravel, "large” -~~~ 6 100
Gravel, some yellow clay; some water at base ~—--——————~———————~ 18 118
Gravel, cemented {?), clean 40 158
Clay or shale -=----- 37 185
Clay and cobbles, small particles of wood; water-bearing, static

water level 75 ff mmemmmmeammee e 15 210
Clay, sandy -——--—-=—==—m o 10 220
Clay or shale, gray, sticky m———— 5 225

Casing: B-inch to 124 {t, &-inch fram 99 to 230 ft. Perforated from 86 to 121 ft, and 195 to
210 ft.
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Table 3,--Logs of selected wells in Lewis County,~-Continued

Material

Well 12/2W-100D2

C. W. Carlson, Altitude 465 ft. Drilled by C. D. Roberts, 1953,

Topsail --- -
Clay, red -
Clay, red, and soft gravel, mixed
Clay, yeltow, and gravel =-==--=--
Gravel and sand, cemented; a little water
Clay and gravel, mixed --
Gravel, coarse, water-bearing -
Sand and gravel, cemented; a little water
Clay, yellow ===rm=-—mm—mm e -
Clay, blug —=emmst e e e

Casing: 8-inch to 190 {t; perforated from 127 to 180 ft.

Well 12/2W-10M1

L. P. Schwarzkopf. Altitude 440 ft, Drilled by C. D. Roberts, 1950,

Topsoil ——-=r==em-mmommommrea
Clay, red
Clay, yellow, and cemented gravel =---

Sand and fine gravel, water-bearing —---=-~~==~--=—----

Gravel, cemented =====---————rremm e e
Gravel, water-bearing
Gravel and fine sand, water-bearing ------====——-cccommem o
Clay, blug ==eem s e -

Casing: &-inch to 100 ft; perforated from 70 to 100 ft,
Well 12/2W-16C1

R. Jensen. Altitude 440 ft. Dug by owner,

TOPSQI] ——~mmmme e e e
Glay —=-—-=--—m e -
SANG e e e e e e e e
Clay and gravel =------— -

Well 12/2W-16E3

James Maguire. Altitude 475 ft. Drilled by C. D. Roberts, 1955.

Clay, red —-———-

Basalt ——-———— - e -

Clay, siit, and sand; water at 90 #t in fine sand; green silty clay
somewhere from 90 to 120 ft ---

Sand, fine, gray, water-hearing ----—-w- oo m oo m e

Clay or siltstone, sticky, blre-gray and‘ light gray; pebhles of soft
POCK == m e e e e e e e

Casing: 4-inch.

Thickness
(feet)

18

24

Depth
(feet)

18
40
&0
80
125
128
180
185
190

10
64
68
72
92
100
100+

20
22
46

16
57

165
185

185+

169
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Table 3.--Loys of sefected wells in Lewis County, ~~Continued

Material

Well 12/2W-16J1

Willis Porter. Altitude 445 ft. Dug by owner, 1935,

TOPSOH ~mr oo o e e e e een

Clay, red, “consolidated"---

Grave! and boulders, diameters 4-16 inches —-———-——emmcomeeme——

$and and gravel
Sand

Gravel, fine, water-bearing

Curbing: 42~-inch to 5 ft.

C. P. Ruether, Altitude 470 ft.

Well 12/2w-24B2

Dritled by C. D, Roberts, 1951.

L —

Clay and soft gravel -

Gravel and sand, cemented -

Clay, blue

Sand, coarse a==-======-=

Gravel, cemented, vellow --

Casing: é6-inch to 72 ft.

Charles Acord. Altitude 478 ft,

Well 12/2W-25H1

Dug by owner,

Topsoil

Clay, yellow

Clay, rusty, hard, and a few 1-inch hard pebbles ----------—-—-

Gravel

Cribbing: Brick, 72 by 60 inches, to & ft.

Well 12/2w-27R1

G. Frelich. Altitude 465 ft. Dug by owner, 1928,

Clay, blue ——msmmommmm o
Sand and gravel, clean, packed,

water-hearing -—----------—---

Curbing: 48-inch, concrete, to 10 ft,

Thickness

{feet)

10
12

39

Depth
(feet]

24
69
70
72
72+

24
32

10
15
27
28
67
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Table 3.--Logs of selected wells in Lewis County.-~Cantinued

Material Thickness Depth
(feet) - {feet)

Well 12/2W-28J41

City of Winlock well 2. Altitude 365 ft, Drilled by C. King, 1932,

Clay ————— 25 25
Gravel, cemented; pebbles hard, cleaner toward bottom

Gravel and very coarse sand, clean, gray, water-bearing === ——— 60
Shale = e e e e 200 260
Casing: 12-inch, perforated from 18 to 60 ft.

Well 12/2w-28M1
Bert Johnson. Altitude 404 ft. Drilled by C. D. Roberts, 1949.
Topsoil ===ws--mmmm e 3 3
Clay, yellow-hrown 52 55
Gravel, fine to medium, water-hearing 11 bb
Casing: 6-inch to 60 ft; perforated.

Well 12/2W-28R1
City of Winlock well 1. Altitude 355 ft. Drilled by €. King, 1932.
Clay 25 ) 25
Gravel, cemented; pebbles hard, and cleaner toward hottom ~—--=--- —— m—
Gravel and very coarse sand, clean, gray, water-bearing =-----==-= ——= . 55
Shale - 551
Casing: 8~inch to 55 f; perforated,

Well 12/2W-30G1
Oscar Wedam. Altitude 460 ft. Drilled by Athey and Brewer, 1952.
Clay, "shot"; "ctam™ shellg<-==-na--- 18 18
“Rock, " soft, brown —=----—amecoeeena 2 20,
"Sandrock” and silt, green =-~--- 3 23
"Sandrock," green, water-bearing 122 145
"Sandrock," gray 5 150
"Sandrock," areen, clay, and shells 25 175
"Sandrock," greenish-gray--=====---cmmmm e eem 3 178
Clay, sandy, green, and shells; water-bearing =-—----=—-vamma--n : 9 187"
"Rock, " harg —~-—rmmmm oo e 2 189
Sand, gray - -3 192
Sand, green, and shells _— 8 200 --
Sand, gray, water-bearing ——— 5 205
Sand, green, clay and shells; static water level 35 ft -—~——m=emmm 25 230
Sand and shells ————=-—em i e e el 17 247
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Table 3.--Logs of selected wells in Lewis County.--Continved

Material Thickness Depth
{feet) {feet)

Well 12/2W-30G1~-Continued

Clay -m--m-mssmmmmmmmmmoooomemesesooooosooosossroooeseoe 11 258
Sand 4 262
Clay — 6 268
Sand —----—-m=mmmmmm e e mamamm——e oo om 5 273
“Spapstone” . 4 277
Sand - 2 279
“Spapstone” 3 282
Sand, fine 15 297
Sandstone 2 299
Sand - 11 310
Clay B 4 314
Sand, green, water-bearing; static water level 22 ft -—------=-=--- 14 - 328

Casing: 8-inch to 29 ft. Pumping yield: 15 gpm when well was 230 ft deep, 30 gpm at final depth.
Well 12/2W-31B1
M. G. Perkins. Altitude 545 ft. Drilled by C. D. Roberts, 1952.

Clay, red, and grave| ------ —————- 100 100
Shale ----- - 12 112
Shale, sandy, water-hearing; static water level 30 ft ==-—-n—mueees 28 140
Clay, sticky, black and gray, with streaks of coal and petrified wood 50 190
Clay, sticky, gray; hard drilling R 17 207

Casing; 6-inch to 126 ft.
Well 12/2W-31C1

Felix Anderson. Altitude 640 ft,

Soit and ¢lay ——-- 10 10
Siltstene, tuffaceous, gray -—----—=m=====—wsococmccmm oo n oo 48 58
Siltstone, blue-hlack, hard (not basalt, according to owper) ------- 92 150
Gravel, of same blue-black material, rounded pea to marble size; can .

be crushed between fingers - - 3 153

Casing: 6-inch to 125 ft.
Well 12/2W-32D1

Carl Maki. Altitude 495 ft, Dug by owner.

Clay, red, and rotten gravel 36 36
"Hardpan®™ --- 1 37
*Quicksand, " white -— 6 ) 43
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Table 3.--Logs of selected wells in Lewis Coun'ty.-—Continued

Material Thickness Depth
{feet) (Feet)

Well 12/2W-3381
City of Winlock welt 3, Altitude 320 ft. Duo; drilled by Charles King, 1932.

R 25 25

Gravel, cemented; pebbles harder and cleaner toward bottom ~~==--—- -— ———
Gravel and very coarse sand; clean, aray, water-bearing -— 60
Shale =me— e - 2 62
Original diameter 48 inches.
Casing: 28-inch to 60{?) i; perforated from 45 to 60 ft.
Bottom 10 to 15 ft back-filled with boulders.

Well 12/2W-34F2
V. 0. Harkins. Altitude 470 ft. Drilled by C. King, 1955,
Clay, yellow ————=~e e e e 86 86
Sand, gravel, and boulders, water-hearing —----—-=mmaooooouca 84 170
Shale =--- 6 176
Casing: 8-inch to 171 ft; perforated.

Well 12/2W-34G1
Andrew Hinen. Altitude 475 ft. Drilled by C. D. Roberts, 1952.
Clay, red ~==-=-=mmmeeemeeoeee 10 10
Clay, yellow ====--—comcommaaaa 30 40
Clay, yellow, and broken rock 30 70
Clay, sandy, and gravel - 30 100
Gravel, coarse, and sand --—-m=mm == mmmm e maem 20 120
Gravel and sand, water-bearing =—---~==-r-- oo mmmm e e 5 125
Gravel and fine sand ——————— 5 130
Gravel, coarse, and sand; water-bearing 20 150
Grave| and cemented sand ===~—-——eom oo 10 160
Gravel and sand, water-bearing ——-~=-=~---camam 25 185

Casing: 8-inch to 185 ft; perforated from 120 to 125 f, 130 to 150 ft, and 160 to 178 ft.
Well 12/2W-35B82

Clayton Mickelson, Altitude 460 ft, Drilled by €. D. Roberts, 1953,

Clay, yellow, and gravel ———— —— 60 60
Gravel, coarse, water-bearing -~----- —m—— 30 90
Gravel, cemented, water-bearing =-———m=m=m—meoem oo eee 15 105

Gravel, coarse, and sand; water-hearing; static water level 35 ft;
bailed 40 gpm, dd 20 ft 14 119
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Table 3.--Loys of selected welis in Lewis County,--Continued

Material

Well 12/2W-35B2--Continued

Sand, Brown ——=—=-====-—-- e m e
Sand, brown, some fine gravel
Gravel, coarse -

Casing: B-inch to 160 ft; perforated from 90 to 117 ft.
Well 12/2W-35G2

Ralph Champ, Altitude 470 ft. Drilled by C. D, Roberts, 1953.

Dug welt [
Gravel, cemenied ==-----=====~mmm oot
Gravel, fine; water-bearing =—-~----
Sand, fine; water-bearing —-- ————---—-~-——s-mm=mmom o smmemm—=mn
Gravel, medium to COArse ====r—wmmmmemmmmmm—smme oo oo omm

Casing: "8-inch to 129 ft.
Well 12/2W-35H1

Clayton Mickelson. Altitude 487 ft. Drilled by C. D. Roberts.

Dug well; mostly clay -

"Rock," broken ---

Clay and 7spapstonet ==emm== oo mmmmmr s o e m
Sand and “rock™ {gravei ?), some clay; water-bearing «-===--r-—---

Casing: .-.6-im:h te 130 .
Well 12/2W-35K1

C. A. Graham, Altitude 460 ft. Dug by owner, 1915.-

Topsoil: -
Clay, red ————————-
Gravel, weathered, and clay ==------- -

Sand and gravel, water-bearing =—--—-==mr—-—-=-=-=roooemm oo

Curbing: 48-inch, concrete, to 4 ft.
“Well 12/3W-8C1
V., W./Shaklee, Altitude 283 ft. Dug, 1953.

Clay arid“sand, mixed "
"Quicksand
Gravely, water-bearing. --

Casing: Tile, 30-inch to 27 ft,

Thickness
(feet)

21
10
10

60
50

60
10
45
15

34
26}
15

Depth
{feet)

140
150
160

60
110
117
120
129

60
70
115
130

30
45
48

24
27
30
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Table 3.-~Logs of selected wells in Lewis County.--Continued

Material

Well 12/3W-13F1

John King, Altitude 518 ft. Drilied by Fox Bros., 1947.

Na record -~
Shale, gray, with shells
No record; water=-hearing
No record
Sand

Casing: 6-inchte 55 ft,
Well 12/3W-30Q1

Louis Hill. Altitude 324 ft, Dug.

Topsoil
Clay, yetlow
Gravel, water-bearing ~====eaccmmm oo cem—ae oo
Shale

Casing: - Tile 6~inch to 16 ft; 30-inch to 20 ft.

Well 12/4W-12D2
Boistfort Church. Altitude 267 ft. Drilted by C. lD. Roberts.-
Soil, sandy loam, and clay
Sand and gravel

Ciay, blue and yellow
Shale =—------mmemameeee

Casing: none.
Well 12/4W-13M1
George Alden. Altitude 330 ft. Drilled by 0. Keto, 1952, o

Boulders
"Scapstone” (blue clay} —— —_
Gravel, fing ----
"Soapstone," hard

Casing: 7-inch.
Weil 12/1-2E1
Wifliam Hansen. Altitude 690 #t. Drilled by C, King.
Clay and grayel ——==—-=c e e e e -

Gravel and boulders, cemented; some boulders very farge ——~====avn
Sand and gravel, loose, water-bearing---

Casing: 6-inch to 224 ft.

Thickness

(feet)

10

32-
50

50
170
28

Depth
(feet)

50
58
200
220

16
18
20

10
18

100

50
220
248

175



176 GEOLOGY AND GROUND-WATER RESOURCES, LEWIS CO., WASH.

Table 3.--Logs of selected wells in Lewis County,~-Continued

Material Thickness Depth
(feet} {feet)

Well 12/1-2N1
E. H. Powell, Altitude 670 ft. Drilled by Richardson Drilling Co., 1952,

Clay, red ~—————-——-—m—crmmmoo oo 8 8
Gravel, yellow clay, and boulders 69 77
"Hardpan" -- 5 82
Gravel, clay, and boulders 117 199
Gravel and clay 27 226
Gravel and ¢lay, with streaks of water-bearing sand; hailed 40 gpm,

dd2 ft 9 235
Gravel and clay,yellow 6 241

Casing: 12-inch to 241 ft; perforated from 215 to 235 ft.
Well 12/1-8P2

Dr. J. A. Kehoe, Altitude 519 ft, Drilled by A. P, Graf and (., Keto, 1951,

Dug well; static level 85 ft 85 85
Sand and gravel, water-bearing 12 97
"Hardpan, and a little blue clay 6 103
Sand, gray, and fine gravel, coarser toward bottom; water-bearing -~ 9 112

Casing: 8=-inch to 112 ft; perforated from 85 to 112 #t,
Well 12/1-8Q2
J. C. Nelson, Altitude 526 ft, Drilled by C. D. Roberts, 1955.

Topsoil B e e EE R Lt e T 2 2
Clay, yellow =~-==mmmmommmmre e .- [ 8
Gravel and boulders, cemented —- -- 26 34
Gravel and sand, cemented 60 94
Gravel and sand; water ~~==-sv-=- 13 107
Sand, fine, and big gravel; water 5 112
Gravel, coarse ===========rmecmcmaaaaan ——— 13 125
Sand, "heaving, " and big gravel-~--—- - 6 131
Sand Dl 6 137
Gravel, "fist-size,” reddish =~---- 4 141

Casing: B-inch to 141 ft; perforated from 94 to 107 R, and from 111 to 125 fi,
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Table 3.--Logs of selected wells in Lewis County ,~~Continued ,

Material

Well 12/1-9Q1
C. E. Farr, Altitude 572 ft. Dug, 1935(7).

Clay, red
Gravel, cemented, hard, but decomposed
Sand, water=hearing; does not keep water in summer. (Original

bottom of well)
Gravel, cemented

Curbing: Concrete to 14 ft.
Well 12/1-10P1
Earl Kerr. Altitude 598 ft. Dug by owner, 1930.

Clay =
Gravel
Gravel, hard, tightly cemented; a little water at 63 ft ~~---=--—-——-
Cobbles and houlders, stacked; no sand or clay houlders to 12
inches in diameter
Gravel, hard, tight; water rose slightly
Sand, gray{?}

Curbing: Concrete, 42-ingh, to 13 ft,

Well 12/1-12P1

5. G. DeGross, Aftitude 565 ft. Drilled by C. King and W. Price, 1930 and 1952.

Soil
Gravel and cobbles, fresh, cemented; boulders toward base; water at

40 and 78 ft
Shale, blue-gray, some small pebbles, fine sand, "hentonite;™ and

variegated clay in lower part of section
Same as above, with sand and carbonized wood; some water =------
Sand, white, gritty, and yellow-gray soft gravel ====c——--mvmmmmcan
Gravel, fine and ¢lean sand — -

Casing: 4-inch to 357 ft; perforated from 337 to 357 it. -
Well 12/1-13B1
Owen Merry. Altitude 558 ft. Drilled by W. Price, 1955.

Topsoil -- .

Clay, yeilow, gravel, and boulders, slightly cemented; bailed 2 gpm
at 48 ft; static water level 233 ft ~=mmmmec e

Beulders wa— —— .

Siltstone, hlue; lenses of fine gravel less than & Ft thick, 1-5 ft
apart; water below 150 ft; at 150 it static water level dropped
to 80 ft “- :

Casing: 6-inch to 170 ft.

Thickness
(feet)

12
58

E
70

6
72

122
143

12

67
27

70

1

177

Depth
(feet)

12
70

73 .
143

10"
140
145
158
158+ . -

78

200 -
343 -

- 345, -

357

73
100

170
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Table 3.—Logs of selected welis in Lewis County,~-Continued

Material Thickness Depth
(feet) {feet)

Well 12/1-13D2
W. P. Althauser. Altitude 549 ft. Drilled by W. Price, 1953,

Dirt 3 3
Dirt and gravel; water enough to drill with at 85 ft -=~=—-----——muuu 119 122
Sand, brown 4 126
Gravel and dirt 24 150
Gravel, clean, water-bearing 6 156

Casing: 6-inch to 155 ft.
Well 12/1-13N1

Witliam Spath. Altitude 433 ft, Drilled by W. Price.

Gravel, mostly cemented, water-bearing 100 100
Sand, fine, loose, gray 15 115
Sand, fine, firm, or gray sandy clay; a little hard from 160-170 ft - &0 175
Sand, "runny, " Blue, water-bearing : 5 180
Sand, fine, firm, gray ——---=v=m=mcom e 20 200
Wood, "coaly," brown-black, soft - - 15 215
Clay or shale, gray 25 240
Clay, blue 40 280
Basalt -+-~-- 4 284
Clay, blue -—= ———
Casing: &=inch to 115 ft,

Well 12/1-14H1
Leo Kaiser. Altitude 535 ft. Drilled by W. Price, 1952, -
Topsoil ——-===--nu-- 5 5
Rock and gravel, loose === 5 10
Silt -- 25 35
Gravel ——=en 100 135
Sand ======- 15 150
Shale, blue, muddy -- 10 160
Sand ang gravel ==m=m=m=m=-m oo 2 162
Casing: 6-inch to 162 ft.

Well 12/1-15J1
P.J. Harms. Altitude 483 ft. Drilled by C. D. Raoberts, 1947.
Clay, yellow =====m==coueue 30 30
Clay, yellow, and gravel, mixed 15 45

Gravel and small baulders, cemented . ' ' . 15 60
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Table 3,--Logs of selected wells in Lewis County.--Continued

Material Thickness Depth
{feetd (feet)

Well 12/1-15J1--Continued

Gravel and sand, cemented -- 85 145
Shale, blug ------- 20 165
Shale, sandy, water-bearing g 173

Casing: 6-inch to 173 fi,
Well 12/1-17N1
W. J. Coutts. Altitude 500 ft. Drilled by W. Price, 1951,

Clay -——-- 20 20
Gravel, cemented; seepage -=- 60 80
Gravel, loose, water-bearing 40 120

Casing: 12~inch to 120 ft; perforated from 96 to 116 fi.
Well 12/2-4K1

W. H. Wilson. Aftitude 685 ft. Drilled by Richardson Drilling Co., 1951-52,

Topsoil angd clay 7 7
"Hardpan! ==-=--=-mm==mcm—mm———e 34 41
Clay, yellow, sand, and gravel ==---—===-moc-coomommm e 7 48
"Hardpan, " boulders; water partly shut off at 87 ft, shut off

completely at 96 ft, =s-—cmmmmmm e oo 73 121 -
Clay, brown, and gravel —-—-—-==co - r e e 9 130
"Hardpan''; water at 182 and 207 ft; vield 5 gpm ———---eemmmmmnm- 94 224
Clay, brown ===———= e e e 11 235
Clay, blug ~==--n====ux [ 7 242
Clay, blue, and gravel; yield 5 gpm ====—c--ewmmmcm e 8 250
"Hardpan, " blue, with yellow clay streaks —-«====-—-m-mmecoeea—o 20 270
Gasing:. 10-inch to 122 ft; perforated from 35 to 108 ft. Plugged at 127 ft.

Well 12/2-4P2

Elmer Powell. Aititude 680 ft. Drilled by W, Price, 1954,
Boulders and gravel, cemented ==s=-—cmmmcmmm e e 170 170
Sand and mud—= === e e e e e 50 220
Clay, blue == === oo o e e 20 240

Shale - -—-

Casing: 6-inch to 240 ft; 20 ft of perforations.
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Tabie 3.--Logs of selected wells in Lewis County.-~Continued

Material Thickness Depth
(feet) (feet)

Well 12/2-9A1

William Ludwig. Altitude 450 ft. Drilled by W. Price, 1955,

Gravel and dirt, loose 35 35
Gravel, loose, water-bearing 5 40
Shale, blue 8 48
Gravel, cemented 15 63
Sand, cemented 11 74
Gravel, cemented 8 82
Sand, cemented --- B et e e 3 85
Gravel and sand, cemented —~=-==---mmmm——mmcmmm oo 5 90
Gravel, cemented ----—=w=m=m=somo—emmmmee e e me e oo oo 10 100
Gravel and sand, cemented 10 110

Casing: 8-inch, Total yield 48-110-ft interval, 50 gpm.
Well 12/2-11A1

E. Sweet. Altitude 605 ft. Drilled by W. Price, 1953,

Dirt ======-=m--- 11 11
Gravel —----~ 17 28
Sand, brown 7 35
Shale, #lue, and gravel 20 55
Shale, muddy —=—-—-=-= === mmm e 10 65
"Rock" (basalt) ~------------ et 20 85
Rock, red, and cinders ——--- - 21 106
Rock, blue, hard -- 30 136
Rock, black -——=--- 4 140
Rock, red -—------ 15 155
Rock, black - 17 172
Rogk, ted ---====mmrro———mmmme e oo 19 191
Rock, blagk ———=—=cmcmem e e 13 204
Rock, red, and shale —- m————- 16 220
Rock, blue, hard =--=-=-—-—-—m—cmmmeemcommmmanan 6 226
Rock, hlack 9 235
Rock, red-——-- 15 250
Rock, black ~—- 31 281
Rock, red --- 5 286
Rock and shale —=-s==cemmmmmmmm e 4 - 290
Rock and gravel; water, 10 gpm - B 5 295
Rock, blagk -=---—--- B 10 305
Rock, red ===r=—-—- e e e 5 310
Rock, black, hard 8 318
Rock, gray --- 7 325
Rock, red 7 332
Rock, gray, hard =rm—-—--==mmm e e 3 335
Rock, red, sandy, soft ======r---cmmmmeem e 7 342
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Table 3.--Logs of selected wells in Lewis County,--Continued

Materiak Thickness Depth
(feet) (feet)

Well 12/2-11A1-~Continued

Rock, red, coarse -—----==---m-- 11 353
Shale, blue -——-- 7 360
Rock, red, water-bearing; hailed 42 gpm 5 365
Rock, black -===--=-=m=mmmmaueo 5 370
Casing: 12-inch.
Well 12/2-13B1

N. A. Aldrich, Altitude 621 ft. Drilled by W, Price, 1953,

Topsoil 5 5
Mud and gravel 75 80

Gravel, loose =«--——--mmmmmmomn 5 85
Gravel, cemented 5 9¢
Gravel, water-bearing -=-====-=— 30 120
Sand, water-hearing ===-—--—--- 2 122

Casing: 8-inch to 122 ft; perforated from 97 ta 117 ft; backfilled with gravel to 117 ft.
Well 12/2-14B1
E. W. Blaisdell. Altitude 582 ft. Dritled by Richardson Drilling Co., 1951.

Topsoil —- 4 q
Clay, brown 3 7
Clay, yellow, and gravel 8 15
"Hardpan" 47 62
Clay, sand, and gravel 3 65
Sand and gravel; static water level 59 ft -—- 2 67
"Hardpan"; water shut off - ——m———— 3 70
Clay, coarse sand, and gravel =====se—-————eemmmmm e em 3 73
Sand, coarse,and gravel, fairly loose, 7 80
Clay, brown 6 86
THardpan®' ===me= == e e 18 104
Sand and fine gravel; water rose - 1 105
"Hardpan" 7 11z
Clay, yellow, and gravel 8 120
"Hardpan" 8 128
Gravel, sand, and clay ---==== 5 133
Sand, fine, and loose gravel ---- 3 136
"Hardpan®" ---~=-=---——-ceamma- 7 143
Clay, blue, with streaks of fine sand 77 220
Clay, gravel, and some shale --- 2 222
Clay, blue, with streaks of fine sand 13 235
Sand, fine, and ¢clay ------=---- 12 247
Clay, blue, with streaks of sand -- 68 315
Clay, blue =—-r-m—m o e - 7 322

Casing: 10-inch to 320 It; perforated from 65 to 132 ft, and from 139 to 143 ft. Pumping yleld:
375 gpm at 322 feet, but pumpad sand; 250 gpm after plugging well at 144 feet.
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Table 3.--Logs of selected wells in Lewis County, --Continued

Material

Well 12/2-16A1

Rudy Pries, Altitude 465 ft. Drilled by W. Price, 1953,

Dirt and clay ---- —
"Rock™ (basalt) ———--===-
Rock, red, with a little water; 5 gph at 30 ft ===mer-e--mmmmmammu
Rock and shale, brown; 7 gph at 45 ft ——--—---—-—-——mmmmmmme
Rock, dirt, and brown sand ----- R

Rock, red mmmm—— —

Shale, brown - -

Rock, red ~—-~--—-===—==m=mmm——- i

Shale, sandy, brown -

Rock, black — -
Rock, blue =====wmmm——mmmmomcsmamaeee oo

Casing; 6-inch to 22 ft,
Well 12/2-17G1

Ray Huntting. Altitude 665 ft. Drilled by C. D. Roberts, 1944.

MO rEEOF] =m=mmmmr—m o= mm i m oo mmmm
Gravel, cemented ——-
Grave| —----=am=n-mn
No record; water-bearing ---=---=-=~-------
TROCK™ ====m=mmmmm = S
Sand, dry; lost water -———---—mammmmmam-o-

Casing; 6-inch to 140 ft; perforated from 80 te 130 ft. Piugged well at 150 ft.

Well 12/2-17J1

R. W, Rigg. Altitude 680 ft, Drilled by C. D. Roberts, 1948.

Topsoil m—--
Clay, yellow, and grave!
Gravel and boulders, cemented
Sand and gravel, water-hearing

Casing; 8- and 6-inch, set to 278 ft.
Well 12/2-17L1
Walter Sears. Altitude 667 ft, Drilled by W. Price, 1954.

Dug well ———--=-mmre--v --
Sand and gravel, cemented —---=m--m-omm oo
Gravel, loase, water~bearing

Casing: 6-inch to 174 ft; perforated from 170 to 2174 ft.

Thickness

(feet)

20
60
40

63
107

Depth
{feet}

12
27
36
45
68
72
80
95
105
110
150

60

80
140
180
180+

40
260
278

63
170
174



GROUND WATER

Table 3.~--Logs of selected wells in Lewis County.-=-Continued

Material

Well 12/2-20F1
F. G. Marsh. Altitude 645 ft. Drilled by €. D. Roberts, 1955,

*Rock," loose, "piled up" {no matrix); ranged from pebble to cobble
size
Clay or "muck," blue; fairly fresh maple log at 23 ft
"Rock"; hard black rock containing pockets of "powdery" black
material at 6 leveis, and some water just above(?) each level;
first such layer was 3-4 ft thick, at about 100 ft---e---movo—-
“"Red formation": water-bearing

Casing: 6-inch to 63 ft..

Well 12/2-24A1

K. Adams, Altitude 840 ft. Drilled by C. D. Roberts.

Topsoil ------=======-m======—m—om oo
Clay and gravel; water at hase —=-===-cm=mmmssommo e oo
"Rock," red, soft, becoming hard and jointed at 180 ft; water at
197 {t, very hard and red =-w====mmemocamm e oo
Casing: 6-inch to 18 ft.
Well 12/2-35F1

N. F. Howard, Altitude 600 ft. Drilled by F. Galivan, 1951.

Topsoil == ———-

Boulders in sandy matrix (semiconsolidated)
Gravei, cemented -
Gravel, “river," water-bearing ==—=-r=wmeoammmrm oo m e mee

Casing: 6-inch to 95 ft.
Well 12/2-35G1
Marvin Howard. Altitude 590 ft. Drilled by F. Galivan, 1947.

TOPSOi] === e e e e e
Boulders in sandy matrix (semiconsolidated)
Gravel , cemented ———--——-—-—=———m—mmc oo -

Gravel, "river," water=bearing ===-==—m-mmommommmmm oo

Casing; 6-inch to 56 ft.
Well 12/2-35G2

Marvin Howard. Aftitude 607 ft, Drilled by F. Galivan, 1951.

Topscil
Boulders in sandy matrix { semiconsolidated)-------===r=n=me=u-ax
Gravel, cemented =—-—---~-m--mmmm o ————— e
Gravel, "river," water-bearing ~-----====-~

Casing: 6-=inch to 36 fi.

Thickness
(feet

20
43

140
14

17 -
179

10
10-15
70-75

10
10
36

10
19

Depth
(feet)

20
63

223
237

18
197

10 -

20-25
97

10
20
56
58

10
17
36
38

183
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Table 3.--Logs of selected wells in Lewis County.--Continued

Material

Well 12/3-8C1

Altitude 737 ft, Drilled by A. & M. Co., 1927,

Soil, boulders, and gravel
Gravel and boulders, mixed with clay -
"Hardpan"
Sand, gravel, and boulders, cemented; "water sand" at 107 ft —--—-
Gravel, loose
Gravel, cemented
Sand, loose, coarse
Grave! and sand, cemented ======-mmm e e

e —

Boulders, gravel and sand; loose; lost water --- R
Sand, hard ~——m——m-msm e
Gravel, loose ~——---———————-mmmoo [

Clay, sandy =----
Clay and sand —==-w=mmeemmmmcccmaeana
Sand, grave), and clay; 10058 === ———mmm s
Sand, "running," water-bearing
Sand, blue, "heaving"
Sand, black
Sand, blue, mixed with clay
Sand and clay -----
Sand, gravel, and boulders; loose
Sand, black, running
Sand and gravel, blue, [008e ~——=u-mesmmmm e
Boulder and gravel, loose ——-—-«--mcmmcemamoan -—
Sand and grave| ——-——w———mm e .
Boulders === aosummmammmm— oo .
Sand and ¢clay ~———~———————m e -
Clay, blue, some shale—-——---=—- - s -
Sand, loose —————c-—sm—mun A n e —m———————————————————
Gravel, coarse ————-—mmmmm o e
Gravel and sand
Clay and sand
Grave| —r~-=----
Clay and “loose shale" {siit?)
Sand and "quicksand"
Gravel and sand, loose
Boufders, fine gravel, and black sand; loose
Rock, Black —==m=mmmmemmmm e
Rock, black and gray =-=-==---

Rock, black, gray, and brown

Well 12/3-16J1

W. H. Bowen. Altitede 810 ft. Drilled by F. Galivan, 1945,

Clay and gravel --
"Granite, " biue -—-
"Rock, " gray ~~-

Thickness

{feetd

12
. 273

i

= M
HFWOWRNOoCONFWO
(St

= NN
WO N
W R

18
88

Depth
(feet)

12

393

42
111
116
120
122
136
137
216
225
226
235
270
292
294
303
338
383
405
410
415
421
424
425
427
453
469
471
4743
480
486
489
490
5025
532
557
566
582
585

18
106
i1
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Table 3.--Logs of selected wells in Lewis County.-~Continued

Material

Well 12/3-16J1--Continued

"Rock," red =====mmmae— -
Mock," white ——--—----—v=u==
"Granite," blue e
Sand, black, water-bearing —----—~-~-r-vemcmmmmmma e mam e

. Casing: é-inchto 18 ft.
Well 12/3-18P1

J. E. Swigart., Altitude 670 ft. Drilled by F. Galivan.

Topsoil e e
Clay, brown e
Gravel, cemented --—--——-r=mu- -

Casing: 6~inch,
Well 12/3-2141
W. H. Newton. Altitude 828 ft, Drilled by C. D. Roberts, 1949,

Clay - T —
Clay and gravel; water-hearing
Shale, hard, gray ——-----—-e e

Casing: 6-inch to 50 ft,
Well 12/3-21G2
C. Blankenship. Altitude 775 ft. Drilled by W. Price,

Clay and rocks ——-=-=reememuaan
"Granite,™ blue --

"Granite," red -
"Granite," blue, with 2 tayers of ved "granite" ===—-——mersmmmman

Casing: 6-inch to 22 ft,
Well 12/3-22D1

Harry Belcher. Altitude 780 ft. Drilled by W. Price, 1951.

Clay - amm————
Granite™ —————
Sand, black, water-hearing -=--=---=~r==

Casing: 6-inch to 60 ft.

Thickness
(feet}

20
30
50

Depth
(feet)

116
121
146
154

1z
117

20
50
100

22
84
86

250

45
172
190

185



186 GEQLOGY AND GROUND-WATER RESOURCES, LEWIS CO., WASH.

Tabie 3.--Logs of selected wells in Lewis County.-~Continued

Material Fhickness Depth
(feet) {feet)

Well 12/3-24C1

W. 0. Jackson. Altitude 530 ft. Drilled by F. Galivan.

Topsoil =====mmmeax e ama—m- & 6
Gravel 37 43
UG papstone, " white ===m=mm s oo e e e e 30 73
Gravel, water-bearing -— 3 76

Casing: 7-inch to 73 R,
Well 12/5-22A1

John Hackney. Altitude 827 ft. Drilled by R. B. DeRemer, 1951.

Clay and cemented pebbles of volcanic ash; Jayered ~----------———- 25 25
"Hardpan" {hard clay with pebbles) 6 31
Gravel, fing =--au- 5 36
Clay ====-smecama- 16 52

Casing: 6-inch.
Well 12/5-28A1

Lawrence Goodwin. Altitude 775 ft. ODrilled.

Tepsoil and clay; water at 13 ft 13 13
Gravel, dry —=—--===-mcmeco-- 5 18
"Hardopan" - 12 30
Sand and gravel, watet-bearing --=-==rm-ermmmmme e e i 31

Casing: 6-inch.
Well 12/5-28G1

K. W. Barrett, Altitude 767 ft. Drilled by C. D. Roberts, 1943,

Topsoil ===~---- 4 4
Gravel, "hardpan" 2 6
Sand and gravel 4 10
"Hardpan' 25 35
Sand and gravel , water-bearing ) 39

Casing: 8-inch to 39 ft.
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Table 3.--Logs of selected wells in Lewis Couaty.--Continued

Material Thickness Depth
(feet) {feet)

Well 13/1W-1D1

Ed Pfirter. Altitude 393 ft. Dug and jetted by owner, 1945,

Topsoil 2 2
Clay 18 20
Gravel -- 4 24
Clay, dry, hard, blue-gray ——-—-=cmmmmm oo 100 124
Boulders or cobbles; water flowed at surface initially; carried bits
of "charcoal" =--mmem oo e e - 124+
Casing: 21-inch tile, and 3-inch steel, setto &0 ft.
Well 13/1W-2A1
L. F. Miller. Altitude 388 ft. Drilled by King Bros., 1938.
2 2
10 12
2 14
Clay, dry "soapy," blue --=~ 73 87
Sand, dark; water -------r-voo 1 88
Casing: 6-inch to 44 ft.
Welt 13/1W-2G1
Andrew Johnson. Altitude 375 ft. Dug by owner,
Gravel, mostly ~------——~-—~- - 15 15
"Gumbe"  —-mmmee e .- 35 50
Gravel mmsmm oo e e 1 51
Casing: 36-inch to 20 feet, 3-inch from 20 to 51 feet,
Well 13/1W-5H2
Carl Harmon,  Altitude 558 ft. Drilled by E. King, 1954.
Clay, blue; water at 30 ft ~=——-r=memomm oo a 103 103
Gravel, fine, soft, yellow, and sand; water-bearing 5 108
Clay, blue mm—mm e el 2 110
Casing: é-inch; screened from 103 ta 108(7) ft.
Well 13/IW-9E1
S. A, Connally. Altitude 578 ft. Dug by owner.
Clay, red, and soft "pinshot” gravel --—-===we-o-wmmmmm o 20 20
Grave!, coarser, harder, but thoroughly weathered; sand and clay,
D e 9 29

Curbing: 27-inch, cement to 8 ft, bricks to 29 ft.



188 GEOLOGY AND GROUND-WATER RESOURCES, LEWIS CO., WASH.

Table 3.--Logs of selected wells in Lewis County.-~Continued

Materiat Thickness Depth
(feet) (feet)

Well 13/1W-9N1
J. J. Hendershot, Altitude 345 ft, Dug by §. A. Connally.
Clay, blue 37 37
Sand, black, fine, in thin layers dipping about 45°; water-

bearing. Branches of carbonized wood up to 2-3 inches in diam,
encountered at 39 or 40 ft —=—~sm-mmmm—mmmer oo 8 45

Well 13/1W-11F1

Ben Snyder. Altitude 412 ft. Drilled by C. D. Roberts, 1949,

Topsoil ======v-- L 2 2
Clay(?)~-—=--~--- LTy 15 17
Clay, blue; log at 100 ft ————===~-—cem e e oo e 169 186

Well 13/1W-17H2

Frank Hamilton. Altitude 305 ft. Drilled by E. King, 1954,

Gravel, clay at top 28 28
Clay, blue - 47 75
Sand, blue-gray, and wood 5 80
Clay, blue -——— 60 140
Sand, a littfe, layered, and wood, yield 1 gpm -----~=r-—-r--cc-—= 10 150
Clay, blue - -—-

Well 13/1W-18K1

Inez Teitzel. Altitude 310 ft. Drilled by Continental Qif Co., 1955,

Clay, yellow —==—=—r——msmmmm oo oo 40 = 40
Gravel and boulders 25 65
Shale and sandy shale with some interbedded sandstone ----------- 360 425
Sandstone -—- 70 495
Shale and sandy shale -=w--=====-----=- - 70 565

Casing: 5%-inch. Well plugged.
Weil 13/1W-18R1

Inez Teitzel, Altitude 280 ft. Drilled by Continental Qil Co., 1955.

Soil ==-=sm—-e- e m—m——— 5 5
Sand and clay, yellow, sticky, some gravel -——-----s===---——ceueum 10 15
Gravel, fairly coarse 5 20
Shale 5 25
Shale, sandy ------------m-wnn- 10 35
Shale, firm, sandy 5 40

Shale, sandy—----- - - - 20 60
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Table 3.--Logs of selected wells in Lewis County.--Continued

Material

Well 13/1W-18R1--Continued

Shale, sandy, looge —===s==--mmmm e

Sand, firm, with wood =~~------
Sand, fitm ~—---==c=aw--

Shale - -

Shale, sandy ——~====—m—mmm e

Shale, tough

Shale =--w—c—mmaucoo
Shale, sandy

Shale, firm ——————

Shale, sandy, green ~«---=-==--

Sandstone, soft==e---c-emaua-

Coal and wood -=--=-ar=-u-u--
No record; fresh water

No record -

Shale, green

Shale, sandy; water-haaring -

Sandstone: well flowing from 430-435
Shale, sandy --

Sand(?), water-bearing ===

Casing: 5%-inch.
Note: Water-bhearing at several levels

Well 13/1w-19D1

Harald Quick. Altitude 280 ft. Drilled by C. D. Roberts, 1946,

Clay, yellow, and boulders

Clay, blue

Sand, fine, with much mica, water-bearing

Casing: 8~inch to 115 ft. ‘
Well 13/1W-19F2

Altitude 298 ft, Drilled by Continental Qif Co., 1955.

Boulders and clay ===—=—=—== = e e
Shale, blue, alternate sticky and sandy-—-==-—o——=r=mmo—o—ommeoeo
Sandstone, soft; slight amount of flowing water —~——==r~=c—memeamca

Basalt(?}, hard, light blue-gray; sample fragment was volcanic

(Vesicular?} ——wmmmmm oo
"Hard layers," with some pebbles of various volcanic rocks —~—-----
"Softer material” e m e

Casing: S3-inch to 86 ft.

Thickness

{feet)

40
25
45
15

15
15

40
- 75

20
10
15
35
106

30
80

27

453

83
-250
180+

Depth
{feet)

1c0
125
170
185
190
205
220
225
265
340
3495
350
355
375
385
400
435
541

30
110
115

27
480
487

570
820

.- 1000+

189
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Table 3_--Logs of selected wells in Lewis County.--Continued

Material Thickness Depth
(feet) (feet)

Well 13/1W-19G1

Dr. Weldon Pascoe. Altitude 275 ft. Drilled by €, D. Roberts.

Clay, yellow, some boulders ====-—- 30 30
Clay, blue ———— -— 30 60
Sand, with logs, water=bearing == 10 70
Clay, blug =r=—-—m s e o e e e 35 105
Sand, with logs; slight water seepage 5 110
Clay, blue 70 180
SaANd ===~ e e e 3 183
Clay, blue =mm—-m e e e m 17 200

Casing: 6&-inch to 200 ft.
Well 13/1W-19Q1

Dr. L. G. Steck. Altitude 307 ft. Dritled by Richardson Drilling Co., 1951,

Topsoil -~----- -- q 4
Clay, yellow, and gravel 8 12
"Hardpan" =-——=====m—-eemuoacoceocaamaan 31 43
Sand, coarse, and gravel; water, tested 8 gpm 7 50
Clay, multi-colored 3 53
Clay, blue -- 15 68
Clay, Blue, sandy 5 73
Sand 18 g1
Clay, biue 97 188
Clay, multi-colored —=-r-—-——m=mm e e 44 232
Sand and water; yield 25 gpm; sand "heaved" 30 f# -------------- 4 236
Clay, blue - 64 300
Sand, "heaving" 8 308
Clay, biue, sandy 12 320
Clay, muiti-colored 44 364
Sand, dry, streaks of €lay -—--—--—mmomrs oo 18 382
Clay, mylti-colored 74 456
Clay, sandy - 11 467
Clay, multi-colored ~—-- 71 538
Sand, gravel, and wood; pumped 12 hr at 100 gpm 2 540
Gravel and clay =—--—-—=-===cc-s-urmmomnmmmem— e & 546
Clay, sandy —=-----—ss-mcmommommmmmmee 5 551
"Hardpan® -— 11 592
Clay and gravel ———-====e——m o e e e 7 599
Clay, multi-colored —== 34 633
Clay, blue, sandy : 5 638
Clay, sandy, and shale; water-bearing; bailed 55 gpm, dd 75+ ft -- 4 642
Clay, blue, sticky =====-co oo m e e e 94 736
Clay, blue and gravel ~—-—-——m—em—msmmccco o cae 2 738
Sand and gravel, water-bearing; pumped 126 gpm -—--——--==--——- 2 740
Clay with streaks of sand and gravel, water-bearing; pumped

430 gpm —=———=m e m e e e 11 751

Casing: 12-inch to 751 ft; perforated from 738 to 751 ft.
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Table 3.--Logs of selected wells in Lewis County.~-Continued

Material Thickness
(feet)

Well 13/1W-20C1
Ted Teitzel, Aititude 280 ft. Drilled by Texas 0il Co., 1947,

Gravel =—==-mmmm e e a s e -
Clay, hlug ——==-commmmmmmmmoemme - -
Sand, white, with bark and wood; water, under pressure ——--=====-= 5

Casing: 4-inch to 75 tt, Well filled,
Well 13/1W-28P1
R. L. Wade. Altitude 360 ft, Drilled by King Bros., 1941 .,

Clay, yellow ==-—mmmemmrmm e 4
Boulders and clay; some water-bearing sand at 16 ft ——-——~=veeeen 12
Clay, blue, some shale ==-=——m——-eomm e 100

Silt and much "block" wood, water-logged =—=-~-——-—-—rm=mcmee 16
Sand, dark; water, under pressure —--=wecomommmmmmmc e 3

Casing: &-inch to 135 ft.

Well 13/1W-2GA1

Harry Wulz, Altitude 438 ft. Drilled by Selburn-Washington Qil Co., 1952.

Shale and rocks ===ss-----rmreawan oo 74
Shale, blue, and rocks ==—=—— === mm oo e 37
Shale and rocks ==----- O — 62
Shale and gravel —-—-=====mmm oo 100
Clay, blue -- 80
Shale, blue -- - 30
Shale ---- 118
Sand and shale; water under pressure 86
Sand and blue shale —=——=———— e~ 277
Sand and shale 364
Y T T G B — 323
Shale, hard, streaky, and sand ——--—w=cmmcrmmmmmm 218
NO £ECOrd === == m i e e e ———
Casing: 13-inch to 515 ft; plugged at 515(7?) ft. (water below is salty),
Well 13/1W-29Q1

Ed Wulz. Altitude 325 ft. Drilled by Wulz Bros., ahout 1928,

Sand, clay, and grayel —=--=-= == - oo e 20
Gravel, clean; "hardpan' at 22 ft —-—-=-ewsemmmrmmmmce el 2
Clay, blue with some leaves and wood; log at 5004 ft ~—---r--=aan 511
Sand, "heach," medium-grained m———— 5

Basalt{?}, gray, hard ---—===——c—s el ———

Casing: set to 90 ft; capped,

Depth
(Feet}

70
75

16
116
132
135

74
111
173
273
353
383
501
587
864

1,228
1,551
1,769
6,500

‘20
22
533

538

191



192 GEOLOGY AND GROUND-WATER RESQURCES, LEWIS CO., WASH.

Table 3.--Logs of selected wells in Lewis County,--Continued

Material Thickness Depth
{feet) (Feet)

Well 13/1W-29R1

J. E. Deniston. Altitude 347 ft. Drilled by King 8ros., 1953,

Gravel and boulders; a little clay on tep; a little water at base --=-=--- 35 35
Clay, dark blue; a little sand ========---svummev-——oo- ——-- 2 37
Clay, light blue 48 85
Sand, blue, and wood, water-bearing; yield 20-25 gpm ~==r—--——- 3 B8
No record 7 95
Clay, light blug ===----==mermm e oo oo oo 35 130
Sand and wood; 10 gpm of water, static water level 2% ft ---=---—-- 2 132
Clay, trace of sand, slick, blue-green-gray; a little water, near

195 ft==-m---- 83 215
Clay and sand, mixed, harder, blue-green-gray, water-bearing ---=- 10 225
Same, but softer, and loose sand 15 240
Sand, reddish, "grains of volcanic material, ™ pumice, and pebbles;

water-bearing; strong odor first few days --------===~-m—-—mwmm 5 245
Clay, blug —-——=---==- 5 250

Water barely flowed originally; pressure and yield increased for several weeks.
Casing to 233 ft.

Well 13/1W-304A3

F. B, Smith, Attitude 317 ft. Drilled by 0. Keto, 1954(7).

Clay, blue -— -— 34 T34
Sand and gravel, water-bearing ----—veoc-mmmmmcmrmmne e 3 37
Clay, blue ~~--—----ncceumn - - 72 109
Sand, fine, "mushy,” water-bearing; yield 1% gp———-=-~=-v-mm—=- 2 111
Clay, BlU ——mmmm e oo oo e e e 197 308
Sand, hard, gray, water-bearing ~-----sseme—ommmmmmn oo 5 313

Clay, blug =——---——=ur---—- e 7 320

Casing: 6-inch to 308 ft.
Well 13/1W-31P4

Clyde Moore. Altitude 502 ft. Drilled by C. D. Raberts, 1953.

Clay, yellow, sticky =-=-===---——s==mmmom i e oo e 20 20
Gravel, cemented ~------v-=a--r-—m—0e 20 40
Boulders, small, and gravel umen— 7 47
Gravel, cemented, and clay 23 70
Gravel and sand, water-bearing 25 95
Gravel and sand, water-bearing 18 113
Gravel and sand, very tight, water-bearing -=—-=-~-=---~--~-=--—o- 22 135
Gravel and sand, with some clay 3 138
Gravel and yellow clay, mixed 5 143
Clay, blue --- - 3 146

Casing: 8-inch to 146 ft; perforated,
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Table 3.--Loys of selected wells in Lewis County.~--Continued

Material

Well 13/1W-32A1

Lucian Hamilton. Altitude 335 ft. Drilled by C. D. Roberts.

Boulders
Clay, blue
Sand, some water
Clay, blug —~—=—-r==mmaau- mmmmmmemm e mm——————
Sand, fine, blue-gray, water-hearing ~—------=me===mmmemeam
Clay, blue =-=--=- e —

Casing: 6-inch to 180 {(7?) ft.

Well 13/1W-33D1
Jim Hamitton. Altitude 345 ft. Drilled by C. D. Roberts, 1944, h
Peat ——===mmmm e e e e e

Clay, sandy; several artesian water-bearing zones near 20 ft ===---
Gravel, fine; water, under pressurg --=--==-=-e--x---

Casing: 6-inch,
Well 13/1W-35A1

L. S. Godsey. Altitude 418 ft. Drilled by E, King, 1955,

Topsoil ~-
Clay, yellow
Clay and boulders
Clay, blue
Sand; a little water
Clay, blue ——mmmm e e
Sand; a little water —===—---- - mmmmmmmmme e -
Clay, blue =m———commeeememmae . e
Sand, gray, and pumice pebbles; water, under pressure; odor
initiaily e c———————— o

Casing: 6-inch to 178 ft.
Well- 13/1W-35R1
Carden Qualls. Altitude 406 ft. Drilled by C, D. Roberts, 1950,

No record

Sand; water rose to surface ---

Clay, blue -

Sand(?), fern leaves, and bark; water-bearing, static water level
about 12 f above land surface

Casing: 6-inch to 183 ft.

Thickness
(feet)

20
97

55

10
15

34
43

74
16

30

98.

Depth
(feet)

20
117
125
180
190
205

65
70

40
83
a5
159
161

177
185

80
82
180

- 183

193
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Table 3,--Logs of selected wells in Lewis County.~~Continued

Material Thickness Depth
{feet) (feet}

Well 13/1W-35M1

Paige Twiss. Altitude 450 ft, Drilled by C. D. Roberts, 1949,

Grave|l =======w——m——mmemama—mee . 20 20
Clay, biue - -- 60 80
Gravel, water-bearing --- -- 8 a8

Casing: 6-inch to 88 ft.
Well 13/1W-35M2
Pajge Twiss, Altitude 443 ft, Drilled by C, D. Roberts, 1950,

Topsgil -===-wm=mmmc oo oo mvmmamaae -~ 2 2
Clay, blue -—---====ncmmmmmo oo mmaem -- 73 75
Gravel - - 3 78

Casing: 6=inch to 78 ft.
Well 13/2wW-2J2

J. P, Balsom, Altitude 320 ft. Drilled by Roberts and King., (Owner's memory log.)

NO record ——=====-=-- o s --- =
Clay, blug ——=====rmmmomm oo memme oo - 105
"Quicksand®; water flowed at surface ~—-—------==cmcemm—m—— 35 140
No record ~=—=====v---- - 20 160
Clay, blug —=======a-cmmmmmmmmmmmeme e 50 210
Sand(?) e mmm e - -—
Casing: &-inch to 175 ft.
Well 13/2W-3A1

R.W. Kennicott. Altitude 525 ft. Drilled by C. D. Raberts, 1945,

Topsoil ——==—mmm e e e 4 4
Clay, yellow, with badly weathered gravel -———-—---—==-smcmereeu— 146 is50
Sand, ¢oarse, and some fine gravel; water-bearing -~——-—~——-=------ 5 155
Clay, blue, hard, sandy. Cedar log at 230 ft ~——---—m~vem-moomomn 75 230

Casing: 6-inch to 150 ft.
Well 13/2W-3G2

Northwest Lumber Co, Altitude 527 ft, Drilled by C. D. Raberts, 1954(7).

Topsoil --n 1 1
Clay, yellow 49 50
Clay, -yellow, and soft gravel = 21 71

Clay, yellow, gravel, and some sand; a little water —~==«===~——e--= 49 120
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Table 3,~~Lggs of selected wells in Lewis County.--Continued

Material Thickness Depth
{feet) (feet)

Well 13/2W-3G2--Continued

Sand, gray, and some gravel; water-bearing --------=--==-—--——-- 20 140
Sand, white, and some gravel; water-bearing ---------=----------- 4 149
Sand, coarse, and gravel; water-hearing =~========-=s-coommmao . 8 152
Sand, yellow --------r==mevmmm - 3 155
Clay, blug ——=m-mm e et 2 157
Casing; 6-inch,

Well 13/2W-4P1
City of Chehalis, test well 4, Altitude 189 ft.
Clay and loam o 5 5
Clay =mm e e 3 8
Gravel, €0arse —====== === oo e o 20 28
Gravel ,fine, and sand -~-- R e LRt 4 32
Boulders and gravel ——--===mmmmmmmm o 10 42
Clay, silty ——=-—--—mmsmmmmmmmmmmmo - - 63 105
Silt, sandy, and wood ---—----~--- 10 115
Sand, coarse, and fine gravel; water-bearing -------=--------- == 34 149
Clay, plastic ~------- - 27 176
Silt and wogd ======mmm o 11 1387
Clay, plastic ------------ 22 209
Clay and silt ------------ 11 220
Clay, plastie ~--=----=-r-mmmmm oo 42 262
Casing: 4-inch to 50(7) ft.

Well 13/2W-581
City of Chehalis, test well 2. Altitude 175 ft.
Clay and loam ============r oo e e ~mm————— 8 8
Gravel, coarse and fine 31 39
Clay, silty —----=m=nmm 8 47
Sand and silt =-=-=mmmmem L 4 51
Sand, clay and wood R L LI 10 61
Clay, silty and wood 11 72
Clay, siity, very plastic -- 26 98
Silt, water-bearing 3 101
Clay, plastic --mww--- 29 130
Clay, friable ~~---mm-mrmmmom e 14 144
Clay, sandy -----==-m=mmmm oo 56 200
Clay and sand, abrasive ~--------- ---- 43 248
Sandstene, medium=hard ~=====--——= s 104 352
Clay and silt =-=-—--m o= el 49 396

Casing: d-inch to 50{7) ft.
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Table 3.--Logs of selected wells in Lewis County.--Continued

Material Thickness Depth
(feet) (feet)

Well 13/2W-3H1

City of Chehalis, test well, Altitude 183 ft. Drilledby N. C. Jannsen, 1953.

Clay and boulders =-==~==---=--=-=====-———-—-mmmom oo oo 10 10
Sand and gravel------==-=-=-—-----mmmmmmme oo ommmon oo 13 23
Gravel, loose, water-bearing ——--------=-==----—momumao oo 16 39
Clay -------+=-=---- 53 92
Clay, some gravel —--~=m-===-=---meemmmo oo oo 3 25
Sand with gravel; water ---wamam-—m—mm—m e oo 13 108
Clay, wood -—==-=-===~= = e o e 17 125
Clay —---=--mmmmnn= 59 184
Clay, with wood, sand, gravel 71 255
Clay, some sand and gravel 35 290
Sand and gravel; water 24 314
Clay, sandy =------==~----- --- 8 322

Casing: 12-inch to 295 ft, 8-inch to 322 f; perforated from 23 to 39 ft, 96 to 106 ft, and 295
to 315 ft.

Well 13/2W-5H2

City of Chehalis, test weil 1, Altitude 182 ft.

Fill material --==-- 3 3
Clay and loam 9 12
Gravel, fine 9 21
Gravel, coarse - 23 44
Clay, silty, plastic ——~—=e-=————-cecmn-- 30 74
Wood ------- 1 75
Clay, silty 17 92
Clay, sandy 8 100
Gravel and coarse sand, with wood; water-bearing =-—--=~====---== 16 116
Silt, woad 4 120
Clay, medium plastic ~-----=-—-u-v-maee— 17 137
Clay, silty, wood - -—- 51 188
Gravel and coarse sand 1 189
Clay, hard, plastic 93 282
Gravel and coarse sand, with wood; watep-hearing =-—~-—=~=cm=-—--= 19 301
Clay and sift : 44 345
Gravet, fing —=-====-~--mmmmmoooae - 21 366
Clay, hard and plastic, and silt -===--—=—==-=—---===emcoc—maaen 42 408

Casing: 4-inch to 50(?) ft.
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Table 3.--Logs of wells in Lewis County, --Continued

Materiai

Well 13/2W-541
City of Chehalis, test well 3, Altitude 185 ft,

Clay and loam =---=======mm======mmeaa
Gravel and sand ==---=-—=—-—-==mcuoeao
Clay, gravel, and wood -----=-==-==--—-
Clay, silty, friable
Clay, plastic
Clay, silty
Clay and sand
Sand, coarse, water-hearing -=-------====m=mmmmmmmmmmmommmmmmee
Clay, silty
Clay, sandy
Clay, plastic
Clay, silty, friable —-
Sand,coarse, water-bearing .
Clay, Sifty ~=mmmmmmmmmmmm e
Silt ---
Clay, sandy
Sandstone, hard, abrasive

Casing: 4-inch to 40 or 50 ft.
Well 13/2W-7H3
J. F. Thomas. Altitude 380 ft. Dug by owner, 1940

TOpSOil === = e e e e

Clay, sand, and weathered gravel ——--—-==cemmommrmmmme o

Gravel, weathered, some sandy ¢lay; smooth cobbles 2-6 inches in
diameter dispersed throughgut =-----==mecmmmmrmcmeum oo

Curbing: 48-inch, concrete, to & ft.
Well 13/2W-7J3
J. H. Jones. Altitude 393 ft. Dug by A. Jewell.
Topsoil ~=~=~-==--mmmmmmmnam —
Clay, blug ==-===mcoeommee

Clay, yellow, and weathered gravel =====c=-ccmm—r—meaaam
Consolidated material, fine, with a tale-like feel ==-—————m=mmcmmuc

Casing; 42-75 inch, concrete, to 17 f.

Thickness
(feet)

Depth
(feetd

11

30

41

53

74
105
111
119
141
169
189
231
251
331
343
382
409

38

32
37
53

197
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Table 3.~-Logs of selected wells in Lewis County.--Continued

Material Thickness Depth
{feet) {feet)

Weli 13/2W-3E2

--- Bradshaw. Altitude 355 ft. Drilled by C. D. Roberts, 1946,

Boulders and clay --—- - 11 11
Boulders -- - 6 17
Sangd —=-===m-m o m s s oo e 2 19
Ciay, variegated ----- e RRRETEL LR 32 51
Clay, blue and brown 31 82
Clay, (blue?) ------ 5 87
Sand, coarse, gray, water~bearing ————-—~—--—- 10 97
Casing: B-inch to 97 ft.

Weil 13/2W-8L1
Art Dahl. Altitude 260 ft.
S0} === m e oo 3 3
Clay, vellow »-n-s-mmmmm- 12 15
Clay, blueg ——=—=-==---mmmm e 15 30
Sand and wood, fine gravel at base; water-bearing —=-----=~--=--=- 7 37
Clay, sandy, blug —--==-==mm oo oo o e a 63 100
Sand, wood, and fine gravel; water at base ------=----=mca-cooumn 50 150
Clay, blue, and layered sand ---—-—--—-rrocomuuu 200 350
Casing: 4-inch to 88 ft,

Well 13/2W-9E1
W. J. Schwartz. Altitude 193 ft. Dug by owner, 1946,
Topsoil ——---r-m=r-mmmmmm e 1 1
Clay —---==-==m—mmmmm e 9 10
S 2 12
Gravel, water-bearing —-======r--s-wtmmmameemcaaccne oo 13 25
Curbing: 36-inch, concrete,

Wel! 13/2W-9P1
Harry Hail. Altitude 200 ft. Drilled by C. D. Roberts, 1952,
Gravel 20 20
Clay ==-memm—memmmmmm oo s 15 35
Sand and gravel, water-bearing ---=----mm-mmmmmmmmm e 2 37

Casing: 6-inch to 35 ft.
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Table 3,-~Logs of selected wells in Lewis County.--Continued

Material

Well 13/2W-10L1

Ed Maurin. Altitede 230 ft. Drilled by J. L, McBride, 1952.

"Rock" and gravel ------
Clay, blug ===---
Sand, water-bearing ——=---==---=====——=mrau_em—mn
Clay, blue, sandy
Clay, blne ——=~emmm oo e
Boulder or hard formation, (basait?}

Casing: 4-inch to 42 ft.

Well 13/2W-10Q2
Robert Butts, Aititude 242 ft. Drilled by King(?}, 1946.
Clay, gravelly, brown; water frorn 50 to 52 ft
Clay, blue, "roots" from 140 to 150 ft --------

§and, SOME Waler —— == === —m— = rmmm oo
Clay, blug —=m=m—sm e o

Casing: 6-inch to 165 ft; perforated at about 150 ft.
Well 13/2W-12F3

C. R, Emison. Altitude 370 ft. Drilled by F. Galivan, 1951.

TOPSOIl === mmm e e e
Clay, yeliow ===smmmmm e em e e e e
Clay, blue, and some sand; wood at 100 ft and 150 ft -------vcon

Casing; &-inch to 180 fi.

Well 13/2W-14N1

Frank Hamilton, Altitude 228 ft. Drilled by J. L. McBride, 1952,

Topsoil =m-mmmmmmmc e e
Gravel ==------mmmm e e -
Clay; occasional layers of black sand {2 to 8 ft thick), gas, wood,
and "coal" encountered at various lavels; small artesian water-
hearing zone at 95 ft
Sand; water, under pressure ————-

Casing: 4-inch to 290 ft.

Thickness
(feet)

38
140

Depth
{feet)

42
110
111
135
355

52
160
165

40
180

294
295

199
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Tahle 3.--Logs of selected wells in Lewis County.--Continued

Material Thickness
(feet)

Well 13/2W-15K1

S. C. Breen, Altitude 222 ft. Drilled by J. L, McBride, 1952,

Topsgil m=-mm=mm e oo e e 2
Clay, plastic, with iron-oxide stains ------- 7
Gravel, medium to coarse (gray granite type) 14
Clay, friable, with traces of silt and dark wood; badly fauited from

180-195 ft - e 207
Silt, hard, with lenses of clay ——=-r————=———mmmmmcmarm e 9
Sand, fine, grayish, with some "heaving, " water-bearing -----~--—- 12
Clay, plastic, grayish green ~=-—--—————c s mamrmmr oo 17
Sand, coarse, and fine gravel, with pieces of wood; water, under

IHESSUIE ———— e e 38

Casing: &=inch to 33 ft,
Well 13/2W-15M1

Dennis Hamilton. Altitude 220 ft. Drilled by J, L. McBride, 1951,

Topsoid, dark brown --- mm e e—m 3
Clay, silty, light brown - 9
Gravel, fine to medium, water-hearing —-=----—----—=scmmmacmana 26
Clay, plastic, gray-blue, with traces of wood —-----=---=-=m=anaun 180
Clay, friable, with silty streaks me———— 11
Sand, fine to coarse, dark gray, with wood "float"; water, under

pressure - 15
Casing: 6-inchto 212 ft.
Well yielded sand and pieces of wood for first week.

Well 13/2W-15N2
Nathan Hamilton. Altitede 213 ft. Dug by owner,
Topsoil -========--=---- -~ --- 1
Clay, blug -------w——- 4
Gravel, water-bearing : 2
Clay, blue --—--- - 10
Gravel, water-bearing - 1
Casing: 48-inchto 16 ft.
Well 13/2W-15R1

Frank Hamilton. Altitude 248 ft. Drilled by McBride and King, 1951,
Topsail cerememme——m———a —— 6
Gravel ——mm et cemmmm v ——_—— 44
Clay, with layers of sand; water under pressure in sand at 95 ft oo 220
Sand; water, under pressure —--e-e-mm—-eo- 30
Clay ~————o— —— 135

Basalt - — —

Casing: 4 and 3-inch, set to 260 ft.
Wood particles and small amounts of gas ehcountered in clay 50- 435 ft.

Depth
(feet}

23

230
239
251
268

306

12
38
218
229

244

e
GO~ =d Ut

50
270
300
435
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Table 3.--Logs of selected wells in Lewis County . -=-Continued

Material Thickness

(feet)

Well 13/2W-15R2

Frank Hamilton. Altitude 225 f. Drilled by McBride and King, 1952.

TOPSOIl == mmm m s e e e e 5
Grave) === o o e e o oo 28
Clay; sand, with water under pressure, at 95 ft and 280 ft -------- 367
Basalt —--===-me oo oo oo ---

Casing: 6 and 4-inch, set to 290 ft.
Well 13/2W-16F1

Marvin Hamilton, Altitude 210 ft. Drilled by J. L. McBride, 1952.

Topsoil ——- - 1
Clay, BrOWN ==w———mmmmmm e e e o 3
Cilay, brown, and weathered gravel - 8
Clay, blue -- ———— 130
Sand B e LT R P 3
Lo T 1T ——— 95
Sand; water, under PressUre —===m=mme oo oammmmmm e e 20

Casing: 6-inch to 240 ft.
Well 13/2W-16H1

Mollie M. Hamiltor. Altitude 211 ft. Drilled by C. F. King.

S0il ~~—-=mmm——— e ----- 5
Gravel ——--=-mmem e ————- 25
Clay, blue =~mmoommmm e e e 178
Sand; watet, under Pressure —————-——=——-mesmo e oo -—=

Casing: 6-inch to 196 ft,
Well 13/2W-16J1

Ralph Hearn. Altitude 214 ft. Drifled by C. D. Roberts, 1946,

Gravel and boulders, cemented 28
Clay, blue - -67
Clay, sandy, grading downward to "beach" sand; water, under

pressure : .10

Casing: &-inch to 105 ft.,

Depth
(feet)

33
400

12
142
145
240
260

30
208

28
95

105

201
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Table 3.--Logs of selected wells in Lewis County,--Continued

Material Thickness Depth
{feet) {feet)

Well 13/2W-19R1
Ed Milton. Altitude 345 ft. Dug by owner, 1951,
Clay and gravel ==—=-——smm oo 10 10
Sand, "rack," and clay, alternating —=====-=--=ecemrmmmoememeeo 23 33

"Rock" (houlders and cobbles), 1-5 inches in diam -------------—- 2 35
Sand, yellow-brown; very little water ——-=-=--mmocoemmmamme e 5 40

Curbing: 56 inches to 28 ft,
Well 13/2W-21D3

C. D. Roberts. Altitude 420 ft. Drilled by owner, 1948.

GClay, red == 3 3
Clay and weathered gravel —=-=w-cmwmmmmmemwanm 69 72
Sand and gravel, water-bearing -~—-——-=--====--cn_- 15 87
Gravel, cemented -------- 28 115
Gravel, fine, yellow, water-bearing 10 125
Gravel and clay, cemented - 15 140
Clay, blug —===——mm e e e 60 200
Casing: &=inch to 140 ft.
Well 13/2w-21E1

Bonnevitle Power Admin. Altitude 432 ft. Drifled by 0. B, Olson, 1940,

Fill = mmmm e e e e e e e e e e e 4 4
Ctay, yellow —ne-=w----- &0 64
Clay, sandy ==--=-==r==== = 16 80
Clay, blug ==-=----m-mum- 14 94
Clay, sandy --------ss-—u- 14 lo08
Clay, blue 19 127
Sand with clay 7 134
Sand with grave!, water-bearing -------------—————- 10 144
Sand, gravel, and clay, 18 162
Sand and clay - 4 166
Clay, blue -—-- 71 237
Clay, gray --- 17 254
Ciay, blue ———~——v-wsccmes 133 387
"Quicksand, " water-bearing 5 392
Gravel, fing-—--——-——----- 13 405
"Quicksamd, "t water-beariag 14 419
Clay, blye ======mm e e e 69 488
Clay, blagk ——==—=== = e e e 10 498
Sand, black =-==~------- 24 522
Rack, hard, black 54 576
Clay —m e e e e 36 612

Casing: 10-inch to 262 ft, 8~inch to 550 ft; perforated from 144 to 154 ft.
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Table 3.--Logs of selected wells in Lewis County.--Continued

Material

Well 13/2W-21K2

T. M. Balestra. Altitude 440 ft. Drilled by C. D. Roberts, 1953.

Topseil e -
Gravel, soft, and clay ~——==-=- oo e

Gravel and sand, water-bearing -=-=~----===

Clay, yellow, with streaks of blue clay
Clay and gravel ——===mscmmmmcm e ccmeem
Gravel and sand —

Clay, yellow, sticky

Casing: 8-inch to 175 ft; perfarated from 139 to 160 .
Well 13/2W-21P1

Dan Hamilton. Altitude 420 ft. Drilled by J, L. McBride, 1951,

Clay, Sy —~—- e e
Gravel, medium to coarse (unconsalidated) ==--==c-c-=cmmeemam
Gravel, coarse, sandy -------——mee-mmmrmecm e cm———
Ciay, graveily, yetlowish (till-Jike) -----
Clay, sandy ———====-——mmmme oo
Gravel, medium; water under Pressure ——=mm——e—emmmccmmmcecc————
Basalt, broken, weathered ——-m=-m-cmmmmcmm o e mmcmmm—ee
Basalt, unweathered ===c-eeaaee-.

Casing: b-inch to 145 ft; perforated from 123 to 143 f.
Well 13/2W-21R2
J. €. Carlson. Altitude 441 ft. Drilled by C .D. Roberts, 1954,

L R et LT T ——
Clay, sticky, red --
Clay, yellow —-=mem oo oo
Gravel and clay, mixed, yellow
Gravel, cemented =~-—--meoeeeaa o
Gravel and sand, water-hearing

Gravel and clay —
Clay, yellow, with blue streaks

Sand; a littfe water ==e—-eo-acoaos

Clay and silt, mixed -—----- L

Sand and gravel, "washed," water-bearing —~=--=--r== oo
Clay, yellow and hlue —==a———mcommmemee e

Thickness
(feet)

53
25
54

21
15

30
12
16
47
20
11

24

10
48

10
18
31

16
13

Casing: 8-inch to 168 ft; perforated from 70 to 80 ft and 140 to 155 Ft.

Depth
(feet)

55
80
134
139
160
175

30
42
58
105
125
136
141
165

10
20
68
70
80
87
105
108
139
155
168

203
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Table 3.-- Logs of selected wells in Lewis County.--Continued

Material Thickness
(feet)

Well 13/2W-22G1

W. A. Wichert. Altitude 240 ft, Drilled by C. D. Roberts, 1949,

Clay 6
Boulders and gravel 18
Gravel, cemented 4
Sand and some gravel, water-bearing 12
Clay, sandy, yellow 20
Clay, blue 40
Sand fine, gray, water-bearing 10
Clay, blue 20

Casing; 6-inch to 130 ft; perforated from 28 to 40 ft and 100 to 110 &,
Well 13/2W-26G3

Chartes Pederson. Altitude 285 ft. Drilled by 0. Keto, 1953,

Clay, red : 30
Gravel, small; a little water 2

Clay, blue 106
Sand, gray, rather loase, water-bearing -—

Casing: 6-inch, set to 138 ft.
Well 13/2W-26L1
G. L. Milton, Aftitude 315 ft. Drilled by C. D. Roberts, 1946.

Clay, yellowish, with some "rock"; water-hearing gravel at 35 ft --- 35
Clay, blug —~-===-- 23
Sand, fine, water-bearing 9

Casing: &-inch to 145 ft.

Well 13/2W-26M2.

Depth
{feet)

24
28
- 40
60
100
110
130

30
138

35
140
160

J. L. Clement, Altitude 440 ft. Drilled by €. D. Roberts, 1947. (Owner's memory log.}

Topsoil ----~ 2
Clay, red - 43
Sandstone(?}, blue . . 110
Sand, fine, water-bearing - - 5

Casing: &-inch to 140 ft.

2
45
155
160
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Table 3.--Logs of selected wells in Lewis County, —Continued

Material Thickness Depth
(feet) (feet)

Well 13/2W-2742
R. Q. Fudge, Altitude 442 ft. Dug by A. Jewell, 1950,

Topsoil B T T 2 2
Clay -—- - 5 7
Sandstone, gray, friable 6 13
Clay, yellawish, and "rocks,"consolidated but friable; water at 24 ft .
and 34 ft -—-- — - 21 34

Casing: 44 and 52-inch, concrete, to 12 ft,

Well 13/2W-2704
F. L. Holmes. Altitude 439 ft. Drilied by C. D. Roberts, 1952.
Clay, red ——--——remmecme s : 10 10
Clay, white, very sticky . 10 20
Clay, yellow 2 22
Gravel and boulders mm——— 5 . 27
Gravel, cemented, with some sand - 10 37
Gravel and some sand; water-bearing - 8 45
Gravel, cemented - 35 80
Sand and gravel, water-bearing ------=-- 4q 84
Casing: 6=inch to 84 ft,

Well 13/2W-28A1
J. C. Carlson. Altitude 440 ft. Drilled by C. D. Roberts, 1954. ‘
Topsoil - l 3 3
Clay, yetlow 7 10
Clay, sticky, red -- 10 20
Clay, yellow, and gravel, mixed ————— 53 73
Gravel, cemented 23 96
Clay, yellow - 46 142
Gravel and sand, water-bearing 18 160
Clay, yellow - 5 165
Clay, blue ——-~==mamaus 10 175
Casing: 8-inch to 175 ft; perforated from 140 to 160 ft.

Well 13/2W-28G1
Don Hamilton. Altitude 414 ft. Drifled by J. L. McBride, 1951. )
Topsoil, reddish-brown -- 2 2
Clay, brown 10 12 -.
Gravel, medium to coarse, contained soft, weathered "clay balls. -~ 28 40
Clay, gravelly, yellowish, till-like 63 103
Sand, medium, sharp, water-bearing ~—====c--ccmmmcaom oo aias 11 114
Basalt, weathered - e ig 132

Casing: 6-inch ta 132 ft; perforated from 100 to 116 ft.
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Table 3.-~Logs of selected wells in Lewis County.~~-Continued

Material Thickness Oepth
(feet) (feet)

Well 13/2W-31B1

Nathan Creemer, Altitude 210 ft. Drilled by C. D. Roberts, 1948,

Clay and grave] =—--m - e e 5 5
Gravel and boulders e m——— - 11 16
Clay, sandy 4 20
Clay, sandy, and shale 4 24
Shale; water at 30 ft 16 q0

Casing: 12-inch to 20 R,
Well 13/2W-31C1
Grover Mullins, Altitude 225 ft. Drilled by C. D. Roberts, 1947,

TopS0il —=—~=~mmmmm e 6 . 6
Clay, yellow ~—————s—emmmmwrmm e 14 20
Rock, Broken ~w=ewm—mmm e e e 10 30
Shale 12 42
Sand, coarse, black, water-hearing 8 50

Casing: 6-inch {o 50 ft.
Well 13/2W-31R1

Ed Haase, Altitude 405 ft, Drilled by C. D, Roberts, 1952,

Clay ,red 10 10
Clay, yellow, mixed with gravel - 50 60
Gravel and sand, cemented - 40 100
Gravel and clay, cemented -~---=- 8 108
Boulders --- 2 116
“Rock," hard, gray, non-basaltic; upper 2 ft broken --—---=-c-——-2- 4 114
Clay, blue - 11 125
Shale, sandy, black : 60 185
Shale, 'sandy, water-bearing : ) 37 222

Casing: 8-inch to 113-ft, 6-inch to 222 ft; perforated from 18_6 to 222 ft.
Well 13/2W-3443

Napavine, Altitude 444 ft. Drilled by C. D. Roberts, 1954.

Clay, yellow 60 60
Gravel; water at several levels Toq1 101
Clay, blug =—~-————mememmmmccce o - -

Casing: ?—inch to 2101 ft, perforated;
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Table 3.--Logs of selected wells in Lewis County.=-=Continued

Material Thickness Depth
{feet) (feet)

Well 13/2W-35B1

D. A.Emerson. Altitude 447 ft. Drilled by C. D. Roberts, 1946, ~

Topsoil e ———— 3 3 ,.
Clay, red, and gravel and sand, partly cemented; some water at 89 &7 90
Clay, blue ——— e —— 40 130
Sand, fing ==wmmmmmmommee 9 1239

Casing: 4-inch to 135 ft.
Well 13/2W-35D3
Pau! Miller. Altitude 440 ft. Drilled by C. D. Roberts, 1953.

Dug Wl oo e e e e e e e . 25 . . . 25.

Clay, yellow, and soft gravel —~-- ——————— 15 40 .
Gravel, cemented =---------- ——— 30 70
Sand and gravel, water-bearing —------<-==-mm o em e 15 85

Casing: 6-inch to 85 ft,
Weil 13/2W-36N3 ' BN

J.D. Redwine. Aititude 468 ft. Drilled by C. D. Roberts, 1953,

Topsoil, water-bearing --- - --- 3. . - 3.
Clay, red, sticky —-~===~---mmmmameoe - 15 18
Clay, yellow, and decomposed gravel - 10 28
Gravel and cohbles, cemented ~==-------mmmmmm oo 4 .32
Gravel and sand, cemented -- --- 15 47
Sand and gravel, water-bearing - 16 63
Sand, fine, brown, water-bearing -----==eeo——mmmm——— e 5 68
Gravel, cemented, water-bearing =-—-- - 17 85
Sand, fine, brown, water-hearing =-—~———~m==-m—mcam——cma o 5 90
Gravel and sand, cemented —----==emmoeooou- 5 . g5
Gravel, coarse, and sand; water-hearing —mm— 2. - 97
Sand, fine, water-hearing ——-- 11 , 108 ..
Gravel and some sand, water-hearing ——— g 117
Clay, yellow, and gravel ——=-=-—-—=mmmm e e ea 3 120

Casing: 8-inch to 120 ft; perforated from 50 to 60 ft, 70-to 81 ft, 93 to 95 ft, and 110 to 115 ft.
Well 13/2W-36P1

J. A. Peterson, Altitude 475 ft. Dritled by C. D. Roberts, 1950.

Clay, red ==-——emecm o mrmma o 20 -, 20 '
Clay, yellow ==mwommmmmm oo 13 33
Gravel, cemented ——--=e--—mmamauen 7 . 40

Gravel and sand, water=bearing -- - 12 52
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Table 3.--Logs of selected wells in Lewis County.--Continued

Material Thickness Depth
(feet) (feet)

Well 13/2W-36P1--Continued

Gravel, cemented 6 58
Sand and gravel, water~hearing 22 80
Sand and gravel, cemented ----- 21 101
Grave! and sand, water-bearing 22 123
Clay, blue 13 136

Casing: 6-inch to 136 ft; perforated from 60 to 80 ft, 95 to 107 ft, and 115 to 123 ft.
well 13/2W-36Q1

William Eskeli. Altitude 455 ft. Drilled by 0. Keto, 1953,

Clay 40 40
"Hardpan, " gravel e mamem—me———e—————— 15 55
Gravel and sand, loose, water-bearing 8 63

Casing: 6-inchto 63 ft,
Well 13/3W-1N1

Frederick Young. Altitude 190 ft. Dritled by C. D. Roberts, 1951.

"Loam" 39 39
Gravel [ 4 43
Shale thasalt 7} =—r—memmamcem et e e e e 57 100
Shale, water-bearing ---—--smmmmr——=amma oo oo e —men 4 104

Casing: 6&=inch to 50 ft.
Well 13/3W-2D1
Kenneth Walker, Altitude 283 ft. Drilled by C. King, 1945,

Sail === - 12 12
Basalt; ‘joint from 42-45 ft - 78 90
Sand, white, water-bearing m—- 18 108

Casing: 6-inch to 40 ft.
Well 13/3W-2K1

Ted Spence. Altitude 190 ft. Drilled by F. Galivan.

Topsoil (and clay ?) --- — _—

Basalt — 72
Sand and gravel, whité, water-bearing 8 30
Sand, water-bearing e 4 84
Gravel, water-bearing -~-- . ——————— 14 98

Casing: 6-inch to 65 ft.
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Table 3.--Logs of selected wells in Lewis County, --Continued

Material Thickness Depth
(feet) (feet)

Well 13/3W-2M1

R. T. Coie. Altitude 254 ft, Drilled by C. King, 1946.

NO record  m- e e e e e 35 35
Basalt, dense, black =-====ascemmmcmmoa_ 68 102
Sand, white, water-bearing ===~=-n-eaa-- - 19 122

Casing: 6-inch to about 60 ft,
Weil 13/3W-2M3
Jerry Peters, Altitude 240 ft. Drilfed by F. Galivan, 1951,

TOPSO| wemmmmmrrmm mm e e el - 10 ©10-
Basalt ————~----—n———- - 80 90
Sandstone; charred log directly under hasalt 18 108
Sand, white, water-bearing --- - 6 114

Casing: 6-inch to 25 it.
Well 13/3W-34A1
Lester Finley. Altitede 240 ft. Drilled by C. King, about 1941.

N record ———— - 40 a0
Basalt ---ceeoomooen- m——— 79 : 119
Rock, soft, water-hearing -—- 11 130

Casing: 6-inch,
Well 13/3W-3B2
A. P. Erp. Altitude 240 ft. Drilled by 0. Erdman, 1942,

Seil, clayey; water at 16 ft 16 16
Sandstone B A T < I
Shale, dark biue 32 . 65
"Softer material"; water-bearing - 5 . - 70"
Hard formation -— --- 2 - o2

Casing: &-inch to 32 ft.
Well 13/3W-3R5

J. E. Schwarz. Altitude 197 ft. Drilled by F, Galivan, 1952,

Y] | - - 4 4
Rock, solid (basalt) ------- - 56° S0 ¢
Sand, white; water=bearing --- 5 - - s 75 o

Casing: 6~-inch to about 60 ft.
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Tabte 3. --Logs of selected wells in Lewis County.--Continued

Material

Wetl 13/3W-5G1
C. L. Black. Altitude 205 ft. Drilled by F. Galivan, 1952.

Sail, claygy =--===mm=mmom e
Clay, Blug ---———mmmm=m e oo mm e e
Gravel, "river" m—mmmmma e mimea o
Clay of silt =====--—==~amcemme e -

Sandstone, water-hearing ------——m=smemocmm o —mmmmmw—mnooouoies

Casing: 8-inch to 125 ft,
Well 13/3W-7)2
Arthur Anderson. Altitude 255 fi. Drilled by V. W. Athey, 1952.

Clay m=smmmmm e m e e
Rock, hard (basalt) ===~me-mmmmm e
"Sandrock," black ===~=mrmmmm e e
"Sandrock,” green; yield 7 gpm at 135 ft —-mmmmeemmmemnmmnees
"Sandrock,' gray; yield 12 gpm at 160 ft —————

Casing: 6=-inchto 24 ft.
Well 13/3W-86G2

Tanksley, Altitude 238 ft. Drilled by F. Galivan, 1949.

Clay, red -
Rock (basalt) -
Gravel, water-bearing

Casing: é=-inch to 25 ft.
Well 13/3W-8G3

Earl Anderson. Altitude 240 ft. Drilled by F. Galivan, 1946.

"Dirt" and bive sandstone —-- --
Rock (basalt)
IDirt," and sandstone or gravel, water-bearing ~---~-=-=-~==sc--==

Casing: &-inch to 48 ft,
Well 13/3W-8K1

€. A. Lindstedt. Altitude 240 ft. Drilled by V. W. Athey, 1952.

§0il, Claygy —=-=—=== == mmm e o e
Rock, black (basalt) -=---- cmmm————eem
Sandstone, gray ==r==r=--- [ —

Sand, dark green ----- -

Casing: 6-inch to 36 ft.

EWIS CO., WASH.

Thickness
(feet)

25
85
40

48
85
39

18
69
25
63

Depth
(feet)

26
30
34

168

18
88
95
157
160

25
1190
150

48
133
172

18
87
112
175
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Table 3.--Logs of selected wells in Lewis County.~-Continued

Material

Well 13/3W-9G4

Art Scherer. Altitude 185 ft. Bored by owner, 1947. ..

Topsoil R
Sandy formation, water-bearing ~—-----~==r-mmmmmmmm e
"Hardpan® e ——————— e
Gravel, water-bearing —=-====== - cmm et e

Casing: 10-inch tile to 37 ft.
Welt 13/3W-12D1

F. L. Young. Altitude 240 ft. Drilled by C. D. Roherts, 1944,

Gravel, weathered -----=-==smmmomm o

Grave!, weathered, water-bearing ---

Rock, very hard (basalt) —------
Clay, blue -- e

Casing: b-inch to 90 ft.
Well 13/3W-30P1
Harry Fenn. Altitude 239 ft. Drilled by G. King, 1946,
Soil, clayey —=m——mmmm e
Shale, blue e e

Sandstone, soft, brown; water at about 165 ft
Sand, black; water-bearing(?) ~-vommmmmmo e

Casing: 6-inch to 30 ft.
well 13/4W-311
C. Christin. Altitude 260 ft. Drilled by C. Frye.

Loam, sandy —=em=—======~s oo
"Hardpan, ' (gravei) -——

Clay, blue —— -~ e e s
Sandstone, water-bearing ---==mmsomommmwmoo oL

Gasing: 8-inch.

Well 13/9W-6P1
L. J. Dokter. Altitude 285 ft. Drilled by 0. Keto, 1952,
TOPSOI} = m e e
GraVe] =~ = e e -

Sandstone
Clay, black ——-—==mmm oo

Casing: 6-inch to 56 ft.

Thickness
{feet}

80
10
20
40

12
88
65
47

12
15
33
16

Depth
(feet)

34
36
37

80
g0
110
150

12
100
165
212

12
27
65
81

14
499
56
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Table 3.--Logs of selected wells in Lewis County.--Continued

Material Thickness Depth
{feet) (feet)

Weil 13/4W-8C1

Mayne Perry. Altitude 278 ft. Dug by owner,

L T 4 4
Gravel, fing ——=—--——mmmammmn i me 4 8
Boulders 8 16
Sandstone 8 24
Gravel, water-bearing -=-=---~= -- 1 25
Casing: 30-inch, concrete, to 25 ft.

Well 13/1-14E1
L. R. Tenple, Altitede 855 ft, Drilled by O. Keto, 1953,
Clay, red =~==e=eer—m—mmm e 30 30
Clay, red, with some soft gravel; 10 gpm at 118 ft -——--——===iam- 28 118
Clay, sandy, red, with some gravel --- 152 270
Sand, hard, gray =----- 5 275
Clay, blug =----- 50 325
Gravel, fine, water-bearing 5 330
Casing: 6-inch to 276 ft; perforated from 125 to 140 ft and at bottom.

Well 13/1-14RE
Martin Jacobson, Altitude 665 ft. Drilled by C. D. Roberts, 1945.
TOPsoil —==~mmmmmmm e o e e e 6 6
Gravel, rock, clay; rusty water at 16 ft -—===--==~meee-mreomaeam- 20 26
No record —~--~ D 10 36
Sand, white, water-bearing ----=—=——===-- 14 50
Clay, blue ~--cmccemmmmmm e e -— -——
Casing: 6-~inch to 40 ft.

Well 13/1-17R1
Gordon Lundeen. Altitude 732 ft. Drilled by 0. Keto, 1953.
Clay{?} -=~---- T 70 70
Sand and gravel, water at 73 ft and below 63 133
Clay, blve 27 160

Casing: 6-inch to 125 ft.
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Table 3.--Logs of selected wells in Lewis County.==Continued

Material Thickness Depth
(feet) (feet)

Well 13/1-19K2

R. R. Szelap. Altitude 690 ft. Drilled by C. D. Roberts, 1952,

Clay, yellow —=-- 25 25
Clay and small boulders -- 12 37
Gravel and broken rock, mixed 31 68
Gravel and sand, cemented - 34 102
"Sandrock," blue, water-bearing-—----—----mc-msmmuemm———e 18 120
Gravel and sand, mixed with clay —=—-——==mmmmmemm e e 3 123
Sand and gravel, packed =====m=mm=mmemaoooumeee- - 5 128
Sand and gravel, "washed," water-bearing =«=-c----- - 30 158
Gravel and coarse sand —=—-=-======= == -m - oo 4 162
tOpen pocket" (sand?y--—==mu—mmmmmem e eeeeen 6 168
SAN =mmemmmmmmmm e cme—m————————— e 14 182
Clay, blug =m——m e e e e 2 184

Casing: 10=inch to 158 ft, perforated from 107 to 115 ft, and 128 to 155 ft; 6=inch from O t
182 ft, perforated from 142 to 182 ft,

Well 13/1-20F2
M. F. Clark. Aititude 695 ft. Drilled by E. King, 1955.

Clay, reddish=yellow, and some rocks; a little water at about 35 ft - 35 35
Clay, grave!, and boulders; static water fevel 155 ft at 185-ft

depth -- 150 185
Clay, blue; wood and pumice pebbles - 40 225
Sand, fine, a little wood; pumped 30 gpm with a little sand ===-—--= 2 227
Clay, blue; wood and pumice pebbles 8 235
Clay with thin beds of sand and fragments of wood and pumice; yield

100 gpm —----+--v-r=--- - 28 263
Clay, a little wood - 32 295
Sand, very fine, reddish, with some wood -- 13 296%
Clay === e e e ] 300%
T et ] 3% 304
Clay, sandy, soft, blue R 21 325
Same, but sandier ------s-mommmmmmeeo -—- 1 326
Clay, blue, with red-brown streaks; static water level 170 ft in zone

from 330 to 405 ft=—m-—m-voemmmmmmemae 79 405

Casing: to 234 ft, open bottom.
Well 13/1-22R1
C. E. Greene. Altitude 600 ft. Drilled by F, Galivan, 1952-53,

Topsoil, dirt, gravel --—- 124 12%
Gravel, cemented, and sand; water at about 30 ft ——-—-—==m=me—euu- 47% 60
Sand, coarse, with some small gravel -- 4 64

Clay, blue, a little sticky, with wood -— 83 147
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Table 3 .--Logs of selected wells in Lewis County.--Continued

Material Thickness Depth
(feet) (feet)

Well 13/1-22R1--Continued

Hard material -=~--~-- ————- - 3 150
Sand, fine to medivm "granite color® (black and white grains) water
under pressure (originally flowed 300 gpm) ==--————=—momr oo - ---

Casing: 8-inch, setto 67 ft, perforated from 50 to 60 fi, casing removed a week later as water
leaked up around casing; 8-inch unperforated casing set to 2150 ft.

Well 13/1-22R2
C. E. Greene. Altitude 600 ft. Drilled by C. King, 1953.

Surface dirt —=-r==mommmmmmm e R EE LR R e 2 2

Grave! and boulders, cemented —----mmmmmmmmmm oo 16 18
Sand and ¢clay, muddy, blue, water-bearing 17 35
Clay, brown, and wood ----~--=-n-mm-ommoooo o 55 90
Clay, blue, gray-white streaks (pumice?) 30 120
Sand, blue, and wood; water —————---momo— e 2 122
Clay, blye —memmmmm e e e 23 145
Sand, blue, and btack wood, water-bearing —---—=-————-—————=————- 5 150
Casing: 8-inch to 113 ft,

Well 13/1-26R1
Wiley Rhodes, altitude 960 ft, Dug by ownet, 1940,
0irt and FoCKS +=r——— === m o e 20 20
Gravel, cemnented 6 26
Gravel, blue, yellow, and red; dirt --=------ - 12 38
No water

Well 13/1-30C2
Palo Tade, Altitude 710 ft. Drifled by E. King, 1954,
Clay, yellow ===-====mmmmmm e e G0 90
Clay, yellow, sand, gravel, and boulders; some cemented, some

water~bearing 110 200

Clay, blue -=---——-- 8 208
Casing: 8-inch to 200 ft, perforated from 130 to 195 ft.

Well 13/1-31P1
D. C. Jensen. Altitude 470 ft. Drilled by F. Galjvan, 1953.
Gravel and clay; saturated -- - 35 35
Clay, blue B 88 123
Sand, blue-gray; water under pressure - 5 128

Casing: &-inch to 90 ft.
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Table 3.--Logs of selected wells in Lewis County.--Continued

Material Thickness
(feet)

Well 13/1-32B1

C. A. Jorgensen. Altitude 505 ft. Drilled by E. King, 1955.

Mud, sandy, blue 13
Ciay, hlug -=--=-—=—-e-rmemmcmme 47
Wood =----=---s ek 2
Clay, blug ~«=-mmmmmrmm e 60
Ctay, blue; includes a water-bearing sand layer (water under

PrESSUFE) —mmmmm m o o e 8
Clay, blue === e e e —

Casing: 6-inchtg 122 ft.
Well 13/1-32C1

Orville Day and Ralph Sawyer. Altitude 500 ft. Drilled by F. Galivan, 1952,

Gravel, haulders, and dirt: [, — 12
Clay, blue, sticky ~=-r=-====n=nww - 40
Gravel, fine, and coarse sand, Weathered volcanic and granitic

water-worn pebbles, Pumice pebbles, Water-bearing ---------- _—

Casing; 6G~-inch to about 52 ft.
Well 13/1-32M2

Ed Guiberson. Altitude 485 ft. Drilled by E. King, 1955,

Clay, gravel, and sand, reddish; yield 5 gum ===---~-mm-m=escwmus 45
Clay, blue: water at 125 ft under pressure 80
Clay, blug=gray —----=----- - 85

Casing: &-inch to 108 ft.
Well 13/1-35F2
J. F. Simpsen. Altitude 807 ft. Drilled by C. Rubey, 1955,

Clay, Musty! =e—mmmmm e o el 48
Clay, sand, gravel, and boulders; loose —--==v===m—mommmmmmmem 30
Gravel, cemented; cleaner at bottom. Sample from base showed
dense and coarse varicolored volcanic émall pebbles, generally .
subrounded to subangular, but polished 42

Casing; 6-inchto 114 ft.

215

Depth
{feet)

13
60
62
122

130

12
52

45
125
216

43
78

120
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Table 3.--Logs of selected wells in Lewis County.=--Continued

Material Thickness Depth
(feet) (feet)

Well 13/4-33R1

H. M, Justice. Altitude 920 ft, Dug by owner, 1953,

Clay, gravel, and sand —---------—--—mmmmrmra e hiaian 8 8
Clay, blue =smmammmmacacon e e ———— 19 27
Sand and gravel, water-bearing ~-~=-=-==s=cearrrann S 1 28
Gravel, clean, dark, water-hearing —==s-m--commeeom e 2 30
Clay, blue, soft, 5ticky =rr—mmmmmmm e e 1 31
Casing: 18-inch tile.

Well 14/1W-7N1
Matt Beck. Altitude 240 ft. Drilled by King Bros., 1930.
No record 30 30
Coal 20 50
No record - 25 75
"Bedrock" - 44 119
Sandstone, calcareous, soft, water-bearing ====n~mmme—e o [} 125
Casing: 4=-inch to 75 ft,

Well 14/2W-4E1
Northern Pacific Railway Co. Altitude 190 ft. Drilled by N. C. Jannsen, 1934,
Gravel, coarse —--—-=~eecccerorormromooo 20 20
Sand, coarse - 1 21
Gravel, €0arse ~—-—-—-——-—omsememo e 14 35
Gravel, coarse, with a |ittle sand ==m==c-mcmommerm o a e ecaeee 3 3g
Sand and gravel —----~-—=-----m—-mmmmmeraee e e 1 39
Gravel, coarse ——---—~-=ereo—————omccmamamraomeoee s 6 45
Gravel, lopse=--=--=--- 5 50
Gravel, loose, mixed with sand 6 56
Clay, blue 7 63
Casing: 26-inch to 38 ft, 16-inch to 57 ft; perforated from 38 to 53 ft.

Well 14/2W-4P1
City of Centralia, test hale, Altitude 200 #, Drilled by N. C. Jannsen, 1934,
Clay, yellow 20 20
Shale, blue 110 130
Shale, hard 2 132
Shale -- 32 164
Shale, hard - 110 274
Shale, hard, dark --- 101 375
Shale, hard, layers of sandstone 51 426

I P—— 34 460
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Table 3,--Logs of selected wells in Lewis County, -~Continued

Material

Well 14/2W-4P1--Continued

Sandstone, blue, very hard, and layer of shale ==———-———-=—===cau-
Sandstone, gray,hard
Shale, gray
Sandstone, hard
Shale and hard sandstone layer -—-
Shale, gray, soft ---
Sandstone B
Shale, gray, sandy -—-
Sandstone, hard -
Shale, sandy :
Sand, hard -
Shale --
Sand, some water; water flows 3 gpm, baifer test 20 gpm, draw-
down 120 ff == —oomoo oo
Wood, rotten -----------reeee- —--
Shale, carbonaceous, soft, and poor-grade coal ==x------=~e=ecauma
Sandstone, soft —-==-w--mm o e —en
Sandstone, white, soft —=~----—mmmmmmmm e
Sandstone, hard -—-—-===e=msecm—monoera
Sandstone, white
Limestone, very hatd ~—-====m—cmm—m e e
Limestone, hard ==—————=ccmmomm o o e
Sandstong ==-~===-rmremmmaaea- -
Shale, blue ———=--cem————m e
Sandstone, white, soft -
Sandstone- ---
Coal ~-- -—=
Shale ~=-- -
Sandstone; small amaunt of coal at 845 ft
Coal --- -
Sand wem
Coal - —mmrm———
Sandstone, very hard
Sandstone, cemented, very hard
Coal
Sandstone, hard
Sandstone
Coal -==---
Shale, brown, hard
Shale, gray, sticky —=-===mememomm e e

No water encauntered in upper 600 ft; small seepage below that depth.

Well 14/2W-5F1

City of Centralia, well 4. Altitude 185 ft. Drilled by N. C. Jannsen
Clay and gravel -—————=m~ceaan--

Gravel and boulders, lopse =v----

Gravel, finer - e——

Gravel, mixed with some sand; signs of water -—————cocmemmeeme

Thickness
{feet)

18

, 1935,

12
50

Depth
(feet)

483
484
490
493
525
560
580
608
630
670
680
720

217

723

737
746
755
768
776
788
791
793
806
816
825
837
844
850
862
867
872
877
881
885
889
938
948
954
985

1,003
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Table 3.--Logs of selected wells in Lewis County.~-Continued

LEWIS CO., WASH.

Materiat Thickness Depth
{feet) (feet)

Well 14/2W-5F1--Continued
Gravel, water-bearing - - g 84
NO rCOrd ——m== == m e o 2 86
Graye} —=—-=m—em—emmemme e 4 90
Shale, (clay), hatd ~-------- 3 93

Casing: 26-inch ta 39 ft, 16-inch from 0 to 90 ft; perfarated from 40 to 87 ft.

Well 14/2W-5G1

City of Centralia, well 3, Altitude 185 ft. Drilled by N. C. Jannsen, 1935,

Gravel, coarse ==—=smmemmmmemme e e 28 28
Gravel, fine, and sand 2 30
Gravel, Coarse ————~—---—mmeee e — o i 9 3G
Gravel, cemented ——~-—------ 8 47
Stones, large, and coarse gravel 10 57
Gravel, fine, and some sand-- 6 63
Gravel, fine (largest about 2 inches in diam} 10 73
Gravel and sand —--~-------- 7 80
Gravel and clay ---~---+=---- 4 84
Clay —————-----mmmmcmemae e 2 86
Sandstone -—=—==-mmmmmmmmmm e e 3 89
Sandstone, black —=~--m—mmm o e & 95

Casing; 26&-inch to 38 ft, 16~inch from O to 84 ft; perforated from 42 to 82 fi.

Well 14/2W-5G2

City of Centralia, wei{l 5. Altitude 185 ft, Orilled by N, C. Jannsen, 1935,

Clay, yellow —==-=-m oo e

Gravel, few large rocks

Clay —om oo e e-

- 10 10

78 838

Casing; 26-inch to 39 ft, 16-inch from 0 to 88 ft; perforated from 41 to 85 ft.

Well 14/2W-5H1

City of Centraiia, well 2. Altitude 185 ft. Drilled by N, C. Jannsen, 1935,

Gravel, loose =~-romoomeooot

15
17

Gravel, loose, and large boulders

Gravel, 10088 —=—==m=mmmmmmr e -
Gravel, loose, mixed with some brown sand --- ———
Stones, large, and loose gravel ==-=—-—- e am e e
Gravel S
Gravel, loose, and stones ====-eemeeemmmmmcmoce o
Gravel, loose ——— ——— ———-
Gravel, loose, and sand; packed sand at 46 ft --—------ccommunn

15
4
5
4
- 4 30
1
8
6
4

26
- 31
39
45
49
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Table 3.--Logs of selected wells in Lewis County . -~Continued

Material

Wel! 14/2W-~5H1 --Cantinued

Sand and gravel, some large stones
Gravel and sand m—————
Gravel, loose, and sand; some large stones ——=-meme—memeo o nmmaa
Gravel and stones .
Gravel and stones; some clay
Clay ——=—===mmmmmmme e e

Casing: 26-inch to 39 ft, 16-inch from O to 68 ft; perforated from 43 to &

Well 14/2W-6N1

R. V. Grainger. Altitude 162 ft. Drilled by C. D. Roberts, 1951 .

Clay -- T e —
Sang ~-----emmmmm oo
Gravel and sand, water-bearing
Gravel and coarse sand, water-bearing

Casing: é-inch to 56 ft; perforated.

Weil 14/2W-71.1

K. H. Verd, Altitude 167 ft. Drifled by E. U. Posey, 19484+

Soil, clayey
Shale, blue
Sand, yield 10 gpm

Casing: 6-inchto 67 ft.
Well 14/2W-7Q1
George Finni. Altitude 180 ft. Drilled by 0. Keto, 1950.
Sand, fine, and clay, yellow ~==e-eemmmmoe e

Gravel, small, and sand, water-bearing —-=-
Clay, blue —==m—m— e e

Casing: 6-inch to 67 ft.
Well 14/2W-10R2
Floyd Watson. Altitude 565 fi. Drilled by C. King, 1953,
Clay, Blue === oo e e

Clay and fine gravel
Gravel, coarse, cobbles, and some petrified wood =—-=~====mmaocee

Casing: &-inch to 300 f,

Thickness

(feet)

4
2
3
7
2
5
[

ft.

40
42

120
155
25

Depth
(feet}

53
55
58
65
67
72

10
36

56

45
87

60
67

120
275
300

219
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Table 3.--Logs of selected wells in Lewis County.--Continued

Material Thickness Depth
{feet) {feet)

Well 14/2W-14N1

Norman Wirta, Altitude 230 ft. Drilled by Fox Bros., 1946,

Clay 45 45
No record — —
Coal == -—
No record ==--=-=-=------ --- 60
Sand: water-bearing 59 119

Casing: 6-inch to 111 ft.
Well 14/2W-16E2

Francis Watterson. Altitude 175 ft. Drilled by 0. Keto, 1951.

Clay, blue - 42 42
Sand, fine, water-bearing 2 44
Clay, blue: a little water in sandy shale at 65 ff -—————-——==oc 58 102

Casing: 6-inch to 82 ft.
Weil 14/2wW-16J1
T. J. Thomsen. Altitude 170 ft. Drilled by 0. Keto.

Loam, sandy clay 18 18
Peat and some "quicksand" ===-==- 3 21
Clay or'shale, blue-gray, sticky 20 41
Clay, blue, "heavy" ====-- 7 48
Sand and gravel, clean -— 11 59
Sandstone; water-bearing 20 79

"Coal roof" - ———
Casing: H-inch to 61 ft.

Well 14/2W-17D3
J. J. Collins. Altitude 175 ft. Drilled by C. D. Roberts, 1952.

Sand === e e e ——— 50 50
Gravel, fine, thin =—=======—cercceee—tmmen _— -—
Clay, blue, thin _— —
Sand(?), water-bearing ——— 63

Casing: 6-inch to 63 ft.
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Table 3.--Logs of selected weils in Lewis County.--Continued

Material

Weli 14/2W-17E1

Leonard Santee, Altitude 175 ft. Drilled by C. D. Roberts, 1946.

Loam, hlack
Clay, red B L R T
"Quicksand" ---=------nmman
Gravel, water-bearing ==

Casing: 6-inch to 50 ft.
Wetl 14/2W-19H4
Bridgett Emrich, Altitude 175 ft. Drilled by C. White, 1940(?),

"Quicksand, " wood —
Gravel ———
Clay(?) -

Very hard |ayer (basalt ?) m=vcamn-
Sand(?}, water-hearing —~--~

Casing: 2{?)~inch to 150 or 175 f.
Well 14/2W-22H1
Oscar Keto. Altitude 240 ft. Orilled by 0. Keto, 1944,

No recard i ————

No record, some water —

Mo record —

Sand, coarse, gray; 9ood supply of water ~---=-emmmmccccmmmcmmmae

€l e e

Shale, brown, and sand, in alternate layers. Salt water at 275 ft.
Gas and salt water under pressure at 1,200 ft ==acmmmscmmmm—-—

Casing: 4-inch to 800 ft; 2-inch from 800 1o 1,200 ft.
Well 14/2W-22K1
Oscar Keto. Aftitude 560 ft, Drilled by 0. Keto, 1941.

Clay(?) -

G B
Gravel, yellow=-brown, weathered ——--———-
Shale, gray, sandy -----===----

Coal —-==-—vmmcrmmea
Sand, gray: water from 418-460 ft, yield 10 gpm ==—-—c=mmmemmem
Shale, light brown, sandy toward bottom
Clay( ?), dark brown, sticky —~--—rewa—s-aaa
Shale, light brown, sandy at top ==---==-
Sand, gray, some shells -—---ac_-
Clay, gray, sticky, shells at top —-—-~----=

Thickness
(feet)

65
10
215

133
25

100
25
15
95
25
80

Depth
(feet)

25
50
53

65
75
290
292
300

1,200

200
333
358
360
460
485
500
595
620
700

221



222 GEOLOGY AND GROUND-WATER RESOURCES, ILEWIS CO., WASH.

Tahie 3.--Logs of selected wells in Lewis County.--Cantinued

Material Thickness Depth
(feet) (feet)

Wetl 14/2W-22K1--Continued

Shale, gray and brown, showings of gas and oil 60 760
Shale, light green and gray —----=-====-r-—m--mmcmomoomoooee 10 770
Shale, brown 35 805
Shale, green, sticky 7 812

Shale, brown, streaks of coal, gas and oil showings -------~-~---- 8 8§20
Shaile, brown and gray, mixed with fine sand, gas pressure increased

with depth, gas and water boiled over bailer 70 890
Shale, green, shells and gas ----=-==w==rme-u 110 1,000
Shale, brown, shells and coal streaks ——-----w=-------sememva—- 20 1,090
Shale and clay, gray, and fine sand, oil colorings and gag -—-~--== 30 1,120 .
Sand, gray, and water ======---——ce-mmmm e oo 10 1,130
Sand, gray, salt water and gas 51 1,181
Sand, rock -- 4 1,185
Sand, fine, chalky 5 1,190
Sand, white, fine, salt Water =---=-s-sssmmmeoooosesmoeoooonos 25 1,215
Clay, dark gray 15 1,230
[ g e e L] 395 1,625
Shale ======vs-mmm e e 10 1,635
Lime =---- 15 1,650
No record 150 1,800

Encountered propane gas from 1,545 to 1,575 ft and paraffin oil from 1,615 tc 1,625 ft.
Well 14/2W-23M1
A. E. Edwards. Altitude 230 ft. Drilled by J. L. McBride(?), 1951,

Qvetburden ------- S 15 15

Sandstone, friable 2 17
Siltstone, fossiliferous, greenish-gray, some carbonaceous heds and

thin coal streaks —----====- - oo ma e mmm e 49 66
Sandstone, friable, greemsh-gray, some siltstone intetheds ==v--—- 14 80
Siltstone, largely carhonaceous, rare sandy mterbeds ————————————— 18 98
Sandstone, silty, fossiliferous ====-=e—mcmmmmemm e o 96 194
Siltstone, with sandy beds, very thin-bedded and hlghly fossitiferous 107 301

Casing: none,
Well 14/2w-23P1

Tom Moran Altitude 230 ft Dug.

Sand, clay and fine gravei 3£-ft coal seam between 35 and 45 ft—— 65 65
Clay, yellow, and angular cobbles ==m=r—--=--ummmsoooooomomn o oe 10 75
Shale, blue S NPT B SPE 10 85

Casing:- 48 by 48-inch; wooden to 50 ft.

e - . -
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Table 3.--Logs of selected wells in Lewis County.--Continued - C ot

Material Thickness Depth
' (feet) (feet)

Well 14/2W-26M1

B. R. Anderson. Altitude 560 ft. Drilled by E. U. Posey, 1947 T
Topsoil, clay ===-——-mm=mmm oo o e S e 4 ..
Clay, hard, yellow ——+—rmmmooe 2 " ‘6
Gravel, red and hrown, weathered -— —_—
Clay, white —=====-——mmmmmm e - --= : 100 ... .
Sand, white, fine, water-bearing ==----—--~=c=cs—mv--o- . 4 - 104
Casing: 6-inch to 100 ft,

Well 14/2W-28Q1
Tom Hampson. Altitude 195 ft, Drilled by 0. Keto, 1953, R o
Clay, sandy ========= === e e e - 300 3i] -
Clay, gray, hard ——cv-cmmm o m v Hmmmmmmome—— - 30 6D - P!
Sand, gray, coarse, water-bearing --- 10 . 70
Clay, light gray =----==-=s s e memem -5 soa 75
Casing: 6-inch to 60 ft, ) '

' Well 14/2W-2802

Tom Hampson. Altitude 195 ft, - Drilled by C. D. Roberts, 1952,
Clay (73 . 65 65
Shale m-mmmm e e e e e 75 140
€0al —mmme e e e e - 5 145
Casing; none.

Well 14/2W-31C1
City of bhehalis, test well. Altitude 170 ft. Drilled by N. C. Jannsen, 1953, vt
Loam, sandy, and alluvium ===e—s-memmmamm e - 35 .-+ =35
Sand, Tine, much fairly-tresh wood, water-bearing ——====c-=-m—m—mun 1 36
Clay, brown, and gravel ==—-e--—-—emm e mee 29 - © 65 -

Clay, blue, tough —-~=-----=enawooomo 62 127
Casing: 8-inch to 65 ft.
Well 14/2W-31P1

City of Chehalis, test well, Altitude 170 ft. Drilled by N. C. Jannsen, 1953, ER

Silt, grading to sand ——-—~-eccemmmmmmmuaas 25 ' .+ . 25
Sand and fine gravel, volcanic ------ - - 14. e 39 L
Basalt{?) --=-==---—m—mmmmeana-- —- 11 50
Clay, silty, micaceous, blue green to gray - 165 ~ - 215 ot

Clay, biue-gray, siity, a'ternating with blue-gray silty shale ------ 20 235
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Table 3.--Logs of selected wells in Lewis County.--Continued

Material Thickness
(feet}

Well 14/2W-31P1--Continued

Shale, silty, blue-gray, micaceous; ash-gray soft bentonite or limy

layer from 325-327 ft 195
Clay, fine, sandy, blue-gray, micaceous 60
Same, with shells {scaphopods and pelecypods) ==—-==-cccocmemm— 30
Sand, clayey, rusty-colored, medium to fine; shells--- -- 20

Sand, coarse, micaceous, rust-colored ----—-----——— - 5
Clay, sandy, blue-gray, shells -=——-===mcmmmmmmmaam ot 35
Clay, (siltstone?), shells; a few 12-inch boulders from 605 to

624 ft -- 44
Clay, sandy, blue-gray, shells - 109
Clay, little sand, blve—-gray, shells 77
Clay, blue-gray, about 25 percent sand, shells -—=----cmmmermmmun 9
Limestone, dense, dark blue-gray 1
Clay, sandy, blue-gray, shells 14
Clay, shells; limestone layer 22
Clay or siltstone, slick, finely micaceous, gray-hrown blue—green

blend, shells; limestone layer ~—~- 18
Same, in limestone s 48
Siltstone, finely micaceous, shells; limestone layer ~——==—~r=-——-- 23
Same, but no limestone ==========v---- 21
Claystone or siltstone, blue, sheils 21

Claystone or siltstone, about 50 percent with coarse sand or fine
gravel, shells -----
Same, shells more scattered

22
22

Casing: 8-inch to 40 ft. Gravel-packed to 40 ft.
Well 14/2W-31P2

City of Chehalis, test well, Aftitude 170 ft. Drilled by N. C. Jannsen, 1953.

Sand, brown, fine ——---- 21
Silt ~m—mmm e 8%
Clay, blue, fine, sandy 5%
Hard material (basatt?) 9
Clay, blue ----—-- 6

Casing: 8-inchto 35 ft.
Well 14/2W-31pP3

City of Chehalis, test well. Altitude 170 ft. Drilled by N. C. Jannsen, 1953,

Silt —amma = 21
Gravel, medium=sizeq —~--—-—-cc-mmco—e- 1
Clay, sandy, yellow-brown; some medium-sized gravel which may

have come from above --- - 12

Hard material {basaft?} ~—---—---——~- -

Casing: 8~inch to 30 ft.

Depth
{feet)

430
490
520
540
545
580

624
733
810
819
820
834
856

874
922
545
366
987

1,009
1,031

21
293
35
34
50

21
22

34
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Tahle 3.--Lags of selected wells in Lewis County,--Continued

Material Thickness
(feet)

Well 14/2w-31Q1
City of Chehalis, Altitude 170 ft. Drilted by N. €. Jannsen, 1953

Silt - 14
Sand, fine ——————=sm e e - %
Gravel, 3~inch ta 13-inch; streak of blue clay from 21 to 22 ft ~--- 14
Clay, bite ——mm e e e e 3

Well 14/2W-34E1

Lloyd Macomber, Altitude 245 ft, Drilled by C. D. Roberts, 1947, (ownet's memory log)

Clay --= -- ---- 100
Sandstone - - 30
Sand, fine, black, water-bearing - - —

Casing: 6-inch to 100 ft.
Well 14/3W-1B1
J. E. Miller. Altitude 165 ft, Drilled by C. D. Roberts, 1948.

Gravel and black dirt - —
Botlders —m=meam—m e -
Sand and gravel---- m——— -
Gravel and sand, cemented ~-—-=-=-cmmomoomueon

Sand, Brown =————m=me e e e
Sand and gravel, packed m—————
Gravel and sand, water-bearing -----======-m-crammuo-noa

[
(o REURY el e Y

Casing: 6-inch to 46 ft.
Well 14/3W-1J2 .
John Meiers. Altitude 169 ft, Drilled by T. J. Pollmor, 1948.

Gravel — - 20
Sand —— - g
"Hardpan" (clay and gravel} --- — 7
Gravel, yield 10 gpm ——- X ) 4 -
4
2

Sand — 1
Gravel ——— —

Casing: &-inch to 55 ft.

)

Depth
(feet)

14
17
31
34

100

120

10
14
.20
25
38
46

20

28
35

39,

53

55.

225
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Table 3.--Logs of selected wells in Lewis County,--Continued

Material

Well 14/3W-2L1

Al Harting, Altitude 350 ft. Dug by owner,

Dirf =memmeee e et m— e et s me e e mums—————— .

Clay

"Hardpan” =a=s===o---—--

Sand

"Hardpan®

Clay

"Hardpan" ---—m--s=e===--

Sand -- -

Rocks, yellow, soft -—--

Lava rock(?), vesicular —-======

Casing: 36 by 36~inch, brick, to 27 ft.

Well 14/3W-212

Al Harting . Altitude 340 ft. Dug by owner,

Llay ————--— -

Sand, coarse, gray, water-hearing

Gravel, water-bearing

Casing: 72-inch, brick.

Well 14/3W-11F3

C. Sareault. Altitude 290 ft. Dug,

Clay, sandy

Gravel, fine and coarse, water=bearing

"Shale rock"

Casing: 36-inch, brick, to 35 ft,

Well 14/3W-12H1

Joe Graf. Altitude 173 ft. Dug by owner.

S0il ~rmm e

Clay =-====x e —————— e mame.
Rock, blue -- -
Gravel, water-bearing ———- -

Casing: 48-inch, brick, to 20 ft.

Thickness
(feet)

20

20

10
25

MNNHFEHMMNON

Depth
(feet)

12
14
16
17
18
20
22
27

22
25
45

10
35

20
22
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Table 3.--Logs of selected wells in Lewis County.--Continued

Material " Thickness

{feet)

Well 14/3W-13C2
P. H. Brooks. Altitude 185 ft. Drilled hy King, 1952,

Loam, black ==-===mcm e e 2
Clay, blug -~~==~~-----~ e e 48
Gravel, water-bearing ———se———mrmm ot 3

Casing: 6-inch to 50 ft.

Well 14/3W-26P1
Stanley Tufts and Paul Yott. Altitude 470 ft. Drilled by King, 1953.
Clay,-blue, apparently same oal ==-=-=-remomcmmmma 200
Clay, blug === === m oo oo 345

Sandstone, medium to fine, micaceous, with clay and silt; scattered
bits of shell, wood, small rounded pebbles of white guartz; water

at some levels == =m=m oo e 103
Similar, with more shells ———w———m—mmwe oo 50

Sand, fine, gray, "woody," water-bearing =~-----=--coommmmm__-- 75
Casing: 6-inch to 555 ft. .

Well 14/3W-2843
A.J. Givens. Altitude 470 ft. Drillsd, -

Clay --—-—mermmmmmme e 52
Clay and sand, blute -----~-mommmmmmm 92
Sand and gravel, water~bearing ~-------==--cmmmmcmmmmm - 7

Casing: 6&-inch to 151 ft, perforated from 145 to 1571 ft,

Well 14/3W-34R1

Al Bieker. Altitude 250 ft, Drilled by C. D. Roberts, 1948, (Owner's memory lou)

NG record === r—mm e e e 47
Hard formation (basalt?) - 53
ML G = mmm s e e 25
Casing: none.
Well 14/3W-35P1

Clara McDonald. Altitude 350 ft, Drilled by C. King, 1943,
U 30
Clay, blue, "mucky" ---- 25
Shale —=-==sn=-==xmanm- 4

Shale ar clay ==-—-=====——-=eomooocraa_- - 13

Depth
{feet)

50
53

200
545

650
700
775

52
144
151

47
100
125

30
55
59
72

227
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Table 3.--Logs of selected wells in Lewis County.--Continued

Material Thickness Depth
(feet) (feet)

Well 14/3W-35P1--Continued

Sand(?); water rose to top of casing -- . 8 80
Basalt, jointed, water-hearing; static water level 88 ft =====-v——-s 16 96

Casing: 6-inch to 80 ft.
Well 14/3W-350Q1

Carl Wenzelberger. Altitude 320 ft. Drilled by C. King, 1935+,

Soil and clay ---—---—--- 1a 14
Basalt se 1
Sand, white, water-bearing; water rose to 30 ft ~—-—~—~-cmecemm——= 3 3

Casing: 6-inch to 14 ft.
Well 14,/3W~36H1

Kelly Hamilton. Altitude 180 ft. Dritled by F. Galivan, 1955.

Clay, yellow, brown, and blue - 30 30
Sand, medium to fine, water-hearing 10 40
Clay, blue, water somewhere from 40 to 138 ft ====v--—-——u-—man 98 138

Casing: 6-inch to 64 ft. Sand fram 30-40 ft cased off, as well pumped sand.
Well 14/3W-36K1

Art Hamilton. Altitude 180 ft. Drilled by C. D. Roberts, 1949.

Clay =====vmo s e e 48 48
Sand and gravel; water-bearing ——---~==---- 10 58
Shale, blue m—c———smmmmem e e cmmm—— e 35 93

Casing: 6=inch to 93(7) ft; perforated from 48-58 ft.
Well 14/3W-36Q1

Art Hamilton. Altitude 180 ft. Drilled by C. D. Roberts, 1944,

Clay, brown ——-----=umm e e 80 80
Sandstone, water-hearing, also contains inflammable gas 140 220
Casing: 8-inch to 80 ft, and 6-inch below, to unknown depth.
Well 15/1W-29M1

Nolan Peterson. Altitude 250 ft. Drilled by A. Foote, 1946+,

No record N 56 56
Clay, blue -- 16 72
Coal - 9 81

Coal, soft, and ¢lay --- 18 39
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Table 3.--Logs of selected wells in Lewis Cointy.--Continued

Material Thickness Depth
(feet) (feet)

Well 15/1IW-29M1--Continued

Goal ----- 20 119
Clay, "gumbo,* black 28 147
Coal e 2 149
Clay, sticky, black B et U ETE e 26 175
Clay, light e ——— 11 186
Clay, fight, sandy .- 9 195
Clay, dark 14 209
Clay, coal 5 214
Clay, dark, brown 5 219
Coal =~=== e et TS PR 12 231
Sandstone, light gray, and ¢lay ---=-r~===am--vx ————m——————— 21 252
Sandstone —-- [ 258
Sandstone, softer 2 260
Sandstone, very fine, light gray 50 310
Coal ----- 3 313

Casing: 4-inch.
Well 15/2W-26N1
H. F. Johnson. Altitude 225 ft. Drilled by Davis, 1951.

Clay m————— 18 18
"Soapstone” m————- - 37 55
Sand, watet-bearing ----==== mm——— --= -

Casing; 8-inch to 55 ft.
Well 15/2w-29L1

Stoker Mining Co. Altitude 305 ft. Drilled by T, Prather, 1951.

Landsiide material 21 21
Siltstone, carbonaceous, chocaolate brown, with greenish-gray

siltstone 10 31
Coal seam =-===-m====cemmmmeas ———- 7 38
Sandstone, greenish-gray, fine, feldspathic, slightly micaceous,

Silty i part ——m—=m = e L 117 155
Siltstone, slightly sandy ==-ss—mmmmm e m oo e 54 209
Sandstone, fine, friable, faintly-hedded, slightty micaceous,

slightly tuffaceous; thin calcareous zones - 139 . 348
Siltstone, greenish-gray 3 351
Coal seam, thin interbeds of coal and "bone™ 4 355

Sandstone, fine, slightly micaceous me==-—-—-==eommcosu e 30 385
Siltstene, increasingly clayey with depth —====-~measurmcaaa - 16 401
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Tahie 3.--Logs of selected wells in Lewis County.--Continued

Material Thickness Depth
(feet) (feet)

Well 15/2W-31F5

Pacific Sand & Gravel Co. Altitude 166 ft. Drilled by C. D. Roberts, 1946.

Gravel and boulters —= - - -smmmm e e e - 11 11
Boulders, gravel, and sand —-==--c===-mmmmmmmmmmem oo 12 23
Gravel and clay, mixed —-=~=-=-=-sceu-n 20 43
Grave! and sand, water-bearing 12 55
Grave!, water-bearing =s-==r=====c oo ocmmr e 5 50
Sand, water-hearing ---------memmme e 5 65
Gravel, water-bearing -- 18 83
Shale, blue, and gravel 29 112

Casing: 12«inch to 112 ft; perforated from 45 to 58 ft, from 68 to 76 ft, and from 78 to 88 ft.
Well 15/2W-311L4

N. A. Bishop. Altitude 169 ft. Drilled by C. D. Roberts, 1952,

Gravel and coarse sand -- 10 190
Gravel and sand, cemented ==-=-==~---mmmmmroow - 23 33
Sand and gravel, water-hearing - 24 57

Casing: &-inch to 57 ft.
Well 15/2W-31N1

F. M. Moses. Altitude 170 ft. Drilled by C. D. Roherts, 1950,

Pit (Mg lpg) === mmm e s e e e e 13 13
Sand -----m-memmomaammman 2 15
Grave| and sand, cemented 10 25
Gravel and sand; water-hearing - 28 53

Casing: 6-inch to 53 ft; perforated from 35 to 48 ft.
Well 15/2W-32G5
T. R. Parrish. Altitude 193 ft. Orilled by Richardson Well Drilling Co,, 1951.

Clay, yellow, and topsoil 4 4
Sand, coarse, and gravel 2 [)
"Hardpan" with streaks of clay ===s-m------ 12 18
Sand, coarse gravel, and some ¢lay =------- 18 36
"Hardpan™ ==== == r o o e e e aeee 12 48
Ciay and gravel 2 50
Gravel and some sand, fairly loose 6 56
Sand, coarse, and loose gravel 3 59

Casing: 10-inch to 59 ft,



GROUND WATER:

Table 3.--Loys of selected wells in Lewis County.--Continued

Material Thickness
{feet}

Well 15/2W-32K2

W, P. Johnson, Aititude 185 ft, Drilled by C. King, 1952,

TOPSOH === m o m = e e e e 6
Sand, gravel, and clay 24
Gravel, dirty 2
Gravel, water-bearing 2

Casing; 6-inch to 34 ft.

Well 15/2W-32K3

Helmer Nyman. Altitude 185 ft. Drilied by Richardson Well Drilting Co., 1951.

Dirt, black, and gravel =------==mmmmmmm e mm e
Clay and gravel -—=-====~—coom--= _. N
Sand and gravel -—-----coommommeeo -
Sand, coarse, and gravel ~------- . .
Sand, gravel, and clay --- o
Sand, coarse, and gravel —----~ o
MHAPGRANT == m = m = mmmmm e e e e 1
Sand, black, fine 1o oarse ——-=-=m-mmmmmmmmmmmm oo mmm oo e

Gravel and coarse sand, lppse ==--======cccmsmmmmm oo s

n

WHOWRLO®W!

Casing: é&-inch to 60 ft,

Well 15/2W-32Q2
M. J. Martinell. Altitude 185 ft. Drilled by 0. Keto, 1952,
Sand, graval, clay(?}

'"Hardpan®
Gravel, water-hearing

Gasing: 6-inch to 41 ft,

Well 15/2W-33D1

C. R. Linderman. Altitude 200 ft, Drilled hy C. D. Roherts, 1948,

Topsoil--a-==m--mmmmmmemeo U,
Boulders and gravel -----—--~-- : SR
Sand and gravel, cemented ——----—-———m~ s m e e
Sand, coarse, and gravel, water-bearing==—----=~=-commmmmmmcen

~ oo

Casing; 6=inchto 27 ft.

Depth
(feet)

30
32
34

11
31
35
43

46 .

56
57
60

29
33
91

1z
20

27 .

231
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Tahle 3.--Logs of selected wells in Lewis County.--Continued

Material Thickness Depth
(fegt) ({feet)

Well 15/2W-33E4

C. G, Blanchard. Altitude 200 ft, Drilled by Kroy, 1948.

Clay — 7 7
Gravel, "hig" - 23 30
Gravel, fine ----—==emsemem e - 5 35

Casing; &-inch.
Well 15/2W-34J1
A. B. Dace. Altitude 450 ft. Drilled by T. Prather, 1950.

Sand and gravel; sand mostly decomposed to clay, and pebbles, iron-

stained 25 25
Siltstone, mostly carbonaceoys =---------- 82 107
Claystone and siltstone, interbedded ~~—-----camsmmmmmmmaoeooo 38 145
Sandstone, with thin-bedded siltstane and claystone; some water at

170-180 ft. according to OWher —=-----=mmemcmmmmmaacccceon 93 238
Siltstone, sandy to clayey, fossiiiferous, calcareous in part ——-——-—- 142 380
Sandstone, with siltstane interbeds; water-bearing according to

owher - 21 401

Well 15/3W-25L4

V. F. Cain, Altitude 163 ft. Drilled by 0. Erdman, 1950

TOPSOil === o e 10 10
Gravel, sand, and clay ~-------~=u=u=a- 20 30
SaNd o e e e en 20 50

Gravel, water-bearing ======m==mo-ecrmmmm oo 19 69
Gasing: 6-~inch to 69 ft, perforated from 49 to 65 ft.
Well 15/3W-26J2

F. H, Watson. Altitude 150 ft. Drilled by E. King, 1952.

TORSOil === m e naen 2 2
Sand =w--m - e 5 7
Sand and gravel, dirty ———-- 23 30
Gravel, coarse, and some sand, water-bearing =—==m==mmmeccmmemen 5 35

Casing: 8~inch to 35 ft.



GROUND WATER 233

Table 3.--Logs of selected wells in Lewis County.--Continved

Material Thickness Depth
(feet) {feet)

Well 15/3W-26K3

1. Matheny. Altitude 146 ft. Drilled by €. D. Roberts, 1951.

Sand and gravel - 7 7
Sand cm e s 2 9
Gravel and sand, cemented -——--===meacc-meaaaaa 19 28
Gravel and sand, water-bearing —======~==== 25 53

Casing: B~inch to 53 ft, perforated from 32 to 48 ft.-
Well 15/3W-35L4

G. G. Ingalls, Altitude 155 ft. Drilled by Bell, 1928.

SoH = s 8 8
Gravel B Rt e S L E LT 14 22
"Hardpan" - 4 26
Gravel, fine ~====mm e e e 16 42
Clay e e e 22 64
Sand ————mm—— 4 68

Casing: 6(?)-inch to about 64 ft.
Well 15/3W-36F2
Leo Seifert. Altitude 165 ft. Drilled by J. Smith, 1941,

Dt —mmm e e 16 16
Na recard 2 18
"Hardpan" -------==c-rm-=um --- 6 249
Sand B e LLEEE LR R e 4 28
Sand and gravel, water-bearing ==——-===---- === oo 2 30
Sand 4 34
Sand, clay -—- ——--- 3 37
Gravel, coarse (7}, water-bearing -— 17 54
Casing: 7-inch to 54 ft,
Well 15/3W-36H3

J. Gehrman. Altitude 164 ft. Drilled in 1945,

Gravel and sangd =====—---mmm o 38 38
"Hardpan" ------==c--au-- T GG E LT TETREREE S PR 3 41
Gravel ----------------- T A . ———————— 6 47
Gravel, water-bearing ===—-=esm o e o e & 53

Casing: &-inch,
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Table 3.--Logs of selected wells in Lewis County.--Continued

Material Thickress Depth
(feet) {feet)

Well 15/3W-36K2

Clifford Reisinger. Altitude 165 ft, Drilled by King, 1942.

Gravel ~---mm e - 15 15
Sand, fine 6 21
"Hardpan" 2 23
Grave| —~=-«- 9 32
Sang —=~---—-—----mocmemeon 6 38
Grave!, heavy and boulders -- 14 54
Casing: 8-inch to 54 ft, perforated from 48 to 54 ft.
Well 15/3W-36L3

P. M. Steelhammer, Altitude 165 ft. Drilled by E. U. Poseyt?), 1948.

Dirt —m e o 8 8
Gravel —~— oo e e e 4 12
SaNd —= - s & 18
Gravel, water-bearing ——-———===-- oo 25 43

Casing: 6~inch to 43 ft,
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Table 4.--Chemical analyses of ground water from Lewis County
{Parts per million, except as noted)

Well 11/Qw-8E2  11/1W-14L2 11/2W-29P1 11/2W-32Cl
Principal aguifer Sand Gravel Sandstone Sandstone
Date of collection 8-25-53 12/2-53 6-27-52 4-22-48
Temperature (°F) 52 51 s e
Silica ($i0p) 42 a6 27 e
Iran (Fe) .17 .10 10 1.0
Manganese (Mn) ~ eeeeem eeeeen el
Calcium (Ca) 13 12 25 8.9
Magnesium (Ma) 6,5 4.9 8.7 6.2
Sodium (Na) 12 6.5

a18 2446
Potassium (K) 2.0 .8
Bicarbonate (HCO3) 101 &7 138 27
Carbonate (C03)  eemmem e L
Sulfate (S04) 1.9 2.3 0 0
Chloride (C1) 3.0 1.0 17 563
Fluoride {F) .2 A emeeee e
Nitrate {NO3) 1 3.8 eeeeem e -
Boron (B} .05 04 e el
Dissolved solids 126 114 a113g a1,160
Hardness as CaC03 59 50 98 48
Percent sodium 30 22 e R
Specific conductance 1546 ] o ——

(micromhos at 25°C) :

pH 7.3 7.6 7.0 8.9
Analysis by 1/ U.S.G.S. U.5.G.S. N.P.R. N.P.R.

Y/ L., Laucks Laboratories; N.W., Northwest Laborataries; N.P.R., Northern Pacific Railway;
U.5.G.5., U.S. Geological Survey,

2/ a - Calculated.



236 GEOLDGY AND GROUND-WATER RESOURCES, LEWIS CO., WASH)

Table 4.--Chemical analyses of ground water from Lewis County
{Parts per million, except as noted}

Well - . 11/2w-32p1 12/2W-10N1  12/1E-9Q1 13/1W-19Q1
Principal aquifer 0000 e=meeme——— Sand and gravel Sand Sand and gravel
Date of collection 2-17-48 1-23-53 12-2-53 8-22-53
Temperature (°F)  ==---- 50 51 C e
Silica (Si04) 17 38 79 00 -
Iron (Fe) .9 1.6 14 e
Manganese {Mn) ——— 00 e e
Calcium {Ca) 11 6.4 4.0 56
Magnesium (Mg) 8.7 2.8 3.3 2.6
Sodium {Na} ‘ 7.2 4.9

234 255
Potassium {K} 1.2 11
Bicarbonate (HCO3) a154 51 N
Carbonate (CO3} = —==mm- mmmeee mmmeee e
Sulfate {(S04) o 1.2 2.5 Trace
Chloride (C1) 8.3 2.4 5.0 449
Fluoride (F)  eee=- .1 3 e
Nitrate (ND3) - 1 28 -

less
Boron{B)  memees .02 .02 than 0.5
Dissolved solids a139 g5 109 2806
Hardness as CaCO 63 27 24 0 eeeeee
Percent sodiom 00 e-ee-- 35 32—
Specific conductance - —----- . 87 - —
{micromhos at 25°C)

pH . 7:5 6.8 6.6 7.6
Analysis by N.P.R, U.5.G.S. U.5.G.S. L.~

Y/ a- Calculated



GROUND WATER 237
Table 4.--Chemical analyses of ground water from Lewis County
{Parts per millton, except as noted)
Well 13/1w-28P1  13/2W-5H1  13/2W-15M1 13/2W-34A3
Principal aguifer Sand Sand and grave! Sand Gravel
bate of collection 2-11-53 1652 1-8-53 -1957
Temperature (°F) 52. —————— 52 52
Silica (Si05) 28 34 28 59
fron {Fe) .42 A .32 0.05
Manganese (Mn} L .00 0.00
Calcium (Ca) 11 28 41 14
Magnesium (Ma) 5.9 13 11 7.3
Sodium (Na) 44 155 9.7 -
128
Potassium (K} 1.6 3.7 1.6
Bicarhonate (HCO3) 141 148 154 94
Carbonate (CO4)  —=mee- 0 e 0.0
Suffate (S04) 3 1.3 4 Sl
Chloride (€1} 20 197 260 6.0
Fluoride (F) .2 .1 2 0.0
Nitrate-(NO13) 3.9 1 .4 1.2
Boran (B) L L
Dissolved sotids 2184 4383 576 2144
Hardness as CaCO3 52 123 148 65
Percent sodium 64 e 69 24
Specific condectance 290 eeeeea 1,070 —————
(micromhos at 25°C)
pH 7.2 7.1 7.6 6.8
Analysis by U.5.6.5. N.W. U.S.G.S5.

U.5.6.5.

1/ a - Calculated.



238 GEQLOGY AND GROUND-WATER RESOURCES, LEWIS CO., WASH.

Table 4.--Chemical analyses of ground water from Lewis County
{Parts per milijon, except as noted)

Well 13/3W-2F1  13/5W-33J2 13/1E-19K2 14/2W-4E1
Principal aguifer Basalt = = ==e———- Sand and gravel Gravel
Date of coltection 12-3-53 10-14-58 5-3-54 6-27-52
Temperature (°F) 52 51 50 0 e
Silica {Si0z} 36 14 60 27
Iron (Fe) .46 1.0 .09 1.0
Manganese (Mn}) 0 o =meee- 0 —meeee 00 e
Calcium (Ca) 4.8 188 8.7 12
Magnesium (Mg} . 4.3 it 6.0 6.2
Sodium (Na) . 13 341 7.4

a3.g9
Potassium (K . 2.0 5.5 1.7
Bicarbonate (HCO 3} 49 3z 72 agz
Carbonate (CO3)  =e=emes g ¢ 0
Sulfate (S04) 10 12 1.3 9.8
Chloride {C1) ’ 1.0 840 2.1 14
Fluoride (F} N a0 e
Nitrate {ND3) : .0 .1 B
Boron (8} 04 - .05 ———
Dissolved sokids K 104 1,550 111 467
Hardness as CaC03 . 30 . 470 46 55
Percent sodium . 47 e 25 emee
Specific conductance 110 2,980 120 meeee-

{micromhos at 25°C)

pH : 7.1 6.8 7.1 6.3
Analysis by U.S5.G.S. U.5.G.S. U.5.G.S. N.P.R.

Y/ a- Calculated,



GROUND WATER h 239
Table 4.--Chemical analyses of ground water from Lewis County
(Parts per million, except as noted}
Well 14/2W-5F1 14/2W-5H1  14/2W-22H1 15/3W-36K2
Principal aquifer Gravel Gravel Shate and sand Grave)
Date of collection - 10-14-58 5-24-54
Tempetature ¢°F)  eemeem e 57 52
Silica (SiDp) 32 3z 4.4 26
Iron (Fe) .15 .5 65 .04
Manganese (Mn})  mme—eeC mmeeen e .00
Calecium (Ca) 22 23 5,140 iz,
Magnesium (Mg} 6.7 5.4 821 3.1
Sodium {Na) 10,500 6.5
9.9 5.3
Potassium (K) 58 .9
Bicarbonate (HCO3) %9 a79 0 34
Carbonate (C03,) 0 0 0 eeeee
Sulfate (504) 9.0 6.6 9.4 6.8
Chloride {C1) 27 14 28,900 8.6
Fluoride (F} © 7 —mmmee e e .1
Nivate (NO3)  meeeee - mememn 80 13
Boron(  ememem memmee el .03
Dissolved solids 4141 4126 45,500 96
Hardness as CaC03 82 30 16,200 43
Percent sodium  —mmeee emmemm el 24
Specific conductance @ === oemmmme meeon 63,600 ’ 128
(micromhos at 25°C)

pH 7.1 7.2 4.3 6.5
Analysis by N.P.R N.P.R U.5.G.5. U.5.G.5.

1/ a - Calculated.,



Table 5. --Analyses ]/ of water from wells and springs in Lewis County

. Depth Principal water-bearing Hardness Chloride Bicarbonate
Well (feet) material (as CaC03) (C1) (HCOm)
(parts per million)
11/1W-1D1 13 Gravel, fine 42 10 55
-1R1s mmmm s 37 6 58
-2G1 15 Sandstone 34 6 49
-2H1 18 Gravel, coarse, cemented 28 8 -——
=5H4 70 Gravel &2 8 73
-5N1 49 Gravel and sand 58 (3 92
-6D1 201 Sand 22 8 122
-7R1s —wmm emmemmmmmtc e 6 8 98
-11G1s —m== | emmmemmmeememe—cme e cameeeeee 48 6 85
-14€1 55 Gravel and sand 56 6 79
-15¢1 113 - - 66 10 110
-16E2 156 Gravel, cemented 67 3 116
-16pP2 36 Gravel, fine 62 6 165
-19K1s mmm= e umsme—e— 74 6 116
-19M1s —— w——- 66 6 104
-20L1s ——— 118 12 189
-Z20N1 55 Gravel 82 6 140
-24C1s e e e e R T e 48 8 98
-28M1s ——- - 68 10 98
-2GM1 38 Gravel 71 20 110
-30M1 26 - R 70 10 128
11/2W-1A2 22 Grave! 22 418 ----
-3R1 59 -- 11 5 98
-4A1 98 Gravel and sand 24 6 54
-5J1s = ———- 42 4 m———

1/ Analyses made in the field by .S. Geotogical Survey (7},

ok

THSYM “T09 SIMIT "SFDUN0SIY HILYM-ONNOUDS ANV AD0703D



11/2wW-9P1 287 Gravel and sand 30 10 83
-11N1 64 = Do--- 80 12 165
-11R1s ———- --- ——— -—-- ——-= 61
-12R1 53 Gravel 60 4 98
-15A1 44 Sand and gravel 76 18 150
-22H1 67 Gravel ' 66 10 ——--
=23H1s ———— e ———————— m———— 66 14 98
-34R2 . 60 Sandy clay 50 8 79
-35E1 ‘36 - 35 12 49
-36A2 67 Gravel, loose 34 36 T 9?7

11/1-14p1 23 Rock, volcanic{?) 56 20 67
-29Q1 200 = meemmeeeeermmeeemeee oo 118 392 140
11/2-10J1s = —-- -—- 30 8 55
12/1W-4K1 .35 -— —————— 14 7 -——
-5E1 128 Sand and grave! 40 8 —-——
-5H1 33 - 81 15 ———
801 22 Clay 14 8 ——
~9Al 33 - e ——— -—- 47 6 -—--
-9B2 35 e -—- 56 20 24
-2 29 32 8 ————

. -10C1 . 38 Clay and gravel 14 B8 18
-Y0G3 204 e e 13 6 ———-
-11¢C1 22 ‘Gravel . 24 7 =
-12p2 40 Sand(?) ———- 8 ——
-13J2 120 Gravel and sand 42 8 —
-16K2 104 Sand 104 14 122
-18E1 26 Gravel 10 6 18
-18M1 87 Gravel and sand 64 6 ———
<19N1 44 _—— - - 32 14 13
~21P2 15 Sand, cemented 100 12 ———
-23N3--- - - - 22 Sand and cobbles, cemented 40 10 ——
-23R1 32 Gravel, cemented(?) 14 8 12
-24A2 43 Gravel, cemented 33 6 —--
-24N1 .38 Gravel, cemented(?) : 26 8 ——
-25R1 " 36 Gravel 32 7 ——
27HL1 - : 19 . 20 8 ——

15 43

-28F1 16 e .38

" YILVYM aNNOUY
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Table 5.--Field analyses of water from wells and springs in Lewis County--Continued

Depth Principal water-bearing Hardness Chloride Bicarbonate
Well (feet) material (as CaC03) Ch (HCO3)
(parts per millian)
12/1W-28P1 16 e m e ——————————— 16 8 ——-
-32G1 20 - 30 13 18
-32qQ1 21 26 12 28
-33L1 40 - ———— 64 12 38
-34p2 30 -- 26 6 -
-34J1 32 54 6 ———
-34R1 51 - - 56 10 ———
-36D1 &0 Cobbles and boulders 48 6 -—-
12/2W-1N1 29 - 13 5 ——--
-2N1 48 Clay and weathered gravel 16 6 ——
-3F1 84 Sand 48 5 —-——
-3N1 42 e e 18 4 —
-6C1 65 Clay, sandy, consolidated 20 6 -—
-7J2 75 Basalt, fractured 30 8 -—-
-8H1 48 Cobbles 22 8 ————
-8Q1 140 "Rock,™ jointed 88 10 128
-9L4 143 Gravel, fine and medium 54 7 67
-12N1 58 memmemimmeeccammare e 31 13 ——
-16F3 154 Sand 30 10 122
-16M1 35 - 16 6 -—==
-16N1 5 14 6 ——
-1781 161 Shale(?) g2 8 —=--
-17R1 15 -- - 16 5 -—--
-18G1 47 - 28 6 ——--
-1941 42 B Sl 40 6 ===
-20G1 39 mmmmeemerrermemm e e 24 6 -——=
-20L1 27 - 20 5 -——-
-21D1 1 Gravel and clay, hard 40 9 ==

ebe
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12/2W-23R1
-2482
-29A1
12/4W-2G1
=12M1
12/1-2E1
-3Q1
-8p2
-8Q2
=12P1
-12(1
-13B1
~13E1
-13N1
-15J1
=22Q1ls
-33J1
12/2-1G1s
=4K1
-4p2
-8M1
-10L1s
-11F1s
-1381
-14B1
-17Q1
-18C1
-21Q1s
12/3-7D1s
-1781
-2201
-24C1
=2601
-28L1
12/4-2C1
-3M1s

11
72
18
19
12
248
52
112
141
357
354
170
47
284
173

120
270
240
220

117
144
193

83

30
190
73
246
52
53

Sand, coarse
Gravel and clay
St

Gravel

Sand and gravel
Gravel

Sand and gravel
Gravel and sand
Sand and gravel, fine
Gravel, fine
Gravel, fine
Clay(?)

Clay, sand, and gravel
Boulders and gravel, cemented
Gravel

Gravel and sand

Numerous beds of sand and gravel
Sand

Gravel

Sand(?)
Sand, bfack
Gravel
Sand

Sand, gray

30
B2
18
88
42
52
17
56
66
19
94
&7
24
6,040
80
27
46
46
38
83
51
26
31
37
83
60
49
39
46
54
58
42
10
20
50
40

= w
o~ O B OWL O

o
(8]
e

—
[o 0 N (N ]

11,300

h
™~

o ] [=]
LGNSR OLONCNS D0

73
48
101
20
88
104
68
149
73
35
55
122
4%
61
73
.58
122
116
79
79
79
94
79
61
92
37
98
49
85
34
67
73

43Lym aNNOYI
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Table 5.--Analyses of water from wells and springs in Lewis County-~Continued

Depth Principal water-bearing Hardness Chloride Bicarbonate
Wwell (feet) material (as CaC03) (C1} (HCO23)
{parts per million)
12/5-7K1 100 Sand ———— 10 122
-14H1 222 Gravel 42 8 m——
-14N1 24 e mm—— e 36 6 ————
-28G1 39 Sand and gravel 68 8 104
12/6-9E1s === eeeemeeeeecemee—mememmeeeee 44 .10 79
13/1W-2A1" 85 Sand - 0 56 262
-2G1 51 Gravel 18 72 -——-
=4F1 22 - --- 10 8 19
-5H2 108 Gravel, fine, and sand 45 & 88
-6D1. 49 Gravel 18 7 ———=
-6R1 53 - -—- 8 2] ———
-8H1 53 35 14 ———
-9F1 28 Grayel,sand, and clay 12 5 15
-9N1 45 Sand, fine 152 24 260
-11C1 26 Clay and grave! 25 9 -—
-17H2 150 Sand 67 92 271
-18H1 24 = e eemmmereeee e e cmeee 14 13 12
-18R1 541 Shale, sandy, sandstone, sand(?} 102 166 177
=19D1 115 Sand, fine 43 21 174
-20F1 35 Gravel, cemented 27 10 43
-21H1 25 Sand 50 ‘8 104
-22P1 127 Gravel 66 9 67
-22401 18 e 8 8 18
-29A1 515(7} Sand and shale 88 137 165
-29R1 250 Sand and clay, pumice 68 80 165
-30A3 320 Sand, gray 20 146 165
-31K1 33 Clay and gravef 15 10 -——
-31P3 50 Gravel and clay 110 31 156
-32A1 205 Sand, fine 52 28 150
-32N1 122 Grave] 44 B &7

kb2

THSYM ' T 02 SIMIT 'SIVUNDSI Y YILYM-ONNOYI ONY A90T039



13/1W-33D1
=33M1
-34N1
-35A1
-35B1
-35M2
-36C1
13/2W-3G1
-8E1l
-9Q1
-12F3
-14C1
=15K1
-15R1
-15R2
-16F1
-16H1
-16J1
-17E1
-17F2
=1%9H1
-21D2
-21D3
-21E1
=21K2
" =21R1
-22E1s
-22G1
-25G1
-26A1
-26L1
-26M1
-26M2
-27Q2
-28A1
-28J1
=30L1s
-31C1

" 70
65
54

185

183
78
65

150
25
37

180
47

306

435

400

260

208

105
44
28
89
25

140

612

175
32

130
33
17

145
19

160
34

175
17

50

Gravel, fine

Sand and pumice pebbles
Sand(?)

Gravel

Sand, fine

Sand and gravel
Gravel, fine

Gravel

Clay, sandy

Gravel and sand, fine
Sand

Gravel, fine

Sand

Sand

Clay, sandy

Gravel, polished

Clay and gravel
Gravel, fine, and sand
Clay and gravel
Gravel, fine

-Sand and gravel

Gravel and sand
Gravel and clay
Sand and gravel
"Rocks"

Sand

Sand, fine

Sand, fine
Gravel and clay
Gravel and sand

Sand, coarse

= ¥
MONOCO O~

—

[ s
Y
H

188
374
360
187

152

183
189
128
178
165
206
187
149
152
162

18
82
76
68

1446
46

79

Y3L¥M ONNOHD

sk



Table 5.--Analyses af water fram wells and springs in Lewis County--Continued

Depth Principal water-bearing Hardness Chloride Bicarbonate

well {feet) material (as CaCO3) € (HCO3)
{(parts per million)

13/2W-31R1 222 "Shale," sandy 66 10 104
=32M1 33 Sand 80 8 ———-
-35D2 25 - 10 8 ————
=36N1 80 Sand, fine 42 8 ———
13/3W-2D1 - 108 Sand 25 8 ——
-2G2 78 e 40 4 ——
=-2M1 122 Sand, white 25 16 -
-3Q1 72 e 206 818 273
-3R5 75 Sand 116 234 134
-6R1 230 Sandstone 34 22 275
-7J2 160 meeemmmmeee- Do-——-memm e 12 7 156
-8K1 175 Sand, dark green 12 6 171
-11M2 19 e 56 8 48
-15B1 185 Sand and "muck" 15 10 335
-27J1 16 Sandstone(?) 5 5 12
-30C1 118 - - 74 361 468
-30P1 212 Sand 12 160 388
13/4W-3L1 81 "Sandstane" 34 44 275
-24F1 20 Gravel 62 8 85
-25H1 53 Sand 182 144 323
13/5W-3N1 136 e e &0 14 115
13/1-9J1 34 Clay 10 4 37
-14C1 38 - —e 12 q 24
-14E1 330 Gravel 56 5 122
-16L1 140 Sand 52 6 88
~17R1 125 Gravel(7} 47 5 85
-20F2 405 Sand 60 5 110
-20R1s sm=m e 44 10 -——
-21C1 36 Crave! 23 8 37

ke
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13/1-22G1
-22R2
-23B1
=25K1
-28¢C1
-28N1
-30D1
-31P1
-32B1
-32¢1
-32M2
-33A1
13/2-14Q1
-20M1
-34N2
‘13/4-25R1s
14/2W-3K1
C =3N1
-4R2
=613
-6M2
-6M13
-7F2
-7Mm2
~701
-9H3
-11A1
=11E1
-12E1
-16J1
-1703
~-19A1
=19F1
-19H1
-19H2
-19N1
=-20B1
-22K1
~23A1

33
149

36
37
97
108
125
130
52
210
125
32
28
90
15
70
20
- 45
33
40
52
75
68
18
15
185
34
79
62
55
12
30
65
33

1,800
29

Clay

Sand

Gravel

Clay, "rocky"
Sand

Gravet

Gravel

Sand

Sand

Gravel, fine
Sand, fine(?)
Clay

Sand and gravel

Gravel, cemented

Shale, clayey

Grave!
Sand(?)
Gravel
Gravel

Gravel, fine
Sand
Sandstone
Sand(?)
Gravel
"Quicksand"”
"Quicksand"
Gravel

Gravel
Sand :
Clay and grave!, weathered

47
44
32
26
54
74
32
30
67
86
48
56
14
19
40
20

70
49
38
&7
160
70
42
84
12
26
34
40
88
95
150
95
74
300

145
36
a6

= n
RDAOVWONGCLOCLONMWETOO Lo

—

= )8
wWoo

150
14
7
10
8

6

6
20
6

6
80
8
10

1,560(7)

8

20
11
&

43
104
49
24
110
1490
62
104
137
152
113
101
24
37
68
34
12
225

30

159
18
43
67

148

61

39
61
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Table 5.--Analyses of water fram wells and springs in Lewis County-;Continued

. Depth Principal water-bearing Hardness Chloride Bicarbonate

Well {feet} material {as CaCO3)} cn (HCO3)
(parts per million)

14/2W-23P1 32 Gravel, fine 22 10 18
-24H1 10 Siltstone 134 6 ——n—
-28Q1 75 Sand, coarse 154 88 146
-31c1 127 Grave!, clay 54 & 102
-35G2 31 Gravel and clay 35 6 ———
14/3W-11F3 28 Gravel 28 10 18
-18D1 20 Shale 50 30 238
-26R1 36 Shale 30 12 55
-34Q1 135 Basalt, jointed 74 10 134
-35p1 96 Basait, jointed 36 8 ———-
-35Q1 73 Sand 45 8 ————
-36H1 138 - 92 8 128
=-36Q1 220 Sandstone 45 350 ———
14/4w-3p1 22 Sandstone 76 10 92
-6L1 45(7) e —————— 38 22 220
-15¢C1 90 e o 18 12 83
15/1W-27F1 107 e - 26 10 805
-29M1 313 - 26 6 61
15/2W-26K1 119 Sand, fine 82 216 159
-29B2s ====  eeteeseressecsasecs—de————— 40 10 24
-29J1 100 Gravel 58 36 43
-31F5 112 Gravel and sand 52 26 85
15/3W-34R1 140 Sandstone 10 10 195
-35B1 33 Sand 54 18 67
-35F1 100 Sand 20 10 201
-35L4 64 Sand &0 16 120
-3661 53 Sand and gravel 50 16 43
L T 24 10 48

15/4W-15H1s

8ke
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