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GEOLOGY AND GROUND-WATER RESOURCES OF CLARK
COUNTY, WASHINGTON, WITH A DESCRIPTION OF A
MAJOR ALLUVIAL AQUIFER ALONG THE COLUMBIA
RIVER

‘By M. J. MUNDORFF

ABSTRACT

This report presents the results of an investigation of the grourd-water
resources of the populated parts of Clark County. Yields adequate fo- irriga-
tion can be obtained from wells in most farmed areas in Clark County, Wash.
The total available supply is sufficient for all foreseeable irrigation develop-
ments. In a few local areas aquifers are fine-grained, and yields of individual
wells are low.

An enormous ground-water supply is available from a major alluvial aquifer
underlying the flood plain of the Columbia River in the vicinity of Vancouver,
Camas, and Washougal, where the aquifer is recharged, in part, by infltration
from the river. Yields of individual wells are large, ranging to as much as
4,000 gpm (gallons per minute).

Clark County lies along the western flank of the Cascade Range in the
structural lowland (Willamette-Puget trough) between those mountains and
the Coast Ranges to the west. The area covered by the report inclvdes the
urban, the suburban, and most of the agricultural lands in the county. These
lands lie on a Series of nearly flat plains and benches which rise steplike from
the level of the Columbia River (a few feet above sea level) to about 800 feet
above sea level.

Clark County is drained by the Columbia River (the trunk stream of the
Pacific Northwest) and ‘its tributaries. The Columbia River forms the southern
and western boundaries of the county.

Although the climate of the county is considered to be humid, the prec’pitation
ranging from about 37 to more than 110 inches annually in various par's of the
county, the unequal seasonal distribution (about 1.5 inches total for July and
August in the agricultural area) makes irrigation highly desirable for most
.crops and essential for some specialized crops.

Consolidated rocks of Eocene to Miocene age, chiefly volcanic lava flows and
pyroclastics but including some sedimentary strata, crop out in the foothills of
the Cascades in the eastern part of the county and underlie the younger, uncon-
solidated rocks in-the lowlands to the west.

At most places small to moderate quantities of water can be obtainod from
fractures in the older consolidated rocks. However, in the populated parts of
the county, these rocks generally are overlain by considerable thicknesses of more
permeable materials, and few wells have been drilled in them. Springs and dug
wells yield an ample domestic supply at a number of outlying farms in the
foothills.
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The younger (Pliocene to Recent) unconsolidated materials vere deposited
chiefly by streams in the basin formed by downwarping of the older rocks. How-
ever, some lake deposits and glacial drift also are included. The oldest unit of
this group, the lower member of the Troutdale formation of Pliocene age, consists
chiefly of clay, silt, and fine sand but includes lenses of coarser sard and, rarely,
gravel. The maximum known thickness of the lower member of the Troutdale
formation is about 660 feet. This unit is not a good aquifer be-ause most of
the strata are fine grained. However, at a few places drilled wells have pene-
trated lenses of coarser grained materials in these deposits and have obtained
small to moderate amounts of water from them.

The upper member of the Troutdale formation consists almost entirely of
lightly to moderately cemented gravel, of which the most striking feature is the
presence of a considerable percentage of quartzite pebbles. The average thick-
ness of the upper membei of the Troutdale may originally have bzen 300 to 400
feet. The member crops out over considerable areas in the county and, where
conditions of topography and exposure are optimum, has beer very deeply
weathered. It is suggested that the upper member of the Troutdale formation
may prove to be of early Pleistocene age. This member is one of the best aquifers
in the county ; here, more drilled wells have been completed in this unit than in
any other—most irrigation supplies are obtained from it. The best aquifers are
the cleaner, uncemented or only lightly cemented sand and grave' layers below
the weathered zone. Yields of several hundred gallons per minute are common
and some wells yield more than 1,000 gpm from the upper m<mber of the
Troutdale.

Basaltic lava flows (Boring lava) overlie the Troutdale formation at a few
places. The flows were extruded from local vents (on the western end of Prune
Hill, on Green Mountain north of Camas, on Brunner Hill, and at Battle Ground
Lake) which cut through the Troutdale and the older formations, and lava
flows, scoria, and cinders were spread over relatively small areas.

The Boring lava is generally a moderately good aquifer; it yields water from
vesicular, scoriaceous, and cinder zones. Because most of the re'atively small
area of outerop in the county is sparsely inhabited hill land, few wells obtain
water from the Boring lava.

Glacial drift, including till, glaciofluvial cutwash, and deposits o€ glacial lakes
or ponds, blanket much of the area north and northeast of Battle Ground.
The glacial drift was deposited by or derived from a broad thick lobe of ice
(probably more than 15 miles wide at places and more than 1,000 feet thick)
which extended into the area from the Mount St. Helens-Mount Adams area.
The glaciofluvial-outwash deposits underlying Chelatchie Prairi> and Yacolt
basin are permeable and probably are good aquifers, but few wells have been
drilled in these areas and the deposits are largely untested as a source of ground
water. Except for the glaciofluvial outwash the glacial deposits are unimportant
as aquifers.

Gravel, sand, silt, and clay were deposited as a great deltaic fan of the
Columbia River downstream from the mouth of the gorge near Washougal.
These deposits commonly lie directly on the upper member of the Troutdale
formation, but at a few places lie on other rocks. The base of the deltaic
deposits extends below sea level along the course of the ancestral Columbia
River but is generally 100 to 220 feet above sea level in adjacent areas that
underlie much of the Fourth Plains area. The deposits are very coarse toward
the apex of the delta or fan but become progressively finer away from the
apex. After the fan was deposited, the Columbia River cut down through it
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to largely reoccupy the former channel and leave a series of wide benches and
terraces. )

The coarser phases of these deltaic deposits are extremely permeable and
yield large quantities of water. Many domestic and a number of irrigation
supplies are obtained from them, although much of the rural part of the county
is underlain by the finer grained phases. Some broad benches are underlain by
the coarser, more permeable strata which lie above the zone of saturation.
The largest supplies are obtained along the valley of the Columbia K'ver at
Washougal, Camas, and Vancouver, where most industrial and municipal wells
obtain water from these deposits. Yields are commonly more than 1,000 gpm
with drawdowns of only a few feet. Several wells have yielded more than
4,000 gpm.

Surface-water resources of the county are very large; the average discharge
of the Columbia River at The Dalles is about 194,000 efs (cubic feet per second).
Other streams tributary to the Columbia River also are important as possible
sources of supply.

The occurrence of ground water in various parts of the county is direetly
related to the character of the rock and to landforms.

The foothills area is underlain chiefly by consolidated rocks of volcani~ origin
which will yield only small to moderate supplies of water from joints and
other fractures. These rocks generally are deeply weathered, and the residuum
yields small supplies (but generally ample for domestic use) to dug wells.
The area is sparsely inhabited and the few water supplies are obtained mostly
from dug wells or springs. In the larger intermontane valleys, water supplies
are obtained from fluvial and glaciofluvial sand and gravel which were de-
posited over the valley floors. Although moderate to large supplies rrobably
are available at several places, generally only small supplies, for domestic
use, have been developed.

In the alluvial plains and benches, which include most of the farmlands
in the county, wells obtain water from sand and gravel strata at depths less
than 300 feet. The Troutdale bench, which ranges from about 400 to 1,000
feet above sea level, is the highest. It extends from Camas and Washougal,
in a direction slightly west of north, to the Lewis River between Woodland
and Fargher Lake. The entire bench is underlain by the Troutdale formation,
which has been weathered to depths of 100 feet or more. At some places,
particularly in areas of higher elevation, weathering has reached or nearly
reached the base of the upper member of the Troutdale; as the weathering
reduces the permeability, and as the lower member of the Troutdale is not a
good aquifer, little or no water has been obtained. At other places, particularly
in areas of lower altitude, weathering has been less deep, and moderitte sup-
plies are obtained from the upper member of the Troutdale. A few wells
obtain small to moderate yields from the Boring lava, and some wells obtain
seanty to moderately small supplies (maximum 35 gpm) from the volcanie
rocks beneath the Troutdale formation.

The Fourth Plains area lies chiefly between the altitudes of 150 and 300
feet and includes most of the better grade of farmland and most of the
irrigation wells. There are two important aquifers in the area: (a) the
Pleistocene alluvial deposits which are utilized for most domestic and some
irrigation supplies; and (b) the upper member of the Troutdale formation,
which is utilized for most irrigation and municipal supplies. The Pleistocene
alluvial deposits in general form a blanket, from a few feet to about 200 feet
thick, over the Fourth Plains area. However, where they are thickest and
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most permeable, the ground water drains out readily and the water table
generally is far below the surface, so that these deposits are Cry or saturated
only near the base. Where the deposits are thin or are finer grained and
therefore less permeable, perched or semiperched ground water is obtained
from lenses of coarser grained materials. Most of the irrigation wells tapping
these deposits are in the area between Burntbridge and Salmon Creeks.

Most wells penetrating the upper member of the Troutdale formation any-
where in the Fourth Plains area except in the area northwvest of Pioneer
furnish several hundred to 1,000 gpm. Total annual recharge to the principal
aquifers in the.upper member of the Troutdale formation in th> Fourth Plains
area is estimated to be about 150,000 acre-feet. A large part of this ground
water is recoverable.

The lowland and flood-plain areas along the Columbia, the Lewis, and the
East Fork of the Lewis River are underlain by alluvial deposits including
silt, sand, and gravel ranging from a few feet to more than 100 feet in thick-
ness. The coarser grained strata are extremely permeable and yield very
large amounts of water. West of Vancouver, coarse sand and gravel in the
Troutdale formation underlie the alluvial deposits and also yield large amounts
of water. Many wells in the vicinities of Camas and Vancouver yield more
than 1,000 gpm, and several wells were tested at rates of 4,000 gpm or more.
Specific capacities (yield in gallons per minute per foot of drawdown) com-
monly are several hundred and for a few wells exceed 1,000. Recharge is
derived in part from underflow from upland areas to the nor*h and east but
also in part from the Columbia River.

The chemical quality of the ground water in Clark County is such that the
water is suitable in most respects for all uses. '

Domestic and stock use of ground water in the county is estimated to be
3.6 mgd (million gallons per day). Public-supply systems use an average of
about 9 mgd of water, of which more than 7 mgd is ground water obtained
from wells and springs. Much of the water used by industry is obtained
from wells. Industrial use of ground water, which is concentrated in the
Vancouver and Camas areas, totals about 75 mgd. Records of the State of
Washington Department of Conservation, Division of Water Resources, showed
that 137 farms irrigated more than 3,000 acres from wells in 1975. This report
lists 172 irrigation wells, which annually pump an estimated 8,000 to 10,000
acre-feet.

INTRODUCTION

PURPOSE AND SCOPE OF THE INVESTIGATION

The investigation of the ground-water resources in the Fourth
Plains area of Clark County was undertaken at the request of the U.S.
Bureau of Reclamation for the purpose of determining whether
ground-water supplies were sufficient for irrigation of the area. In
order to determine the lateral extent and continuity of the aquifers
and to define the areas of recharge, it was necessary to extend the
study somewhat beyond the irrigable area.

Because of the interest of the State and Federal governments in the
water resources of the area, the investigation was extended further to
include all the heavily populated area of the county, and was sup-
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~ported in part by funds from the program conducted by the U.S.
Geological Survey in cooperation with the Washington Department
of Conservation, Division of Water Resources.

A large number of wells were canvassed; depths of wells, water
levels, discharge of springs, and dry-weather discharge of streams
were measured ; well logs were collected from drillers, and the geology
was mapped. These data were analyzed and interpreted in terms of
ground-water occurrence and availability. Most. of the wells were
canvassed during 1949 and 1950, although considerable field work was
done during 1954 and 1955.

‘"LOCATION AND EXTENT OF THE AREA

-Clark County is in the southernmost part of the State on the west
flank of the Cascade Range. The county lies chiefly within the north-
ward continuation of the same structural basin that contains the
© Willamette Valley in Oregon. Vancouver, the largest city in Clark
County, is on the north bank of the Columbia River, across the river
from Portland, Oreg. The Columbia River forms the southern bound-
ary of Clark County and of the State of Washington. A few miles
west of Vancouver the Columbia River turns northward and thus also
forms the western boundary of the county. The Lewis River forms
the northern boundary and the meridian between Ranges 4 and 5 E.
forms the eastern boundary.

The area covered by the investigation (fig. 1) includes most of the
county except the thinly populated hilly and mountainous sec-
tions. However, fieldwork was concentrated in the dominantly agri-
cultural areas which appeared to be amenable to irrigation; the
largest, lying north and east of Vancouver, is the Fourth Plains area
and contains about 50,000 acres of irrigable land.

WELL- AND  SPRING-NUMBERING SYSTEM

‘Well numbers used by the Geological Survey in the State of Wash-
ington are based on and show locations of wells according to the rec-
tangular system for subdivision of public land, which indicates town-
ship, range, section, and 40-acre tract within the section. For ex-
ample, in the well number 3/2-15P1, the part preceding the hyphen
indicates successively the township and range (T. 3 N., R. 2 E.) north
and east of the Willamette base line and meridian. Because all town-
ships in Washington are north of the Willamette base line the letter
“N,” indicating north, is omitted ; and because most of the State is east
of the Willamette meridian the letter “E” is omitted for those ranges
east of the Willamette meridian, but “W” is included when the range
lies west of the Willamette meridian. The first number following the
hyphen indicates the section. In the example cited above, the well is
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in sec. 15. Each section is divided into 40-acre tracts and each of
these is assigned a letter, beginning with A in the northeast corner,

and ending with R in the southeast corner.

The 40-acre tracts are

lettered serially in the same sequence used in numbering sections
within a township. The letters “I” and “O” are omitted because of
the likelihood of mistaking them for “one” and “zero.” The last num-
ber (1) is the serial number of the well in the particular 40-acre
tract. In the cited example, the designation “~15P1” indicates that
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the well is in the SE14,SW1/ sec. 15 and that it is the first well to be
" canvassed within that 40-acre tract. The next well to be ca,nvassed
there would, of course, be des1gnated 3/2-15P2.

Sprmgs are numbered in the same manner except that the letter
“s” is added following the complete number. That is, the first spring
recorded in the SE1,SW1/ sec. 15 would have the number 3/2-15P1s.
Geologic features are also numbered in the same way but with small
letters of the alphabet instead of numbers. Thus, the first outcrop
described in the SE14,SW1/, would have the number 3/2-15Pa and the
second outcrop would have the number 8/2-15Pb.

"PREVIOUS INVESTIGATIONS

‘There have been no previous investigations of ground water in the
county ; however, some of the hydrologic information obtained during
the course of this investigation was used in a report on the water re-
sources of the Portland-Vancouver area by Griffin and others (1956).
A few geologic reports briefly mention localities in Clark County, and
- some more detailed reports cover small parts of the county. On the
State geologic map (Culver, 1936) the geology of Clark County is
shown but is greatly generalized. Geologic reports containing some
information on- Clark County include those by Shedd (1903, 1910),.
Darton (1909), Landes (1911), Leighton (1919), Allison (1935, 1936),
Hodge (1938), Felts (1939), Treasher (1942a), Wilkinson and others
(1946), and Baldwin and Lowry (1952).
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well data were obtained from the files of the Washington State De-
. partment of Conservation, Division of Water Resources, and the co-
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CLIMATE

Clark County has the mild, equable climate typical of northwestern
Oregon and western Washington. The chief characteristics are the
mild wet winters and moderately warm dry summers. The climate
of the county shows clearly the orographic influence of the northward-
~ trending Cascade Range to the east and the parallel Coast Ranges to
the west. ; ‘ ,

Data on the weather were obtained by the U.S. Weather Bureau
at the stations shown in table 1. The locations of these stations are
shown on figure 4. Annual precipitation at Vancouver, Battle Ground,
and Ariel Dam for all years of record, is shown graphically in figure 2.
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TasLe 1.—U.8. Weather Bureau stations, active through 1955 and discortinued,
in the Clark dounty area

[Includes some years of partial or incomplete records]

Precipitation
Alti- Mean
Station * tude annual
(feet) | Years Average | tempera-
of Period annual |ture °F)
record (inches)
Ariel Dam 224 20 | 1932-55. . 66.09 |-
Battle Ground. .- .oo oo ooe . 295 17 | 1934-39, 1940-55_ . .- 47.22 |-
Cougar 5. 1630 28 | P emem 114.65 |-
LaCenter.______ . .. ... 200 41 | 1806-1923,1925~40..___________ .85
Mount Pl 17 650 22 | 1900- 56.84 51.6
Vancouver. . ... ... . ..__... 100 71 | 1849-68, 1888-92, 1898-1955._ ... 37.32 | - 52.5
Yacolt. 737 32 | 1912-46 75.76
PRECIPITATION

Most of the precipitation in Clark County is caused by the p-ssage
of low-pressure areas along a fairly well-defined path from the north
Pacific Ocean eastward over the continent. The usual summer and
early autumn path of these storm centers is to the north of Clark
County and the State, so that there is little precipitation during this
period. The rainy season begins in autumn, usually in the latter part
of September or in’ October, when the storm path shifts soutl'ward.
This season generally continues until March or April. Almost exactly
75 percent of the precipitation in Clark County normally occurs dur-
ing the 6-month period from October 1 to March 31. The rem~ining
6 months, from April 1 to September 30, receive only 25 percent of
the precipitation, and the average precipitation in the 2-month period
of July-August is only 3.2 percent of the average annual precipitation.
It is this shortage of rainfall during the growing season that makes
supplemental irrigation so beneficial in Clark County. The seasonal
distribution of precipitation at Vancouver is illustrated in figure 3,
which shows the maximum and minimum of record and the average
monthly precipitation. Shown also are the ranges for the lovest 25
percent, the highest 25 percent, and the middle 50 percent of y~ars of
record. It is important to irrigation that precipitation in July and
August was average or below in 75 percent of the years. The average
for these months has been raised considerably by unusually heavy rain-
fall in relatively few years.

The average annual precipitation in Clark County differs greatly
from place to place, and this difference is directly related to orographic
effects of the two bordering mountain ranges. Average annual precipi-
tation on much of the Coast Ranges to the west and on the Cascade
Range to the east exceeds 100 inches. Precipitation at lower al‘itudes
and toward the center of the basin between the two mountain ranges
is much less. Precipitation at the Vancouver weather station, Jeast of
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FIGURE 3.—Climatological data for Vancouver. Monthly precipitation, 73 years of record. Monthly
temperature, 58 years of record.
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any in Clark County, averages only about 37 inches annually. At Bat-
tle Ground, 12.3 miles northeast of Vancouver, the average annual pre-
cipitation is more than 47 inches and at Yacolt, 21 miles northeast of
Vancouver, the average is more than 75 inches. The isohyetal map, fig-
ure 4, illustrates the distribution of the average annual precipitation
in Clark County. The average precipitation ranges from 37 inches at
Vancouver to more than 114 inches in the extreme northeast corner
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of the county. Precipitation data for both a .tive and di~continued
stations are summarized in table 2.
Although the range in annual precipitation is great, the range dur-
ing the growing season isless. For exampie, average precig ‘tation for
- July and August combined ranges only from 1.40 inches at ""ancouver,
to 2.77 inches at Cougar.

TEMPERATURE

Temperature data are available for only three weather stations in
Clark County: Vancouver, La Center, and Mount Pleasant; all these
~are at low altitudes. The data for the three stations are summarized in
table 2. Records of these stations suggest that temperatures through-
out the populated areas of the county are remarkably uniform. Ifdata
for higher elevations were available, a considerably greater range
would be shown.

At Vancouver the mean annual temperature is 52.5° F, only slightly
greater than that at La Center and Mount Pleasant. January is the
coldest month, with an average temperature of 38.4° F. July and
August are the warmest months, with an average temperature of 66.8°
F and 66.9° F respectively. Thus, the difference between the average
temperatures of the coldest and the warmest months is only 28.5° F.
Average, average maximum, and average minimum montlly temper-
aturesat Vancouver are shown in figure 3. .

Average temperatures, however, give only a partial picture. The
annual and seasonal extremes, the duration of these ex‘remes, the
day-to-day variation, and the diurnal variation also are important.
These factors are easy to measure but difficult to present statistically;
however, some are enlightening. At Vancouver for the period 1931-52,
the average maximum temperature for August was 80° F. In only 2 of
the 22 years was the average maximum for August more than 83° F.
During the same period the average minimum temperature for January
was 34.6° F. In only 5 of the 22 years was the average minimum for
the month less than 31° F.

GROWING SEASON, SNOWFALL, AND EVAPORATION

At Vancouver the average date of the last killing frost ir the spring
is March 29. The average date of the first killing frost in the autumn
is November 13. On this basis the average length of the growing
season is 229 days; however, most crops have matured long before
the first autumn frost so that this date is not very imporant except,
perhaps, for pastures. The last frost in spring is important because
it determines the date on which it is comparatively safe to plant crops.
For 55 years of record at Vancouver through 1952, the latest date for
a killing frost in the spring is April 29. During more than 75 percent



TaBLE 2.— Weather data, U.S. Weather Bureau stations

Station Jan Feb Mar Apr May | June July Aug Sept Oct Nov Dec Annual
Average monthly and annual precipitation, in inches, Clark County area
Ariel Dam.____. ... 8.19 7.97 7.47 4.24 2.82 2.84 1.00 1.14 2.68 6.43 9.80 [ 11.51 66. 09
Battle Ground._ __ 5.80 4.40 4,99 3.14 3.03 2.43 47 .70 2.32 4.68 6.90 8.36 47.22
Cougar, 5E 14.96 | 13.08 | 14.60 7.69 4.92 4.02 1.24 1. 53 415 | 10.90 | 16.48 | 21.08 114.65
La Center R 6.85 5.81 4.89 3.38 2.71 1.90 71 1.04 2.64 4.09 7.61 7.22 48.85
Mount Pleasant_ ..o oo cicmeaecan 7.91 6.11 5.76 4.37 3.77 2.75 1.12 1.06 3.03 4.48 8.91 7.57 56. 84
Vancouver. __ - 5.54 4.14 3.57 2.48 2.08 1.68 71 .69 1.79 2.72 5.53 6.39 37.32
Yacolt 10. 74 8.55 8.89 5.47 3.58 2.85 94 1.35 3.38 6.351 10.71 | 12.95 75.76
Average.. § 8.57 7.15 7.17 4.40 3.27 2.64 88 1.07 2.86 5. 66 9.42 | 10.73 63. 82
Average monthly and annual temperatures, in degrees Fahrenheit, Clark County area
Lo Center oo acccmcmcmccmmcamaamnamanacaaa 37.4 40.4 4.3 49.4 54.4 59.7 64,2 64.2 58.6 51.2 43.6 39.7 50.5
Mount Pleasant ..o ccecmcccceccmeane 37.6 40.4 46.0 50.8 54.8 60.0 64.8 65.5 60.8 54.2 45.6 39.0 51.6
VaNCOUVET - en e e cme e mmmamm—mmma e m 38.4 41.8 47.0 52.0 57.0 62.0 66.8 66.9 61.4 54.3 45.5 40.4 52.5
Average total evaporation, in incl western Washington '
[Measured in standard Weather Bureau class A land pan, 4-foot diameter]
Seattle Maple Leaf ReSEIVOIr-. . oo oo oo ccooccamiecccmaaee 10.50 0.89 1.76 2.91 4.40 4.77 6.28 4.97 3.25 1.55 0.65 0.53 {ccmoameaas
Wind River (Skamania County). ..o e oo oo ammc e |mm e mmeeeem 3.20 4.86 5.55 7.07 6.82 3.50 1.57 —

1 Estimated for this report.
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of the time no killing frost has occurred after April 15, and since 1927,
only twice has a killing frost occurred after April 10.

Average annual snowfall at Vancouver is about 8.4 inches. Snow-
fall at other weather stations in the county ranges from 8.9 inches at
Mount Pleasant to 22.5 inches at Yacolt. These stations are all at
comparatively low altitudes; Yacolt, the highest, is 737 feet above
sea level. At higher altitudes snowfall is much greater, probably
exceeding 200 inches at 3,000 feet.

There are no Weather Bureau evaporation stations in Clark County.
The nearest station is at Wind River, in Skamania Countr. Evap-
oration rates at Seattle Maple Leaf Reservoir probably are also com-
parable to those in Clark County. Average monthly evaporation at
the two stations is given in table 2. At the Seattle station average
evaporation is given for every month except January. Adding an
estimated 0.50 inch for January gives an average annual evaporation
of 32.46 inches. Weather Bureau evaporation data are bas>d on rec-
ords of evaporation from the Weather Bureau’s class A land pan. A
coefficient of 0.70 commonly is applied to evaporation figrres from
this type of record to reduce them to equivalent reservoir-evaporation
figures; thus, average annual reservoir evaporation at Seattle would
be about 22.6 inches. Evaporation, as shown in figure 5, commonly
exceeds precipitation in the months of May, June, July, and August,
that is, throughout most of the growing season.

11
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10
Average precipitation at seven stations /
9 .
t’-.- Average precipitation at Battle Ground / p

INCHES
/
y
»Z
N\
\\
/
/
/
N
!

5 +

N D N N7

s \‘.,..’:_\_§ R i,/

, ,’// \.‘x ,'/' \\“

1l——= " \\..'ﬁ// \\\‘\‘§~

0
JAN FEB MAR  APR MAY  JUNE JULY AUG SEPT OCT NOV DEC

F1aURE 5.—Average precipitation at seven stations, and at Battle Ground and average evaporation
at Seattle Maple Leaf Reservoir. (Records from U.S. Weather Bureau.)
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ECONOMIC DEYELOPMENT

Economic development in Clark County is well diversified. Agri-
culture is secondary in total value of products to industry.

AGRICULTURE

Most of the farmland lies in the southwestern part of the ccunty on
terraces and terrace plains ranging from about 30 to 800 feet above
sea level. The hilly and mountainous areas in the northern and eastern
parts of the county chiefly are forested or logged-off brush lands in
which farming is confined to the larger valleys.

Dairy products make up more than 40 percent of the value of farm
products sold. Livestock and poultry products are second ard third
in value, respectively. Orchard crops, berries, and vegetables also
are important crops. Part of the reason for the rapid increase in
irrigation is the type of crops produced. Pasture for livestock, in-
cluding dairy cattle, and berries and vegetable crops require supple-
mental water during the dry summer.

INDUSTRY

Industry, although based to a considerable extent, on the availability
of cheap electrical power and of raw materials and on harbor facili-
ties for ocean-going shipping, is based also upon the ready availability
of large supplies of ground water. The chief industries are the manu-
facture of aluminum, chemicals, paper and allied products, lumber
and plywood, and food products. Vancouver and Camas are the
largest industrial centers.

PHYSIOGRAPHY

Clark County lies in the long structural basin (Willamett>-Puget
trough) between the Coast Ranges on the west and the parallel Cas-
cade Range on the east. The Columbia River, which is the major
trunk stream of the Pacific Northwest, cuts through both mountain
systems and crosses the trough to empty into the Pacific Ocean to the
west. Clark County is bounded on the south and west by the Co-
lumbia River and is drained by streams tributary to that river.

The western and more thickly populated half of the county consists
of a series of nearly flat plains and benches rising steplike from the
level of the Columbia River (fig. 1). These range in elevaticn from
only a few feet to about 800 feet above sea level. The eastern half of
the county consists of foothills along the western slope of the Cascade
Range. The boundary between these two distinetly different physio-
graphic units trends roughly 20° west of north from Washougal and
passes a few miles east of Battle Ground.
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FOOTHILLS AREA

The foothills area of Clark County is part of the Middle Cascade
Mountains section of the Sierra-Cascade Mountains province as de-
fined by Fenneman (1917). The part of this section within Clark
"County lies entirely on the west slope of the Cascade Range. The
topography of the foothills has been produced chiefly by erosion, in
contrast to the topography of the plains to the west whicl in consider-
able part is depositional.

The foothills area as a whole presents the appearance cf a maturely,
and in some places sharply, dissected westward-sloping plateau.
Along the eastern margin of the county some of the higl or peaks rise
to altitudes of nearly 4,000 feet. Peaks between 2,000.and 3,000 feet
in altitude are common. Some of the lower hills ars moderately
rounded, but many of the higher ones are flat-topped and bounded by
steep scarps. Scarps which descend 1,000 feet in a lateral distance of
half a mile are not uncommon. '

A few ridges are hogbacks formed by differential erosion of dipping
strata. Other hills and mountains have been formed by volcanic activ-
ity. ‘Tumtum Mountain, which rises to about 1,950 feet at the north-
eastern -end of Chelatchie Prairie, is a volcanic cone. practically un-
marked by erosion. A postulated fault trace along the southeastern
edge of Chelatchie Prairie (p. 29) passes beneath Tumtum Mountain,
and the volcanic material probably came up along the fault plane.

Within the foothills area are several large flat-bottomed basins, the
largest of which are Chelatchie Prairie and the Yacolt basin. Chelat-
chie Prairie is about 5 miles long and averages nearly three-quarters
of a mile in width. The altitude of the prairie ranges from about 400
feet at the southwest end to nearly 600 feet at the northeast. The
Yacolt basin is about 4 miles long and averages nearly a mile in width.
The altitude of the floor ranges from about 600 feet at the southeast
end to more than 700 feet at the northwest end. Neither cf these basins
can be explained on the basis of ordinary stream erosion. It seems
probable that both basins, and probably several other smaller ones,
were formed by faulting and partial filling with alluvium at the base
of the fault scarps.

In the Yacolt-Amboy-Fargher Lake area the topography has been
modified by glaciation. A great tongue of ice apparently came down
the Lewis River valley and covered a considerable part of northeastern
Clark County. The most prominent glacial features are the rounded
rock hills and spurs (rock drumlins), many of them elongated in the
direction of ice movement. They are especially numernus along the
north flank of Chelatchie Prairie, and between Amboy and Fargher
Lake. Generally they are covered with a blanket of till. Rock drum-
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lins are especially noticeable immediately north of Amboy end along
Cedar Creek west of Amboy.

Ice-marginal drainage channels were cut high on the flanks of Green
Mountain northwest of Amboy and on the north flank of Bells Moun-
tain along the south side of the East Fork of the Lewis River. Smaller
channels, now abandoned, are found at a number of other rlaces.

The very irregular, knobby topography west of Fargher Lake ap-
pears to be due to deposition of ground moraine over the irregular
erosion surface on the Troutdale formation and the old volcanic and
consolidated sedimentary rocks. Hummocky ground moraine also is
conspicuous along the East Fork of the Lewis River about 4 miles
southeast of Yacolt.

Several major drainage changes were probably caused by the glacia-
tion. Prior to glaciation, the Lewis River probably flowed southwest-
ward through Chelatchie Prairie and down the valley now occupied
by Cedar Creek west of Amboy. The East Fork of the Lewis River
is believed to have entered Lewis River at Amboy. The opposed
courses of Cedar and Yacolt Creeks near Yacolt are striking examples
of the changes produced by glaciation.

ALLUVIAL BENCHES AND PLAINS AREA

The foothills area gives way rather abruptly to the alluvial plains.
Generally the boundary is marked by a pronounced change in slope
and a change in lithology from the voleanic rocks of the foothills to
the unconsolidated and semiconsolidated sedimentary rocls of the
plains. However, in the area north of the East Fork of the Lewis
River, between Battle Ground and Ariel Dam, the contact between
the Troutdale formation and the older rocks is covered by glacial drift
and the physiographic boundary is rather indefinite.

TROUTDALE BENCH

The highest plain or bench is formed almost entirely on the moder-
ately eroded and very deeply weathered surface of the Troutdale
formation. This bench extends from the extreme southeastern corner
of the county at Mount Pleasant westward toward Camas, then north-
westward toward Proebstel, then northward toward Battle Ground.
At Battle Ground the boundary between this bench and the foothills
continues in a northerly direction to the Lewis River, but its Fvundary
with the lower plains swings northwestward to Woodland. The seg-
ment from Proebstel to Battle Ground is known as Fifth Plain and
the segment north of the East Fork of the Lewis River is known as the
Highland Area. From Mount Pleasant to Battle Ground, a distance
of some 20 miles, the bench is fairly uniform in width, generally about
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2 miles wide; northward and northwestward from Battle Ground its
maximum width is about 7 miles.

The altitude of the bench is uniform throughout most of its length,
though the two ends are somewhat higher.

At Mount Pleasant the Troutdale formation is partly covered by
younger volcanic rocks (Boring lava). The surface of the Troutdale
bench ranges in altitude from 600 to 900 feet at the contact with the
Boring lava to about 500 feet at its outer, southwestern margin.
Northwestward from this point the altitude of the flat upland seg-
ments between erosion channels generally ranges from 400 to 600 feet.
The outward slope (away from the foothills) is moderate, and gen-
erally is not more than about 50 feet-per mile. North and northwest
of Battle Ground the surface of the bench rises somewhat, and it is
highest along the northward-facing scarp about a mile s»uth of the
Lewis River. It seems probable that the Troutdale bench abutted the
hills to the north and northwest in southern Cowlitz County and
sloped southwestward to the East Fork of the Lewis Piver. The
Lewis River has cut down approximately along the contact of the
Troutdale formation with the older volcanic rocks which form the
hills and has left only a few isolated patches of the Troutdale forma-
tion on the north side of the river. The altitude along the scarp that
forms the northern margin of the bench is generally not more than 800
feet, and from that scarp the surface, between present erosion channels,
slopes slightly west to south, to an altitude of 500 or 60( feet, at an
average of about 100 feet per mile.

Whether the flat westward- and southwestward-sloping remnants
of the Troutdale bench represent the original depositional slope on
the Troutdale formation or whether the deposits were tilted is not
certain. At some other places, however, it is apparent that the Trout-
dale formation has been gently warped and folded.

For almost, its entire length the Troutdale bench is seperated from
the lower plains by a scarp 100 to 200 feet high. This scarp is be-
lieved to be largely of structural origin, probably chief'y a down-
warping to the west, but in part it may also have beer. caused by
downfaulting to the west.

FOURTH PLAINS AREA AND TERRACES

A broad plain south and west of the Troutdale bench is known as
Fourth Plains. During late Pleistocene time, alluvium of the Co-
lumbia River, possibly glacial outwash from eastern V7ashington,
filled the area to a level which now stands approximately 300 feet
abové sea level. The constructional surface on this fill is not, and
probably never was, entirely level; at the highest surfaces, as on
Mill Plain, it now reaches an altitude of about 315 feet, although a
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few ridges attain a height of 840 feet above sea level. (See also
p- 21.) At other places the original surface apparently was as
much as 50 feet lower.

While the Columbia River was building its great fan or delta at
the mouth of the gorge, tributary streams downstream from the gorge
were choked with the debris and were forced to aggrade their courses.
Deposits of these tributary streams, including the Washougal and
the Little Washougal Rivers, Salmon Creek, the East Fork of the
Lewis River, the Lewis River, and many smaller streams interfingered
with the deposits of the Columbia River around the margirs of the
area of alluviation. Generally these subsidiary fans have slopes
steeper than that of the Columbia River fan but they show a marked
decrease in slope near their toes. Upstream along the tributaries the
fans merge with remnants of terraces formed along the stream chan-
nels at the same time the fans were built.

The largest fan is at Battle Ground, where the East For% of the
Lewis River debouched on the plain; other, smaller tributaries built
fans that coalesce with it northwest of Battle Ground. Tho toe of
the Battle Ground fan, where it coalesces with the Columbia River
fan, locally called the Portland Delta, is at an altitude of about 270
feet; eastward, scattered remnants reach an altitude of about 450
feet at Heisson. Upstream from Heisson the East Fork of tts Lewis
River flows through a narrow canyon and the fan materials there are
preserved in only a few terrace remnants. At least the uppermost part
of the fill in the broad Yacolt basin appears to have been aggraded
to the level of the fan surface. Because the Yacolt basin is believed
to have been formed by downfaulting along the west flanl- of the
basin, at a time much earlier than that during which the Portland
Delta and the Battle Ground fan were being formed, the bulk of
the fill in the Yacolt basin probably is older than the fan materials
and the Portland Delta.

Undoubtedly the Lewis River built a fan or delta at Woodland
which was subsequently removed by the downcutting Columbia River.
Terrace remnants occur on both sides of the river sloping upstream
from Woodland. The surficial deposits underlying the broad terrace
at Yale, in Cowlitz County, and the Chelatchie Prairie, at the head
of Cedar Creek, are remnants of this fill. Both are at altitudes of
420 to 500 feet. Another conspicuous fan was formed between Laca-
mas Lake and Proebstel by a stream or streams which headed in the
mountains to the east.

The Fourth Plains area includes both the remnants of the original
alluvial fill and several of the higher terraces cut when the Columbia
River reexcavated the fill.



20 GEOLOGY AND GROUND WATER, CLARK COUNTY, WASHINGTON

When the Columbia River began to cut down, its course was north-
west from Camas through the channel now occupied kv Lacamas
Lake and lower Lacamas Creek, and thence westward to Orchards.
At Orchards the channel divides, one branch continuing generally
westward along the Burntbridge Creek channel, the other trending
slightly west of north to Salmon Creek. At Salmon Creek this north-
ern channel also divides, one branch continuing almost due northward
to the East Fork of the Lewis River, the other swinging westward
to form the Salmon Creek channel. Downcutting seems to have been
fairly continuous; there is little evidence of long stillstands of base
level as has been postulated by some writers. Terrace remnants are
found at almost every level below the original surface of the fill.
North of Proebstel remnants are 255 to 270 feet above se~ level, and
2 miles southeast of Orchards an isolated terrace remnsnt is about
250 feet above sea level. The channel floor south of the las‘-mentioned
terrace is at an altitude of 225 to 230 feet. This floor is continuous
with the surface on a terrace remnant to the southeast along the south-
west side of the Lacamas Creek channel. The altitude- of the floor
becomes progressively higher upstream, reaching 250 fest just west
of the northwest end of Lacamas Lake. In general, all terraces that
can be traced for any considerable distance slope down-tream at a
gradient of about 3 to 4 feet per mile.

The channel northward from Orchards apparently was abandoned
first. The divide between it and the main channel down. Burntbridge
Creek, about half a mile northeast of Orchards, is at an altitude of
slightly more than 210 feet, about 15 feet higher than the floor of
the Burntbridge Creek channel. At Salmon Creek the floor of the
northern channel is at an altitude of about 195 feet. The branch of
the channel that extends north between Salmon Creek and the East
Fork of the Lewis River, may have been abandoned slightly earlier;
the divide on this channel is at an altitude of slightly more than 200
feet, although later erosion has cut a narrow drainage outlet slightly
below 200 feet.

Protruding through the Pleistocene fill and rising 10 to 150 feet
above the level of the plain are several hills of the Troutdale forma-
tion. Well logs indicate that these hills are structural highs, although
erosion may have had some part in increasing their prominence. One
of the more striking of these is a smooth domelike hill about 3 miles
west of Battle Ground. Most of the others form a series of low hills
extending from Salmon Creek, just east of U.S. Highway 99, north-
west to the Lewis River immediately below its junction with the
East Fork.

Within an area of nearly 10 square miles, a few miles northeast of
Vancouver, a series of unusual ridges rises above the gen~ral level of
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Fourth Plains. They occur chiefly in sections 7 and 18, T.217., R. 2 E.
and in sections, 1, 2, 11, 12, 13, and 14, T.2 N., R. 1 E. Mostly they
are long and very narrow, roughly parallel, with closed depressions
between them. Many of the depressions contain ponds fed by ground
water. The ridges in the southern part of this area trend generally
westward; those farther north trend northwestward. Sorme of the
ridges are so elongated as to have been confused with eskers.

It is the writer’s belief that these ridges and the intervening de-
pressions are chiefly erosional features formed by the Columbia River
at flood stage. None of the closed depressions are found sbove 280
feet nor below 230 feet, and the ridges are all at altitudes about 230
feet. It seems probable that the general level of the channels was
about 240 feet when the flood or floods occurred. On the other hand,
the level could have been at 250 feet or higher and some of the scour-
ing could have taken place later when the channels had been lowered
to about 240 feet above sea level. Floodwater probably re~ched an
altitude of 280 feet or more with a depth of at least 30 feet and possibly
as much as 50 feet.

An interesting feature of these ridges, but one difficult to explain,
is the height of the ridge tops. Several of them rise above 330 feet
and one rises to an altitude of 355 feet. This is higher than the high-
est points on Mill Plain or on the plain about Brush Prairie—plains
which are believed to preserve the original constructional surface.
Of course, a rapidly growing delta or alluvial fan is not built as a
smooth plain, and it is to be expected that the axis of a delta would be
somewhat higher than the flanks; so it may be that these rdges are
axial remnants; however, it would be unusual for a flood or floods to
cut down along this higher axis and leave the slightly lower surfaces
on either side untouched. A possible alternative explanaticn is that
these ridge tops were formed at about the same altitude as the sur-
rounding plains, but that subsequently there has been slight warping
of the alluvial plains in the area of the ridges.

The course of the Columbia River across the Fourth Plains area
was abandoned and the former course from Camas to Vancouver re-
sumed because the Troutdale formation was more resistant to erosion
than the alluvial deposits which had filled in the former course. The
floor of the abandoned channel at Camas, at an altitude of 210 to
220 feet, is cut on hard sandstone of the Troutdale formation. About
half a mile north of Camas at the southeast end of Lacamas Lake,
the floor of the channel dropped sharply to less than 190 feet, either
because the Troutdale formation was softer northwest of this point,
or because the surface of the Troutdale formation sloped to the

_ northwest.
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The present divide between the drainage of Burntbridge and
Lacamas Creeks is a drained bottom-land area south of Orchards
and Sifton and is at an altitude of about 195 feet, some 10 feet higher
than Lacamas Lake. The position of the divide is somewhat anoma-
lous, as the channel floor of the ancestral Columbia River originally
must have sloped from the lake westward past Orchards. It is pos-
sible that after the Columbia River was diverted from the channel
Lacamas Creek flowed into Burntbridge Creek. Eventually, how-
ever, the course of Lacamas Creek, between Orchards and Sifton,
was aggraded until the creek was diverted into Lacamas Lake, and
from there it cut a canyon to the Washougal River. A possible alter-
native explanation is that the warping postulated to explain the
ridges, only a mile or two to the west, also caused the diversion.

The divide between the Lacamas Lake channel and the Columbia
River is at an altitude of approximately 215 feet; however, inasmuch
as the general downstream slope of terrace remnants along the
Lacamas Creek channel is 8 to 4 feet per mile, it seems likely that
all the terraces down to an altitude of 160 feet, immedictely north
of Vancouver, were formed before diversion of the Columbia from
the Lacamas Creek channel.

After diversion of the Columbia River at Camas to approximately
its present course, terraces were formed at various levels below 215
feet as the river continued to cut down. Terrace remnants are found
at altitudes of approximately 190, 175, 150, 130, 110, 75, 60, 50, and
40 feet. Terrace remnants at slightly different altitudes may actu-
ally be parts of the same terrace. For example, a terrace remnant
whose surface is at an altitude of about 60 feet at Camras may be
equivalent to a terrace remnant with an altitude of about 50 feet,
10 miles downstream near Vancouver. The gradient of the present
flood plain of the Columbia River is only a few tenths of a foot per
mile and the downstream slope of the lower terraces is much less than
that of the higher terraces. Most of the present flood plain lies be-
tween elevations of 25 and 30 feet above sea level.

Scattered over the land surface in the Fourth Plains area are large
erratic boulders, which consist of types of rock that are different from
the bedrock in the area; some basalt boulders also are found. Many
of the erratic boulders are of coarse-grained granitic rocks. At some
places these boulders lie on gravel, but at other places they lie on fine
sand or silt deposits. Erratic boulders were found in Clerk County
at various altitudes ranging from 190 to 360 feet above sea level.
Although erratic boulders were found in most parts of the Fourth
Plains area, the largest concentration is along the Lacmas Lake
channel between Lacamas Lake and Orchards, where boulder fields
and boulder trains were found. Most of the boulders lore are of
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basalt or other volcanic rock types, but many are of graniti~ rock.
The boulders along this channel may have been rolled along the bot-
tom of the channel by flood waters, but the boulders resting on fine
sand and silt must have been rafted into place, presumably by ice.

Erratics in the Portland-Vancouver area were described by Allison
(1933, 1935) and others. Most investigators believe that all the
erratics were rafted into the area at about the same time and because
the erratics are found at many different altitudes and range from
about 35 to more than 400 feet above sea level have postulated either
a gigantic flood or a lake in which floating ice dropped boulders and
other debris on the bottom. The supposed lake would have been
formed by damming of the Columbia River downstream from the
Portland-Vancouver area. However, it is possible, even probable, that
erratics were carried into the area more or less continuously during
deposition of the Portland Delta. Erratic boulders found in gravel
quarries, many feet below the present land surface, appear to support
this hypothesis. The Willamette River in Oregon must have been
ponded by the rapid accumulation of the Portland Delta; ic> float-
ing in the lake formed south of Portland dropped erratics as far
south as Eugene, Oreg. (Allison, 1935).

GEOLOGIC SETTING

The ground-water conditions in any area are directly related to the
geology of that area. The depths of the aquifers, their thickness, and
their lateral distribution and continuity are determined by the mode
of origin of the materials, by their environment at the time of deposi-
tion, and by their subsequent history. Aquifer permeability (ability
of an aquifer to transmit water) is dependent upon the size and
amount of pores and the way in which the pores are interconnected.
The initial permeability of the aquifer, however, may be modified by
later geologic processes such as cementation, solution, and weather-
Ing—processes which change the size or degree of interconnection of
the pore spaces. Recharge of water to the aquifer, discharge of water
from the aquifer, and movement of water through the aquifer are re-
lated to distribution of the geologic units at the surface, to the under-
lying geologic structure, and to the physiography of the area.

Thus, a thorough and detailed knowledge of the geology, the geologic
history, and the physiography of an area is an essential requirement
for an understanding of the hydrology of the area.

RESUME OF GEOLOGY

The rock units in Clark County consist of two general types. The
older consolidated rocks, which are chiefly volcanic, generally form the
foothills and underlie the younger unconsolidated and semiconsoli-
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dated gravel, sand, silt, and clay which form the terrac»s and plains.
‘These younger sedimentary deposits are the chief aquifers in the
county.

The older consolidated rocks, of Eocene to Miocene age, include lava
flows, agglomerates, tuffs, and breccias, and probably some inter-
bedded sedimentary rocks. . Overlying the older conso'idated rocks,
in basins formed chiefly by folding and faulting of thse rocks, are
silt, sand, and gravel of the Troutdale formation. At a few places
younger volcanic rocks, chiefly lava flows, tuffs, and br>ccias, overlie
the older volcanic rocks and the Troutdale formation. Most of the
southwestern part of the county is covered by alluvial deposits of sand
and gravel which form terraces and plains up to an altitude of ap-
proximately 325 feet. The stratigraphic relations of the rock forma-
tions cited above are shown on figure 6 (see also pl.1). T -eir lithologic
description and water-bearing characteristics are outlired in table 3,
and the places where they are exposed in the project ares. are shown in
plate 2.

‘GEOLOGIC HISTORY

‘The oldest rocks in Clark' County and, therefore, thcee containing
the earliest geologic record are the basalt lava flows, brec~ias, and asso-
ciated sedimentary rocks of the Goble volcanic series of late Eocene
age. From the Eocene epoch through the Miocene epoch widespread
vulcanism alternated with deposition of sedimentary strata which
included both marine and nonmarine deposits. Probably some folding
and faulting occurred at intervals, but.there is no clear re~ord of defor-
mation until about the end of the Oligocene epoch, wher the area was
uplifted and the rocks were folded. Undoubtedly many parts of the
area had been subjected to some erosion at various times during the
Eocene and Oligocene epochs, but the end of the Oligocer< was marked
by.a considerable period of erosion.

In Miocene time, following deformation and erosion of the Eocene
and Oligocene rocks, basalt and andesite lava flows (Columbia River
basalt) erupted and spread out over the surface, forming the great lava
plateaus of eastern Washington and Oregon as well as the less exten-
sive flows in western parts of these states.

It is probable that the rocks were folded and faulted during at least
the latter part of this period of vulcanism. "In late Miocene and early
-Pliocene time a basin was formed: in the Portland-Vancouver area by
downwarping or faulting. At least 1,000 feet of clay, silt, and sand
(lower member of the Troutdale formation) accumulated in a lake
or estuary. - Deposition, probably contemporaneous with subsidence, is

“indicated by lenses of coarser grained materials which vere deposited
only in shallow water and are now found at different depths in wells.
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TasLe 3.—Summary of rock formations and their water-bearing characteristics

Age Formation Lithologic description ‘Water-bearing characteristics
B Alluvium Flood-plain and stream-channel | Moderately largs yields (300 or 400
8 ' deposits of silt, clay, sand, and gpm) are obtained from shallow
2 gravel. Mostiy basaltic  and wells in the coarse sand and gravel
M andesitic rock materials. Gener- along the Lewit and the East Fork
ally well sorted and stratified. of the Lewis R'vers.
Stream, alluvial- | Stratified, crossbedded, and lentic- | Large yields are obtained from gravel
fan, and terrace ular deposits of clay, silt, sand, and coarse sand where these strata
deposits and gravel. Chiefly volcanic are in the zone of saturation. Very
materials, mostly basaltic. Gener- large yields are obtained in the
ally loose or only very slightly flood plain of the Columbia River
cemented. Predominantly coarse- at Camas and Vancouver (as much
grained materials, near mouth of as 1,000 gpm pr {t of drawdown).
Columbia G at Camas, be-
comes progressively finer down-
° stream.
g
g Glacial drift Glacial till, silt, and clay; outwash | Sand and gravel should yield moder-
2 sand and gravel, poorly to well ate to large supmlies at Chelatchie
% stratified, deltaic, and lenticular. Prairie and Yacolt basin and from
I Mostly volcanic materials, a few terrace deposits along Cedar Creek,
fragments of granitic rocks. At the Lewis River, and the East
places rather deeply weathered. Fork of the Lewis River.

Boring lava Gray, highly vesiculated basalt lava | Moderately perreable; water level
flows, with some red scoria, far below surface at some places.
cinders, ash, and other pyroclastic Relatively few inhabitants because
materials, Generally fresh un- of hilly terrene, therefore not
altered. Weathers to chocolate- utilized greatly. Moderate yields
brown loamy soil. obtained where pumping lifts are

not too great.
Upper | Predominantly cemented sandy | Unweathered, lightly cemented
member gravel with considerable amount phases yield lerge supplies (more
of quartzite pebbles and cobbles. than 1,000 gpm to some wells).
° Some lenses of sandstone. Deeply Majority of irrigation wells in
<1 Trout- weathered - (red, orange, yellow, county are in this aquifer. Weath-
§ dale brown) in many areas. ered, induratec, and finer grained
= l(;l;ma- phases yield much less. .
A~ on
Lower | Predominantly fine sand, silt, and | Small yields obtained from fine sands.
member clay: only about 114 percent of Moderate yields (as much as a few
materials penetrated were logged hundred gpm) are obtained from
as “gravel” or “sand and gravel.” scattered lenses of gravel.
Older consolidated | Basalt and andesite lava flows, | Upper weatherec zone yields small
2o rocks pyroclastics, tuff, shale, an supplies for Comestic use. Un-
- agglomerate.  Generally dense weathered rock at depth generally
<] § and moderately hard, or hard. yields_small supplies, At a few
§- favorable locations large yields
S miﬁgt be obfained. Very few
wells obtain water from these rocks.

The source of the sediments probably was to the east, because the
materials in the lower member of the Troutdale becomo coarser in
that direction. Quartzite pebbles and cobbles in these ceposits near
Camas indicate that the ancestral Columbia River was discharging
into this basin.

Contemporaneously with deposition of these mostly fine-grained
materials in the southwestern part of Clark County, much of the
eastern part of the area was weathered and eroded.

In later Pliocene or possible early Pleistocene time depositional
conditions changed very markedly. Widespread deposits of coarse
gravel (upper member of the Troutdale formation) were laid down
as a great fluviatile piedmont fan along the western foot of the Cascade
Mountains. This gravel blanket originally covered most of the western
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two-thirds of Clark County and extended many miles to the north and
to the south. The source of the gravel was chiefly the Cascade Range
to the east. In Clark County the gravel contains a considerab'e pro-
portion of quartzite pebbles and cobbles which were apperently
brought from northeastern Washington by the Columbia River. The
gravel may have resulted entirely from stream erosion or it may have
originated as a result of glacial action, possibly from the earliest glacia-
tion in the Pleistocene epoch.

During the latter part of this time interval, numerous volcanoes
became active and extruded basalt flows, scoria, and breccia (Boring
lava), which at places are interbedded with the gravel, althongh at
most places they overlie the gravel; these volcanic rocks, unlike the
Miocene volcanic rocks, were extruded from many cones and ¢'id not
spread far from their individual sources.

Following deposition of the gravel, the strata were warped and
gently folded. Faulting also took place. A long period of weathering
and erosion followed, during which the gravel in exposed locations
was decayed so completely as to obliterate the original shapas and
textures, except for pebbles and cobbles of quartzite, which are virtu-
ally unchanged.

Later in Pleistocene time, an ice tongue moved down the valley of
the Lewis River from the vicinity of Mount St. Helens and Mount
Adams into the northeast corner of Clark County. At its maximum
extent the glacier covered the Chelatchie Prairie-Yacolt basin area and
almost overrode Yacolt Mountain. The ice sheet extended southward
across the valley of the East Fork of the Lewis River at least as far
downstream as Lewisville Park immediately north of Battle Ground.
Northwestward, a tongue of ice extended down the Lewis River, pos-
sibly almost to Woodland. Differences in altitudes of exposures of
glacial till indicate that the ice sheet was 1,000 to 1,200 feet tlick in
the vicinity of Chelatchie Prairie. Tumtum Mountain, (fig. 22) at
the eastern end of Chelatchie Prairie, was built as a volcanic cone on
top of the glacial deposits after the glacier had melted back.

Sometime during the Pleistocene epoch, the Columbia River cut a
broad valley in the Troutdale formation somewhat deeper than the
present valley. In late Pleistocene (possibly Wisconsin) time, the
Columbia River began to build a great delta, or fan, downstream from
the mouth of the gorge near Washougal. Perhaps it was demmed
in some downstream reach or perhaps it carried an overload of debris;
whatever the reason, the river filled the valley with coarse sand and
gravel and then spread out over the bordering lowlands; it deposited
coarse-grained materials near the mouth of the Columbia Gorge and
finer grained materials farther away. The source of the clastic mate-
rials apparently was the ice sheet that occupied northeastern Washing-

695-385 O - 64 - 3
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ton during this period. The delta was built up to an altitude of some-
what more than 350 feet ; then conditions changed, the Columbia River
began to cut away the delta, and eventually it returned to approxi-
mately its former channel.

STRUCTURE

The attitude of the beds and the areal relations of the various rock
types clearly indicate that the rock units of Eocene to Miocene age,
collectively mapped as “older consolidated rocks” have been consider-
ably deformed, by both folding and faulting. Because these rocks
are relatively unimportant as aquifers, no attempt was made to
study their structure in detail.

Because the younger deposits are very important squifers, their
structure was given critical study. In particular, the structure of the
Troutdale formation strongly influences ground-water occurrence and
movement. The Troutdale formation accumulated in a broad shal-
low basin, possibly 15 to 20 miles wide. The base of the Troutdale
around the margins of the basin, in Clark County, ranges generally
from 400 to 800 feet above sea level. The lowest known point of the
basin, from the Ladd well in Portland, Oreg. (Piper, 1042, p. 132), is
about 1,080 feet below sea level. Hence the present westward slope of
the basin floor underlying the Troutdale is about 100 feet per mile.

The lithology of the Troutdale indicates that it was deposited chiefly
in shallow water; thus it is apparent that downwarping occurred more
or less simultaneously with deposition. The Troutdale formation also
apparently has been folded slightly. In some places the structure
is reflected in the topography. The low round hill 2 miles southwest
of Battle Ground apparently is a small domal structure, for the log of
well 3/2-5R1 indicates that the top of the lower member of the Trout-
dale is considerably higher beneath this hill than in surrounding
areas. Several hills and ridges extend along a line from Salmon Creek
near U.S. Highway 99, northwest to the mouth of the East Fork of the
Lewis River (near Allen Canyon) between Ridgefield and La Center;

- well logs indicate that this topographic high also reflects the underly-
ing structure. Contours on the top of the lower member of the Trout-
dale formation are shown on figure 7. :

Several faults that cut the older consolidated rocks and the Trout-
dale formation are shown on plate 2. Generally the actual fault trace
is obscured by a deeply weathered mantle, by soil creep, and by land-
slides, and the faults have been inferred chiefly from the topography
and derangement of the drainage. However, slickensided and sheared
zones were found at a few places.

The faults mapped are believed to be normal faults; the actual
amount of displacement is not known but for some of them must have
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FIGUurE 7.—Contours on top of lower member of Troutdale formation in Clark County.

been many hundreds of feet. The fault or fault zone extending along
the southeast margin of Chelatchie Prairie is one of the most prom-
inent. The same fault, or a parallel one, is believed to extend from
Amboy southwest to Fargher Lake. Chelatchie Prairie and Fargher
Lake were formed in the down-dropped block. A parallel fault about
1 mile southeast of the Chelatchie fault is suggested by the topography
and drainage.
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Another conspicuous fault is responsible for the Yacolt basin. This
fault extends northwest along the western margin of the basin. Al-
though the trace has been shown on plate 2 for a distence of 7 or 8
miles, the topography and drainage suggest that the fault zone may ac-
tually extend several miles farther at its southeastern end. A parallel
fault forms a somewhat smaller basin along upper Salmon Creek near
Venersborg about 5 miles southwest of the Yacolt faul*. This fault
zone is also along the southwestern margin of the basin.

Two faults nearly at right angles were mapped at Camas. The one
extending in a northwest direction is the more clearly defined. Slick-
ensides and sheared zones mark the fault trace at its southeastern end
along Lacamas Creek. The other fault, which extends northeastward,
from Camas is less clearly marked. It has been postulated in part on
topographic expression, but chiefly on a presumed offset in sandstone
beds in the Troutdale formation. These beds appear to have been
uplifted to the northwest of the fault.

The mapped faults are in two groups, one trending north 45° to 80°
E., the other trending north 35° to45° W.

THE ROCK FORMATIONS AND THEIR WATER-BEARING
CHARACTERISTICS

Differences between rock types have a marked effect on the occur-
rence of ground water. In addition, physical and chemical changes
of the rock units subsequent to their genesis may modify their water-
bearing characteristics very greatly. For example, nearly imperme-
able crystalline rocks may become much more permeable by the
fracturing, shearing, and faulting which accompany deformation of
the earth. On the other hand, these same openings may later be sealed
with minerals deposited from solutions circulating throvgh them, and
the permeability then again becomes very low. Sand and gravel
strata which were very permeable when deposited may be compacted
by weight of overlying material and also may have their pore space
greatly reduced by deposition of minerals between the grains. Thus,
sandstone and conglomerate are generally much less porous and
permeable than loose sand and gravel. However, subsequent to com-
paction and cementation the porosities and permeabilities of sandstone
and conglomerate may be increased by fracturing.

Weathering processes, generally confined to the upper 100 feet of
material, can greatly modify the water-bearing characteristics of the
parent rock. At many places, the permeability and, effective porosity
of crystalline rocks—originally very low—has increased greatly when
the rock is changed, through chemical and mechanical processes, to a
mixture of clay and grit. Contrariwise, the storage capacity, porosity,
and permeability of loose sand and gravel generally are reduced
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greatly by weathering processes. Thus, the water-bearing character-
istics of the rock formations in Clark County depend not only on the
present type of the rock, but also on its history.

OLDER CONSOLIDATED ROCKS

The oldest rocks in the group probably belong to the Goble volcanic
Eocene to Miocene age. Included in the group are the Goble vol-
canic series, the Eagle Creek formation, the Keechelus andesitic series
(Skamania andesite series of Felts, 1939), the Columbia River basalt,
and intrusive rocks of one or two areas such as the Silver Star grano-
diorite stock (Felts, 1939). With a few exceptions these older con-
solidated rocks crop out only in the foothills and in the mountainous
northern and eastern parts of the county. Because these areas are
largely uninhabited, the rocks are not economically important as
aquifers. Therefore, no attempt was made during the present investi-
gation to delineate precisely the individual units.

The oldest rocks in the group probably belong to the Goble volcanic
series. This series was described as follows (Wilkinson and others,
1946,p.4) :

The name Goble volcanic series is herein proposed by Lowery and Bald-in for
a thick section of basaltic flows, pyroclastics, and minor ameunts of sediments
all of which are well exposed in the vicinity of Goble, Oreg., just north of the St.
Helens quadrangle as well as elsewhere along both the Oregon and Washington
sides of the Columbia River * * *  Studies of the faunas in the sediments
underlying and overlying Goble volcanic rocks indicate that the series is inter-
fingered with the marine Cowlitz formation of upper Eocene age and is uncon-
formably overlain by beds tentatively correlated with the Gries Ranch stage of
the lower Oligocene.

Volcanic rocks and associated breccias, tuffs, and conglomorates,
tentatively correlated with the Goble volcanic series, crop out in south-
eastern Clark County in the vicinity of Camas and Washougal and in
the extreme northern and northeastern part of the county.

Vitric tuffs belonging to the Eagle Creek formation were mapped
by Felts (1939) in Skamania County a few miles east of the eastern
margin of Clark County. It is probable that some of the tuffs in
Clark County belong to this formation, but in this report they are
not separated from tuffs in the underlying Goble volcanic series and
in the overlying andesite.

Andesite is by far the most extensive volcanic rock in Clark County.
It crops out in irregular patches immediately east of Woodland and
Highland, south of Lake Merwin, and occupies an area 6 to 10 miles
wide along almost the entire eastern margin of the county. The
andesite ranges from medium to very fine grained (sometimes almost
glassy), is very commonly porphyritic, and is medium to brownish
gray. At a few places the andesite is fairly massive, and at a few
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places weathering along joints has produced a columnar structure;
however, at many places the andesite has been considerably sheared
and fractured.

The andesite in Skamania County immediately adjacent to the east-
ern boundary of Clark County was mapped by Felts (19°9) under the
name Skamania andesite series and was correlated by Felts with the
Keechelus andesitic series of central Washington.

At a few places, fine-grained black, locally vesicular basalt crops
out. Generally the basalt has the columnar structure so characteristic
of the Columbia River basalt; it is believed to be correlative with that
series. The basalt exposed along the railroad about 1 mile north of
Ridgefield probably belongs to this series, as possibly does the basalt
exposed at several places between Camas and Washougal.

An area of intrusive granodiorite, mapped by Felts (1939) in T. 3
N, R. 5 E,, in Skamania County, is known to extend southwestward
into Clark County; however, that extension is not within the area
shown on the map accompanying this report.

In general, except for the Columbia River basalt and possibly some
of the coarse-grained pyroclastic rocks, the consolidated rocks de-
scribed above are poor aquifers. The rocks have been considerably
jointed and sheared, but secondary mineralization and alteration have
sealed most. of these openings. At places these rocks are weathered
to depths of several tens of feet below the surface, and considerable
quantities of water are stored in the saturated subsoil. Where this
zone is sufficiently thick, dug wells generally yield supplies adequate
for domestic use. The unweathered rock beneath generally holds little
water in storage, and wells drilled into it commonly yield only enough
water for limited domestic use.

In some areas, particularly in eastern Washington, the Columbia
River basalt is a very productive aquifier. Ground water in the basalt
occurs chiefly in the vesicular, broken, and brecciated upper parts of
the individual lava flows, immediately below the bases of the overlying
flows. However, not all these interflow zones are good aquifiers. In
Clark County, very few wells have been drilled into the Columbia
River basalt.

The older consolidated rocks crop out chiefly in the thinly populated
foothills and nonpopulated mountains. Water supplies in these areas
generally are obtained from springs and dug wells, and st most places
are adequate. Yields of the few wells that have been drilled into these
rocks are small.

TROUTDALE FORMATION

The name Troutdale was applied by Hodge (1938) to alluvial sand
and gravel deposited as a “great piedmont fan” on the west side of
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the Cascades.” It was named for the excellent exposures found near
Troutdale, Oreg.

The Troutdale formation, which consists of semiconsolidated clay,
silt, sand, and gravel, is the most widespread formation and its upper
unit is the most productive aquifer in the county, although the actual
outcrop area of the Troutdale formation in Clark County is smaller
than that of the Pleistocene terrace deposits.

The Troutdale formation crops out in a belt extending from the
southeastern corner of the county, at Mount Pleasant, where it is 2
or 3 miles wide, westward to Camas, and thence northward to Battle
Ground. At Battle Ground the belt of outcrop broadens and swings
westward to form a broad highland between the East Fork of the
Lewis River and the Lewis River that extends to the flood plain of
the Columbia. South of this upland, and west of the belt of Trout-
dale between Camas and. Battle Ground, the Troutdale formation is
overlain by as much as 150 feet of unconsolidated silt, sand, and gravel.
However, the Troutdale formation is exposed at numerous places in
the southward- and westward-facing scarps along the flood plain of
the Columbia River, in the valleys of several streams where the over-
lying alluvial deposits have been cut through by the streams, and in
several low hills which protrude through these deposits.

LOWER MEMBER OF THE TROUTDALE FORMATION

In Clark County the Troutdale formation consists of two members
distinguishable on the basis of lithology. The lower member, through
most of the county, consists almost entirely of fine-grained materials.
‘However, in the vicinity of Camas and, in general, eastward toward
the foothills of the Cascade Mountains, the fine-grained materials
near the top of the lower member of the Troutdale formation may
grade into coarser sand and gravel which are not distinguishable
lithologically from the materials in the upper member of the Trout-
dale formation. It should be noted that the thickest sections of course
materials correlated with the upper member of the Troutdale were
found near the eastern margin of outcrop of the Troutdale formation.
It is possible that some of the deeper sand and gravel strata at those
places are age-equivalents of fine-grained sedimentary materials far-
ther to the west which have been designated as the lower member of
the Troutdale formation.

- The lower member of the Troutdale formation crops out in only a
few places where folding has elevated the deeper strata. In the up-
warp forming the highland north of the East Fork of the Lewis River
the unit is exposed at several places (fig. 10). Good exposures are
found in the bluffs overlooking the river and in some of the tributary
canyons on the north side of the. river.. Especially good exposures
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FIGURE 8.—Fresh-appearing river-terrace gravels overlying upper member of the Troutdale
formation at well 4/2-27Ba, near Lewisville Park. The Troutdale is lenticular moderately
weathered, rusty red and brown to yellow conglomerate containing much quartzite.
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FIGURE 9.—Very deeply weathered, red, brown, and orange conglomerate of the Troutdale
formation in Mount Norway area (1/4-2Ra). View is 45° slope (cut by road grader blade)
showing outline of completely rotted volcanic pebbles and cobbles. Quartzite pebble at pick
point is unweathered.
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FIGURE 10.—Upper member of Troutdale unconformably overlying lower member of Troutdale
2 miles east of La Center (5/1-36Na). Upper Troutdale is deeply weathered, cemented
quartzite gravel; lower Troutdale is stratified fine-grained blue silty clay and bluish-green clay.
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FIGURE 11.—Deeply weathered quartzite-bearing conglomerate of the Troutdale overlying older volecanic
rock on east flank of Prune Hill near Cames (1/3-10Ea). Angular blocks of lava in base of Troutdale;
red to purplish-red soil zone at top of volcanic rocks.
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are found near Daybreak Bridge in sec. 20, T. 4 N., R. 2 E., and at
the county road crossing an unnamed creek near the southwest corner
of sec. 36, T. 5 N., R. 1 E. Other outcrops were found along the
south bank of Lewis River in the SE14 sec. 81, T. 5 N., R. 1 E.; along
the railroad in the SE14 sec. 1; and in the NE14 sec. 12, T. 4 N., R.
1 W. where 20 to 40 feet of light-buff to blue laminated silty clay is
exposed, overlain by typical weathered and cemented gravel of the
upper member of the Troutdale. The following section probably is
fairly representative of the lower member of the Troutdale:

Partial section exposed in bluff on north side of the East Fork of the Lewis River, 100
yards upstream from Daybreak Bridge, sec. 20, T. 4 N., R. 2 E.

[Altitude at.top of section about 185 ft]

Top of searp.

Pleistocene terrace gravel: Feet
Soil, gray, gravelly and bouldery_ _ _ _______________________.__. 1. 5-2
Gravel, coarse, bouldery; interstices filled with pebbles and sand;

stained a rusty color; lightly cemented, moderately open; appears
to be very permeable______ ________ . ____ 4
Uneconformity. .
Troutdale formation:
Lower member:

Sand, fine-grained; gray at base, rusty near and at top.______ 3
Clay, silty, blue, hard, tough; no bedding apparent, but some
zones more sandy, softer (poorly exposed) - - _____________ 16

Sand, micaceous, very fine, tough, compact; gray with orange
streaks along some layers; finely laminated. Sand (feld-
spathic?) breaks down completely when rubbed between
fingers; can feel no grit_______________ . . __.____ ————— 7

Sand, silty, very fine grained; light gray with yellow and
orange streaks. Section not well exposed at any one place,
but occasional exposures-at different places and levels along

- escarpment give a composite seetion_ - ___________________ 35
Clay, sandy, tough, compact, gray and yellow to orange-gray,
thinly stratified; sand very fine-grained___________________ 10

Sand, silty, fine-grained, gray to orange or red; moderately
loose except that some layers are harder because of greater
proportion of clay; some layers cemented with iron________ 6
Clay, sandy, tough, compact; blue to gray {o reddish-gray and
brownish-gray from iron stain; stratified, with lenses of very
tough blue-gray and sandy elay _ - . ___________ . _________. 2.5

A number of wells have penetrated to considerable depths in the
lower member of the Troutdale formation; these give additional
information on the character, extent, and thickness of the unit. Logs
of wells 3/1-8M1, 4A1, 7D2, 24L1; 3/2-5R1, 14P1; 4/1-5E1, 20C1,
26M1, and 4/2-9E1 (table 17) show the general character of the
materials in the lower member of the Troutdale formation.

The maximum thickness of the lower member of the Troutdale
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formation in Clark County is not known, because wells in the center
of the basin do not completely penetrate it. The greatest thickness
was at well 3/1-241.1, where 663 feet of clay and sand were penetrated
between 85 and 748 feet below the surface without reaching formations
older than the Troutdale. Piper (1942, p. 34) cited the log of the
Ladd well in Portland, Oreg. This well was drilled in sec. 36, T. 1 N.,
R. 1 E,, about 8 miles south of Vancouver, and probably entered the
Columbia River basalt at a depth of 1,300 feet. The interval from
405 to 1,300 feet probably is correlative with the lower member of the
Troutdale formation in Clark County.

The Troutdale formation, as named and described by Hodge (1938,
p. 873), was considered to be Pleistocene age. However, plant fossils
from the Troutdale formation at localities along the Sandy River
several miles upstream from Troutdale, Oreg., were considered to be
of Pliocene age by Chaney (1944, p. 323-353). Plant fossils were
also collected from the Troutdale formation at a locality near "Wood-
land, Wash., and these also indicate a Pliocene age (Wilkinscn and
others, 1946, p. 28).

It is the belief of the writer that the outcrops at the Woodland
locality and at the localities along the Sandy River in Oregon are of
the lower member of the Troutdale formation. The very sharp break
in lithology which is observed at most places between the lower and
upper member of the Troutdale (fig. 10) suggests the possibility of a
considerable difference in age. Certainly a very great change in depo-
sitional conditions is indicated. Such a great flood of gravel suddenly
appearing in the downstream reaches of the Columbia River would
seemn to require an explanation, and one that seems obvious to the
writer is that this gravel was outwash from a continental ice sheet
in the upper Columbia River basin during early or middle Pleistocene
time. However, the age of the upper member of the Troutdale forma-
tion has not been determined, as yet, nor is enough other information
available to make possible a definite conclusion as to its age and origin.

UPPER MEMBER OF THE TROUTDALE FORMATION

The upper member of the Troutdale formation is the membe+ gen-
erally exposed at the surface. It is predominantly a cemented gravel
or semiconsolidated conglomerate, with scattered lenses and stringers
of sand. At most places the matrix in the gravel consists of medium-
to coarse-grained sand, derived chiefly from volcanic rocks. with
minor amounts of quartz sand. The gravel is chiefly of volcanic origin,
with basalt and andesite (some porphyritic) rocks predominating.
However, the most distinctive characteristic is the presence cf con-
siderable amounts of pebbles and cobbles of metamorphic and igneous
rocks which are probably foreign to the area. That is, bedrock of these
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types is unknown within the drainage area. Many different rocks are
represented, including several varieties of granite, diorite, gneiss,
schist, and slate, but the most striking and most abundant foreign
constituent is buff or pink quartzite, occurring as pebbles and cobbles.

The cementing materials are in part iron oxides and in part clay
minerals formed as alteration products during weathering, but in
some places the chief cementing material appears to be silica.

The upper member of the Troutdale is very deeply westhered except
at places where it has been protected from weathering by overlying
deposits. As seen in numerous road cuts and similar exposures, the
upper 8 to 10 feet of this material is a silty residual clay with not
even the pebble outlines remaining; only occasional quartzite pebbles
remain to indicate the true nature of the outcrops. At depths of 12
to 15 feet, pebble outlines are well preserved. At still greater depths
below the top of the weathered profile, rotten pebbles ard cobbles can
be dug out of the matrix. Because erosion has removed varying thick-
nesses of material, any part of the weathered profile may be exposed in
stream and road cuts.

Most outcrops of the upper member of the Troutdale formation are
predominantly gravel (or were gravel before being weathered to
clay), with sand lenses comprising only 10 to 20 percent of the total.
However, in and immediately north of Camas, a bed of co~rse cemented
gritty sandstone containing only a few pebbles extends over a square
mile or more and forms a bench at an altitude of 200 to 300 feet.
Although the sandstone bed may be considerably more extensive, its
actual extent cannot be determined, because it is over'ain by other
deposits. A pebbly sandstone, or conglomerate very similar in appear-
ance, but with a larger proportion of pebbles and cobbles, crops out
in Lacamas Creek, about 414 miles northwest of Camas in the SE1/
of sec. 20; although volcanic pebbles predominate, quartzite pebbles
and cobbles also were noted. The sandstone is light green where newly
exposed, but changes to yellow or reddish brown upon continued
exposure.

The large member of erratics (quartzite, granite, gneiss, schist, and
other rock types) found nearly everywhere in the upper raember of the
Troutdale formation, indicate that the formation was d=posited by a
major stream (presumably the Columbia River or an ancastral Colum--
bia River) flowing from east of the Cascade Range.

The upper member of the Troutdale formation was deposited in a
very broad shallow valley ; the outcrop belt is as much as 15 miles wide
in Clark County and extends for a width of at least an additional 5
miles on the west side of the Columbia River in Oregon (Wilkinson
and others, 1946, geologic map of the St. Helens quadrengle).



ROCK FORMATIONS, THEIR WATER-BEARING CHARACTERISTICS 41

Almost all wells obtaining water from the Troutdale formation
do so from the upper member. The average thickness of the upper
member may originally have been 300 to 400 feet. Wells 2/2-30C1
and 2/2-30K1, a few miles east of Vancouver, penetrate 231 and 234
feet, respectively, of the upper member of the Troutdale formation
without reaching its base. The log of well 1/8-3M1 shows the tlickest
known section of the upper member of the Troutdale formatior. with
395 feet of clay and cemented gravel overlying volcanic rocks; the
lower member of the Troutdale formation apparently is absent at this
place. Nearly 7 miles north, well 2/8-3D1 penetrated 290 feet of the
upper member of the Troutdale formation before entering volcanic
rocks. Through much of the area, particularly in the Fourth Plains
area, a very considerable part of the upper member of the Troutdale
formation has been removed by erosion, and the average thickness in
that area may not be more than about 100 to 150 feet.

The upper member of the Troutdale formation originally consisted
almost entirely of sand and gravel, frequently lightly to moderately
cemented. Probably less than 5 percent of the unit consisted of finer
grained materials. However, some of the well logs are misleading in
that they show many feet of soil, clay, sandy clay, or silt in the upper
part, whereas nearby outcrops show that this material actually is
deeply weathered, almost completely altered and decomposed sand and
gravel. This is particularly true of the Fifth Plain area between
Camas and Battle Ground and in the upland east and northeast of
La Center. In both these areas the Troutdale formation appears to
have been exposed to a long and continuous period of weathering.

" Some of the flat upland surface between drainage channels may be
approximately the original depositional surface of the formation.
At other places a considerable part of the upper member of the
Troutdale formation was removed prior to significant weathering
or early in the weathering period. Outcrops and well logs in the
upland areas show that weathering has progressed to depths of more
than 100 feet.

WATER SUPPLY

The sand and gravel strata in the upper member of the Troutdale
formation generally have a moderate to high permeability, except
in zones where the permeability has been reduced by compaction,
cementation, weathering, and other geologic processes. Cementation
has greatly reduced the permeability of some strata, but generally
other strata above or below are only slightly cemented, so that wells
drilled a few tens of feet below the water table in the upper member
of the Troutdale formation usually yield moderate to large supplies
of water, except where this unit has been deeply weathered. At
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some places, as on the upland east of La Center, the upper member
of the Troutdale formation has been weathered from the land surface
to the base of the unit and yields little water to wells.

The upper member of the Troutdale formation is the most impor-
tant aquifer through most of Clark County, and many hundreds of
wells have been drilled into it. Well records tabulated in this report
(table 15) include 60 wells in this unit which are revorted to be
capable of yielding 100 gpm (gallons per minute) or more. Of
these 60 wells, 18 are reported to have yields ranging from 200 to
499 gpm, and for 7 of the reported yields range from 500 to 3,000 gpm.
Depths to the bottom of the aquifer range from 17 to 2€5 feet, except
for one well which obtains water from several aquifers at depths of
123 to 406 feet below land surface.

The lower member of the Troutdale formation is a very poor source
of water in most places. Table 4 lists 39 wells which were drilled into
it, none of the wells completely penetrating the formation. The aver-
age thickness of the lower member of the Troutdale formation pene-
trated in the 39 wells was 169 feet. Of these 39 wells, gravel of the
lower member of the Troutdale formation was reported in only 8.
The gravel, or gravel and sand, penetrated in these wells totaled
only 100 feet out of an aggregate of 6,610 feet of materisl penetrated,
or barely 114 percent of the deposits reached in the lower member
of the Troutdale formation. Although considerable sand is shown
in the logs, the frequent description of the sand as “fine,” “quick-
sand,” or “heaving,” indicates that the materials were very fine
grained. This is in marked contrast to the very high proportion of
gravel and coarse sand penetrated in the upper member of the Trout-
dale formation, and is the reason for the great difference in water-
yielding ability of the two units. Few wells obtain mo-e than small
yields from the lower member of the Troutdale formation, and
development of even these small amounts has been diff~ult in some
of them because of the fineness of the sand.

BORING LAVA

The Boring lava was named by Treasher (1942a, p. 10) for the late
Pliocene or early Pleistocene volcanic rocks which were extruded from
numerous vents over a considerable area in the vicinity of Portland,
Oreg. The name of the lava was derived from the type occurrence
in the Boring Hills southeast of Portland.

In Clark County the Boring lava crops out as irregular isolated
bodies in a belt extending from Mount Pleasant in the southeast corner
of the county to the East Fork of the Lewis River near Battle
Ground in the center of the county. The largest area is north of
Battle Ground, where the formation covers about 6 square miles,
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TaBLE 4.—Wells penetrating the lower member of the Troutdale formation

Lower member of Troutdals, in feet
Well Depth Yield
(feet) (gpm) Total
From— To— thick- Gravel
ness
260 290 30 0
172 385 213 0
204 471 267 6
193 393 200 0
122 268 146 0
63 108 45 0
85 748 663 0
139 177 38 0
110 400 290 0
159 195 36 0
170 215 45 0
148 3056 157 0
253 100 33
190(?) 247 b7 33
300 160 4
238(7) 359 121 21
203 38 0
140 406 266 0
150 257 107 0
47 135 88 0
21 141 120 0
170 274 104 0
215 277 62 0
130 660 530 0
107 209 102 0
87 200 113 0
190(?) 370 180 0
1 343 163 8
162 675 513 11
129 71 0
113 495 382 0
45 328 283 ]
80 125 45 ¢
80 183 103 0
37 240 203 0
165 301 136 0
50 200 150 0
0 231 231 14
35P1. 160 212 52 [}

1 No water from lower member of the Troutdale formation.

2 Most of water obtained from upper member of Troutdale formation.
3 Reported in the well log as sand and gravel.

4 Discharge rate not measured; very small.

chiefly as tabular lava flows. However, the rugged hills in secs. 24
and 25, T. 4 N, R. 2 E., appear to mark centers of extrusion. Battle
Ground Lake, in sec. 30, T. 4 N, R. 3 E., is an excellent example of
a crater lake. (Contrary to local popular belief the lake is not “bot-
tomless”; maximum depth determined by sounding was 5€ feet.)
To the southeast, Green Mountain and Brunner Hill are mad» up of
volcanic rocks with a lava flow or flows extending a short distance
from the center of extrusion. The west and southwest flank of Prune
Hill, just west of Camas, is a similar type of occurrence, which differs,
however, in that considerable amotits of red scoria are associated
with the lavas. Mount Norway, Nichols Hill, and Bear Prairie, are
capped by Boring lava flows.

At most places the Boring lava is a gray, finely vesiculated (some-
times termed “inflated”) basalt. The basalt has a characteristic and
distinctive appearance and generally is readily recognizable in the

695-385 O - 64 - 4
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field. Along the north flank of Prune Hill immediately west of
Camas, very red, scoriaceous lava forms a vertical clifft. Pebbles and
cobbles of gravels of the upper member of the Troutdale formation
are imbedded in and coated by the scoria, having been picked up and
incorporated into the scoria as it broke through and spilled out at
the surface.

The Boring lava overlies the upper member of the Troutdale for-
mation at numerous places, but at a few places well logs show the
upper member of the Troutdale formation both below and above
Boring lava. Itis not certain whether the gravel was deposited on the
lava or whether the lava was injected into the gravel es sills. The
log of well 2/3-8Q1, about half a mile north of the bese of Green
Mountain, shows alternating intervals of rock and sand or gravel. Logs
of several wells north of Battle Ground (4/2-25K1, 35H1, 35H2)
show the upper member of the Troutdale formation both zbove and be-
low the Boring lava. If thislava was injected as sills, then there is no
known instance in Clark County in which any part of the Troutdale
formation was deposited after emplacement of the Boring lava. How-
ever, a report by Wilkinson and others (1946, p.29) describes a volcanic
breccia interbedded in the Troutdale formation a few miles north of
Clark County, along U.S. Highway 99 about 1 mile north of Wood-
land. The volcanic breccia overlies sandstone and shale which may
belong to the lower member of the Troutdale formation. Overlying
the breccia are sand and gravel that reach an altitude of about 750
feet, nearly 600 feet above the top of the volcanic breccia. The vol-
canic breccia was correlated with the Boring lava by Wilkinson and
others (1946, p. 30), and if this correlation is correct, extrusion of
Boring lava extended from some time during deposition of the lower
member of the Troutdale formation until after deposition of most
or all of the upper member of the Troutdale formation.

Weathering of the Boring lava results in a brown loamy soil and
a dark chocolate-brown clayey subsoil which is somewhat mottled and
rather gritty. Maximum weathered depth observed was about 10 feet,
but locally it is probably considerably deeper. Records of wells on
Prune Hill, for example, indicate that the Boring lava is weathered
to a depth of 25 or 30 feet.

The Boring lava, which covers approximately 15 square miles in
Clark County, generally is a fairly good aquifer; apparently the
vesicular and scoriaceous zones common at the tops of flov's are moder-
ately permeable. The cinders, ash, and other pyroclastics reported in
well logs apparently also serve as aquifers. However, because much
of the area it underlies is rugged hill land with' few inhabitants, com-
paratively few wells have been drilled or dug in this formation.
Water levels in wells in the Boring lava on the west end of Prune Hill
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range from about 300 to 400 feet below the surface. Apparently,
continuity of vertical jointing of the lava permits downward percola-
tion of water without too much hindrance. Thus, there is no perched
ground water in the Prune Hill area, and, although the Boring lava
is weathered to depths of 25 to 30 feet locally, attempts to obtain
water from the weathered zone have not been successful. However,
wells dug in most other areas underlain by Boring lava have yielded
sufficient water for domestic use. Depths of these wells generally
range from 20 to 40 feet. Locally several wells drilled through the
Boring lava have obtained water from underlying gravel of Troutdale
age.
GLACIAL DRIFT

Drift was deposited in northeastern Clark County by glaciers that
extended down valleys from the Cascade Range lying to the east.
The most extensive deposits were formed by a lobe of ice that extended
down the Lewis River from Mount St. Helens.

It is quite possible that the area was glaciated more than once;
however, distinction of different glacial advances was not attempted
for this report. The ice apparently spread south and west in a very
broad lobe in northeastern Clark County, and the immediate walls
of the Lewis River valley were overtopped by ice many hundreds of
feet thick. Not all the area has been mapped, so the total extent of
the ice is not known; however, in the Battle Ground-Yacolt-Amboy-
Arijel Dam area it must have been more than 15 miles wide and at
places more than 1,000 feet thick. The main lobe of the ice advanced
3 to 4 miles westward beyond Fargher Lake, on a front extending
from the East Fork of the Lewis River, near the county-owned Lewis-
ville Park, northward across Lewis River west of Ariel. Along the
Lewis River the ice apparently advanced several miles farther west,
because till is found on the valley wall 1 mile east of Woodland.
South of Yacolt, an ice tongue apparently extended eastward up the
East Fork of the Lewis River.

The area shown on the map as glacial drift totals about 110 square
miles and includes both till and outwash deposits. At most places
the till is fairly thin but at other places it is 30 to 40 feet thick. The
till forms a blanket over the area that was occupied by the ice, except
where it has been removed by erosion from steep slopes and in stream
valleys; it has been weathered rather deeply as has the underlying
rock. At places, especially where the till is thin and vegetative cover
is heavy, it is difficult to delineate the exact areas occupied by till.

Typically, the till is an intimate mixture of mineral dust, grit, and
larger fragments ground and churned by the ice into a tough brown
concretelike mass (fig. 12). Because of the almost complete lack of
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FIGURE 12,—Glacial till in bluff above East Fork of Lewis River (4/2-14Ea). Very hard, tough,
very rude stratification at some places. Gravel, cobbles, and boulders in a brown sand and
silt matrix. Greatly weathered toward top of section.

sorting, the till is dense and compact. At most places the fragments
and boulders in the till consist chiefly of volcanic materials (fig. 12)
with some sedimentary rock fragments including shale and siltstone;
however, at several localities near the western margin of the glacial
drift the till contains scattered pebbles of quartzite and granitic
rocks. The only places where these pebbles have been noted are in
areas where the drift is underlain by the Troutdale formation, and un-
doubtedly the quartzite and granite were derived from the Troutdale.

Generally the till is gravelly and bouldery; boulders more than
8 feet across were observed; however, the texture of the till varies
considerably from place to place, and clayey till with relatively few
pebbles and cobbles was noted in several outcrops. At low altitudes,
the till in most shallow exposures is brown and moderately to greatly
weathered. In many exposures at higher altitudes the till is very
deeply weathered, with some pebbles nearly completely decayed. On
the other hand, in exposures along the East Fork of the Lewis River
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FIGURE 13.—Tough brown glacial till overlying weathered volcanic rocks 234 miles southeast
of Yacolt in East Fork of Lewis River valley (4/3-13Ga). Till contains only volcanic pebbles.

where bluffs are as high as 200 feet, till exposed toward the center of
the cliff is tough, gray, and comparatively fresh. The difference in
degree of weathering is due at least in part to the length of time and
conditions of exposure to weathering. It is also possible that more
than one age of till is represented.

The till overlies the Troutdale formation in the area north of Battle
Ground. At the few exposures where till can be observed resting di-
rectly upon the Troutdale formation, the greater weathering of the
underlying Troutable formation indicates a lapse of considerable
geologic time between the deposition of the Troutdale formation and
the entry of the ice sheet into the area. The physiographic relations
and degree of weathering indicate that the till is considerably older
than the Pleistocene alluvial deposits which are probably of Wisconsin
age.

Associated with the till are outwash deposits consisting of sand,
sand and gravel, and laminated silt (figs. 14 and 15). Excellent ex-
posures of deltaic sand and gravel and finely laminated silt occur up
Canyon Creek east of Tumtum Mountain. The sand and gravel under-
lying Chelatchie Prairie and the Yacolt basin are chiefly outwash
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FIGURE 14.—Laminated glacial silt and fine sand deposited in lake (5/4-2Ka) formed by dam-
ming of Canyon Creek by ice tongue from Mount St. Helens. Icerafted pebbles and cobbles
.are scattered through silt and sand.

~deposits; sand and gravel deposits, which form terraces along Cedar
Creek downstream from Amboy (figs. 15 and 8) also are glacial
outwash,

The areas of outwash most important hydrologically are Chelatchie
Prairie and Yacolt basin. Fargher Lake basin also contains a deep
fill, of unknown depth, but this fill apparently is all of fine-grained
material, as inferred from a report that a well in the basin was drilled
to a depth of 550 feet entirely in fine-grained materials and in quick-
sand to the bottom. Chelatchie Prairie, the Yacolt basin, and Fargher
Lake all are basins formed by faulting. The thickness of alluvial fill
in the Yacolt basin is not known, but it could be as much as several
hundred feet. In Chelatchie Prairie, well 5/4-7TM1 which penetrated
217 feet of sand and gravel was drilled to 598 feet and ended in con-
solidated rock; it was reported to have been tested at 800 gpm with a
60-ft drawdown. The well is cased to the bottom and the casing is
perforated at five zones in the gravel and one zone (near the bottom)
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FIGURE 15.—Stratified lenticular glacial outwash in gravel pit along Cedar Creek 134 miles north-
west of Amboy (5/4-8Na). Dark layer below upper coarse gravel is brick red to tan and gray
crossbedded sand.

in the consolidated rock. Probably most of the water from this well
is obtained from the gravel.

PLEISTOCENE ALLUVIAL DEPOSITS

The Pleistocene alluvial deposits crop out as broad plains and ter-
races in the southwestern part of the county at altitudes ranging from
a few feet to about 370 feet above sea level. Nearly one-third of the
county is underlain by these deposits. The name “Portland Delta
gravels” was applied to them by Buwalda and Moore (1930). Other
authors have called them “Portland gravels” (Treasher, 1942b; Bald-
win and Lowry, 1952) and “terrace deposits and related alluvial
materials” (Piper, 1942, p. 32-34).

In the Portland-Vancouver area the alluvial deposits accumulated
in the valley of the Columbia River downstream from the outlet to the
upper gorge which is at the eastern edge of Clark County. Whether
the valley was submerged by a change in sea level, as is thought by
some, or the river was simply loaded so heavily that it could not carry
all its load downstream from the constricted upper gorge is not known. -
Whatever the reason for sedimentation, it appears that the deposits
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accumulated as a great delta or deltaic fan at the mouth of the gorge.
The deposits at the mouth of the gorge, or in the vicinity of Camas,
are very coarse grained and contain a large proportion of gravel.
Downstream the materials are progressively finer, and northwest of
Vancouver they consist chiefly of sand.

The materials are predominantly basaltic but also include consider-
able quartz and mica. At places occasional granitic and quartzite
pebbles are found, but generally these are much less plentiful than in
the Troutdale formation. Pebbles and cobbles of Boring lava, includ-
ing both the dark-gray basaltic and the red scoriaceous types, are
common.

The sand and gravel everywhere is comparatively fresh and un-
weathered. Although occasional rotted pebbles are found, these
apparently have been reworked from an older deposit, probably the
Troutdale formation. In general, the materials are well sorted, but
the degree of sorting is much better in the finer grained phases than
in the coarse. At a few places the gravels are lightly cemented, but
not enough so that the porosity is greatly reduced.

Deltaic bedding was observed at almost every place where the struc-
ture could be seen; it occurs both in coarse sand and gravel and in the
fine sand and silt (fig. 18). Foresets in some of the coarser deposits
are 20 to 25 feet long, and slope as much as 25° (fig. 19). At a number

F1gUuRE 16.—Tumtum Mountain, at east end of Chelatchie Prairie, a volcanic cone built on a glacial-drift
plain,
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FIGURE 17.—Pleistocene alluvial deposits overlying conglomerate of upper member of Troutdale formation
5 miles northwest of Battle Ground (4/2-18La). Troutdale is greatly weathered, orange, yellow, and
brown. Alluvial deposits are fine-grained, well-stratified, brown to tan and gray sand and silt.

of places topset, foreset, and bottomset beds are all well developed
in the same section.

Except for a few small areas where they overlie volcanic rocks, the
Pleistocene alluvial deposits overlie the Troutdale formation (fig. 17).
The contact is marked by an erosional unconformity, although
throughout much of the Fourth Plains and Mill Plain areas the top
of the Troutdale formation is quite regular, generally ranging from
100 to 200 feet above sea level, with a gentle slope to the southwest.
The valley of the ancestral Columbia River appears to have been
roughly in the same location as the present valley ; wells on the present
flood plain at Vancouver penetrate as much as 173 feet of Pleistocene
alluvial deposits (well 2/1-16C1) before reaching the top of the Trout-
dale, 138 feet below sea level. Apparently, however, at Vancouver the
northeast wall of this ancestral valley, formed by a buried Troutdale
escarpment, lay northeast of the present escarpment, and extended in
nearly a straight line from a point about half a mile northwest of Van-
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FIGURE 18.—Pleistocene alluvial deposits, fine- to medium-grained, exposed in cut through long narrow
ridge 3 miles northeast of Vancouver (2/1-12Na). Top of section includes topset, foreset, and bottomset
beds inclined to north. Base of section is horizontally bedded sand.

Fi1cURE 19.—Pleistocene alluvial deposits along highway 214 miles east of Vancouver (2/2-31Da). Coarse
clean terrace gravels; foreset beds incline 22° to the west and are overlain by horizontally stratified
sand.
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couver Junction, southeast through Vancouver Junction, to the north-
west corner of sec. 31, T.2 N,,R.2 E.

The thickest known section of the Pleistocene alluvial deposits is
ir. the triangular terrace block bounded on the northeast by the buried
Troutdale escarpment and on the south and west by the escarpment
of the present flood plain. Several wells of the city of Vancouver
(wells 2/1-15Q1, 23Q1, 23Q3, 23Q4, and 23R1) penetrate 220 to 273
feet of these deposits before reaching the Troutdale. The base of
the Pleistocene alluvial deposits ranges from 45 to 53 feet below sea
level in these 5 wells, and as the highest point on the terrace within
the block is about 290 feet, the present maximum thickness is believed
to be about 340 feet. As the log of well 2/1-16C1, near the canter of
the ancestral valley, shows the base of the sand and gravel of the
Pleistocene alluvial deposits to be 188 feet below sea level, the maxi-
mum thickness of the Pleistocene alluvial deposits probally was
more than 400 feet after deposition of the alluvium and before re-
excavation of the valley by the Columbia River.

The highest point on the delta surface was at the apex in the
mouth of the gorge. Remnants of the Pleistocene alluvial deposits
have been found at altitudes as high as 370 feet near Camas, Wash.,
and Troutdale, Oreg.

During the period following accumulatlon of the delta ceposits,
and during downcutting of these deposits by the Columbia River, some
of the materials were reworked by the normal cut and fill processes
by which terraces are formed. The author made no attempt to dis-
tinguish between the reworked materials and the original delta
deposits.

WATER SUPPLY

The coarser sand and gravel phases of the Pleistocene alluvial
deposits are extremely permeable and yield large quantities of water
wherever an appreciable thickness is saturated. As the depcsits be-
come progressively finer grained downstream (westward) from the
mouth of the Columbia gorge in the vicinity of Washougal and Camas,
the most permeable materials are found within the wedge-shaped
area between Washougal, Vancouver, and Brush Prairie. Northwest
of an arc connecting Brush Prairie and Vancouver the deposits gen-
erally are fine sand and silt and are much less permeable.

Through much of the area, the base of these deposits is 10C to 200
feet above river level, and either they are above the zone of satura-
tion or only their bottom few feet (on top of the weathered Trout-
dale) is saturated. Therefore, although the deposits are exce>dingly
permeable, only small to moderate yields can be obtained. Where
the Pleistocene alluvial deposits filled the valley of the ancestral
Columbia River (which was cut into the Troutdale formation) the
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deposits extend 60 to 100 feet below river level and are saturated.
Many wells have been drilled into the Pleistocene alluvial deposits
at Washougal, Camas, and in the vicinity of Vancouver. Few have
failed to yield 1,000 gpm or more, and some yield as much 1,000 gpm
per foot of drawdown. Well records tabulated in this report include
those of 45 municipal and industrial wells in the Camas-Washougal
and Vancouver areas with a reported yield of 1,000 gpm or more.
Yield and drawdown data both are given for 36 municipsl and indus-
trial wells of which a few yield slightly less than 1,000 gpm. The
average yield of the 36 wells is 1,583 gpm with an average drawdown
of 11 feet. Elimination of the two least productive wells leaves an
average yield of 1,610 gpm with an average drawdown of 8 feet.

Yields from the finer grained phases of the Pleistocene alluvial
deposits are much less, but there are several dozen shallow wells (less
than 50 feet deep) north of Vancouver that obtain 40 to 150 gpm
from permeable sand layers in the Pleistocene alluvial deposits.

Along the broad shallow channel now occupied by Burntbridge
Creek in secs. 10, 11, 14, 15, 19, 20, 21, and 30, T. 2 N., R. 2 E., a con-
siderable number of dug wells obtain moderately large yields from
coarse sand and gravel. These materials were reworked chiefly from
alluvial delta deposits but also in part from the upper member of the
Troutdale formation, at the time the channel was cut into the Trout-
dale formation by the Columbia River. The reworked gravels are
comparatively shallow, 10 to 22 feet thick, and apparently directly
overlie the Troutdale formation. The dug wells generally range
from 10 to 20 feet deep, and yields commonly are 100 to 200 gpm
with only a few feet of drawdown. Locations of these and other
shallow irrigation wells in the Pleistocene alluvial deposits are shown
on figure 20.

ALLUVIAL-FAN AND ASSOCIATED DEPOSITS

The deposits included with this group are the fans, terrace deposits,
and basin fill which accumulated along streams tributary to the Co-
lumbia River downstream from the gorge. Deposits of these tribu-
tary streams, including the Washougal and Little Washcugal Rivers,
Salmon Creek, the East Fork of the Lewis River, Cedar Creek, Lewis
River, and many smaller streams, interfinger with the deposits of
the Columbia River around the margins of the area of alluviation.
Although these deposits cannot be distinguished from the Pleistocene
alluvial deposits on the basis of well logs or well cuttings where they
occur below the surface, at many places the surficial beds can be dif-
ferentiated on the basis of topography and lithologic characteristics.

The largest fans are the Proebstel and the Battle Ground fans, de-
posited by streams running off Livingston Mountain and by the East
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FIGURE 20.—Map showing location of shallow irrigation wells in Pleistocene alluvialdeposits. (Includes
infiltration trencbes, dug wells, and drilled wells less than 50 ft deep.)

Fork of the Lewis River, respectively. Terrace remnants are graded
upstream from these fans. The fan at the mouth of Lewis River was
removed by downcutting of the Columbia River, but a number of ter-
race remnants are preserved upstream from Woodland. Terraces
along Cedar Creek and Chelatchie Prairie consist chiefly of glacial
outwash but are veneered with fine- to medium-grained brown sand
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which probably correlates with these deposits. Yacolt basin, in the
drainage of the East Fork of the Lewis River, also is veneered with
fine- to medium-grained brown sand. The surface of the Yacolt basin
apparently grades downstream to the Battle Ground fan (p.19). The
surficial deposits of the Fargher Lake bottom also prohably belong
to the same group of deposits.

The materials in the margins of the Battle Ground and the Proebstel
fans are fine-grained sands and silts. Toward the apexes of the fans
and in the terraces along the stream channels, the materials are much
coarser and grade to coarse sand and gravel.

A number of domestic water supplies have been obtained from these
deposits, mostly from dug wells. The terrace sand and gravel along
the streams probably are moderately permeable and would yield fairly
Jarge supplies.

TERRACE DEPOSITS

In addition to the terraces and terrace deposits described with the
Pleistocene alluvial deposits and alluvial fan deposits, several terrace
remnants border the East Fork of the Lewis River north of Battle
Ground. These terraces, like the others, were formed following al-
luviation of the area when the Columbia River began to cut down
through the alluvial deposits. However, unlike the other terrace
deposits which consist largely of reworked materials from the ad-
jacent alluvial deposits, those along the East Fork of the Lewis River
differ markedly from adjacent deposits, and therefore have been
mapped separately.

These terrace deposits consist of very coarse gravel in a sandy
matrix. Pebbles include quartzite and granitic types apparently re-
worked from the Troutdale formation and the glacial drift. At most
places the deposit is poorly sorted and only crudely stratified. The
coarse texture and the lithology is in great contrast to the texture
and lithology of the adjacent Pleistocene alluvial deposits and alluvial-
fan deposits which consist of very fine sand (basaltic and andesitic)
-and silt and clay.

No records were obtained of wells in these deposits. Undoubtedly
the gravel is very permeable, except where its base extends below river
level.

-RECENT. ALLUVIUM

Deposits of alluvium of Recent age are confined chiefly to the flood
plains and low terraces along rivers and creeks in the area. The largest
deposit is west of Vancouver along the Columbia River. Other de-
posits were mapped along the Lewis River, the East Fork of the Lewis
River, and Salmon Creek. Small deposits are found along the Little
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Washougal and the Washougal Rivers and some of the smaller streams,
but these generally are too small to show on the map.

Along the Columbia River the deposits apparently are predomi-
nantly fine-grained, chiefly medium- to fine-grained sand and silt. A
few wells have been completed in them, and most of these are for
domestic purposes.

Along the East Fork of the Lewis River and the Lewis River the
deposits range from coarse sand to sand and gravel. The deposits are
moderately permeable and yields of several hundred gallons a minute
probably could be obtained at many places.

SURFACE-WATER RESOURCES

The entire county is drained by the Columbia River and its tribu-
* taries. In addition to its prime importance as a source of weter, the
Columbia River serves as a control for the movement of all other water
in the county. All surface streams discharge into it, and it is base
level for ground water so that any ground water leaving the county
does so by discharging into the Columbia River or its tributaries. At
some places, particularly at Vancouver, where ground-water with-
drawals are heavy, Columbia River water recharges the aquifers
bordering the river.

The principal tributaries in or bordering Clark County are the
Lewis and the Washougal Rivers. Other important streams that are
tributary to these or to other streams tributary to the Columbia River
are the East Fork of the Lewis River, the Little Washougal River, and
Salmon Creek. In 1958 the Water Resources Division of the U.S.
" Geological Survey maintained gaging stations on all these streams
except the Little Washougal River and also on the main stem of the
Columbia River at The Dalles, Oreg. Detailed records for stations on
these streams are given in the annual Water-Supply Papers, “Surface-
water supply of the United States, part 14, Pacific slope basins in
Oregon and lower Columbia River basin.” A summary of stream-
discharge data is given in table 5, and some of the most important
characteristics of these streams are given following table 5.

COLUMBIA RIVER

This river, which forms the southern and western boundarier of the
county, is the main trunk stream in the Pacific Northwest. At The
Dalles, 85 miles upstream from Vancouver, the average discharge for
the 80-year period 1878-1958 was 195,100 cfs (cubic feet per second).
The main use of water in the lower reaches of the Columbia River is
for power generation and navigation ; actual withdrawal is very small.
Mean discharge by mouths for the 1951 water year (Oct. 1950 through
Sept. 1951) is shown in figure 21. Although the discharge for 1951
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TaBLE 5.—Summary of stream-discharge data

Discharge (cfs)
Records | Drain-
Stream | Gaging station used age area
(sq mi) Maxi- Mini- | Average
mum mum
Columbia River.__.___ 1 aniles eastof The Dalles, | 1878-1958 (237,000 |1, 240, 000 | 35, 000 195, 100
reg.
‘Wasghougal River_._..__| 4 miles northeast of Wash- | 1944-58 108 17,700 41 896
ougal, Wash,
Little Washougal | 2}¢ miles north of Wash- [ 1951-55 23.8 1, 620 4.1 |
River. ougal, Wash.
Salmon Creek.._______| 4 miles east of Battle | 1943-58 18.3 1, 500 1.3 61.4
Ground, Wash.
Lewis River.___.______ Ariel, Wash_._____._______ 1922-58 731 129, 000 10 4,709
Cedar Creek 244 miles southeast of | 1951-55 41.3 1,900 4.6 |ceoooo
Ariel, Wagh,
East Fork Lewis River_| 13¢ miles northeast of | 1929-58 125 15, 600 29 744
Heisson, Wash.

1 Periods of no flow caused by regulation of Ariel Dam during construction.

was about 16 percent above average, the graph is fair'y typical of
the seasonal distribution. Discharge is lowest in Septeml~r and Octo-
ber; it is highest during May, June, and July because of snowmelt in
the mountains.

WASHOUGAL RIVER

The Washougal River heads in the foothills in southeastern Clark
County and southwestern Skamania County and enters the Columbia
River at Camas. Average discharge at the station about 8.5 miles up-
stream from the mouth of the river is nearly 900 cfs. Discharge re-
sponds very quickly to precipitation and ground-water storage in the
bedrock is apparently small.

LITTLE WASHOUGAL RIVER

The Little Washougal River drains an area underlain chiefly by
volcanic rocks directly north of Camas and Washougal and enters the
Washougal River a few miles upstream from the Columbia River.
The city of Camas diverts some water from the headwaters for public
supply. Low flow is sustained to a limited extent by discharge from
the Troutdale formation along the lower reaches.

SALMON CREEK

Salmon Creek rises in the foothills in eastern Clark County. The
basin upstream from the gaging station is underlain chiefly by vol-
canic rocks. Average discharge at the station east of Battle
Ground, approximately 14 miles upstream from the routh of the
creek, is about 61 cfs. The graph in figure 21 shows the marked sea-
sonal difference in discharge. Discharge in July, August, and Sep-
tember 1951 was less than 2 percent of the discharge for the winter
months of November, December, and January 1950-51. 1t is apparent
that ground-water storage in the bedrock is very small.
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from the river. The average discharge, half a mile below Ariel Dam,
about 19 miles upstream from the mouth of the river, is anproximately
4,700 cfs. The graph in figure 21, showing mean dischare by months
for the 1951 water year, indicates that precipitation is the chief factor
in seasonal distribution of runoff, with peak discharge coming in the
rainy winter months. However, spring snowmelt on the flanks of
Mount Adams and Mount St. Helens causes a secondary period of
high discharge in April and May.

CEDAR CREEK

The Cedar Creek basin is underlain chiefly by volcanic rocks but
the trunk stream, including the main tributary, Chelatchie Creek,
flows through basins underlain by alluvial fill. The alluvial fill ap-
parently contains a great deal of water in storage, and discharge from
these underground reservoirs during dry periods susteins runoff at
a somewhat higher rate in Cedar Creek than in comparable streams
in the area not having such underground reservoirs.

EAST FORK OF THE LEWIS RIVER

The East Fork of the Lewis River heads in the foothills along the
west slope of the Cascade Mountains in the eastern part of Clark
County and in Skamania County to the east of Clark County. The
basin is underlain almost entirely by volcanic rocks. Average dis-
charge at the station near Heisson, about 16 miles above the mouth
of the river, is approximately 740 cfs. The graph in figure 21 shows
that seasonal distribution of runoff is directly related to precipitation.
Most of the basin is apparently at too low an altitude to be greatly
influenced by snowmelt.

GROUND-WATER RESOURCES

Ground water is the most important source of water supply in
Clark County. Nearly all domestic supplies, most irdustrial and
municipal supplies, and more than half the irrigation supplies are
obtained from ground-water sources.

In its occurrence ground water obeys certain physical laws or
principles. Because ground water occurs beneath the land surface
and cannot be observed directly, to many people it seems mysterious
and unpredictable. However, if it seems to occur or to behave unpre-
dictably, it is not because it violates any law or principle, but rather
because the conditions relating to its occurrence are unknown or have
been misinterpreted.

A knowledge of the governing principles is indispensable to an
understanding of the occurrence of ground water. (See Meinzer,
1923a, b) for a detailed discussion of the principles governing the
occurrence and movement of ground water.)
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PRINCIPLES OF GROUND-WATER OCCURRENCE

Subsurface water is generally considered to include all weter be-
neath the earth’s surface contained in the interstices of the rock or
rock materials. - Subsurface water can be divided into two classes,
(a) ground water, which is water in the zone of saturation, and (b)
vadose water, which is the water in the zone of aeration (in the soil
and subsoil above the zone of saturation).

SOURCE

Most ground water is derived from precipitation. A small amount
may be connate water, trapped in sedimentary beds at the tire they
were deposited. Connate water is most often found in sedimentary
materials that were deposited in lakes or oceans. A small additional
amount of ground water is juvenile water derived from within the
-earth itself. In Clark County practically all the ground water is
derived from precipitation except at a few places where some water
probably is diluted connate water.

Average annual precipitation in Clark County ranges from slightly
less than 40 to more than 100 inches (fig. 4) ; however, precipitation
over most of the populated and agricultural areas ranges from slightly
less than 40 to about 60 inches annually. Of the rainfall that reaches
the earth’s surface, a part runs off directly into streams, anotker part
moves laterally through the soil and subsoil to the streams, part is
held within the pores of soil and subsoil, and later evapor~ted or
transpired, and part percolates downward to the zone of saturation
to become ground water. The ground water moves toward surface
outlets in springs or streams, or toward wells; as it approaches the
natural outlets it may lie at depths shallow enough for part to be
discharged by evapotranspiration.

OCCURRENCE

Large quantities of ground water are contained below the surface
of the earth in openings or interstices in. the rocks in the zone of
saturation. In unconsolidated rocks such as gravel, sand, clay, and
silt, the interstices are openings or pores between the grains. Crys-
talline rocks such as granite, gneiss, and schist have little pore space
between the component grains. In these rocks the joints and other
fractures are the principal interstices. Consolidated sedimentary
rocks such as conglomerate, sandstone, and shale have had their pri-
mary porosity (space between the grains) reduced by compaction and
by deposition of minerals between the grains. In these rocks, as in
crystalline rocks, the interstices are mostly in fractures.

Volcanic rocks are a somewhat special case. In unconsolidated
fragmental volcanic rocks such as tuff, cinders, and breccia, the inter-
stices are between the grains, just as in gravel and sand. Volcanic lava
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flows, on the other hand, are erystalline rocks and the crystals or
grains are interlocked so tightly that there are no inters‘ices between
the grains. However, many lava flows, especially of basalt, are porous
in their upper part. Expanding gases leave bubble holes (vesicles)
in the lava as it chills. As the surface solidified the still molten lava
beneath exerted pressure and churned and brecciated the chilled crust.
Tiny cracks connecting the vesicles formed, and at places molten lava
flowed out from between walls of cooled rock and left hollow tubes.
When the next lava flow spread out over the very irregular surface of
the lava beneath, the viscous lava was chilled very quickly at the con-
tact with the comparatively cool rock beneath and therefore was un-
able to fill all the irregularities of the former surface. Tt is these ir-
regular porous zones at the tops of successive lava flows that serve
as aquifers in the basalt. Other interstices include joints formed dur-
ing and after cooling of the lava.

The porosity of a rock is the percentage of the total volume that
is occupied by the interstices. Porosities of rock (and rock materials)
have a wide range: from considerably more than 50 percent in some
clay to less than 1 percent in some massive crystalline rocks such as
granite or the dense parts of lava flows. The porosities of clean
uniform-sized sand or gravel commonly are between 20 and 40 percent.
The addition of a comparatively small percentage of fine sand, silt,
or clay to such a sand or gravel reduces the porosity considerably.
When sand and clay are cemented or compacted to form sandstone
and shale, their porosity is greatly reduced.

A saturated rock (or rock material such as sand and clay) may have
a large porosity and yet yield little water even though allowed to drain
for a long time. For example, clay having a high porosity might yield
little water because of the smallness of the pores, the water being re-
tained because of molecular attraction. Some water als» may be re-
tained in a rock because the interstices are isolated or poorly intercon-
nected. Iven in a clean coarse well-sorted sand an appreciable part
of the water will be retained as a thin film on the surface of the grains,
and thicker films will be retained at the intersections of the surfaces of
the grains. The ratio of the volume of water yielded, by gravity
drainage, to the total volume of rock is known as the specific yield and
is expressed as a percentage (see Glossary, p. 111).

One of the most important characteristics of an aquifer is its per-
meability—that is, its ability to transmit water. This characteristic
may have little relation to porosity; for example, clay having a
porosity of 50 percent may transmit water very slowly or not at all
under the gradients that exist in nature, whereas sand or gravel having
a porosity half as great may transmit large quantities of water in a
short time. In silt and extremely fine sand the pores are larger and
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friction is less than in clay, but it may still be so great that vater is
transmitted very slowly. Clean well-sorted medium- or coarse-grained
sand and gravel will transmit water very rapidly, but an admixzture of
a small amount of clay or fine sand will greatly reduce their
permeability.

The concepts of porosity, specific yield, and permeability apply
particularly to more or less homogeneous materials such as soil, clay,
sand, gravel, and semiconsolidated sand and gravel. It is move diffi-
cult to apply these concepts to rocks in which the interstices consist
entirely of joints, cleavage planes, and similar openings, because these
rocks generally are nonhomogeneous.

The movement of ground water in most places is due entirel;” to the
force of gravity, and ordinarily the velocity of flow varies directly
with the hydraulic gradient. That is, doubling the hydraulic gradient
will double the velocity of ground-water movement, other factors
remaining the same. Under usual conditions the points or areas of
ground-water discharge are at lower elevations than the pcints or
.areas of recharge.

In a humid or subhumid area, such as in Clark County, recharge to
the ground-water body takes place in the interstream areas. The
ground water discharges into the perennial streams and lakes and the
lowest points on the water table are at these places. Rainwater per-
colates downward, to the water table and then moves laterally down
gradient toward the points of discharge in streams, lakes, or swamps.
The streams contribute to ground-water recharge only in periods of
floods, when they recharge the rock materials along their chanmels.
This water generally drains back quickly into the streams when the
floods pass.

. THE WATER TABLE

Part of the rain falling on an area percolates downward through
the soil until it reaches the zone of saturation, within which all the
pores and interstices are completely filled with water under hydro-
static pressure. The surface of the zone of saturation is the water
table. The water occurring under water-table condijtions is rot con-
fined, and the water surface rises or falls as water is added to or dis-
charged from the aquifer (fig. 22). The water table is not a stationary
surface but is continually fluctuating, rising during and immediately
after periods of rainfall and declining during periods of fair veather.
In humid regions, such as in Clark County, the water table ic an un-
dulating surface, usually reflecting, in a subdued way, the irregulari-
ties of the topography. The relief—that is, the difference in elevation
between high and low points—of the water table generally is much
less than the relief of the topography.
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The depth to water and the general shape of the water table depend
chiefly upon the climate, the topography, and the character of the
rocks. In places the rocks are more or less homogeneous over consider-
able areas, so that precipitation and topography largely determine
the depth to and shape of the water table. At other places the rock
materials differ considerably in porosity and permeability, and the
shape and slope of the watcr table is influenced to some extent by
these lateral and vertical differences.

PERCHED GROUND WATER

At some places precipitation falling on an area is pravented from
percolating freely downward to the main water table because of the
presence of a body of impermeable or poorly permeable rocks. At
such places a second zone of saturation may be perched on the strata
of low permeability above the main water table.
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A body of ground water is not considered to be perched unless there
is unsaturated material between it and the main body of ground water.
Many perched aquifers are seasonal; during the rainy season they
may be a few to more than 10 feet thick and of large areal extent, but
during the dry season they drain laterally, or vertically if the perch-
ing layer is somewkat permeable, and may become unsaturated.
Other perched ground-water bodies may be permanent aquifers of
large extent and considerable thickness and may support important
ground-water developments.

ARTESIAN PRESSURE

Water entering the ground in an area of recharge, after it becomes
a part of the ground-water body, moves laterally to some point or
area of discharge. This movement is always in the direction of de-
clining head. In such underground travel the water may pass be-
neath a layer that is only slightly permeable. If the aquifer beneath
this layer is so completely saturated that the water exerts a hydro-
static pressure upward on the base of the confining layer, the ground
water is under artesian pressure, and water will then rise akove the
bottom of the confining layer in wells tapping the aquifer.

If the hydrostatic pressure is sufficient, the water will ris> above
the surface and the well will flow. All wells in which the water
level rises above the confining bed are artesian wells. The height to
which water will rise in wells drilled into an artesian aquifer at vari-
ous places defines an imaginary plane termed “the piezometric sur-
face.” Whether an artesian well will flow at the surface derends to
a considerable extent upon the topography and in some places, upon
the season of the year. Two wells may be drilled into the same aquifer
only a few tens of feet apart but at different altitudes; the one in
the valley will flow, the other on the terrace will not. A third well
on the slope between the two may flow during late winter and spring
but cease to flow as the water level declines in summer and f=11.

Most artesian aquifers have nonartesian (water-table) extensions;
most frequently these are in the area of outcrop where recharge takes
place. Moreover, at some places the unit may extend entirely above
the zone of saturation; in such a place, of course, it is no longer an
aquifer.

OCCURRENCE IN CLARK COUNTY

Ground water in Clark County is derived from precipitation—
directly from rain and snow falling on the area, indirectl> from
streams fed by rainfall and snowfall on adjacent areas. It moves by
gravity through subsurface interstices from areas of recharge to-
places of discharge. The recharge, movement, and discharge of water
and the quantity and quality of water available are directly related



66 GEOLOGY AND GROUND WATER, CLARK COUNTY, WASHINGTON

to the character of the rock and to landforms. The o-currence of
ground water in each of the geologic terranes in Clark County is
described below. The areas are shown in figure 1.

GROUND WATER IN THE FOOTHILLS AREA
The foothills area comprises roughly the eastern helf of Clark
County as shown in figure 1. The hills and mountains are sparsely
populated ; the only inhabitants are a few farmers and timber work-
ers. The consolidated rocks that underlie the area are chiefly volcanic
in origin, and generally do not yield large amounts of water, although
at a few places moderate amounts probably could be developed from
some of the volcanic rocks. However, very few wells have been
drilled into the consolidated rocks. Most water supplies are obtained
from springs or dug wells. On the gentler slopes whers the farms
and homesteads are located, weathering of the rock generally is mod-
erately deep, so that dug wells almost always yield an adequate supply
of water. Most of the springs utilized are in draws and are fed by
water percolating downward through the weathered mantle or rock.
The water levels in wells are apt to be low, and the flow of springs
tend to diminish after a dry summer and autumn. Th~ quality of
the water is generally very good.

INTERMONTANE VALLEYS

The intermontane valleys range in size from small creek valleys
to basins several square miles in area. Chelatchie Prairie and the
Yacolt basin, each covering 2 or 8 square miles, are the largest of
these. Most of the valleys are farmed to some extent, and are in-
habited also by loggers, lumber workers, and suburban residents.

The valleys are cut into the consolidated volcanic and sedimentary
rocks that form the hills and mountains. However, most of the
valleys contain fluvial and glaciofluvial sand and gravel capable of
yielding larger amounts of ground water than does the underlying
rock. The amount of water available depends generally upon the
thickness of the deposits; small to moderate supplies are available
where the deposits are thin and larger supplies where they are thick.

Along the Washougal and Little Washougal Rivers a few farmers
and suburban residents utilize springs and wells yielding water from
sand and gravel. Most of the wells are dug and are no* more than
20 to 25 feet deep. Probably moderately large yields could be ob-
tained at places along these streams.

A few drilled wells and a number of dug wells and springs are
utilized by residents along the East Fork of the Lewis River east of
Heisson. Although only small amounts of water are used or needed,
the terrace deposits appear to be permeable enough to yield mod-
erately large quantities of water.
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So far, as known, no wells have been drilled in the Yacolt basin,
and only a few on Chelatchie Prairie. Most water supplies are ob-
tained from wells dug into the sand and gravel. The dug wells gen-
erally range from 10 to 30 feet in depth and yield a supply adequate
for domestic use. Well 5/4-7TM1, which is 598 feet deep, furnishes the
only record of strata underlying Chelatchie Prairie. (For location
of well 5/4-TM1 and of other wells cited in text and tables, see pl. 3.)
The log of this well shows alluvial materials to a depth of 217 feet,
with water-bearing gravel at several horizons. The well was tested
for 1 hour at 800 gpm with 60 feet of drawdown, but it is not known
what proportion of the water was coming from the gravel and what
from the rock below the gravel. Undoubtedly, however, the gravel
would yield large supplies to properly constructed wells.

GROUND WATER IN THE ALLUVIAL PLAINS AND BENCHES'

The alluvial plains and benches include most of the farmlands in
the county. The majority of the irrigation wells, most domestic wells,
a considerable number of municipal wells, and a few industrial wells
are located in these areas. Ground water is obtained from sand and
gravel strata generally ranging in thickness from a few to about
300 feet.

TROUTDALE BENCH

The Troutdale bench includes the bench extending northward from
Woodburn Hill north of Washougal to Battle Ground Lake and the
highland north of the East Fork of the Lewis River extending from
Woodland to Fargher Lake. It includes also Prune Hill and the
upland bench immediately south of Mount Norway (pl. 2). T-e unit
is shown in figure 1.

Woodburn Hill, at the southeast end of the bench, is under'ain by
volcanic lava flows. A number of wells have been drilled into the
rock and most of them yield an adequate amount of water for domestic
use. The largest yield reported, about 35 gpm, is from well 1/3-1H1.
Yields from a few wells are reported to be scanty or inad~quate.
Drilled wells are as much as 401 feet deep ; dug wells range from about
20 to about 50 feet in depth. A number of wells have been drilled
on Prune Hill; they generally obtain water from the upper member
of the Troutdale formation or the Boring lava. The water level is
only slightly higher beneath Prune Hill than in the surroinding
plains and therefore is generally far below the surface, although some
perched water is obtained from the weathered part of the upper
member of the Troutdale formation at higher levels on the south-
eastern part of Prune Hill. Wells range in depth from 210 to 728 feet
and water levels are as much as 500 feet below the surface. Yields gen-
erally are adequate, but the great depth to water makes it exvensive
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to develop larger supplies. Larger yields are obtained from wells
drilled on the low Troutdale bench in sections 33 and 34 at the north-
west foot of Prune Hill. Drilled wells in that area range from about
50 to 220 feet in depth and the largest yield reported is from well
1/834C1 which was tested at 550 gpm with a drawdown of 18 feet.
This well is 220 feet deep and encountered water-bearing gravel at
140 and 193 feet.

A few wells have been drilled in the upper member of the Troutdale
formation on the high Troutdale bench south of Mount Norway and
Nichols Hill. Drilled wells range from about 80 to 180 feet in depth.
The largest yield is from well 1/4-9B1 which is reported to have been
tested at 225 gpm with 40 feet of drawdown. Dug wells on this bench
generally range from 25 to 50 feet in depth and yield adeauate to ample
supplies.

A considerable number of wells have been drilled in the upper
member of the Troutdale formation north of Woodburn Hill and in
the vicinity of Fern Prairie. Depths range from about 40 to more
than 200 feet. The largest yield reported is 240 gpm with a drawdown
of 175 feet from well 2/3-14N1. However, wells with yields reported
as “30 gpm with 3 inches drawdown,” “20 gpm with 10 feet of draw-
down,” “20 gpm with no drawdown” apparently have a greater specific
capacity (yield in gallons a minute per foot of drawdown) than well
2/3-14N1. The casing of well 2/3-14N1 is perforated; most of the
other wells are neither perforated nor screened and undcnbtedly could
yield much larger supplies if completed as described in the section
of the report on well construction. Dug wells range in depth from
about 15 to 50 feet and generally yield adequate supplies for domestic
and limited irrigation use. However, the upper part of the upper
member of the Troutdale formation has been weathered in this area;
this weathering has reduced the permeability so that the shallow wells
generally do not yield as much water as the deeper ones.

Between Munsell Hill and Battle Ground Lake most wells are dug,
and most of the comparatively few drilled wells are usec for domestic
purposes. The drilled wells range in depth from about 60 to 200
feet. Most of them obtain their water from sand and gravel in the
Troutdale formation and most of them are reported to yield “plenty
of water” or to have a “large supply.” Several are reported to have
“no drawdown” when bailed or pumped. The largest yield reported,
from well 4/3-29B1, was 350 gpm with 10 feet of dravdown. Most
of the wells are completed with open-end casing only; larger yields
could be obtained by use of a screen or perforations of correct size.

Dug wells generally are from 15 to 40 feet in depth. Most of these
yield an adequate supply; the largest yield reported, 00 gpm with
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4-foot drawdown, is from well 3/3-32P1, 15 feet deep. A fev wells
along the eastern edge of the bench, where the Troutdale formstion is
thin, were drilled through the Troutdale formation and obtain water
from the volcanic rocks beneath. Most of these are reported to have
adequate yields.

The highland bench between Lewis River and the East Fork of the
Lewis River extending from Battle Ground and Fargher Lake on the
east to Woodland on the west is underlain chiefly by the Troutdale
formation. On the higher parts of the bench the Troutdale has been
deeply weathered, and. the surface has been considerably dissected.
Weathering has progressed so far and so deep that the upper 50 to
100 feet of the Troutdale is of low permeability and yields only small
amounts of water. In this area, as in most: other places, the lower
member of the Troutdale is fine grained and generally yields only
small amounts of water. Where weathering has progressed to the
base, or nearly to the base, of the upper member of the Troutdale
-formation it is difficult to develop even moderate yields of water.
The best supplies are obtained from sand and gravel near the base of
the upper member. Drilled wells generally range from 60.to 160 feet
in depth. A few have been drilled deeper, into the lower mer-ber of
the Troutdale formation. In some of these wells the water was salty;
in others the materials penetrated were so fine grained: as to yield
little or no water. Dug wells are in the weathered upper meriber of
the Troutdale formation and. generally range from 10 to 50 feet in
depth. Because of their large storage capacity, resulting from their
large diameter, they usually yield supplies adequate for domestic use.

On the lower slopes and terraces of the Highland area, the upper
member of the Troutdale formation has not weathered so deeply,
and somewhat larger yields can be obtained.

The volcanic rocks which underlie the Troutdale formation pro-
trude through it at a few places. A few wells are drilled into these
rocks where they are exposed at the surface or where the overlying
Troutdale is thin. Generally the yields from such wells do not exceed
a few gallons per minute.

FOURTH PLAINS'AREA

The Fourth Plains area, as used in this report, includes the rem-
nants of the Portland delta and the terraces formed during d~grada-
tion of that delta. Most of the Fourth Plains area lies between 150
and 300 feet above sea level, but lower terraces occupy limited areas
ranging downward to about 25 feet in altitude. The Fourtl Plains
area is bounded on the east and north by the Troutdale bench extend-
ing north from Prune Hill to Battle Ground and thence nortl west to
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Woodland. The southern and western boundaries are formed by the
flood plain of the Columbia River.

The Fourth Plains area contains the majority of the botter grade of
farmlands and most irrigation wells are in this area. There are two
important aquifers: (a) the Pleistocene alluvial deposits which are
utilized for the majority of domestic and some irrigation supplies,
and (b) the upper member of the Troutdale formation which is
utilized for most irrigation and municipal supplies.

The Pleistocene alluvial deposits, in general, form a blanket over
the Fourth Plains area ranging from a few feet to about 200 feet in
thickness. However, where the deposits are thickest and most perme-
able, the ground water drains out readily, so that they are dry or are
saturated only near the base. Where the deposits are thin, or are finer
grained and therefore less permeable, perched ground water is ob-
tained from lenses of coarser grained materials.

Almost everywhere in the area the upper member of the Troutdale
formation is an important aquifer. The unit ranges generally from
125 to 200 feet in thickness and consists predominantly of sand and
gravel which at most places is saturated. At some places the upper
strata have been weathered enough to reduce their permeability.
Some of the deeper strata have had their permeability reduced by
cementation. However, almost everywhere in the Fourth Plains area
except in the area northwest of Pioneer, beds of loose coarse permeable
sand and gravel are found at some level. Ground-water occurrences
in the Fourth Plains area are shown diagrammatically in figures 23,
24, 25, and 26.

Wat'er-table pond

Perched water table Well

E __________ —-—
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Cemented gravel

;
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Troutdale formation

Coarse sand and gravel

—_— ]
Clay Lower member of Troutdale formation

FIGURE 23.—Generalized section showing well supplied by water perched above main body of ground
water on impervious clay layer in area north of Vancouver. The perched water is recharged by precipita-
tion on immediate area. After reaching perched water table, water moves lateraVly to edges of clay
layer and then percolates downward to main body of ground water. The perched water table declines
greatly every autumn and yield then becomes very small.
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FIGURE 24.—Generalized section showing well which has been deepened and which now obtains water
from main body of unconfined ground water in area north of Vancouver. The perched ground water is
shut out by well casing. If well were not cased, water from perched horizon would run down inside of
-well to join water below. Recharge to water table is from leakage from perched ground water and from
direct precipitation where clay layer is absent.

Perched water table well Water-table pond
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FIGURE 25.—Generalized section showing well which has been deepened because water table in area north
of Vancouver declined so much during an extended period of drought that yield became irsufficient.
The deepened well (artesian) is supplied by water conflned in cemented gravel. Cemented gravel is not
a very good aquifer; it yields only enough water for domestic and stock use. However, the piezometric
surface fluctuates only very slightly, hence it is a more dependable supply. The silty clay grades into
sand a few miles away and recharge to cemented gravel is from precipitation which percolates downward
through sand in that area.

RECHARGE

Recharge is derived chiefly from precipitation that falls on tl = area
(fig. 22). It is possible that some recharge is derived alsc from
runoff from adjacent slopes bordering the Fourth Plains area to the
east and north but such recharge probably constitutes a very small
part of the total. :

Precipitation on the area probably averages about 45 inches annu-
ally (fig. 4). Over much of the Fourth Plains area, the scils are
coarse sand and gravel, and in some large parts of the area such as
Mill Plain and the vicinity of Orchards northward to Battle Ground,
there is practically no direct surface runoff. Through much of the
rest of the area the materials range from silt to sand of moderately
high vertical permeability and the amount of direct runoff is small.



72 GEOLOGY AND GROUND WATER, CLARK COUNTY, WASHINGTON

well Water-table pond
] ——_._Sand
Clay %

Perched water table
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Flowing well
' Salmon Creek

FIGURE 26.—Generalized section showing well in area north of Vancouver which was deepened still further
because larger supply of water was needed for irrigation. A layer of very permeable sand and gravel was
penetrated beneath cemented gravel. Water rose in casing above aquifer, so the a~uifer is classified as
artesian, although static water level is lower than when well was in shallower aquifer:. However, aquifer
is 80 permeable that drawdown is very small when well is pumped at yield required (' 50 gpm), and pump-
ing level 1s higher at that rate than it was when 5 gpm was pumped from cemented gravel.

It is probable that, in the area as a whole, direct runoff does not aver-

age more than 1 or 2 inches per year. However, runoff from springs

and seeps fed by shallow perched ground water undoubtedly is con-
siderably greater.

Consumptive-use data are not available for Clark County, but data
from other areas indicate that the average annual consumptive use in
the entire Fourth Plains area, including both cultivated and nonculti-
vated land, is between 15 and 20 inches.

If consumptive use and direct runoff are assumed to total 20 inches
annually, approximately 25 inches of precipitation becomes ground
water. This is more than 2 acre-feet per acre, or about 1,300 acre-feet
per square mile. Annual recharge on the total of about 185 square
miles included in the Fourth Plains area would be about 240,000 acre-
feet; however, a considerable part of this probably enters perched

3 s p

aquifers, whence much of it is discharged rather quickly into the

streams.

MOVEMENT AND DISCHARGE

Except for the small amount that runs off directly, precipitation
falling on the area enters the soil and subsoil to replace soil moisture
that may have been depleted by evaporation or transpirstion. Water
in excess of that required to replace the-deficiency in soil moisture
percolates downward to the water table. After reaching the water
table it percolates laterally toward the points or areas of discharge,
which are always at a lower altitude than the recharge area. Rate of
movement of the ground water generally is rather slow; in the Fourth
Plains area the rate is estimated to range between a fraction of a foot
and several feet per day, except at a few places where it is higher,
perhaps as much as 100 feet per day.
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The shape of the water table in the shallow aquifers is, to a consider-
able extent, a subdued reflection of the surface topography. The low-
est points on the water table are along the stream courses wtere the
ground water discharges, and the highest points are beneath the higher
lands between the streams. Because of the complexity of the topog-
raphy in the Fourth Plains area it was not feasible to show th- shape
of the water table. Water levels of wells in the deeper aquifers in
the Troutdale formation, especially where the water in these squifers
is confined, are more uniform. However, because of the lenticular
character of the deposits, wells of the same depth a short distance
apart may obtain water from different lenses within the aquifer and
thus may have considerably different water levels. The actual path a
particle of water follows from its point of entrance into the formation
to its point of discharge may be quite complex. The water-level con-
tours shown on plate 3, representing the height to which water will
rise in wells that end in the principal aquifer in the upper member of -
the Troutdale formation, therefore, are considerably generalized.

At most places other, lesser aquifers, both in the Pleistocene alluvial
deposits and near the top of the Troutdale formation, occur akove the
principal aquifer. Water levels of wells ending in these sh~llower
aquifers generally are higher than water levels in the principal aquifer.

The Columbia River is the ultimate drain for all surface and
ground-water discharge from the County. Although some ground
water may discharge directly into the Columbia River, a great deal
reaches the surface through seeps and springs which feed the tributary
streams which in turn discharge into the Columbia River. Measure-
ment of total ground-water discharge from the Fourth Plains area is
not feasible and was not attempted ; however, certain componerts were
measured and estimates were made of other components.

Spring discharge—Springs are common where the Troutdale for-
mation is exposed along the flanks of the valleys, particularly along
the Columbia River, Salmon Creek, and the East Fork of the Lewis
River. Especially notable are the series of springs that discharge
along the scarp extending from the eastern edge of Vancouver to
Prune Hill, a distance of about 6 miles. Most of the springs discharge
at an altitude of about 150 to.175 feet and the water apparently is dis-
charging from the base of the alluvial deposits and the top of the
upper member of ‘the Troutdale formation. The water table is held
at this high level by relatively impermeable materials at and rear the
top of the Troutdale formation. During the period April 11 to 19,
1949, the flow of most of the larger springs along this reach was meas-
ured and estimates were made of the flow of the smaller springs. Al-
though the measuring points were along creeks a few hundred feet. to
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about one-eighth mile downstream from the head of tho creek there
was no precipitation during this period and there had been none for
the previous 9 days, so that the water measured was entirely ground-
water discharge. The following table lists the springs and the meas-
ured or estimated discharge.

TABLE 6.—Discharge of springs and spring-fed creecks between Prune Hill and the
eastern edge of Vancouver, April 11-19, 1949

Distance Discharge
from Ells-
Spring Location and ( or) owner worth Mill

Plain Cubic | Gallons

road, feet per per

(miles) second | minute
1.0 mile east of Fisher. 4.01 east.._ 116 520
0.9 mile east of Fisher_ 3.91 east._. .41 185
0.75 mile east of Fisher 3.75 east.._ 1,22 1100
At Ten Mile Tavern. .. 3.44 east.. 1.22 550
Mrs, Emma Allen residence 2.90 east___ 1.5 1225
________________________________ 2.65.east__ .62 280
Dawson residence.___.._____... 1.98 east___ 115 1675
0.6 mile east of State hatchery.._ .| 1.39 east___ 3.92 1,760
E. Wood and E. B. Wood_._____ .| 1.22 east _ 1.48 665
Creek near State hatchery....__ .85 east... 13.5 6, 050
0.6 mile west of State hatchery 60 east._. 1.36 610
Near L. Maynard residence. - .25 east.__ 1.45 1200
Dr. Brougher residence....._____ .10 west__ .45 200
Near Felix Baranovich residence. ... 32 west__ 2.96 1, 330
Ellsworth Springs._______.__________ -| .60 west__ 4.64 22,085
Near Russell Landing___ ... ___________..._ .| .78 west._ 1.16 175
Near Hahn’s Chrysanthemum Gardens._.__ _| 1.22 west._ 1,11 150
Near Columbia Marine Service....—-_..____.__... 1.96 west... 1,22 1100

1 Estimated.
2 Measured by city of Vancouver, Oct. 15, 1945.

The total discharge along this line was almost 35 cfs, more than
514 cfs per mile. Beginning at the eastern edge of Vancouver in sec.
31, T. 2 N, R. 2 E., and extending northwest to the mouth of Burnt-
bridge Creek at Vancouver Junction is a stretch of the escarpment in
which there are no springs. Ground-water underflow from Fourth
Plains into the Columbia River in this reach is entirely underground
because the Troutdale formation is not exposed, and the overlying
alluvial deposits are permeable sand and gravel whick. permit the
ground water to reach the Columbia River without coming to the land
surface.

North of Vancouver Junction the Troutdale formatior is again ex-
posed in the bluff overlooking the flood plain and a few small springs
discharge some ground water; however, most of the ground-water dis-
charge in this area is into the Burntbridge, Salmon, Whipple, Gee,
and other Creeks south of the East Fork of the Lewi$ River.

Of the springs that discharge into the East Fork of the Lewis River,
measurements were made on only a few. Ground-water discharge in
the reach of the river between La Center and Battle Ground probably
is comparable to the discharge into the Columbia River between Van-
couver and Prune Hill
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Records are not available regarding fluctuations in discharge rate
of the springs. Undoubtedly the measurements made were of neither
the highest nor the lowest rates of discharge but possibly were of rates
somewhat above average. If it is assumed that ground-weter dis-
charge from the measured 6-mile reach is representative of discharge
from the Fourth Plains area along the entire reach of nearly 30 miles
bordering the Columbia River, then total discharge from the base of
the Pleistocene alluvial deposits and the shallower aquifers in the up-
per member of the Troutdale formation might be about 150 cfs, or
more than 100,000 acre-feet per year. In addition to the spring dis-
charge from the base of the Pleistocene alluvial deposits and the top
of the Troutdale, there undoubtedly is a great deal of underflow from
the area, both from shallow perched aquifers and through the deeper
aquifers in the upper member of the Troutdale formation. Urderflow
through the deeper aquifers cannot be measured and is dificult to
estimate. However, some idea of discharge from both the shallow and
the deeper aquifers can be gained by studying stream-discharge
records.

Ground-water component of streamflow.—During periods of fair
weather, the flow of most streams is maintained by discharge from
seeps and springs. Lakes and swamps under natural conditions, and
manmade reservoirs, also help to maintain base flow. The relation
of fairweather discharge of a stream to the altitude of the water table
is shown in figure 27. On this graph the discharge of Salmon Creek
at station LC 873, 4 miles east of Battle Ground, in the NE1,NW1;
sec. 4, T.3 N, R. 3 E., is plotted against water levels in well 2/3-26Q2,
a 21-foot well about 1 mile southeast of Fern Prairie. A fairly well-
defined relation between the two is shown even though the materials
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tapped by the well are not in hydraulic contact with the stream.
Where continuous records of streamflow are available the ground-
water component of streamflow generally can be determined with
a reasonable degree of accuracy. Unfortunately, continuous records
of flow are not available for the smaller streams in Clark County,
and all the gaging stations are upstream from the alluvial-plains
area. However, by correlating short records in the alluvial-plains
area with longer ones at nearby stations, rough estimates of ground-
water discharge can be made.

The gaging station LC 373, upstream from the alluvial-plains area,
has been maintained since October 1943. Discharge l'ydrographs
for the period October 1943—October 1954 were used in constructing
the baseflow recession curve shown in figure 28. Ups‘ream from
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FIGURE 28.—Base-flow recession curves for two stations on Salmon Creek.

gaging station LC 373 the Salmon Creek basin is under'ain almost
-entirely by volcanic rocks. The deep soil and subsoil on the gentler
slopes can hold considerable water, but the unweathered bedrock
beneath is comparatively impervious. The combination ¢t a shallow
pervious mantle and relatively impervious rock beneatl results in
a low direct-surface runoff and a high subsurface runoff that rapidly
depletes itself.

Within the Fourth Plains area, occasional streamflow measure-
ments were made at several different places downstream from gag-
ing station LC 873. In 1951, a recorder was maintained at gaging
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station LC 892, in the SE1 sec. 26, T. 3 N., R. 1 E., a short distance
upstream from the bridge on 1J. S. Highway 99. The base-flow re-
cession curve for Salmon Creek at station LC 392, shown on figure
928 along with the one at station LC 373, was constructed Ly using
the hydrograph obtained in 1951 together with occasional reasure-
ments made at other times.

The hydrographs of flow in Salmon Creek at the two gaging sta-
tions, LC 373 and LC 892, are s10wn on figure 29 for the perio1 June-
September 1951. The relation of precipitation and tempers are to
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discharge also is shown on figure 29. The daily precipitation and
temperature, in degrees Fahrenheit, are those recorded at the weather
station at Battle Ground. In 1950, occasional measurements of stream-
flow were made at gaging station LC 393, a short distance downstream
from station LC 392. On figure 30, the few measurements obtained
at station LC 393 during the period May-September 19%) are com-
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F1GURE 30.—Discharge of Salmon Creek, 1950,

pared with the hydrograph for station LC 373, southeast of Battle
Ground for the same period.

Downstream from gaging station LC 873, but above stations LC
392 and 393, the Salmon Creek basin is within the plains area. It is
underlain by porous soil and subsoil conducive to percolation. Little
water runs off directly; however, at places, relatively impermeable
silt or clay lenses or the weathered upper part of the Troutdale are
at shallow depth and impede downward movement of the ground
water. These silty and clayey layers cause bodies of shallow perched
ground water whose water levels rise rapidly during rainy periods
and decline steadily during periods of fair weather. The hydrograph
of well 2/3-26Q2 (fig. 22), 21 feet deep, illustrates this cy-le.

In comparing the hydrology of the Salmon Creek basin above
gaging station LC 873 with that of the part of the basin between
LC 373 and LC 392 or LC 893 (that is, within the plains area), it
would seem obvious that a larger proportion of precipitation in the
downstream reach becomes ground-water recharge, ultimately to re-
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appear in the stream as base flow. However, when base flows at the
upstream station are compared to those at the downstream station
(fig. 29) it is seen that, except at very low rates of discharge, the
downstream stations have a smaller base flow per square mile of drain-
age area. For example, the streamflow at station LC 392 on June 10,
1951, was 30.9 cfs (fig. 31). At station LC 873 on that date, the flow
was 9.7 cfs. The ground-water effluent to the stream between the two
stations was, therefore, 21.2 cfs. The drainage area above station
LC 3873 is 18.3 square miles and that between stations LC 392 and
LC 3873 is 70.1 square miles. The base flow, per square mile, above
LC 373 was, therefore, 0.53 cfs and below LC 873 it was 0.30 cfs.
Values of analogous streamflow during relatively low rate of discharge
are reversed. On September 15, 1959, base flow above station LC 373
was 0.07 cfs per square mile and the base flow below station L.C 373 was
0.2 cfs per square mile. The probable explanation is that some of the
recharge in the Fourth Plains area does not reappear as base flow but
percolates downward to recharge deeper aquifers and also that the
ground-water discharge to the stream in the plains area is slower be-
cause ground-water gradients are lower in the plains area.

The relation between base flows at upstream and downstream sta-
tions is more “clearly understood by comparing simultaneous flows
from the recession curves or from miscellaneous measurements at each
station. This relation is presented graphically by the curved line in
figure 81. The data shown graphically in figure 29, plus a few
measurements from station LC 375, were used in constructing this
curve; station LC 375, on Salmon Creek, is about 314 miles down-
stream from station LC 373.

In figure 31, the straight line across the graph at a 45° angle is an
equal-yield line, corrected for the difference in average precipitation
on the area above each station. That is, simultaneous discharges
from the two stations would plot along this line if the discharge were
directly in proportion to drainage area. The correction for lesser
average precipitation in that part of the basin downstream from sta-
tion LC 373 was made by subtracting the estimated average annual
consumptive use in the area from the average annual precipitation for
each area. Consumptive use was estimated at 20 inches based on data,
not here presented, supplied by the Department of the Army, Corps
of Engineers. The residual precipitation above the downstream sta-
tion was expressed as a percentage of the residual precipitation
above the upstream station, and the equal-yield line was shifted, to the
left accordingly. If the basin above station L.C 378 is considered as
the standard and if only base flows at the two stations LC 373 and
LC 392 are compared, the equal-yield line may be considered as a
“potential base flow” line for base flows at station LC 392. It repre-



80  GEOLOGY AND GROUND WATER, CLARK COUNTY, WASHINGTON

o
o

T — 7k e
5 T & iy
| | Upstream stations LC 373 ond LC 375 .
. plotted against downstream stations /]
50 LC 392 and LC 393
/
4

/ 7{‘\Loss to ground water
i T

”/ Equal-yield line, station LC 373

) A/ plotted against station LC 392
| £ [
o Vi |

Py /4
- [ —
v 4
5 / Io
. 4y,

Gain from ground water
|

| 2 3 4 567 10 50 100 500
DISCHARGE OF DOWNSTREAM STATIONS, IN CUBIC FEET PER SECOND

DISCHARGE OF UPSTREAM STATIONS, IN CUBIC FEET PER SECOND

FIGURE 31.—Comparison of base flow of Salmon Creek at upstream and downstream stations.

sents the amount of base flow that would ocecer if all the precipitation
that enters aquifers feeding the stream discharged to the stream at the
same rate at downstream stations as they do at upstream stations.
The difference beween the potential base-flow line and the actual rela-
tion between base flows at upstream and downstream stations can be
explained by differences in the hydrology of the two basins.

Figure 31 shows that (a) for rates of flow from 12 to 26.5 cfs
at station LC 392 the actual flow is greater than the potential flow,
(b) for rates of actual flow greater than 26.5 cfs the actual flow is less
than the potential flow, and (c¢) for rates of actual flow greater than
about 170 cfs, the potential flow is greater than the actual flow by an
approximately fixed amount, of about 150 cfs. With regard to the
first two features: below 26.5 cfs of actual flow, more water appar-
ently is discharged into the stream than can be accounted for. Above
26.5 cfs of actual flow, less water is discharged to the stream than
should be on the basis of the potential flow line; therefore, some loss
other than by percolation to the stream is indicated.

As for loss from the shallow body other than to the stream—it has
been explained (p. 75) that deeper aquifers largely discharge di-
rectly into the Columbia River, and recharge to these, in large part,
is derived from overlying shallow aquifers. To complicate this pic-
ture, however, a part of the discharge from the deeper aquifers enters
Salmon Creek, as illustrated diagrammatically in figures 25 and 26.
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Although the discharge from shallow aquifers both to the steam and
to deeper aquifers varies greatly because water levels fluctuzte over a
wide range, the head on the deeper aquifers fluctuates very little and
consequently the rate of discharge from these deeper aquifers both to
the Salmon Creek and to the Columbia River is fairly constant.

On the basis of the foregoing discussion, under those conditions
where actual base flow is less than potential base flow, the difference
is explained by loss of water from the shallow aquifers to the deeper
aquifers in an amount greater than the amount gained by tl'e stream
from the deeper aquifers. Conversely, when the actual base flow is
greater than the potential base flow, more water is added to tl'= stream
than can originate from the shallow aquifers. This differenc> is made
up of discharge from deeper aquifers to the stream during those
periods of low level in the shallow aquifers when water loss from them
to the deeper aquifers is relatively small.

As both the loss from the shallow to the deeper aquifers end from
the shallow aquifers to the stream are dependent, in part, on the head
(or position of water level) in the shallow aquifers, it follows that
there should be some type of definite relationship between the actual
base flow in Salmon Creek and that part of the potential hese flow
that is lost to the deeper aquifers.

Using data supplied by figure 31, and disregarding for the moment
the fact that actual base flow includes the increment contributed to
the stream from deeper aquifers, the actual base flow was plotted
against the difference between actual and potential base flow (fig. 32).

The point in figure 832 where the curve crosses the zero ordinate
represents the base flow when the actual and potential base flows are
equal; that is, when the loss from shallow to deep zones is exactly
balanced by the contribution from the deeper aquifers to Salmon
Creek. The curve indicates this situation occurs at an actual base
flow of 26.5 cfs.

Another item shown by the curves in figures 31 and 32 is of interest.
It will be noted that, at an actual base flow of about 12 cfs, tl'> poten-
tial base flow is about 3.5 cfs, and the difference between actual and
potential base flows is about 8.5 c¢fs. That is, at a base flow of about
12 cfs, the gain to the stream from the deeper aquifers exceeds the
loss from the shallow to the deeper aquifers by about 8.5 cfs. Thus, at
a discharge of 12 cfs, the contribution to the stream from the deeper
aquifers cannot be less than 8.5 cfs, nor can it exceed 12 cfs. The
contribution of the deeper aquifers therefore probably is between 9
and 10 cfs.

In table 7 the average monthly base flow and potential base flow
at the downstream station were obtained by selecting values from the
base-flow relation graph in figure 81 that corresponded to the average
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FIGURE 32.—Actual base flow at station LC 392 (from base-flow relation curve) comparsd with difference
between actual and potential base flow. Negative ordinates indicate that actual bass flow is less than
potential base flow and show loss to deeper aquifers.

monthly base flow at the upstream station LC 373 which were deter-
mined from hydrographs for the period 1944-54.

Line D of table 7, difference between actual and potential base flow
at station LiC 392, gives the amount of water lost by deep percolation;
water that presumably percolates downward into the Troutdale for-
mation and moves southwestward to discharge directly into the Co-
lumbia River. The average monthly loss during the yesr is 38 cfs,
which is more than 27,000 acre-feet. The drainage area of Salmon
Creek above station LC 892 within the Fourth Plains area is about 40
square miles. The ground water lost to deep percolation thus would
be a little more than 1 acre-foot per acre. Actual recharge to the
deeper aquifers would be the amount lost to deep percolation plus
the discharge from the deeper aquifers into Salmon Cree, or 50 cfs,
which is equivalent to about 1.4 acre-feet per acre.

The foregoing estimates were based largely on the unproved as-
sumption that differences between base flow from the plains area and
from the foothills area are caused for the most part by loss of water
to deep percolation. A corollary to that assumption is that evapo-
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TaBLE 7.— Average base flow, in cubic feel per second, at various stations o~ Salmon
Creek

Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sert. | Annual

A. Base flow at LC 373, near Battle Ground

8.7 31 55 57 60 54 38 24 14.5 6.3 3.3 2.7 20.5

B. Base flow at LC 392
[From base-flow relation curve, fig. 32]

28.5 69 110 115 120 108 80 56 39 24 17.5 1e 65.2

C. Potential base flow at LC 392
[From straight-line graph, fig. 32]

30.5 109 192 199 210 189 133 84 51 22 1.5 L 1
D. Difference between potential and actual base flow at LC 392 (C—B)
[Lost to deep percolation]
2 40 82 84 90 81 53 28 [ 12 -2 —6 —6.5 38

E. Ground-water recharge to deeper aquifers (D+10)

12 50 92 94 100 91 63 38 22 8 4 3.5 48

transpiration per unit area in the plains area is no greater than in
the foothills area, an assumption that appears to be reasonsble but
has not been proved; furthermore, the estimates were on incomplete
field data. For these reasons they should be considered as rough esti-
mates only.

QUANTITY AVAILABLE

It has been shown that discharge from the shallower aquifers, in-
cluding perched aquifers, dwindles to only a few cubic feet per second
during periods of prolonged dry weather. However, even though
natural discharge from these aquifers is comparatively small, there
probably are large quantities of water available in storage which
could be utilized by wells. If the average saturated thickmess of
the shallow aquifers is only 20 feet at low stage, there still would be
about 5 acre-feet of water per acre in storage. At some places the
saturated thickness may be less, but generally it probably is more
than that. Water withdrawn from shallow storage during summer
months would be replenished early in the winter.

It was estimated that annual recharge to the deeper aquifers within
the Salmon Creek drainage is more than 114 acre-feet per acre. Of
the total, more than 1 acre-foot per acre is believed to move south-
westward and to discharge into the Columbia River, while the re-
mainder discharges into Salmon Creek. Projecting the rate of re-
charge to include all the Fourth Plains area (about 180 square miles),
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the total annual recharge would be more than 150,000 acre-feet. It
seems probable that a large part of this ground water could be recov-
ered through wells if it were needed.

LOWLAND AND FLOOD-PLAIN AREAS

The lowlands and flood plains included in this section are those of
the Columbia River, the Lewis River, and the East Fork of the Lewis
River. The valley floors are underlain by silt, sand, gravel, and
boulders deposited in stream channels and on the adjacent flood plains.
These alluvial deposits range in thickness from a few feet to more
than 100 feet. The coarser grained strata are extremely permeable
and yield very large amounts of water. At some places coarse sand
and gravel in the Troutdale formation underlie the alluvial deposits
and also yield large amounts of water.

+ - COLUMBIA RIVER LOWLAND
The flood plain of the Columbia River on the Clark County (Wash-
ington) side of the river ranges from a few hundred feet to slightly
more than 3 miles in width. Actually, the usable flood plain on this
side of the river is confined largely to two locations: a strip extending
nearly 6 miles eastward from Camas, and an area extending some 7
or 8 miles southeast and northwest of Vancouver.

Vancowver area.—The eastern limit of the flood plain at Vancouver
is about 3 miles east of the Interstate Bridge at Vancouver. From a
narrow point at its eastern end the flood plain broadens to a width
of about three-quarters of a mile half way to the bridge. Northwest
of the bridge the flood plain broadens to about 3 miles in width.
Although the flood plain continues northwestward beyond the north-
west corner of the county, beyond a point about 4 or 5 mil»s northwest
of the bridge the surface is low and is covered largely 'y lakes and
swamps.

The aquifers underlying the slope and benches on wtich the city
of Vancouver lies are hydraulically continuous with the aquifers
underlying the flood plain and in this report are considered with the
aquifers in the lowland area. As was explained in the section on
geology, the valley wall of the ancestral Columbia River extends
northwestward from a point in the NW1 sec. 31, T. 2 N, R. 2 E,, to
Vancouver Junction.

Approximately 70 wells have been drilled in the lowland area at
Vancouver. Most of the wells obtain water from Recent alluvium
and the Pleistocene alluvial deposits,.although some wells have been
drilled through these deposits into the upper part of the Troutdale
formation. On the flood plain the top of the Troutdals formation
ranges from 100 to 120 feet below the land surface (70 to 20 feet below
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sea level). On the terraces the depth to the top of the Troutdale
is as much as 273 feet, depending upon the altitude of the land surface.
The top of the Troutdale formation apparently rises slightly toward
the northeast, and is about 45 to 55 feet below sea level in tho north
part of Vancouver.

At the east end of the Vancouver area the Pleistocene deposits
consist almost entirely of gravel and sand. This is illustratec by the
logs of wells 2/1-23Q1 to Q4, 28R1, 26G1, 36B1 to B8 (city of Van-
couver), wells 2/1-35F1 to F4 (Buffalo Electro-Chemical Co.), and
wells 2/1-27TM1 to M8 (Columbia River Paper Mills). Westward
the upper strata are fine-grained sand or silt, and the top of the gravel
is at progressively greater depths as shown by the log of well 2/1-28G3
(Port of Vancouver) and by the logs of wells 2/1-21N1 and N2 (The
Carborundum Co.). About 2 miles northwestward, as indicrted by
the logs of wells in secs, 18 and 19, T. 2 N, R. 1 E. (Aluminum Co.
of America), the gravel of Pleistocene age has largely pinched out
between the thickening sand and silt section and the nearly horizontal
upper surface of the Troutdale formation.

Nearly 50 industrial, municipal, and institutional wells, with yields
as much as 4,600 gpm, have been drilled into the Pleistocene send and
gravel deposits. Of 21 municipal and industrial wells for which both
yield and drawdown data were reported the average yield is 1,560
gpm with an average drawdown of 8.3 feet. All these wells were
completed by perforating the casings; the wide range in drewdown
in wells only short distances apart indicates that some of th= wells
have a low efficiency. Several wells were reported to yield 2,000 gpm
with a 4-foot drawdown. Wells 2/1-21N1 and N2 were reported to
yield 1,600 and 1,540 gpm, respectively, both with a 114-foo* draw-
down. Wells 2/1-35F3 and F4 were reported to yield 4,000 gpm each,
with drawdowns of 4 and 3 feet, respectively. Wells 2/1-27M7 and M8
were reported to yield 4,600 gpm but the drawdowns are not known.
From the yield-drawdown data it would appear that maximum specific
capacities exceed 1,000 gpm per foot; although aquifer tests have not
been made, these data suggest that coeflicients of transmiscibilities
are about 2 or 3 million gpd per ft (gallons per day per foot).

The gravel strata tapped by wells of the Aluminum Co. of America
(locations are shown in fig. 33) are believed to be in the upper part
of the Troutdale formation. The top of these gravel strat~ range
from 96 to 107 feet below the surface, or about 67 to 88 feet below
sea level. In 1954, pumping tests were made on some of the wells by
John W. Robinson, consulting geologist of Tacoma, Wash., and by the
Aluminum Co. of America. The data obtained during these tests
have been analyzed by the writer. Precise evaluation of hydrologic
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FI6URE 33.—Sketch map showing location of Aluminum Co. of America wells. Num-rals in parentheses
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factors was precluded by the physical conditions prevailing during
the tests. Operation of the plant could not be interrupted and various
individual wells and well groups, which are on automatic operation,
cut off and on at frequent intervals. The general trend of water-level
fluctuations in the wells closely parallel tidal fluctuations in the Colum-
bia River and this trend must be compensated. However, the data ob-
tained did permit determinations of approximate values for coefficients
of transmissibility and storage.

Although the sand overlying the aquifer at the Aluminum Co. plant
is not impermeable and water falling on the area can percolate down-
ward, the transmissibility of the aquifer is so much greater than the
transmissibility of the overlying sand that the aquifer reacts as an
artesian aquifer during pumping. The aquifer apparently is re-
charged indirectly from the nearby Columbia River, through the over-
lying sand. Because of the very great difference betwe-n the hori-
zontal permeability of the gravel and the vertical permeability of the
overlying sand (probably about 1,000 to 1), the effective distance to the
recharge boundary is several times the distance of the wells from the
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river. Eastward toward Vancouver the aquifer is directly overlain by
Pleistocene gravel aquifers, which apparently are recharged directly
by the Columbia River. Relation of the river stage to the altitude of
the water table at Vancouver is shown on figure 34.

Because of the high transmissibility of the aquifers at the altminum
plant and the moderately low coefficient of storage, the cone of pres-
sure relief surrounding a pumped well expands very rapicly and
reaches a source of recharge within a short time after pumping begins.
For that reason, only the first few minutes of the pumping test could
be used for evaluating aquifer characteristics. Water-level re-orders
were maintained on wells 2/1-19B2 and 18P2 and on 18P7 at various
times. Drawdowns in these observation wells due to pumping of the
different wells and pairs of wells are shown in the traces on the
recorder charts. Transmissibilities determined by analysis cf these
data appear to be fairly reliable. Table 8 lists pertinent data.

TaBLE 8.—Aquifer-test data, wells of the Aluminum Co. of America at Vancouver,

Wash.
Pumping well Observation vell
Distance from | Drawdown at | Drawdown
Number Yield observation |end of 20 min., | divided by
(gpm) well (feet) 1.39X10-2 yield -
day (feet)

Analysis of data shown on figure 35

Well 2/1-19F2

2/1_%853 } 1,700 1,110 0.28 1.65X10~4
1oB6." } 2,000 785 .40 2. 0010~

19B4__ - 770 1,025 .15 1.95X10-¢
4,300 1, 240 .65 1. 51X104

Analysis of data shown on figure 36

Well 2/1-18F2

2/1-19B3...__ o 1585 017 1.0X10-4
} 2, 000 1,575 .18 L9X10-

770 1,675 .085 1.10X10~4

4,000 460 1.00 2.5X10-

Analysis of data shown on figure 37

Well 2/1-18F7

770 1,760 0.08 1.03X10+
4,000 13 1.76 4.4X104

1, 750 1,780 .18 1.03X10-¢
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The transmissibility and coefficient of storage determined from ob-
servations in well 2/1-19B2 while wells 2/1-19B1 and B6, B3 and B35,
19B4, and 18P6 were pumped either individually or in pairs, at dif-
ferent rates, were computed graphically (fig. 35). The equation used

@= Yield, in gallons per minute
5= Drowdown, In feet 4
0.5 7= Transmissibility, in gallons per day
per foot. /
$= Coefficient of storege A
F r= Distance from discharge well to the
Py point of observation, in feet
= 1.0 t= Time the well has been pumped, A
$ in days. / 7.5280__ 52
& S 28mxio*
e 4 7= 1.9X108
w i8P6
> 1.5 s= 03Tt
S Ry
z (3
= L/ 19B3 and
Q 985
o
z,. 138 and /DISB4
e 4
o
0.3X1.99%108X1.39X10-2
§= === e — - 0.0004
44002
/]
2.5 /
/
3.0 4
100 200 300 400 500 700 1000 2000 3000 5000

DISTANCE FROM PUMPING WELLS TO WELL 2/1-19B2,IN FEET

F1aURE 35.—Drawdowns in well 2/1-19B2 caused by pumping of wells 19B3 and 19B5, 19B" and 19B6,
19B4, and 18P6.

for computing transmissibility was adapted from Cooper and Jacob
(1946, p. 526-534) :

528Q log:, :—f

81— 82

T=

The above equation was applied by selecting a convenient interval
of time after pumping began, in this case 20 minutes, and determin--
ing the drawdown produced in the observation well by pumping other
wells or pairs of wells. It should be pointed out that pumping of
the wells (or pairs) was done at different times and the drawdown
resulting was caused only by that particular well (or pair). The
wells were pumped at different rates, and as the drawdown in an ob-
servation well is directly proportional to the rate of pumping, each
drawdown was divided by the respective pumping rate so that each
would be on an equivalent basis. The drawdown divided Ly yield

s
Q
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was plotted on the arithmetic scale on semilog-coordinate paper,-and
the distance from the pumped well to the observation well () was
plotted on the logarithmic scale. A straight line through the plotted
points defines the locus of all possible values of

8

Q

and ». By selecting 7, and 7, one log cycle apart, the equation given
above reduces to

528
T —ZS—Q'
where

As
Q

is the change in this factor over a log cycle.

For the test data on figure 85, As is 2.81 X 10, making 7’=1.9 X 10¢
gpd per foot.

The equation used to compute the coefficient of storag» is

0.3T¢
7S

S:

where 7, is the value of 7 at the zero intercept. Because the drawdowns
in well 2/1-19B2 were measured at the end of a 20-minute pumping
period, ¢ is taken as 20 minutes or 1.39 X102 day. With these data
inserted into the equation, S=4.15X 10

Figure 36 shows the plotted data obtained from observations at
well 2/1-18P2 while wells 2/1-19B1 and B6, B3 and B5, and 19B4,
and 18P6 were pumped either individually or in pairs. Cimilarly, on
figure 37, data are shown that were obtained from observstions at well
2/1-18P7 while wells 19B4 and 18P6 were pumped individually and
also while wells 19B1 and B6 were pumped simultaneously.

An aquifer test made Oct. 20, 1954, on well 2/1-18P6 vith observa-

 tions on well 2/1-18P7 and on 2/1-18P2 also appears to give reliable

results. Data obtained during the test are shown oo the following
table. The graphical analysis of these data is shown on figure 38.

After well 2/1-18P6 had discontinued pumping at a rate of 3,000
gpm. the recovery, 20 minutes later, in well 18P7, 13 feet distant, was
1.50 feet and the recovery in well 18P2, 460 feet distant, was 0.78 feet.
The slope of the line connecting these two points on the graph is
0.46 feet per log cycle. Evaluation of the expression 52¢/As shows a
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FIGURE 36.—Drawdowns in well 2/1-18P2 caused by pumping of wells 18P6, 19B4, 19B3 and 19B5, 19B1
and 19B6. Letter symbols same as in figure 35.
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DISTANCE FROM PUMPING WELLS TO WELL 2/i-I18P7,IN FEET

FIGURE 37.—Drawdowns in well 2/1-18P7 caused by pumping of wells 19B4, 18P6, and 19B1 and 19B6.
Letter symbols same as in figure 35.

transmissibility of 3.4X10°. Similarly, the recovery measurements
on wells 18P7 and 18P2 after well 18P6 had discontinued pumping at
a rate of 4,000 gpm were plotted. These data fall on a line, tt = slope

695-385 O - 64 - 7
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FIGURE 38.—Aquifer test on well 2/1-18P6, Vancouver, Oct. 20, 1954.

TaBLE 9.—Aquifer-test data for well 2/1-18P6

Drawdown Corrected
Time Well ‘Water level (—)or Tidal correc- | drawdown
(feet) recovery(+) | tion (‘eet) | or recovery

(feet) (feet)

19:45 | 2/1-18P7___
2/1-18P7___

p.m.
12:20 } 2/1-18P2 . ... 28.00 +1.06 —.03 - +1.03
12:20 | 2/1-18P7_ ... _. 26.84 +1.97 —.03 +1.94

1 Started pumping well 2/1-18P6 at 9:30 a.m. at 3,000 gpm.

2 Low tide at 10:00 a.m,

3 Stopped pumping well 2/1-18P6 at 10:42 a.m.

4 Started pumping well 2/1-18P6 at 11:34 a.m. at 4,000 gpm.

5 Stopped pumping well 2/1~-18P6 at 12:00 m.
of which is 0.59 feet per log cycle. The transmissibility, derived
from these data, is therefore 3.6 X10°.

Three other aquifer tests were run on wells of the Aluminum Co.
of America in 1954. At different times, well 2/1-19B5 was pumped
and water levels were measured in well 19B3, well 19B3 was pumped
and measurements made in well 19B5, and well 19A1 was pumped and
levels were measured in well 19A2. The following table lists the co-
efficients of transmissibility and storage determined from all the fore-
going aquifer tests.

The data in table 10 indicates that aquifer transmissibility is fairly
uniform from well to well throughout the well field, and that large
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TABLE 10—Summary of aquifer-test data for wells of the Aluminum Co. of America
at Vancouver, Wash.

Observation well

Pumped well Distance Coefficient of —
from
No. pumped
well (feet) Transmis- Storage
sibility

2/1-19B5 ee-| 2/1-19B3. . 85 2.9X108 0.0003

9B e eeeam 19B5_ .. 85 2.3X1086 . 00017

T19A1 e 19A2 . ___ 285 3.3X108 . 00055
2/1-19B3, B5.

B 1Bl 9B e 19108 0004

1.9X106 . 0006
- 18P6.
2/1-19B6, 19B1
19B4. 3.2X106 . 00024
18P6____
2/1-18P6..._ 18, 5%108 |

1 Average on two tests shown on figure 38.

quantities of water are available in the Columbia River lowland.
“With a very large source of recharge close at hand (minimum flow
of the Columbia River is about 35,000 cfs), with a static head of 70 to
80 feet above the top of the aquifer and with transmissibilities rang-
ing from 2 to 4 mgd (million gallons per day) per foot, yields of about
50 to 100 mgd might be obtained per mile length of lowland along the
river. Total potential yield for the 7- to 8-mile strip might approach
half a billion gallons a day.

Camas-Washougal area.—The strip of Columbia River valloy low-
land which terminates abruptly, at the western edge of Camas, against
the volcanic rocks forming Prune Hill extends nearly 3 miles up-
stream from Washougal, a total length of about 6 miles. The average
width of this strip is about 1 mile, but except for-a narrow strip along
the Columbia River, the alluvium forms a bench considerably above
the present-day flood line. The Washougal River, which enters the
valley of the Columbia midway along this stretch, apparently built a
broad but very short fan into the Columbia River valley at this point.
The alluvial materials underlying the bench apparently were de-
posited chiefly as a fan by the Washougal River. Surface exposures
and well logs indicate that these materials are almost entirely coarse
sand and gravel, with some boulder horizons.

Approximately 25 wells have been drilled in the lowland in the
Camas-Washougal area. Although a few of these wells aprarently
entered the upper member of the Troutdale formation at elevations
of 20 to 40 feet below sea level, almost all ground-water supplies have
been developed in the overlying Pleistocene alluvium. The wells
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range in depth from 41 to 142 feet and average about 10C feet. Yields
are as great at 2,600 gpm.

The largest development of ground water was made by the Crown-
Zellerbach Corp., which has 9 wells yielding 1,220 to 2,600 gpm, with
a reported average of 2,080 gpm. Drawdowns range from 4 to 11 and
average 6.7 feet. The best reported specific capacity is 525 gpm per
foot, 2,100 gpm with a 4-foot drawdown. All these vwells are in a
small area near the western end of the alluvial bench, within a few
hundred feet of the Washougal River.

The city of Camas has three wells a short distance east of the Crown-
Zellerbach wells. When tested, these wells reportedly ranged in yield
from 1,200 to 1,800 gpm. The Columbia Water Co., which supplies
the town of Washougal, has 2 wells about 1 mile east and 3 wells
about 3 miles east of the Crown-Zellerbach wells. The yields of these
wells range from 625 to 1,200 gpm.

All the wells described above were completed with perforated
casings instead of well screens; it is likely that even larger specific
capacities generally would result if screens, of the proper slot size,
were used. Although no aquifer tests were made in the area, it is
obvious that coefficients of transmissibility are very high, probably
about the same as in the Vancouver area where they range from 2 to 4
mgd per foot.

Recharge to the alluvial bench is from precipitation on the bench,
from seepage from streams rising on Mount Norway and Nichols
Hill, and from infiltration induced from the Washougal and Columbia
Rivers. Logs of wells indicate that there is good hydraulic connection
between the aquifers and the rivers. Reported static levsls, measured
at the time the wells were drilled, obviously are related to river stage;
this relation also indicates good hydraulic connection. The Crown-
Zellerbach Co. pumps 20 mgd from a very small ares, apparéntly
without excessive interference between wells. It seems obvious that
the source of a large part of this water is the Washougal River. The
wells of the city of Camas and two wells of the Columbia Water Co.
are about midway between the Washougal and Columbia Rivers;
pumping of these wells probably induces infiltration fror: both rivers.
The other three Columbia Water Co. wells are on the bank of the
Washougal River, near the apex of the fan.

Many other locations on the alluvial bench would be suitable for
ground-water development. The potential yield along the 6-mile
reach is probably at least several hundred million gallon= a day.

EAST FORK OF THE LEWIS RIVER FLOOD PLAIN

The East Fork of the Lewis River flows in a flood plein underlain
by stream alluvium from La Center upstream to Lewisville Park,
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directly north of Battle Ground. The average width of the flood plain
in this 6-mile reach is more than half a mile. Upstream from the
park the river is confined to a much narrower valley, with alluvial
terrace remnants at places forming the stream banks within the valley.
The alluvial deposits are coarse and permeable, and although shallow,
are capable of yielding moderately large supplies of water. Only a
few wells have been dug or drilled into them. Yield data have been
reported for only three wells tapping these deposits, as follows: well
4/1-138J1, 364 gpm with a 114-foot drawdown; well 4/2-19C1, 147
gpm; well 4/2-22H1, 130 gpm with a 15-foot drawdown. It is very
likely that comparable yields could be obtained from wells at many
other places along the flood plain.

LEWIS RIVER FLOOD PLAIN

The Lewis River, which forms the boundary between Clark and
Cowlitz Counties, enters the flood plain of the Columbia River at
Woodland. Below Woodland the combined flood plain, which is 2 to
3 miles wide, lies almost entirely within Cowlitz County. More than
a dozen wells ranging in depth from 12 to 40 feet have been dug or
drilled on the flood plain for irrigation purposes, all within Cowlitz
County. The records indicate that the alluvial deposits are much
finer grained than those at Vancouver or Camas. However, 13 wells
reportedly range in yield from 150 to 500 gpm and average nearly
325 gpm.

From Woodland to a point about 6 miles upstream the flood plain
averages about three quarters of a mile in width and a considerable
part is in Clark County. Although several wells have been dug or
drilled on the flood plain in Clark County, these are chiefly for do-
mestic and stock use. In sec. 18, T. 5 N., R. 1 E., in Cowlitz County
two wells, both 40 feet deep have been drilled on the flood plain for
irrigation use. Of these, one has a reported yield of 400 gpm with 6
feet of drawdown and the other has a reported yield of 300 gpm with
5 feet of drawdown. The aquifers tapped by them are coarse sand
and gravel. Moderately large to large yields probably can be obtained
at most places from the alluvial deposits in the flood plain of the
Lewis River.

CHEMICAL QUALITY OF GROUND WATER

The chemical quality of ground water is very important to all water
users, because certain mineral elements are detrimental or injurious
if present in too great a concentration. In most respects the water
in Clark County is suitable for all uses.

Water vapor in the air contains no minerals; however, as it collects
into raindrops and snowflakes and falls to the ground it picks up
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some atmospheric gases and dust particles which in part dissolve, so
that rainwater generally has a very small amount of dissolved mineral
matter. More important, the rainwater contains appreciable amounts
of carbon dioxide and oxygen which aid the water in dissolving min-
erals from the soil and rock with which it comes in contact. Acids
formed by decomposition of vegetation are picked up by the water as
it percolates through the soil, and these also increase the ability of
the water to dissolve minerals.

There is a wide range in the solubility of minerals, and the presence
or absence of readily soluble minerals is an important factor in de-
termining whether the ground water will contain a large or a small
amount of dissolved mineral matter. The lithologic cheracter of the
formation through which the ground water percolates is an important
factor in shaping the chemical character of the water. The concen-
tration and kind of minerals dissolved in the water determines the
hardness, salinity, iron content, corrosiveness, and other character-
istics of the water. Chemical characteristics of the ground water in
the various formations were discussed briefly in the section on water-
bearing characteristics of the rock formation.

Table 18 lists 12 partial or comprehensive analyses of ground water
in Clark County. In addition to these analyses, chloride and hardness
(expressed as CaCO; were determined by field methods for a number
of water samples; results of these tests, which are only approximate,
are given in parts per million (ppm) in table 19.

HARDNESS

Hardness of water is caused by soap-consuming and scale-forming
materials, chiefly calcium and magnesium. Water that is hard re-
quires large amounts of soap to form a lather. Hard weter also pro-
duces scaly deposits in pipes and tanks with which it comss in contact,
especially when the water is heated while in contact w'th the pipes
and tanks.

Most of the water samples that were tested for hardress in Clark
County are in the categories of soft (0-60 ppm) or moderately hard
(61-120 ppm). Of the 12 analyses and 254 field tests, 83 were of soft
water, 168 were of moderately hard water, and 15 were of hard water
(121-180 ppm). Most of the wells yielding soft water are less than
50 feet deep; this fact suggests that the distance traversed and length
of time that water is in contact with the rock are factors in determining
how much calcium and magnesium will go into solution.

The hardest water tested had a hardness of 170 ppm, which is not
excessive in comparison with that of water used in many other parts
of the United States. Therefore, although hardness of ground water
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in Clark County may present a problem to a few users, it will give
little or no trouble to most users.

CHLORIDE

Chloride in ground water commonly is thought of as being present
as a result of the solution of sodium chloride (common salt). Of 266
water samples analyzed for chloride, only 13, less than 5 percent, con-
tained more than 20 ppm of chloride. Only one sample had a chloride
content of more than 75 ppm. This sample, from well 4/3-18N2, a
flowing well reported to be 580 feet deep, had a chloride content of
224 ppm. However, several drillers have reported water too selty for
use in a few wells drilled north of the East Fork of the Lewis River.
The saline water in that area apparently comes from the lower part
of the Troutdale formation.

The U.S. Public Health Service (1943) recommends that tl< chlo-
ride content of public water supplies preferably should not exceed
250 ppm. No known public or private domestic supplies in the county
approach the limit.

IRON

In general use of the water, more trouble is caused by ercessive
amounts of iron in ground water than by any other mineral or chemi-
cal characteristic.

Iron is not known to be injurious to health (Negus, 1938, p. 253)
nor is it known to affect adversely the use of the water for irrigation.
However, excessive amounts will produce certain undesirable effects.
Excessive iron in drinking water gives the water a taste that is un-
pleasant to most people. It causes a yellow or reddish stain on plumb-
ing fixtures and cooking utensils, and stains clothes washed in the
water. Many industrial processes cannot tolerate excessive iron in
the water.

According to the U.S. Public Health Service drinking-water stand-
ards, an iron and manganese content of more than 0.3 ppm is unde-
sirable. Concentrations af iron that will be detrimental for industrial
use depends upon the nature of the industry, but for many industrial
uses iron in excess of 0.3 ppm is highly undesirable. Of the 8 water
samples for which iron was determined, 3 had an iron content of more
than that amount. No field tests were made for iron, but a number
of users reported objectionable amounts of iron in the water.

Treatment of water for removal of iron is relatively simple. The
most common method is aeration and filtration. Ordinary zeolite
water softeners also will remove the iron if the concentration is not
more than about 1 ppm and the iron is in a reduced state. Iron re-
moval in large municipal and industrial supplies is generally ac-
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complished by aeration which oxidizes the iron and causes it to
precipitate. Subsequent filtration removes the precipitate.

FLUORIDE

Fluoride in water in excess of about 1 ppm may cause the dental
defect known as mottled enamel if children use the water during the
formation of the teeth (Dean, 1936). The severity and percentage of
incidence increase markedly with an increase in fluoride content until
at 6 ppm an incidence of 100 percent is not unusual.

Water containing small amounts of fluoride, however, was reported
by Dean (1942) to be beneficial in prevention of dental d~cay. It has
been shown that school children using water containing about 1 ppm
of fluoride experience only one-half to one-third as much dental decay
as comparable groups using water that contains no fluor‘de.

Fluoride determinations were made in 9 of the 12 analyses of ground
water given in table 18. The concentrations of fluoride range from
0t0 0.6 ppm and thus are well below the harmful range.

CORROSIVENESS

Oxygen, carbon djoxide, and vegetable acids are the principal
constituents of ground water that cause corrosive deterioration of well
casing, pump pipes, pumps, tanks and water pipes in distribution
systems. Often, however, the deterioration is not as objectionable as
is the presence of the iron which stains utensils, plumling fixtures,
and laundry by going into solution in the process of the ceterioration.

Water from shallow depths usually is more corrosive than that
from greater depths. Rainwater contains considerable oxygen and
carbon dioxide. As the water percolates downward through the
soil and, rocks, the free oxygen combines with organic and inorganic
materials. The reaction of carbon dioxide with water forms carbonic
acid which, in turn, reacts with various minerals to form bicarbonates.
The farther the water percolates into the ground, the less free oxygen
and carbon dioxide remain to cause corrosion. For this reason hard
water, whose carbon dioxide has been used up in dissolving minerals
and whose oxygen content also has been reduced, is generally less
corrosive than water of low mineral content and hardness.

The pH of a water is a measure of its acidity or corrosiveness.
Water having a pH of less than 7 is acidic in reaction, and one having
a pH of more than 7 is alkaline in reaction. PH determinations were
made on 11 of the 12 samples given in table 18. Of these, the pH of
only 2 is less than 7. Hence, only 2 of 11 water samples are likely to
be corrosive. However, the water from many of the shallow wells is
probably somewhat corrosive.
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SUITABILITY OF WATER FOR IRRIGATION

Several chemical factors affect the suitability of water for agricul-
tural use. The most important are (a) the total concentration of
soluble salts, (b) the relative proportion of sodium to other cations-
and (c) the concentration of boron.

The concentration of soluble salts (dissolved solids) is reported in
parts per million in table 18. The specific conductance of the water
also is an indication of the concentration of soluble salts. When spe-
cific conductance has not been determined, its value in micromhos per
centimeters can be approximated by multiplying total solids in parts
per-million by the factor 1.6. According to Agriculture Handbook
No. 60 (U.S. Salinity Laboratory staff, 1954, p. 71), water having a
conductivity of less than 750 micromhos per centimeter generally is
satisfactory for irrigation insofar as salt content is concerned. The
highest conductivity measured in ground water of Clark County is 376
micromhos. The highest concentration of dissolved solids determined
is 238 ppm, equivalent to a conductivity of approximately 380 micro-

~mhos. Thus, all the water samples tested contain far less dicsolved
solids than the upper limit given for satisfactory irrigation use.

The relative proportion of sodium to other cations is known as per-
cent sodium. However, a better index as to the sodium (alkali) haz-
ard of a water is given by the sodium-adsorption-ratio (SAR), which
is related to the adsorption of sodium by the soil. This ratio is de-
fined by the equation : '

Nat

Ca*> Mg™
2

in which the concentration of the respective ions is expressed in milli-
equivalents per liter. Sodium-adsorption-ratios are given for 9
ground-water samples in table 18. None of these values are mors than
0.5, which, according to the classification given in Agriculture Hand-
book No. 60 (p. 80), is an extremely low sodium (alkali) hazard.

Although boron is essential to normal growth of plants, the amount
required is very small. An excess of boron is very injurious to some
plants. According to Scofield and Wilcox (1931, p. 3), irrigation
water with boron concentration of less than 0.5 ppm is considered
as most desirable water, with respect to boron, for even th> most
sensitive crops. The maximum boron concentration of any of the
water samples from Clark County was 0.02 ppm.

The chemical quality of all the ground water used in Clark County
is considered very satisfactory for irrigating all types of pl-nts.

SAR=



100 GEOLOGY AND GROUND WATER, CLARK COUNTY, WASHINGTON

UTILIZATION OF GROUND WATER
The use of ground water exceeds the use of surface water in Clark
County, both in number of supplies and in total quantity. Chief uses
include domestic, municipal, industrial, and irrigation. Total ground-
water consumption probably is more than 100 mgd, or somewhat more
than 110,000 acre-feet per year (see also fig. 39).
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DOMESTIC SUPPLIES

By far the largest number of wells in Clark County are used for
domestic purposes. The tabulation of wells in this report includes
only a small percentage of all the domestic wells in th= county. On
the basis of rural population (more than 38,000 in 1950) it is estimated
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that there are 10,000 to 12,000 domestic wells in the county. Probably
-the majority of domestic wells are dug, but several thousand are
drilled. There are comparatively few driven or bored (augured)
wells. Several hundred springs also are used, chiefly in the upland
and foothills areas.

Assuming a total of 12,000 rural domestic wells and an average
usage of 300 gpd per well, the average ground-water withdratal for
rural domestic and stock use is 3.6 mgd.

PUBLIC SUPPLIES
There are eight public water-supply systems in the county, with
a combined average demand of about 9.5 mgd. Of the eight, one is
owned by a public utility district, one is privately owned, and six
are municipally owned. Six of the systems are supplied entirely
from wells and springs, one is supplied from a creek, and one is sup-
plied in part from creeks and in part from wells. Ground water is
the source of about 90 percent of the water used for public supply.
The following table summarizes the data for these eight systewms.

TABLE 11.—Public water supplies in Clark County

Town or locality Population -Source of supply Capacity | Average Treatment
served (mgd) use (mgd)

Battle Ground_._...._..... 1850 | 2wells_ . . _.o.o._.. 0.8 0.06 | Chlcrination.

Camas. . e eeeeeeeaee 5,600 | Boulder and Jones  |.........._. Do
Creeks. 2.5 Nons.

3wells_ oo 4.3 -
Hazlewood Utility Dis- 14000 [ 4wells_ . _ooomeeeeneeo ? 11.0 Nona(?).
trict.

La Center oooovveeeeeas 195 .025 | None.

Ridgefield 800 .075 Do.

Vancouver. .. .o oo 50, 500 5.4 Chlcrination

- None.
Washougal . ... ... 1, 400 X .42 Do.
D ;1) 330 | Big Creek. 1,08 Do.

1 Estimated.

In addition to these public water-supply systems in which water
is sold to regular customers through distribution mains, there are a
number of public supply systems for schools, hospitals, parks, and
similar places. In table 15, use of water from wells supplying these
latter places is listed as “institutional.” Total ground-water usage
by such institutions probably is 0.2 to 0.5 mgd.

INDUSTRIAL SUPPLIES

A large part of the water used by industry is obtained from ground-
water sources, although the largest user, the Crown-Zellerbach Corp.,
at Camas, uses both surface and ground-water sources. The chief
industrial uses are for manufacture or processing of pulp and paper,
aluminum, chemicals, and food and drink products, concrete and brick



102 GEOLOGY AND GROUND WATER, CLARK COUNTY, VVASHINGTON

products, and lumber and plywood. Table 12 gives data pertinent
to the larger industrial supplies in the county.

TABLE 12—Industrial walter supplies in Clark Courty

Name Location Source Average

use (gpd)
Crown-Zellerbach Corp. Camas Surface 66, 000, 000
20, 000, 000
Columbia River Paper Mills 24,000,000
Aluminum Co. of America_______._ 16, 000 000
Great Western Malting Co_ .. 4, 960, 000

Vancouver Plywood Co._.__.____. ... __ 3 4, 330,000

Buffalo Electro-Chemical Co. .. 2, 880,000
Port of Vancouver - 21, 330,000
Carborundum Co 1,000,000

Interstate Brewery Co... o oo ) 500 000
Spokane, Portland, and Seattle RR.
Bonneville Power Admlmstratlon- .
Harbor Plywood Corp
Clark County Public Utility Dist. 1____________| Vancouver__.._._.._...| 2wells3______ .. |eeeee ...
Northern PaciicRR __ _______.____.___ i 282,000
Vancouver Ice and Cold Storage_...._____.._....| Vaneouver. o | oo fomceeeme
Clark County Dairyman’s Assoc _______________ Battle Ground__....._ 2wells_ o |emeeeiceean
Du Bois Lumber Co. Vancouver.
C. A. Robinson Pioneer

1 Supplied by Vancouver Port Authority.
2 Quantity allotted by State on certificate of water right.
3 Used for heat-pump system, returned to ground.

In addition to the industries listed there are many smaller industries
which use ground-water supplies in their operations. The total
ground water use by the industries listed in the table is about 75 mgd,
or 84,000 acre-feet per year. The smaller industries not listed prob-
ably use several additional million gallons a day.

Industrial use is concentrated chiefly in two areas on the flood plain
of the Columbia River—at Camas and at Vancouver. Use at Camas,
almost entirely by the Crown-Zellerbach Corp., is about 20 mgd
(22,400 acre-feet per year). Industrial use at Vancouver totals more
than 55 mgd (61,600 acre-feet per year). Most of the wells in these
two areas obtain water from gravel aquifers in the Pleirtocene terrace
deposits, although a few wells also tap aquifers in the gravel of the
upper member of the Troutdale formation. Because of the very great
transmissibility of the aquifers, much of the water withdrawn is re-
charged by lateral percolation from the Columbia River and there has
been no undue lowering of the water table. Potential ground-water
supplies in both the Vancouver and Camas areas probebly are many
times greater than the quantity now being used. (See also p. 84-95.)

IRRIGATION SUPPLIES

The upland plains and benches in Clark County are ideally suited
to irrigation. According to the U.S. Bureau of Reclaration unpub-
lished report “Lewis River basin, Washington, reconnaissance report”
some 30,000 acres on the alluvial plains below an altitude of 300 feet
south of the East Fork of the Lewis River are irrigable.. Additional
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irrigable lands are located on the higher benches north of th~ East
Fork, on alluvial terraces north and east of Battle Ground, in the
vicinity of Yacolt, on the Chelatchie Prairie and on the Fifth Plain
area between Camas and Battle Ground.

Irrigation in Clark County, as in most of western Washington, has
increased very rapidly since World War II. U.S. Bureau of Census
reports show 20 farms irrigated 194 acres in 1945. By 1950 th num-
ber of irrigated farms had increased to 80, with 1,228 acres under irri-
gation. (These figures include farms being supplied by water from
both surface- and ground-water sources.) ‘Of the 80 farms represent-
ing an aggregate of 624 acres, that were irrigated in 1950, 45 were
supplied by wells and 8 by springs. Records of the Washington State
Department of Conservation show 137 farms with 3,082 acres ir-igated
from wells in 1955. The increase in irrigation and in use of ground
water for irrigation from 1935 to 1955 is shown graphically in
figure 40. The map of Clark County, figure 41, shows the locations of
172 irrigation wells. The difference in numbers (137 farms to 172
wells) is due in part to the fact that some farms have more than one
irrigation well, but is also due in part to the failure of some farmers
to apply for water rights. The total amount of ground water used for
irrigation in Clark County is not known but may be about 8.000 to
10,000 acre-feet annually.

The chief source of ground water for irrigation is the gravel of
the upper member of the Troutdale formation. More than 110 irriga-
tion wells have been drilled into this unit and yields are as much as
1,000 gpm. Few wells are screened; some are not even perforated,
and many are inadequately perforated opposite the aquifer. There
is no doubt that many of the wells would yield much larger amounts
of water if they were completed with more adequate openings into
the aquifer.

At a number of places sand and gravel aquifers in the Plei-tocene
alluvial deposits supply moderate to large yields of water for irriga-
tion. Most of the wells are shallow dug wells on benches; yields of
several hundred gallons a minute have been reported. Most of the
irrigation wells drawing water from these deposits are in tlo area
between Burntbridge and Salmon Creeks extending from Felida to
Proebstel.

The glaciofluvial deposits underlying Chelatchie and Yacolt Prairies
are capable of yielding moderate to large supplies of water for irriga-
tion, although only a few irrigation wells have been construsted in
these areas. Seven irrigation wells along the Lewis River snd the
East Fork of the Lewis River obtain water from the alluvial d~posits.
Yields of as much as 864 gpm have been reported for wells less than
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reports.
50 feet deep. All these deposits are capable of supplying much more

water than is now being withdrawn from them.
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DEVELOPMENT OF GROUND-WATER SUPPLIES

Many wells in Clark County yield less water than the owner or
user wants and needs. Many others that yield the needed amcunt do
so only at the expense of a large drawdown which results in increased
pumping costs. Probably the majority of wells that are inadequate
could have produced an adequate yield if they had been properly con-
structed and developed. Good well construction is based on a clear
understanding of what happens in the aquifer in the vicinity of the
pumped well.

WELL HYDRAULICS

The general principles governing the occurrence of ground water

were given in a previous section of the report (p. 61-65). These prin-
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ciples may be briefly summarized as follows: Ground weter occurs in
the interstices (openings) of the rocks beneath the earth’s surface with-
in the zone of saturation. Where the surface of the zone of saturation
is in permeable material and can move up or down depending on
recharge from precipitation and on discharge, the surface (as defined
by water levels in wells) is termed “the water table.” During its
travel underground water may pass beneath a layer that is only
slightly permeable. If the aquifer beneath this layer is s~turated and
the water exerts a hydrostatic pressure upward on the base of the con-
fining layer, the ground water is under artesian pressure. If a tightly
cased well is drilled into the aquifer, water will rise akove the con-
fining layer. The water levels of a number of wells penetrating an
artesian aquifer defines an imaginary surface termed the “piezometric
surface.”

The same principles that govern the movement of water under-
ground, from the area of recharge to the point or are~ of natural
discharge, govern the movement of water to a well when pumping
begins. As soon as pumping begins, the water level drops from its
static position to a new level (pumping level) which is rot fixed, but
which continually declines as long as the well is pumped at a constant
rate (until a source of recharge is intercepted). Water entering the
well flows from all directions toward the well, and because the cross-
sectional area through which the water moves is progressively smaller
nearer the well, the gradient toward the well is progressively greater.
The area in which the water level declines (the area of influence)
assumes the shape of an inverted cone (fig. 42). When pumping first
begins, the pumping level drops rapidly and the cone cf depression
expands rapidly. As pumping continues and the area of influence
becomes larger, the rate of decline of the water level and of the expan-
sion of the cone of depression becomes much slower. These relations
are shown in figure 42. It is obvious that the drawdowr. in a well is
not constant, but continually increases as long as pumping continues
at the same rate, until the cone of depression reaches a source of re-
charge. If the pumping level is held constant before the cone of de-
pression reaches a source of recharge, the discharge rate will then
decrease. A common method of comparing the relative water-yielding
ability of several wells is to compare their specific capacities. How-
ever, the specific capacities determined will vary with the length of
time a well is pumped.

WELL CONSTRUCTION

In figure 42 and in the previous discussion, water is assimed to flow
into the well without the entrance loss which is generally caused by
the presence of a casing or screen; it is assumed the well was drilled
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FIGURE 42.—Diagrammatic section showing piezometric surface of an artesian aquifer be‘ore and after
pumping a well whose casing is perforated through the full thickness of an aquifer. (A4-A’, static water
level or piezometric surface before pumping begins; B-B’, water level after pumping on? hour; C-C’,
water level after pumping 10 hours.)

[}

without disturbing the aquifer surrounding the hole, and without the
necessity of using a screen or casing. Where the aquifer iv consoli-
dated, it may be possible to construct such a well, but in Clark County
where the aquifer nearly always consists of loose or only slightly
consolidated sand or gravel, a slotted casing or screen is needed to
keep the well open and still permit water to enter. Ideally, a casing
should hold back the formation without interfering appreciably with
the flow of water into the well. With the proper type of well con-
struction and development, this objective can be approached ; however,
it is unfortunate that, because of improper construction and develop-
ment, many wells have a low efficiency. Many wells fail to yield the
required amount of water because of excessive drawdown due to
entrance loss; others that yield sufficient water do so only because
the drawdown is much greater than it should be, and this results in
increased pumping costs. Many wells, because the openings into
the casing are inadequate to permit free entrance of water into the
well, will yield only 10 or 20 percent of the water that the aquifer
is capable of delivering to them. This is particularly true of wells
that draw all their water through t’.e open bottom of the casing, or
through an inadequate number of perforations, as illustrated in fig-
ures 43 and 44. Where an open casing is used, water must not only
converge radially towards the well, but must also converge vertically
toward the bottom of the casing. For example, in an aquifer 10 feet
thick penetrated by a well 8 inches in diameter, the surfac> area of

695-385 O - 64 - 8
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FIGURE 43.—Diagrammatic section showing drawdown in a pumped well into which water can enter only
through the open end of the casing. (a, drawdown in aquifer; b, drawdown due to ertrance loss into
casing because of convergence of flow lines toward the open end of the casing.)

T

Piezometric surface

Confining layer

Perforated | |} aqifer

!
Confining ~ J—l layer

FIGURE 44.—Diagrammatic section showing drawdown in a pumped well having insufficient number of
-perforations opposite aquifer. (a, drawdown in aquifer; b, drawdown due to entrance loss into casing
because of convergence of flow lines toward the slots (fig. 45). More than half the perforations are in
nonproductive zones.)

the well bore adjacent to the casing is 21 square feet, which is the area
through which the water would enter if there were no casng to im-
pede the flow of water into the well. With only the bottom of the
-casing open, the water must flow into the well through an area of



DEVELOPMENT OF GROUND-WATER SUPPLIES 109

only 0.35 square foot, less than 2 percent of the area of water-bearing
formation that would be open to the well under ideal conditions.

In wells having perforated casings the number and spacirg of per-
forations vary a great deal. A common arrangement is a row of 6
to 8 perforations around the circumference, one row per foot of
casing. A common size of perforation is 34 by 114 inches. In an
aquifer 10 feet thick this spacing gives a total of only 60 to 80 per-
forations, each having an area of slightly more than one-half square
inch. Assuming an area of half a square inch, the total area of per-
foration would be about one-half square foot, only slightly more area
than the open end of an 8-inch casing. Actually, the jagged slot left
by most perforators is somewhat less than the nominal size. The
head loss due to convergence of water toward these scattered openings
(as illustrated in fig. 45) is very great. Very often perforated casing
is set opposite non-water-yielding materials; although the tntal area
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FIGURE 45.—Longitudinal and cross sections through well casing showing convergence of flow lines towards
slots and illustrating the cause of the large loss of head upon entrance of water into wel' casing.

of perforation may appear to be large in such wells, the effective area
actually is very much smaller.

With sand-size materials, maximum yields can be obtained by use
of a screen of the proper size. General practice now is to use a size
of opening that will permit passage of the finer grained 60 to 80
percent of the material into the well. Development of the well by
surging, bailing, pumping, or by other means washes the fin-r grains
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into the well where they are removed and leaves a coarser and much
more permeable sand zone surrounding the screen. With wire-wound
screens, a type very commonly used, the width of the wire is about
the same regardless of the width of opening or space between each
turn. Thus the ratio of opening to total area of the screen varies
almost directly as the slot size. Table 12 gives the approximate open
area for well screens of various slot sizes.

TABLE 13.—Relation of open area of screen to well diameter and slot size
[Adapted from Edward E. Johnson Catalog 148)]

Slot size

‘Well diameter (inches) 10 20 40 60 80 100

Open area of screen, in square feet per 10-foot length of screen

1.475 2.68 4.53 5.90 6.93 7.75
1.96 3.57 6.03 7.85 9.27 10.33
2.48 4,52 7.67 10.00 1°.73 13.08
2.95 5.35 9.07 11.80 12.07 13.75
3.46 6.30 10. 67 11.90 14.20 16.08

Perforated casings are used instead of screens only when the
granular material is coarse. Slots cut with a casing knife generally are
34 inch wide or wider. Preperforated slots are usually cut in widths
ranging as low as 14 inch. The width of slot probably should be of a
size that will retain about 20 to 40 percent of the grains. ""he number
of perforations should be the maximum number that-can be cut with-
out rupturing the casing, especially if the aquifer is thin. Generally
preperforated casing allows a larger area of opening per square foot
than can be attained with a casing knife after the casing is in place.
Where the aquifer is thin, use of preperforated casing is especially
advantageous. Table 14 gives approximate open area for various
arrangements of perforations.

TaABLE 14.—Open area of perforations in well casings

Open area of perforations, in square feet per 10-foot length of pe-forated casing

Preperforated casing, 14x6 Knife-cut perforations, 36x114 inches
inches, one row per foot

Casing, inside
diameter (inches) Slots spaced 6 inches be- Slots spaced 3 inches be-
Slots spaced | Slots spaced | tween centers, around easing|tween centers, around casing
2 inches be- | 4 inches be-
tween centersitween centers,
around casing|around casing| one row per | Two rows per| One row rer |Two rows per

foot foot foot foot
1.04 0.52 0.11 0.22 0.22 0.44
1.35 .68 .16 .32 32 .64
1.66 .83 .19 .38 38 .76
2.08 1.04 .23 .46 46 .92
2.45 1.23 .27 .54 54 1.08
2.81 L4 .31 . .62 62 1.24
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WELL DEVELOPMENT
After the well is drilled and the screen set or the casing perforated,
the well is developed to remove the finer grained materials in the
aquifer adjacent to the well. This generally has two beneficicl results:
(a) the specific capacity of the well is increased by increasing the
transmissibility of the aquifer in the immediate vicinity of the well,
and (b) the finer particles, which might have injured the pump if they
had remained to be pumped out during operation of the well, are re-
moved. Development of the well is usually accomplished by surging,
bailing, or pumping and backwashing. Surging is usually done by
fastening a tight-fitting plunger to the drill stem so that water is alter-
nately drawn from and forced back through the screen (or perfora-
tions) into the formation as the plunger is churned up and down.
The material close to the well is kept agitated and the finer particles
are drawn into the well. These settle to the bottom of the well, from
where they are removed by bailing. Rapid bailing in itself serves to
some extent to agitate the fine-grained materials and to draw them into
the well, but generally bailing is not as effective as surging. In the
pumping and backwashing method the pump is operated momentarily
to draw water in through the screen; it is then shut off to allow the
water in the pump column to surge back down the well. This method
is most effective when the tail pipe is opposite the aquifer.

GLOSSARY

Aquifer. A formation, group of forma- perature of 60° F. (Stearns, 1928,

tions, or part of a formation that is
water bearing (Meinzer, 1923b, p.
30).

Area of influence. The area beneath
which ground-water or pressure-
surface contours are modified by
pumping (Tolman, 1937, p. 557).

Base flow. The discharge entering
stream channels from ground water
or other delayed sources (Am. Soc.
Civil Eng., 1949, p. 106).

Base flow recession curve. On a hydro-
graph, that part of the descending
limb from the point of inflection to
the time when direct runoff has
ceased (Am. Soc. Civil Eng., 1949,
p. 55).

Coeflicient of permeability. The rate of
flow of water, in gallons a day,
throuzh a cross-sectional area of 1
square foot under a hydraulic
gradient of 100 per cent at a tem-

p. 148).

Coefficient of storage. The volume of
water of a certain depsity released
from storage within the column of
aquifer underlying a unit surface
area during a decline in head of
unity (Jacob, 1940, p. 573).

Coefficient of transmissibility. The
number of gallons of water which
will move in 1 day through a ver-
tical strip of the aquifer 1 foot wide
and having the thickness of the
aquifer when the hydraulic gra-
dient is unity. The co=fficient of
transmissibility quantitetively de-
scribes the ability of the whole
aquifer to transmit water (Theis,
1935). In this report, to compute
the coefficient of transmissibility,
water-level and yield data were
analyzed by using the ronequilib-
rium formula of Theis (1935) and
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the graphical solutions of Cooper
and Jacob (1946). The formulas

used are:
5280 logi &
28Qlogw 7 5950
T= =
81— 82 As
and
S— 0.3 2Tt
To

where:

T'=the coefficient of transmissi-
bility, in. gallons per day
per foot

S=the coefficient of storage

Q=the discharge of the pumped
well, in gallons per minute

As=the change in drawdown, in
feet per log cycle

t=time since pumping began,
in days

r=distance, in feet; of observa-

- tion point of drawdown
from center of pumping
ro=distance, in feet, at which
drawdown is zero

Consumptive use. The :quantity of
water transpired and evaporated
from a cropped area or the normal
loss of water from the soil by evap-
oration and plant transpiration
(Blaney, 1951a).

Cone of pressure relief. = An imaginary
surface indicating pressure-relief
conditions in a confined aquifer
due to pumping or during well
flow (Tolman, 1937, p. 58-59).

Drawdown. Lowering of the water
level in a well caused by pumping
(Tolman, 1937, p. 558).

Ground water. That part of subsurface
water which is in the zone of

saturation (Meinzer, 1923a, p.
38-39).
Hydrostatic pressure. The pressure

exerted by the water at any given
point in a body of water at rest.
That of ground water generally is
due to the weight of water at higher
levels in the same zone of saturation
(Meinzer, 1923b, p. 37).

Hydraulic gradient. A profile showing
the static level of water at all
points on the profile. Hydraulie
gradient of ground yater records
the head consumed ly friction of
flow between any selected points
on the profile. For percolating
water the slope is expressed by
-h/l where h is the difference in
- elevation between any two points
and ! is the distance between them.
The water table registers *the
hydraulic gradients of free ground
water, and the prexsure . surface
those of confined water (Tolman,
1937, p. 560).

Isohyetal line. An isohyetal line, or
an isohyet, is a line on a land or
water surface along which all
points recieve the sarme amount of
precipitation (Meinzer, 1923b, p.
15).

Juvenile water. Water that is derived
from the interior of the earth and
has not previously existed as atmos-
pheric or surface water (Meinzer,
1923b, p. 31).

Permeability. The volurte of a fluid
of unit viscosity passing through a
unit cross section of the medium in
unit time under the action of a
unit-pressure gradient (Muskat,
1936).

Piezometric surface of an aquifer. An
imaginery surface thet everywhere
coincides with the static level of
the water in the aquifer (Meinzer,
.1923b, p. 39).

Sodium-adsorption-ratio. A ratio for
soil extracts and irrieation water
used to express the re'ative activity
of sodium ions in exchange reac-
tions with the soil complex—all
concentrations of ions expressed in
equivalents per million (U.S. Salin-
ity Laboratory Staff, 1954, p. 156).
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Specific capacity. The discharge of a Transpiration. The quantity of water

well expressed as rate of yield per absorbed by the crop and trans-
unit of drawdown, generally gallons pired and used directly in the
a minute per foot of drawdown building of plant tissue, in a speci-
(Tolman, 1937, p. 563). fied time. It does not include soil

evaporation (Blaney, 1951b).
Vadose water. Water in the zone of
aeration (Meinzer, 1923b, p. 22).
Zone of aeration. The zon2 in which
the interstices of the functional
permeable rocks are mnot filled
(except temporarily) with water.
The water is under pressure less than
atmospheric (Meinzer, 1823b, p. 21).

Specific yield. The quantity of water
that a formation will yield under
the pull of gravity if it is first
saturated and then allowed to
drain; the ratio, expressed in per-
cent, of the volume of the water to
the total volume of the formation
that is drained (Stearns, 1928,

p. 144). Zone of saturation. The zone in which
Stillstand. To remain stationary with the functional permeabl: rocks are
respect to sea level or to the center saturated with water uncer pressure
of the earth (Merriam-Webster, equal to or greater than atmos-
1952, p. 2477). pheric (Meinzer, 1923b, p. 21).
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TABLE 15.—Records of representative wells in Clark County, Wash.
[Locations of wells are shown on pl. 3]

Topography: Ba, basin; Fp, flood plain; H, hill; 8, slope; T, terrace; Ub, upland bench;
Ue, upland channel; Up, upland plain.

Altitude (approximate): I:and-surfaee datum at well from barometric traverses or
interpolated from topographic maps.

Type of well: Bd, bored; Dg, dug; Dn, driven; Dr, drilled.

Depth of well and casing: Recorded to nearest whole foot below land surface. Query
indicates uncertainty on part of informant.

Water level: Measurements are in feet below land-surface datum. Those measure-
ments expressed in feet and decimal fractions of feet were made by the Geological
Survey; measurements recorded to nearest whole foot were reported by owner, tenant,

whose static head is known has “4'’ preceding the water level indicating static head
in feet above land-surface datum. A flowing well whose static head is not known is
indicated by “Flows.”

Type of pump: C, centrifugal; J, jet-centrifugal; N, none; P, lift or jack (plunger);
Sc, screw; Sub, submersible; T, deep-well turbine.

Use of water: D, domestic; De, destroyed; Ind, industrial; Inst, institutional; Irr,
irrigation; N'U, not in use; P8, public supply; S, stock.

Remarks: Most of information reported by driller or owner. C, comprehensive
chemical analyses in table 18; Cp, partial chemical analysesin table 19, dd, drawdown;
gpm, gallons per minute; L. log in table 17; Temp, Temperature in ° F.

or driller. The dates of such measurements often are not known. A flowing well
‘Water-bearing zone Water level Pump
To- | Alti- Depth|Diameter| Depth
Well Owner or tenant | pog-| tude | Typeof| of ‘| of well of Use Remarks
ra- | (feet) well well | (inches) | casing |Depth|Thick-| Character of
phy (feet) (feet) | to top | ness material Depth Date |Type| H.P.
| (feet) | (feet)
T.1N.,
R.2E.
1G1 Gus Bekter__._.._ Up 270 Dg [53: J PR FRIN AU AU 48.1 4-5-49 | N |o|eccmnee
1G22 ... Lo [ S, Up 270 Dr 243 - S PSP S FSp, Sand (?)._....| 198  |cecocmoo- P %1 D Sand at bottom
(Egves occasionally.
,p‘
1K1 Fisher Grange..... S 230 Dr 145 [ PO I B, Gravel, = |oiceoileecmcmmema] e Inst L.
cemented.
111 R. I. Madison..... S 210 Dg 33 b 1 J RO PRI FSEUIEN FNI R 15.5 4-449 | P % | D Cp.
1Q1 E.A. Scott....... S 185 Dr 142 S A RO IR Gravelldand __________________ T 5 D, Irr | Cp.
boulders.
1R1 Mrs. Julia Brown_| 8 210 Dg 18 [0 D (RO PRSI NI R (s [ YO, 8.4 6-2-49 | C »B|D Very large boulders
of Boring lava,
only slightly water
worn, exposed
nearby. Large
supply of water
reported.
2B1 Charles E. ] 260 Dr 88 6 16 ] O Sand and 58  |emeecmoee- J 1 D .
Runyan. gravel.
2B2 Guy Wilson....... S 247 Dr 72 [ 60(?)| 58 2 Sand.......... 57.8 | 10~ 3-50 D Large supply
reported at 60 ft.
but well deepened
~ later.
2G1 K. R. Steen._..___ S 190 Dr 35 4 J %D
2Q1 J. W. Barnes_____. T 40 |Dr 112 6 P % |D
2Q2 Bob Eldred...._.. 8 110 Dr 61 6 J ' D
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3E1
35
3K1
4A1
4A2
4B1
4B3

401
4C2

4D1
4D2

12D1
T.1N.,
R
E.
1B1
1B2

1B3

1H1

3D1
3M1

4C1
4D1

G.C.Dowd_.....

John Emory._.__.

State Trout
Hatchery.

S. Unander.......

B. L. Mitts._......
A.J. Witchell..._.

A. L. Karnath_.__

H. A. Hewett.
R. G. Knutsen....

‘Woodburn
School. -

Ray DeBoever..._

Paul Rainey.

Ray Brown and
others.

Harry Brietbarth

Chares Farrell ____

34
65

44
170
180

89
110
116
110
100

88
92

100

425
430

365

510

420
710

295
285

Dr
Dr

Dg

46

12
75

55
61
50
49
56

34

82
114

62

157
157

65(?)

110

255
798

220
15

6 46 44 2 Sand, black.___
24 b 3162 0 AU IR RN
(- TSN ORSRRURS) PSRRI AP S,
6 55 26 29 Gravel.._..._.
6 61 52 [ I do.o....
[ PO 28 22 .- (s [V T
6 49
6
6 53 50 5 Sand, black
(and
gravel?).
34 24 10 Sand and
gravel.
55 61 5 Gravel
6
6
6
6
[ T PRI FERIPI Rock(?)aucmuan
[ P 70 40 Rock. .o one.
[ PO 250 [ T do..__._...
(] 31, T PR I Volcanie
rock,
8 220 140 35 Gravel__.__._.
48 . .

Sc

oo U U © ou

[V}

Inst

Bagler test, “no’’ dd.

Cp.

B:}i‘ler test, 2-ft dd.

Baiill'er test, 3-ft dd.

Puti\ped 20 gpm
“no” dd. !

BIa}ler test, “no’’ dd.

BaIiller test, 12-ft dd.
Bailer test, 12-ft
dd. L.

Cp.
Bailer test, 26 gpm,
15t dd, L.

Well deepened
from 28 ft.

Clay and sand to
110 ft, elay and
gravel from 110
to 150 ft,

Clay, pebbles, and
quicksand to 60
ft; solid brown
rock breaking in
square pieces
from 60 to 80 ft.
Well filled to
65(?) ft.

Reported to yield
35 gnm,

Cp.

Supplies three
families. Cp, L.

Yield 550 gpm, 18-
ft dd. " L.

ViLvVa 2JISvd
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TaBLE 15.—Records of representative wells in Clark County, Wash.—Continued

‘Water-bearing zone Water level Pump
To- | Alti- Depth|Diameter| Depth)|
Well Owner or tenant | pog- | tude | Type of| of of well of Use Remarks
ra- | (feet) well well | (inches) | casing |Depth|Thick-| Character of
phy (feet) (feet) | totop | ness material Depth | Date |Type|H.P.
(feet) | (feet)
T.1N.,
RS E—
Con.
4F1 Camas Dairy s 360 Dg, 225 [ S SO S, Gravel, ce- 178.26 | 4-2049 | P 2 D,S Rock ledge from 40
Farm, Dr mented. to 80 ft.
4G1 John Schiek.__...._ S 370 Dg 25 48 JERY o [ S, 20 femmmmooan N D oo
411 L. Fischer_________ S 395 Dr 225 [ J I SO, Gravel, ce- b R P 1 D ‘Water reported to
mented. come from ce-
mented gravel
below rock ledge.
4R1 725 Dg 20 [+ TR PRI FURU RPN Clay.oo_.__. 9.17 | 42049 | P 4| D
5A1 272 Dr 190 8 190 158 32 Gravel, ce- 50 January | T 10 D, Irr | Pumped 125 gpm,
mented. 1952 135-ft dd. L.
5C1 200 Dr ... [ JSN ORRUUUOIURS FRVEVRPIPRVUO PRV (RIS SRR SOOI \ SR (RN (R
5L1 325 Dr 55 6 ¥“iD Penetrated boul-
ers.
5M1 300 Dr 185 [ 2 PR PR I - J 3 D
5Q1 480 Dr 392 [ SN DRI IR ROCK . 300  |ooeee- P 2 D, 8 | Penetrated volcanic
. rock at 26 ft.
gan be pumped
ry.
5Q2 |..... [« 1 I 8 380 Dr 210 b [ TN RS SR (I Gravel, ce- 95 July P 2 D, S Supplies one home
mented. 1954 atnd }?0 head of
stock,
6C1 Emil Myer.. 270 | Dr 95 [ JSE VUSRS PR SO [ 86.40 | 4-28-49 | J % |D
6K1 Ray Arvidso: 250 Dg 30 30 b (T PN P Sand a]id 22 |ecomeoaoee C »%B|D
. gravel,
6L1 0. Arvidson....._.| Up 260 Dr 142 [ N PO P S [€53:0°C:) Y (RN S, ) G PR S,
6M1 R. G. Tuttle.._.._ Up 240 Dr 135 6-4 135 130 [ dooooo . 18 ... P 1 D Hard cemented
ga:a'vel at 40 and
A0 ft,
6M2 E.R. Colby.._._. Up 245 Dr 134 6 134 128 [T s (Y 120 jeceeoccoe|ocmmen| e D Bzéicller test, 8-t
8B1 ‘Walter Houston...| H 540 Dr 402 [ T P 25 377 27 : S KN P P 3 D Clay from 0 to 25
{t, rock from 25
to 402 ft. Sup-
plies 10 families.
8B2 R. B, Johnston....| H 490 Dr 1071 16/9) (RN FENSRN) PR DR I, (G 1 Y PO DS, P 1 D C.
8J1 Riverview School.| 8 390 Dr 375 [ PN NI (SN S do O PR FSCISN NS PRI I, Clay from 0 to 10

ft, red-rock from
10 to 120 ft, gray
rock from 120 to
375 ft.
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Roy Gordon......

T.L,McDonough.
C.Hein....______

Crown-Zellerbach
Corp well 1.

Well 7.
Crown-Zellerbach
Corp.
Columbia Water

Crown-Zellerbach
Corp.

Crown-Zellerbach

Up

H
Up

35

185

515
398
225
242

01

83(?)

140
101
101
80
80
78

66

131

{

18-12

18

88(?)
90
88(7)
83
90(?)
88(7)
140
101(?)
101(2)

122 ..

E I
T | a0
53 | 21
43 | 39
37 | 43
7L

40 | 50
36 | 52
33 | 61

Gravel,
weathered.
‘‘Sandstone’’-._

Rock,
creviced,

125(?)
385

163

239

32.5
44
35
40
37
21

36

ey

Ind
Ind
Ind
Ind
Ind
Ind
Ind
Ind

Bailed 20 gpm for
4 hrs no detect-
abledd. L.

Pumped 1, 71(30 gpm,

Ptimtped 2,000 gpm,
Pg?ped 2,300 gpm,
Pumped 2, 000 gpm,
Puniped: g 0%
mpe gpm,
7- fpdd P
Pumped 2,400 gpm,
8-ftdd. L.
PlﬁntPed 2, 400 gpm,
Pumped 1 220 gpm,
Pumped 1 0160
um gpm,
dodtdd. Lo
Pumped 1,200 gpm,
10-ft dd.

Pumped 1,800 gpm,
7-ft dd. L.

Pumped 2,100 gpm,
23-ft dd. Re-
ported to yield
river water. L.

Pumped 2,100 gpm,
4ft dd. L.

Cp.
Pumped 36 hr,
“no’” dd. Cp.

ViIva JIsvd
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TABLE 15.—Records of representative wells in Clark County, Wash.—Continued

‘Water-bearing zone Water level Pump
To- | Alti- Depth|Diameter|Depth
Well Owner or tenant | pog- | tude | Typeof| of of well of Use Remarks
ra- | (feet) well well | (inches) | casing| Depth|Thick-| Character of
phy (feet) (feet) | to top | ness material Depth| Date |Typel H.P.
(feet) (feet)
T.1N.,
R.4E—
Con.
3K1 S. Brandt__....._. H 700 Dg (51 J USRI | N SRR SRS B 43.7 7-20-49 | N [...... D
4F1 H.C. Young...... H 565 Dr 150 Gravel- - Z:T) R I P 1 D Pumped 3 hrs at 16
évpm, 20-ft dd.
P.
4N1 R. P. Sumner....| § 310 Dr 84 [+ S S IR S Rock_........_| 30 |oo_oo oo J %D
5E1 Richard Beaver...| H 440 Dr 122 6 24 98 24 Rock, hard..._| 30 July 52| T 5 Irr um(}zeéldw gﬁam,
6C1 J. 8. Robson...... Ub 480 Dr 113 6 Gravel, = |oooeoo|emmaoooo P | D Plenty of water
cemented reported.
6D1 George Stewart..._| Ub 480 Dg 19 36 0.
7A1 Mike Wilsey.. ... S 150 | Dr 72 6 Soft blue shale
reported from 35
to 72 ft.
8E1 S. Thrall._._.__.__ T 53 Dg 24 D
8K1 Columbia Water | T 90 Dr 142 PS Pumped 750 gpm,
Co., well 1. 5-ft dd.
8K2 d T 90 | Dr 140 Ps
8K3 T 9 | Dr 140 P8
8K4 T 90 Dr 109 NU Abandoned, not
enough water. L.
9B1 E. L. Eldridge....| Ub 240 Dr 180 Irr Pl;glflzed 225 I%pm
9E1 L. Wilson........ T 130 Dr 90 D Bailer test “no”
9L1 S. W. Coumans.._| T 100 Dr 84 D Bz}iler test, “no’” dd.
11B1 A. R. Hilton..____ H 765 | Dr 96 D
1241 C. H. Byrum. . .. H 860 | Dg 42 D
14A1 A. Rasmor..__.... iq 570 | Dg 80 D Cp.
14C1 G. L. Jensen____.. Ub | 506 | Dg 45 D
14H1 C. H. Wright_.___ Ub | 510 | Dg 30 D
15H1 V. H. Keller_..__. 8 300 |Dr 151 D : ”
16H1 T, Kerrococeenn T 45 Dr a1 D Bséller test, “‘no
24D1 Walter Nydegger_| Fp 4 | Dr 67 D Cemeted gravel from

20 to 64 ft, sand 64
to 67 ft.
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8 - ¥9 - O 68€-969

Fred Niday..___._

F. W. Hunter._...
L. L. Davenport..
H. R. Robinson_..
J. M. Roberts_._...
R. Clauson..
E. Nylander. ...
Gus Hockinson_ .

M. Resch__...._..

Orion W, Wied-
man,

Floyd W. Loomis._

L. Andreason_..__

Harry O. Ander-

L. Dietrich
Forest Chisholm__

'W. E. Edmiston..

Fruit Valley
Nursery.

C. L. Firestone.._

Mortendyke.

T.
H,
L. A. Hinkle_
E. McCall._.
J. Voeller. ...

J. H. Higgen-
bottom.

45
95

20

17

272

30 ) A P, Gravel........ 15.3 | 7-21-49 | P 4| D
6 14 |l (€75:30:) A R S J % | D
cemented.
6 b1 U R (PR AU N foao- De
b5 [ O D
15 |ecmmcaoooo C % i1D
19.4 | 4-20-49 | C 5| D
22 |eccommeeas J ¥ | D
32 P 3 | D
——— JR PR 22 P ofeeaa-- D
6 176 |ieaeas Sand bla.Ck.-. 130 oo
- TS P S Gravel__.__.__ 80(?) |-cmmammenn P 1 D
6 154 154 ... Sand__________ 136 | D, Irr
6 148 138 10 Gravel...__... DT S O SR D, Irr
[ USRS RSN SRS () T P ) N P, D
36 25 10 15 Sand.._.____.. 9 7-10-52 |acaoo|ooaas D, Irr
120 P 1 D
180 |oooaae-. P 2 D
168 |eeceoeens T 3 D, Irr
6 1 D
6 | D
6 1 D
48 y|p
6 %D
6 5 Irr
6 % |D
6 5 D()
102 % | D
6( ) 2}/ g
36
6 s D
39 (RUSS RPN AP ¢ (s USRI SO ORI B - A J
X ) il b
36 | D

Pumped 1 hr, 134-ft
dd. Cp.

Abandoned quick-
sand

Cp.

Cp.
Cp.

Bailer tﬁst, “no’”

Bailer test, 1214 gpm.

Repbrt “no”’dd. L

Yield 5 gpm, 6-ft dd.

Bailer test, ‘“no””
dd. L,
Cp.

Pumped 12 hrs.

“no’’ A

Pumped 80 gpm,
20-ft dd. L.

Bailer test, “no”
dd. L.

Cp.

Pumped 10gpm. L.

Bailer test, 10-ft
dd. L.
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TABLE 15.—Records of representative wells in Clark County, Wash.—Continued

‘Water-bearing zone Water level Pump
To- | Alti- Depth|Diameter|Depth
Well Owner or tenant | pog- | tude | Typeof| of of well of Use Remarks
ra- | (feet) well | well | (inches) |casing {Depth|Thick-| Character of
phy (feet) (feet) | totop | ness material Depth| Date |Typel H.P.
(feet) | (feet)
T.2N.,,
R.1 E—~
Con.
11B1 SW. Wash. Up 258 Dr 255 12 255 225 13 Sand and 160.62 12-14-55 | T |...... Irr Pumped 625 gpm,
Experiment gravel. 2-ft dd. L.
Station.
11C1 Clark County Up 228 Dr 198 10 198(?) | 147 47 Gravel._.__._. 119 . T |oeee-- Ps Pumped 380 épm.
PUD 1. 47-ft dd. ,L.
11C2 Clark County Up 225 Dr 211 10 211(?)| 155 50 Gravel ._.__._. 120 e |eom|eaae PS Pumped 460 g%m,
PUD 1, well 2 19%-ft dd. L.
11C3 ell ... Up | 228 Dr 223 10 223(?)| 148 b T - 14 TV DO SRRV EURRRN AU I Ps P\}&xgsd 4£9 gpm, 45-
11C4 Well4....____ Up | 235 Dr 221 16-12 221 190 30 Sand and 134.60 | 4-13-56 |.._.__|______|oceeooo Pumped about 1,000
gravel %‘pm, with 48-ft dd.
11D1 H. Moor__._...... Up | 210 | Dg 272 109 ) SR U I Sand, black.-.| 7.1 | 5-25-49 | J %|D Cp.
11E2 R.F. Mahan.____ Up 320 Dr 211 8 209 204 7 Gravel._______ b N (RO I D Bz}zler test, ‘“no’’ dd
11H1 8. M. Cummings..| 8 260 | Dg 53 18 Cp.
12A1 C.F.Larson._.___ Up 280 Dg 50 48
12A2 F. Welch....._____ Up | 280 Dg 37 6 Operates six 7.5-gpm
sprinklers.
12A3 Floyd Welch______ Up | 270 | Dr 45 6 Pumpedﬁ hrs at 80
gpm, .
12B1 M.J. Morse....... Up 270 Dr 46 8 L.
12F1 C. A. Whitcomb..| Up 260 Dg 20 12
12G1 W. T. Sjostrand...| Up 276 Dg 24 36
12H1 C. Copeland..._... H 280 Dg 46 6
12H3 Clarence Copeland_| H 285 | Dg 30 36-12 P%xélpe% 50 gpm. 6-ft
1271 C. 8. Barker-.._.. H 270 | Dg 22 36-12 Pu(ximped 50 gpm, 8-ft
1272 M. A. Curtin.____ H 270 | Dr 47 12-11 Pumped 140 gpm,
12441t dd. L.
13A1 R.W. Anderson...| Up 275 Dg 18 30
13K1 H. W. Brodes. ... 8 265 Dg 27 30
13P1 M.T.Seldy..._.__ Up 240 Dg 26 36
13P2 D. H. Moreland._.| Up 230 Dg 20 30
14C1 E. Osborn....._... S 210 Dr 200 6
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14P1 Jarvis.__....__.... S 95 Dr 107 6 107 98 9 Sand, black...| 82  |ooo_ooo e meaos]ecieas Bt}jler test, “no’’ dd

15G1 R. D. Spencer..... S 63 | Dg 2 36 26 Gravel..__.... 223 | 52449 | N |l
15Q1 City of Vancouver_| T 214 Dr 278 18 278 202 76 Sandandgravel.| 204  |..__._._.. T Jeeeeeo PS 13 tped 2, 000 gpm,
16B1 Fred Koerner..... T 70 Dr 142 6 142 139 3 Gravel._.._... [ 1A J % |D Cp, L.
16C1 John E. Duggan.._| T 35 Dr 211 8 208 204 7 Sand, black . - - |-cccmee|emmamaaoao J 1 D, 8 B:}_i‘ler test, “no’’ dd.
16K1 T, White___.___._. T 40 |Dr 67 6 67 63 4 | Gravel._.__... 42 |- 7 1 |D Bfii‘ier test, 9-ft dd.
16P1 Chester Nelson....| T 40 Dr 56 6 56 35 21 ... A0 ;- Y PSRRI IO RO DU Begier test, 5-ft dd.
18P1 Aluminum Co.of { Fp | 28 | Dr 134 12 (134 |14 | 11 | Graveland 2 |l T |7 |Ind | Pumped 1,200 gpm,
America well 1. sand. . 10-ft dd. ' L.
18P2 Well 6. Fp 28 Dr 135 20 135 113 7 Gravel.__.._... 26 |- T [300 Ind Pl;(r)_npeg 3, 000 gpm,
18P3 Well7.......__| Fp 28 Dr 137 20 137 109 9 l___. [ [ S 25 e T |300 Ind Plig}peg.ds 080 gpm,
18P4 Well10....__..| Fp 3256 | Dr 133 16 133 130 12 Sand and 22 May L N Ind Pumped 1, 500 gpm
gravel. 1950. 5-ft dd.
18P5 Well1l._______ Fp 32,7 | Dr 133 15 133 130 11 ... s [ JO 19 eedo o | T |eeeeae Ind Plrltn%l%ed }‘50 gpm,
18P6 Well16..._.__. Fp 31.6 | Dr 160 24 118 156 34 |_____ [ [ . 26 October | T ... Ind Pgr;ltpgg 3, goo gpm
1954. !
18P7 Aluminum Co. of | Fp 32 Dr 150 [ I 145 5 ... [ [ ) TR NS IRV NN NU Test well; “no’”’ dd.
America. after pumping 1 hr
at 30 gpm. L.
18R1 Bonneville Power | Fp 27 Dr 140 10 140 117 15 Gravel._._.... 21. 4 9-16-40 | T  |eceeae Ind dped 300 gpm, 4-
Administration,
1941 Aluminum Co. of | Fp 34.4 | Dr 119 16 |119 | 103 16 | Sand and 19 May T |eeee- Ind Pu mped 1 500 gpm,
America well 14. 2%4-ft dd. L
19A2 Well 15, ... Fp 32.7 | Dr 130 16 130 108 22 Pl;_nflped 1, 500 gpm,
19B1.___| Aluminum Co. of | Fp 30 Dr 136 12 136 120 8 Pumped 1, 100 gpm,
America well 2. 4-ft dd. C, L
19B2____ Well3_ ... Fp 30 Dr 138 12 138 120 10 Pglﬁpgg 121450 gpm,
19B3.__. Well 4. __.___. Fp 28 Dr 111 12 111 91 20 Pumped 1,200 gpm,
315t ad. C, L.
19B4.__. Well 5. ... Fp 28 Dr 122 12 122 96 21 Punfnpgg lc 203 gpm,
5-ft
19B5. _ .. Well8_ ... Fp 30 Dr 114 19 114 91 16 P";I?tpsg 1, 100 gpm,
19B6.__. Well9____.___| Fp 30 Dr 136 19-12 136 121 11 P%r;lp(eld 1,100 gpm,
19B7.... Well12_ . _____ Fp 3L6 [ Dr 116 12 116 98 18 Pglﬂpeg ilm gpm,
19B8_.__ Well13.__....| Fp 29.2 | Dr 117 12 117 99 18 P%r}lpgg 1,100 Epmy
21A1..__[ S.P.and 8. R.R. | 8 65 Dr 130 18 130 111 19 Pumped 800 gpm,
(Roundhouse). 15-ft dd. L.
21C1. . ..| Maleolm Johnson.| T 45 | Dg,Dn| 40 48-2 T T Y AN R do ... 36.26 | 4-6-49 ([ N ... NU Dug 18.6 ft; driven

point in bottom.
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TaBLE 15— Records of representative wells in Clark County, Wash.—Continued

‘Water-bearing zone ‘Water level Pump
To- | Alti- Depth|Diameter| Depth)
Well Owner or tenant | pog- | tude | Typeof| of of well of Use Remarks
ra- | (feet) well | well | (inches) |casing |Depth|Thick-| Character of
phy (feet) (feet) | totop | ness material Depth| Date |Type| H.P.
(feet) | (feet)
T.2N.,
R.1E—
Con.
21C2..._| Federal Housing T 48 Dr 151 12 151 7 56 [o._.. L 1/ S 35 |eaeee. T 50(?)| PS Pumped 1,000 gpm,
Au]tlhlority 34-ft dd. Cp, L
well 11
21F1___.. Well10._.....| T 48 Dr 128 12 128 50 8 |eaaao [+ [ S 32 |emeeoeae- T 50 PS Plémped 1,000 gpm,
21G1.___| ErvinJ, Dell.__._.| T 48 | Dg, Dr| 60 20-6 1V J I R I do_ ... 42.18 | 4-849 | N ... NU Hydrograph
21N1....| Carborundum Co.| Fp 33 r 95 18 71 67 28 |- do_ o 2005 (eeoeeonne [ A S Ind Pl;xlzped 1,600 gpm,
2IN2. .o femeocdO Fp 33 | Dr 105 18 105 84 b N T do.__oo..| 22 | S I Ind Plimptg% d1 5;60 gpm,
l'
2I1N3....| 8.P.and 8. R.R_.| Fp 30 | Dr 100 LETG4) P SIS AU R o (. JER S FS, T 20 | Ind
23K1.... Clg,ll;k County T 190 Dr 225 [:19] PR RN [ I [ 1 R ORI S, T 7V | Ind Cp.
0D.
23Q1.._.| City of Van- T 175 Dr 250 16 250 188 32 |oaaaa do.__..... 168 1938 T (150 PS Pumped 2,000 gpm,
couver, well 1. 4-it dd. T.
23Q2.__.| City of Van- 8 182 | Dg, Dr| 238 48-18 | 238(?)|cemmenn]oncan- [€5.2:3°C) U R T 7% | PS Dug tol go ft: drilled
couver,
23Q3.._. Well3........| 8 223 Dr 280 16 280 225 48 Gravel and 216 T P8 Plilgpgg %‘000 gpm,
sand. X
23Q4. ... Well4_._.__..| S 185 Dr 243 18 T PS8 Plilglpgg 214000 gpm,
23R1_.__ Well5.._.....| 8 185 Dr 240 14-10 1240 192 | 40 .....do____....]178 | ____.____ T 100 PS Pgl;;.g_gd 1,200 gpm,
24A1..__| T. G. Foster...... Up 240 Dg 28 36 | 28 |oeeeaii|ececaco| Sando_o_o.| 19 ... C 1% | D, Irr | Irrigates one-half
acre.
24C2..__. R. Bowen.....____ S 215 Dr 139 6 1135 foooeofemmleeoadO_ o] 89 | P
24D1. ... Fred Clinski S 190 Dg 22 48 4-6-49 | T
MG . C. Coheen._..| S 135 Dg 12 30 foecaieceonocfemcaan-| Gravelocoooo_| 6 |awoooon.. C
24K1.... Vanoouver School | 8 170 Dr 167 10 Novem- Pumped 300 gpm,
District 37, ber 1955 50-ft d.
26G1_._.| City of Van- T 138 Dr 165 12 N faeeeee Ps
couver. De Formerly pumped
1440 gpm.
26G2.._..| State BlindSchool.{ T 160 Dr 220 2 RO RSP (ISP S do. .o T Inst
2"F1__... C%unty Court- 8 70 Dr 111 8 b5 R RO S AR do__...... [ A R Inst
ouse.
27H1.___. Clark Co. PUD S 95 Dr 144 10 144 119 21 Sand and 98 Septem- Ind Pumped 600 gpm,
nol. gravel. ber 1955 3.5-it dd. L.
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o7H2. ..

2TM17....

21M8._..
28G1....

28G2....

28G3....
28G4._..

28G5. ...
28G6....

Interstate Brew-
ery Co.
..... 5 [ T —
Columbia River
Paper Mills,
well 6A.

e

Great Western
Mglting Co.
..... [ S

Port of Vancou-
ver Terminal 2.
Great Western
Malting Co.
Portd of Vancouver.
_____ [ SR

Vancouver Ice &
gold Storage
0.

Dubois Lumber
Co.

Buffalo Electro-
Chemical Co.

City of Vancou-
ver, well 1.

Well2.._..__..

Fp
Fp

Fp
Fp

Fp

Fp
Fp
Fp
Fp

Fp

28
30

28
28

&

g e & e

Dg

Dr
Dr

Dr

137
108

98
70

80
115

110
100

82

32

160
160

132
130

18

18

18
18

137 120 18 Jo--- [« 1+ S 91 O« [ TR IR,
119 60 58  fo-a-- do. ..o 30 emeees T
.......................... A0cceee.| 28 PSR P
114 40 65 |ao-- dooo_ 25
____________ do mm———— T
.......................... A0 | T
.......................... Q0| 20(?) |ccecccaacl| T
.......................... [ [ ORI (RPRPRSREN RSP RN
143 15 50 Gravel and P25 T P
71 29 sand.
.......................... do_....__.| 12 7-4-51 |___..
96 26 30 Sand and 27 10-12-51 | T
63 33 gravel.
85 25 20 |eaoao dooooooo. 27 11-7-51 | T
63 18
132 45 87 Gravel and 37 7-23-42 | T
sand.
120 60 70 |- [ T 44 8-2-42 | T .

150
150

NU
Ind

Ind
Ind

Pumped 650 gpm,

3-ft dd. L.

y L

C.

Plim.ped 4,600 gpm,
Do.

Perforated from 70
to 116 ft. Pumped
4 hrs at 800+ gpm,
“no” dd.

Pumped 2,000 gpm,
884-it dd. Cp, L.

Pumped 900 gpm,
2-ft dd.

Pumped 2,000 gpm.

Pumped 2,000 gpm.
Supplies Vancou-
ver Plywood Co.

Pumped 150 gpm,
“no”” dd. Water
gets muddy in
spring when river
rises.

Water level reported
to rise and fall
with river.

Pumped 1,200 gpm,
90-ft dd. L.

Test well. L.

Pumped 8 hrs at
%000 gpm, 3-ft dd.

Pumped 8 hrs at
4,000 gpm, 4-ft dd.

Pumped 1,000 gpm,
17-ft dd. L.

Pumped 1,000 gpm,
5-ft dd. L.
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TABLE 15.—Records of representative wells in Clark County, Wash.—Continued

‘Water-bearing zone ‘Water level Pump
To- | Alti- Depth|Diameter| Depth
Well Owner or tenant | pog- | tude | Typeof| of of well of Use Remarks
ra- | (feet) well well| (inches) | casing| Depth|Thick-| Character of
phy (feet) (feet) | totop | ness material Depth| Date |Type| H.P.
(feet) | (feet)
T.2N.
R.1E.—| City of Vancou-
Con. ver—Con.
36B3..... Well 3. T 52 Dr 128 12 128 80 48 Gravel...._... 44.5 8-842| T 150 P8 Pl;]:?ped 1,000 gpm,
36B4...._ Well4....._._. T 56 Dr 130 12 130 65 65 Sand a!;d 49.34 | 32049 | T 150 P8 Pux?pgg l,OLOO gpm,
gravel.
36B5.__.. Well 5.__._.__. T 50 Dr 124 12 124 69 55 Gravel..__..__ 39 8-24-43 | T (100 PS Ptlx;nfpeéidl,ool() gpm,
36B6.____. Well6_.....__. T 52 Dr 122 12 122 77 45 [ooaas do_ ... 50.92  4-6-49 | T [100 P8 P?apegdl 0(}5) gpm,
36B7__... Well7.._____. T 45 Dr 129 12 126 84 42 do. 39.31| 4649 | T [100 Ps Pumfped 1,000 gpm,
36B8..... Well 8......_.. T 55 Dr 127 20 127 92 35 |- do. 53 4 A P, P8 Pl;glpe&ldl 0019 gpm,
T.2 N.,
R.2 E.
1DI_..__ J.D. Tyler....____ Up 278 Dg 37 6
1F2_ ... A. Germain._._.._. Up 265 Dr 64 6
1G1.__._ F. Leslie...._.____ Up | 258 | Dg 24 6 Cp.
1H1...__| Jack Unruh_.___._ Up 255 Dr 31 6 Irrigates garden.
IN1...__ 8. C. Nielson....__ Up 255 Dg 22 G%es dry in Septem-
1R1..._. H. R. Siegburg....| Up 240 Dr 84 8 ng}%ed 37 glxl)m,
2A1 _____ R. Massey._._.__.. Up 280 Dg 21 36
2B1 R.L.and F. E, Up 280 Dr 128 6 Bailer test, 50-ft dd
Divine. at 27 gpm. L.
2C1 0.7J. Lougheed---.| Up 283 Dr 120 6 Cp.
2F1 C.Sample_.______ Up 272 Dg 16 48
271 E. Skeeters_..___.. Jp 265 Dg 21 3) Cp.
2Q1 C.L.Engle._____._ Up 252 Dr 73 6 - L.
2Q2 J. Norby. ... Up 253 Dr 71 6 Baéler iest, 13-ft dd.
p. L.

3A1 Ear] Simpson. ... Up 278 Dg 43 48
3B1 E. Anderson...._. Up 270 Dg 70 24
3D1 C.V.Dunn...___. Up 262 Dr 69 10 Cp.
3E1 A.Barnes____._____ Up 262 Dr 96 3 -
3F1 W.Myers_.._..... Up 264 Dr 142 6 Bailer test, 20-ft dd.
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31 H. Wilson_.._____. Up 262 Dr 73 [ J SO INUNORUNE AU I do.__._____ 48 oo J %4 ________ Cp.
3N1 Vancouver Mu- Up 250 Dr 129 6 129 120 9 .. [ T R S R J %|D L.
nicipal Airport.
3R1 H. 8. Fenton...___ Up | 245 Dr 145 6 145 142 3 Sand, black...| 78 |__________ J 3 | Bailer test, 11-ft dd.
. L.
4D1 W. C. Schmidt..._| Ue 218 Dr 89 [ J ORI (R R Gravel__..__... [ S I J | 74 —
4E1 Ed Drasler..._____ Ue 208 Dr 76 6 76 73 3 |- do...__.__ 26 (e J ¥ | D8 BaI{let test, “no” dd.
4Gl A. Martin.._._____ Up 230 Dg 21 -1 S IR RN PN RS doo...____. 16.4 | 4-19-49 | C 74 IR Cp.'
4G2 J. Kindsfather..._| Up 232 Dr 87 [ 87 85 2 |- do...__.... 1) S I, J | 748 Baﬁler test, 19-ft dd.
4G3 235 | Dr 105 5 4 |3 141D L.
4M1 205 Dg 30 32 b7 2 I, J b — Cp.
4N1 211 Dr 93 6 50  fooooaooo- P Y . Baéler iest, 16-ft dd.
4Q1 220 | Dg 2 48 19 | J 74— P 2
5E1 250 Dg 18 36 14 [ C 7 3 IS
5G1 221 Dg 13 b1 J O R Sand, black... [ 2 P 1748 Cp.
5G2 198 Dr 99 8-6 99 97 2 Sand and 38.6 | Septem- | T [ S AR Pumped 60 gpm, 2.3-
gravel. ber 1953 . L.
5H1 202 Dg  |-acao-- 36 27 25 2 Sand.____._.__ 20 October |.o_._|-ocofecooooo Pum(f)ed 40gpm, 5%4-
1953 ft dd. L.
5K1 E. A, Keranen._.._| Up 210 Dr 86 6 86 79 7 Gravel..______ 53 S J 1% | D, Irr Pllli’l:;[:;feg 35 gpm,
e dd.
5P1 A.Menger._______ Uc 252 Dr 100 [ J OSSR (AR S SO [ [ S RSN N J 23 PO
5Q1 A. P, Bomber..___ Up 238 Dr 143 6 143 | 115 29 .- do-..___._ [y A Sub .- D, Inr Pl#l:l%edLso gpm, 48-
6A1 Elmer Christian- | Up | 242 | Dg 22 12 22 |emee | Cley®oceeeee| 8 |eeeeeeios b |V I Pu‘mp'«;}%1 (11'0 gpm,
sen., ‘‘no .
6C1 S. E. Heston______ Up 260 Dg 23 48 -2 P 7 R Cp
6E1 Mrs. B. Maxwell--| Up 270 Dg 32 10 8 | . C ) VA I
6G1 F.D. Frazer.__.... Up 265 Dr 135 6 110 |_.... J 134 [cemoao Cp.
6J1 P. Christensen._..| Up 260 Dr 133 6 101 l}ggl A TR N Bailer test, “no” dd.
OK1 W. Hamnbuig. ... TUp 260 Dr 156 6 156 142 14 Sand and 90 |ocemeeees Se 2 D, 8, Irﬂéates 115 acres.
gravel. Irr Pumped 25 gpm,
: 8-t dd. Cp.
7C1 G.S. Kelly____._. 300 Dg 55 15 N U R, A Sand..._.._... 43 |- P % | D
7D1 Nels Carlson.._._. 290 Dr 174 6 168 172 2 Gravel_.______ 180 |- P % | D Baﬂler test, “no’’ dd.
7D2 288 | Dr 174 6 1 |D Baéier fest, “no” dd
p. L.
7G1 305 Dg 49 36 % | D
771 265 Dr 30 12 ©|D
772 301 Dr 90 12 %|D
7K1 265 Dg 20 30 % | D
7L 20 Dg 32 3 %'D

Viva JIsvd
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TABLE 15.—Records of representative wells in Clark County, Wash.—Continued

. ‘Water-bearing zone Water level Pump
To- | Alti- Depth|Diameter| Depth
Well Owner or tenant | pog-| tude | Type of| of of well of Use Remarks
ra- | (feet) well | well | (inches) |casing |Depth|Thick-| Character of
phy (feet) (feet) | totop| ness material Depth | Date |[Type| H.P.
(feet) | (feet)
T.2N.,
R.2E—
Con.
™1 W. A. Lindeman..| H 290 Dr 48 12 48 14 34 ... Lo {s TR, L S C 12 Irr Pumtped 145 gpm,
20-ft dd. L.
7N1 J.J. Fox.__.___._. Up 265 Dr 32 [ 2 IR RN AR Gravel....._.. 14 |- P Y| D
7N2 J. A, Dennis.____. Up 270 Dg 21 60-27 |_...... 10 12 Sand._..._.._. 15.54 | 42451 | C |._____ D. Irr | Clay from 0 to 10 ft.
sand from 10 to.22
ft. well filled to 21
ft. Pumped 14 gpm,
6-ft dd.
7R1 L. H. Runger....__ Up 295 | Dr 54 b2V T (S (RPN QGravel and 36 eedo_ | ¥ % D
sand.
8A1 A. W. Farmer_..__ Ue 215 | Dg 18 .1 T DR IR I Sand._...._____ 10 focoeoooooo J %D
8A2 Kenneth Menger .| Up 225 | Dr 168 6 48 Irr Pléfl'};e&id 112:5 gmp,
8B1 E. Podhora______. Up 240 | Dg 12 30 D
8B2 A W.Clark______ Up 230 | Dr 145 6 D Bailer test, 8-ft dd. L.
8B3 E. Podhora.. ... Up 245 | Dr 133 6 D
8H1 H.E.and R. L, Up 225 | Dr 126 6 Irr Pumped 154 gpm, 32-
Schultz. ft dd. L.
8J1 Jack Klineline....| Up 2566 | Dg 33 8 D
8L1 G.E. English ____| Up 275 | Dr 210 6 D
8M1 W. V. Slothower_.| Up 268 | Dg 12 36 D
8N1 M. O.Elgin.______ 202 | Dr 49 8 D .
8N2 Walnut Grove 290 | Dr 208 6 Inst | Bailer test, 17-ft dd.
School. L.
8Q1 C. L. Harris...... 275 | Dg 40 30 D
9A1 W. G. Holzhauer 220 | Dg 38 32 D
9D1 J. B. Coffield._..__ 213 | Dr 117 6 D Cp, L.
9D2 dro.___. 220 | Dg 27 36 D ,
D3 Trank Houn_.____ 216 | Dr 92 6 ) Baliller test, “no” dd.
9E1 C. W. Deming____| Ue 225 | Dr 151 8 D
9F1 B. L. Rushing._._| Ue 215 | Dr 140 6 D
9G1 Thomas Morton..| Uec 217 | Dg 32 36 D Cp.
9G2 Ed Ferguson______ Ue 215 | Dg 30 12 D .
9J1 H.D. Peden.___._ Uc 220 | Dr 60 6 D Bailer test, 11-ft dd.
9K1 M. Scherdnik.___._ Ue 225 | Dg 35 30 D
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. H. Cooper-_...
Jay Turbush._.__.

Schlitz and Stotts_

C. L. Lewis
M. C. Blair___._....
w.

J. Fleming___.
L. McElkest____
. V. Whatley.__.

3"

M. L, Rogers_..__

Wilson Worley....

C. A. Larson-.....
F.H. Baker___...
O. H. Snyder___._
John Feltz..__.._.
F.T. Munroe..._.
A. L. Edwards.._.
Stuchini_ _.___.___
J. C. Harding._._.

Elmer Yielding. . .

Roy Purdham_.__
Frank Johnston...
G. Abernathy.....

Ue

Ue
Up

Up

_| Up

Ue

Ue
Up

Up
Ue

Ue
Ue

Ue
Up
Ue
Ue
Ue

Ue

Ue

218

220
231

235

232
220

220
225

240
221

215
217

222
225
215
215

215
218

Dr
Dr

Dg

Dr

Q)

76
89

52
94

29
81

16

14
25
69

64
63
66
26
64
75
10
44
120

36
6
48

@Qg

(= QQ{; o o o

36

30

Sa.ud, black...
Sand__._._..__

Gravel.__..___. 6l oo
..... do..._._.| 65 [
Sand._........ 0 (.
40
58
Gravel..__..__ 26 |eoo
Gravel (2) .| 59 |.._.__...:
Gravel________ [ S
55
47
12
16
[ S T,
39
..... do.._...._| 50 O,
Sand, black___| 514 (..________
Gravel.______. [i2: N TR
21.45 | 3-24-49
60 ...
3 J
Sand,black___| 45  |.o.._.o__-
Gravel......__ [ S P
Sand and 33 1-20-63
30(?) |aeemoaanes
43 eeeeos
3 .

N
TN N

NNeN

{T.‘.;;.\.

=X
voY Fougt oo

N
[SNTN

KRR

N
£

-

[« 2= ]

oog

Irr

vlwle]

Bafler test, 1606 dd.

Bailer test, 16-ft dd.
Cp. L.

Cp.
Cp.

%p.

ell number refers to
two identical wells
20 ft apart; water
supply for Or-
chards.

Pumped 50 gpm,
“no” dd. L.

Bailer test, “no"
dd, Cp, L

Bailer test, ‘“no”’

Cp.

Pumped 100 gpm,
little dd.

Bailer test, 15-ft dd.

Bailer test, 10-ft dd.
Supplzes 5 families,
2 stores. L

Bmler test ‘“po” dd.

Baller test, “no” dd.

Bailer test, “no” dd.
Cp, L

Baiiller test, 7-ft dd.

Bailer test, ‘“no”’ dd.

Puinped 100 gpm,
little dd.

Pumped 4 hrs at 40
gpm, 3-ft dd. L.

Cp.
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TaBLE 15.—Records of representative wells in Clark County, Wash.—Continued

‘Water-bearing zone ‘Water level Pump
To- | Alti- Depth{Diameter| Depth
Well Owner or tenant | pog- [ tude | Typeof| of of well of Use Remarks
ra- | (feet) well | well | (inches) | casing |Depth|Thick-| Character of
phy (feet) (feet) | to top | ness material Depth| Date |{Type|H.P.
(feet) | (feet)
T.2N.,
R.2E—
Con.
11E1 R. H. DuPuis....| Ue 226 Dg 17 [ J P Gravel .._..._ L 2 C ¥ |D
11E2 C. Holter. .coun... Up 226 Dr 50 6 50 44 6 Sand, black_._| 26.5 [..._.___._. J % | D Bailer test, “no’”” dd.
11H1 L. A. Webster._..| Up | 220 | Dr 40 6 40 40 (.. Sand....._.... 20 March |......|.____. D Plg_ﬂ;pﬁ% 35 gpm,
1954
1171 George Snyder....| Ue 220 Dr 39 1 R P I, Gravel........ 16.00 | 5- 449 | J % | D Bailer test, “no” dd.
11L1 Bill Price...oo.... Ue 215 Dg 10 11 o5 Z0NNN IR NN AR S Occecene| 0.0 3-2249 | C 7% | Irr Irrigated 17 acres in
600 1948.
pit
11P1 C.J. Krout..._... Ue 200 Dg 12 TV V5 2 IR RN IO AU [ 1 S AU S C 7% | Irr
240
pit
12D1 George Sprague...| Up | 252 Dr 57 [ A O Gravel...._... b7 S IO J ¥%|D Lamzet dsupply re
12D2 Harold Crooker...| Up | 252 | Dr 53 6 L% T I I S do._oeo. S PO, J ¥X|D Large supply re-
ported; water re-
ported te be soft
and to contain no
iron.
12G1 George Snyder._...| Ue 221 Dr % L J PO S, - 27(?) femmmcccnn- P 1% | D,8 Cp.
12H1 D. M. Shattuck...| Uc 220 Dr 91 8 90 76 15 Gravel, loose.. T 5 Irr P%ﬂ‘f?gd 213,0 gpm,
1271 Proebstel Com- Ue 215 Dr 38 [} 35(M| 38 4 Gravel........ 10.14 | 5-4-49 | _.___|-_____ Inst Pumped 30 gpm,
munity Church small dd. L.
12N1 8. Hudlicky___.... Ue 205 Dg 14 b S PR IR IS AU 15 SR, 1.5 ¥ D
12P1 C H. Deffen- Ue 210 Dr 44 [ S AU NS A doo .o 12 “|D
baugh
13D1 W.Kunze........ Ue | 206 | Dg 10 96 7 Irr(?) .
13D2 D. Kunze_........ Ue 198 Dr 96 8 39 [ P, Bacller I'fest, 9-ft dd
p. L.
13F1 C. H. Deffen- Ue | 200 | Dr 26 5 8 %D
baugh
13K2 Stickney Dairy.._| Ue 220 Dr 90 6 45 1% | D,8 | Op.
14D1 J. L. Frame.._.... Ue 195 Dr 55 6 [T 2 NN B R SR D B%ler test, 3-ft dd.
14D2 | A0- o Ue | 195 | Dg 12 |144by Near 7% | Irr | Reported to operate
168 sur- 13 sprinklers,
pit face
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Charles Krout_ ...

Alfred Campbell..
Bristol___..
8. H. Wright_____.

C. P. McMillan. .

M. Van Fleet
and Clyde
Parker. -

Evergreen Pack-
ing Co.

W. Huffaker...

A.J. Kaufmann._..

C. K. Boesch and

. Stamper. .
. Nellis.......

QCI

R. C. Washburn_.
E. E. Huckins. ...

David Banning___
G. A, Bouma._.._
H. B. Klineline. ..

Ue

Ue
Ue

Up

Up
Ue

Up
Up

200

215
205

222

230
210
200
205

14
o7

73

20
87

145
86
71

149

@ & e o=

30
8

.......................... L TV TR PRV« I S DR,
....... eececefrommcnaaaeadoo L] 13.20 | 3-24-49
....... - RSO s [ SRS Y % . 3N R,
97 [ do.- oo 30 3-24-49
73 69 4 Sand, black...| 56.83 |....do.._.
_____________________ Sand__.._.__.. 5 |
----| Gravel._...... (7 2 D,
145 120 25 Sand and 23 U
gravel,
87 58 28 Gravel.__..... 43 May
1950
71 70 1 |- do__..__... 40 January
1953
_____________________________________ 11165 ) IR
....... - 6.46 | 3-24-49
200 {emcamecfeecmana Gravel........ 120 1954
_______ 56 20 Joee.-dooooo ... 37.73| 3-21-49
.......................... N S T S S
- T PR PRI ORI 9 August
. 1952
..................... Sand._....__._.| 24 PO,
B R M R 717 TE e
36 10 25 Sand...._._... 15 August
1953
ceccman|emccean|aacceas| Gravel ___.__. 10 |ooaeeeao.
18 4 9 Sand.._....... 4.5 June
. 1955
....... 27 1 | Gravel, fine...| 9.1 7-15-49
..................... Gravel. 20.5
30 eecmcmeen
1.4 4~ 6-49
Z}AZ 3-24-49

C 5 Irr
P .. D
P N PN D
T 3 Irr
P PR B,
P D
J 2 |icmemeeo
T 10 Irr
) S
J 108 | el
T 5 Ind
J Y|D
T 10 Inr
J 1¥ | D
J 15 | D
I ¥ | D
J o leeeaee D
J 1| D
C 3 Irr
J %I D
3 2D
J 2| D
P %D
P 2| D
C  |eeeae|- o
""""""" Ter,
J D
C 3 Irr
P el D
J | D
[} | D
J 15| D
P %'D

Reported to operate
20 sprinklers.

Water temp 49°. Cp.
Supplies 3 families.
Pum d 40 gpm, 10-
d. owner plans
to irrigate 8 acres.
Bailer test, 8-ft dd
Cp. L.

Pumped 20 gpm,
Ps-tt dg.m ’
umpe 0 gpm,
a1ttt dd. 1,

Pumped 30 gpm,
10ftdd. L.

Pumped 23 Epm
“no” dd. L.

Pumped 150 gpm,
8-ft dd. L.,

Supplies seven
families.

Pumped 5 hr at 110
gpm, 8-ft dd.
Cp.

Cp.
Pumped 30 gpm,
1-ft dd.

Cp.

Pumped 60 gpm,
4ftdd. L.

Pumped 50 gpm,
8-ft dd. L.

Pumped 75 gpm,
12-it ad.

Cp.
Cp.

Cp.
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TABLE 15.—Records of representative wells in Clark County, Wash.—Continued

‘Water-bearing zone Water level Pump
To- | Alti- Depth|Diameter| Depth
Well | Owner or tenant | pog-| tude | Typeof| of | of well of Use Remarks
ra- | (feet) well well | (inches) | casing |Depth|Thick-| Character of
phy (feet) (feet) | totop | ness material Depth| Date |[TypelH.P.
(feet) | (feet)
T.2N.,
R.2E~
Con.
18Q3 Perry Casaw._..__ Up | 258 Bd < T RN RN NN A Sand......___. £ S J | D Cp.
19A1 W. M. Johnston..| Up 220 Dg 15 T T W M BN Gravel, [ 2 T, P !2 D
. cemented.
19B1 Harry Sevier._._._ Up 235 Dr 122 [+ N RN PRI ) R
19D1 W. M. Aldrich..._| Up | 240 | Dr 160 4 Gravel.._. Cp.
19F1 A-1 Dairy Farm..| Up 210 Dr 117 6
19F2 M Rossiter...____ Ue 185 Dr 90 [ S U DU I Sand Cp.
19F3 H. H. Bolton-___. Ue 185 Dr 64 6 . 58 6 8and, black_..] 3¢ | ___...... P I T D B?jﬂer It,eSt' 3-ft
19G2 E. M, Munson....| Up | 190 | Dg 20 36 Sand 12 |aaceieea J “|D Cp.
19G3 John Yinger_.____. Up | 206 |Dr 80 6 7 9 | Sand and [ RN RN I D B?iiéa Ifest. 10-ft
gravel. - L.
19H1 A, F. Lippart..... Up 215 Dg 18 T S SR S Gravel.._..... 1,64 3-1849|7J % |D
19H2 Mrs. E. L. Stout..| Up | 215 | Dr 93 - J S A MU I 1NN SN S SR D Repotrt plenty of
water.
19H3 John Shierman..._| Up | 210 | Dr 88 6 87 84 4 | Sand,black...| 33 |.__..____. J % | D B?iicllerl.'j%t' 5-ft
19H4 Evergreen Con- Up 210 Dg 25 11 S P RN .- 8.78| 32349 | J %D
gete Products
0.
1972 L. W. Sensiba..... Ue | 215 | Dr 80 6 B?qlfr test, 15-ft
19L1 J. W, Bolton____.. Ue | 18 | Dr 68 6 Do.
19M1 Brookside Tile Co.| Ue 180 | Dg 18 36 Cp.
19Q1 T. Ezetta_ ... Ue 193 Dr 102 6
19R1 (... do_.. ... Ue 170 Dg 11 60
20A1 Royal Oaks Ue | 210 |Dr 73 6 Use at club house.
Conntrv Cinh,
20A2 d 210 | Dr 221 12-10 Pumped 1,000 gpm,
22-ft dd. C.L.
20B2 220 Dn 10 I P Water temp 48°,
20D1 2156 | Dr 75 6 I D,8
20D2 220 Dr 147 10 147 66 Sand and 50 Novem- | T 20 |eceeeeen Pumped 1,400 gpm,
gravel, ber 1951 54-1t dd. L.
20E1 207 | Dr 59 6 58 58 1 | Sand, black...| 47 |ooeoo____|.__ Bailer test, “no”’ dd.
2071 180 Dg 22 F: 1) J SR U A, Gravel........ 1104 | 3-23-49 | _.oolocaeocloons
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198 Dr
170 Dg Irrigates 12 acres.
170 Dg
170 Dg
168 Dg
175 Dr Cp.
168 Dg Irrigates 22 acres.
170 Dg Owner plans to use for
irrigation in 1949.
L. C. Peterson Ue 202 Dr
203 Dg Infiltration trench;
5 by 25 ft.
Pumped 260 gpm.

H. Passut.......__ Ue 202 Dr 33 6 . 2 N I Gravel__ | |ecais N feceeee NU Insuﬂiciegt Lsupply
reported. .

Seth Marion.._..__ Ue 198 Dr 65 [ R P 55 10 ... do 36 T |eceeee D,8

8. Shanko......... Ue 185 Dr 30 [ DRI (R S, Gravel and 20.7 6-13-49 | N ... NU Large supply re-

boulders. ported.

R.A.Laws__._.__ 8 180 Dr 80 6 60 40 20 Gravel........ 13 June 1955| T 5 Irr Plin;/peld dd79 Lgpm,

0s-ft dd. .
8. 7J. Marrion_.....| 8 200 Dr 89 8 89 48 41 ... [ 1 T 47 Novem- | . ...l co.. Irr Pumped 428 gpm,
ber 1954 23-ft dd. L.
William Brown...| Up 250 Dg 42 F2 T P DR B S do 39 J % | D
George Fisher 240 Dr 114 6 58 99 15 |- (6 1 T, L7 S R J 1 D Bii:ler test, 5ft dd.
..... ¢ [0 T 243 Dr 65 6 56 L.
"John Jasker.._._ 226 Dg 40 30 ‘Water temp 49°,

Alfred Adolfson.__ 208 Dg 15 30 Cp.

W. E. Gamble....{ Ue 222 Dg 20 30

George Waddle__.| Up 215 Dg 18 30 Plentty dof water re-
ported.

L. A, Barrett_____ Up | 230 Dr 90 6

Dewey Kitchell___| Up 242 Dr 104 6 Pumdped 90 gpm, 25-
ft dd. L.

C. . Carlson..... Te 228 Dr 96 ] ood supply re-
ported.

Fenton Black_____ Ue 208 Dg 22 1 R ORI R A do B R R S,

LT Atkins_______ Up 236 D, 25 1 TR USROS SRR DI NN dooceeooo-o J 1D Cp.

Johin Kapitano- Up 240 B 24 - S N SIS AN M [« C 15 | D

vich,

W. F. Bennet._... Up 290 Dr 115  J5S R ORI (R S doocoeoo 91.0 32049 | J % |D Cp. .

K. A. David.____. Up 243 Dg,Dr{ 650 6 Sand, 46 J %iD Reported to hold up
under continuous
pumping.

J.E. Bevins_____. Up 242 Dg,Dr | 57 369 |ooooi|emeeoeo 45.07 | 3-24-49 | J 14 |eccamman

E.M. Henderson..| Up | 243 Dr 109 (1169 T DN Gravel 74 J 1 D

C. Timmel________ Up 244 Dr 103 ki 193 101 2 Sand, black...| 75  |ococeeeoo. J 1 D Bailer test, 3-ft 44, L.

H. W. Sherril.___. Up 238 Dr 99 6 37 97 2 -..-do. 74 P P, D B%ler IIiest, “no’’dd.

. Dy

Ross Tatreau.....| Up 230 Dg,Dr| 45 86-12| o |eeccmen|eaeaee Sand._...._-.. k.7 S P [, Y e

Lester Courtney..; Up 236 Dr 78 [ S 70 8 Gravel___._.... 16(?) |aamcecane- J %D Larget dstﬂ:ply re-
ported. L.
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T aBLE 15.—Records of representative wells in Clark County, Wash.— Continued

. Water-bearing zone Water level Pump
To- | Alti- Depth|Diameter|Depth
Well Owner or tenant | pog- | tude | Type of{ of of well of Use Remarks
ra- | (feet) well well | (inches) | casing |Depth|Thick-| Character of
phy (feet) (feet) | totop | ness material Depth|{ Date |Type|H.P.
(feet) | (feet)
T.2N,
R.2E—
Con.
23G1 R. L. Dewey...... Up 240 Dr 127 I S O (SR BN IO 67 P D, 8
23G2 Mrs. L. E. Olsen_.| Up 248 Dr 128 8 128 105 15 Gravel.__._.__ 90 July 1952 T 10 Irr Pumpe%_ ?tl:]rg aIIi 125
gpm . L.
23K1 Ross Tatreau... . Up | 230 |Dr 115 (S N N R Sand.oooooooon % T b SR IO D, | Large 'dsupply re-
ported.
23M1 George Casteel-.[ Up 240 Dg /N OSRU SRS SO Sand, coarse...| 47 ... ... J 3% | D,8
23N1 A.W. Nelson.__.._ Up 300 Dr 160 ;S P S R, Gravel.__.____[ .. _..__ P 1 D
23P1 Evergreen School.{ Up 307 Dr 220 8 220 185 35 |eeoe-e (o [ S b 1) L T 20 Inst Pumped 250 gpm, 32
t5't2 odc}; water temp
UEL 0. H. Stricker..._.| Up | 285 | Dr 54 6 10 3 %D o
24E2 W. C. Ireton...___ Up 236 Dr 47 6 44 44 3 Gravel________ -2 J KD Baiiller test, 9-ft dd.
AUF1 L. E. Frohm...... Up | 245 |......... 40 AR TR AU N N L D R T J ¥ |D )
24H1 Charles True...... Up 273 Dr 93 [ J S R NI N [ T S I /: T PR, J 1 D Baéler test, “no’”’ dd.
p.
24M1 J. H. Rabbe...._.. Up 256 Dr 118 [ J PO SR F, Sand, coarse..| 77.52 | 3-23-49 | P 2% | D, 8 Iam‘get dSllpply re-
ported.
24N1 George Wright____| Up 295 Dr 113 [ P, I S, QGravel____.___ 1 S P, J % |D
24N2 G. B. Wright_..__ Up 296 Dr 172 6 172 160 12 ... (s 11 SO 150 August Pum;m(?i d 6{)‘ gpm,
1955, “no” dd. L.
24P1 Anna Rate__....._ Up 310 Dr 80 T S ORI SR RSV S [ [V SR 45 | J 1 D Cp.
24R1 J.J. Young.. -| Up 285 Dr 91 6 Sand.. 77 AN S D
24R2 Ted Miller.... Up 279 Dr 87 {2 RGP PSP PN 73 J 14| D
25G1 John Hart____.____ Up 295 Dr 165 [ P NN IR Gravel._..__.. 125 oo J 1 D
25H1 Mrs. Esther Holtz_| Up 286 Dr 82 [ 2 (ORI U B, J % | D Plentts; of water re-
ported.
2511 Alfrod Korn_______ Up 285 Dr 159 ] i1 143 2 Sand, black-__| 98  [oooeeao_. J D Biilll.er test, 16-ft dd.
25L1 G.J. Haagen..._.. Up | 300 |Dr 160 T R FEN SO N 5 77, N T 7 2 ID )
25R1 R. H. Johnson..._{ Up 295 Dr 197 8 197 152 45 Sand ay.}d 130 VR AP P, D, Irr. Pv.t}tmd%edﬁw gpm, 30~
gravel. . L.
26D1 T. W. Royston....| Up | 305 Dr 101 6 Sand 88 J %D Cp.
27A1 George Borpasl....| Up 305 Dr 130 [ T P N D S do. 113 R ) % | D
27D1 M. C. Timmer- Up 310 Dr 114 L S PRI S IR Sand and 100 focoeeenne. J % |D
man. gravel,
2TH1 W. L. Tyler....... Up 305 Dr 95 : J L SN [, Gravel__..___. 87 .. J 1D
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27TM1
27N1

30B2
3001
30D1
30G1

30J1
30J2

J. T. Livingston...
M. D. Nelson._...
. G. Minton____

R. D. Boley.....-.

----do -

Federal Housing
Authority.

Pete Caviale__..__

Federal Housing
Authority.
Robert Nieman...

Frank Natta_.....

Alvin C. Shagren.
Bert Anderson....

Park Hill Ceme-
tery.

Federal Housing
Authority.
M. Mercer...
F. W. Shanno:
M. Carson____

Edward Schwind.

Ue
Ue
Up

Up
Up

Up

165
185
170
305

305

12
300
22
146

206
21

396

257
180

93
137
193
187

48
12-10
30

16

12

Soo

..................... Sand and (N F
gravel.

Gravel .| ool

Gravel, fine___ -%00. 5 | 3-28-49

....... —- -| 118 ————

142 140 2 Sand, black...| 124  |._________

..................... Gravel, 103.15 | 3-25-49
cemented.

............ - 112 U

..................................... 150 RO

..................... Gravel__.___..| 126 PR,

174 161 19 ... do. 174 ———

Sand.

Gravel,
cemented.

0 09 U uoooo u

Cp.
Cp.

Bal.iler test, “no” dd.

CP.
Plenty of water re-
ported.

Baﬂler test, “‘no’’ dd.

Cp.
Cp.

Pumped 100 gpm, 60-
ft dd. Not in use,

P 1949. d 175
umped 175 gpm,
4lots dd, o

Pumped 275 gpm, 82-
ft dd. L.

Supplied five 30-gpm
sprayers.

““First water” re-
?torted found at 146

““First water’” re-
g;orted found at 140

Pumped 1,000 gpm,
90-ft dd.

L.

Pumped 135 gpm.

Cp.

Pumped 8 gpm, 5-ft
dd. L.

Pumped 38 gpm, 3-ft
dd. Op, L.

B&}iller test, 3-ft dd.

Viva JIsSvd

LET




TABLE 15.—Records of representative wells in Clark County, Wash.—Continued

Water-bearing zone Water level Pump
To- | Alti- Depthi{Diameter| Depth
Well Owner or tenant | pog- | tude | Type of| of of well of Use Remarks
ra- | (feet) well | well | (inches) | casing|Depth|Thick-| Character of
phy (feet) (feet) | totop | ness material Depth| Date |Type|H.P,
(feet) | (feet)
T.2N.,|-
R.2E—
Con
32K1 C.D. Root_____.. 8 260 | Dg 20 30 b3 P—
32M1 Ralph Montag S 150 Dg 30 12 3 D, Irr | Pumped 120 gpm, 18-
and others. ft dd.
32P1 Dr. H. Leiser.....| 8 135 Dr 100 8 5 D
32Q1 Ralph Hahn_ £ 130 | Dr 65 6(?) 1351 D
32R1 W. P. Davis. 8 165 | Dr 86 6 13 | D
33B1 E. Kunnas____ Up 305 Dg, Dr | 135 30-6 1 D Dug to 50 ft.
33H1 L. 0. Matchett_ __ Up 300 Dr 125 4 1 D Cp.
33K1 T. Putnam_______ Up 295 Dr 160 6 1 D Bailer test, “no’”” dd.
33R1 C. W. Barrone....| 8 195 Dr 52 6 51 50 2 Sand, black...[ 15  [_......__ J 3 D Baller test, “no” dd.
34B1 A.F. Black....__. 300 Dr 170 8 Gravel...._._. 152. 5 1946 P %D
34C1 Groth_.__.__ 310 Dr 171 4 162 T 2 D
3402 M. Johnson. . Up | 810 | Dr 135 4 [€2.5:3C) VRN S I P b ) IS— Cp. .
34E1 M. H. Simonds___ Up 303 Dr 122 4 Sand a'id 98 |- J | D Sué)plies 2 families.
grave! P.
34G1 Nick Stanke...... Up 300 Dr 164 6 Sand -l 7T 1% | D
34G2 0. C. Tanger- Up 300 Dr 175 [ T N SR R, 160 Joccaemooae P | D Cp.
mann,
34M1 August Meyer.___| Up 295 Dr 145 [ R I [5.7:°(:) U SR N P 1 D Plenty 31 water re-
ported.
34P1 Spencer Biddle_.__| 8 242 Dr 78 [ 76 72 6 |o-oo. doo._ocoo| 48 |emceoeans P %1D Beiiller test, “no’”’ dd.
35A1 M. C Sa.mpson_.. Up | 303 Dr 193 [ J Y FORIN A do..__.... JX: J P 7 I Cp.
35C1 305 Dr 170 6 170 161 L I PO do_.__.... 1 U PSRRI RIS S R, Bailer test, “no”’ dd.
35C2 305 Dr 185 [ RSO IS A AR dn_ ..o 185 e T ©%In Ws,te- temp 49°, Co.
3501 308 Dr 180 [ JS PRI I SR SO do..__.._. 1783 |eecaeeee P 2 D
35E1 310 Dr 98 6 94 J ) R (R,
35H1 303 Dr 188 [ SSRGS NI SO ' SRR, P F J N
35M1 Norelms._._ Up 298 Dr 185 8 Gravel fine_..| 185 | ... T F: T . Cp.
36B1 W. L. Moreland . Up 295 Dr 153 6 Gravel. 140 J 1 D P\}‘mgt'a% (112 gpm,,
no' . L.
36C1 Mélthlalin High Up 295 Dr 190 L J RN SR SO, Gravel. ..o _|eacmii|an . P 3 Inst.._| Cp.
chool.
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0T - %9 - O §8E-G69

36H1
36P1

36Q1
36R1

T.2N.,
R.8E.

3D1
4D1
4E1
4K1

4L1
4Q1

4Q2
5P1

5R1
6E2
6K1

H. 8. Whetzel...__
John McGillivray-

Ralph Starr_______
0. C. Tiffany.....

Camp Killpack. ..
Ben Rapakko.....

John Beall_._
Stan Nygren......

Mrs, Marie

Ubacz.
8. V. Haagen_____

E. L. Bellamy._ ...

Carl Anderson.....

Mrs. Alice
Snyder.
K. Jacobs.........

W. A. Soliday....

P. C. Rothermel. .
James Higgins____

E. E. Peppers_....
D. M. Shattuck...
Ed Karnath__....

R. H. Paulson____
John Vassel..._._.

H. W. Lange......
M. W. Andrew...

Up
Up

Up
Up

286
286

275
275

466
300

315
385

270
275
270

256

218
218
250

251

320

250
238

187
156

516

15
190
16
11

144

17
77()
93

15
136

» 3 o o8 B

Qag (-

238 232 (]

....... 503 13
15
247
16
290

136

gravel(?).

Gravel._...___ 18 | .
San@..-ceaoo-- 167 feeooo
Gravel __._._. 138 .
Lave. . ooo.. 126 7-15-43
Gravel. 4
8 ..
9.24 | 5-16-49
33(?) focmmeoaaos
68 |o
________________ 7.12 | 5-17-49
Gravel...._.__ 22 |eees
Sand, black.._| 27 |.__..._._.
Gravel .__...__ 62 ...
..... do..._....{ 41 R
_______________ 24.60 | 5 3-49
Sand, black...| 32 j__________
................ 3.21 | 5 3-49
Gravel____.___ 47.5 | ...
..... do..._.._. R
Sand....._.._. 7.40 | 5~ 4-49
................ 4.28 | 5 449
Sand and 1) N P

hale]

s e

Adeqmztg supply
Bailer test, 10-ft dd.
Cp, L.

Pumped 3 hrs at 70
gpm, 30t dd. L.
Well taps Troutdale
formation. Large

supply reported.

Bailer test, 37-ft dd.
Cp, L.

Well taps Troutdale
formation.

Pumped 8 hrs at
:ioo gpm, 12-ft dd.

SoIt‘f;' water reported.

Large supply re-
ported. Bailer
test, 15-ft dd. C, L.

Soft water reported

Bailer test, 18-ft dd.

Bailer test, 8-ft dd.
L.

Pumped 50 gp
75-ft dd. L

Bailer test,*no” dd. L

Pnmned 4 hrs at &0
gpm, 20-ft dd. L.

Cp. L.
Water reported to
contain iron.

Do.
Ball}er test, 5-ft dd.

ViLva J1svd
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TABLE 15.—Records of representative wells in Clark County, Wash.—Continued

Water-bearing zone ‘Water level Pump
To- | Alti- Depth{Diameter| Depth
Well Owner or tenant | pog- | tude | Type of| of of well of Use Remarks
ra- | (feet) well well | (inches) | casing [ Depth|Thick-] Character of
phy (feet) (feet) { totop | ness material Depth | Date |Typel H.P,
(feet) | (feet)
T.2N.,
R.8 E.—
Con.
8M1 C. 0. Wilson...... Up 263 Dr 111 6 99 70 2 Gravel________ L J J 2 D Pug'pe&ld% Cgpm,
p, L
8Q1 W. R. Smith______ Up 320 Dr 130 6 130 115 15 | - do....... 94.59 | 5-16-49 | J 1 D Pl}mpe% 30 (g}p'mi‘
‘no”’ p, L.
9D1 Charles Oslund.._| 8 | 200 | Dg 12 8 oo Gravel, 8 | c ¥|D Good supply re-
) cemented. ported.
9G1 G. L. Oslund_____ 38 275 Dg 9 d [ J PO SN PR D Do.
12G1 S. Rasmussen._.__. H (1,640 Dg 22 13.2 7-26-49 | N | ]oceaaos
14N1 Myers Bros........ Up 390 Dr 213 25 June1953| T 30 Irr Pl{%_l)ed ("140 Lgpm,
15E1 H. H. Ralliff.__.__ Up 390 Dr 123 90 7-26-49 | T |ooo... D, Irr Pls_t;ltpgg 18 gpm,
16B1 W. J. Matson_.._. Up | 355 | De 28 19 oo D cp.
16C1 L.G. Munger.. Up | 340 Dg 45 /74 S ORI PRSI PRI D
17D1 Roy Sutter.. -| Up 265 Dr 140 | 6 || oo e e e e P 1 D Can by pumped dry.
17Q1 Roy Baker._...... Up 211 Dr 54 [ 2 I N I Sand and 20 feceemmene J e D
gravel.
18A1 J. E. Sturgeon....| 8 253 Dr 94 6 [+ 7' S (R SO Gravel, coarse.| 49  |---oooo_.. P 2 P D Pumps 100 gpm.
Water very muddy
after 1949 earth-
quake. L.
18B1 Alfred Anderson__| Up 200 Dg 9 20 None| 6 3 Clay, hard, 4 Septem- |- -oo.]oeceooomeooaas Pumped 500 gpm,
and gravel. }):rs 3%-ft dd. L.
, 5
18N1 K. W. McKenzie..| Uc 215 Dr 60 6 27.16 5~ 9-49| J 1 D
19D1 Miss Margaret 8 230 | Dr 87 6-4 35 |eceooeoe- P | 748 PR— Large supply
: ‘Whipple. reported.
19K1 Lester Strunk...__ Up 230 Dr 17 48 el Clay anld 8.84 5-9-49) P | |aemaoos
ravel.
20H1 A.F.and L.W., | Ue 205 Dr 60 86 7/ S IR A Grgavel, ce- | 2 I C 1 8, Irr | Pumped 24 hrs at
Lechtenberg. mented. 60 gpm, 4-ft dd.
2071 . L. Groth______. Ue | 190 | Dr 38 6 |38 36 2 Gravel..._____ 2.99| 5949 | P 4 | D Large sg%plyL
reporte: .
20R1 Lacamas Camp Ue 190 Dr 29 [ S PSRN DR D JRUSRRY U, T 10 |- C 1% | Inst
ground.
21E1 A.F. Lechtenberg.! 8 225 Dr 70 6 e e e 25 el D, 8
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2171
21L1

21R1
22G1

22H1
2271

2272
2273

2274
22M1

22M2
22N1

22R1

23M1

23Q1
23R1

24G1
2411
2¢M1
24N1
24Q1

25J1
25Q1

25Q2
25R1

26R2
26A1

Adolph Paris_.....
M.F. Wolff.______

Myers Bros....._.
Fern Prairie

Fern Prairie
School.
E. A. Richards....

Nick Beres__......

E. Wilson____.....
Frank DeTemple.

Ivan Robison.....
‘William Steuer....

G. F. Messick......
M. Howell

C.
R. L. Barnett.
Joe Wagoner..._..

J. 8. Harrigan.....

E. Crowson.......
Harry Thornton...

A.J. Rocheford_._.
J. B, Fields....._.

Mrs. Nellie
Stevenson.

Ub

Ub
Ub

Ub
Ub

Ub

Ub

Ub

Ub

352
240

435

414
429

425
430

433
340

440

Dr,Dg
Dg

Dg

Dr
Dr

Dr
Dr

Dg

Dr
Dr

100
24

63
21
142
42
156
142
15

135
58
10

21
43

17
29
30

b2
115

145
213

208
155

186 [100 oo |eeeeeae Gravel. ... 10.17
30 b~ S AR PSR do__._..._ 0
12
L T (R PRSI PO Sand and 30
gravel.
48 || el 7.98
6 (142 128 14 Sand, black...| 87
6 b2 116 N (RO IR 16.79
g k(162 ] (R Gravel...._... 19
6 |142 |oo|eeeeao- Gravel........ 43
60 ||| 1.50
[ J ORI (SUPSIUNS SOOI AU ORSTN (RS
[ OO S N ORI A
............................... Gravel, [
cemented
39 b b PN S Clay and 7.71
gravel
b 2 N S A, Gravel. ... 33.45
6 Z: TV P R Clay and 38
gravel.
. J PR I P, Gravel and 6.25
clay.
............................... Clay. cccuuaea| 22.5
36 28
36 16.70
gravel
72 b7 2 TR 8and and 7.2
gravel. :
_______ Gravel 40.8
6-6 ... 112 2 [« TN 98
6 99 99 46 | Rock, vol- 108
canie,
6 P21 T R SN do.. ... 46
[ P 203 [ do. ... +25
6

5-10-49 | J ... D
Spring |- |-.---- D
Autumn
__________ J %| DS
5-10-49 | P V48 I
.......... P 1% ! D, 8
5-10-49 | P 34 | Inst
.......... J....] % | D
__________ P 1% | D
5-10-49 | P % | D
5349 | C %D
.......... P D
.......... P ...ﬁ, D
...................... Irr
5-10-49 | J %|D,S
51649 | J %D
.......... b 72D
5-16-49 | C % | D
7-25-49 | P %|D
__________ J % 1D
5-16-49 | J »BID
7-26-49 | ¥ 1% | D
7-25-49 | T 2 D
__________ J 1 D
__________ P % | D
D
.......... J ) R PR

Pumped 1 hr at 30
gpm, 3-inch dd. Cp

Large supply
reported.

Adequate supply
reported.
Bailer test, 20-ft dd. L.

Pumped 6 hrs at 20
m 10-ft dd.
ater level reported
to drop 10 ft in
autumn,

Owner reported well
can’t be pumped

ry.
Infiltration trench(i

20 by 15 ft. Yiel
25 gpm,

Cp.

Cp.
Pumped 3 hr, 14-ft
dd. Cp.
Pxflm d 20 gpm, 20~
t dd. .

Ba}iller test, 8-ft dd.
Flows 134 gpm into
tank o it above

surface.

Flows 5 gpm, water
temp 54°. L.

v.iLvad J1svd
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TaBLE 15.—Records of representative wells in Clark County, Wash.—Continued

Water-bearing zone Water level Pump
To- | Alti- Depth|Diameter| Depth|
Well Owner or tenant | pog- | tude | Typeof| of of well of Use Remarks
ra- | (feet) well well | (inches) |casing |Depth|Thick-| Character of
phy (feet) (feet) | totop| ness material Depth Date |Type| H.P.
(feet) | (feet)
T.2N.,,
RS E—
Con.
26B1 Edger Webberly__| Ub 430 Dr 150 8 P I P D Cemented gravel
from 60 to 132 ft.
26G1 F.B, Platt........ Ub 425 Dr 150 8 Se 3 D, Irr | Irrigates garden,
2671 Jack Hahn________ Ub 425 Dg 42 48 J 4
26K1 Grove Airport....| Ub 425 Dr 185 8 J ) R P
26L1 . V. Brown_..... Ub 404 Dr 150 6 P I Water reported to be
soft and to contain
no iron.
26P1 William Pickett...| 8 3656 Dr 70 [ T P I RO Sand and 58 | J b7 3 R Aquifer is flne black
gravel, gravel and sand be-
low 8t of cemented
gravel. Pum
20 gpm, ““no’’dd.
26Q1 H. W. Pepper..... Ub 420 Dr 165 6 5 1 2 R Gravel ._______ 143 oo P 7% P .
26Q2  |.... do_____._..... Ub | 418 | Dg 21 [: 7S T N NN S 7.08| 6-249 | C ¥ | D, S | Water temp 49°.
26Q3 William Pickett___| Ub 400 Dr 115 115 Gravel | 95 |l P |- D Adequf;tedSUDDly
reported.
27B1 Henry Myers.....| Ub 420 Dg 27 60 | 13.09| 6-349 (N |...... D
27L1 C. B. Roberts...._| Up 280 Dg 22 30-8 17 16 |- Gravel.___.___ 18 oo J 5 Irr Pumpe%_ }tZ 315 at 150
gpm, -
27P1 Elite Hereford S 270 Dg, 75; | 400 8 130 3n 29 Rock, hard 39 April  |.ooolloooo. Irr Pumped 73 gpm,
Ranch, Dr, black and 1955, 150-ft dd. L.
400. gray.
29E1 H.W. Kramer....| Up | 275 Dg 50 (T 46 J D
20L1 D, ¥, Strunk...._. Up 255 Dg 16 kT S T ORI NN Sand axid 8.28 | 42749 {o . |oce.. D
avel,
20M1 Frank B, March- | Up 284 Dr 114 TS OSSR I U S %f ___________ 95 | oo P %|D “First water’’ re-
banks. ported at 6C ft.
29M2 R. 8. Hitcheock...| Up 280 Dr 94 4 L7 S DRI P Sand._.__.__... 75 e P ... D Adequate but not
large supply re-
ported. Well
probably partially
fllled with sand.
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29N1

20P1
20Q1

29R1
29R2

30C1

30D1
30J1

30P1
31B1
31C1
31D1
31D2

31G1
31J1

31N1
31P1
32A1
32F1

32M1

32N1
32P1

Ed Xnobel._._._..

8. L. Strunk._.....
Fred Schick.......

8. Sterkson.......
C. Quick

| Harry Friberg..._.

Mrs, A. A. Smith.
Clark County
quarry.

Ralph Mayhew.__
F. E. English__._.
Henry Shoenig...-
V. H, Davis.......
C.I Baker__._.__.
J. A. Ferguson.._..

John J. Frost.._...
R. Dickinson. .

D.B. Webster-_--

W. W, Barger.....
P.E. Friberg.__..

Up

Up
Up

Up

Up
Up

Up
Up
Up
Up
Up
Up

Up
Up

Up

Up
Up

Up
Up

262
245

286
295
285

260
280

280
288

288
287

272
276

126

180
89

24
50

110
114
7

92
135
114
136
165
114
180

65
148

93

94

133
74

42
39

24-12

g@m

4(2)

=X

..................... Gravel..___...| 100 P |-
180 105 75 Clay, sand, 80 June 1952|.....f.oacn
and gravel.
89 86 3 Gl‘avel ........ 2 N POVSRRRORPY O A
24 9.21 | 42749 |J  |oao__-
50 49 1 Gravel..._.... 2 . J %
....... ceel 80(D) |ccoeeaae ] T 1
P 1
B P R, Sand and B2 | ~-949|C 3
gravel.
______ do. R B 4 1
135 105 30 Gravel, loose..| 110 | ___..._.. T 3
P |-
135 106 29 Sand 8and  |eeecooonloecncnenn T 3
gravel,
..................... - - P 1
....... 110 4 Gravel, 84 |ooiceeeeao| T [
cemented,
........ —— P
- 45  |ooeoooo J %
..................... Gravel(?).....1 120 SN P B
Gravel 75.71 | 4-28-49 8%
..................... Gravel, coarse.| 100 eeemaacana| T R
74 72 2 Sand and L] T P P I P,
gravel.
..................... “Sandstone’”..| 39.76 | 4-20-49 | P 14
_____________________ Sand and clay.| 9.28 |__._.do._._;J %

oo

Bailer test, “no” dd.
Loose gravel re-
ported to about 85
ft, above cemented
gravel, above
coarse, sharp

gravel.
Pumped 220 gpm,
90-ft dd. L.
Pumped 15 gpm,
14-ft dd.

Bsifler test, “no’’dd.
Lafge supply re-
ported.

Well is in bottom of
7041t gmv?lt
quarry. ater
level 2.67 ft below
top of curbing.

Plenty of water re-
ported for garden
and lawn,

Pumped 1560 gpm,
10-ft dd. Water
temp 52°, L.

Pumped 50 gpm,
little dd. L.

Water reported to be
hard, Cp.

Adequate supply re-
ported.

Plenty of water re-
reported.

Pumped 30 gpm,
“no dd.”

Loose gravel pene-
trated to 45 ft, and
cemented gravel
from 45 to 72 ft.

‘Water level reported
to drop 25 {t dur-
ing summer.

YLVa 0O1svd

evl




TABLE 15.—Records of representative wells in Clark County, Wash.—Continued

‘Water-bearing zone Water level Pump
To- | Alti- Depth|Diameter| Depth|
Well Owner or tenant | pog- | tude | Typeof| of of well of Use Remarks
ra- | (feet) well well | (inches) | casing | Depth|Thick-| Character of
phy (feet) (feet) [ totop | ness material _Depth Date |Typel H.P.
(feet) | (feet)
T.2 N,
R. 3E—
Con.
32Q1 J. T, Armstrong._.| Up 272 Dr 143 D B%iler It‘est, 21-ft dd.
b, L.
33C1 R.D, O'Harra....{ 8 3C0 Dr,Bd | 102 D
33C2 I. R. Nichols. S 310 Dr 170
33Q1 Al Decker.__... S 335 Dr 147 D L.
33R1 Farris Craner._._. S 345 Dr 160 D Same strata en-
countered as in
well 33Q1.
34M1 Lester Hunt. ... Up 360 Dg 28 D Plen:ty ((])f water re-
ported.
34N1 E.H. White.___._[ 8 388 Dg 36 D
34N2 ... (6 1 Y, S 390 Dr 112 Irr Pl;tmd;(:led (ii gpm, 15-
3571 V. W. Buttler..... Ub 395 Dr 401 D Smalltggpply Te-
. ported.
35L1 John Turpin......| 8 340 Dg 26 | 48 | 10 | 10 |oeeeo..| “Sandstone’’_ |- o colomoeoil il Yl Well reportedly can
be pumped .
35R1 Carl Bubman..... Ub 395 Dg 49 D ‘Well reported never
to have gone dry.
36B1 Joe Embler. ....... Ub 420 Dr 75 D Water reported to be
slightly hard and
to contain some
iron.
26F1 Verner Smith__._. Ub 440 Dg 30 . T TR D) IR (o] L5 2. ) ;S U DU IO D Water level.reported
to be low in
autumn,
36F2 Lewis Albert..._.__ Ub 430 Dr 67 - 6249 | P |oeeoo. D
36L1 Melvin Clapp..... Ub 410 Dr 194 - 6-1-49 | N |ooooo- NU Baﬂler test, 11-ft dd.
35Q1 Pat Monaghan_.__{ Ub | 385 | Dr 60 | 6 .. |-cccoei|es-ccoo| Sandand | 10 |o...... J ¥%|D Largetsaxpply re-
ported,
13E1 J. A. Bateman....| H 1,100 | Dg 24 - 7-15-49| P | ... D
18H1 G. Folsom..__. 8 750 | Dg 35 - 72649 | N |occoo]occmaana
18M1 H. Peuro.... S 726 | Dg 30 . eeedo._..| P %1 D
19E1 W.R. Cotter...._| 8 375 | Dg 14 . w-do.__.| P ¥ | D Cp.
23H1 A. M. Hannigan..| H 1,040 | Dg 40 | 36 |-eeeeeo|iceeooz|eeo—---| Sand, black._.| 32 |oeeooo_.. C | D Wa_tler reported to be
oily.
24G1 N. Hagenson...... H '1,130 !Dg 18 42 . 7-15-49 ' J % 1D Cp.
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25N1
27Q1
29G1

29L1
30F1

30J1
31Q1

32E1
32E2

32F1

32M1
33A1

3301
33Q1
35G1
36G1

R.1E.

1A1
1BY

1C1
1C2

1E1

M1
iR1
2B1

Dr. Sheppard.....
C. L. Lynch_.__..
P.Krohn.._..._._

O. G. Parfitt_.....
@G. St. Clair__.....

C.Allen_.__...._.
E. 8. Borjesson....

E. Templer.......

E.J. Luthy...._..
E. Templer__._...
W. L. Croswell...

F. L. Young......
V. A. Lommen._..

H. C. Kendall___.
H. A. Hutchinson.

J. C. Walton.._...
Mrs. C. M. Foster.

Ub
Up

Ub
Ub

Ub

Up
Up

Up
Up

Up

280
196
540

470
438

490
440

325
352

150

246
705

665

630

1,000
300

1156
101

265
275

280
293

282
287
245
278

Dr

Dg
Dg

Dg
Dr

Deg
Dr

Dr
Dr

D
Dg

Dg

Dr
Dr

Dr
Dr

Dr
Dr

Dr
Dr

68
220
14
24

18
181

36
310

o4

170
24
40
80
14

102
115

96
99

127
161

125
130

90
136

Rock, vol-
canie.

Sand and
gravel,

gravel,
Sand, black._ ..

75

65
85

89

95
95

70
96

Gravel, 30 oo
cemented.

Gravel......_. [ I I

4 -

) R I

19.1 | 7-25-49

Gravel____.... 12,2 |....do.-...

-{ Gravel, 162 |-
cemented,

KX K =

NN

.
KRR

X F xRy
g o Yo

ooy U o

gd

ele

Uo Cu

(vlv}

Reportedly pumped
9 gpm, 120-ft dd.

Bailer test, “no’’ dd.

Six gpm with 5-ft dd
reported after
pumping 2 hrs. Cp.

Soil and sand pene-
trated to 71 ft,
cemented gravel to
bottom. Pumped
12 gpm, 6-ft dd.

Not used owing to
poor yield.
Bailer test, 12-ft dd.

Water reported to
cause green colora-
tion. .

No apparent dd. Cp.

Pumped 5 hrs at 10
gpm, %-ft dd.

No apparent dd. Cp.

Cp.

Bailer test, “no” dd.

Ball‘ler test, 10-ft dd.

Water reported to be
moderately hard.

Bﬁiier test, 6-ft. dd

VIva DIsvd

4!



TABLE 15.—Records of representative wells in Clark County, Wash.—Continued

‘Water-bearing zone ‘Water level Pump
To- | Alti- Depth|Diameter| Depth
Well Owner or tenant | pog- | tude | Typeof| of of well of Use Remarks
ra- | (feet) well well | (inches) | casing | Depth|Thick-| Character of
phy (feet) (feet) | totop | ness material Depth | Date |Type|H.P.
(feet) | (feet)
T.8N.,,
R.1 E—
Con.
2B2 J. Scott. ..o Up 280 | Dg 40 - T R N SO Sand__._....__ b 11 I S, P o[- D
2E1 H.Jones......_... Up 275 | Dr 160 6 159 157 3 Gravel b ;S DO R I A, B%ler test, 13-ft dd.
2F1 H. 8. Jones..._.... Up 290 | Dr 154 [ I U IO ENRURI N 62T T 5 | D, Irr Plzlgilfrzegd IBS gpm,
2K1 A. M. Samuels____| § 290 | Dr 123 6 |123 |12 | 11 |Sand, black._.| 101 |oooo_o___. P % | D BaIiller test, 2-ft dd.
2Q1 A. A, Stumph_____ Up | 280 |Dr 107 6 [107 |105 2 ... YR N S I | 14| D L
2R1 Kenneth Shores__.| 8 245 Dr 105 6 104 92 13 Sand and k'S I I D R D Bailer test, 14-ft dd.
gravel, L.
3A1 T. Johnson...... . Up | 265 Dg 28 30 28 Gravel 16 J %D Cp.
3H1 C. 8 225 | Dg 16 10 16 d [o] % |D Cp.
3M1 E. Dollson 315 Dr 393 6 393 1 P 15 D Plugged at 320 ft. L.
gravel,
3N1 W. M. Hoffman._| 8 320 Dr 117 6 117 113 4 Sand, black...| 30 |._________ J 1 D Bz(xiigler t(ejst, “111‘0"
. D, N
4A1 Lambert School.__ 375 Dr 385 6 384 380 T2 0 U S 8309 || e BaIiller test, 11-ft dd.
4A2 G.Rau.....__.____ S 370 | Dr 365 S T NN RO Gravel.__.__._ 280 |eeeooo. P 5 |D,8 )
4E1 L. W. Nieman._._| Up 250 Dr 160 6 160 139 21 Gravel and 132 10-10-51 | T 5 | Irr Pumped 4 hr at 30
sand. gpm, 25-ft dd. L.
4F1 H. A . Herman____| 8 333 Dr 192 6 192 189 3 Sand, black_..{ 167 ... .__ P % | D B%licller tEStv 12}4-1t
4K1 40 | Dr 147 6 oot oo || Gravel || |P | D T
4AM1 225 | Dg 22 30 | D
5D1 235 | Dg 18 48 4| D
5E1 238 Dr 185 6 F: 2 . Bailer test, 4-ft dd.
L,
5H1 250 Dr 160 6 1 |D Baluflet test, 16-ft dd.
5L1 25 | Dg 21 38 | 20 |oeeeeo{eeeo|Smnd________| 10 |________|P | D cp.
5Q1 240 Dg 30 48 14| D
6E1 155 Dr 122 6 F: T PR BaIiller test, 14-ft dd.
6H1 208 | Dr 161 8 I T Bal-i'ier test, 3-ft dd.
6K1 25 | Dg 2 36 .. lseamd_ ...z |___.____lp l_._. D )
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6R1
7D2

8F1
8K1

8K2
8L1
8M1
8Q2

8R1
9A1

9A2
9H1
9K1
10A1
10A2
10B1
10C2

10G1
10H1

10H2
1091

10M1
10N2

10P1
10R1
11A1

11B1
11D1

1F1

Arnold Mettler.._

L. H. Sinclair
J. 8. England..

Ernest Brown..._.

James and Nora
McElligott.

L. R. Thurman_..

E.J. Grant..

Sara School D

E. T. Royle.
L. Parmantie

John Heidecker. ..
L. L. Oslin.

L Jacobs.
A. Flory.

Thomsen..........

C. H. and Amelia
Reese.

R. Garrison.._...._

J. H. Dooley......

QGeorge Prom______

Schxmmelpfenig._-
H. F. Boutwell._.

D. L. Belknap.._.

Baker School Dis-
trict.

H. L. Stnart______

W. Worthington. .
F. R. Moudry....

C. H. Rigsby.....

Up

nnn » W R wun »
h=]

w

® o o

Up
Up

Up

190
115
115

185
180

175
183
165
110
155

180
295

285
275
255
240
263
295
305

310
290

300
300

336
326

335
300
270

290
240

205

127
471

155
144

148
298

150

370
182

210
21
38

100

166

168

156
132

164
173

178
194

192
134
168

100
141

138

10-8

Gravel,
mented.
Gravel

Sand and

ce-

137

Y

Foo

16.8 5-16-49 | C 4 D
22 J % D
5 [o} 14l D
63 J 141 D
109 P %l D
125 T 7%\ D, Irr
141 P 3| D
100 - J 1% | D
162 2 Sand, black._.| 94 |_.________ P 3| D
166 7 Gravel, loose._| 123 -
145 33 Gravel 163 - J 2 D
_____ do. 175 P | D
149 43 ... doo....___ 171 P 1 D
126 8 Sand, black...| 88
183 A Sand and 94 Anegnst | _____
gravel. 1954
Gravel_.______ 8 ... P %D
139 2 Sand, black._.| 61  |__.________ J 3 D
133 5 Gravel_.._____ M . P ¥|D

Pumped 360 gpm
2ok dd. T

B?ii(lier test, “no”

Pumped 12 hrs at 51

ngm, gal(tit{) dd. L.
umpe gpm,
33-ftdd. L.

Bailer test, 10-ft dd.
Cp, L.

Pumped 30 :ipm,

Large supply Re-
ported. Cp.

Cp.

BaEler test, 25-ft dd.

Bsii‘ier test, 11-ft dd.

Puti:(f)ed 30 gpm, 40

ed 19 gpm, 12-

it d"_ on, b

Baﬁlet test, 16-ft dd.

BaIiller test, ‘“no” dd.

Bailer test, 7-ft dd. L.
Pumped 12 gpm, 10-

t dd. L,

Bailer test, 5-ft dd.
Clp, .

Bailer test, 8-ft dd. L.

Pnmned A0 gnm, 18-
ft dd. L.

Bailer test, 30-ft dd.

Bailer test “no” dd.
Cp,

Yivda JIsvd

Lyl



TaBLE 15.—Records of representative wells in Clark County, Wash.—Continued

. ‘Water-bearing zone Water level Pump
To- | Alti- Depth|Diameter|Depth :
Well Owner or tenant | pog- | tude | Type of| of of well of . Use Remarks
ra- | (feet) | well well | (inches) | casing|Depth|Thick-| Character of
phy (feet) (feet) | totop | ness material Depth| Date [Typel H.P.
(Ieet) (feet)
T.3 N,
R.1 E—
Con
11M1 300 Dr 136 6 135 129 7 Sand, black.__| 88 | _________ P 1 D Bailer test, 9-ft dd. L.
1IN1 280 Dr 130 4 ; ravel_.__.___ 70 e P 5 D .
11N2 275 Dr 125 6 125 108 17 Sand al}d - J 12| D Bailer test, 6-ft dd. L.
gravel, :
11Q1 H, Carpenter..... S 275 Dr 133 6 131 117 16 |-oee do.__.__ 98 |- R I I D Bailer test, 3-ft dd. L.
11Q2 John Sohn___ S 275 Dr 117 6 117 110 7 Sand black...| 77.5 Bailer test, 8-ft dd. L.
12C1 L. Resleff. ___ S 280 Dr 139 6 78 P 1 D
12E1 J. 8 280 Dr 112 6 Gravel ........ 80 | ___ J 1 D
12N1 J. S 265 Dg 29 36 e Sand 219 51349 | C 1 D
12R1 [o] 260 Dr 215 8 215 196 13 Gravel_.______ 94 . T 15 Irr Pv.fltmdlziedﬂm gpm, 14-
13E1 J. 272 Dg 14 [ R N (R N do. 6 J X1 D
14D1 P. 280 Dr 150 [ N S I Sand 115 P 135 | D Cp.
14J1 H. 250 Dr 192 6-4 192(?) | 168 33 Gravel________ 181 .. P %D Bailer test,“no’”’ dd.;
well deepened to
201 ft. Cp, L
15B1 w. 300 Dg 17 48 Clay. ¥ (R PSR S NP R,
15H1 A, 204 Dr 170 [] Y IS do. 130 P b N N Cp.
16H2 ceoee 206 Dr 220 8 219 130 e mmmamm T 15 Irr Cp, L.
15P1 W 200 Dr 147 [ JS OO P R Gravel__._____ 135 | . P 1% | D?)
15R1 D. 260 Dg 20 60 || |eas Sand 10 C XD
16C1 H. 2156 Dg 23 36 b S I S AR do. 10.3 5-16-49 | C ¥ |D Cp.
16H1 Chester Wrenn_. 335 Dr 219 6-4 219 195 24 Gravel(?)_____ 196 | .. P 1 D Bailer test, 6-ft dd. L.,
17F1 D. 175 Dr 186 6 186 181 5 Gravel_.______ 121 | P g |D Bailer test, 54-ft dd.
17K1 D. 180 Dg 28 30 - S R I, Sand 16.1 5-12-49 { J % | D
18D1 P, Up 79 Dr 94 [+ N A A A, Gravel 66 J 2 D(D
18G2 M. A’V lSchimmel- Up 139 Dr 120 (N A AN N S dooo___. 100 e J 1 D(?)
nnie, .
18H1 O.E. Devers...__. Up 175 Dr 100 [ JS PO R Sand 70 J 1 D
18H2 F.l 1M. MeceWil- Up | 170 Dr 196 6-4 196 191 5 Gravel.._____. 129 April |l Plfltmd%ed 70 gpm, 24-
ams, 1952

1871 Valley Erwin._.__ Up 175 Dr 187 6 187 180 7 Sand, black.._| 146 | _________ P 1 D Bailer test, 35-ft dd.
1872 C. W. Hartman...| Up 160 Dr 181 6 181 174 7 Gravel 119 P 1 D Baﬂler test, 37-ft dd.
18Q1 C.E.Grelle...____ Up 130 Dr 302 10 302 255 47 ... do. 112 T 25 Irr Pl}tmﬁdl?m gpm, 58-
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21R1....
22D1.. ..

283M1.._.
28M2....

23R1....
24H2..
24K1._._
24K2. ...

24N1..._

24R1....
24R2....

25G1....

Z. Herzog. .....__

A, G. Maki and
C. 0. Mickey.
H. Engler___ -
E. E. McIrvin_._.

George Kapitan-
ovich,
J.L.Bleth.____._.

W. Gueffroy.._...
J. D. Sullivan._____

T A Heidecker. -

Dick Tompkins._ ..

John Schreiber_.._
J. Brougher. _.____
R.H. Todd_._....

Up

Up
Up

185
187

192
205
315
310
325

205

155
140
125
155
205
215
225

217
217

Dg, B4
Dr

165
183

150
166

271

111
98

24
17

268
108
85

748
205

50
179

36

aazamg

162 [ 2 . do. 153
178 5 Sand and 143 |
gravel
ravel ___.___ 37 .
163 . S Ao 140 .
50  |cemeees
16 -
(1 P
12.7 | 5-20-49
25.0 | 5-19-49
166 feaooooo_-
150 [ceceeeees
b J P
.............. Clay. oo 12 o
25 10+ | Sand._____..__ 15 A t
1954
.............. R T+ T, L J
95 22 8and and 120 6-10-562
gravel
138 37
.............. Gravel._._.___| 243 |_____.__._
85 9 [.__. L 10 SR DS
.............. Sand and 84 |
gravel
.............. Sand..___._.._.| 18.6 | 5-19-49
156 15 Gravel.___..__. 128 |o__._....
.............. Sand._.._...__{ 231 |________..
104 4 Sand, black. .. 8 |
84 1 Sand, red..... Flows |_.____....
69 21 Shale.....__... 1 February
1956
78 7 Sand and 12 Septem-
gravel, ber 1952
203 2 Sand, eoarse_..| 150(?)|.___.____.
.............. Sand..........| 38 |._________
80 60 QGravel, 73 July
cemented. 1949
.............. Sand..._._____ 12 (...
75 17 Sand and 65 Novem-
gravel. ber 1952

Se

HaQQQ™

234

1

Pumped 12 gpm
‘“no” dd. Cp, i.
Pumdped 76 gpm, 30-

0 erates four sprin-
lers plus four
hoses. L.

Cp.

Cp.

Very large supply
reported.

D% 10 ft at 220 gpm.

Reﬁortedly can be
pumped dry.

Pumped 35 gpm
104t dd. L.

Pumped 4 hrs at 100
ipm 40-ft dd.

‘Water reported to
be hard.

Partial log.

Water reported to
be soft.

Viva JI1sva

Pumped 175 gpm,
25t dd, L.

Bailer test report
“no” dd.

Bailer test, 38-ft
dd. L.

Reported to flow
15gpm. L.
Pumped 170 gpm,
P 61-ft gdl(}OL
umpe: gpm,
43-ft dd. L.
Pumped 4 hrs at 40
gpm, 15-ft dd.

Cn.
Pamped 4 hrs at
366 gpm, 65-ft dd.

6¥1

gp. d 40
umpe: gpm
15t dd. L.



TABLE 15.—Records of represeniative wells in Clark County, Wash.—Continued

‘Water-bearing zone Water level Pump
To- | Alti- Depth|Diameter| Depth|
Well Owner or tenant | pog- | tude | Typeof; of of well of Use Remarks
ra- | (feet) well well (inches)| casing | Depth| Thick-| Character of
phy (feet) (feet) | totop | ness material Depth | Date |[Type| H.P.
(feet) | (feet)
T.8N.,
R.1 E.—|
Con.
25M1..__| L. A, Tesch._...._ T 105 Dr 64 [ 6 _____.| 87 | 7 |Gravel. .o . | |emeeecfeceec e Cp, L.
26Q1..... Jacob Schwann 8 200 Dr 108 J 1% | D B%ler test, 10-ft dd.
2B1_..| A Neyman._..... s | 20 |De 23 o %|D '
26C1._.. | F. L. Davies_._.__ Up 195 Dr 169 T 3 D L.
27E1l..._. C.T. Brandt..... Up | 182 | Dg 45 J ¥ | D Cp.
27F1.____ Mé's. %\tl w. Up 190 Dg 27 C % | D
cott. .
20F1_____ W. Fuestman_____ Up 195 Dg 27 J % | D
20K1._._| E. McErvin______ 215 | Dg 45 J % (D
29K2....| F. W. Tripp 205 Dg 42 | 5433 | 42 | 31 | 11 | dOeceee_o.| 28.75| o |eceo|eeenee Irr Pl;-nfltpgg 65 gpm,
30A1..... Z. Herzog......... 165 | Dr 160 P 5 |D,8 '
32A1.__.. R. Hopfe.... 210 Dg 39 J 1 D
3251 F.J. Erickson..... 207 Dg 50 P | D
32J2..... W.H. Yost.._.__. 198 Dr 178 Sub | 2 | D L.
32K1....| M. H. Anderson.. ] 160 Dr 97 J %|D
32R1....| Clinto 8 50 Dr 187 Se 3 D Pumped 2 hrs at
Wa.rren 200 gpm, 68-ft dd. L.
33A1.__.. D. Posey.ccacca-n 8 160 Dg 58 J %! D Cp.
33D1.... GbVan Vol.ken— Up 215 Dr 198 P 1 D Pumpe(}1 c115 g;ﬁm,
“no”’ X
33E1..._. C. E. Dabney ..... Up 210 Dg 40 J XD
33141 £, Moran_.__. -| Up 225 Dg 33 J | D
33L1 A. M. Schultz..... Up 210 Dg 39 (o] 5 Irr Pumped 12 hrs at 60
gpm, 16-ft dd.
33M1 M. J. Seida 215 Dr 33 o] 5 Irr P‘flﬁi%ed 60 gpm, 15-
33M2 R. A. Garner...._. Up 215 Dg 40 48 40 27 12 Sand, black...| 28 |______.._. (o] 3 D, Irr Pt}ﬁ%e.d 51(3 gpm, 5-
33P1 Alex Vernon. _.__. Up 210 Dg 32 42-12 32 20 12 Sand, coarse, 18 |- C 3 Irr Pumpéd 50 gpm, 7-
black. ft dd.
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33Q1 Wil-Mar Dairy.__| Up 210 Dg,Dr| 48 60-8 48 28 20 Sand..._._.._. - [ S R | C 5 Irr Pumbp located 28 ft
below surface.
Irrigates 20 acres
pasture. C.
33R1 W. E. Kennedy...| Up 225 Dr 245 8-6 245 212 33 Gravel____..__ 137 Jeeomeeeee T 10 Irr Pumped 160 gp
18-ft dd. Irrigates
18 acres. L.
34G1 F. Kluttenhoff____| Up 170 Dr 212 [ TN POV IO SRR . L 14 S 118 || eeem Irr L.
34G2 Paul Borchers..___ Up 160 Dr 129 1 D Bsiﬂer test, 11-ft dd.
34M1 Rudolph Evans_._| Up 185 Dg 19 5 Irr Pt;tna%ed 72 gpm, 7-
34Q1 J. H. Swarner..___ Up 205 Dg 50 | D
34Q2 R. L. Chambers.._| Up 190 Dg 35 % |D
34R1 Clgrtl; ]gltiv.mty Up 195 Dr 275 60 Ind L.
35B1 J. Hannah__._____.| Fp 90 Dr 46 % | D
35D1 Thomas Chris- S 76 Dr 59 % | D Bailer test, “no”’
tiansen. dd. L.
35L1 J. L. Nordstrom__| Up 160 Dr 106 [ J RN PURIP M Sand..._._.._. 80 icemeee- J 1 D Cp.
35P1 Columbia Winery.| 8 180 Dr 122 6 119 110 12 Sand black_..| 77 |- T 3 Ind Baﬂer test, 15-ft dd.
36A1 Arnold Ueltschi._.| Up 250 Dr 200 8 200 150 45 8and and ce- 87 March ... .| Irr Pu.mped 225 gpm, w
mented 1954 10-1t dd. >
gravel, @
36B1 J.J.and D, H. 8 210 Dr 97 6 L7 PR U F 40  ffemeees 3 D, Irr | Pumped 65 gpm, a
Herman, little dd.
36H1 Arnold Ueltschi...| Up 250 Dg 60 [ > 2 PR R F, Sand...___.__. 50 |eeoomeoae- J 5 D Cp. =)
36P1 At}aﬁ and Up 300 Dr 168 [ PO (RSSO NOR PO s 1 YN O I, P 34| D Ts
ohnson,
36P2 W. L. Dillon_..___ Up 3156 Dr 200 6 200 198 2 Gravel..___._. 149 .. P 5 D Soil from 0 to 4 ft, »
sand from 4 to
ft. Bailer test,
“no” dd.
36R1 C. E. LaLonde....; Up 250 Dg 42 b+ S S SN S Sand.__....... 26 eeae. J “iD Cp.
T.3N.
R2E
1C1 H. Simonson...._.._ S 350 Dg 16 30 10 [o] Y1 D Cp.
1J1 R. G. Hayes...... Up 285 Dr 101 8 51 P 2 D Cp.
1N1 E. Matson.___.___ Up 275 Dg 25 34 10 J % | D Cp.
1Q2 T. L. Roberts..._. Up 275 Dr 59 6 22 4- 952 [ T 3 Irr Pumped 10 brs at
41,5 gpm, 32-1t dd.
2A1 Ed Parvi..____.__ Up 300 Dg 35 {1 25 FEORSY F N N do_._.... L S I J % | D
2D1 Clark County Tp 295 Dr 149 1798 e 135(?) 4{?)| Sand and 51 -840 1T . g Water leyel meas-
Co-op. gravel. ured 15 min after
pumping stopped
Water temp 51.5
Reported to use
about 60,000 gpd. Ot
C. ot




TABLE 15.—Records of representative wells in Clark County, Wash.—Continued

. ‘Water-bearing zone Water level Pump
To- | Alti- Depth|Diameter| Depth|
Well Owner or tenant | pog- | tude | Type of| of of well of Use Remarks
ra- | (feet) well well | (inches) | casing |[Depth|Thick-| Character of
phy (feet) (feet) | totop | ness material Depth| Date |[TypelH.P.
(feet) | (feet)
T.8N.,
R.2E—
Con.
2D2 ... [ (s SO Up 295 Dr 140 - 2 SRS SR VS [+ 1\ S, 40 . T 7% | PS
2D3 D. Primley.__.____ Up 290 Dr 35 6 34 33 2 Sand, black___.| 15 | ool |eeeeeaes Bi:liler test, “no”
2F1 H.S.Gish...__._. Up 286 Dr 74 6 73 59 15 Gravel____._. F - S I J 1 D Bailer test 5-ft dd.
2L1 J. Kertis..._._.____ Up 284 Dr 78 [ J PO SR I R [+ S, [ I I, J 1
3B1 Town of Battle Up | 284 Dr 144 8 144 95 20 | Sandand 48.1 | March | T 30 D, Irr | Pumped 332 gpm,
Ground. . gravel. 1954 42.2-ft dd. L.
3B2 ... [+ 1s T, Up 284 Dr 153 12 | 92 46 Gravel..__.._ 49,08 | 12-14-55 | | ____.|eveeccn- Wgu now aban-
oned
3B3 | doooo . Up 284 Dr 152 12 144 105 47 Sand and 54 Septem- [ T 30 D, Irr Pumped 400 gpm,
gravel. ber 1954 52-ft d
3C1 Fred Vandermast_| Up 282 Dr 82 6 82 55 27 Gravel....._. 42 5-20-49 | J 1 D Bsﬁler test 8-ft dd.
3E1 C.A. Remy-..__.. Up 275 Dr 177 8 177 54 60 Gravel, ce- 47 el T 5 Irr Pumped 100 gpm,
mented. 88-ft dd. L.
114 25 Sand and
gravel
3H1 J. H Babcook ..... Up | 284 Dr 82 [ S O R S Gravel._..... 45 | J 3% | D Cp.
3H2  |__..do-...___...__ Up | 28 Dr 103 8 D (- S P A D 1 A A U Irr Ptlzg_lf%egdlw gpm,
311 F. Condon....____ Up | 279 | Dg 16 24 | 16 || Sand._______. 3 el c % | D o
3R1 E. Anderson...... Up 275 Dr 63 6 571 T S E N do_.._.__. [ N S, J 1 D Pl‘lmggt;li 50 gpllzn,
‘no' . .
4A1 P.Smith__________ Up 270 Dr 88 [ PR S, Gravel (I J 1 D
4C1 L, Towle.... .-| Up 260 Dr 125 (< (IS SO IR S doo.._.._. 80 ... i J 1 D Cp.
4H2 Arthur Leggett..._.| Up | 275 Dr 177 6 177 93 84 Sand and 46 Febru- | T L: S P, Pumped 56 gpm,
gravel, ary 1953 120-ft dd. L.
4J1 F. W. Hollenbeck.| Up 275 Dr “ 6 94 76 18 Gravel___.___ [i2! R I, J 1 D Bailer test, 14-ft dd.
4J2 H. C. Sholund....| Up 270 Dr 126 6 126 82 44 Sand and 57 Febru- ... |.__._. [ [ped 125 gpm,
gravel, ary 1953 12-
4N1 M. Webber._...... Up 285 Dr 106 [ Z (RS F R Gravel....... 90 |- P %4 | D
4Q1 W. M. Meisner...| Up 279 Dg 25 30 and.___..._. 12 [ C %D C
5A1 Robert Laughlin__| Up 260 Dr 104 6 Sand and 74 . J 1 D Pg-:)l_l ted 20 gpm,
avel. .
D1 8. L. Dollar..._... Up | 218 Dr 199 6 198 ... vael _______ 121 J 1 D Bailer test, 13-it dd.

cql
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Leonard Walther..

P.J. Meilicke.____
M. M. Morgan...

M. C. Bradford._._
‘W. Hesle,
A. P.and Martha
MecDaniel.
E. McErvin__
H. C. Dugger.

P. W. Helphrey-..

G.
0.
L
A,
H.
G
R
G.
R.

Claud A. DeWitt_
Clarence Larsen. ..
L. A, Vallet..____.
Columbia Acad-

Up

220

70

59

22
217

127
112

19
85

128
150
134
195

=3
=121

«@0

w
SO =N o0 e

....... 23 8 Sand..._..._..| 18 J
31 35 Gravel and
sand.

80 14(?)| 66(?)| Gravel._.___.. 20 |eeeeaooo
.......................... do......__.| 24 P,
....... 390 10 |----do.._._.._.| 160 S

6

- - do 46

217 208 4 Sand, blue, 3
coarse.

) (R IR I, Sand.______.__ 9.0

74 17 57 Gravel and 10

sand.

12
84
72

8
]

8

7.
78

3
36
40
156
36
43

150 85 66 Sand and 87

gravel.

130 92 35 Gravel, ce- 92 October

mented. 1952
169 85 25 Sand and |22
gravel,
110 31

121 - .| Gravel 85

90

79

¥ 2
7 ¥
¥ %

T 5
T 7
T 6

—

R
gugog

Inst

Pumped 38 gpm,
15-ft dd. L.

Bailer test, “no””
dd. L

Plenty of ' water re-
ported.

lgp' d 210
umpe: m,
1sftdd. 1o
L.

Pumped 80 gpm,
35t dd.

Cp.
Bailer test, 15-ft dd.
Cp. L.
Cp.
Pumped 150 gpm,
28-ft d L.

Cp
Pumped 255 gpm,
ft dd. L.

VIVA DJISvd

Pumped 100 gpm,
58-t L.

Pumped 70 gpm,
little dd.

Bailed 30 gpm with-
out noticeable dd.

Pum'ped 85 gEm,

Pumped 40 gpm,
el g,
um; gpm
ft ad, L. '
Pumped 24 gpm, 15-ft
P gpm,

Cp.
<p.

Bailer test 10-ft dd, L
Bsililer test 25t dd.

€s1



TABLE 15.—Records of representative wells in Clark County, Wash.—Continued

Water-bearing zone Water level Pump
To- | Alti- Depth|Diameter| Depth
Well Owner or tenant | pog-| tude | Typeof| of of well of Use Remarks
ra- | (feet) well well | (inches) | casing |Depth|Thick-| Character of
phy (feet) (feet) | totop | ness material Depth| Date |Type H.P.
(feet) | (feet)
293 | Dr 138 6 137 82 56 Gravel. -7 JSN R PR PO [ B&%ler test 12-ft dd.
282 | Dr 117 6 117 113 4 |- do 79 J %|D Bailer test, 8-ft dd. L.
280 | Dg 18 [ P FO S, Sand._. 6 ) G D Cp.
284 | Dr 99 6 99 90 9 Gravel .- 74 J % |D Baliller test, 15-ft dd.
285 | Dr 150 10 150 130 15+ | Sand and 78 July O B Irr Pumped 125 gpm, 20-
. gravel. 19556 ft dd. L.
285 | Dr 91 6 91 78 13 Gravel. 45 J 1 D Baiiller test, 22-ft dd.
275 | Dr 90 S PR ISR IR do 65(2) b 1 |D )
285 | Dr 83 6 78 78 5 Sand, black-..] 42 |ccccmeraci]osmace|cmmnon]emnm———— Bailer test, 5-ft dd. L.
281 | Dr 60 6 58 65 5 Gravel 44 J % | D Baiiller test, “no’”’ dd.
285 | Dr 93 T IR N OO do 40 | b 1 |[D )
265 | Dr 86 6 85 62 24 |.___. do 35 J % 1D Baéler ﬁest, 25-ft dd.
p. L.
12H1 E. Thorgeson. .... Up 265 | Dg 34 1 O (R S -.---do 7.3 4-22-49 | C %|D Cp.
12R1 Earl McLavy-.... Up 254 | Dr 45 6 43 43 2 Sand, black...| 7.56 6-6-49 [ P |__.__. N Bailer test, 12-ft dd,
Water reported to
contain too much
iron for use. L.
12R2  [..... s Up 260 | Dg 19 36 19 Gravel........ 3 e J 1 D,s
13B1 Ray Kielman.....| Up 270 | Dr 89 6 89 86 3 QGravel . ._._... 39 |acmmoeeeee J %D Bagler {est 15-it dd.
p, L.
13E1 W. Thorgeson..... Up 312 | Dr 130 (2 U PRSI, B P do | 70 P % | D
1371 E. Mattila___ -| Up 2756 Dg 18 -+ S RO, PR, P PR, B do__._._... 3 J ¥ |D Cp.
13P1 L. Dietrich.. .| Up 288 | Dr 133 6 133 130 3 Sand, black___ J 1 D Bailer test, 8-ft dd. L.
14A1 R, J Helms___.___ Up 2%0 | Dr 108 L] 108 1n5 ko R A e T 1 D Raﬂler test, 10-ft dd.
14H1 | P, Ssmple_______|Up | 308 | Dg 20 80 feomoefeme | % | D cp.
14L1 M. D. Hance.....| Up 205 | Dg 30 12 -| Sand %D
14M1 W. Dethman...... Up 300 Dr 106 5 1 D
14P1 Arthur Tikka..... Up 302 | Dr 215 8 7% | Irr Irricates 12 acres.
Pumped 4 hrs at 60
gpm, 68-ft dd. L.
15G1 J. W, Pender._.._._ Fp 255 | Dg 26 22 T PO Gravﬁl, b (T N P | D
“white’’.
15Q1 H.Dixon__....... Up 284 ! Dr 93 6 e Gravel _..o.-.. 64 oo J 1 D
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11 - %9 - O §88-G69

21A1
21A2

21A3
21A4

21C1
21K1

21L1
22C1
22F1

22G1

M. B. DeSpain...
C. Higdon. ...
Clinton Higdo

H.

C. E. Rogers..
R. P. Marque

Ernest Dunlap....
L. L. Demming...
H. L. McDowell..
A. Cummings.....

W. 8. Gilmore_. .
C. Ramsden. .
K
C

J. Shefek.ocuoau.e
W. Lane..ccoo...

L. Kanes_.........

G. W. Norene.__..
Daly & Dickson..
Andrew Erkkila. .

8

Up
Up
gp

D
Up

Up

200

195
290

280
297
298

19
157

11
65

116
19
304
52
97
220

29
290
145
120

22

=3
o R=-1

24-60
6

:‘Dg w o oo

(=X -1

D T R DRSS P d0eeaaueno.| 12,0 4-28-49
....... Sand.
157 112 6 Gravel___.....
127 28
_____________________ Sand..ooooooa.
64 63 2 Sand, black.._
116 90 26 Gravel
19 Sand.
304|200 | 2
52 46 6
97 88 9
190 12 5

58

gravel.
Sand, coarse.
Sand, black.__
Gravel...._.__

Sand and
gravel.
Gravel._.__.__

_____ do_._.___.

gravel
do

Septem-
ber 1955

May 1955

June
1956
4-27-49
July 1955

wlvle]

wle]

Cp.

Pumped 100 gpm, 42-
ft dd. L.

Ballet test, 14-ft dd.

Bauer test, 10-ft dd.
Cp.

Cp.

Pumped 140 gpm,
42-ft d

Bailer t,est “no” dd,

Baller test, “no’’ dd.
Pumped 60 gpm,
20-ft dd. gp
Cp.
Second water at 45
Pumped 60 gpm,
dd not given. L.
Bailer test, 31-ft
dd. L

Bailér teét, ‘‘no”
Cp. L.

Cp.
Baller test, 8-ft dd.
Bailer test 30-ft dd.

viva dI1svd

Cp

Ballet test, 20-gpm.
Water rppnrtod to
%)ntam some iron.

Cp. L.
Baliller test, 24-ft dd.

Pufnped 115 gpm,
41-ft dd. L.

Pumped 75 gpm,
63-ft dd. L.

Pumped 350 gpm
13-ft, d

Cp.

Baiiller test, 11-ft dd.

Cp.‘

e |



TABLE 15.—Records of representative wells in Clark County, Wash.—Continued

Water-bearing zone Water level Pump
To- | Alti- Depth|Diameter| Depth
Well Owner or tenant | pog- | tude | Type of| of of well of Use Remarks
ra- | (feet) well well | (inches) | casing | Depth|Thick-{ Character of
phy (feet) (feet) | to top | ness material Depth| Date |[Type| H.P.
(feet) | (feet)
T.3N.,
R.2E—
Con.
2271 Jacob Henkel__._. Up 293 Dr 175 8 175 145 27 Sand and 70 April T 10 NU Pumped 150 %)m
gravel 19 140-ft dd.
22N1 Ernest W. Krage..| Up | 205 Dg 17 12 17 6 11 Sand__________ [ T (RN S SO, Irr Pt;x}ltped 50 gpm,
22N2 E. A, Erkkila_.... Up 295 Dg 20 12 21 I R I 2 Ped 60 gpm,
10-ft dd.
22Q1 J. N. Koski..._..__ Up 297 Dg 17 [} T DR U A 78 ) Cp.
23B1 | J, Markkanen.....| Up | 300 | Dg 5 30 |Tay | %D
23B2 Victor Denn. .._.. Up 285 Dr 138 6 135 133 2 10 Irr Irrigates 13 acres.
23D1 K. H. Halleck..._. Up 292 Dr 93 [ N PR R SO, ¥ | D p
23D2 W. F. Messner, Jr.| Up 295 Dr 178 8 178 102 | 43 10 | Irr 59 n(liped 128 gpm,
23F1 A. 8. Kytola...... Up 295 Dg 13 (T PRI (SRR (R, % | D
23H1 Axel Pelto__._____ Up 295 Dr 194 8 193 186 8 3 D, Irr Pu‘mpe((i1 (2100 gpm,
gravel, “no”
2371 E. Kreinbring...._| Up 285 Dr 139 6 139 135 4 Sand, black__.| 79 |.__....... J 1 D B%ler tist, 20-ft dd.
P.
2312 E. V. Kreinbring..| Up 295 Dr 195 10 195 135 5 Gravel _....__. 68 12-54 | T 10 Irr Pumlpeéidz‘io gpm,
23K1 F. H. Layman.._.| Up 295 Dr 120 [ T R (SRR SR [+ 1/ S 40 |ameeeas J 14 | D “No” dd after sev-
eral weeks’
pumping.
24A1 H. Hosney..._.... Up 280 Dg 40 30 40 19 . P 1| D
24D1 P, Uskoski.._.._.. Up 300 Dg 15 30 15 7.3 4-26-49 | J ¥XID
211 | 3 Belleoft. 22 Up | 25 |Dg 16 30 | 16 49 | 424 |P | ¥|D Cp.
24N1 W. F. Bennett..._| Up 280 Dr 158 10 158 59 May 1952| T 30 Irr P%nl(t)ed 420 Igpm
24R1 G, Tosney. . oeuen Tp 276 Dg 17 39 7 S femmmmmmman J %D
25H1 Jack Bechill__.___. Up 261 Dr 111 6 111 2 A P, T 1 leeeee P‘;(I;lfpegdlm gpm,
2511 H. R. and Hilda | Up 275 Dr 305 8 295 106 42 Gravel, [+ U, T 15 Irr Pumped 300 gpm,
E. Hosney. cemented. 11-ft dd. L.
151 143 Sand, fine.
294 11 Sand coarse.
25M1 ‘W. Rostich.._..._ Up.-.| 276 Dg.....| 12 30 b 2 R N Sand’ land 93 o C © | Do Cp.
grave
26D1 J.L.Vall..._____. Up..| 290 Dg.____ 12 30 12 j_ . eece—e| Sand_ 3 (o] Y| Do__ Cp.
26Q1 H. Cunningham_.! Up..! 283 Dg..._ 10 30 10 b e 6.55( 4-18-49 ' P l______ D
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27E1 G. H. Benjamin._| Up 287 Dg 37 30 b7 €9 2 R B (R, 32 Jeeo J % |.D

27F1 W. D. Andrews...| Up 285 Dr 253 6 253 251 2 Gravel.______. =+ N PR E O, Irr Pumr.;e(;741hr§1 gt 170
m, 27-1t.

27F2 | _. [« 1 YO, Up 286 Dr 295 12 295 258 | 21 Sand and 74 |Mar, 1953| T 50 Irr Purelpégd ?0 gpm
52—t .

27H1 V. S. Phipps.._.._ Up 285 Dg 2 I I, Sand [ N J P74 I )

2171 @G. H. Billings...__ Up 285 Dg ) L (AR I, 5 ) R R doo_.o_._. b J O, C 5 | It Trench 30 by 50 fit
?;miped 125 gpm,

-1t d

27Q1 W. M. Lahy._____ Up 284 Dg 19 30 b K T SIS A A do.._.___. 13 |aooas J %D Cp.

28A1 R. V. Somerell.___| Up 286 Dr 164 6 163 150 | 14 Gravel..__.... 7 S J }ﬁ D Bsilller test, 12-ft dd.

2801 A.Groth.____.__. Up | 200 | Dr 160 6 B IR do 50(D)  |ooooee P % |D )

2802 A.A.Groth.______ Up 285 Dr 247 8 247 212 | 33 Sand . and 82 Irr Pumped 120 gpm L.

grave

28G1 'George Jaglski_.___ Up 200 Dr 147 [ J SO Sand 87 oo . J 3% 1D

28G2 H. L. Grantham__| Up 285 Dr 160 6 160 156 5 Gravel_.._____| _______|._.____ P 1 D Bsﬁler test, “no”dd.

28K1 T. Baker._..__._._ Up 287 Dr 134 6 J ) N P Bailer test, 20-ft dd.

28N1 M. Zimmerman.--| Ue 216 Dr 70 4 P 1 D Cp.

28P1 J. Hebert_......___ Ue 257 Dr 170 6 J % |D B%ler ]EeSt' 10-ft dd.

p. L.

28Q1 A. Adams._._.__ .-| Up 272 Dr 131 6 J 1 D Baﬁler test, 15-ft dd

20A1 S. W, Femlen..___ Ue | 210 | Dr 58 6 1 | D )

29B1 F. W. Fleming..._| 8 190 Dg 26 20-12 2% | D Pligaegd 245 gpm,

29D1 George Brown....{ Ue 192 Dg 17 —— Sand 11 5| D Cp.

29G1 H. G. Folkerts.__.| Uc 210 Dg 14 12 ... 41 10 Sand, coarse... 1 5 | D, Irr Pl;nfnpgg 100 gpm

29G2 |- [ [ Ue 190 Dg 17 36 17 |eeeean Gravel 5 14 | D Cp.

29H1 L. D, Flindt._.___ Up 195 Dg 23 36 23 19 4 Sand, coarse... 9 3 Irr Puﬁp&d B(i gpm,

29K1 H. G. Folkerts.._.| Uc 210 Dg 18 {0 N R IR ISR S - A P C 3 Irr Plalélped 90 gpm, 2-ft

29M1 A, Naegeli 224 Dr 115 6 J 2 D Baijle.r test, 28-ft dd.

20Q1 John J. Birren. ... 195 | Dg 21 T3 R IS ISR FURY VU DN IO N Irr ’

30A1 H. E. Hallowell 210 Dg 12 .- J ¥1|D Cp.

3001 C. M. Coffey. 242 Dr 110 6 J 1 D Bsﬂer test, 7-ft dd.

30K1 Evelyn Berger..__| 1 240 Dr 107 6 J 3 Irr Plgﬁiped 68 gpm, 55—

30R1 R. M. Ward. 43 | Dg 2 30 J ¥ iD cp.

31C1 I. B. Jones. 255 Dg 22 6 N

31D1 D. Berger. 236 Dr 52 8 J %D

31F1 A, 0! 260 Dr 35 11 Irr

31J1 W. achmn. 247 Dg 13 30 J % | D

3IM1 J. L. Lee.. 255 Dr 35 6 J 2 D Pltlmd](alede—gpm, 24~

o t dd. L.
31P1 N. B. Johnston...| Up 260 Dg 6 288 by C 10 Irr
288 pit.

viva J1svd

A



TABLE 15.—Records of representative wells in Clark County, Wash.—Continued

‘Water-bearing zone ‘Water level Pump
To- | Alti- Depth|Diameter| Depth
Well Owner or tenant | pog- | tude [ Typeof| of of well of Use Remarks
ra- | (feet) well well | (inches) | casing |Depth|Thick-] Character of
phy (feet) (feet) | totop | ness material Depth | Date |[Type| H.P.
(feet) | (feot)
T.3N.,
R.8E—
Con.
32G1 C. Sodelund..._._. Ue 200 Dg 20 12 |oooo Sand 7.2 7-1449 | C 2 Irr Pumped 3-hr at 60
gpm, 11-ft dd. Cp.
32H1 L. B. Slothower_..| Ue 205 Dn 23 b2 R A R . do 14.6 [ .. C %D
32K1 N. E. Humphreys.| Uc 200 Dg 10 36 R [ T C 5 Irr Puﬁped 100 gpm,
32N1 A. Howard.. 247 | Dg 14 10 Gravel 9 D Cp.
32Q1 A. D. Schulle 204 Dg 15 16 15 I 4 Irr Pg_n:tpgg 350 gpm
33B1 Allan Cody....._. Up | 275 | Dr, 165 [T Gravel 95 D
33K1 Homer Mosier._._| Ue 222 Dr 107 6 107 103 4 Sand, black_..| 38 D Baéler ﬁest, 29-1t dd.
p. L.
33M1 J. M. Harrington.| Ue 213 | Dr 87 5 o2 D
33p2 J. Ingstrom.__.___. Ue 220 | Dr 7 6 |27 D L.
33Q1 E.D. Andrew__._| Uc 220 | Dg 30 30 | 238 D
34D1 283 | Dr 132 6 |67 D
34E1 275 | Dr 122 6 60 D Cp.
34L1 260 | Dr 135 6 ¢ T TN ORI N A, Bailer test, 9-ft dd.L
34M1 265 | Dr 129 6 66 D
34M2 265 Dr 120 6 82 | ecemee oo emmas Bailer test, 7-ft dd.
34N1 260 | Dr 128 6 73 D Bailer test 30-ft dd.
34P1 252 | Dr 146 6 126 124 22 Boulders and [ A P P I D BaIiller test, ‘“no’’ dd.
ravel .
34P2 Henry Thomas....| Up 270 | Dr 135 6 133 130 5 Sagnd, black. .| 80 oo oo oo Baéler iest, 15-ft dd.
p. L.
35C1 Ed Lematta....___ Up 283 | Dr 77 [~ S 7 14D Cp.
35E1 Frank Leahy...... Up 275 | Dg 18 9 [} | D
35H1 E. F. Dunning, Up 270 | Dg 8 4.5 |cmaaamaen {2 R Irr Trench 3¢ by 15 it,
Jr. pumped 150 gpm,
116t dd.
36D1 C. Donaldson____. 280 | Dg 42 33 42 22 feccecmann J 1 D Water temp 49°, Cp.
36H1 Anna Savage___._. 257 | Dg 16 60 16 8. 4-16-49 | J %D
36R1 R.J. Davis...____ 256 | Dg 11 36 11 410 | 6-8-49 | C |______ D, Irr | Reportedly penetra-
ted hardpan (ce-
mented gravel?).
Irrigates small gar-
den. Cp.
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9K1
16Q1

1711
17N1
18P1

18R1
19A1
19C1
19D1
19F1
1971
19K1

20B1
20C1

W. A. Thompson..
F.Marini._____.__
B. E. Elvestrom..
F. H. Getchell.._.
H. Handschin.....

E.G. King....___.
Irving Matson..._

‘W.P. Harris.__.._
J. Miller._.. -

H. Harlow
‘W.E. Weisenborn.

W.Arola_.._..____
Hannes Eddy._...

Z. 8. Sakrison....
‘William Ahola....
Hockinson School.

Hockinson Co-0p-
A. Schimpf__..____

Charles
Lindstrom
C. R. Whitlock. ..

Frank Crow.._.__

Earl Bruley
Ivan Lucas.

Ub
Ub
Up

Ub
Up
Up
Up

Ub
Up

65
51

530
530
315

498

480
295

270

468

302

526
526

Dg,Dr

Dr

Dg

Dr

Dg
Dg

112
102
85

108

167
142

56

192
7

10
6-4

..................... Rock(?)-_.....| 62 PRI I |
102 93 9 Sand.._.._____ 67 oo J
..................................... 31 N, I 4
103 100 8 Sand, black.._| 76  |__....._. J
145 . Gravel._..___. 47.6 | 3-18-52 |____..
M2 |
68 60 8 Gravel_....... 21.60 | 6-9-49 |7
11 RN RN (R, ) () I I, P
..................... Sand(?). S [ 4
....... 75 4 Gravel. 60
25.34 | 6-7-49 |J
VI RN FUR Gravel and 22 iceeee. J
clay.

e}

Hogg b g
g
o

o9
¢

Cp.
Cp.

Cp.
Reportedly can be
pumped dry.

Bailer test, 12-ft dd.
Supplies two
houses and a saw-
mill, L.

Plenty of water re-
ported for large
dairy and chicken

farm.

Large supply
ported.

Bailer test, 26-ft dd.
Cp, L.

Reported to have

been pumped for
long periods at 20

gpim,
Baﬁler test, 5-ft dd.

L.

Large supply, re-
ported, but turbid.
Used for cooling.

Water temp 53.5°.
Pumped 18 gpm,

A(115-ft dtd. L. L

equate supply
which never
fails reported.

Large supply re-
ported.

Yellow clay to 75 ft.
Water reportedly
contains too much
iron for drinking.

re-

Pumped 5 gpm
4-ft dd.

viva JIsvd

69T



TABLE 15.—Records of representative wells in Clark County, Wash.—Continued

Water-bearing zone ‘Water level Pump
To- | Alti- Depth| Diameter| Depth
Well Owner or tenant | pog- | tude | Typeof| of of well of Use Remarks
ra- | (feet) well | well | (inches) | casing |Depth|Thick-| Character of
phy (feet) (feet) | to top | ness material Depth| Date |Type| H.P.
(feet) | (feet)
T.8N.,
RS E—
Con.
20K1 Henry Ub 506 | Dg 32 10 32 Sand(?)....... 20.96 | 6-949 | N |._.... D
Schlichting.
21M1 John Huhtala.__.. S 527 | Dr 94 6 94 85 9 Gravel, b() R PR J 1 D Pumped 15 gpm,
cemented. 25-ft dd, L.
28D1 Watt Colson...._. Ub 484 | Dr 160 8 50 50 |aoaooao Rock, 914 6-749 | C ¥ | D,S8 Pumped 4 hr,
volcanic. “no dd,” Cp.
29C1 Warren Powell._..| Ub 470 | Dg 31 48 23.61 | 6-949 | C %D Good supply of soft
water reported.
31B1 Oliver Kivinen....| S 295 | Dr 125 6 35 Gravel, J 1 D Clay to 90 ft. Water
hard(?). reported to be scft,
with no iron.
31D1 E. Matson......__ Up 257 | Dg 13 30 | J N [ [ 741 | 6-849 |oceaeo|oaen-. D ‘Water reported to
have poor taste,
Report can be
pumped dry. Cp.
31G1 Matson Brothers..| Up 270 | Dg 44 42 (... 4 | Sand and [ T IO 0. T SO SO, Blue clay to 44 ft.
gravei. Very large supply
reported.
31H1 Henry Schrader...| 8 375 | Dg 22 48 10.13 | 6-849| C %|D Wat&r reported to be
soft.
3172 Agda Pietila. ... 8 207 | Dr 121 6 121 |oeeoi]eceees Sand an;d 60 | eeeeeen I 1 |D Pulélped 25 gpm, “no
gravel,
31J3 Andrew Cook..._. Up 207 | Dr 60 (N ORI SO A I U [ SRR S| B O, J %|D Plenty gfdwater
reporte
31K1 Winfred Matson..| Up 278 | Dg 36 48 36 Sand.._....... 24 | J 1 D Soil from 0 to 8 ft;
cemented gravd
from 8to32ft: sand
from 32 to 36 ft.
31P1 Harry Lawson....| Up 255 | Dg 15 30 ) 7 S R IO, Clay anld 9.30 | 6-7-49 )7 ¥ | D
grave
32A1 Andrew Huntila_.| Ub 460 | Dg 22 30 22 9.44] 6-749 | P %“iD
32D1 Nick Antila._ S 415 | Dg 22 48-60 4 1475 | 6-849|J |....__ D
32H1 Cook Brothers Ub 440 | Dg 20 48 | ... 20 aomees Sand, black__.| 9.60 | 6- 7-49 | N |____..|._.__.--
32K1 Ray Hook. __ ] 430 | Dg 26 48 - SO A QGravel, 20 |oceeeen J D Layer of round
cemented. boulders at 12 ft.
Good supply
reported.
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C. R. Ellenwood, | Up
I. M. Brown.

E.E, Foreman....| 8
G. Fimmel

Cook Bros, Dairy..| Ub
H. D. Perty.......| 8
H. Hoord_........ S

I. D. Eagle..u.... U

William Beck..... U

K. E. Anderson.__ Ub
T.V. szab ..... S

H. R. Buckley....| Ub
N. A, Rashford...| 8

E.D.

H. St

L. R.

G. Huston

D. Smith__

E. Johnson

Arthur Whitler...| Up
J. 0 Downing.__.| Up
C. L. Bisher

w

A.

1.

N.

0.

276
310
383
460

160
40

Dg
Dg
Dg

Dg
Dr

66
15
17
18

17
109

6 66 62 4 Sand, black...| 41.00 | 6- 7-49
600 foo ) |ammeeo]ececceemmeooee 2 |ecmmmeeae
24 17 ) I A .| Clay and 15.35 | 5~ 449

gravel
Lt O PRI PR R [+ 1 SO, 4,62 do.
30 Gravel 15.2 9- 9-49
- S PO PRI DN N do, 4.5 do.
12-10 109 106 4 Gravel and 36 ----do....
sand,
42
6
8
36
30
36
6
8 209 296 4 Gravel and 217 |oeeas
sand.
“Clay,” blue..| 150 | ._..._...
Gravel________ 8.5 9-9-49

Irr

oo Qoo

B:}fler test, “no’’ dd.
thped 100 gpm,
eidd, oo

Pumped 254 gpm
27-ft dd, L.

Cp, L.

VLVA JIsvd.

Bsﬁlet test, “no’” dd.

500 gpd repored L.
Pumped 2i¢ gpm. L
Pumped 10 %Jm,
15-ft dd. L.
Pumped 7 gpm. L.

Could not be de-
veloped. L.

Do.
Bailed 214 gpm. L.

Water reported to be
cOorrosive.
[

Pumped at 364 gpm, (2]
114-ft dd. —



TaABLE 15.—Records of representative wells in Clark County, Wash.—Continued

A ‘Water-bearing zone Water level Pump
To- | Alti- Depth|Diameter| Depth|
Well Owner or tenant | pog-| tude | Typeof| of of well of Use Remarks
ra- | (feet) well well | (inches) | casing |Depth|Thick-| Character of
phy (feet) (feet) | totop | ness material Depth Date |Type|H.P.
(feet) | (feet)
T.4N.,
R.1 E—
Con.
15H1 280 Dg 21 30 ¥|D
15P1 285 Dr 360 6 2 D
16C1 272 Dr 274 6 1¥ | D Cp. L./
16D1 266 Dr 277 6 %1D L.
16H1 280 Dr 630 6-3 | 630 |-cooca-|eccmmcc]ececdo__| 190 || P |oco... D Cp.
16Q1 270 Dg 30 48 D
17E1 260 Dg 17 4| D
17H1 225 Dr 660 6-5 NU No water reported.
17H2 225 Dr 209 6 |29 (190 | 19 [Sand..........] 194 |___......|P |...._. D Pumped 30gpm. L.
17H3 200 Dr 200 12-6 5 D P%mped 30 gpm.,
p. L.
17N1 . Up 265 Dg 11 36-60 | o|eoaeieeeani] s do_._..__.. 1.8| 511-49 | C D
17Q1 Paul and Marion..| S 210 Dr 360 6 360 190 170 Sand, fine..... 174 |May1953| T 10 D, Irr | Pumped 4 hrs at 53
Bellows. gpm, 141-ft dd.
18E1 0.7. Shirley...... S 135 Dg -1 Y PR S, Gravel, 33.5| 9-9-49 |J D
cemented.
19E1 Town of Ridge- ] 40 Dg 35 120 34 8 27 Gravel, coarse.| 22 |____..__.. T 20 P8 Pumped 4 hrs at 250
field. gpm, 11-ft dd.
Water temp 51°,
1982 (.. do. .o ] 35 Dg 35 120 35 14 . Gravel. i o) 45 PS Pumped 12 hrs at
250 gpm, 6-ft dd.
19E3 (.. do. ... 8 35 Dr 65 10 65 80 [ N P— do.____.__ 38 |May 1955| . |-oo_. Ps P'ilgflgegdlegpm'
19K1 G. Benedict....___ 8 55 Dr 117 [ J PSRN IR NP R o {1 S 52 oo J %| D Cp.
19R1 A.F.Frewing__..| S 240 Dr 150 6 150 145 5 Gravel and 122 Septem- |______{_ooc.- D Pumped 36 gpm,
sand. ber 1955 6-ft dd. L.
20C1 Pearl Talbert_..._ Up 260 Dr 343 6 Irr Pumped 60 %)m,
78-ft dd. .
20E1 E.R. Northup..._.| Up | 220 | Dg 32 48 | D Cp.
20F1 C.Bramlett.._____| Up | 248 | Dg 9 36 3} D
20G1 John Ryf......... Up 260 Dr 227 6 1}2 D Pximped 10 gpm.
21A1 A.Kapus..__.____ Up 272 Dr 196 6 1 D
21E1 F. Forsberg. -| Up 258 Dr 119 6 1 D
2171 C. Greeley .. -| Up 283 Dr 210 6 3 D,8
21L1 H.Lahti_______..__ Up 255 Dr 202 6 1 D Cp.
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Jules Kercheart.._.
F. Schweizer.
J. Glarum.._.
D. Hallowell._._._

L.
G.
R.L
R.
M.
A.
J. Lindvlon. ._____
C. A. Robinson. ..

L. Groat..._._....
L. Anderson..

Up
Up
Up

F.O, Hastings_.__
E. C. Condon..

A. Sandmann_.___

601
571
185

187

5
154
157

12
155
160

=1

L= -]

8-6

Sand and
gravel.
Sand, coarse. ..

Gravel,
cemented.

Sand and
gravel.

Sand and
gravel.
Sand, black...

do
Sand, black...

170

0
137
141

3
146
97

4-23-51

TR
[vlelvleleloloA

=

e Sex
ooy goug

bt

nd

Used for dairy. Cp.

Cemented gravel
from 85 to 185 ft.
Pumped 1hr at
30 gpm, 12-ft dd.

Badiler test, 4-ft dd.

L.

Pumped 100 gpm,
IO-Re dd. L.

Cp.

Cp.

Cp.

Cp.

‘Water reported to
be high in iron
and CO? Water
temp 52°. Test
pumped 2hrs at

150 g L.
Bailer teﬁt 4-ft dd.

Bail%r tels’t 11-ft dd.
Pumped 8 hr, “no”’
dd.

Baller test, 13-ft dd.

Biuer test, 36-ft dd.

Baﬂer test 9-ft dd.

Pumped 40 gpm,
46-ft dd. Well
originally drilled
to 308ft. L.

Cp.

Cp.
Bailer test, 12-ft
dd. L.

Bailer test, 12-ft
dd. L.
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TABLE 15.—Records of representative wells in Clark County, Wash.—Continued

. ‘Water-bearing zone Water level Pump
To- | Alti- Depth|Diameter| Depth
Well Owner or tenant | pog- | tude | Typeof| of of well of Use Remarks
ra- | (feet) well well | (inches) | casing |Depth|Thick-| Character of
phy (feet) (feet) | totop | mness material Depth| Date |Type|H.P.
(feet) | (feet)
T.4N.,
R.1E—
Con.
33B1 Reuben Up 228 Dg 25 -1 T O (N NN Sand-....._... b [ T . [o] ¥ | D
Schwantes.
3371 A. Vﬁl Botte- Up | 268 Dg 24 -1 T PRI S I, Clay,sandy.._| 12 [...__....__ (o] %1 D
miller.
33J2 ... [§ S Up | 262 Dr 133 6 133 130 3 | Gravel...__._. 98 .- J 1% | D Badi‘lier tist, 19-ft
33M1 | E.Sylvester ...___ Up | 275 [ Dr 125 (O SN IS N do. 40 P 1 |D Cp.
34D1 Ebg VanVolken- | Up 225 Dg 22 ;1 T IR IR R N [ L T 4 5-10-49 |---._. ¥|D Cp.
T,
34F1 A, Bottemiller____{ Up 260 Dg 15 b TS PRGN I R, and._.._..___ 12,45 | 5-13-49 | P D
34M1 E. Leopold. 275 Dr 127 6 126 116 11 Sand arid 98  foccicceaao B:}i‘ler test, 12-ft dd.
avel. .
35H1 L. Edwards 283 Dr 115 [ S PR PRI A, vael 55 J 1 D
3571 8.7J. Gurtle.. 281 Dr 129 6 do___.__.__ 90 |- J 1 D Cp.
35N1 Albert Ost. ... 275 Dr 129 6 129 126 Gravel(?)...._ |7 S (SO FIVRPRION R F Baéler Ifest, 3-ft dd.
p, L.
35R1 E. DeMaster...... Up | 287 |Dr 131 6 ) Sand 91 P 3% | D p.
36B1 Mrs. Johnson. .... ] 230 Dr 127 8 115(?)| 115 13 Gravel. 62 T 7}2 Irr Plfxn:iped 75 gpm, 46-
36C1 P. Armstrong_.___ H 240 Dg [ S P, 0 P 1
6J1 H. A. Simonson...{ Up 235 Dg 18 71 2 TG AN Sand .......... 4.2 5-549 | J 1 D
36L1 W. H. Eccleston..| Up 205 Dr 147 6 Uy AR DN NN SR I 127 |ecoaeeeo J 2 D Bailer test, 6-1t dd.
36M1 T. Engleking_..._| Up 285 Dr 135 6 133 130 5 Sand blaek___ 106 |avcecomnn- P 2 D Balet test 12-ft dd.
36N1 V.Bales_ ._._._... Up 292 Dr 145 6 143 140 5 fo... do-____... 110 | P 2 D Baﬂler test, 16-ft dd.
T.4N. ’
8
2A1 F. Wayne..._..... S 486 Dg 24 30 14.2 8-22-49 | P Y| D
411 H. L. Batchelder..| Ub 510 Dg 22 24 16.2 {oedOmooofccamoo|aaaeas D
6L1 C. Abrahamson.__| 8 320 Dg 9 36 0.5 8-31-49 |o_ oo feeaanc D
6N1 C. Ottinger______. S 400 Dg 18 14.2 [...do._-_. P ¥|D
7J1 C. C. Anderson...| Up 270 Dg 15 30-6 0 O (RO [ YRS PRSI i
8K1 H. Jaster.......... S 330 Dr 129 6 94 (. N faoo-—- NU CaI.Jn be bailed dry.
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9E1 John Anderson....| S 430 Dr 495 X PO,y Ay EPUOSORSOR MM ) OOV P N fecenne De Very salty water
fported at 294 ft.

9H1 D. D. Gross....... 8 500 | Dg 23 I 3% (D )

10R1 | Gearhardt Person.| S | 460 | Dg 36 P iz o

11A1 H. Hartlow._._____ 8 380 Dg 16 X P e D

gravel, . .

11F1 R. Pender...._.__ 8 404 Dr 328 6 280 feeoeofoceaooo Clay, blue..__| 66(?) |_oocacoeec P % | D Pump(iad 251(‘) gallons
per day. L.

11H1 R.C. Baker.._..._ 8 425 Dg 31 [V FRORURRRR FRPRRPRUS FUIRE R, 24.3 8-18-49 | P %|D v

12K1 | C.Odem... § | w7 |Dr 75 6 Giay. 45 | i+ A

13G1 A. Blaker 8 390 Dg 29 b [ S PP PROIPRION IR S [+ 1 S 25.5 8- Cc® 1D Cp.

14A1 G. Shileika..__ 8 430 Dg 30 36 23.2 8-18-49 | J %|D

16B1 J.'L. Hockinson___| § 335 Dr 153 6 Gravel S PR IR ER Water reportedly
struck at 101 ft;
water drained out.

16B2  |..___ do oo 8 335 Dr 196 [+ N DR IR FIN Sand [ P No water reparted.

16D1 Fred Prew____.... S 290 Dr 125 8 125 118 L N [ 1+ S, 95 I S I A Bailer test, 10-ft dd.

16H1 K. Ritzau..._.__._ 8 360 | Dr 155 6 1% D -

16P1 M. Besich_.._.___| Up 293 Dr 112 8 1 D Bigler I1l;esij, 8-ft dd.

, p, L.

16R1 R. M. Brooks 315 Dr 75 6 2 D Cp.

17B1 A. B, Shell_.__ 206 Dr 119 6 %1 D

17L1 A.H. Bridge.. 260 Dg 19 30 %D

17N1 H.Ogden_________ Up 215 Dg 75 30 2 D

17R1 Carl Wooldrldge .| Up 281 Dr 105 ] %D }

18D1 H.J. Maxwell.___| Up 230 Dr 183 6 1 D Plimped 7% gpm.

18M1 W. C. Smith.____. Dg 36 %! D '

19B1 .E.Ennis_____. 50 Dg 11 30 ¥Y|D

19C1 William C. Smith. 50 Dg 15 b2+ T PRI SRS (NI KNSRI N b PO R SRR Irr Pumped at 147 gpm.

19J1 M.L. Amy_______ 67 Dg 11 30 Y| D Cp.

20A1 | Lloyd Webb_ - 245 | Dr 7 #|D,s Bailer test, 7-ft dd.

201 B. Norton_____.__ 20 | br 101 6 57 h) 2 | D Cp.

20Q1 C. H. Defrees. 90 Dr 68 6 9 P 1 D

21B1 L.Green.....____. 260 Dr 73 (] 47 J % | D Br:liéer teit ‘“‘no

21C1 L. Woodridge 250 Dr 55 6 b2; J ISR RO I I Bsgler tﬁst, 13-ft

22E1 H. M. Nelson 260 Dr 172 6 172 169 3 .- 160 I ) 3 D Pumped 96 hrs at
u:i% pA m’unon

22H1 Lewisville Park___| T 165 Dr 240 10-14(?7); 48 22(?)1 10 Sand._________ 22 oo T b Inst Pum[t)ed 130 gpm,

Irr Log of 240-ft test

hole.

23B1 L.C.Gulde.....__| 8 475 Dr 137 6 J %I D

3Dl | E Dg 24 36 I %D Cp.

24Q1 H. 600 Dr 87 6 24 J % | D Bz:,li(lier Itzest, 6-ft

ViLva JIsvd

991



TaBLE 15.—Records of representative wells in Clark County, Wash.—Continued

‘Water-bearing zone Water level Pump
To- | Alti- Depth|Diameter| Depth
Well Owner or tenant | pog- | tude | Typeof| of of well of Use Remarks
ra- | (feet) well well | (inches) | casing |Depth|Thick-| Character of
phy (feet) (feet) | totop | ness material Depth | Date |Type| H.P.
(feet) | (feet)
T.4N.,
R.2E~
Con.
24R1 Andy Hansen..... 8 540 Dr 180 8 159 45 |l Rock and 33 March |...___{...... Irr Pumped 420 gpm,
cinders. 1953 36-ft dd. L.
25K1 R.W.Linn_______ 8 420 Dr 61 6 59 59 2 8and, black._.| 13 |._....... J 3% | D Bailer test, “no”’dd.
25M1 F. Osban...._..... 8 385 Dg 40 15 S A O Gravel._. 28 . J ©IiD Cp., L
26A1 | O Kunz.o—.... § | 44 |Dr 121 6 |l do_ T Fr S — P %|D D.
26F1 E. Meyer....._._. 8 376 Dr 106 {2 P AN ORI M do 92 P 1 D Pgr?tp;d 10 gpm,
26K1 M. F. Adams.____ 8 38 | Dr 107 S TR I Gravel(?). ... 80 P D T
2611 ‘W. A. Nelson_____ 8 384 Dr 114 5 112 112 2 Gravel..____._ 88 - D Cmtﬂ% not bail dry
a gpm. .
26N1 L.CB%tillin and G. |8 340 Dr 139 6 139 foomofoaal Gravel(?)...-- [ I O T 3 D Bfai(lier test, ‘‘no’’
aines. .
26Q1 Lester Burkey....| 8 360 Dr 56 [ T 46 10 Clay aJ}d 10 |aceeeee J % |D Ptimped 614 gpm.
gravel, .
26Q2 N. B. Edwards...| 8 360 Dr 131 6 131 119 4 Gravel, fine.__| 77  |.oo._.___ T 3 Irr nggaegd(is gl'.l,)m'
t dd. .
27Q1 Brosseau.._.._____ 314 Dr 107 6 Sand._..__.._. 86 | J 5 D
28M1 H.Adam______.__ 230 Dr 83 [ S R A N N do 66 - J %|D Cp.
28Q1 H, Meyers._. 250 Dr 89 [ S SO e SO DR do_...._._. L1 J I J 1 D Cp.
28Q2 C. Spicer..__.____ 270 Dr 90 6 89 55(?)| 385(?)| Gravel..._.___ [0 U PN, P %|D Btz_ll(lier test, 6-ft
28R1 Robert Cresap.._.| Up | 247 | Dr 66 6 | 58 |62 | 4 |[Sand,black._.| 24 |._________ 3 1 |D Baggér tiét,“no"
29A1 E. Co0k. ... 100 | Dg 20 .1 J IR RSN NS NN - SOURR N T S A c % | D T
29P1 R. Luekke_...____ 245 Dr 160 (- JSN PN, I A Y T N I § T T A J bR
20R1 L. A Ham....____ 265 Dg 65 36 P D
30A1 C. Jernigan 210 Dr 80 6 foeifecmmc|oaee| Gravel._______| 20 |- J 1 D
30C 2. Yankee.._ 195 Dr 245 6 oo [ecemena]|oemmeec|Sando__ | U6 (oo ___. J 1 D
30D1 Force_ ... 210 Dr 66 [ R AR RS S R S A P 1D
3071 G.s Bllfke and R. 230 Dr 80 4 oo fecaccccfeaaeen| Gravel._______| 45 | ___ J % | D
alt.
30P1 J. T, Barnes 195 Dr 47 6 %D
31A1 O. F, Brookshire.. 229 Dr 114 5 1 D L.
31J1 H., A, Burke 225 Dg 32 30 ¥1D Cp.
31K1 J. 200 Dg 26 30 178}
32N1 8. 220 Dr 129 6 1 D Bailer test, 23-t dd.
32P1 J. 230 Dr 72 5 Gravel 1 D Pumped 8 hr. 60-ft
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L. Bates_ ...
M. E. Rengo....__

K, R. Deffen-
b

augh,
Floyd Wicker-
sham,

K. Sonntag. .
L. Sonntag

V. W. Milholland.
F. Haines___._____.

Battle Ground
School.

R. Porter.........
Daisy Bush..._.__

Chadwick....._...
Robert Cresap.....

J. Scranton__._._.

Up
Up

Up
Up

Up
Up

Up

269
275

308

312
312

312
312
315
315

305
295

660

1,040
1,100

980
645

790

100

57
87

56
58

100
81

56

37

[ >
N O OO O O @ O

==

(= T -

..... 10 [ Iy 4 123
63 48 15 Gravel(?) ..... 35 J
83 78 6 Sand, black___| 56 [._________ P 34
122 113 Lt I (R do 92 | eeae
) N SRS SR Sand(?).__.... 54 . J 1
_______ - 30.7 5-2-49 | P 14
Gravel 90 J 1
90 88 2 Sand, black...| 74 |__________ J %
Gravel 43 J 134
64 7 Gravel..______ 46 e J 1
180 98 15 Gravel and || ... T 10
boulders.
140 25 Gravel
96 92 8 Sand, black.._[ 76  |._..______ J v
57 53 4 | do__..___. 40 oo J 1%
....... 85 2 |....do__..___| 27 PRI B - S
50 52 4 | 14 1) R, - S PR S P
50 49 [ P Lo [V J, -1} S OO P
56 | 56 2 | A0emooeees '\ S TR N I
62 94 5 Sand and 68 |- J 1
gravel.
..................... Gravel.._.._...| 90 [ B 4
_______ 80 2 Sand and 40 SEURSIININ SRS PR
gravel.
55 49 7 Sand, black___| 28 {.________. P
92 91 27 Lava. 80 T i
..................... Gravel._......| 16 [ I | 1%

8- 8-49
ceedoo.

--.do_...

Inst

op. -

Bailer test, 10-ft

Baﬂer t{st 12-ft

Bailer tﬁst “no’”

Pumped 10 gpm,
154t dd. L.

Cp.

Bailer test, 4-ft
dd. L.

Cp.

Bafler test, o-ft dd.
Pumped 200 gpm, 70-
g, L.
BaIi‘Ier test, “no”” dd.

Baﬂg'oi;est, 23t dd.
Baﬁier test, “no”’ dd.
Bailer test, 12-ft dd.
BaIi'ier test, 6-1t dd.
B%ier test, 8-ft dd.

Baller test,
nauer test, 7-1
L.

Cp.

Cp.

Bailer test, 6-ft dd.
reported. L.

Cp.

Cp.
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TaBLE 15.—Records of representative wells in Clark County, Wash.—Continued

‘Water-bearing zone Water level Pump
To- | Alti- Depth|Diameter| Depth|
Well Owner or tenant | pog-| tude | Typeof| of of well of Use Remarks
ra- | (feet) well well | (inches) { casing (Depth|Thick-| Character of
phy (feet) (feet) [ totop| ness material Depth| Date |Typel H.P.
(feet) | (feet)
625 Dg 9 Cp.
620 Dg 11
660 Dg 12 ‘Wellreportedly can’t
be pumped dry by
mp.
360 Dg 14 “No” dd reported.
360 Dg 16 Do.
418 Dg 32 Cp.
425 Dr 580 Water flows over top
of well. Cp.
18N3 H. W. Heisson____{ 8 418 Dr 161 Insufficient _ water
reported. L.
19F1 R. E. Toevoner...| 8 440 Dr 48 Small supply report-
19R1 Glenn Heagy..._.. 8 450 Dr 45 Flows 9 gpm.
ary
1955.
20P1 Walter Ek.. 550 Dr 228 6 41 40 188 “Rock’”_..___. 90 wecdo.__| T 5 Irr Ptfltn:igfd ia gpm, 40-
28E1 520 Dr 53 6 27 26 foeeoo.. AV oo 38 . P % | D L.
28P1 540 Dr 123 [ J PO N . “Rock”.._____ 45 . J 1 D Reportedly pumps
dry rapidly.
28R1 650 Dg BT T RN DIV IO Clay-ccooe 11.6 8-11-49 | P |.._.__ D
29B1 510 Dr 140 8 Irr Pumﬂed 350 gpm,
dd. L.
20M1 550 Dr 250 6
20P1 540 Dg 30 30
30B1 458 Dr 65 8
30J1 510 Dr 200 6 L.
30K1 450 Dr 42 6
30Q1 Fred Duvall._.._. 463 Dr 173 4 L.
31G1 E. D. Jennison.. 540 Dg 19
31Q1 W. Kangas.__. 515 Dg 12
32E1 Andy Schmid.__.. 600 Dg 12
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H. J. Halverson,
Jr.

J. B. Williams___.

F
F
R.L.
G. A. Derry..
G. Forbes.._.. -
J. H. Hadka______

G, Pellham_.___._

Adventist Church_
F. Eversaul_

J. L. Fleson._.
F. B. Goodwm..--
J. Shaver._.
E. Pea__.
F. Knowles. .
Wesley Gettman__

Cedar Lodge
Nursing Home.
L. Troxel.________

500

560
960

970

Dg
Dg

Dg

205

17

14

45

10.3
0.5

4.5

7-29-49
7-29-49

8- 5-49

H“‘Z"U oSS g

ZHQ SR g

o~

Rock and cinders to
200 ft; plastic clay
t0 205 ft. Cp.

1‘11mped 1 hr, 4-ft

Cp.

Bailer test, ‘‘no’’dd.

.

Bailer test, ‘“no”dd.
Pumped 4 gpm, 53-ft
aa. L. =P

Eight-inch cavity re-
portedly pene-
trated at 38 ft.

Pumped 1 gpm. L.

Bailed dry at 214
gpm. L.

Pumped 24 hr at 4
gpm, 5-ft dd.

Yivd JIsvd
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TaABLE 15.—Records of represeniative wells in Clark County, Wash.—Continued

. Water-bearing zone Water level Pump
To- | Alti- Depth|Diameter| Depth|
Well Owner or tenant | pog- | tude | Typeof| of of well of Use Remarks
ra- | (feet) well well | (inches) | casing | Depth} Thick-| Character of
phy (feet) (feet) | to top | ness material Depth| Date [Type|H.P.
(feet) | (feet)
T.5N.,
R.1 E—|
Con.
34G2 Town of La 8 390 | Dr 231 8 | 229 |22 7 | Sandand  |oooio|ecccemifamman]aeas S B Pumped 75 gpm, 85-
Center gravel, ftdd. L.
227 4 Sand, coarse_ _
34G3  |..... do_ooo. 8 400 Dr 252 8 feoooeen 240 8 Gravel_....... 115 Decem- | __|accnee PS Pumped 200 gpm.
ber 1955, ‘Water-level meas-
urement by air
pressure gage.
34P1 J. Larson_....._.._ Up 225 Dg -7 R IRV PIVPURE SR S {6 [ 27.8 9-1-49 | N || ____._.
35K1 M. Fassler._._____ s 320 Dg 50 36 |- Gravel___._.... 41.2 8-26-49 | P %| D
35P1 R. E, Dalin....... S 275 Dr 212 5 Sand. 130 6-22-54 | T 13| D Bailed 1,000 gph. L.
35R1 W.S.Gent.._.... ) 335 Dg,Dr | 40 b T O PR Clay......_._. 20.0 8-23-49 | J X1 D
35R2 C. A, Osborne....| Ub 325 Dr 200 8 197 Sand 160 February; P 134 | NU Little dd after 1 hr
1954 bailing 10 gpm.
T.5 N,
R.2E
5H1 360 Dg 22 48 Sand aI}d 18.3 8-25-49 | P %©|D
gravel. A
8D1 220 Dg 33 36 Clay.oooooo.. 26.7 82049 | N |.____ | ...
8L1 360 Dr 61 6 Sand white...| 6 |.._._._... J %|D No. dd. reported.
9J1 595 Dg 40 30 Gravel ........ 35.3 8-23-49 | P X“|D
14F1 473 Dg 23 aeal- 14,3 8-17-49 | P ¥“ID
15A1 410 Dg 15 36 Gravel ... 8.0 8-17-49 | C 1,% D
16J1 810 Dg 16 21T PR S PRI S do. 12.0 82449 | P ¥ | D
18D1 430 | Dg 15 1 T D ) Clay....7- 12.0 | 82049 | C %D
18J1 900 Dg )5 N PRI PIPROIOINION PRI USRI RS [o 1+ S, 3.5 8-25-49 | T %D Pumpe%_ 2 gas at 12
gpm, 6-ft
19C1 E. Christianson...| H 820 Dg 33 -V JEN PN SN R PRSI 24.4 8-25-49 | J D
19E1 A. Augusta......_ 8 755 Dg 22 F: T PR ISR B Sandstone ..... 15.2 8-3049 | P 4| D Water reported to
contain much iron
and lime.
19R1 J. 760 Dg 40 Clay, red.__.__ 34.2 8-30-49 | J %1D Cp.
20C1 F. 790 Dg 25 Clay. 13.6 82549 | N | _____| ... .
20R1 L. 805 Dg 36 Sand__._...... 32.8 8-25-49 | J %|D
21B1 C. 850 Dg 22 Gravel_.._.... 16.8 8-2449 | N | |._......
21E1 C. 830 Dg 27 Clay.occooeeas 22.8 8-25-49 | P %1 D
22G1 L. 880 Dg 21 Gravel...._... 14.1 82349 ' J ®¥'D
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21 - ¥9 - O ¢8¢-G89

Seeley

Fargher Lake
Grange.

H. Cooper_ .. .-.-.

J. McClellan.. ...

H. L. Crawford...

T. Wollam_____...
0. E. Wilson..

L. Brannfors____.

FOEREOOHEQ

. Ashbaugh._
. Moon..

v Ho pom

E. Moon
M. Abramson.....

L. T. Cummings._

740

60 - cem[emaan do 23.3 82349 | P ... D
30 Basalt 9.3 81749 | P |oceeoe D
36 Sand 22.6 8-23-49 |___._.
30 16.7 8-17-49 | N | |ecceenes
6 Sand._ - J %|D
6 Gravel..___... 1 R, P 1 D
6 Gravel and  [ooeooeeu|eaoooaoae. J | 78 I
sand.
Sand_.___..._. 22.3 82349 | J ¥ | D
Gravel, ce- 25.3 8-23-49 [ J K| D
mented.
Gravel_.._.__. 12.6 8-2249 | P 4| D
48 oo - 16.2 82449 | J ¥|D
6 113 90 23 Sand, black_...{ 88 JROSERI I
30 Gravel..__._.. 15.6 8-31-49 |ccocuc]mcccn|commnnnn
- lay. 37.6 8-81-490 | N | __oo_|ecceenes
60 Clay and 24.7 8-3149 | N
gravel.
....... Gravel .| 32.8 8-3149 | J % | D
b1 T PRSI PRI PRI PR, do. .| 27.6 82249 | P 1 |eaeeee
[ S N P A D, - T (O, J | D
ORI (PRI S Gravel..__.... 18.4 8-22-40 | N |aeeooo]mmmccman
Clay 26.3 8-16-49 | P 5 ........
.............. Gravel, ce- 11.2 8-2249 | P i| D
mented.
[ 5 PO PR S Sand and Flows | 8-22-49 | J 1 D
gravel
B30 emmmoce]ommmman]emmcman Gravel........ 14.2 8-16-49 | P |...... D
....... Clay..........| 80 8-16-49 | N |____._lecaeos
L2 T PRSI PO PRI do. 10.8 8-15-49 | J % | D
- 38 oo J %! D
b . Sand 14.3 8-1649 | J ¥|D
Gravel.. P Q D
{1 T DU PR P PO do o243 8-16-49 | J XD
6 ||| do. 22 b ¥ D
30 |oemmeec|ocemeen|omeaenan Sand and 5.8 8-16-49 | J 1D
gravel,
6 Gravel._.__... 10.7 | 81649 | C(?)| ¥4 j-coeeeee
11 PSRN U U JE: 11.0 8-16-49 | C %4
1) R P PR, wew----| Sand and 7.5 8-16-49 | J 15
gravel,
11 S RO, R, IO Clay. .coceone 10.4 8-16-49 | N |ooocoi]eveccocn
....... Gravel, 18.7 8-1549 | P | D
cemented. .
i PN I U, ravel. ... 10.1 8-16-49 | P ¥|D
1 J O DRSS PRI Clay(?)caeceen 14.3 8-1549 | C(?)| 138 |aceeooe
T DR DR I Clay and 8.7 8-16-49 | C b 74 IR
gravel.
{71 SR VSIS PPN S 6.6 8-16-49 | J %'D

Bailed 5 gpm, 20-ft
dd p il

Flows 1 gpm 0.5 ft
above land surface.

Cp.
Cp.
Pumped 40 gpm.
Cp.
Cp.

Pumped 2 hrs at 20
gpm, 9-ft dd
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TABLE 15.—Records of representative wells in Clark Couniy, Wash.—Continued

) Water-bearing zone Water level Pump
To- | Alti- Depth|Diameter [ Depth .
Well Owner or tenant | pog- | tude | Typeof| of of well of Use Remarks
ra- | (feet) well { well { (inches) | casing {Depth{Thick-] Character of
phy (feet) (feet) { totop | ness material Depth | Date |Type| H.P.
(feet) | (feet)
8 440 | Dg 19 1 S U E S, Clay. oo 1.3 | 81749 | P Y| D
8 630 Dg 24 30 Gravel 11.9 8-1749 | J ) I PR,
IS) 845 Dg 2 S PR I MR AP A0oceeeen.| 24.3 8-17-49 | P %D
8 480 Dr 76 (162 PRSNO FEN MO N, [+ T, 45 7-15-49 | J §2 D Pt(lizélped(.) 5 gpm, “no’’
' i . Cp.
H 785 Dg 3 K O U FRURIUIR B s 1 S 16.8 8-15-49 | J % | D
s 450 Dg 8.0 81549 | P |...._. D
S 500 Dg 38.8 8-15-49 | P
S 600 Dg 10.2 8-15-49 | P
S 510 Dg 2.4 8-15-49 | P Cp.
. 3 620 Dg 6.8 8-15-49 | P
26P1 B. Raymond. H 730 Dg 21.8 8-15-49 | P
27H1 B. Weimer.._ H 680 Dg 10.8 8-15-49 | J Cp.
S Dg 17.6 8-1549 | C
H Dg 17.6 8- 849 | C
5] Dg 23.9 8-9-48 | P
8 Dg 14.0 8-8-49 | P
B Dg 18.2 8-15-49 | P Cp.
)5 ) S TR I T ORI, PRI AURRPn -7+ Y AR S F P ) S P,
Dg 30 T2 | fecemmecmmm ol 23.8 8-1649 | P {_____. D Cp.
Dg 25 30 - Gravel..._.... 17.2 313 49 | J s D
Dr 598 12-6 Gravel and [12: T (R IR R Ind Pumped 1 hr at 800
sand, gpm, 60-ft dd. L.
557  |aacenan Rock, black___
Dg . S PR DR MR BN, Gravel_._..... 28.3 8-1649 | J B | D Cp.
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TaABLE 16.—Representative springs in Clark County, Wash.
R%nll;‘arks: H, total hardness, and Cl, chloride, in parts per million; T, temperature

Yield: e, estimated.
Use: D, domestlc, NU, not used; P8, public supply; 8, stock.

[Locations of springs are shown on pl. 3]

Yield
Spring Owner or tenant Agitlé)de ‘Water-bearing material Use Remarks
e
Gpm Date
0 4—(%1-49 gg Emeﬁges at contact with underlying Troutdale formation.
weodooo
.......... D Emerges at contact with underlying Tmutdalc formation.
upplies nine families, H, 60; Cl,
4-11-49 | NU Disc arges at contact with underlying Troutdale forma-
610 {.._do__..| NU
State Trout Hatchery......- 70 [----- Lo 0 ©1,200-1,500 |- oo foo___ Used for fish hatchery. Discharges at contact with under-
lying Troutdale formation.
______________________________ 5V I Y [ T 1,630 | 4-11-49 | NU Dlts;eha.rges at contact with underlying Troutdale forma
on.
............... 1,657 Do.
- 665 Do.
- 1,330 Do.
Dr. Brougher..__. - 200 Do.
- e 75 Discharge at contact with underlying Troutdale formation.
Clarence Jenkinson. . - 2 Do.
Mrs, Emma Allen... - ° ggg Bo.
- 0. *
George M. Robie..oooceoooo- - ° 40 Discharges at contact with underlying Troutdale forma-
tion. Supplies cabins and store.
.................................. Discharges at contact with underlving Troutdale forma-
tion. Dependabie supply, used for dairy.
................. Seepage spring. Flow decreases during summer.
Ditscharges at contact with underlying Troutdale forma-
ion.
Do.
Do.
Do.

viva JIsvd

€L1



TaBLE 16.—Representaiive springs in Clark County, Wash.—Continued

Yield
Spring Owner or tenant Agltl:)de Water-bearing material Use Remarks
ee |
Gpm Date
R © 100 4-15-49 |- _ D{ﬁcharg’%s at contact with underlying Troutdale forma-
ion. .
.............................. L3/t S (O R, Ditsicharges' at contact with underlying Troutdale forma-
on.
City of Vancouver (Ells- Discharges at contact with underlying Troutdale forma-
} worth Springs). 190 [..-- e 2,085 10-15-45 | P8 tion. Discharge was measured by ecity.
L.W.S8chnell.___._____.____ 215 | 8and and gravel. ... |- ccceoaoioifeaeaao D Seepage spring,
2.5 | 4-28-49 | D Seepage spring. H, 70; C1, 3.
3 5-18-49 | D Seepage spring. H, 90; C1, 3.
1 5-16-49 | D H, 75; C1, 3.
3 5-23-49 | D
...... ..| D, 8 H, 85; Cl, 5.
3 520-49 | D, 8 H, 85; C1, 3.
20K1s. . .| 8. Davis. . oocccaenaas 2| - D,8 | H,90; C1,5.
T.3 N,
R.3 E.
3P1s. oo C.8trom. . ooeoean 480 | Sand. . .ocameeoaeean [ D
T.4 N.,
R.1 E
16N1s........| H. Hardt._.____. e 250 |- A0 2 5-10-49 |-oceo_ H, 70; C1, 3.
24C18..c.e J. Ludzenberger. ... 150 ! Gravel. . .oooooamoo el 2 5~949 1 D, 8 | H,65 Ci,4.
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T.4 N.
RS E
25Bls._ J. Shultz 560 5-4-49 [ D, S H, 45; C1, 4,
25Q1S. o coeae G. P Ebert (Poverty Creek 370 1948-52 | oocoean Dlscharge reported to range from 35 to 2,000 cubic feet per
Spring). ing dry sea- minute. Used for fish hatchery, Discharges at base of
son. lava flow,
......... H. Foster- .o —oomoeeen b 2 60; C1, 4.
________ J.F.O'Daniell.._......_... 250 | Boringlava_ __.o...... e400 |.cecee-..-| D, 8 Discharges at base of lava flow. H, 40; C1, 3.
......... G. Gasiway. - ceeeecaene- 1 8-249 | D
---{ B. Browning_ 2 8-2-49 | D
......... D. Nordquist 3 |eccceeeeee| D
......... W.J. Richards...coeooocman 400 | Sand--occoomoeeee 1 9-6-49 | D
w
%
R, Ruestig. 1,150 | Sand(?) e 14 8-17-49 | D 8
......... M. L. Carter-..coe-vcecanaun 310 | Roek... 12 8-16-49 | D
......... O0.J.Brown....cooecoceen 670 { Gravel__..________.... 2 8-17-49 | D, 8 o
>
<)
>
500 | ROCK.-ocmccccacmeecnee 4 8-1649 | D, 8 | H, 30; C1, 4.
700 |_._.. [+ S 1 8-15-49 | D
950 do. 1 8-849 | D
960 | Gravel(?) .. ccoaeuas 1 7-25-49 | D

GLI
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TaBLE 17.—Materials penetrated by represeniative wells

[Stratigraphic designations by M. J. Mundorff,. Unless otherwise indicated, the desiznation Troutdale
formation refers to the upper member of the Troutdale formation]

. Thick-| Depth Thieck- | Depth
Materials ness |- (feet) Materials ness | (feet)
(feet) (feet)
1/2-1K1
[Fisher Grange Hall. About 8 miles east of Vancouver and 0.6 mile north of Fisher. Al“‘tudeabout 230 ft.
Drilled by Hansen]
Pleistocene alluvial deposits: Troutdale formation:
Sandandgravel . _.______.______ 90 2% Clay, yellow. ... 15 105
Gravel, cemented. ... ________ 40 145
1/2-2B1
[Charles E. Runyan. About 7 miles east of Vancouver on Bella- Vista Road. Altitude about 260 ft.
illed by Bert. Abrams, 1948. Casing, 6-in. to 84 ft]
Pleistocene  alluvial — deposits: Troutdale formation:
Gravel, loose, and boulders. ... - 60 60 Gravel, packed_____.__ P 28 88
- Sand, loose, water-bearing .| _______ 88
1/2-3E1

[G. C. Dowd. About 61niles east of Vancouver, near Ellsworth, Altitude about 34 ft. Drilled by A. C.

Locey. Casing, 6-in. to 46-ft]

Recent alluvium: Troutdale formation:
i 3 3 7 36
7 10 8 4
19 29 2 46
1/2-3K1

[S. Unander. About 6.5 miles east of Vancouver, across highway from State Trout Hetchery. Altitude
about 44 ft. Drilled by A. C. Locey. Casing, 6-in. to 55-ft]
Recent alluvium: ‘Recent alluvium—Continued 16 26
........................... 2 2 Boulders and gravel..._.____. 29 55
Clay, sandy ... _o_o._..__ 8 10 QGravel, loose, water-bearing. _
1/2-4A1
[R. Roberts, West Mill Plain District. About 0.3 mile west of Ellsworth Road along S>hns Road. Alti-
tude about 170 ft. Drilled by A. C. Locey. Casing, 6-in. to 61 ft]

Pleistocene alluvial deposits: Troutdale formation:
Boulders. ..o . . 30 Gravel, cemented_.___._______ 22 52
Gravel, water-bearing. 9 61

[Louis Cannel.

1/2-4B3

C. Locey. Casing, 6-in. to 53 it]

About 5 miles east of Vancouver, near Ellsworth. Altitude about 115 ft. Drilled by
A

P]eiggoeene alluvial deposits:

Troutdale formation:

Gravel, cemented....__._._____
Gravel, loose._.
Sand, black._.._____________.

[H. B. Stapleton. About 5 miles east of Vancouver,
A, C, Locey.

1/2-4C1

Casing, 6-in. to 34 ft]

near Ellsworth. Altitude about 110 ft. Drilled by

Pleistocene alluvial deposits:

Troutdale formation:
Gravel, cemented__.____.__.__
Gravel, loose__________________
Sand, black_ . _______..____

24
34
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TABLE 17.— Materials penetrated by representative wells—Continued

Thick-| Depth Thick- | Depth
Materials ness (feet) Materials ress | (feet)
(feet) (f2et)
i 1/2-C2
[R. Farmer. About 5 miles east of Vancouver, near Ellsworth., Altitude about 100 ft. Drilled by A. C.
Locey. Casing, 6-in. to 55 ft]
Troutdale formation:
8 8 T o, 15 56
20 28 Boulders. ... 6 61
12 40 Gravel ... ... 5 66
1/2-4D2

[A. J. Witchell. About 5 miles east of Vancouver, near Ellsworth. Altitude about 92 ft. Drilled by
R.J. Strasser. Casing, 6-in. to 114 {t; perforated 75 to 105 ft]

Troutdale formation: Troutdale formation—Con.
Topsoil and clay..... ... 6 6 Sand, coarse, with a little
Clay and some gravel..__.__.. 4 10 gravel.. . ... ______._____ 7 60
Gravel and boulders with Gravel, cemented_...________. 35 95
clay binder.________________ 24 M Sand and gravel, water-
Gravel, small caving 5 39 bearing.. ..o 11 106
Gravel, cemented._..._._.____. 14 53 Gravel with clay binder._..__ 8 114

1/3-3M1

[Ray Brown and others, On Prune Hill. Altitude about 710 ft. Drilled by Pete Hanwon. Casing,
6-in. to 385 ft]

Troutdale formation: Tertiary volcanic rock: Rock,
E- RS 75 75 gray with layers of red, green,
Gravel, cemented.....________ 320 395 and black. . ___________________. 403 798
1/3-4C1

[Harry Breitbarth. About 2 miles northwest of Camas, south of County Road 119. Altitude about 295 ft.
Drilled by J. E. Hansen, 1953. Casing, 8-in. to 220 ft; perforated from 155 to 175 ft, and from 195 to 218 ft]

Pleistocene alluvial deposits: Troutdale formation—Con.
Topsoil and clay___. 25 25 QGravel, water-bearing - 35 175
Troutdale formation: Clayandrocks. ...._..___..__ 18 193
Boulders mixed with clay.... 75 100 Gravel and rocks, water-bear-
Gravel, cemented___._________ 40 140 ing. oo 27 220
1/3-5A1

[Don Rainey, formerly owned by K. W. Brandstater. In Camas, Wash. Altitude about 272 ft. Drilled
by Joe Hansen, 1952, Casing, 8-in. to 190 ft; perforated from 158 to 180 ft]

Pleistocene alluvial deposits: Troutdale formation—Con.
Topsoil ... 3 3 Gravel, cemepted._.._.._._____ 89 152
Clay, yellow__.___..____..____ 22 25 Rock, fiat ledge ... ... 6 158
Troutdale formation: Gravel, cemented, water-
Clay, yellow, mixed with big bearing. ... ... 32 190
rocks. .. ... 38 63
1/3-6M2

[E. R. Colby. About 0.5 mile east of Fisher Grange. Altitude about 245 ft. Drilled by A. C. Locey.
Casing, 6-in. to 134 ft}

P]eigtt;(l:ene alluvial deposits: Troutdale formation—Con.
0!

........................... 5 5 Gravel, loose......__._.....__ 20 90
Boulders. ........._..._...___ - 32 37 Boulders. . ..oo_o—ccooeeon 9 99
Troutdale formation: Gravel, cemented._...___.___.__ 29 128

QGravel, cemented..._.__...___ 33 70 Gravel, water-bearing._..____ 6 134
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TABLE 17.—Malerials peneirated by representative wells—Cortinued

Thick- | Depth Thick- | Depth
Materials ness (feet) Materials ness | (feet)
(feet) (feet)
1/3-10D2
[W. G.Powell. Riverview Drive,on Prune Hill. Altitudeabout715ft. Drilled by A. C. Locey. Casing,
6-in. to 240 ft)
Troutdale formation: Boring lava(?): Rock, red vol-
6 6 caniC ... 8 160
12 18 {{ Troutdale formation:
20 38 Gravel, cemented.___.__.__.__ 11 171
18 56 Boulders..._... 12 183
20 76 Gravel. _____. 28 211
16 92 Gravel, sandy._ 30 241
13 105 Sand, black. _._______________ 1 242
47 152 ~
1/3-1131
[Crown Zellerbach Corp. well 1. In.Camas. Altitudeabout 50 ft. Drilled by R.J. Strasser, 1938. Casing,
12-in. to 90 ft; perforated 49 to 66 ft and 69 to 85 ft]
Pleistocene alluvial deposits: Pleistocene alluvial deposits—Con 15 65
Gravel, Joose, and boulders. - 8 8 Giravel, large, loose, ... . 10 75
ravel, cemented(?), and gray Troutdale formation: Gravel, ce-
boulders__........_..______ 42 50 mented.. .o T 90
1/3-1132
[Crown Zellerbach Corp. well2. In Camas. Altitude about 50 ft. Drilled by R. J. Strasser, 1939. Casing,
18-in. to 88 ft]
i itae Pleistocene alluvial deposits—Con.
D ravel and Jarks pouiders 17 g, T loose, water-bearing | 27| 80
- routdale formation: Gravel
Gravel and boulders__.____.__ 36 53 with clay binder.... ... 8 88
1/3-1133
[Crown Zellerbach Corp. well3, In Camas. Altitude about 50 ft. Drilled by R. J. Strasser, 1940. Casing,
16-in. to 90 ft; perforated from 48 to 55 t, from 56 to 63 ft, and from 72 to 85 ft]
Fill 5 5 || Pleistocene alluvial deposits—Con.
Pleistocene alluvial deDOSits QGravel, water-bearing____._._ 15 63
Topsoil and gravel __.._.__.__ 3 8 || Troutdale formation:
Gravel cemented(?), and boul- Gravel, with clay binder 7 70
ders. oo 35 43 Gravel, loose. . .._._____._ 12 82
Gravel, loose, water-bearing. . 5 48 Gravel, with clay binder 9 91
1/3-1134
[Crown Zellerbach Corp. well4. In Camas. Altitude about 50 ft. Drilled by R. J. Strasser, 1946. Casing,
18-in. to 88(?) ft; perforated from 41 to 77 ft]
Pleistocene alluvial deposits: Pleistocene alluvial deposits—Con.
Topsoil. .o 4 4 Gravel, with some sand ... __ 8 66
Boulders and tight gravel._.__ 33 37 Gravel,nosand________.______ 14 80
Gravel, loose; water-bearing Troutdale formation: Gravel,
at40fb_ 21 58 with clay binder .. _.__________ 8 88
1/3-11J6
[Crown Zellerbach Corp. well 6. In Camas. Altitude about 50ft. Drilled by R. J. Stresser, 1946. Casing,
18-in. to 90(?) ft; perforated from 40 to 45 ft, 49 to 57 ft, 69 to 77 ft, and 79-to 85 ft}]
Pleistocene alluvial deposits: Pleistocene alluvial deposits—Cor.
Gravel and boulders__._______ 24 24 Gravel, with binder. __..___._ 68
Gravel, with clay binder. __ 16 40 Sand, coarse, and gravel;
Gravel, small, water-bearing.. 20 60 water-bearing. ... _.__..__ 90
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TABLE 17.—Maierials penetrated by representative wells—Continred

Thick-| Depth Thick-| Depth
Materials ness (feet) Materials ness (feet)
(feet) (feat)
1/3-11¥7
[Crown Zellerbach Corp. well 7. In Camas. Allg_ltudte a&o&}: 50 ft. Drilled by R. J. Strasser, 1746, Casing,
0
Pleistooene alluvial deposits: Pleistocene alluvial deposits—Con.
psoil . 2 2 Sand and gravel, water-bear-
Gtavel and boulders....__.__. 28 30 g e 15 63
Gravel large; water-bearing Sand, coarse, and gravel.. 10 73
..................... 13 43 Sand’znd gravel._____ 9 82
Boulders, large ... 5 48 Gravel, large. ... 6 88
1/3-11J8

[Crown Zellerbach Corp. In Camas. Altitude about 40 ft. Drilled by R. J. Strasser, 1952. Casing, 18-in.
to 90 ft, 12-in. from 88 to 140 ft; perforated from 50 to 57 ft, from 60 to 68 ft, from 69 to 84 ft, from 115 to 119

ft, and "from 119 to 128 ft]

Pleistocene alluvial deposits:
Gravel, large, and boulders. ..
Gravel, large. ________.__.._____
Gravel, boulders, and binder _
Gravel loose, water- bearing._ _
Gravel with binder_._______.
Gravel, large, withsand______

Pleistocene alluvial deposits—Con.
9 QGravel, with binder____._____ 8 116
5 14 (}ravel loose, water-bearing__ 12 128
37 51 || Troutdale formation:
22 73 Clay,red. .. . 10 138
22 95 Rock, brown_________________ 2 140
13 108

1/3-12K1

[Columbia Water Co. well 4. About 1 mile west of Washougal. Altitude about 50 ft. Dri%ed by R.J
Strasser, 1947. Casing, 12-in. to 101 ft]

Pleistocene alluvial deposits:

Troutdale formation:

Topsoil ool 2 2 Grave), with clay binder.__._ 4 98
Gravel and large boulders____ 12 14 Clay,blue_._.________._______ 3 101
Gravel, cemented.__.._.._._.__ 19 33
Sand and gravel._____..______ 27 60
Sand, coarse, and gravel;
water-bearing. _________.____ 94
1/3-12M3

[City of Camas. Southeast of Washougal River, at Oak Park. Altitude about 35 ft. Dril'ed by R. J.
Strasser, 1946, Casing, 14-in. to 78 ft; perforated from 50 to 70 ft]

Pleistocene alluvial deposits:
Topsoil

Pleistocenealluvial deposits—Con.

6 6 Sand and gravel_________._____ 13 47
9 1 Gravel, water-bearing______._ 23 70
8 23 Troutdale formation: Gravel
8 31 tight______ .. 8 78
3 34

1/3-12M4

[Crown Zellerbach Corp. Southeast of Washougal River at Oak Park. Altitude about 35 ft. Drilled
by R.J. Strasser, 1946. Casing, 18-in. to 66(?) ft; perforated from 31 to 62 ft]

Pleistocene alluvial deposits:
Gravel and boulders._._______
Gravel (without boulders) ...
Clay, blue._.. ... __

Pleistocene allu vial deposits—Con.

18 18 Gravel and sand, water-
5 23 bearing......o_.ooo_.... 31 62
8 31 || Troutdale formatlon Clay, red___ 4 66
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TABLE 17.—Maierials penetrated by representative wells—Cortinued

Thick-| Depth Thick- | Depth
Materials ness (feet) Materials ness | (feet)
(feet) (feet)
1/3-12M5

[Crown Zellerbach Corp, In Camas. Altitude about 35 ft. Drilled by R. J. Strasser, 1¢53. Casing, 18-in.

.to -86 ft, 12-in. from 86 to 122 ft;

perforated from 41 to 77 ft, 90 to 102 ft, 104 to 115 ft]

Pleistocene alluvial deposits:
Gravel, large, binder____ 94 94 || Troutdale formation: Rock, hard,
Gravel, loose, small._ 16 110 [ €10, 131
Gravel, cemented_____________ 12 122
1/4-5E1
[Richard Beaver. In Washougal. Altitudeabout 440ft. Drilled by Joe Hansen, 1952. Casing, 6-in. to 24 {t]
Older consolidated rocks: Older consolidated rocks—Con.
Rockandelay .._..._________ 24 24 Rock, hard, solid_..____..____ 98 122
1/4-8K1
[Columbia Water Co. well 1. At ‘Washougal, on river bank north of school.  Altitude atout 90 ft. Drilled
by R. J. Strasser. - Casing, 12-in to 142(?) ft]
Pleistocene alluvial deposits: Troutdale formation:
Clay and boulders... - 10 10 QGravel, cemented _____________ 14 97
Gravel, cemented ._ - 10 20 Grave), loose_____ 5 102
Boulders.__.._.___ - 5 25 Gravel, cemented . 12 114
Gravel, cemented ..__ 40 65 Clay, sandy, yellow_ 5 119
Gravel, loose, water-bearing_ _ 18 83 Grave), cemented___ - 2 121
Sandstone, yellow__.._.__..___ 21 142
1/4-8K4
[Columbia Water Co. At Washougal, on bank of river, north of school. Altitude about 90 ft. Drilled
by R.J. Strasser]
Pleistocene alluvial deposits: Pleistocene alluvial deposits—Con.
Clay, sandy. ..o 4 4 Gravel, tight. 3 81
Gravel and sand.. 5 9 Sand, coarse..___._ 2 83
and. .o 2 11 Gravel, water-bearing.______. 5 88
Boulders and gravel_. 9 20 || Troutdale formation:
Gravel, cemented.. - 26 46 Gravel, cemented; no water_ . 4 92
Boulders. . ... 10 56 Gravel, cemented, water-
QGravel and sand - 9 65 bearing. 4 96
Gravel, loose, water-bearing . _ 1 66 Gravel, cemented; no water.-_ 13 109
Gravel cemented_________.._ 12 78
1/4-9B1
[E. L. Eldridge. About 2 miles northeast of Washougal. Altitude about 240 ft. Drillad by B. L. Price
1952. Casing, 10-in. to 180 ft]
Topsoil 3 3 || Troutdale formation—Con.
Troutdale formation: Silt, brown, and sand. . -...._ 95 165
LN 17 20 Sand and gravel. 13 178
Clay and broken rock..___.. 20 40 Sand- oo 2 180
Clay, blue; some boulders.._ 30 70
1/4-9E1
[L. Wilson. About 1 mile northeast of Washougal, north of golf course. Altitude abort 130 ft. Drilled
by A. C. Locey. Casing, 6-in. to 85 it]
Pleistocene alluvial deposits: Pleis(t}ti;cene alluvial deposits—Con. 7 50
7 7
8 15 30 80
28 43 10 90
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TABLE 17.—Materials penetrated by representaiive wells—Continved

Thick-| Depth Ttick-| Depth
Materials ness (feet) Materials niss | (feet)
(feet) (feet)
1/4-9L1

[S. W. Coumans. About 1 mile east of Washougal. Altitude about 100 ft. Drilled by A. C. Locey.
Casing, 6-in. to 84 ft]

Pleistocene alluvial deposits: Pleist.ooene alluvial deposits—Con.
Sand. - 33 33 Sand, fine (quicksand). ...... 30 80
17 &0 Gravel, peasize oo .. 4 84
1/4-16H1

{T. Kerr. About 1.5 miles east of Washougal, south of U.8. Highway 830. Altitude about 45 ft. Drilled
by A. C. Locey. Casing, 6-in. to 40 ft]

Pleistocene alluvial deposits: Pleistocene alluvial deposits—Con.
Soil.. 2 2 aravel . 4 39
Gravel. oo eeeee 20 22 Sa.nd, | ) E:Y - S, 2 41
Boulders. . ...oocomeceoeae 13 35
2/1W-12R1

[Fred Niday. Near Vancouver Lake on River Road. Altitude about 20 ft. Drilled by A. C. Locey.
Casing, 6-in. to272 ft]

Recent alluvium: Troutdale formation(?):
Soil 21 21 Glay, blue...oooeeee e 142 180
Sangd, fine (quicksand).-...... 17 38 Sand, fine (quicksand)-...... 92 272
2/1-2P1

[Gus Hockinson. Poor Farm road near Totem Pole. Altitude about 230 ft. Drilled by A. C. Locey.
Casing, 6-in, to 176 ft]

Pleistocene alluvial deposits: Troutdale formation:
oil " 1 Gravel andsand..._____._.___ 5 145
16 30 13 158
32 62 7 165
8 70 8 173
Clay, yellow. 15 85 3 176
Clay, sandy- - 20 105
Sand- o oo aee 35 140
2/1-3E1

{Orion W.Wiedman. About 4 miles north of Vancouver and 1 mile west of U.S. Highway 99. Altitude
about 220 ft. Drilled by R. A. Jobes, 1949. Casing, 6-in. to 154 ft]

Pleistooene alluvial deposits: Troutdale formation—Con.
................. 55 55 sand and gravel, water-bear-
Sand, water-bearing. 3 58 - 20 136
E:% A 2 60 5 140
Sand, yellow 40 100
Troutdale formation: INg. oo eeeeccamccman 14 154
Sandstone. 15 115 Sand, white, water-bearing.___ 5 159

2/1-3E2

[Floyd W. Loomis. About 4 miles north of Vancouver and 1 mile west of U.S. Highway 99. Altitude
about 220 ft. Drilled by F. Wichersham, 1948. Casing, 6-in. to 148 ft]

Pleistocene alluvial deposits: Troutdale formation:
Topsoil 5 5 Gravel, cemented....ooeeoo. 42 132
Sand, brown, and clay._....... 85 90 Sand, gray, dry...... 6 138

Gravel, loose, water-bearmg.: 10 148
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TABLE 17— Malerials penetrated by representative wells—Continued

Thick-| Depth Thick- | Depth
Materials ness (feet) Materials ness | (feet)
(feet) (feet)
2/1-4F2

[R. B. Jamison. About 0.2 mile southwest of intersection of Lake and Hoyes Roads in Lake Shore District-

Altitude about 210 ft. Drilled by A.

C. Locey. Casing, 6-in. to 209 ft]

Pleistocene alluvial deposits:

Plelstoeene alluvial deposits—Con.

Soil 25 25 ]  ClAY.a e emeecmeeen 26 188
50 75 ’I‘routdale formation:
53 128 Gravel, cemented.._.-....... 20 208
14 142 Sand 1 209
20 162 Gravel 5 214
2/1-9F2

[Fruit Valley Nursery.
about 45 ft. Drilled by

Joe Hansen, 1950. Casing, 6-in. to 112 ft]

About 3 miles north of Vancouver, near east edge of Vancouver Lake. Altitude

Pleistocene alluvial deposits: Pleistocene alluvial deposits—Con.
soil 15 15 Sand and gravel, water-bear-
20 35 b3 (7. S 12 112
65 100
2/1-10A1
[F. Mortendyke. U.S. Highway 99, near Totem Pole Trailer Court. Altitude about 205 ft. Drilled by
A.C. Locey Casing, 6-in. to 139 {t]
Pleistocene alluvial deposits Troutdale formation:
Soil and sand... 24 24 Gravel, cemented....cceo-.. 8 136
Clay, sandy.... 9 33 Sand, black.. . - coomeeeee 3 139
Sand, black. 9 42
Clay._. 33 75
Sand. 53 128
2/1-10K2

[L. A. Hinkle.
obes.

About 0.25 mile soutl;eagt of Hazeldell School.

Casing, 6-in. to 123 ft]

Altitude about 170 ft. Drilled by R. A.

Pleisbocgne alluvial deposits:

Troutdale formation:

50 50 QGravel, cemenfed........_.. 20 115
20 70 Gravel, loose_ - ..o 8 123
25 95

2/1-10Q2

[J. Voeller. About 0.5 mile south of Ludlum Road on west side of U.S. Highway 99. Hazeldell District.

Altitude about 180 ft. Drilled by A. C. Locey. Casing, 6-in. to 165 ft]
Plelstocene alluvial deposits: Troutdale formation:
Soil and sand 35 35 Gra 12 130
(] F:) S 83 118 20 150
4 154
14 168
2/1-11B1
[Southwest Washington Experiment Station. About 3.5 miles north of Vancouver. Altitude about 258 ft
Drilled by R. J. Strasser, 1955. Casing, 12-in. to 255 ft]
Pleistoeene alluvial deposits: Troutdale formation:
Topsoil......... 4 4 Clay, sticky, yellow. _______.. 9 126
8ilt and clay._. 28 32 Sand, hard-packed (sand-
Sand, fire. . 41 73 53 179
Clay, blue__. 17 90 46 225
Clay and silt. __._ 27 117
water-bearing. ... 13 238
Gravel, hard, cemented.....- 17 255
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TABLE 17.—Materials penetrated by representalive wells—Continu-d

Thick-| Depth Th'ck-| Depth
Materials ness (feet) Materials ness (feet)
(feet) (fext)
2/1-11C1

Clark County Public Utility District, well 1. About 3.5 miles north of Vancouver and 0.5 mile east of U.S.
t!Iiglmlvsz?iy th.%x}tl]titude about 228 ft. Drilled by Pacific Drilling Co. Casing, 10-in. to 198(?) ft; perforated
rom 1

Pleistocene alluvial deposits: Troutdale formation:
S0i] et 3 3 Gravel, cernented__.._..._..__ 7 147
Clay, gray. .o ooccoaeoaaaann 24 27 Gravel, loose, and sand._..._. 3 150
Sand, yellow (water 20 Gravel, loose. ... _.________. 3 153
-5 0141 5 32 Gravel, with small amount of -
Clay, yellow (40 ft of 12-in, i 39 192
casing set to shut off water__ 8 40 2 194
Clay, sandy, yellow_._.______ 50 90 4 198
Clay, sandy, gray..ccocoaoe 30 120
Sand, gray, wet.ooeccoccaaaas 20 140
2/1-11C2

[Clark County Public Utility District, well 2. About 3.5 miles north of Vancouver and 0.5 mile east of U.S.
inghviv&ytﬂsmx}%}:itude about 225 ft. Drilled by Pacific Drilling Co. Casing, 10-in. to 211(?) ft: perforated
rom 0

Pleistocene alluvial deposits: Pleistocene alluvial deposits—
Soil 2 2 Continued
Clay, brown._..._...c._._._.. 17 19 Clay, sandy, gray 32 122
Sand, yellow (water 15-20 Sand, wet, gray. 19 141
4 115 1) U, 1 20 || Troutdale formation:
Clay, gray (40 ft of 12-in, Gravel, cemented. ... _.__ 6 147
casing set to shut off water). 20 40 Sand, gray, with some gravel_ 8 155
Clay, sandy, yellow.....__... 50 90 Gravel ... accoceee 50 205
QGravel and sand ... oo 6 211

2/1-11C3
[Clark County Public Utility District, well 3. About 3.5 miles north of Vancouver and 0.5 mile east of U.S,
ighway 99. Altitude about 228 ft. Drilled by Pacific Drilling Co. Casing, 10(?)-in. to 227(?) ft; per-
forated from 180 to 190 ft and 210 to 220 ft]

Pleistocene alluvial deposits: Pleistocene alluvial deposits—
801l oo el 3 3 Continued
Clay, Er8¥ e ccccmccmeeee 20 23 Clay, gray 3t 123
Sand, silty, yellow (water in Clay, sandy, gray. 11 134
excessof 20 gpm)._.________ 8 31 Sand. gray 9 143
Clay, yellow (casing set to Troutdale formation:
shut off water)....._____.._ 11 42 Gravel, cemented.._._._...._. 5 148
Clay, sandy, yellow._._.._____ 50 92 (S}ragel, 1008€ - e 7; 221
£ Vi S

2/1-11C4
[Clark County Public Utility District well 4. About 3.5 miles north of Vancouver and 0.5 m‘e east of
U.8. Highway 99. Altitude about 235ft. Drilled by R.J. Strasser, 1956. Casing, 16-in. to 177 ft, 12-in.
from 174 to 221 ft; perforated from 191 to 220 ft)

Pleistocene alluvial deposits: Gravel, large, with clay
Topsofl ... oo 10 10 binder.. . _oo.____ 19 168
Sandandsilt.__________._____ 42 52 Gravel, cemented. ... 22 191
Sand with clay binder_____.__ 23 75 Sand and gravel, water-

Troutdale formation: bearing. - - ceeeeeee 27 218
Clay, yellow.__..__..___.__.__ 16 91 Gravel, cemented, tight.._._. K] 221
Sand with clay binder_......_ 41 132
Sand, hard-packed; some

tight gravel __.._______.____. 17 149
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TABLE 17.— Materials penetrated by representative wells—Ccntinued

Thick-| Depth Thick- | Depth
Materials ness | (feet) Materials ness (feet)
(feet) (feet)
2/1-11E2

[R. F. Mahan. Ludlum Road in totem pele district. Altitude about 320 ft. Drill:'d by A. C. Locey.
Casing, 6-in. to 209 ft]

Pleistocene alluvial deposits: Troutdale formation:
Soil. .. 6 6 23 130
Soil and sand. 12 18 24 154
Sand__._..___. 32 50 9 163
Sand, gravelly.. 23 83 41 204
Sand, fine (quicksand) 11 94 Gravel-.. ... 7 211
Sand 13 107

2/1-12A3
[Floyd Welch. - About 4 miles northeast of Vancouver and 2.5 miles east of U.S. Hithway 99. Altitude
about 270 ft. Drilled by Joe Hansen. Casing, 6-in. to 45 ft; perforated frem 24 to 45 ft]

Pleistocene alluvial deposits: Pleistocene alluvial deposits—
Topsoil oo ool 10 10 Contmued

S .................... 12 22

23 45

2/1-12B1
[M. J. Morse. About 4 miles northeast of Vancouver. Altitude about 270 ft. Drilled by George Zent, 1953.
Casing, 8-in. to 46 it; perforated from 31 to 44 ft]

Pleiglt‘:ocen.e alluvial deposits: Pleistocene alluvial deposits—

opsoil....___ 2 2 Continue:
Clay, sandy. 13 15 Sand, with thin clay strea‘zs,
water-beanng--v__ 16 31

Sand, water-bearin 15 46

2/1-12H3

[Clarence Copelan. About 4 miles north of Vancouver and 2.5 miles east of U.S. Highway 99. Altitude
about 285 ft. Dug 1950. Casing, 36-in. concrete to 15 ft, 12-in. galvanized to 30 ft]

Pleistocene alluvial deposits: Pleistocene alluvial deposits—

Topsoil.___..___._.__ - 2 2 Continued
. Sandand clay-.ooooccamoo 13 15
8and, black, water-bearirg. . 15 30

2/1-1232
[M. A. Curtin. About 4 miles north of Vancouver and 2.5 miles east of U.S. Highwav 99. Altitude about
270 ft. Drilled by George Zent, 1951. Casing, 12-in. to 10 ft, 11-in. to 47 ft, perfora%ed from 25 to 45 ft]

Pleistocene alluvial deposits: Pleistocene alluvial deposits—
Soil 2 2 Continued
Clay, sandy 8 10 ClaY e m e 14 32
Sand, water-bearlng __________ 8 18 Sand, black, water-bearing.._ 13 45
Sand, red, water-bearing.._._ 2 47
2/1-14P1

[Jarvis. Near Leverich Park, Vancouver. Altittgdl% a.l{)to]ut 95 ft. Drilled by A. O. Locey. Casing, 6-in.
7

Pleistocene alluvial deposits: Troutdale formation(?)—Con.
Soil l 8 8 18 67
19 b 12 79
Tmutda]e formation(?): 1 90
Gravel.._.___.____.__._______ 22 49 8 98
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TABLE 17.—Materials penetrated by representative wells—Continued

Thick-| Depth Th'ck-| Depth
Materials ness (feet) Materials ness | (feet)
(feet) (fe>t)
2/1-15Q1
[City of Vancouver. Near north edge of city, west of U.S. Highway 99, Altitude about 214ft. Drilled by
R.J. Strasser, 1945. Casing, 18-in. to 278 ft; perforated from 232 to 240 {t and 245 to 2€0 ft]
Pleistocene alluvial deposits: Pleistocene salluvial deposits—
Soil. 3 3 Continued
59 62 Sand and coarse gravel; water-
140 202 bearing 16 240
10 212 Gravel, fine_._ 27 267
12 224 |[ Troutdale formati QGravel,
with fine yellow silt binder___. 11 278
2/1-16B1
[Fred Koerner. About 0.25 mile south of end of Mills Avenue, east of railroad tracks, Hazeldell District.
Altitude about 70 ft. Drilled by R. A. Jobes. Casing, 6-in. to 142 it]
Pleistocene alluvial deposits: Pleistocene alluvial deposits—
Clayand sand._..._._...._.___. 40 40 Continue
Sand, black (coarse quick- Sand, fine (quicksand)._..__ 59 139
SANA) e 40 80 Gravel. . ... 3 142
2/1-16C1
[John E. Duggan. About 0.5 mile north of western edge of Vancouver. Altitude about 35ft. Drilled by
A. C. Locey. Casing, 8-in. to 208 ft]
Recent alluvium and Pleistocene Recent alluvium and Pleistocene
alluvial deposits: alluvial deposits—Continued
Soil, sandy ..ol 29 29 Sand, fine (quicksand)...._._ 91 173
7Y I 14 43 (| Troutdale formation:
Gravel....._ ... __. 2 45 Gravel, cemented_...___.__.__ 11 184
Sand, black. ..o ____.__._ 15 60 Gravel, loose. ... 6 190
Sand, fine (quicksand)....__. 2 62 Gravel, large_ ... 2 192
Sand, black_._.____.____.__._ 20 82 Gravel, cernented...._ 12 204
Sand, black_ .- ________.___._ 7 211
2/1-16K1
[T. White. About 0.5 mile northwest of Vancouver and 0.06 mile west of railroad. Altitude about 40 ft.
Drilled by A. C. Locey. Casing, 6-in. to 67 ft]
Recent alluvium and Pleistocene Recent alluvium and Pleistocene
alluvial deposits: alluvial deposits—Continued
Soil - 5 5 Sand - 58 63
Gravel.. .. oo 4 7
2/1-16P1
[Chester Nelson. About 0.2 mile west of railroad, at west end of 39th 8¢, Altitude about 40ft. Drilled by
A. C. Locey. Casing, 6-in. to 56 ft]
Recent alluvium and Pleistocene Recent alluvium and Pleistocene
alluvial deposits: alluvial deposits—Continued
[ | 5 5/ Clay--.-_.. 20 25
C]ay, sandy.. 10 35
Gravel, 10088 - oo oo o 21 56
2/1-18P1

[Aluminum Co. of America well 1.

About 3 miles west of Vancouver and 1,000 ft north of Columbia River.

Altitude about 28 ft. Drilled by R. J. Strasser. Casing, 12-in. to 134 ft, perforated from 112 to 128 ft]
Recent alluvium and Pleistocene Troutdale formation:

alluvial deposits: Gravel and boulders, ce-
Sand, dredged...__.__..____.. 5 5 mented. ..o 3 110
Clay, blue, and silt. 35 40 Silt, sand, and gravel..._..._. 4 114
Silt, gravell 5 45 Gravel, loose, and sand
Silt, blue, and sand. 25 70 water-bearing.—-..—..—._- 11 125
Clay, blue.....___ 5 75 Gravel, with clay binder..... 9 134
Silt and sand 32 107
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TaBLE 17.—Materials penetrated by representative wells—Ccntinued

Thick-1 Depth Thick- | Depth
Materials ness (feet) Materials ness | (feet)
(feet) (feet)
2/1-18P2

[Aluminum Co. of America well 6, About 3.0 miles west of Vancouver and 1,000 ft nortt of Columbia River
Altitude about 28 ft. Drilled by R. J. Strasser. Casing, 20-in. to 135 ft; perforated from 114 to 130 fi]

Recent alluvium: Recent alluvium—Continued

Sand, dredged- ... ______ 5 5 Sand, packed______________.__ 31 106

Silt, yellow, and clay. - 23 28 || Troutdale formation:

Clay, blue, and silt__ - 20 48 Gravel, cemented....__.__.___ 7 113

Sand, fine, and silt. - 21 69 Sand  (quicksand), with

Clay,bhard___.____.______.____ 6 75 gravel _____________________ 7 120
Gravel, with clay binder____. 15 135

2/1-18P3

[Aluminum Co. of America well 7. About 3 miles west of Vancouver and 1,000 ft north of Columbia River.
fkltitlitilg ?b%lt fz% ft. Drilled by R. J. Strasser. Casing, 20-in. to 137 ft; perforated from 109 to 114 ft and
rom 0 130 ft

Recent alluvium and Pleistocene Recent alluvium and Pleistocene
alluvial deposits: alluvial deposits—Continued
Sand, dredged.. 8 8 Sand, coarse.__.__._. 11 102
Clay and silt. . 28 36 Gravel, cemented._ 7 109
Sand, fine, and 55 91 Sand (quicksand) 9 118
Troutdale formation:
with clay binder..._._______.__ 19 137
2/1-18P4

[Aluminum Co. of America well 10. In Vancouver. Altitude is 32.5 ft. Drilled by R.J. Strasser, 1950.
Casing, 16-in. to 133 ft; perforated from 119 to 130 ft}

Recent alluvium and Pleistocene Troutdale formation:
alluvial deposits: Gravel, cemented__.._______. 14 118
Sand, dredge. . 9 9 Sand, water-bearing, ard
Clay......___. - 7 16 gravel 12 130
Sand with yellow sil - 37 53 Gravel with binder_____....._ 3 133
8ilt, blue, and sand___.._____. 51 104

2/1-18P5

[Aluminum Co. of America, well 11. In Vancouver. Altitude is 32.7 ft. Drilled by R. J. Strasser, 1950.
Casing, 15-in. to 133 ft; perforated from 119 to 130 ft]

Recent alluvium and Pleistocene Recent alluvium and Pleistocene
alluvial deposits: alluvial deposits—Continued

Sand, dredge. - 11 11 Clay, hard____ 6 85
Silt, yellow, an 25 36 Sand, blue, an 17 102

Sand, fine, blue... 13 49 || Troutdale formation:
Silt, yellow, and s: 15 64 Gravel, cemented. 17 119

Sand, fine, blue._. 15 79 Sand and gravel
ing oo 11 130
Gravel with bin 3 133

2/1-18P6

[Aluminum Co. of America, well 16. In Vancouver. Altitude is 31.6 ft. Drilled by R. J. Strasser, 1954.
Casing, 24-in to 118 {t] A

Recent alluvium and Pleistocene Troutdale formation:

alluvial deposits: Gravel, with binder...______. 10 106

Sand, dredged (filled).._..._. 12 12 Gravel, coarse, with clay
Sand, brown_._.____ 3 15 binder. 12 118

Silt and mucky sand 20 35 Gravel, with binder; drillad
Sand, dirty, with wood frag- ahead of casing___________._ 4 122

ments. ... _______ 55 90 Gravel, water-bearing, ard
Sand, clean, medium-size_.. .. 6 9% some SanQd. - oo ooooceeoooo 34 156
Gravel with binder____..__.__ 4 160
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TABLE 17.— Materials penetrated by representative wells—Continued

Thick-| Depth Thik-| Depth
Materials ness (feet) Materials ne:s (feet)
(feet) (feet)
2/1-18P7
[Aluminum Co. of America. In Vanecouver. A]tié:_t}dei about 32 ft. Drilled by A. M. Jannsen. Casing,
in.
Recent alluvium and Pleistocene Recent alluvium and Pleistocene
alluvial deposits: alluvial deposits—Continued
Fill, sandy_ - .._.___ 10 10 Sand, fine, blue- .. _._.________ 85 145
Clay, sandy, yellow 50 60 || Troutdale formation: Sand, coarse,
gray, and gravel; water-bearing. . 5 150
2/1-18R1

[Bonneville Power Administration, Alcoa Substation. About 0.5 raile north of Columbia River and

0.25 mile west of Lake Shillapoo. Altitude about 27 ft. Drilled by R. J. Strasser. Cas'ng, 10-in to
140 ft; perforated from 118 to 133 ft]

Recent alluvium and Pleistocene Troutdale formation:

alluvial deposits: Gravel, cemented.____________ 5 93
Clay, yellow (filled).......___ 10 10 Sand, coarse, packed, with
Sand, gravelly, packed, some gravel ________________ 24 117
ellow ...................... 20 30 QGravel, loose, water-bearing. . 6 123
Pleistocene alluvial deposits: Silt, vael cemented..._.__._____ 4 127
packed, blue, with some gravel 58 88 Grave] loose, water-bearing. _ 5 132
Gravel cemented__________.__ 8 140
2/1-19A1

{Aluminum Co. of America, well 14, In Vancouver. Altitude is 34.4 ft. Drilled by R, J. St asser, 1953.

Cagsing, 24-in, 0 to 24 ft; 16-in, 0 to 119 ft; perforated from 105 to 115 ft]

Recent alluvium and Pleistocene

Recent alluvium and Pleistocene

alluvial deposits: alluvial deposits—Continued

Sand, dredge_ _____.____..____ 4 4 Sand, packed._______.____.__ 22 94
Clay, sandy.._ P 19 23 || Troutdale formation:

and. ... I 11 34 Gravel with clay binder....._ 9 103
Clay, sandy._. 4 38 Sand and gravel, water-
Sand, packed. - 13 51 bearing. 119
Silt and sand____-.- ... 21 72

2/1-19A2

Aluminum Co. of America, well 15 in Vancouver.
Casing, 24-in, 0 to 24 ft; 16-in, 0 to 130 ft; perforated from 117 to 127 ft]

Altitude is 32.7 t.

Drilled by R. J. St-asser, 1953.

Recent alluvium and Pleistocene Troutdale formation:
alluvial deposits: Gravel with sandy clay
Sand, dredge. 7 7 binder.... ... e 7 108
Clay, sandy.. 12 19 Gravel and sand, water-bear-
Sand and silt_ 11 30 ing. ... 22 130
Sand, packed.- 71 101
2/1-19B1

fAluminum Co. of America, well 2. About 0.25 mile north of Columbia River and 2.5 miles y7est of Van-

10301;1&?' Altitude about 30 ft. Drilled by R. J. Strasser. Casing, 12-in to 136 ft; perforated from 121 to
Recent alluvium and Pleistocene Pleistocene alluvial deposits:
alluvial deposits: and, packed. ... -- 34 92
Sand, dredge- - ... 10 10 and_ ... - 5 97
Soil R 3 13 Silt, blue ..o ooooooooae 13 110
Clay, yellow__________________ 24 37 || Troutdale formation:
Clay, blue, and silt...__._____ 21 58 Gravel and sand, tight.______ 10 120
Gravel, loose, water—bearing.- 8 128
Gravel tight - oo 8 136

695-385 O - 64 - 13
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TABLE 17.—Materials penelrated by representative wells—Continued

Thick- | Depth Thick- | Depth
Materials ness (feet) Materials ness | (feet)
(feet) (feet)
2/1-19B2

Aluminum Co. of America, well 3. About 0.25 mile north of Columbia River and 2.5 miles west of Van-

couver.
132 ft]

Altitude about 30 ft. Drilled by R. J. Strasser.

Casing, 12-in to 138 ft; perforated from 121 to

Recent alluvium and Pleistocene

Pleistocene alluvial deposits—

alluvial deposits: Continued

Sand, dredged.___.._..__._____ 10 10 Silt, blue_ .o 12 112
Soil 4 14 || Troutdale formation:
Clay, yellow. 25 39 Sand, tlght and gravel with
Clay, blue, and silt___ 21 60 St 2 8 120

Pleistocene alluvial deposits: Gravel loose, water-bearing 10 130
Sand, packed.. 33 93 Gravel 'with binder. ... 8 138
Sand.- o 7 100

2/1-19B3

[Aluminum Co. of America well 4. About 0.25 mile north of Columbia River and 2.5 miles west of Van-

%g}’ar. Altitude about 28 ft. Drilled by R. J. Strasser. Casing, 12-in to 111 ft; parforated from 96 to
Recent alluvium and Pleistocene Recent alluvium and Pleistocers
alluvial deposits alluvial deposits—Continued
Sand, dnedged ________________ 9 9 Siltandsand_________________ 55 91
Soil 4 13 Sand, coarse, and gravel;
23 36 water-bearing.._....__..___. 20 111
2/1-19B4

[Aluminum Co. of America well 5. About 0.25 mile north of Columbia River and 2.5 miles west of Van-

couver. Altitude about 28 ft.

Drilled by R. J. Strasser.

Casing, 12-in to 122 ft; perforated from 102 to

117 ft]
Recent alluvium and Pleistocene Pleistocene alluvial deposits:
alluvial deposits Sand, coarse, and gravel;
Sand dredged..__.__.___._.__ 8 8 water-bearing.__.__..__.._____ 21 117
__________ - 6 14 {| Troutdale formation: Gravel,
Clay, sandy. . 24 38 with binder_.____________._____ 5 122
Silt, sandy - ... 58 96
2/1-19B7

[Aluminum Co. of America well 12. In Vancouver.

Altitude is 31.6 ft. Drilled by R, J. Strasser, 1952.

Casing, 20-in to 25 ft, 12-in to 116 ft; perforated from 104 to 114 ft]
Recent alluvium and Pleistocene Recent alluvium and Pleistocere
alluvial deposits: alluvial deposits—Continued
Sand, dredged._..__._...__.___ 10 10 Sand, packed___.___._____...._ 34 93
Silt, sandy - - 23 33 || Troutdale formation:
Sand, packed - 14 47 Gravel, cemented.._.-._.__... 5 98
silt, sandy ___________________ 12 59 Gravel, loose, and sand;
water-bearing____________.._ 18 116
2/1-19B8

[Aluminum Co. of America well 13. In Vancouver.

Casing, 20-in to 30 ft, 12-in to 117 ft]

Altitude is 29.2 ft. Drilled by R. J. Strasser, 1952.

Recent alluvium and Pleistocene
alluvial deposits
Sand, dredged._____.______..__
Clay, sandy.
Silt, sandy. ...

Recent alluvium and Pleistocere
alluvial deposits—Continued

7 7 Sand, packed._..____.________.
9 16 || Troutdale formation:
39 55 Gravel, cemented.___________.

Gravel, loose, and sani;
water-bearing___..___._..._.

92

117
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TABLE 17— Materials penetrated by representative wells—Continued

Thick-| Depth Thik-| Depth
Materials - ness (feet) Materials nes | (feet)
(feet) (feet)
2/1-21A1

[Spekane, Portland, and Seattle Raﬂway Co. About 300 ft south of office, east of railroad, at roundhouse.
Altitude about 65ft. Drilled by R.J. Strasser. Casing, 18-in to 130 {t; perforated from 114 to 124 ft]

Pleistocene alluvial deposits—

Ple%ti)eene alluvial deposits:

12 12 Continued
66 78 - Gravel, coarse, and sand;
3 81 cemented ................... 8 111
Gravel and sand [22 103 Gravel, coarse, with some
sand water-bearing ........ 19 130
2/1-21C2

[Federal Housing Authority well 11, Fruit Valley (operated by city of Vancouver). At intersection of
LaFrambois Road and State Route1T. Altitude about 48ft. Drilled by R.J. Strassser. Casing, 12-in
to 151 ft; perforated from 100 to 109 ft]

Sofl and sand(?) oo oo __ 26 26 || Recent alluvium and Pleistocene
Recent alluvium and Pleistocene alluvial deposits—Continued
alluvial deposits: Sand, coarse, loose, with some
Gravel _._______.______.._____ 48 74 gravel 20 116
Sand, fine, and gravel .. ______ 22 96 Sand, gray- - 5 121
Troutdale formation: Sand, fine,
vellow _____ e 30 151

2/1-21F1
[Federal Housing Authority well 10, Fruit Valley (operated by city of Vancouver). South of LaFrambois
Road, west of Vancouver. Altitudeabout 48 ft. Drilled by R. J. Strasser. Casing, 12-in to 128 ft; perf-
orated from 105 to 116 ft]

Recent alluvium: Soil and silt.___ 20 20 || Pleistocene alluvial deposits—Con.

Pleistocene alluvial deposits: Sand, coarse, and gravel
Sand, coarse, and gravel_.____ 30 50 water-bearing. - 39 89
Gravel, water-bearing_ . __.._. 39 128

2/1-21N1
. [Carborundum Co. About 1,000 ft north of Columbia River, 1.0 mile west of Vancouver. Alt‘tude about
* 33ft. Drilled by H. Bottner. Casing, 18-in to 71 ft]

Recent alluvium: Pleistocene alluvial deposits:
_________________________ 21 21 8 20 49
Clay, blue. . 120 8 29 15 64
3 67
28 95

2/1-2IN2
[Carborundum Co. .About 1,000 ft north of Columbia River, 1.0 mile west of Vancouver. -Altitude
about 33 %. Drilled by H. Bottner. Casing, 18-in to 105 ft]

Recent alluvium: Pleistocene alluvial deposits—
Sand 18 18 Continued
Clay, blue_._. 6 24 Gravel, cerrented._..__._._..__ 31 78
Clay, brown, with boulders __ 12 36 Gravel, fine, and sand;

Pleistocene alluvial deposits: water-bearing..._ ... 6

84
Sand. ... .. ... 11 47 Gravel, coarse, water-bearing. 21 105
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TABLE 17— Materials penelrated by representative wells—Continued

. Thick-| Depth Thick-| Depth
Materials ness (feet) Materals ness (feet)
(feet) (feet)
2/1-23Q1

[City of Vancouver well 1. Base of north side of ridge in eastern Vancouver, near Fou-th Plain Road and
E. Reserve St. Altitude about 175 ft. Drilled by R. J. Strasser. Casing, 16-in. to 250 ft]

Pleistocene alluvial deposits: Pleistocene alluvial deposits—Con. 32 220
Soil - - e 4 Gravel, water-bearing___._.__
Gravel, loose. _ . 36 40 Troutdale formation(?)
Sand and silt._.__ 90 Gravel, coarse, with clay
Gravel and sand.. 25 155 [T 16 236
Gravel .. ... 5 160 Gravel, water-bearing._______. 12 248
Sand. oo ceeee 28 188 Graveland clay._«coecevoauae. 2 250

2/1-23Q3

[City of Vancouver well 3. On northeastern nose of ridge in eastern Vancouver, near Fourth Plain Road
and E. Reserve St. Altitude about 223 ft. Drilled by R.J. Strasser. Casing, 16-in. to 280 ft; perforated
from 227 to 243 ft and from 251 to 265 ft]

Pleistocene alluvial deposxts ...... Pleistocene alluvial deposits—Con.
5 5 Sand, coarse. 231
Gravel water-bearing. 7 238
90 95 Gravel.__..._____... 12 250
Gravel, lcose, w1th loose Sand, co: 7 267
black sand - ___..____._.._ 45 140 Gravel fairly loose, wate-
58 198 bearing 14 271
16 214 Gravel, wster-bearing ________ 2 273
11 225 || Troutdale formation: Grave',
ted._- 7 280
2/1-23Q4

[City of Vancouver well 4. Base of north side cf ridge in eastern Vancouver, near Fourth Plain Road and
}E. Re;g;\:}g 3;8 nx]&ltitude about 185 ft. Drilled by R. J. Strasser. Casing, 18-in. t7 243 ft; perforated
rom

Pleistocene alluvial deposits: Pleistocene alluvial deposits—Con.
Soil ... 2 2 Sand and gravel, wate=-
43 45 bearing_________ ... 44 234
Sand, coarse, and pea gravel__ 127 172 || Troutdale fommtmn Grave',
Sand, fine, with some gravel.. 18 190 with clay binder___.__._...______ 9 243
2/1-23R1

[City of Vancouver well 5. Base of north side of ridge in eastern Vancouver.
Road and E. Reserve St. Altitude about 185 ft. Drilled by R. J. Strasser.
10-in. from 202 to 240 ft; perforated from 205 to 214 ft, and from 226 to 235 ft]

Vicin'ty of Fourth Plain
Cas’ng, 14-in. to 205 ft

Pleistocene alluvial deposits: Pleistocene alluvial deposits—Con.

Gravel, pea, and sand........ 42 42 Sand, with some gravel...___. 5 192
Gravel loose 4 46 Sand and gravel, wate -
Gravel, pea, sand, and silt__ 94 140 bearing. .- oo 232
£:3 11 D 47 187 || Troutdale formation: Gravel
with clay binder-...-...- ... 8 240
. 2/1-24K1
[Vancouver School District 37, 2223 Kaufifman Ave., Vancouver. Altitude about 170 {4, Drilled by H. I.
Bottner, 1955. Casing, 10-in. to 167 ft; perforated from 154 to 158 ft]
Pleistocene alluvial deposits: Troutdale formation—Continued
51621 VO 5 5 Gravel, loose (water 50 to 75
Gravel . 5 10 347 18 O, 9 138
Sand, coarse, water-bearing___ 10 20 Sand and gravel - 16 154
8and, fine, yellow, water- Gravel, loose, clean, wate~
bearing._____________.______ 63 83 bearing 9 163
Sand and gravel._________.___ 12 95 Sand and gravel 4 167
Troutdale formation:
Gravel, cemented. . .___._..__ 34 129
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TABLE 17.—Materials penetraied by representative wells—Continued

Thick- | Depth Thicl -| Depth
Materials ness (feet) Materials ness (feet)
(feet) (feet}
2/1-27TH1
[Clark County Public Utility District. In Vancouver. Altitude about 95 ft. Drilled by R. J. Strasser,
1955. Casing, 10-in. from 30 to 144 ft]
Pleistocene alluvial deposits: Pliestocene alluvial deposits—Con.
Backfill of gravel and dirt_.__ 8 8 Clay, sandy, and gravel__.___ 28 100
Qravel, loose, sand, and some Clay and gravel._____ 8 105
elay. . 28 36 Gravel. cemented 14 119
Clay, sandy, and gravel __.__. 6 42 Sand, loos2, and gravel;
QGravel, cemented. ... - 12 54 water-bearing_____.___.____ 21 140
Sand, loose, and gravel__ - 8 62 Sand, cemented, and gravel__ 4 144
Clay, Sandy. oo 10 72
2/1-27TH2

[Clark County Public Utility District. In Vancouver. Altitude about 95 ft. Drilled by R. J. Strasser,
1955. Casing, 10-in. to 137 ft; perforated from 120 to 133 ft]

Pleistocene alluvial deposits: Pleistooene alluvial deposlts——Con.
ill of gravel and clay. 15 15 Sand, brown _.___- 16 103
Clay, sandy, and gravi 5 20 Sand ‘and gravel, clay 17 120
Clay, sandy..--..._. 43 63 Sand, looss,
Clay, sandy, and gravel. 2 65 water-bearing. . __.. 13 133
Gravel, cemented . . __...._ 22 87 Sand, loose, and gravel __ 4 137
2/1-27L1

[Interstate Brewery Co. In south part of Vancouver. Altitude about 40 it. Casing, 12-in.; perforated
from 60 to 70 ft and 80 to 103 ft]

Pleistocene alluvial deposits: Pleistocene alluvial deposits—Con.
Gravel, coarse_._.._. - 10 10 Gravel, cemented._ ............ 10 80
Gravel, cemented. ... __..__ 50 60 Sand, coarse, and gravel______ 23 103
Sand, coarse, and gravel; Troutdale forroation: Gravel,
water-bearing. . - .._...__._. 10 70 with binder of fine yellow silt.- 5 108
2/1-2TM7

[Columbia River Paper Mills well 7. In south part of Vancouver, near Columbia River. Altitude about
gﬁnft] Drilled by A. M. Jannsen. Casing, 26-in. to 137 ft, 20-in. from 132 to 150 ft; perforated from 22 to

Pleistocene alluvial deposits: Pleistocene alluvial deposits—Con.
Clay. oo 4 4 Gravel, loose. .._____.___.._.__ 13 113
Gravel, loose.....__. - 92 96 Troutdale formaation: Gravel,
Gtavel, binder of elay...._... 4 37 150
2/1-27TM8
[Columbia River Pa ’;]»er Mills well 8. In south part of Vancouver, near Columbia River, at intersection
of 6th and Ingalls Sts. Altitude about 28 ft. Drilled by A. M. Jannsen]
Pleistocene alluvial deposits: Troutdale formation:
Gravel, cemented_ - .-.____._. 50 50 Gravel, cemented. - —cveeeonno 22 134
Gravel water-bearing. _..___. 62 112 Gravel, loose__ . _.______ 3 137
2/1-28G3
[Port of Vancouver, terminal 2, Near Junction of U.S. Highways 99 and 830. Altitude abcut 28 ft.
Casing, 18-in.]
Recent alluvium: Pleist: alluvial deposits—Con.
Sand, filled...- 5 5 Gravel, water-bearing. ... 25 7
Silt_ e ——- 40 45 Gravel, dirty__.....__ - 2 79
Pleistocene alluvial deposits: Gravel, water-beating 1 80
Sand, coarse, and tine gravel.. 7 52
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TABLE 17.—Materials penetrated by representative wells—Ccntinued

Thick-| Depth Thick- | Depth
Maiterials ness (feet) Materials ness | (feet)
(feet) (feet)
2/1-35F1

[Buffalo Electro-Chemical Co. In southeast partof Vancouver at shipyards. Altitude about 30ft. Drilled

by-A. M. Jannsen, 1949, Casing, 26-in. to 143 ft, perforated from 30 to 69 ft and f-om 83 to 97 ft}

Fill s 15 15 || Pliestocene alluvial deposits—Cor.

Pleistocene alluvial deposits: Gravel, small__.___.__.__ 3 74
Gravel and sand, water-bear- [ST:Y 116 D 3 77

ing. o 18 33 Gravel, small, and bould 11 88
Bo ders, small, and sand 2 36 Gravel, coarse 7 95
Gravel.. ... - 7 42 Gravel, pea....._.... [ 100
Gravel, fine, and sand..._...- 8 50 Sand, fine, gray, and 2 102
Boulders. small, and sand. .- 3 53 QGravel, large. ... _._____.__ 1 103
Gravel and sand...__.._______ 12 65 || Troutdale formation: Gravel.

Gravel, cemented. . ... 6 n cement 57 160
2/1-35F2

[Buffalo Electro-Chemical Co., In southeast part of Vancouver at shipyards. Altitude 29.2ft. Drilled by

L. R. Gaudio, 1951.]

Pleistocene alluvial deposits: Pleistocene alluvial deposits—Con.

Sand, fine, brown...... 9 9 ne, and some gravel__ 9 102
Gravel and sand; coarse 9 18 || Troutdale formation:
Gravel, as much as 4 Gravel, coarse, and cemented

fine, with loose sand. 32 50 brownsand...._--o..--..._ 12 114
Gravel and some san Sand, and som

packed..__....__. 10 60 gravel________ 2 116
Sand, fine, Gravel and sand,

gravel .. ________.___.__ 12 72 light brown clay. 6 122
Sand and gravel, hardpa,cked_ 8 80 Sand, medium, a;

Sand, fine to medium, and brownish gravel. 10 132
10 90 Gravel, cemented,
3 93 sandy streaks .- __________ 28 160
2/1-35F3

[Buffalo Electro-Chemical Co. In southeast part of Vancouver at shipyards. Altitude about 30 ft. Drilled

by R. J. Strasser, 1951. Casing, 26-in. to 96 ft; perforated from 28 to 56 and 73 to 93 ft]

Sand, ill. ... _.__ 12 12 || Pleistocene alluvial deposits—Con.

Recent allavitim: Silt, blue.. 4 16 Gravel and sand, very loos?,

Pleistocene alluvial deposxts water-bearing... ... 22 56
Gravel, clay binder._____._.__ 10 26 Gravel, cemented _____________ 7 63
Grave], loose, and sand; Gravel loose, and fine brown

water-bearing._ ... ... 8 34 sand water-bearing......... 16 79

Gravel and sand, cemented... 17 96
2/1-35F4

[Buffalo Electro-Chemical Co.

Drilled by R. J. Strasser, 1951.

In southeast part of Vancouver at ship;
Casing, 26-in. to 85 ft; perforate from 30 to 67 ft.]

ards.

Altitude about 30 ft

Sand, fill..___..._________________ 13 13 || Pleistocene alluvial deposits—Con.

Recent alluvium: Silt, blue._ — 2 15 Gravel and sand, very loos?;

Pleistocene alluvial deposits: water-bearing. ... 18 54
Gravel, some clay binder..... 10 25 ravel, cemented_._.______.__ 9 63
Gravel and sand, loose; Gravel loose, and very fire

water-bearing at 3dft.____ . 11 36 brown sand; water-bearirg. 18 81
Gravel and sand, cemented..._ 4 85
2/1-36B1

[City of Vancouver welll. InMcLoughlin Heights, near U.S. Highway 830. Altitude about 48ft. Drilled

by R.J. Strasser. Casing, 12-in. to 1321t; perforated from 100 to 110 ft and 112 to 122 ft]

Pleistocene alluvial deposits: Pleistocene alluvial deposits—Con.

Gravel, fine, and clay.__.....__ 15 15 Gravel and sand, water-bea
Gravel'and sand——— ... 30 45 || Ang oo 33 78
Gravel water-bearing. . ______ 54 132




BASIC DATA
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Thick-| Depth Thick- | Depth
Materials ness (feet) Materials ness | (feet)
(feet) (feet)
2/1-36B2
[City of Vancouver well2, In McLoughlin Heights, near U.S. Highway 830. Altitudeabout 54ft. Drilled
by R. J. Strasser. Casing, 12-in. to 120 ft; perforated from 90 to 1051t]
Pleistocene alluvial deposits: Pleistocene alluvial deposits—Con.
Gravel, fine, and clay... 11 1 Gravel and sand, water-bear-
Gravel sand, and clay.. . 31 42 ing. e 21 76
Gravel and sand._.._...._.... 13 55 Gravel water-bearing. . ...___ 54 130
2/1-36B3
[City of Vancouver well 3. InMcLoughlin Heights, near U.S. Highway 830. Altitude about 52%. Drilled
by R.J. Strasser. Casing, 12-in. to 128 ft‘ perforated from 92 to 110 ft]
Pleistocene alluvial deposits: Pleistocene alluvial deposxts—Con.
Claye e —— 2 2 Gravel and sand..___._ - 80
Gravel, fine____ 30 32 Gravel, water-bearing. ... 48 128
2/1-36B4
[City of Vancouver well4. In Mc¢Loughlin Heights, near U.S. Highway 830. Altitudeabout 56°. Drilled
by R.J. Strasser. Casing, 12-in. to 130 ft;-perforated from 92 to 107 ft and 109 to 120 ft]
Pleistocene alluvial deposits: Pleistocene alluvial deposits—Con.
1 2 2 Sand and gravel, water-bear-
281 30| @ Ingo oo 10 75
25 55 Sand and gravel_._ - 15 90
10 65 Gravel, water-bearing.._.._.. 40 130
2/1-36B5
[City of Vancouver, well 5 in McLoughlin Heights, near U.S. Highway 830. Altitude about 50 ft. Drilled
by R. J. Strasser. Casing, 12-in, to 124 ft; perforated from 80 to 92 ft.]
Pleistocene alluvial deposits: Pleistocene alluvial deposits—Con.
Clay and gravel, fine_______ 5 5 Graveland sand_.______.____. 33 69
Gravel, sand, and clay____...._ 31 36 Gravel, water-bearing......... 55 124
2/1-36B6
[City of Vancouver well 6. In McLoughlin Heights, near U.S. Highway 830. Altitude about 52 ft. Drilled
by R. J. Strasser. Casing, 12-in, to 122 ft; perforated from 83 to 115 ft.]
Pleistocene alluvial deposits: Pleistocene alluvial deposits—Con.
Clay and gravel, fine.._______ 9 9 Graveland sand.___.. _._..__ 36 77
Gravel, sand, and clay...._..__ 32 41 Gravel, water-bearing. ... 45 122
2/1-36B7
[City of Vancouver well 7. In McLoughlin Heights, near U.S. Highway 830. Altitude about 45 ft. Drilled
by R.J. Strasser. Casing, 12-in. to 126 ft; perfomted from 77 to 83 it and from 84 to 100 f5.]
Pleistocene alluvial deposits: Pleistocene alluvial deposits—Con.
QGravel, sand, and elay._.__.... 26 26 Sand, COArSe ——mvamevecamccaan 32 116
QGravelandsand___._.._______ 58 84 Gtavel(?), COATSe . e omemoee o 13 129
2/1-36B8
[City of Vancouver well 8. In McLoughlin Heights, near U.S. Highway 830. Altitude about 55 ft. Drilled
By R.J. Strasser, 1952. Casing, 20-in. to 127 ft; perforated from 91 to 114 ft.]
Pleistocene alluvial deposits: Pleistocene alluvial deposits—Con.
Clay, with some gravel.__..__ 18 18 Sand, coarse, clay, and some
Grave] with clay binder.____ 13 31 gravel water-bearing ....... 23 77
Silt, sandy, and some gravel__ 13 44 Gravel, sand, and clay._....._. 15 92
Sand, gravel, and clay......__ 10 54 Sand and gravel, water-bearing. 35 127
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TABLE 17.—Malerials penetrated by representative wells—Continued

Thick-| Depth Thick- | Depth
Materials ness (feet) Materials ness | (feet)
(feet) (feet)
2/2-1R1
[H. R. Sicburg. About 2.5 miles east of Orchards and 0.5 mile north of State Route 8A. Altitude about
240 ft. Drilled by P. J. Hansen, 1951. Casing, 8-in.]
Pleistocene alluvial deposits: Troutdale formation:
Topsoil and some gravel_..... 8 8 Hardpan, with clay and
Gravel, coarse. .o e 14 22 coarserock. ... _____..__ 38 60
Gravel and sand, water-beariny. 24 84
2/2-2B1

[R. L. and F. E. Divine.

About 2 miles northeast of Orchards.
Locey, 1947. Casing, 6-in. to 128 ft]

Altitude about 280 ft.

Drilled by G. A.

Pleistocene alluvial deposits: Troutdale formation—Continuel
Soil 6 6 Sand, red, SOUPY . - cceceeeeo . 2 107
16 22 Gravel, cemented._____....... 12 119
8 30 Gravel, loose....._ - 6 125
48 78 Gravel, cemented - 1 126
Sand(?) 10 88 Sand, red, water-bearing_____ 1 127
Troutdale formation: Sand, black, water-bearing..... 1 128

Sand, yellow, SOUPY v oueooo._ 17 105
2/2-2Q1

[C. L. Engle. In Sifton.

Clark Chapel Road, about 0.04 mile north of State Route 8A.
2 ft. Drilled by A.

C. Locey. Casing, 6-in. to 73 ft]

Altitude about

Pleisstq?ene alluvial deposits: 3 Pleistocene alluvial deposits—Con. 6 "
.......................... 3
Sand. 7 10 17 71
Gravel ... 38 48 2 73
2/2-2Q2

[J. Norby. In Sifton. On Clark Chapel Road, 0.05 mile north of State Route 8A. Altitude about 253 ft.

Drilled by A. C. Locey.

Casing, 6-in. to 70 ft]

Pleistotlaene alluvial deposits: 3 Plelséooenf alluvial deposits—Con. 6 68
....................... 45 48 Sand, biack.____________ -7 3 71
Sand (quicksand) ............ 14 62
2/2-3F1
[W. Myers. On Battle Ground highway, about 1.3 miles north of State Route 8A.  Altitude about 264 ft.
Drilled by A. C. Locey. Casing, 6-in. to 142 ft]
Pleistocene alluvial deposits: Troutdale formation:

[ | 6 6 Clay, blue... 19 117
Sand.___. 20 26 Gravel......_._ - 5 122
Gravel._.____.. 13 39 Gravel, cemented. .. - 6 128
Gravel, loose.._.._... 49 88 Clay, yellow _____ - 10 138
Sand, fine (quicksand)......... 10 98 Gravel, fine_ ... _......__ 4 142

2/2-3N1

[Vancouver Municipal Airport. On Battle Ground highway, about 0.9 mile north of State Route 8A.

Altitude about 250 ft. Drilled by G. Zent. Casing, 6-in. to 129 ft]
Pleistocene alluvial deposits: Troutdale formation:
G 60 60 Clay, sandy......... 35 120
12 72 Gravel, water-bearing. 9 129
3 8!
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. Thick-| Depth Thick-| Depth
Materials ness (feet) Materials nest | (feet)
(feet) (feet)
2/2-3R1

[H. S. Fenton.

way. Altitude about 245 ft. Drilled by A. C. Locey. Casing, 6-in. to 145 ft]

Sifton. About 0.6 mile north of State Route 8A and 0.75 mile east of Battle Ground high-

Troutdale formation:

5 23 119
23 28 14 133
17 45 9 142
Boulders._ . 8 53 3 145
Clay,sandy.__oaco .. 26 79
Sand 17 96
2/2-4E1
[Ed Drasler. On Glenwood Road, about 0.7 mile north of Five Corners, northwest of Orchards  Altitude
about 208 ft. Drilled by R. A. Jobes, Casing, 6-in, to 76 ft]
Pleistocene alluvial deposits: Troutdale formation:
ravel . _.___ 25 25 Sand, yellow, and gravel - 8 73
Sand (quicksan 40 65 Gravel, water-bearing. - 3 76
2/2-4G2

[J. Kindsfather.

about 232 ft. Drilled by A. C. Locey. Casing, 6-in. to 87 ft]

About 1.7 miles north of Orchards and 0.5 mile west of Battle Ground highway. Altitude

Pleistocene alluvial deposits: Troutdale formation:
Soil ..o 20 20 Gravel, with clay binder.._._ 12 72
Gravel, water-bearing. . - 20 40 Gravel, cemented.__._ - 10 82
Sand, coarse (quicksand)_.__. 20 60 Gravel, loose........ - 3 85
Gravel, water-bearing. .. ____ 2 87
2/2-4G3

[Alvin Bunch. About 1.3 miles north of Orchards, on road 0.5 mile west of road from Orchard: to Battle
Ground. Altitude about 235 ft. Drilled by R. A. Jobes. Casing, 5-in. to 105 ft]

Pleistocene alluvial deposits:
Gravel . ____._____ ...
Sand, black (quicksand)._.._.

50
15

Troutdale formation:
Sand, yellow.
Gravel

102
105

about 211 ft. Drilled by A. C. Locey.

2/2-4N1
[E. Hilberg. About 0.2 mile northwest of Five Corners, and 1.5 miles northwest of Orchards. Altitude

Casing, 6-in. to 93 ft]

Open pit._ 7 7 || Troutdale formation:
Pleistocene 10 90
Sandoo oo 73 80 3 93
2/2-5G2
{H. I. and J. L. Sneed. In Vancouver. Altitude about 198 ft. Drilled by R. A. Jobes, 1953 Casing,
8-ip. to 99 ft; perforated from 86 to 92 ft]
Troutdale formation—Con.

Pleistocene alluvival deposits: QGravel, light-colored, and fine
Sand..___..__....___._ 3 3 black sand.___.ooeooooo 2 83
Clay___________... 5 8 Gravel and sand - 5 88
Clay and sand, mixed. 18 26 Gravel, fine, loose. . 3 01

and ... 44 70 QGravel, cemented. - 6 97

Troutdale formation: Sand, white, and gravel;

Sand and gravel mud.__.______ 1 81 water-bearing._ .. _.coeeunoo 2 99
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TaBLE 17.—Materials penetrated by representative wells—Continued

Thick-| Depth Thick- | Depth
Materials ness (feet) Materials ness | (feet)
(feet) (feet)
2/2-5H1

[H. Lloyd. In Vancouver. Altitudeabout202ft. Dug by James C. Lloyd, 1953. Casing, 36-in. to 27 {t.
perforated from 20 to 27 ft]

Pleistocene alluvial deposits—Con,
Quicksan

Pleistocene alluvial deposits: cksand. .. .. ... 2 25
Dirt and gravel .___ 3 3 Sand, ooarse, water-bearirg___ 2 27
Gravel.._.___ 17 20 Clay, o) U5 S P Bottom
Sandstone__._________.._______ 3 23

2/2-5Q1

[A. P. Bomber. About 1.5 miles northwest of Orchards. Altitude about 238 ft. Drilled by R. A. Jobes,
1944. Casing, 6-in. to 143 ft}

Pleistocene alluvial deposits—Con.

Pleistocene alluvial deposits: Sand, fine, yellow (quick-
Clay, yellow____.______..____. 18 18 sand). oot 50 115
Clay, muddy, yellow....._._. 47 65 || Troutdale formation: Gravel,
water-bearing___________________ 29 143
2/2-631

[P. Christensen. About 2,7 miles east of U.S. Highway 99, along Tracy Road. Altitude about 260 ft.
Drilled by A. C. Locey. Casing, 6-in. to 130 ft}

Pleistocene alluvial deposits: Troutdale formation:
Soil 12 12 Gravel, cemented...._____..__ 22 127
Sand. .o 52 64 Gravel ... . __._ 3 130
Clay,sandy......_.__..__.__ 41 105 Sand, black._ oo 3 133
2/2—7D1

[Nels Carlson. On County Farm Road, about 0.4 mile east of Manor highway. Altitude about 290 ft,
Drilled by A. C. Locey. Casing, 6-in. to 168 ft]

Pleistocene alluvial deposits—Con.,

Pleistocene alluvial deposits: Sand.._ . 17 159
Soil, sandy__._..._.._ 45 45 || Troutdale formation:
Gravel, water-bearing. 67 112 Sand and gravel..________.... 13 172
97 -2 30 142 Gravel, water-bearing__.__.___ 2 174
2/2-7D2

[0. Brekke. On County Farm Road, about 0.5 mile east of Manor highway. Altitude about 288 ft.
Drilled by A. C. Locey. Casing, 6-in. to 173 ft]

Pleistocene alluvial deposits—(‘on.
Pleistocene alluvial deposits: Sand (quicksand)_._.__. 12 154
48 48 (| Troutdale formation:
12 60 Gravel___._.. 15 169
48 108 Gravel, loose_ ... 5 174
Clay. 34 142
2/2-TM1

[W. A. Lindeman. About 4 miles northeast of Vancouver and 2 miles east of U.S. H'ghway 99. Altitude
about 290 ft. Drilled, 1952. Casing, 12-in. to 48 ft; perforated from 24 to 46 ft]

Pleistocene alhévial deposlts—(‘on.
y.

Pleistocene alluvial deposits: Clay, san 7 u
Soil 1 1 Sand, water-bearing. ... 34 48
ClaY - e 6 7
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TABLE 17.—Materials peneirated by representative wells—Continuel

Thick-| Depth Thic%-| Depth
Materials ness (feet) Materials nest (feet)
(feet) (feet)
2/2-8A2

[Kenneth Menger. In Vancouver. Altitude about 22(?;]&. Drilled by Joe Hansen, 1954. Casing, 6-in.
to 168

Pleistocene alluvial deposits: Pleistocene alluvial deposits—Con.
Topsoil 7 7 and, water-bearing, no
Loam, sandy.____________.__.___ 18 251  gravel_.__._______________.. 71 166
Clay, mixed, blue and yellow._ 35 60 Sand a.nd light gravel; water-
Sand and clay, mixed._._._.__ 35 95 -bearing 2 168

2/2-8B2.

[A. W. Clark. Justsouth of County Farm Road, about 0.4 mile west of Five Corners, northwest of Orchards.
Altitude about 230 ft. Casing, 6-in. to 143 ft]

Pleistocene alluvial deposits: Pleistocene alluvial deposits—
Soil. 8 8 Continued

12 20 Sand (quicksand). .. _...__.__ 23 92

16 36 || Troutdale formation:
26 62 QGravel.______ 18 110
7 69 Boulders. 2 131
Gravel...._. 12 143
Sand, black 2 145

2/2-8H1

[H. E. and R. L. Schultz. About 5 miles northeast of Vancouver. Altitude about 225 ft. Drilled by Joe
. Hansen, 1955. Casing, 6-in. to 126 ft]

Pleistocene alluvial deposits: Pleistocene alluvial deposits—
Topsoil . ... 4 4 Continued
Gravel, light-colored, and Sand, brown, and clay, mixed. 50 85
sand___..__.....__. 18 22 Sand, water-bearing____..__.__ o0 115
Sand water-bearing . 10 32 || Troutdale formation:
C]ay, yellow ..o o 3 35 Sand, water-bearing, and light-
colored gravel ... . .. oo 1 126
2/2-8N2

[Walnut Grove School. About 4.5 miles northeast of Vaneouver, on County Road 69. Altitude about
290 ft. Drilled by A. C. Locey. Casing, 6-in. to 203 ft]

Pleistocene alluvial deposits: Troutdale formation—Con.
Soil 2 2 Clay, sandy 05 190
8 10 Sand (quicksand). . - 5 195
60 70 Gravel, water-bearing.. ... 13 208
’I‘roubdale formation:
Clay 25 95
2/2-9D1

[J. B. Coffield. About 1.2 miles northwest of Orchards and 0.1 mile east of Five Corners. Altitude about
213 ft. Drilled by G. Zent.]

Pleistocene alluvial deposits: Pleistocene alluvial deposits—
Gravel ... .. 40 40 Continued
f andd fine, white (quick-

Troutdale formation: Gravel..... 9 17
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TABLE 17.—Materials penetrated

by representative wells—Continued

Thick-| Depth Thick- | Depth
Materials ness (feet) Materials ness | (feet)
(feet) (feet)
2/2-9D3

[Frank Houn. Just off Glenwood Road

about 1.0 mile north of Five Corners, northwest of Orchards.

‘Altitude about 215 ft. Drilled by R. A Jobes. Casing, 6 in. to 92 fi]
Plesitocene alluvial deposits: Pleistocene alluvial deposits—
Gravel, 100Se. .o oooooo__ 47 47 Continued
Sand (quicksand)--........_. 40 87
Troutdale formation: Gravel_.._. 5 92
2/2-931

[H. D. Peden. About 0.5 mile north of Orchards,

on lane across from Ellsworth Rcad. Altitude about

220 ft. Drilled by A. C. Locey. Casing, 6-in. to 60 ft.}
Pleistocene alluvial deposits: Troutdale formation(?):
Soil, sandy - ccoauommcmaaaas 10 10 Gravel ... 16 56
Gravel and sand....._...___.__ 15 25 Gravel, water-bearing_...____ 4 60
QGravel and boulders.._._....._ 15 40
2/2-9K2
[H. C. Carter. About 0.5 mile northwest of Orchards, on Fairlawn Road Altitude about 218 ft. Drilled
by A. C. Locey. Casmg, 6-in, to 130 ft]
Pleistocene alluvial deposits: Troutdale formation(")—Con
Soil. el 4 4 Boulder: 8 69
Sand ......................... 12 16 14 83
Gravel oo oo 28 4 30 113
’I‘routdale formation(?): 12 125
......................... 17 61 5 130
2/2-9M1

[Jay Turbush. About 0.8 mile west of Orchards, on Glenwood Road. Altitude about 231 ft, Drilled by
A. C, Locey. Casing, 6-in. to 140 ft]

Pleistocene alluvial deposits:

Troutdale formation—Con.

(07 1 7 7 10 71
Sand. .. oo 18 25 28 99
Gravel ..o ... 2 45 16 115
Troutdale formation: 11 126
Gravel, cemented....___._____ 16 61 13 139
Sand, black. - o cccomioaeo 1 140

2/2-9R3

{M. C. Blair. In Orchards.
ft; perforated

Altitude about 225 ft.

Drilled by R]upert Jobes, 1953. Casing, 6-in. to 88

from 70 to 84 ft

Pleistocene alluvial deposits: Troutdale formation:
Gravel___o.o..__________ 20 20 Clay, yellow. . ooooooomooon 4 50
- 13 33 Sand and gravel_..... 15 65
Sa.nd black, water-bearlng.. - 4 37 Gravel, water-bearing 23 88
Clay, blue. oL 9 46 Sand, black - oo 1 89

2/2-10D1
[L. Whatley. County Farm road, 0.2 mile west of Battle Ground highway, northwest of Orchards.
Altitude about 221 ft. Drilled by A. C. Locey. Casing, 6-in. to 94 ft]

Pleistocene alluvial deposits: Troutdale formation:
Soil and sand.._.._.. . 28 28 Gravel, cemented.....c...._. 18 82
gragel- _— - 21; 57 Sand, black . oo oo 12 9

£:3 (Lo U
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TABLE 17— Materials peneirated by representative wells—Continued

Thick-{ Depth Thick- | Depth
Materials ness (feet) Materials ness | (feet)
(feet) (feet
2/2-10L1

[Wilson Worley. In Orchards, at intersection of State Routes 1U and 8A. Altitude about 218 5. Drilled
by A. C. Locey. Casing, 6-in. to 69 ft]

Pleistocene alluvial deposits: Troutda.le formamlon
Soil, gravelly .. _______________ 6 6 Clay,blue. ..o 6 43
Sand. ..o TTTTTTC 31 37 Sand black (quicksand)...... 19 53
Sand frellow (quicksand)...._ 14 67
' Gravel, water-bearing . ____.__ 2 69
2/2-10L2

[C. A. Larson. In Orchards, about 0.3 mile east of intersection of State Routes 1U and 8A. Altitude
about 218 ft. Drilled by A. C. Locey. Casing, 6-in. to 64 ft]

Pleistocene alluvial deposits: Troutdale formation:
Open pib_ ... 30 30 Gravel, eemented......__.____ 12 58
Sand and gravel _.__........_ 10 40 QGravel, loose. .. cceomcceanoas 6 64
2/2-10L3

[F. H. Baker. Near Orchards, about 0.2 mile east of intersection of State Routes 1U and 8A. Altitude
about 218 ft. Drilled by A. C. Locey. Casing, 6-in. to 62 ft}

Pleistocene alluvial deposits: Troutdale formation:
Gravel_____ ... 8 8 Graveland clay. _o...o..__... 6 38
Boulders._ . ... ..o 9 17 Boulders. . .. cceccmmcaccccann 4 42
Gravel ool 15 32 Graveland clay_ _.__..._____ 13 58
Sand, black _ oo ceeaae 5 63
2/2-10M2

[0.H. Snyder. Battle Ground highway, about 0.1 mile north of State Route 8A, near Orchards. Altitude
about 220 ft. Drilled by A. C. Locey. Casing, 6-in. to 66 ft]

Pleistocene alluvial deposits: Troutdale formation:
Soiland gravel. . ________ 3 3 Gravel, cemented_....._______ 2° 63
ravel . _.__..._. 17 20 vael water-bearing_ . __.___ 3 66
Sand.....__.__.._. 22| . 42
2/2-10P2

[A. L. Edwards. In Orchards, on State Route 8A, Altitude about 215 ft. Drilled by A. C. Locey.
Casing, 6-in. to 64 {t]

Pleistocene alluvial deposits: Troutdale formation:
G 20 20 Gravel, cemented. 5 40
15 35 Sand, black. ... 4 44
Gravel, cemented.- 6 50
Gravel, 10086 - . ocooooo_. 14 64
2/2-10R2

[Stuchini. About 0.5 mile south of State Route 8A, 0.9 mile east of Orchards. Altitude about 203 ft.
Drilled by A. C. Locey. Casing, 6-in. to 75 ft]

Plelstocene alluvial deposits: Troutdale formation:
9 9 12 56
11 20 8 64
13 33 6 70
1 44 5 75
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TABLE 17—Materials penetrated by representative wells—Contihued

Thick-{ Depth Thick-| Depth
Materials ness (feet) Materials ness | (feet)
(feet) (feet)
2/2-10R4

[Elmer Yielding. About 1 mile east of Orchards. Altitude about 205 ft. Dug by Jack Hollenback, 1953.
Casing, 36-in. to 44 ft]

Pleistocene alluvial deposits: Pleistocene alluvial deposits—Con.
Topsoil 4 4 Sandandeclay._ ... _. 5 40
Graveland rock_._____.______ 31 35 Sand and gravel.._.___.._____ 4 44
2/2-11E2

[C. Holter. About 1.5 miles east of Orchards on State Route 8A. Altitude about 225ft. Drilled by A. C
Locey. Casing, 6-in. to 50 ft]

Pleistocene alluvial deposits: Pleistocene alluvial deposits—C:n.
Soil 6 6 Clay, blue_ ..o 7 44
Sand. s 31 37 Sand, black_ .. 6 50
2/2-12H1

[D. M. Shattuck. About 1 mile northeast of Vancouver and 2 miles east of U.S. Hizhway 99, Altitude
about 220 ft. Drilled by G. H. Locey, 1952. Casing, 8-in. to 90 {t; perforated from 50 to 90 ft]

Pleistocene alluvial deposits: Troutdale formation—Continued
oil, gravelly ... - 4 4 Gravel, water-bearing 4 68
Gravel._____.. - 14 18 Gravel and clay_ ... 5 73
Gravel, water-bearing . _______ 6 24 Gravel, water-bearing 1 74
Troutdale formation: Gravel, eemented...__.....__. 2 76
Clay. . o aee 24 vael alternating layers of
Gravel, cemented.___. - 5 53 loose water-bearing gravel
Gravel, water-bearing . - 6 59 and cemented gravel . .______ 15 91
Gravelandelay._ _....___.__.__ 5 64
2/2-1271

[Proebstel Community church. About 0.5 mile west of Proebstel Store, near State Route 8A, about 3.5
miles east of Orchards. Altitude about 215{t. Drilled by G. Zent]

Pleistocene alluvial deposits:
Soil 4 4
Gravel. ..o 34 38
2/2-13D2

[D. Kunze. About 0.5 mile south of State Route 8A and 2.1 miles east of Orchards. Altitude about 198 ft.
Drilled by A. C. Locey. Casing, 8-in. to 96 ft]

Pleistocene alluvial deposits: Soil Troutdale formation—Continued
and rock fragments, unclassified. 6 6 Clay (shale) 3 56
Troutdale formation: Clay and gravel ___ - 28 84
Gravel. ..o ... 47 53 Gravel, water-bearing______._ 12 96

2/2-14D1
[J. L. Frame. About 0.5 mile south of Siftoné- iﬁu:‘l]tgg(fat?bout 195 ft. Drilled by A. C. Locey. Casing,

Pleistocene alluvial deposits: Troutdale formation(?):
Soil 5 5 Clay and boulders......____.. 35 45
5 10 Sand, water-bearing__._______ 10 55
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TABLE 17.—Materials penetrated by representative wells—Continued

Thick-| Depth Thick- | Depth
Materials ness (feet) Materials ness | (feet)
(feet) (feet)
2/2-15P1

[Jacob Dietz. About 0.7 mile north of Burton School and 1.2 miles southeast of Orchards. Altiude about
222 1t. Drilled by A. C. Locey. Casing, 6-in. to 73 t]

Pleistocene alluvial deposits: Troutdale formation:
Soil .. 16 16 (073, 8 44
Gravel. . 20 36 Sand (quicksand) 15 60
Gravel. . ___._.___ 9 69
Sand, black. ______..._______ 4 73

2/2-16G2
[D. R. Irving. About 0.5 mile southwest of Orchards. Altitude about 210 ft. Casing, 8-ir to 145 ft]

Troutdale formation:

40 Sand and gravel, heaving___.. 6) 120
20 60 Sand and coarse gravel_____._ 20 140
Sand and gravel, water-

bearing . ... 5 145
2/2-16H1

[C. P. McMillan. About 6 miles northeast of Vancouver. Altitude about 200 ft. Drilled by G. L. Zent,
1950. Casing, 6-in. to 87 ft]

Pleistocene alluvial deposits: Troutdale formation:
Soil - 2 2 Clay, 106Ky . . oo 13 58
Gravelandelay_._...____.__ 8 10 Qravel, water-bearing______._ 28 86
Gravel, water-bearing.. ... 2 12
Clay - e aeae 30 42
2/2-16J1

[M. M, VanFleet and Clyde Parker. About 6 miles northeast of Vancouver. Altitude about 205 feet.
Drilled by G. H. Locey, 1953. Casing, 6-in. to 71 ft]

Pleistocene alluvial deposits: Troutdale formation:
Soil, gravelly 4 4 Graveland sand ... 8 50
Gi 1 14 18 Gravelandelay . oooooooo.. 4 54
4 22 Gravel and sand, water-
20 42 bearing_. ..o ______._ 19 70
Gravel, clean. ... 1 71
2/2-16N1

[A.J. Kaufman. About 5 miles northeast of Vaneotw%:li.j ﬁ%ltitude about 263 ft. Drilled in 1953. Casing,

Pleistocene alluvial deposits: Troutdale formation:
Quicksand ..__________________ 40 40 Gravel, cemented . _.___._____ €0 100
QGravel, water-bearing £ 150
Norecord. .. . comomcoamaa s & 200
2/2-18G1

[W. F. Kunze. About 3.5 miles northeast of Vancouver. Altitude about 280 ft. Drilled by G. L. Zent,
1 Casing, 24-in. to 13-ft, 11-in. from 0 to 35 ft]

Pleistocene alluvial deposits: Pleistocene alluvial deposits—Con.
Soil . 2 2 . Sand, water-bearing__________ 25 35
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TABLE 17.—Materials penelrated by representative wells—Continued

Thick-| Depth Thick-| Depth
Materials ness (feet) Materials ness (feet)
(feet) (feet)
2/2-1832

{H. C. Schill, 4225 NE Buena Vista Road, Vancouver, Altitude about 255 ft. Dug well, 1955. Casing,
12-in, to 18 ft; perforated from 8 to 18 ft]

Pleistocene alluvial deposits: Pleist: alluvial deposits—~Co™. -
Loam, sandy; water-bearing Sand, water-bearing__________ 11 18
at4ft. ol 7 7
2/2-19F3

[H. H. Bolton. On State Route 8A about 0.6 mile east of Clark County Road 69. Altitude about 185 ft.
Drilled by A. C. Locey. Casing, 6-in. to 64 ft]

Pleistocene alluvial deposits: Pleistocene alluvial deposits—Com.
Soil . 2 2 Sand (quicksand).__._..___.__ 50
Clay, sandy-_ 18 20 QGravel, loose. .. ..____.__ 8 58
Clay, blue_.._ 10 30 Sand, black water-bearing . 6 64
Sand, gray. 15 45
2/2-19G3

[John Yinger. On Battle Ground highway near Andreson Road about 1.8 mile east of Vancouver. Alti-
tude about 205 ft. Drilled by A. C. Locey. Casing, 6-in. to 64 ft’

Pleistocene alluvial deposits: Troutdale formation:
Soil 12 12 Gravel, cemented 13 7
8 20 Gravel _.__.____ 8 79
13 33 Sand, black_______.__________ 1 80
17 50
8 58
2/2-19H3

[John Shierman. South of intersection of State Routes 1U and 8A. Altitude about 210 ft. Drilled by
A. C. Locey. Casing, 6-in. to 87 ft]

Pleistocene alluvial deposits: Troutdale formation:
Soil 4 4 Gravel. . __ e 8 84
31 35 Sand, black__ .. _._.... 4 88
5 40
10 50
26 76
2/2-1932

[L. W. Sensiba. Andreson Road, about 0.4 mile south of State Route 8A. Altitude about 215 ft. Drilled
by A. C. Locey. Casing, 6-in. to 80 ft]

Pleistocene alluvial deposits: Troutdale formation:
12 12 Clay,sandy. .. o._._._._ 12 78
52 64 Gravel, water-bearing_____.__ 2 80
2 66
2/2-19L1

[J. W. Bolton. Andreson Road, off Fourth Plain Road. Altitude about 185 ft. Dri’led by A. C. Locey.
Casing, 6-in. to 68 ft]

Pleistocene alluvial deposits: Pleistocene alluvial deposits—Con.
Soil - 5 5 Clay, blue 17 62
Gravel, coarse_ 13 18 Sand, fine 3 65
and, fine._ . 23 41 Sand, coar: 3 68
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TABLE 17.—Materials penetrated by representative wells—Contirued

Thick-| Depth Thick- | Depth
Materials ness (feet) Materials ness | (feet)
(feet) (feet)
2/2-20A2

[Royal Oaks Country Club, Orchards. About 0.2 mile south of State Route 8A, about 1.6 railes southwest
of Orchards. Altitude about 210ft. Drilled by R. J. Strasser. Casing, 12 and 10-in. to 221 ft; perforated
from 65 to 96 ft, from 170 to 198 ft, and from 200 to 216 ft]

Plelstocene alluvial deposits: Troutdale formation—Con.
2 2 Gravel, with clay binder__._. 10 65
6 8 Gravel and sand, water-
12 20 bearing._.._ - 30 95
Sand 7 27 Gravel, cemen 7 172
Sand and gravel. - 16 43 Gravel and san
Troutdale formation: bearing_.____._.__ - 26 198
Gravel, cemented. __._._..... 12 55 QGravel, water-bearing 18 216
Gravel with clay bind 5 221

2/2-20D2

[M. K. Nagel, 8104 NE Fourth Plain Road, Vancouver. Altitude about 220 ft. Drilled t ~ B. L. Price,
1951. Casing, 10-in., 0~147 ft; perforated from 125 to 145 ft]

Pleistocene alluvial deposits: Troutdale formation:
Topsoil. . . 3 3 Clay,sandy. ... oo 60 81
131 L2 18 21 Sand and gravel._.._...____... 66 147
2/2-20E1

[C. Albrecht. At intersection of Burton Road and State Route 1U, about 1.5 miles south of Walnut Grove.
Altitude about 207 ft. Drilled by A. C. Locey. Casing, 6-in. to 58 ft]

Pleistocene alluvial deposits: Troutdale formation—Con.
Soil and gravel__________._.__ 10 10 Gravel, cemented ______._..__ 19 49
vel 12 22 Gravel, 10086 . ..o oo 7 56
Gravel .. ... 2 58
8 30 Sand, black__.____._____.__.._ 1 69
2/2-2131

[H. Passut. About 1.8 miles south of Orchards at end of Orchards Road. Altitude about 202ft. Drilled
by A. C. Locey. Casing, 6-in. to 33 ft]

Pleistocene alluvial deposits: Plelstoeenealluvlaldeposits—Con
Soil and gravel_._._. 10 10 Boulders. .. .ooo-—eeoeeeoo [ 33
Sand and gravel 17 27
2/2-2IN1

[R. A. Laws. About 4 miles east of Vancouver. Altitude about 180 ft. Drilled by J. E. Hanson, 1955.
Casing, 6-in. to 60 ft]

Plelstoeene alluvial deposits: Troutdale formation:
s0il 3 3 QGravel, cemented _ ___..__.... 13 40
Gravel heavy 15 18 Gra.vel cemented, water-
Gravel, light,water-bearing. __ 5 23 earing. - oooaoccaoo 10 50
Clay, blue___ ... 4 27 Gravel, loose, water-bearing. . 10 60

Clay at 60 ft

2/2-21P1
[S.J. Marrion. About 5 miles east of Vancouver. Altitude about 200ft. Drilled by owner, 1954. Casing,
8-in. to 89 ft; perforated from 75 to 89 ft]

Pleistocene alluvial deposits: Troutdale formation—Comn.
Topsoiloco . ool 4 4 Gravel, cemented.__._.______ 24 48
Troutdale formation: Gravel, cemented, water-
Clay, yellow, and rock___._._ 18 22 bearing-. ..o 7 55
Clay, yellow, and rock; some Gravel, comented; some black
gravel. .. .. 2 24 ClAY . oo 10 65

Gravel, washed, water-
bearing

695-385 O - 64 - 14
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TABLE 17.—Maierials penetrated by representative wells—Continued

Thick-| Depth Thick-| Depth
Materials ness (feet) . Materials ness | (feet)
(feet) (feet)
2/2-22A1

[George Fisher. About 1.6 miles southeast of Orchards and about 0.4 mile north of Clark County Road
109, on Clark County Road 111. Altitude about 240ft. Drilled by A, C. Locey. Casing, 6-in. to 58 ft]

Dug well, norecord_ ___._._.______ 56 56 || Troutdale formation—Con.
Troutdale formation: Graveland clay._. .. .._____ 24 99
Gravel, cemented - . _....____ 19 75 Gravel, water-bearing. .____._. 15 114
2{2-22A2

[George Fisher. About 1.5 miles southeast of Orchards and 0.5 mile north of Clark Coun‘y Road 109, on
Clark County Road 111. Altitude about 243 ft. Drilled by A. C. Locey. Casing, 6-in, to 65 ft]

Pleistocene alluvial deposits: Troutdale formation:
Soi 20 20 Clay and gravel_..._______._. 9 56
27 47 Sand, water-bearing_..._____. 9 65
2/2-22J1
[Dewey Kitchell. About 6.5 miles east of Vancouver. Altitude about 242 ft. Drilled ir 1950. Casing,
6-in. to 104 ft]
Pleistocere alluvial deposits: Soil. 40 40 || Troutdale formation—Con.
Troutdale formation: . Gravel, water-bearing________ 33 104
Hardpan_____._______________ 31 71
2/2-23D3

[C.-Timmel. About 1.5 miles southeast of Orchards, at right-angle turn on County Road 111. Altitude
about 244 ft. Drilled by A. C. Locey. Casing, 6-in. to 103 it]

Pleistocene alluvial deposits: Troutdale formation:

Soil . 1 n Gravel, cemented.....____..-. 26 97
Sand. - 20 31 Gravel__________ 4 101
Gravel ________ 10 41 Sand, black________________.. 2 103
Sand (qmcksand) ............ 30 71

2/2-23E1

[H. W. Sherril. About 2 miles southeast of Orchards, on County Road 109 about 0.8 mils east of Burton
School. Altitude about 238 ft. Drilled by A. C. Locey. Casmg, 6-in. to 87 ft}

P]eistocene alluvial deposits: Troutdale formation:
.......................... 12 12 _Gravel, cemented_..._..__.... 27 97
Sand —a- 20 32 Sand, black_______.___._______ 2 99
Gravel. . 9 41
Sand (qu.icksand) ............ 29 70
2/2-23F2

[Lester Courtney. About 2 miles southeast of Orchards, on County Road 109, about 0.9 mi'e east of Burton
School. Altitude about 236 ft. Drilled by B. Abrams. ]

Pleistocene alluvial deposits: Troutdale formation(?):
Gravel. ... ____.__ 20 20 AV e 10 70
Sand . - es 40 60 Gravel, water-bearing. . ... 8 78
2/2-23G2

[Mrs. L. E. Olsen, About 2.5 milessoutheast of Orchards. Altitudeabout248ft. Drilled by J. E. Hansen
1952, Casing, 8-in. to 128 ft; perforated from 112 to 120 ft]

Pleistocene alluvial deposits: Troutdale formation:
Soiland elay_ . _.___.___ 6 6 Clay, yellow_.._..__._________. 15 25
Gravel and boulders.. 39 45 Sand; water-bearing. 10 105
Sand, water-bearing. ...______ 35 80 Gravel water-bearing - - 15 120

Gravel mixed with clay ...... 8 128
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Materials

Thick-| Depth

ness
(feet)

(feet)

Materials

Thick- | Depth

ness
(feet)

(feet)

perforated from 185 to 195 ft]

2/2-23P1

[Evergreen school. About 6.5 miles east of Vancouver, on Clark County Road 108, and abott 1.5 miles east
of Clark County Road 104, Altitude about 307 ft. Drilled by P. J. Hansen. Casing, 8-in. to 220 ft;

Pleistocene alluvial deposits: Sand Troutdale formation:
and gravel ... __.._____ 122 122 Hardpan. (cemented gravel).. 15 137
Sand, fine, and gravel..._._._ 48 185
Gravel, water-bearing. ... 35 220
2/2-4E2

{W. C. Ireton. About 7 miles east of Vancouver, on Clark County Road 109, about 0.3 miles west of inter-
s&cft%]on with Clark County Road 7. Altitude about 236 ft. Drilled by A. C. Locey. Casing, 6-in. to

Troutdale formation:

6 6 Gravel, cemented ... 6 44
6 12 Gravel, with clay binder...... 3 47
26 38
2/2-24N2

[G. B. Wright. About 8 miles east of Vancouver. Altitude about 296 ft. Drilled by J.
: Casing, 6-in. to 172 ft]

Pleistocene alluvial deposits: Troutdale formation:
opsoil oo - 3 3 Clay, yellow .. cceeee 18 140
Gravel, dry._... - 67 70 Gravel, cemented___ 20 160
Sand and gravel. - 15 86 QGravel, loose, water-bearing.. 12 172
Sand, water-bearing .. ..._.._ 37 122
2/2-2531
[Alfred Kern. About 1.3 miles southwest of Harmony School and about 7 miles east of Vancouver, on
Fisher Road near Mill Plain. Altitude about 285ft. Drilled by A. C. Locey. Casing, 6-in. to 148 ft]
Pleistocene alluvial deposits: Troutdale formation:
Soil 4 4 Gravel, cemented.. .. .o.-——__ 13 100
Gravel .. 32 36 26 126
Boulders. _ 16 52 12 138
Gravel, coar. 8 60 10 148
and . oo 27 87 2 150
2/2-25R1

[R. H. Johnson. About 8 miles east of Vancouver and 2.5 miles north of U.S. Highway 830. Altitude
about 295 ft. Drilled by Joe Hansen, 1953. Casing, 8-in. to 197 ft]

Plei'srtoeenﬁ alluvial deposits:

Troutdale formation:

opsoil.. ... 3 3 Clay and big roeks. . ._...._.. 24 119
Gravel, light________. 12 15 Sand and clay-.-.-- 33 152
Rocks and gravel, mixed. 35 50 Sand, water-bearing. . 27 179
Grave), light, with sand_...__ 23 73 Sand, very little gravel..__.__ 14 193
[93::) - 11 84 Gravel and sand, water-bear-

Clay and sand, mixed._ _.._._. 11 95 INE. - oo 4 197
2/2-28E1

[C. P. Teske. West Mill Plain district, about 0.5 mile south of County Road 109 and 0.9 mile v7est of County
Road 104. Altitude about 260 ft. Drilled by A. C. Locey. Casing, 6-in. to 142 ft]

Clay........_.
Sand (quicksand)- ... ___..

Troutdale formation:

109

140
142
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TABLE 17.—Malerials penetrated by representative wells—Continued

Thick-| Depth Thick- | Depth
Materials ness (feet) Materials ness (feet)
(feet) (feet)
2/2-28M2

[W. Preston. West Mill Plain district, at end of Cushing Road, off County Road 2. Altitude about 315
ft. Drilled by A. C. Locey. Casing, 6-in. to 174 ft]

Troutdale formation:
2 Clay,blue_.. .. ______..__ 4 142
45 Clay, yellow__ 19 161
Gravel_ ... 19 180

[

&

2/2-30C1
[Federal Housing Authority., Ogden Meadows Well. At foot of escarpment about 0.3 mi'e north of Clark
County Road 2 and 2.5 miles east of Vancouver. Altitude about 185ft. Drilled by R. J. Strasser. Cas-
ing, 12-in. to 300 ft; 10-in. from 200 to 300 ft; perforated from 118 to 122 ft, from 124 to 130 ft, from 188 to
194 ft, from 204 to 215 ft, from 240 to 243 ft, and from 250 to 255 ft]

Pleistocene alluvial deposits: Troutdale formation:

15100 |, 5 5 Gravel, cemented; water-

Sand.- - 64 69 bearing in upper 3 ft.______ 131 200
QGravel, cemented, and clay.__ 32 232
Gravel, loose, water-bearing_. 13 245
Gravel, loose____________._____ 13 258
Gravel, cemented_____________ 42 300

2/2-30K1

[Park Hill Cemetery. About 0.1 mile west of the cemetery. McLoughlin Heights, eat of Vancouver.
é(l)titl;gg tgoboz%: 1238 ft. Drilled by R.J. Strasser. Casing, 16-in. to 284 ft; perforated fromr 239 to 255 ft and
m

Pleistocene alluvial deposits: Troutdale formation:
Soil 2 2 Gravel and boulders, ce-
Gravel with binder.._________ 23 25 mented ... __ 28 190
Sand, 100se._ - _oooooo 7 32 Gravel, cemented ... 45 235
Sand, dry, packed..______.__. 68 100 Gravel and sand, water-bear-
Sand, heaved, water-bearing.. 20 120 [0 13 248
Sand, dry_. ... 25 146 QGravel, with some binder__._. 12 260
Gravel .. _________________._ .. 5 150 QGravel, water-bearing________ 15 276
Sand. .o 12 162 Gravel, cemented ___..____.___ 24 299
Gravel and boulders, ce-
mented. ... _._______ 25 324
Gravel with binder_.__.___ 256 349
Gravel, cemented, hard... 7 356
Sand, yellow_ . _________ - 364
Gravel, cemented, hard ... __ 32 396

2/2-32E1

[M. Carson. About 4 miles east of Vancouver along Morgan Road on escarpment. Altitude about 185 ft.
Drilled by A. C. Locey. Casing, 6-in. to 132 ft]

Pleistocene alluvial deposits: Troutdale formation:
i 8 8 Gravel. .o oo . 10 24
6 14 Clay.._ R 26 50
Gravel. ... 42 92
Gravel and - 27 119
Gravel. __ 12 131
8and, black.. 6 137

2/2-32F1

[Edward Schwind. Intersection of MacArthur Blvd. and Lieser Road, just south of McLoughlin Heights.
Altitude about 280 ft. Drilled by A. C. Locey. Casing, 6-in. to 192 ft}

Old well;norecord.___.___.______ 130 130 || Troutdale formation:
Gravelandelay. .. ____.______ 16 146
Gravel, cemented...
Gravel, water-bearing________ 16 193
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TABLE 17.— Materials penetrated by represeniative wells—Contirned

Thick-| Depth Thick- | Depth
Materials ness (feet) Materials ness (feet)
(feet) (feet)
2/2-32F2

[Edward Schwind. Intersection of MacArthur Blvd. and Lieser Road, just south of McLotvehlin Heights.
Altitude about 280 ft. Drilled by A. C. Locey. Casing, 6-in. to 187 ft]

Pleistocene alluvial deposits: Troutdale formation:
Soil and sand._ 30 30 Clay. 70 155
Gravel_._.__ - 45 75 32 187
Sand._____ ... 10 85

2/2-33K1

[T. Putnam. Between West Mill Plain district and Ellsworth. About 0.2 mile west of Ellsworth Road
on Sohns Road. Altitude about 295ft. Drilled by A. C. Locey. Casing, 6-in. to 158 ft]

Pleistocene alluvial deposits: Troutdale formation:
Soil 3 Gravel, hard (cemented?)_.__ 8 154
24 Gravel, loose__.______________ 6 160

2/2-33R1

[C. W. Barrone. On County Road 104, about 0.55 mile north of U.3. Highway 830 and 0.5 mile northwest
of Ellsworth, Altitude about 1957t Drilled by A. C. Locey. Casing, 6-in. to 51 ft]

Pleistocene alluvial deposits: Pleistocene alluvial deposit:—Con.
i 5 5 Gravel, coarse 14 39
8 13 Sand..__._____ 11 50
12 26 Sand, black. _ 2 52
2/2-34P1

[Spencer Biddle. About 0.5 mile northeast of Ellsworth and 0.6 mile east of Clark County Road 104, on
geieonéi s%rge]t north of U.S. Highway 830. Altitude about 242 fr. Drilled by A. C. Locey. Casing,
n. to 't

Pleistocene alluvial deposits: Troutdale formation:
Gravel and boulders_...______ 19 19 Clay. oo caeee 15 72
Gravel ... ____..___________ 17 36 Gravel .. ______..__._______.__ 6 78
Gravel and boulders..___._.__ 2 38
Gravel ... ______________ 19 87
2/2-35C1

[W. 8. Olsen. Mill Plaln District, 7 miles east of Vancouver on Clark County Road 2. Altitude about
5ft. Drilled by A. C. Locey. Casing, 6-in. to 170 ft]

Pleistocene alluvial deposits: Troutdale formation—Con.
Gravel. ... ..__. 97 97 No record; water-bearing__.__ 1 113
Troutdale formation: Clay and boulders._.......__. 12 125
Clay. . 11 108 Clayand gravel . _____._._____ 36 161
Clay,sandy__________________ 4 112 Gravel, water-bearing_ . .__.__ 9 170
2/2-36B1

[W. L. Moreland. A crossroad from East Mill Plain School, about 0.3 mile north of intersection of County
Roads 7 and 2. Altitude about 295 ft. Drilled by G. Zent]

Pleistocene alluvial deposits: Troutdale formation: Clay_.__.__ 19 86
SOl . 2 2 || Boring lava(?): Rock and clay__. 22 107
Sand and gravel____._____.___ 64 66 || Troutdale formation: Gravel._.._ 46 153
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TABLE 17.—Materials penetrated by representative wells—Continued

Thick-| Depth Thick- | Depth
Materials ness (feet) Materials ness | (feet)
(feet) (feet)
2/2-36P1

[John Mc@Gillivray. South of East Mill Plain, about 0.2 mile west of County Road 7 on Fisher Road.
Altitude about 285 ft. Drilled by A. C. Locey. Casing, 8-in. to 238 ft]

Plelstocene alluvial deposits: Troutdale formation:

Soil e - 3 3 Sand and gravel_ 39 140
(Z‘;la?7 and boulders.._._.__.___ 69 72 Sand, water-bearing. __ 31 171

Boring lava(?): Rock____________. 29 101 Sand "and gravel, water-!
ing. . 20 191
Gravel, loose__ - 16 207
Gravel. cemented. - 25 232
Gravel, water-bearmg ________ 6 238

2/2-3D1

[U.S. Army, Camp Killpack. About 0.4 mile northeast of west entrance on southwest flank of Camp Hill.
Altitude about 465 ft. Drilled by A. M. Jannsen]

- Troutdale formation (Troutdale Tertiary volcanic rocks:
exposed): Lava, red__._. - 213 503
0Old well, no record. _ 125 125 Lava, water-b - 13 516
“Clay, red and blue, an 75 200

Gravel .. 90 290

2(3-4K1

[Joe Kaleta. About 0.3 mile west of Camp Killpack, just south of Pluss Road. Altitrde about 385 ft.
Drilled by G. Zent. Casing, 6-in, to 247 ft]

Troutdale formation: Troutdale formation—Con.
nger member: Lower member:
- 10 10 95 240
Clay. oo 20 30 & 245
Clay, sandy, and gravel_ 108 138 2 247
Gravel . ... 7 145 3 250
2/3-5P1

[S. V. Haagen. About 1.25 miles northeast of Proebstel. Altitude about 285 ft. Drilled by Floyd
Wickersham, 1953. Casing, 8-in. to 177 ft, 6-in. from 177 to 290 ft; perforated from 75 to 175 ft, from 201 to
238 ft and from 253 to 270 tt]

Pleistocene alluvial fan deposits: Troutdale formation—Con.
5 b Upper member—Con.
13 18 Gravel, cemented, water-
9 27 bea.rmg _____________________ 104 201
: Gravel, fine, water-bearing. __ 25 226
Upper member: Gravel, cemented, water-
Boulders, black.o_.__.__...__ 34 61 beanng _____________________ 12 238
Sand, fine, black, water- Sand, brown, water-bearing_. 15 253
bearm ..................... 14 75 Gravel, water-bearing___.____ 7 260
Bouldg,rs and gravel, water- Lower member: Clay, blue_.... 30 290
bearing_________.__.__._____ 22 97
2/3-5R1

[E. L. Bellamy. About 1.2 miles west of Camp Killpack and 0.2 mile west of County Road 91 on County
Road 96. Altitude about 305 ft. Drilled by G. Zent. Casing, 6 in. to 144 ft]

Soil. . oo 3 3 Troutdale formation—Con.

Troutdale formation: [0) 75 2 14 140
Clay. oo 17 20 Sand and gravel, water-
Clay, rocky, and cemented bearing. .. oeeeeemaee 4 144

weathered gravel. ... _.__ 106 126
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TaBLE 17.— Materials penetrated by representative wells—Contirued

Thick-| Depth Thick- | Depth
Materials ness (feet) Materials ness | (feet)
(feet) (feet)
2/3-6K1

[Carl Anderson. About 1.0 mile north of Camp Killpack, on Rifle Eange Road at intersection with County
Road 99. Altitude about 272 ft. Drilled by A. C. Locey. Casing, 6-in. to 69 ft]

Plelstcene alluvial deposits: Troutdale formation:
Soi - 3 3 Gravel cemented._......._.___ 11 57
Cla ......................... 29 32 13 70
Sand and gravel _____________ 14 46 23 93
2/3-6R1

[K. Jacobs. About 1 mile east of Orchards and 0.3 mile south of County Road 96. Altitude about 275 ft.
Drilled by A. C. Locey. Casing, 5-in. to 61 ft]

Pleistocene alluvial fan deposits: Troutdale formation:

122 1 R, 8 8 Gravel, cemented._....___.__. 12 56
Clay, water-bearing(?).._..._ 22 30 Gravel loose, water-bearing. . 5 61
Clay,blue.._._ ... ______. 14 4

2/3-7A1

[W. A. Soliday. About 0.5 mile north of Proebstel and 0.5 mile east of Fifth Plain Creek. Altitude about
270 ft. Drilled by A. C. Locey. Casing, 6-in. to 46 ft]

Pleistocene alluvial fan deposits: Troutdale formation:
[ 5] 1 8 8 Qravel, cemented. .. .._______ 22 42
Gravel, coarse._._...._._._.._. 12 20 Sand, black. ... ________.__ 5 47
2/3-771

[James Higgins. About 7 miles northwest of Camas and 0.25 mile east of Proebstel. Altitude about 256 ft.
Drilled by George Kapitenorich, 1950. Casing, 6-in. to 100 ft]

Pleistocene alluvial fan deposits: Troutdale formation:
Clay and gravel - 40 40 Gravel, cemented... 30
QGravel, loose, water-bear: 10 50 Qravel, water-bearing. _ 30 110

2/3-7L1
[D. M. Shattuck. About 0.5 mile northwest of Proebstel and 0.3 mile east of Fifth Plain Creek. Altitude
about 218 ft. Drilled by A. C. Locey. Casing, 6-in. to 59 ft]

Pleistocene alluvial deposits and Pleistocene alluvial deposits and
Troutdale formation: Troutdale formation—Con.
8ol e 3 3 14 44
Sand and gravel._____.____.... 16 19 12 56
Gravel, coarse.. ... ... 11 30 Sang, blacK - ucocacccccaaaan 6 €2

2/3-TR2
[John Meisner. In Proebstel, just north of State Route 8A, and 0.6 mile east of Lacamas Crek. Altitude
about 250 ft. Drilled by Pete Hansen. Casing, 6-in. to 88 ft]

Pleistocene alluvial fan deposits: Troutdale formation—Con.
(92 F:1 S 58 58 Gravel, cemented, hard_.._.__ 5 68
Troutdale formation: Sand, water-bearing.._ 7 75
Sand, hard rock (?)eeeao_oo-o 5 63 Gravel, coarse, 10086 ... 13 88
2/3-8E1

[R.H. Paulson. About 0.5 mile northeast of Proebstel, on County Road 98. Altitudeabout 251ft. Drilled
by G. Zent. Oasmg, 6-in. to 82 ft]

Pleisstocene alluvial fan deposits: Troutdalelformation—Con.
2

16 18

Clay, FOCKY oeemem e 10 28 Gravel w'a‘o'éf-i)'ézir'iig ........

QN@&
BR=




210 GEOLOGY AND GROUND WATER, CLARK COUNTY, WASHINGTON

TABLE 17.— Maierials penetrated by representative wells—Continued

Thick-| Depth Thick- | Depth
Materials ness (feet) Materials ness | (feet)
(feet) (feet)
2/3-8K1
[M. W. Andrew. About 0.7 mile east-northeast of Proebstel, off Manor highway. Alti‘ride about 320 ft
Drilled by A. C. Locey. Casmg 6-in. to 136 ft]

Pleistocene alluvial fan deposits: Troutdale formation—Con.
lay, sandy ..o ... 10 10 Gravel. . oo 14 115
Sand (quicksand)_ ..._._.____ 28 38 Clay, sandy. o occooooceoos 4 119
Sand, blue.....___..._.._.___ 47 85 Gravel, cemented ._..._______ 11 130
Troutdale formation: Sand, black, water-bearing. .. 2 132
Gravel, cemented_.._.._.__.__ 13 98 No record; water-bearing. ____ 4 136

Gravel, water-bearing_.._.__. 3 101
2/3-8M1
{C. 0. Wilson. In Proebstel, about 0.4 mile west of Staté Route 8A on County Road 98. Altitude about
263 it. Drilled by G. Zent. Casing, 6-in. to 99 ft]

PleLstocene alluvial fan deposits: Troutdale formation—Con.
.......................... 2 2 Gravel . o mcaaaes 2 72
......................... 60 62 Clay,rocky . ... 11 83
Troutdale formation: QGravel, water-bearing...._.._. 22 105
Gravel and sand 3 65 Sand, water-bearing._________ 6 111

Clay, rocky____ 5 70

2/3-8Q1
[W. R. Smith. About 1 mile east of Proebstel on State Route 8A. Altitude about 320 1t.

Locey.

Cagsing, 6-in. to 130 ft]

Drilled by A. C.

Plei;tq?ene alluvial fan deposits:
01 -

Troutdale formation:

3 3 Boulders.._ ... 7 97
35 38 Hardpan.. ————— 10 107
23 61 || Boringlava(?): Rock.__.__.__.____ 8 115
1; ;g Troutdale formation: Gravel..._. 15 130
12 90

2/3-14N1

[Myers Bros. near Camas. Altitude about 390 ft. Drilled by B. L. Price, 1953. Casing, 8-in. to 213 ft;

perforated from 175 to 185 ft and from 200 to 204 ft]

Pleistocene alluvial fan deposits: Troutdale formatlon vael 21 117
Topsoil 3 3 || Boringlava(?): 14 131
Claycaceeae 14 17 || Troutdale formation

’I‘routdale for Gravel and sand 24 155
Boulders. 6 23 Sand, brown. . 10 165
Gravel. 12 35 Gravel, muddy. 10 175
Shsﬂo 21 56 Gravel and san 10 185

....... - 9 65 Gravel, cemented.. 15 200

Boting ;ava(") RocK.u oo 31 96 Gravel, water-bear: 13 213

2(3-18A1

[J. E. Sturgeon. Southeast of Proebstel, Altitude abfo]ut 253 ft. Drilled by Joe Hansen. Casing, 6-in.

0 94 ft]
Pleistocene alluvial fan depos- Troutdale formation—Con.
its(?): Sand (quicksand). 2 82
(0] 13 S 12 12 Clay and gravel 8 90
Sand water-bearing. .. _____ 2 14 Gravel, coarse, loose,

Troutdale formation: bearmg ..................... 4 94

Gravel, cemented, water-
bearing. .. 66 80

2/3-18B1
[Alfred Anderson. In Vancouver. Altitudeabout 200 ft. Dug by owner, 1955]

Pleisb]oiacene alluvial deposits:

-Gy

[ X1

Gravel and boulders_...._....

Pleistocene alluvial deposits—Con. I

©
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TaBLE 17.— Materials penetrated by representative wells—Continved

Thick-| Depth Ttick-| Depth
Materials ness (feet) Materials nss | (feet)
(fest) (feet)
2/3-2031

[F. L. Groth.  About 150 ft north of Lacamas Campground, near intersection of Lacamas Creek and County
Road 116. Altitude about 190 ft. Drilled by B. Abrams. Casing, 6-in. to 38 ft}

Troutdale formation: Troutdale formation—Con.
Boulders, water-bearing. ... 20 20 Clay and gravel.._.._.._._... 6 36
Gravel, l00Se. .. ococaoo_... 10 30 Gravel, water-bearing._.._..__ 2 38
2/3-22H1

[Myers Brothers. About0.5 mile north of Fern Prairie, on State Route 8A. Altitudeabout 414ft. Drilled
by A. C. Locey. Casing, 6-in. to 142 ft]

Troutdale formation: Troutdale formation—Con
Soil 12 12 Clay, yellow. 5 122
76 88 Gravel, cemen 6 128
Sand (qmcksan 10 98 Sand, black..._.. 14 142
Clay, blue.._..._ 19 117
2/3-25Q1

[Harry Thornton. About 2 miles southeast of Fern Prairie, on Hathaway Road. Altitude about 410 ft.
Drilled by B. Abrams]}

Troutdale formation: Troutdale formstlon—Con
Dug well, no record...._..... 34 34 May, harda e oo 9 60
QGravel, cemented. 14 48 Gravel a.nd boulders, packed. 55 115
Boulders. ... ._______._. 3 51

2/3-25Q2

[A. J. Rocheford. About 2 miles southeast of Fern Prairie, on Hathaway Road. Altitude about 370 ft.
Drilled by A. C. Locey. Casing, 6-in. to 99 {t]

Troutdale formation: Boring lava(?) or Tertiary vol-
Soil 12 12 canicrock(?): Rock, black, vol-
20 32 canic, hard..__.______________..__ 46 145
33 65
34 99
2/3-25R2
[M. G. Dole. About 2.25 miles southeast of Fern Prairie, on County Road 30. Altitude about 208 ft.
Drilled by Hamilton Locey]
Troutdale formation: Tertiary volcanies: Rock, vol-
Gravel, stream... 40 40 canic, and soft voleanic ash_.._. 5 208
Clay,sendy . .ooccocooaaoaoe 163 203
2/3-26Q1

[H. W. Pepper. About 2.5 miles north of Camas, on State Route 8A, 0.2 mile west of junction with County
Road 134. Altitude about 420 ft. Drilled by A. C. Locey Casing, 6-in. to 112 ft]

Troutdale formation: Troutdale formation—Con.
Soil 4 4 Rock. 11 101
Clay e 45 49 Gravel. ... ... 9 110
Gravel._ 11 60 Sand, black.... 2 112
Clay... 10 7 Bouldersand clay_ ... 53 165

Gravel. ... ... 20 90
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TABLE 17.—Malerials penetrated by represeniative wells—Condinued

5 Thick-|{ Depth Thick-{ Depth
Materials ness (feet) Materials ness | (feet)
(feet) (feet)
2{3-27P1
[Elite Hereford Ranch. In Camas. Altitude about 270 ft. Drilled by F. L. Warner, 153, Casing, 8-in.
to 130 ft; perforated from 71 to 75 ft
Dug to 75 ft; norecord........._._ 75 75 || Older consolidated rocks—Con.
Troutdale formation: Clay and Lava, red,and clay...._._.__ 4 210
sand 52 127 Rock, lava...... 7 280
Older consolidated rocks: Clay, black 6 286
Rock (lava). 34 161 Lava, red.oocceooccoonao. 3 289
Clay, red.. 2 163 Rock 52 341
Rock, lava._. 19 182 Lava, red, soft.__ 17 358
Rock. 2 184 Roek, hard, black___.._ 13 371
Rock, brown, lava___._.___.___ 22 206 Rock, hard, black and gr 29 400
2{3-29P1
[S. L. Strunk. "About 4 miles northwest of Camas. Altitude about 252 ft. Drilled by Joe Hansen, 1952.
Casing, 8-in. to 180 ft; perforated from 90 to 105 ft]
Pleistocene alluvial deposits: Troutdale formation:
Topsoil 3 3 Clay, vellow_...._____..__._. 5 30
Gravel, light . .. ._.._.________ 11 14 Clay, with big rocks__. 50 80
Gravel, heavy, with clay._._. 4 18 Qravel, water-bearing__. - 25 105
Gravel, water-bearing, with Clay, with sand and rock.._._ 35 140
sand 7 25 Sand water-bearing..._.._... 20 160
Sand "and gravel, water-bear-
317 SO 20 180
2/3-29Q1
[Fred Schick. About 1 mile west of Lacamas Lake and 0.6 mile east of County Road 115 01 County Road 2.
Altitude about 245 ft. Drilled by A. C. Locey. Casing, 6-ir. to 89 ft]
Pleistocene alluvial deposits: Troutdale formation—Con.
Soil 25 25 Clay, blue, and gravel 15 57
Troutdale formation: Sand, black, and gravel__ 7 64
ay. 5 30 Sand and gravel_____ 9 73
Gravel, cemented__._.._______ 5 3| Sand.... ... _. 13 86
Clay,blue....._ ... 7 -42 Gravel water-bearing..__.___ 3 89
2/3-29R2
[H. C. Quick. About 1.0 mile west of Lacamas Lake and 1 mile east of County Road 115  Altitude about
295 ft. Drilled by A. C. Locey. Casing, 6-in. to 50 ft]
Pleistocene alluvial deposits: Troutdale formation—Con.
soil, sandy.... ... 15 15 Sand and gravel_____......._. 13 47
Troutdale formation: Sand, COArSe..acoomcacaeaene- 2 49
Clay, water-hearing_......_.. 9 24 Gravel, water-bearing......__ 1 50
Clayandsand._______________ 10 34
2/3-30P1
[F. E. English. About 5 miles northwest of Camas, on county road. Altitude about 2?8 ft. Drilled by
Hansen, 1948, Casing, 6-in. to 135 ft]
Pleistocene alluvial deposits: Troutdale formation:
Topsoil 2 2 Clay and gravel ... 30 105
Graveland sand..._....__.__._ 73 75 Gravel, water-bearing...__._. 30 135
2/3-31Cl1
[V. H. Davis. About 5 miles northwest of Camas, on County Road 2. Altitude about 287 ft. Drilled by
Joe Hansen. Casing, 6-in. to 135 ft]
Pleistocene alluvial deposits: || Troutdale formation—Con.
(Not logged) 10 10 ) T 8 88
Gravel and boulders_. 60 70 Sand and clay. oo caoamaamnns 18 106
Troutdale formation: Sand and gravel, water-bear-
Clay and gravel, mixed....... 10 80 3V S, 29 135
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TABLE 17.—Materials penetrated by representative wells—Continvad

213

Thick-| Depth T} {ck-| Depth
Materials ness (feet) Materials ness | (feet)
(feet) (foet)
2/3-32Q1
[J. T. Armstrong. About 1.5 miles northwest of Prune Hill and 0.6 mile west of County Road 122, on
County Road 119. Altitude about Drilled by A. C. Locey. Casing, 6-in. to 140 ft]
Pleistocene alluvial deposits: Troutdale formation:
Soil 2 2 Clay and boulders..__.______. 103 142
lg g Gravel, loose, water-bearing_ . 1 143
19 39
2/3-33C1
[R. D. O'Harra. About 0.5 mile west of Lacamas Lake and 1.0 mile east of County Road 115, on County
Road 2. Altitude about 300 ft. Drilled by owner]
Troutdale formation: Troutdale formation—Con.
QGrit, intensely weathered..... 21 21 Rock, black, soft .- . ooveeeeoo 4 102
Sand, fine (quicksand)._.._... 16 37
Rock, intensely weathered,
includes layer of very sticky
chocolate-colored clay, about
26 to 28 inches thick_ ___..__ 61 98
2/3-33Q1
[Al Decker. About 1 niile north of Prune Hill and 0.5 mile east of intersection of County Roads 119 and 122
Altitude about 335 ft. Drilled by Joe Hansen and owner]
Troutdale formation: Troutdale formation—Con.
Clay, yellow___.__..._....._.. 80 Grit, yellow, water-bearing._.. 2 139
Ash, volcanic 20 100 Clay ......................... 8 147
Clav ......................... 37 187
2/3-34N2
{E. H. White. About 2 miles northwest of Camas, on County Road 2. Altitude about 39¢ ft. Drilled
by Joe Hansen, 1951. Casing, 8-in. to 112 ft]
Troutdale formation: Troutdale formation—Con.
Topsoil 2 2 Clay and sand, mixed.__..... 10 105
lay___ 23 25 Clay, some gravel; water-
bearing. 7 112
10 35 Cay | |eeemaae-
60 95
3/1-1B1

[R. Blake.

About 6 miles southeast of Ridgefield and 1.4 miles west of Dollar Corner on Battle Ground

Road. Altitude about 275 ft. Drilled by A. C. Locey. Casing, 6-in. to 98 ft]

Pleiss%oclaene alluvial deposits:

Troutdale formation:

3 3 Gravel, cemented.. - 10 88
14 17 Sand, black..... - 11 99
18 35
43 8
3/1-1C2
[O. G. Beherns. About 1.6 miles west of Dollar Corner, on Battle Ground Road. Altitude about 293 ft
Drilled by A. C. Locey. Casing, 6-in, to 161 ft}
Pleistocene alluvial deposits: Troutdale formation—Con.
Sand and clay..o_ oo oo Sand (quicksand) .. ... 10 120
Troutdale formation: Gravel, cemented.__ — 30 150
Gravel. .. . 12 110 Gravel water-bearing .. 11 161
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TaBLE 17.—Malerials penetrated by representative wells—Cortinued

Thick-| Depth Thick- | Depth
Materials ness (feet) Materials ness | (feet)
(feet) (feet)
3/1-1M1

[Mrs. C. M. Foster. About 6 miles southeast of Ridg

eld, at intersection of County Roads 61 and 62.

Altitude about 287 ft. Drilled by R. A. Jobes. Casing, 6-in. to 130 ft’
Pleistocene alluvial deposits: Troutdale formation—Con.
Sand, with clayey layers_....... 90 90 Sand (quicksand). . _.____.._. 5 110
Troutdale formation: Sand, with small amount of
QGravel, cemented, water- gravel e eemee 20 130
bearing 15 105
3/1-12E1
[H. Jones. About 0.5 mile east of U.S. Highway 99 on Haggard Road. Altitude abomt 275 ft. Drilled
by A. C. Locey. Casing, 6-in to 159 ft]
Pleistocene alluvial deposits: Troutdale formation—Con.
Soil 12 12 Gravel. .o 33 105
San 30 42 Sand._._. 28 133
Troutdale formation: Clay._._ 24 157
Gravel...._. 23 65 Gravel. . e 3 160
Boulders. - .o e 7 72
3/1-2F1
[H. 8. Jones. About 4.5 miles north of Salmon Creek. Altitude about 290 ft. Drilled by Locey, 1952.
Casing, 5-in. to 154 ft]
Pleistocene alluvial deposits: Troutdale formation—Con.
Topsoil and clay.._. — 24 24 Gravel, 10086 - - v vooeeeeen 19 121
Sandandelay. o _oooooooo... 66 90 Gravel, solid, and clay.. 16 137
Troutdale formation: Gravel, loose_ . ..___._ 9 146
Gravel, solid (cemented?)..... 12 102 Rock, lava, solid(?)._.._..__ 8 154
3/1-2K1

[A. M. Samuels. In Goodhope District, about 0.5 mile northwest of intersection of Covnty Roads 61 and
64, Altitude about 280 ft. Drilled by A. C. Locey. Casing, 6-in. to 123 ft]
Pleistocene alluvial deposits: Soil Troutdale formation—Con.
andsand._ - ________._____ 12 12 Sand, Coarse .- -ccooooo-- 8 110
Troutdale formation: Gravel, water-bearing. _ - 2 112
Sandand gravel .. ... ___ 40 52 Sand, black, water-bearing. __ 11 123
Sand. oo 50 102
3/1-2Q1

A. A. Stumpf. About 1.5 miles west of Goodhope and 0.1 mile north of intersection of County Road 64

and Shreve Road. Altitudeabout280ft. Drilled by A. C. Locey.

Casing, 6-in. to 107 ft]

Plelstoeene alluvial deposits:

Troutdale formation—Con

4 4 Clay 26 75
10 14 Sand. 23 98
Gravel _ . 7 105
18 32 Sand, blac 2 107
Gravel_____._... 17 49
-3/1-2R1

[Kenneth Shores.
an

d 61. Altitude about 245 ft.

About 1 mile west of Goodho e and 0.2 mile north of intersection of County Roads 64
rilled by A. C. Locey. Casing, 6-in. to 104 ft]

P!eismcene alluvial deposits: Troutdale formation:
3 3 Clay and gravel_ . 8 78
Clay, vellow . ... 32 35 14 92
_________________________ 35 70 13 1056
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TaBLE 17.—Malerials peneirated by represeniative wells—Continved

Thick-| Depth Ttick-| Depth
Materials ness (feet) Materials n3ss | (feet)
(feet) (feet)
3/1-2R2

[O. Shores. About 1 mile west of Goodhope and 0.1 mile northwest of intersection of Cornty roads 64
and 61. - Altitude about 245 ft. Drilledby A. C Locey. Casing, 6-in. to 90 ft]

Pleistocene alluvial deposits: Pleistocene alluvial deposits—Con.
Soil 10 10 Sand. oo 19 64
Sand. o e ccmccmaeae 30 40 Troutdale formation:
ClaY e eeeeee 5 Gravel .- el 21 85
Sand, black___ ... ._ 5 90
3/1-3M1

{E. Dollson. About 0.9 mile west of old U.S. Highway 99, on south side of County Road 19. Altitude
about 315 ft. Drilled by H. J. Ferron, 1952]

Troutdale formation: Troutdale formation— Continued
Upper member: Lower member:

[0) 30 75 76 [0 F: RN 99 292
Gravel, cemented___..._____._ 103 178 Sand, water-bearing 30 322
QGravel, loose, water-bearing. _ 15 193 Clay. o oeceeeeee 8 330
Sand, water-bearing 1 331

................. 56 387

Sand water-bearing 6 393

3/1-3N1

[W.M. Hoffman. About 5 miles southeast of Ridgefield and 0.8 mile west of U.S, Highway 9", on County
Road 64. Altitude about 320 ft. Drilled by A.C . Locey. Casing, 6-in. to 117 ft]

Troutdale formation: Troutdale formation—Continued
Soil. oo 15 15 Cla; 15 50
[03F:1 O, 5 20 Gravel, cemented 55 105
Sand. .. 5 25 Gravel, loose. __ 8 113
Clay,blue_____._ ... .. 10 35 Sand, black 4 117

3/1-4A1

[Lambert School. About 4 miles southeast of Ridgefield, on west side of County Road 19. Altitude about
375 ft. Drilled by A. C. Locey. Casing, 6-in. to 384 ft]

Troutdale formation: Troutdaie formation—Continued
Upper member: Lower member:

Soil - 12 12 N, 34 206
Clay ......................... 63 75 Sand (quicksand) . . __ 2 208
__________ - 30 105 Y e 82 290

Gravel and rock. . 45 150 Sand (quicksand). . ____._.._ 30 320
Gravel .. ___ . .. 22 172 Clay . ccocceee 60 380
Sand, black 5 385

3/1-4E1

[L. W. Nieman, About 0.5 miles southeast of Ridgefield, on State Route 1T. Altitude akout 250 ft.
Drilled by G. H. Locey, 1951, Casing, 6-in. to 160 ft; perforated from 138 to 160 ft’

Pleistocene alluvial deposits: Troutdale formation—Continued
Soil. . 18 18 Gravel and sand, water-
Sand, water-bearing_ 4 22 bearing. - 1 140
L5 45 67 Gravel, cemented.__..__.-___. 14 154
Troutdale formation: Gravel, water-bearing - . ..... 1 155
Sand and gravel, with boul- Gravel, cemented_____....____ 1 _156
ders; water-bearing...__.____ 4 71 Gravel, water-bearing. . ......- 4 160
Gravel, cemented..__...__.__ 68 139
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TABLE. 17.—Malterials penetrated by representative wells—Continued

Thick-| Depth Thick-| Depth
Materials ness (feet) Materials ness (feet)
(feet) (feet)
3/1-4F1

[H. A. Herman. About 4 miles southeast of Ridgefield, 0.3 mile east of eastern intersection of State Route
%leg%‘t}{aggard Road (County Road 19). Altitudeabout 333 ft. Drilled by A. C. Locey. Casing, 6-in.
0

Pleistocene alluvial deposits: Troutdale formation—Continued
Soil. e 12 12 Sand (quicksand).__.____..._ 78 169
Sand. ... 20 32 Boulders_ __ - 12 181
Troutdale formation: Gravel . ____________._______ 8 189
Gravel 13 45 Sand, black_....._.____..__ 3 192
Clay - - 46 1]
3/1-5E1

[B. Sonney. About 3.5 miles southeast of Ridgefield, 0.3 mile west of State Route 1T, or County Road 15.
Altitude about 238 ft. Drilled by A. C. Locey. Casing, 6:in. to 185 ft]

‘Pleistocene alluvial deposits: Troutdale formation:
Sofl e o 2 2 Gravel ______________________ 27 165
Clay, sandy . ococooooomoooooo 6 8 Gravel, water,bearing_ __..___ 20 185
Sand.  (quicksand), water-
bearing 22 30
80 110
28 138
3/1-5H1

[L. Holley. About 1.0 mile west of Lambert, 0.2 mile north of County Road 19 on State Route 1T. Al-
titude about 250 ft. Drilled by A. C. Locey. Casing, 6-in. to 160 ft]

Pleistocene alluvial deposits: Troutdale formation:
Sofl..._._..__ - 12 12 Graveland rock.____.._______ 35 140
- 63 75 Gravel, cemented 1 151
30 105 QGravel loose.__ 7 158
Sand, black ... -..____.__ 2 160
3/1-6E1

[John Roth. About 2.3 miles northwest of Sara, on County Road 15. Altitude about 155 ft. Drilled by
A. C. Locey. Casing, 6-in. to 122 ft]

Troutdale formation:
2 2 QGravel 34 99
[} 8 Clay . - oL 4 103
52 60 Gravel_ _. 18 121
5 65 Sand, black_ ... ... 1 122
3/1-6H1

[Nelson. About 3.5 -miles south of Ridgefield and 0.6 mile west of State Route 1T, on County Road 15.
Altitude about 208 ft. Drilled by A. C. Locey. Casing, 6-in. to 161 ft]

Pleistocene alluvial deposits: Troutdale formation—Con.
[ST0) | 12 12 G 1 12 137
Sand, yellow__ 33 45 Boulders....._ - 7 144
Sand, blue__ 15 60 Gravel, cemented _...___.__.__ 15 159
Clay,blue___.________________ 40 100 S8and and gravel, water-

Troutdale formation: bearing_ ... ... ________ 2 161
Clay, yellow, and boulders. .. 25 125
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TABLE 17.—Malerials penetrated by representative wells—Continved

Thick-| Depth Thick- | Depth
Materials ness (feet) Materials nass (feet)
(feet) {feet)
3/1-7D2

[Arnold Mettler.
about 115 ft.

About 4 miles south of Ridgefield and 3.5 miles west of U.S. Highway 99. Altitude
Drilled in 1952. Casing, 10-in. to 120 ft, 8-in. to 450 ft. Bottom 21 ft of uncased hole filled

with gravel; perforated from 123 to 128 ft, from 226 to 270 ft, from 365 to 375 ft. and from 404 to 406 ft]

Pleistocene alluvial deposits: Troutdale formation—Con.
Topsoil . . 1 1 Lower member: .
Clay el 26 27 Sand, very fine, gravel and
Sand fine, brown........__._. 18 45 Y - e 18 222
Sand fine.. . 33 78 Sand, very fine, and hard-
Clay, blue . 7 85 packed sand ... __.__._. 46 268
Troutdale formation: Gravel, water-bearing (bailer
Upper member: test approximately 60-70
QGravelandelay. .. ________ 6 91 EPM) e 2 270
Gravel, cemented....__.___._. 19 110 ClaY blue.. - 35 305
Sand, brown, with a little hale.__._____.____ - 7 312
gravel ___._________________ 5 115 Clay, blue, and sand . . .______ 49 361
Gravel, cemented . _.___._.._ 8 123 Sand, very fine; blue clay
Gravel water-bearing (bailer 'd 1 362
test approximately 40 gpm). 5 128 1 363
Gravel, cemented .. ..___._ 4 132
Graveland finesand______._. 3 135 14 377
Clay, white, very soft_______. 12 147 - 25 402
Gravel, cemented_....._.... 23 170 - 1 403
Gravel with blue clay binder. 25 195 - 3 406
Gravel cemented.._.._..__.__ 9 204 - 42 448
- 15 463
_________________________ 8 471
3/1-8K1
[J. 8. England. About 0.3 mile north of Sara School, on State Route 1T, Altitude about 180 ft. Drilled
by A. C. Locey. Casing, 6-in. to 144 ft]
Pleistocene alluvial deposits: Troutdale formation:
Soil and sand.____ 25 25 Gravel, cemented _.__________ 11 104
Clay, sandy.___ 9 34 Clay, sandy o 15 119
Sand (quicksan 59 93 Sand and gravel, cemented .__ 15 134
Gravel, cemented ____________ 10 144
3/1-8K2

[Ernest Brov:lﬁl About 0.5 mile north of Whipple Creek, on State Route 1T. Altitude about 175 ft.

ed by J. E. Hansen, 1953.

Casing, 6-in. to 148 ft; perforated from 133 to 146 f7]

Pleistocene alluvial deposits: Pleistocene alluvial deposits—Con.
18y L 19 19 O]ay, blue, water-bearing_____ 71 118
Sand (quicksand), water- and .. 5 123
bearing___________________.__ 28 47 Sand and clay, water-bearing_ 2 1256
Troutdale formation: Gravel_____ 23 148
3/1-8L1
[James and Nora McElligott. About 4.5 miles south of Ridgefield. Altitude about 183 ft. Drilled by

H. 1. Bottner Drilling Co,

8-in, perforated liner from 194 to 198, and from 249 0 254 ft)

Casing, 10-in, to 258 ft; perforated from 145 to 150 it and from 161 to 175 ft;

Pleistocene alluvial deposits:
Topsoil and clay___.__
‘“‘Quicksand,” brown. .
Clay, gray, and sand _ .
Clay,blue____________________

Troutdale formation:

Upper member:
Gravel, cemented . ___________
Gravel water-bearing _
Gravel cemented____________

Gravel water-bearmg, and
sand

27
30
40
13

35
5
11

14

Troutdale formation—Con.
Upper member—Con.
Gravel, cemented._ _..._______
Gravel and sand___
Gravel, cemented._._________
Gravel, water-bearing,
sand
Lower member:
Sandstone, fine, brown__..___
Clay, blue. __._______
Sand, gray .- ccccccccemaaa

20 195

2 197
53 250

5 2565
15 270
15 285
13 298
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TABLE 17.—Materials penetraled by representative wells—Coatinued

Thick- | Depth Thick- | Depth
Materials ness (feet) Materials ness | (feet)
(feet) (feet)
3/1-8Q2

[Sara School Dist. In Sara, on State Route 1T. Altitude about 155 ft. Drilled t v Pete Hansen]

Pleistocene alluvial deposits: Troutdale - formation: Grave',
Siltandelay _____.__________ 80 80 loose sand, and cemented gravel. 55 150
Clay . 15 95
3/1-9A1

[L. Parmantier. About 1 mile south-southwest of Lambert and 0.2 mile south of Couaty Road 64. Alti-
tude about 295 ft. Drilled by A. C. Locey. Casing, 6-in. to 182 ft]

Pleistocene alluvial deposits: Troutdale formation—Con.
Soil . 21 21 Gravelandsand.______________ 14 97
Clay,sandy._.__.._.__________ 26 47 Gravel, cemented____________ 33 130
Troutdale formation: Bouldersand clay_.._________ 24 154
Gravel, cemented. ___________ 13 60 Gravel,loose__________._______ 17 17
Boulders, shot___.._..__._____ 23 83 Gravel . __________ ... i1 182
3/1-10A2

[A. Flory. About1mile north of Baker and 0.2mile east of intersection of U:8. Highway ¢9 and County Road
64. Altitude about 263 ft. Drilled by A. C. Locey. Casmg, 6-in. to 100 ft]

Pleistocene alluvial deposits: Troutdale formation:
Soilandelay_ __________________ 52 52 Gravel, cemented _ ___________ 16 68
Graveland sand._______._____ 29 97
Gravel, water-bearing________ 3 100

3/1-10B1

[Thomsen. About 1 mile northwest of Baker and 0.1 mile west of U.8. Highway 99 on road just south of
County Road 64. Altitude about 295 ft. Drilled by A. C. Locey. Casing, 6-in. to 167 ft]

Pleistocene alluvial deposits: Troutdale formation—Con.
Soil. o 5 5 and_ ________________________ 40 100
Soil, sandy_ ______ 35 40 Gravel, loose_________________ 15 115
Sand (quicksand) 10 50 (}mvel cemented. ___________ 10 125
Troutdale formation: Sand (qmcksaud) ____________ 25 150
Clay._ . 10 60 Gravel, cemented_ ___________ 16 166
3/1-10C2

[C. H. and Amelia Reese. About 4 miles north of Salmon Creek and 0.5 mile west o° U.8. Highway 99.
Altitude about 305 ft. Drilled by F. L. Warner. Casing, 8-in, to 168 ft; perforated from 143 to 163 ft]

Trou tdale formation: Troutdale formation—Con.
................... e 90 20 Gravel, cemented . _______.____ 47 137
Gravel ... 31 168
3/1-10H1

[L. H. Wilson. About 0.5 mile north of intersection of U.S. Highway 99 and road from Baker to Sara.
Altitude about 290 ft. Drilled by A. C. Locey. Casing, 6-in. to 132 ft]

Pleistooene alluvial deposits: Soil, Troutdale formation—Con.
andy. . ________..___________ 15 15 Clay, sandy 7 94
Troutdale formation: Gravel, cemented _ _ 26 120
Gravel, cemented. . ___.______ 31 46 Gravel, water-bearing._...... 12 132

Clay, blue..._______ .- 41 87
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TABLE 17.—Malterials penetrated by representative wells—Continu>d

Thick-| Depth Th'ck- | Depth
Materials ness (feet) Materials ness (feet)
(feet) (fert)
3/1-10H2

[J. H. Dooley. About 1 mile north of Baker and 0.2 mile south of intersection of U.S. Higl -vay 99 and
County Road 64. Altitude about 300 ft. Drilled by A. C. Locey. Casing, 6-in. to 163 ft]

Pleistocene alluvial deposits:
Soil 18 18] Clay. o 79 122
25 43 - 14 136
Gravel, cemented . 26 162
Sand, black__._. 2 164
3/1-1031

[George Prom. On U.S. Highway 99, about 0.6 mile north of intersection with County Roac connecting
Baker and Sara. Altitude about 300 ft. Drilled by A. C. Locey. Casing, 6-in. to 173 ft]

Pleistocene alluvial deposits: Troutdale formation—Con.
Sofl. e . 6 6 Sand and gravel, water-
Troutdale formation: bearing. oo 15 148
Clay, yellow. .. 34 40 Gravel, cemented. ... 18 166
Clay, sandy . -uoocccaccaaaan. 93 133 Gravel, loose, water-bearing._ _ 7 173
3/1-10M1

[Schimmelpfenig. About 0.8 mile west of State Route 1 S, along first road north of road from Sera to Baker
Altitude about 336 ft. Drilled by A. C. Locey. Casing, 6-in. to 178 ft]

Pleistocene alluvial deposits(?): Troutdale formation—Con.
ofl _____ 10 10 11 98
Troutdale formation: 22 120
Sand andelay. _..._._.______ 30 40 fv)e 25 146
Clay and gravel_. 23 63 QGravel, water-| aring ........ 33 178
Gravel, sandy .. .ocooooo_._. 24 87

3/1-10N2

[H. F. Boutwell. About 0.9 mile west of old U.S. Highway 99 and 0.2 mile north of road frcm Baker to
Sara. Altitude about 325 ft. Drilled by G. Zent]

'l‘routdale formation: Troutdale formation—Con.
Soil .o 3 3 Clay, sandy ..o ccoooocoeae 55 80
Clay ......................... 22 25 Gravel, cemented._ - .- --..._ 114 194
3/1-10P1

[D. L. Belknap. About 0.8 mile west of Baker along road from Baker to Sara. Altitude ahout 335 ft.
Drilled by A. C. Locey. Casing, 6-in. to 192 ft]

Troutdale formation: Troutdale formation—Con.
Sof 5 5 Clay, sandy. .. 5 79
16 21 Gravel, cemen 45 124
13 34 QGravel, loose. - 68 192
40 74
3/1-10R1

[Baker School District. About 0.5 mile north of intersection of U.S. Highway 99 and road from Baker to
Sara. Altitude about 300 ft. Drilled by A. C. Locey. Casing, 6-in. to 133 ft]

Pleistoeene alluvial deposits: Troutdale formation:
.................. - 20 20 [63 28 R —— 20 108
Sand ......................... 68 88 Gravel, cemented. 18 126
~Sand, black . oo 8 134

695-385 O - 64 - 15
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TaBLE 17.—Materials penetrated by representative wells—Continued

Thick-| Depth Thick- | Depth
Materials ness (feet) Materials ness | (feet)
(feet) (feet)
3/1-11A1

[H. L. Stuart. About 1.5 miles northeast of Baker. Altitude about 270 ft. Drilled by Joe Hansen, 1954,
Casing, 6-in. to 168 ft]

Pleistocene alluvial deposits: Troutdale formation—Con.
Topsoiloeo oo 25 25 Sand, water-bearing__._______ 55 163
Sand,dry_ .. ______________ 70 95 Sand, water-bearing, and
Troutdale formation: very little gravel .. _._______ 5 168
Gravel, cemented . ___________ 13 108
3/1-11D1

[F. R. Moudry. About 0.8 mile north of intersection of 01d U.8. Highway 99 and road from Baker to Sara.
Altitude about 240 ft. Drilled by A. C. Locey. Casing, 6-in. to 141 ft]

Pleistocene alluvial deposits: Troutdale formation—Con,
Soil. 2 2 lay. oo 5 35
Sand... 8 10 Gravel, loose. - __ 7 42
Troutdale formation Sand (quicksand 59 101
Gravel . _______ ... __ 20 30 Gravel 38 139
Sand, black__________________ 2 141

3/1-11F1

[C. H. Rigsby. About 2 miles southeast of Lambert and 0.7 mile northeast of Baker. Altitude about 295
ft. Drilled by A. C. Locey. Casing, 6-in. to 138 ft]

Pleistocene alluvial deposits: Troutdale formation:
Soil____.. 10 10 Gravel, loose 10 100
Clay, 60 70 San 13 113
Sand.--. 20 90 Grav 10 123
Sand-.__._. 10 133
Gravel, pea..._.__________..__ 5 138

3/1-11M1

[W. Brewster. About 0.3 mile north of road from Baker to Sara, along old U.S. Highway 99. Altitude
about 300 ft. Drilled by A. C. Locey. Casing, 6-in, to 135 ft]

Pleistocene alluvial deposits: Troutdale formation:
Sofl. e 20 20 Gravel, cemented . . oo ... 36 129
Sand. oo 73 93 Sand, black. ... ... 7 136
3/1-11N2

[J. H. Hubbard. Baker District, just north of intersection of old U.S. Highway 99 and road from Baker
to Sara. Altitude about 275 ft. Drilled by A. C. Locey. Casing, 6-in. tc 125 ft]

Pleistocene alluvial deposits: Troutdale formation: Sand an?
Soil and clay....._. 24 24 gravel ..o 17 125
Sand.._.._ 21 45
3 48
57 105
3 108
3/1-11Q1

[H. Carpenter. About 0.6 mile east of old U.S. Highway 99 along road from Baker to Manor. Altitude
about 275 ft. Drilled by A. C. Locey. Casing, 6-in. to 131 ft]

Pleistocene alluvial deposits: Troutdale formation:
0il, 10 10 Gravel, cemented_.....__._... 20 117
Clay, yellow. - 35 45 Gravel and sand_.—.____..___ 16 133
Sand 52 97
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TABLE 17.— Materials penetrated by representative wells—Continu>d

Thick-| Depth Thick- | Depth
Materials ness (feet) Materials _ness | (feet)
(feet) (fet)
B 3/1-11Q2

[John Sohn. About 0.8 mile east of old U.S. Highway 99, along road from Baker to Manor. Altitude
about 275 ft. Drilled by A. C. Locey. Casing, 6-in. to 117 ft}

Pleistocene alluvial deposits: Troutdale formation:
Sol 8 8 Sandand gravel_..__________. 6 95
16 24 Gravel, cemented. 6.5 10L. 5
11 35 Gravel, loose. .. 8.5 110
54 9 Sand, black_____________.__.. 7 117

3/1-12R1

{O. P. 8tark. About 1.8 miles east of Baker. Altitude about 260 ft. Drilled by H. J. Bottner, 1952
Casing, 8-in, to 215 ft; perforated from 197 to 206 ft]

- Pleistocene alluvial deposits: Troutdale formation—Con.
Clay._ el 38 38 Upper member—Con.
Sand yellow, muddy. 37 75 Rock, broken, blue_._..___.__ 3 193
Troutdale iormamon Sand, yellow_ _ . _______.... 2 195
Upper member: Sand, coarse, brown, water- :
ravel 41 116 DeAing. . oo 1 196
Sand, brown. . - 5 121 Gravel, water-bearing_ ... ..__ 13 209
Gravel, water-bearmg - 2 123 Lower member:
Sand, gr \ A - 3 126 Sand, yellow._____._______.._ 3 212
Gravel; cemented.. - 31 157 Clay, yellow__________._____.__ 3 215
(0353 2 33 190
3/1-1471

{H. P. Calvin. About 1.1 miles southeast of Baker and 0.6 mile south of road from Baker to Manor, on
County Road 61. Altitude about 250 ft. Drilled by A. C. Locey. Casing, 6-in. to 1¢2 ft]

Pleistocene alluvial deposits: Troutdale formation—Con.
Clayandssnd_... ... .________ 32 32 118
Troutdale formation: 18 136
Gravel, loose. _ 39 71 32 168
Boulders. ................._ 7 78 24 192
3/1-15H2

[A. S. Moulton. About 0.5 mile south of Baker. Altitude about 296 ft. Drilled by Steinman Bros., 1943
Casing, 8-in. to 219 ft; perforated from 155 to 219 ft]

Plelstoeene alluvial deposits: Troutdale formation—Con.
AE: S, 10 10 Gravel, cemented (water-
Sand water-bearing.__________ 13 23 bearing at 155 ft) . ._______ 110 183
Troutdale formation: Gravel, loose, water-bearing .. _ 37 220
Clay, with soft and hard
streaks; yellow____.________ 50 73
3/1-16H1

[Chester Wrenn. About 1.1 miles southwest of Baker and 1.5 miles southeast of Sara. Alt*‘ude about
336 ft. Drilled by A. C. Locey. Casing, 6- and 4-in. to 219 ft}

Pleistocene alluvial deposits: Soil. 10 10 || Troutdale formation:—Con.

- Troutdale formation: Sand.._______ 18 118
Sand and gravel_ ... - 25 35 Boulders, shot m 219
Gravel and clay_._.. - 66 100
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TABLE 17.—Maierials penetrated by representative wells—Continued

. Thick-| Depth Thick- | Depth
Materials ness (feet) Materials ness | (feet)
(feet) (feet)
3/1-17F1
[D. P. Piechioni. About 0.5 mile southwest of Sara. Altitude about 175 ft. Drillel by A. C. Locey.
Casing, 6-in. to 186 ft]
Pleistocene alluvial deposits: Troutdale formation:
Soilandclay.-.________.__.__ 18 18 Clay and gravel. __._...___.._ 7 143
30 48 Clay, water-bearing. 7 150
11 59 Gravel..._._____..__ 31 181
11 70 Gravel, water-bearing._ . ____._ 5 186
40 110
6 116
10 126
10 136
3/1-18H2
[F. M. McWilliams. About 3.1 miles southwest of Baker. Altitude about 170 ft. Drilled by H. I. Bott
ner, 1952, Casing, 6- to 4-in. to 196 {t; perforated liner from 161 to 196 ft]
oldwell... ... 164 164 || Troutdale formation:
Gravel, cemented....__ 27 191
Gravel, water-bearing. 5 196
3/1-18J1
[Valley Erwin. About 0.8 mile southwest of Sara. Altitude about 175 ft. Drilled by A. C. Locey. Cas-
ing, 6-in. to 187 ft]
Pleistocene alluvial deposits: Troutdale formation:
Clay, sandy ... 38 38 Gravel, cemented........_..__ 38 180
Sand, gray._ .. _..__...___.. 37 75 Sand, black ... 7 187
Sand, blue ... ... 15 90
Clay, blue.._______________.__ 30 120
Sand, gray._ oo ..__ 15 135
Clay, blue..___.______._____._ 7 142
3/1-1832

[C. W. Hartman. About 0.8 mile west of State Route 1T on road about 0.6 mile so1th of Sara School.

Altitude about 160 ft. Drilled by A. C. Locey. Casing, 6-in. to 181 ft]

Pleistocene alluvial deposits: Troutdale formation:
Soil and sand 41 41 Gravel, cemented........__.__ 25 145
Sand, water-bearing 31 72 Light material(?).. 22 167
Clay, sandy 36 108 Gravel and sand.._..__.______ 7 174
Clay . e 12 120 Gravel, water-bearing. . ___.__ 7 181

3/1-18Q1
[C. E. Grelle. About 2 miles northwest of Felida. Altitude about 130 ft. Drilled by R. J. Strasser. Cas-
ing, 10- and 8-in. to 302 ft]

Pleistocene alluvial deposits: Troutdale formation:
Surlace topsoil_..___ 2 2 Gravel, cemented.._......____ 70 170
53 56 Gravel, water-bearing .. - 156 185
37 92 Gravel, cemented.... - 51 236
8 100 Clay,blue_._._..._____ - 19 2566
Gravel, water-bearing. . ___.__ 47 302

3/1-19R1
[Z. Herzog. About 0.2 mile east of Northern Pacific track, 0.8 mile south of Salmon Cresk. Altitude about
171 ft. Drilled by George Marshall. Casing, 6-in. to 165 ft]

Pleistocene alluvial deposits; Troutdale formation:
ClaY - oo 104 Gravel, cemented-_.._.____.__ 58 162
Gravel, water-bearing_ _______ 3 165
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TABLE 17.— Materials penetrated by representative wells—Continu>d

Thick-|{ Depth Thick- | Depth
Materials ness (feet) Materials ness (feet)
(feet) (fent)
3/1-20C1

[A. G. Makiand C. O. Mickey. About 2 miles north of Felida. Altitude about 170 ft. Dril'ed by R. A.
Jobes, 1951. Casing, 6-in. to 183 ft]

Pleistocene alluvial deposits: Troutdale formation:
Sand and yellow clay..._._... 35 35 Gravel, cemented; water-
Sand, blue, water-bearing; bearing at 136 ft__._____.._. 40 145
w-lth streaksofblue clay____ 70 105 Sand and gravel, heaving_____ 33 178
Sand and gravel, water-bear-
17 S, 5 183
3/1-20G1

[E. E. McIrvin. About 1.1 miles east of Northern Pacific track, 0.4 mile north of Salmon Cre<k, on State
Route 1T. Altitude about 170 ft. Drilled by George Marshall. Casing, 6-in. to 166 ft]

Pleistocene alluvial deposits: Troutdale formation:
Silt. 25 25 Gravel, cemented._ ... 35 135
65 90 Sand, fine (quicksand) 20 156
10 100 Gravel and sand._.._. 8 163
Gravel, course...___..._....__ 3 166

3/1-2031

[A. H. Sasse. About 1.5 miles north of Felida. Altitude about 80 ft. Drilled by A. M. Jannsen, 1949
asing, 6-in. to 88 ft]

Pleistocene alluvial deposits: Troutdale formation:
Topsoil and clay.....- 35 35 QGravel, sandy, water-bearing. 11 86
Clay, sandy...... 30 65 ROCE - e 2 88
Sand (quicksand) 10 75
3/1-21R1

[George Kapitanovich. About 2.3 miles southwest of Baker, Altitude about 175 ft. Drilled in 1951.
Casing, 8-in. to 165 ft]

Pleistocene alluvial deposits: Troutdale formation:
(975 10 10 Gravel, cemented._.__.._...__ 65 1565
Beaver dam.__ 35 45 Gravel loose, water-bearing._ . 10 165
Sand, blue.... 5 50
Clay, blue, and sand._. 40 90
3/1-22P1

{J. D. Sullivan. About 2.1 miles south of Baker. Altitude about 187 ft. Dug by J. E. Hollenback, 1954.
Casing, 36-in. to 35 ft; perforated from 25 to 35 ft.}

Pleistocene alluvial deposits: Ple!stocene alluvail deposits—con.
Topsoil 2 2 Sand. ..o 10 35
Clay.. 23 25
3/1-23E1

[J. A. Heidecker. About 0.756 mile north of Salmon Creek School on U.S. Highway 99. Altitude about
205 ft. Drilled by J. E. Hansen, 1852. Casing, 6-in. to 175 ft; perforated from 114 to 117, frort 142 to 147
ft, and from 159 to 169 ft]

Pleistocene alluvial deposits: Troutdale formation: .
(3111 DN 5 5 Sand, heavy, mixed with
Clay, yellow________ ... __. 30 35 ljght gravel___... ———— - 22 117
Sand, water-bearing.___....__ 30 65 Gravel, cemented_.___________ 21 138
Clay )1 LU 30 95

Gravel, cemented, with loose
gravel and sand. oo oo 37 175
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TABLE 17.—Materials penetrated by representative wells—Ccntinued

. Thick-| Depth Thick- | Depth
Materials ness (feet) Materials ness (feet)
(feet) (feet)
3/1-2332
[Lee Hixon. About 0.8 mile northeast of Salmon Creek School and 0.5 mile east of 017 U.S. Highway 99
Altitude about 310 ft. Casing, 36-in. to 97 ft]
Troutdale formation: Troutdale formation—Continued
Upper member: Lower member: 17 111
Norecord. o ovooee 85 85 1Y - e
Gravel, coarse__._.._._.__.___ 5 90
Gravel, fine, black._____._.... 4 94
3/1-23M2
[L. B. Hathaway. About 1.5 miles north of Salmon Creek and 0.5 mile west of U.S. Highway 99, Alti

tude about 205 ft. Drilled by H. Bottner, 1951,

Casing, 8-in. to 171 ft; perforated from 156 to 168 ft]

Troutdale formation:

lay o 18 18 Clay and gravel ... _._....... 14 101
Sand_.... 63 81 Gravel, cemented ____ - 55 156
Clay, blue..ooooooooaos 6 87 Gravel, water-bearing__.__.__ 15 171

3/1-23R1

[John Schreiber.
School.

Casing, 6-in. to 268

About 0.25 mile east of old U.S. Highway 99 and 0.5 mile northea~t of Salmon Creek
Altitude about 290 ft. Drilled by A .C. Locey. ft]

Pleistocene alluvial deposits: Soil. 6 6 || Troutdale formation—Con.
Troutdale formation: Lower member:

Upper member: Clay, blue.._. 6 128
Clay . - oo 38 44 Clay, red. 37 165
Gravel, cemented ____.__._..__ 78 122 Sand, dry- 33 198

Clay, blue 66 264
Sand _ e 4 268
3/1-24H2

[J. Brougher. About 0.2 mile west of Salmon Creek School.

Locey. Casing, 6-in. to 108 ft]

Altitude about 155 ft. Drilled by A. C.

Recent alluvium: Soil and sand. . 8 8 || Troutdale formation—Con.
Troutdale formation: Lower member:
Upper member: Clay, yellow. oo 9 72
Gravel and boulders 8 16 Clay, gray.. 4 76
i 2 18 Clay, green. 19 95
10 28 Sand, brown._._..... - 9 104
1 29 fand, black, water-bearing. . - 4 108
15 44
8 52
1 63
3/1-24K1

{R. H. Todd. About 0.5 mile west of Pleasant Valley School at junction of Salmon Craek and Mill Creek.

Altitude about 140 ft.

Drilled by A. C. Locey.

Casing, 6-in. to 85 ft]

Recent alluvium: Sand__.________ 5 5 || Troutdale formation—Continued
Troutdale formation: Lower member:
Upper member: Gravel___ - 20 25 Clay, blue_... 40 65
Sand, black . 19 84
Sand, red-. o oceamemaae- 1 85
3/1-24K2

{R.J. Darling. About 2.4 miles southeast of Baker.

Altitude ?bout 125 ft.

Casing, 12-in. to 58 ft

Drilled by George Zent, 1956.

Pleistocene alluvial deposits: Soil.
Troutdale formation:
Upper member:
Clay, sandy . ..o ...
Gravel, heavy, water-bearing.

2 2
3 5
16 21

Troutdale formation—Continued
Lower member:
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TABLE 17— Malerials penetrated by representative wells—Continu~d

Thick-| Depth Thick-| Depth
Materials ness (feet) Materials ness | (feet)
(feet) (fent)
3/1-24L1

[R. J. Darling. About 2.3 miles southeast of Baker.

Altitude about 155 ft.

Drilled by A. M, Jannsen

[F. L. Davies.

Altitude about 1951t. Drilled by

R. A.Jobes. Casing, 6-in. to 169 {t]

1953. Casing, 12-in. to 70 ft}
Pleistocene alluvial deposits: Troutdale formation—Continued
17 17 Clay, vari-colored . __.__._____ 485 570
3 20 Sand. .. 178 748
58 78
7 85
3/1-24R2
{E. R. Kadow. About 1.5 miles east of Salman Creek School. -Altitude about 225 ft. Drilled by Hansen,
949, Casing, 8-in. to 179 ft]
- Pleistocene alluvial deposits: Troutdale formation:
Solb. .. 5 5 Upper member:
Clay and light-colored sa: 20 25 Gravel, cemented. . .__._..__ 60 140
Sand, water-bearing. ___._..__ 15 40 Rocks, blg, -water-bearing,
Pleistocene alluvial depoclts and withelay. .o ocoecaeeee 10 150
Troutdale formation: Clay, Lower member: Sandstone
black and yellow.__..__________ 40 80 TOCKS oo 28 179
3/1-25G1
[A. R.Smoole. About 2.9 miles southeast of Baker. Altitudeabout 217 ft. Drilled by J. E. Fansen, 1952,
Casing, 6-in. to 92 ft
Pleistocene alluvial deposits: Pleistocene alluval deposits—Con.
Topsoil 5 5 nd, water bearing...._____. 10 85
Sand and clay. ... 13 18 || Troutdale formation: Gravel
uicksand.. 42 - 60 ‘water-] ng e 7 92
lay, blue. ... 156 75
3/1-25M1
{L.A.Tesch. About0.8 mile east of Salmon Creek School and 500 ft east of Salmon Creek. Altitude about
1056 ft. Drilled by R. A. Jobes. Casing, 6-in. to 64 ft)
Recent alluvium: Troutdale formation—Continued
Gravel and boulders. _.__..__. 14 14 000 3 4
Sand .- e s 5 19 Clay and gravel.__ 17 51
Troutdale formation: Gravel._._._.___. 2 53
Gravelandsand._..__._....__ 3 22 d.._.. 4 57
Gravel, sandy.__._. 7 29 Gravel. . . s 7 64
Gravel, cemented 2 31
3/1-25Q1
[Jacob Schwann. - About 0.5 mile west of County Road 59, on County Road 6, near Salmon Creel”. Altitude
about200ft. Drilled by A. C. Locey. Casing, 6-in. to 108 {t]
Pleistocene alluvial deposits: Soil, Troutdale formation:
sandy . oo eee.. 30 30 Sand and gravel......._.__.__ 20 50
Clay, blue__.___.. 30 80
Gravel, sandy 28 108
3/1-26C1

About 6 miles north of Vancouver, just west of Salmon Creek School, on U.8. Eighway 99.

‘Pleistocene alluvial deposits:
sandy, clayey, and

'y

33

Troutdale formation:

Gravel, cemented

- Sand and gravel, water-
bearing

45 140

169
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TABLE 17.—Materials penetrated by representative wells—Continued

Thick-| Depth Thick-} Depth
Materials ness (feet) Materials ness (feet)
(feet) (feet)
3/1-32J2

[W. H. Yost. About 1 mile northwest of Lake Shore School and 0.3 mile east of Northern Pacific track.
Altitude about 198 ft. Drilled by R. A. Jobes. Casing, 6-in. to 178 ft]

Old hole,norecord._._...._____.. 23 23 || Troutdale formation:

Pleistocene alluvial deposits: Gravel, cemented . .. .___.___ 65 138
Clay o ceoeoceeeee —— 20 43 Sand. oo 10 148
Sand . .. 30 73 Sand, with some gravel, gravel

proportlon increasing with
depth._ .o 30 178

3/1-33D1

[G. Van Volkenberg. Near Felida, about 1 mile east of Northern Pacific track, on County Road 14. Alti-
tude about 215 ft. Drilled by A. C. Locey. Casing, 6-in. to 186 ft]

Pleistocene alluvial deposits: Troutdale formation:

Soil_ . 35 35 Gravel ..o 20 155
Sand.__ 10 45 Sand (quicksand) - - 6 161
Clay.oaoo-- 33 78 Gravel, cemented _ .. - 24 185
Clay, sandy._ 7 85 Boulders. . - 188
Sand. ..o oo 50 135 Clay-. - 5 193

Gravel _ .ol 5 198
3/1-33M2

[R. A. Garner, About 5 miles northwest of Vancouver and 1 mile south of Felida. Altitude about 215 ft
Drilled by Almer and Brockway, 1950. Casing, 48-in. to 40 ft]

Pleistocene alluvial deposits: Pleistocene alluv:lal deposits—Cor.
Loam, sandy - .- —-_._._ 6 6 Sand, black . ... 12 39
Clayand sand._.__.____.._____ 21 27 Sand fine, black, and clay. .. 1 40
3/1-33R1

[W. E. Kennedy. About 1.25 miles southeast of Felida. Altitude about 225ft. Drilled by A. M. Jannsen,
1949. Casing, 8-in. to 215 ft, 6-in. to 237 ft; perforated from 216 to 237 ft]

Pleistocene alluvial deposits: Troutdale formation:
Topsoiland elay_.._..._..___ 20 20 Gravel. ..o C 75 210
Sand_ __........__ 50 70 Sand (quicksand)._ - 2 212
Clay, red.._. ... ... 15 85 Gravel, water-bearing._ - 13 225
Sand._ ol 50 135 Gravel oo 20 245

3/1-34G1

[F. Kluttenhoff. About 4 miles north of Vancouver and 0.2 mile south of County Road 14, on old U.S.
Highway 99. Altitude about 170 ft. Drilled by Pete Hanson]

Pleistocene alluvial deposits: Troutdale formation—Con.
Clay and sand, mixed_.________ 80 80 Sand and gravel.__.____._____ 20 160
Troutdale formation: Sand, with little gravel ___._. 20 180
Gravel, cemented hard._.__.__ 60 140 Gravel, cemented - ...__.__. 32 212
3/1-34G2

[Paul Borchers. About 4 miles north of Vancouver, at intersection of old U.S. Highway 99 and County
Road 14. Altitude about 160 ft. Drilled by A. C. Locey. Casing, 6-i1. to 129 ft}

Soil . o __._ 4 4 || Troutdale formation—Con.

Pleistocene alluvial deposits and Sand (quicksand)__._______.. 4 72
Troutdale formation: Soil, sand, Boulders. . .. __.____._______.. 8 80
and gravel______________________ 56 60 Sand, cemented . _ _ 18 98

Troutdale formation: Boulders. - .—..ooooooo___.__ 14 112

Boulders, shot......_.._._____ 8 68 Gravel, water-bearing________ 17 129
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Thick-| Depth Thick- { Depth
Materials ness (feet) Materials nesr | (feet)
(feet) (feet)
3/1-34R1
[Clark County Public Utility District. About 2.4 miles south of Baker. Altitude about 195 ft. Drilled
well. Casing, 12-in. to 275 ft; perforated from 176 to 230 it, from 244 to 252 ft, and from 255 to 270 ft)
Pleistocene alluvial deposits: Troutdale formation—Con.
Tonsoil.._____________________ 3 3 Gravel and brown sand.__.._ 14 169
Clay, yellow______._____._.___ 9 12 Sand. .ol 7 176
Sand water-bearing._ __._.____ 8 20 Sand, coarse, and gravel._____ 11 187
Clay, blue o 40 60 Sand and gravel, cemented .. 8 195
Clay broWn .................. 35 95 Sand and gravel, some clay._. 52 247
Clay, sandy.__..._._.________. 15 110 Clay, blue, with sand and
Troutdale formation: gravel ___________._________ 1 258
Gravel, cemented __..._______ 25 135 Gravel, sandy_ ... _..____..__ 17 276
Gravel and sand; water-
g o 20 155
3/1-35D1

[Thomas Christiansen, About 0.7 mile west of U.S, Highway 99, on old U.S. Highway 99,jv]st south of

Salmon Creek. Altitude about 76 ft.

Drilled by A. C. Locey. Casing, 6-in, to 59 ft

Pleistocene alluvial deposits: Soil_ 6 6 || Troutdale formation—Con.

Troutdale formation: Boulders - - .oooooooooo_.__ 7 43
Gravel . ______ . _.__________ 12 18 Gravel COArse ... 8 51
Roek______ . 6 24|l Sand__ .. ______________ 4 56
Gravel . _.____ . 12 36 Sa,nd black. .________________ 4 59

3/1-35P1

[Columbia Winery About 0.75 mile south of Salmon Creek, on east side of U.S. Highway 9¢. Altitude

about 180 ft. Drilled by A. C. Locey. Casing, 6-in. to 119 ft]

Pleistocene alluvial deposits: Troutdale formation:

SOl sandy. ... ___________ 32 32 Gravel, cemented_________.._ 29 79
and_______ .U 10 42 Sand_ ... 2 81
Clay, blue. .. 6 48 Gravel, cemented.. ._.______.. 9 90
Clay,brown__________________ 2 50 Sand (quicksand)_.._...____ 10 100
Gravel . ______ ... 10 110
Sand, black. _________________ 12 122

3/1-36A1

[Arnold Ueltschi.

About 2.3 miles southeast of Baker.

Altitude about 250 ft. Drilled by Flovd Wicker-
sham, 1954. Casing, 8-in. to 200 ft; perforated from 150 to 170 ft, and from 182 to 195 4]

Pleistocene alluvial deposits:

Troutdale formation—Con.

Topsoil _._.__________._._..__ 5 5 Sand, brown, water-bearing___ 16 143
Siltandsand._....________.._ 60 65 QGravel. cemented, water-

Silt and sand, brown, water- bearing.______.._.._.________ 173

bearing_ ___________.________ 30 95 Sand, fine, and boulders..__.. 179
Clay,blue..__._________._..___ 23 118 Gravel, coarse, open (?) water-

Troutdale formation: bearing. ... ... 16 195

Clay, yellow . ___.______.__.__ 9 127 Gravel, cemented_ ___________ 5 200

3/1-36B1

[J.J. and D. H, Herman. About 6 miles northeast of Vancouver and 1 mile east of Salmon Creek. Alti-

tude about 210 ft.

Drilled by Floyd Wickersham, 1952. Casing, 6-in. to 97 ft, 10 ft of 100 slot screen]

Pleistocene alluvial deposits:

Clay, blue._
Sand, blue

Troutdale formation:
Clay, yellow_.________._______
Graveél, cemented ____________
Gravel, loose______.______._.__

11
15

]8R
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TABLE 17.— Materials penetrated by representative wells—Continued

Thick-| Depth Thick- | Depth
Materials ness (feet) Materials ness | (feet)
(feet) (feet)
3/2-1Q2

[T. L. Roberts. About 1.5 miles southeast of Battle Ground. Altitude about 275 ft. Drilled by Floyd
Wickersham, 1952. Casing, 6-in. to 59 ft]

Pleistocene alluvial fan deposits: Troutdale formation:
Soil . . ____ 3 3 Gravel, cemented - ___________ 11 52
Clay, yellow_ ______________.__ 11 14 Gravel, loose, water-bearing___ 7 59
Sand, brown, water-bearing.___ 21 35
Clay,blue.___________________ 6 41
3/2-2D3

[D. Primley. In Battle Ground, just southeast of intersection of State Routes 1U and 18. Altitude about
290 ft. Drilled by A. C. Locey. Casing, 6-in. to 34 ft]

Pleistocene alluvial fan deposits:

Soil .. 8 8 28
Troutdale formation: 5 33
Gravel, sandy._._._.._..__..__._ 12 20 2 35

3/2-2F1

[H. 8. Gish. About 0.4 mile south of intersection of County Roads 78 and 80. South of Battle Ground.
Altitude about 286 ft. Drilled by A. C. Locey. Casing, 6-in. to 73 ft]

Pleistocene alluvial fan deposits: Troutdale formation:
Soilo .. 2 2 Clay and boulders___.__._.____ “20 32
(] F:3 10 12 Gravel 19 51
Clay . oo 8 59
Gravel, water-bearing 15 74

3/2-3B1
[Town of Battle Ground well 1. Altitude about 284 ﬂ;.] Drilled by H. I. Bottner, 1§54. Casing, 8-in. to
144 ft,

Pleistocene alluvial fan deposits: Sand, yellow, water-bearinz. _ 2 97
8ilt, loam, topsoil..____.___.____ 5 5 Gravel, water-bearing, ard
Troutdale formation: coarse sand. ..o o—-o - 20 117
Gravel, medium______________ 6 11 Sand, water-bearing__________ 2 119
Gravel and large boulders. 21 32 Gravel, loose, medium,
Sand, yellow, and clay.__ 20 52 water-bearing_..._____._____ 16 135
Gravel, cemented._.__.. 15 67 vael loose, coarse. water-
Gravel water-bearing . 3 70|  bearing .___ . .. 3 138
Gravel cemented 22 92 Sand medmm, black, water-
Gravel medium, water-bear- bearing._ . .. ____..__ 4 142
T U, 3 95 Clay, yellow .................. 2 144
3/2-3B3

[Town of Battle Ground. Altitude about 284 ft. Drilled by H. Bottner, 1954. Casing, 12-in. to 144 ft;
perforated from 105 to 112 ft]

Pleistocene alluvial fan deposits: Troutdale formation—Con.
Clay, loam, topsoil. _._______._. 2 2 Sand and clay, gravell7,
Troutdale formation: water-bearing.__.__.__.__.___ 3 70
Clay, brown, and gravel. _..__ 13 15 Gravel, sandy. ..o _.oo.o_.__ 35 105
Bouldersand elay___.__._____ 10 25 Sand, coarse, and gravel;
Gravel, brown sand, and clay_ 20 45 water-bearing. ... _.oc_o.o.- 7 112

Clay, brown, sand, and some Sand, coarse, black, ard
gravel .. _________________ 22 67 gravel; water-bearing_______ 30 142
Clay,blue. . ooeoomemaen 10 152
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TaBLE 17.—Malerials penetrated by representative wells—Continued

Thick-| Depth Thick- | Depth
Materials ness (feet) Materials ness (feet)
(feet) (feet)
“3/23C1

[Fred Vandermast. About 0.6 mile west of intersection of State Route 1 U and 1 8, Battle Ground. Alti-
tude about 282 ft. Drilled by A. C. Locey. Casing, 6-in. to 82 ft.]

Pleistocene alluvial fan deposits: Troutdale formation—Con.
Soil e 4 4 Gravel. .o 17 49
077 10 14 Clay . L 6 55
Troutdale formation: Gra.vel water-bearing. . ___.__ s 27 82
Clay and boulders...__.._..__ 18 32
3/2-3E1

[C. A. Remy. About 1 mile west of Battle Ground and 0.25 mile south of State Route 1 S. Altitude about
275 ft. Drilled by Floyd Wickersham, 1950. Casing, 8-in. to 177 ft; perforated from 65 to 120 ft.]

Pleistocene alluvial deposits: Troutdale formation—Con.
opsoil. ... 6 6 Gravel, cemented, water-
Troutdale formation: bear mg _____________________ 60 114
Upper member: Sand and gravel, water-
Clay, yellow_._.______.__..___ 15 21 bearing. - ceooeeeeeeeeeee .25 139
Clay, blue, and gravel_...._._. 12 33 Lower member:
Clay, yellow, and boulders. .. 21 54 Clay,blue_ ... ..o 30 169
(Notlogged) ... ____._____ 8 177
3/2-3R1

[E. Anderson. About 1.0 mile south of Battle Ground on State Route 1 U, at Scotton Corner. Altitude
about 275 ft. Drilled by A. C. Locey. Casing, 6-in. to 50 1 t]

Pleistocene alluvial deposits: Troutdale formation:
Soil..._. 2 2 Gravel__.. 18 58
Clay, ve! 12 14 Sand, black_ ._________ 5 63
Clay, blue..__ ——- 26 40

3/2-4H2

[Arthur Leggett. About 1.6 miles southwest of Battle Ground. Altitude about 275 ft. Drilled by Floyd
Wickersham, 1953, Casing, 6-in. to 177 ft; perforated from 93 to 127 ft]

Unknown . - .o voomcmmmcmcaan 93 93 || Troutdale formation—Con.
Troutdale formation: Lower member:
Ur(rfer member: Sand, brown._ ... 20 147
ravel, cemented.__..__..____ 18 111 Clay, brown. - 12 159
3 114 Clay,blue_______________..__. 18 177
13 127
3/2-40

[F. W. Hollenbeck. About 1 mile southwest of Battle Ground and 0.5 mile south of intersection of County
Road 56 and State Route 1S. Altitude about 275 ft. Drilled by A. C. Locey. Casing, 6-i1. to 94 ft]

Pleistocene alluvial deposits: Troutdale formation—Con.
Soil 4 4 Gravel, cemented 26 61
Clay, sai 6 10 1 5 66
Sand (quicksa i3 15 10 76
10 25 Gravel, loose, water-bearing. . 18 04
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Thick-] Depth Thiek- | Depth
Materials ness (feet) Materials ness | (feet)
(feet) (feet)
3/2-432

[H. C. Sholund. About 1.7 miles southwest of Battle Ground. Altitude about 270 ft.

Wickersham. Casing, 6-in. to 126 ft; perforated from 102 to 123 ft]

Drilled by Floyd

Pleistocene alluvial deposits:
Topsoil

Troutdale formation—Con.

5 5 Gravel, open(?), and sand;
9 14 water-bearing - 18 79
13 27 Sand, gray, water-bearing. 3 82
4 31 Sand’ and boulders, wal
2:1 o |11 15 97
Clay and boulders_.__________ 18 49 Gravel open(?), watex-
Gravel, cemented, water-| | ||  bearing .._.________._____._. 26 123
bearing.________ _________ 12 61 Gravel cemented ............ 3 126
3/2-5E1
[Leonard Walther. About 3 miles west of Battle Ground and 0.5 mile south of State Highway 1S. Altitude
about 220 ft. Drilled by Floyd Wickersham, 1847. Casing, 6-in.]
Pleistocene alluvial deposits: Troutdale formation:
Topsoil ..o 4 4 Boulders and yellow clay.__... 4 23
Clay, brown. .11 15 Sand, water-bearing 8 31
Clay,blue______ ... 4 19 Graveland sand, water-bearire. 39 70
3/2-5M1

[C. V. Hill
Road 3. Altitude about 220 ft.

About 0.7 mile south of Dollar Corner and 3 miles west-southwest of Battle Ground on County
Drilled by A. C. Locey. Casing, 6-in. t> 80 ft]

Pleistocene alluvial deposits:

Troutdale formation: Gravel,

Clay,sandy_ ..o __.___.__ 5 5 loose, water-bearing____________ 66
Clay, blue, sandy. ... 9 14
3/2-5R1

[M. M. Morgan. About 1.3 miles southeast of Dollar Corner.
Locey]

Altitude about 365 ff.

Drilled by A. C.

Troutdale formation: Troutdale formation—Con.
Upper member: Lower member:
Soll__ ... 20 20 Sand (river sand), dry; tock
Clay, with boulders near R Y 7 S 140 250
bottom.________._.__________ 50 70 Sand (quicksand), wet_______ 140 390
Gravel, cemented .. __._.___._ 40 110 Sha!e, gravelly, blue, water-
bearing. ... 10 400
Clay, blue. ..o faeeaaas 400
3/2-6G1
[A. P. and Martha McDaniel. About 3.9 miles west of Battle Ground. Altitude atout 200 ft. Drilled
by Floyd Wickersham, 1954. Casing, 8-in. to 217 ft; perforated from 45 to 79 ft]
Pleistocene alluvial deposits: Troutdale formation—Con.
Topsoil...__________._ - 7 7 Lower member:
Silte oL 1 18 Clay, brown... 8 100
Troutdale formation: Clay, blue._. 9 109
Upper member: Clay, yellow 5 114
Boulders, sand, and gravel; Sand, coarse, water-bearmg.__ 45 159
water-bearing _____.._____ 12 30 C‘la,v, blue. oo 49 208
Gravel, cemented._ . _.________ 49 79 Sa,ud coarse, blue, water-
Sand, brown, water-bearing._ _ 13 92 na.nng _____________________ 4 212
Clay, blue. ... 5 217
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TABLE 17.—Materials penelrated by representalive wells—Continued

Thick-| Depth Thick- | Depth
Materials ness (feet) Materials ness (feet)
(feet) (fee?)
3/2-6J32

[H. C. Dugger. About 3 miles west of Battle Ground and 0.75 mile south of State Route 1£. Altitude
about 205 ft. Drilled by Floyd Wickersham. Casing, 6-in. to 74 ft]

Pleistocene alluvial deposits: Troutdale formation:
Topsoil 4 4 Gravel, coarse, water-bearing. 15 41
Clay, yellow 13 17 QGravel, cemented, and sand;
Sand, blue, water-bearing____ 9 26 water-bearing__...__...._... 21 62
Gravel, loose, and sand;
water-bearing..__.._.__..... 12 74
3/2-7TEl

[A. Thompson. In Goodhope district, about 1.5 miles south of State Route 1S, on County Road 59. Alti-
tude about 250 ft. Drilled by A. C. Locey. Casing, 6-in. to 163 ft]

Pleistocene alluvial deposits: Troutdale formation:
Soil - 3 3 Gravel, loose. . - 8 118
Sand (quicksand) — 70 78 Sand, coarse, bl 14 132
Sand, black.._.. —- 37 110 Sand, black_ 13 145
Sand, coarse.. 17 162
No record, w: 1 163

3/2-8A1
[R. B. Agard. About 3.1 miles southwest of Battle Ground. Altitudeabout 275ft. Drilled by B. L. Price,
1953. Casing, 8-in. to 170 ft; perforated 130 to 154 ft]

Pleistocene alluvial deposits: Troutdale formation:
Topsoil 5 5 U%’ﬁ’ member:
ST o () TR 35 40 yand gravel ...ooceoo. 10 85
Silt, blue . o eee e 35 75 Clay, blue.___.._.. 5 90
Sand and gravel 64 154
Sand and fine gravel.......... 3 157
Lower member: Sand, fine_..._ 13 170

3/2-8D2
[R. C. Chapman. About 3.7 miles southwest of Battle Ground, 700 ft southeast of northwest co-ner. _Alti-
}:;xde sﬁ)glg 2&% f‘tt i Drilled by B. L. Price, 1953. Casing, 10-in. to 127 ft; perforated from 100 t~ 107 ft and
om

Pleistocene alluvial deposits: Troutdale formation—Con.
Topsoil 3 3 Gravel. o eeecceeeeeae 10 65
8ilt, blue 22 25 Gravel and sand._. - 15 80
Troutdale formation: Gravel and dirt. - 25 105
Gravel and sand._.._.. 20 45 Gravel, clean.. - 22 127
Gravel, fine, and san 10 55
3/2-8M1

[7. R. Tappan. About 3.7 miles southwest of Battle Ground. Altitude about 2311ft. Drilled ty F. Wick-
ersham, 1955. Casing, 6-in. to 112 ft]

Pleistocene alluvial deposits: Troutdale formation:
Topsoil 3 3 Sand and gravel ..o oooooo 6 65
Clay, yellow_____._____.____... 12 15 Gravel, cemented.. — 15 80
Clay, blue... - 12 27 Sand and gravel.__ - 21 101
Sand, gray 32 59 Gravel, open(?). oocceocmceece 11 112
3/2-9A1

[Clarence Larsen. About 1.5 miles southwest of Battle Ground, near Meadow Glade. Alti‘ude about
280 ft. Drilled by B. L. Price, 1952. Casing, 10-in. to 150 ft; perforated from 130 to 145 ft]

Pleistocene alluvial deposits: Troutdale formation:
Topsoil 4 4 Clay, blue, and gravel.___.._. 20 65
Silt, brown_____.._..._._____. 26 30 Clay, brown, and gravel ..... 20 85
Silt, blue 6 36 Sand and gravel, muddy--.-- 85 150
Mud, heavy, blue....._._..... 9 45
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TaBLE 17.— Materials penetrated by representative wells—Continued

Thick-| Depth Thick- | Depth
Materials ness (feet) Materials ness (feet)
(feet) (feet)
3/2-9D1

[L. A. Vallet. About 2.6 miles southwest of Battle Ground. Altitude about 285ft. Drilled by Rupert A.
Jobes, 1952. Casing, 6-in. to 130 ft]

Pleistocene alluvial deposlts’ Troutdale formation:
Topsoil 1 1 Sandand gravel ______.__.___ 30 75
Clay. c o emeeee 2 3 Gravel, cemented; water-
Sand, yellow_ . ... 9 12 bearing below 92 ft 52 127
Sand, blue, water-bearing._ .. _ 32 44 Gravel ... 1 128
Clay, blue. e 1 45 Clay and gravel; no water. .. 6 134

3/2-9H1

[Columbia Academy. In Meadow Glade, about 0.2 mile north of intersection of County Roads 56 and 8.
Altitude about 285 ft. Drilled by R. J. Strasser. Casing, 10-in. to 169 ft; perfora‘ed from 60 to 70 ft,
from 110 to 123 ft, and from 124 to 142 ft]

Pleistocene alluvial deposits: Troutdale formation—Con.
Soiland clay...._.__ - 10 10 Upper member—Con.
Sand, yellow. . __ - 20 30 and and gravel ._____________ 3 94
Silt, gray, andsand_...__...__ 25 55 Gravel, cemented - 16 110
Troutdale formation: Sand and gravel, water-besr
Upper member: NG o 31 141
Sand and gravel, water-bear- Sand with small amount of
25 80 gravel. . oo 18 159
11 91 Lower member: Sand, yellovr__ 36 195

3/2-10F1

[E. Gassoway. About 1.5 miles south of Battle Ground, on State Route 1U near intersection with County
Road 8. Altitude about 291 ft. Drilled by A. C, Locey. Casing, 6-in. to 90 ft]

Pleistocene alluvial deposits: Troutdale formation:
Soil S 12 12 Boulders. .. oemeees 5 55
Sand (quicksand). . 28 40 Clay-... 30 85
Clay,blue__________________.. 10 50 Gravel . _ .. eee 10 95

3/2-10H1

[Emil Wall. About 1.3 miles south of Battle Ground, 0.4 mile south of Scotton Corner, and 0.4 mile east of
State Route 1U. Altitude about 275 ft. Drllled by A. C. Locey. Casing, 6-in. to 79 ft]

Pleistocene alluvial deposits: Soil. 20 20 || Troutdale formation—Con.

Troutdale formation: Gravel . .o cccean 10 70
Sand and gravel ____.__._____ 20 40 Sand water-bearing__________ 9 79
Gravel, cemented____.___.____ 20 60

3/2-10L2

[M. 8. Smart. About 0.3 mile east of Meadow Glade, on County Road 8. Altitude ahout 293 ft. Drilled
by A. C. Locey. Casing, 6-in. to 137 ft]

Pleistocene alluvial deposits: Troutdale formation:
Soil 2 2 Clay, ToeKy - - - oo 13 64
Clay, sandy..___.._._..____. 8 10 Boulders and gravel ... 18 82
Sand (quicksand).._.________ 41 51 Gravel, loose, water-bearing_. 56 138
3/2-10M1

[A. F. Gilham. Just east of Meadow Glade, on County Road 8. Altitude about 282 ft. Drilled by A. C.
Locey. Casing, 6-in. to 117 ft]

Pleistocene alluvial deposits: Troutdale formation:
Soil e 5 5 20 79
Sand (quicksand) 45 50 34 113

9 59 Gravel, loose, water-bearing. . 4 117
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TABLE 17.—Materials penetrated by representative wells—Continued

Thick-| Depth Thik- | Depth
Materials ness (feet) Materials nex | (feet)
(feet) (feet)
3/2-10Q1

[G.J. Kavodias. About 0.7 mile southeast of Meadow Glade and 0.8 mile south of intersection of County
Road 64 and State Route 1U. Altitude about 284 fi. Drilled by A. C. Locey. Casing, 6-i1. to 99 ft]

Pleistocene alluvial deposits: ‘Troutdale formation:
Sofl 10 10 Gravelandclay............__ 15 90
Soilandelay.. .o oo 40 50 Gravel, water-bearing.___.____ 9 99
Sand. ... 25 75
3/2-10Q2

[W. R. Wendt. About 2.1 miles southwest of Battle Ground and 700 ft north and 600 ft east of scuth quarter
etgrfgh] Altitude about 285 ft. Drilled by B. L. Price, 1952. Casing, 10-in. to 150 ft; perfora‘ed from 130

Pleistocene alluvial deposits: Troutdale formation:
Topsoil 5 5 5 50
Sl . 40 45 50 100.
50 150
3/2-11C1

[George Granlund. About 1 mile south of Battle Ground and 0.2 mile west of intersection of County Roads
64 and 80. Altitude about 285 ft. Drilled by A. C. Locey. Casing, 6-in. to 91 ft]

Pleistocene alluvial deposits: Troutdale formation:
Soil 2 2 Boulders and clay. 10 26
Clay. .o eeeeeeeean 14 16 Clay, rocky. ... 22 48
Gravel, cemented. 30 78
- Gravel, loose, water-bearing__ 13 91

3/2-11D2

[C. Dietrich. About 1 mile-south of Battle Ground and 0.1 mile east of Scotton Corner. . Altitude about
. 285ft. Drilled by A. C. Locey. Casing, 6-in. to 78 ft]

Troutdale formation:

8 8" Gravel, coarse_ .________.__.__ 24 78
13 21 Sand, black. .. _oooooo . 5 83
24 45

9 54

3/2-11E1

[J. W. Hill. About 1.4 miles south of intersection of State Routes 1S and 1U. Altitude about 28" ft. Drilled
by A. C. Locey. Casing, 6-in. to 58 ft]

Pleistocene alluvial deposits: Troutdale formation:

Soil, sandy loam._______.__._._. 20 20 Clayand gravel ...__.__..___ 12 45
Sand (quicksand)... 13 33 Boulders_.______ 2 47
QGravel, cemented__ 8 55
QGravel ... s 5 60

3/2-11P1

[A. W. Peter. About 2 miles south of Battle Ground and 0.2 mile north of Salmon Creek on County Road
80. Altitude about 265 ft. Drilled by A. C. Locey. Casing, 6-in. to 85 ft]

Pleistocene alluvial deposits: Troutdale formation:
Soil. s 3 Boulders 2 40
Clay, sandy._....ococeeuoane. 10 13 7 47
Sand (quicksand) _.._.___.____ 10 7 54
Y e e 15 8 6!
24 86
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TaBLE 17.—Materials penetrated by representative wells—Continued

Thick-| Depth Thick- | Depth
Materials ness (feet) Materials ness | (feet)
(feet) (feet)
3/2-12R1

[Earl McLavy. About 2.7 miles southeast of Battle Ground and 1.75 miles south of County Road 78, on
County Road 81. Altitude about 254 ft. Drilled by A. C. Locey. Casinz, 6-in. to 43 ft]

Pleistocene alluvial deposits: Troutdale formation:
Soil 12 12 Gravel ... 7 43
Sand. ... 16 28 Sand, black. . ... ._____ 2 45
Clay, yellow.. ..o 8 36
3/2-13B1

[Ray Kielman. About 1.2 miles northwest of Hockinson and 1 mile north of Hockinson Road, on County
Road 81. Altitude about 270 ft. Drilled by A. C. Locey. Casing, 6-in. to 89 ft]

Pleistocene alluvial deposits: Troutdale formation:
Sand,red. ... .. .. 28 2 Boulders. ..o 2 50
Sand, blue..._....__________._ 10 38 Gravel, 100S€. . ooocoomeeo 9 59

Clay,blue ... ... 10 48 QGravel, cemented___._______. 27 86
Gravel, loose____...______..__ 3 89

3/2-13P1

[L. Dietrich. About 1.1 miles west of Hockinson, on Hockinson Road. Altitude about 2838 ft. Drilled by
A. C. Locey. Casing, 6-in. to 133 ft}

Pleistocene alluvial deposits: Troutdale formation—Con.
i 12 12 Sand (quicksand) . ...________ 28 94
16 28 Gravel __..._.__.__ 14 108
21 49 13 121
9 130
17 66 3 133

3/2-14A1

[R. J. Helms, About 1.7 miles northwest of Hockinson, 0.8 mile north of Hockinson Road on Mill Road
Altitude about 280 ft. Drilled by A. C. Locey. Casing, 6-in. to 108 ft]

Troutdale formation:

11 11 Gravel ... ________________ 14 38
13 24 Sand._..__ - 37 75
Clay, yellow. - 5 80
Gravel.._. - 22 102
Sand.... - 3 105
Sand, black..___.___.__._.__ 3 108
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TABLE 17.—Malerials penetrated by representative wells—Continued

Thick-|{ Depth Thick- | Depth
Materials ness (feet) Materials ness | (feet)
(feet) (feet)
3/2-14P1
|Arthur Tikka. About 2 miles west of Hockinson, on Hockinson Road. Altitude about 302 ft. Drilled
by Hamilton-Locey. Casing, 8-in. to 180 ft]
Pleistocene alluvial deposits: Troutdale formation—Con.
Soil - 4 4 || Upper member—Con.
Clay, water-bearing__________ 14 18 Gravel, water-bearing.________ 1 140
Clay and sand, water-bearing. 50 68 Gravel, cemented._ 4 144
Troutdale formation: Sand and gravel__ 1 145
Upper member; Gravel, cemented 4 149
Clay, sand, and gravel________ 17 86 Gravel and sand.... 1 150
Clay and gravel, water- Gravel, cemented 6 156
bearing. 1 86 Sand and gravel._ 3 159
Sand, gravel, and clay._.__.___ 15 101 Gravel and clay. ... 4 163
Sand and gravel, with red Sand and gravel, water-
water. 2 103 hearing, 1 164
Sand, clay, and gravel__.____. 5 108 Gravelandelay_ ... 3 167
Sand and gravel_._._ 2 110 Gravel, loose, and sand, with
Clay and gravel. .. 4 114 gray water . _ceoeoooo 3 170
Gravel and sand._. 2 116 Lower member;
Gravel and clay_ 5 121 Clay, red oo 3 173
Tavel. ... ... 1 122 Clay, blue.__ 12 185
Gravel and clay. 3 125 Clay, brown ... _cceceeo_. 10 195
Clay and sand..._ 1 126 Clay, blue, and gravel; water-
Sand and gravel__. 1 127 bearing 1 196
Gravel, cemented.. 2 129 Shale, blue. ... __oooooo__ 11 207
Sand and gravel. 3 132 Gravel._______.__ 1 208
Gravel. . ool 7 139 Shale, blue to black_ _ _...___. 7 215
3/2-16M2
[Clinton Higdon. About 1 mile southwest of Meadow Glade. Atlitude about 270 ft. D-illed by H.

Bottner, 1952 Casing, 8-in. to 157 ft; perforated from 112 to 116 ft, from 128 to 135 ft, and from 140 to 152 rt]

Pleistocene alluvial deposits:
Topsoil

Troutdale formation:

....................... 8 Gravel, cemented_...coeeoo. 13 84
and ____________________ 11 19 Gravel, large_____. - 28 112
Sand, cemented, brown._ 9 28 Gravel, water-bearing_ _ ] 118
Sand, dark-brown...____ 3 31 Sand, yellow, and gravel. 8 126
Sand, blue_______.__..___.__.. 40 71 QGravel, cemented. .. .. 1 127
Gravel, water-bearing 28 156
Sand, brown_________________ 2 157

3/2-17D1
[F. Thomas. About 2.2 miles south of Battle Ground Road and 1.6 miles northwest of P'easant Valley

School, on County Road 3. Altitude about 230 ff..

Drilled by A. C. Locey. Casing, 6-in. to 64 ft]

Pleistocene alluvial deposits:
Soil

4
Sand.- .o 41 45
Clay, sandy . ooocooooooooe 15 60

Troutdale formation:

3/2-17J1
[W. M. Higdon. About 4 miles southwest of Battle Grovnd and 0.5 mile north of County Road 72, on Bin-

ner Road. Altitude about 261 ft. Drilled by A. C

incey. Casing, 6-in, to 116 ft]

Pleistocene alluvial deposits: Soil. 15 15
Troutdale formation:
Gravel and sand.._.__..._._.. 60 75

Troutdale formation—Con.
Gravel, cemented........_._.. 15 90
Gravel water-bearing ... 26 116

695-385 O - 64 - 16
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TABLE 17.—Materials penetrated by representative wells—Continued

Thick-| Depth Thick- | Depth
Materials ness (feet) Materials ness | (feet)
(feet) (feet)
3/2-17Q1

[J. M. Morgan. About 1.9 miles west of Brush Prairie. Altitude about 250 ft. Drilled ¥ v H. I Bottner
1952. Casing, 8-in. to 235 ft, 6-in. from 230 to 304 ft; perforated 113 to 119 ft and from 285 to 301 ft]

Pleistocene alluvial deposits: - Troutdale formation—Con.
Topsoil 8 8 Lower member—Con.
Sand, dirty.. 48 56 Sand, brown. ..., 42 187
Clay, blue_____ 2220227177 12 68 Clay and gravel.... 1 188
Troutdale formation: Gravel, water-bearing 2 190
Upper member: Sand, brown- PR 37 227
Gravel, cemented._.._._...__. - 45 113 Clay e 53 280
Gravel, water-bearing_ . ... ___ 7 120 Sandstone -19 299
Lower member: QGravel, water-bearing. . _..... 2 301
Clay, blue, and sand._ . ....... 25 145 Bandstone__._____._______.... 3 304
3/2-18C1
[B. Sellinger. About 2 miles east of Baker, at intersection of Mill Creek and County Road 8. Altitude

about 200 ft. Drilled by A. C. Locey. Casing, 6-in. to 521t.]

Pleistocene alluvial deposits: Troutdale formation:
Soil 8 8 11 36
Clay. - 17 25 10 46
[] 52
3/2-18C2
[B. Seilinger. About 2 miles east of Baker and 0. 2 mile southeast of intersection of Mill Creek and County
Road 8. Altitude about 200 ft. Drilled by A. C. Locey. Casing, 6-in. to 97 ft]
Pleistocene alluvial deposits: Troutdale formation—Con.
Soﬂ 12 12 Gravel 20 59
......................... 16 28 Clay_ — 18 77
Tmutd&\e formation: | | || Rock._.... 11 88
oulders. .. oceocemomeoois 11 39 Sand black 97
3/2-18D1

[J. T. Pagel. About 5 miles southwest of Battle Ground and 500 ft south and 125 ft east of rorthwest corner.
&)lttituot‘lle‘:})out 2051t. Drilled by B. L. Price. Casing, 8-in. to 190 {t; perforated from 42 to 47t and from
0

UnKnOWN - o oo oo 43 43
’I‘rIt}utdale torrggﬁon: T%g‘tg:l; I:];rg:rti-ga—fon.
pper member: §
o Y - Nt I B
g{?v(él_‘lvf?__?l’f‘__}f_y_"fi_?f_ 43 ‘90 Lower member: Clay, blue.... 112 220

3/2-19A1
[Erllllest]Dnn]ap. About 2.3 miles west of Brush Prairie. Altitude about 200ft. Drilled by Floyd Wicker-
sham

Pleistocene alluvial-deposits: Troutdale formation:
Topsoil 4 4 Gravel, cemented, water-
Clay; yellow_...__..____._____ 14 1811  bearing oo 28 69
Sand, blue, water-bearing. 5 23 Gravel fine, and sand; water- -
Clay, blue.ee ... S 18 41 bearing. 14 83
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TABLE 17.—Materials penetrated by representative wells—Contirued

Thick-| Depth Thick- | Depth
Materials ness (feet) Materials ness | (feet)
(feet) (feet)
- 3/2-19B1

{L. L. Demming. About 0.8 mile northeast of Pleasant Valley School, at intersection of Strder Road and
County Road 65. Altitude about 210 ft, . Drilled by A. C. Locey. Casing, 6-in. t> 66 ft]

Pleistocene alluvial deposits: Troutdale formation:
Soil _________________ 2 2 Gravel, cemented _..__________ 24 58
Clav, sandy. 22 24 Gravel, loose, water-bearing_ _ 8 66
Clay_. .. 10 34
3/2-19G1

[H. L. MeDowell. About 0.6 mile east of Pleasant Valley School on Studer Road. Altitude about 170 ft.
Drilled by A. C. Locey. Casing, 6-in. to 20 ft)

Recent alluvium: Soil____________ 6 6
Troutdale formation:

Troutdale formation—Con.

Gravel.___ 12 18 Gravel__.__ 2 30
Rock._ 10 28 Sand, black__ 1 31
3/2-20C1

[C. W, Parker. About 0.4 mileeastof County Road 3, on County Road 72. About0.5mile north of Salmon
Creek. Altitude about 235 ft. Drilled by R. A. Jobes. Casing, 6-in. to 69 ft]

Pleistocene alluvial deposits: Troutdale formation: Gravel,
C - 49 49 probably with some blue sand
10 59 and silb(?) ..o 10 69
3/2-21A1

[J. Shefek. About 0.5 mile west of Brush Prairle. Altitude about 290 ft. Drilled b owner]

Pleistocene alluvial deposits: Troutdale formation—Con.
Sand, water-bearing____________ at 34 Gravel, cemented ______.______ at 100
Troutdale formation: Gravel sand, and boulders;
Hardpan (gravel, cemented?). 5 39 water-bearmg. Sand comes
Sand, blue, water-bea.rmg_ . at 45 1 ¢ W 43 143
Gravel, water-bearing_ _______ at 143
3/2-21A2

[W. Lane. About 0.7 mile northwest of Brush Prairie on County Road 72. Altitude about 265ft, Drilled
by A. C. Locey. Casing, 6-in. to 71 ft]

Pleistocene alluvial deposits: Troutdale formation:
i 10 10 13 57
12 22 2 59
22 44 12 71
3/2-21A3

[M. T. Radke. About 0.8 mile northwest of Brush Prairie. Altitude about 265 ft. Dr'lled by B. L.
Price. Casing, 6-in. to 139 ft]

Pleistocene alluvial deposits: Troutdale formation:
Topsoil _____________ 4 4 Sand and some gravel _.___._ 20 120
Clay and sand 28 32 Gravel and sand, water-bear-
Clay, blue_____ 6 38 IR o immeeaa 19 139
Siltandsand_________________ 62 100
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TaBLE 17.—Malerials peneirated by representative wells—Cont nued

Thick-| Depth Thick- | Depth
Materials ness (feet) Materials ness | (feet)
(feet) (feet)
3/2-21A4

[S. E. Wellman. About 0.8 mile northwest of Brush Prairie.

Altitude about 265 ft, Drilled by Floyd

Wickersham, 1954. Casing, 8-in. to 148 ft; perforated from 132 to 145 ft]

Pleistocene alluvial deposits:

6 9
Sand, brown 29 38
Sand, brown, water-bearmg__. 25 63
15 78
5 83

Troutdale formation:

Gravel, cemented ________.____ 43 126
Sand, Plue - 2 128
Gravel, cemented, and sand;

water-bearmg ............... 20 148

3/2-21K1

{Fred Moore. About 0.9 mile west of Brush Prairie.

Altitude about 290 ft. Drilled by B. L. Price, 1953.

Casing, 12-in. to 290 ft; perforated from 150 to 180 ft and from 270 to 290 ft]

Pleistocene alluvial deposits: Troutdale formation—Continued
Topsoil 3 3 Lower member:
Clay 15 18 20 205
Siltandsand_.______.___.____ 85 103 240
Troutdale formation: 7 247
Upper member: 6 253
Sand and gravel______________ 37 140 37 290
Gravel_.___.____ 25 165
Gravel, muddy 20 185
3/2-22F1

[Andrew Erkkila. In Brush Prairie, at intersection of State Route 1U and T. H. Adams Road. Altitude

about 297 ft. Drilled by A. C. Locey. Casing, 6-in. to 120 ft]
Pleistocene alluvial deposits: Troutdale formation:

Soil. - - 4 ravel. ..o 4 102
Clay, sandy 6 10 Sand (quicksand).... 5 107
Sand (quicksand)_ «{2 52 Gravel, water-bearing. 13 120

Y e 70
Sand.. .. _. 28 98

3/2-2271

[Jacob Henkel.

About 0.5 mile southeast of Brush Prairie.

Altitude about 293 ft. Drilled by Floyd

Wickersham, 1955. Casing, 8-in. to 175 ft; perforated from 145 to 160 ft and from 1€5 to 172 ft)

Pleistocene alluvial deposits: Troutdale formation:
Topsoil.. .. 4 4 Gravel, cemented, and sand. . 50 144
Sand, brown 4 8 vael large - 3 147
Clay, yellow_____ 2% 32 Gravel, cemented 1n 158
Sand, clay binder. B 22 54 QGravel, large___ 3 161
Sand, gray_ .- 40 3 164
8 172
3 1756

8/2-23D2
[W. F. Messner, Jr. About 0.8 mile northeast of Brush Prairie. Altitude about 205 ft. Drilled by B. L.
Price, 1952. Casing, 8-in. to 178 ft; perforated from 152 to 172 ft]

Pleistocene alluvial deposits: Troutdale formation:
opsoil. .. . ... 5 5 ravel, mud.___._.. ... 5 90
Mud, brown 30 35 Mud, brown._._._..__ 12 102
Silt, blae- oo 50 5 Mud, brown, and gravel. 43 145
Sand, gravel, and mud.__...__ 33 178
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TABLE 17.—Malerials penetrated by representative wells—Continued

Thick-| Depth T1ick-| Depth
Materials ness (feet) Materials ness | (feet)
(feet) (f2et)
3/2-23H1

[Axel Pelto. About 1.5 miles east of Brush Prairle, Altitude about 295 ft. Drilled by F. Wickersham,
1954, Casing, 8-in. to 193 ft]

Pleistocene alluvial deposits: Troutdale formation:

Topsoil 4 4 QGravel, cemented__________.__ 51 152
Sand, brown, and silt__ - 14 18 Sand, fine, water-bearing.____ 30 182
Clay, blue_.._._._. - 28 46 Gravel, cemented.____________ 4 186
Sand, brown. - 19 65 Sand, coarse, and gravel;

Clay, blue.._ - 10 75 water-bearing ... _______ 8 194
Clay, yellow_______ - 10 85

Sand, blue, water-bearing..__ 16 101

3/2-2371

[E. Kreinbring. About 1.5 miles east-southeast of Brush Prairie, at intersection of County Roads 92 and
93, Altitude about 285 ft. Drilled by A. C. Locey. Casing, 6-in. to 139 ft]

Pleistocene alluvial deposits: Troutdale formation(?)—Con.
Soil . - 4 4 Sand, black _ ... _________..__ 20 105
Clay - - 41 45 || Troutdale formation:
Sand. ... 15 60 Gravel . ___.__ .. 25 130
Troutdale formation(?) Gravel, cemented - 5 135
Clay, yellow_ _ 15 75 Sand, black _ - .o 4 139
Clay,blue. ..o 10 85
3/2-2332

[E. V. Kreinbring. About 1.5 miles east of Brush Prairie, Altitude about 205 ft. Drilled ty G. T. Lane,
1954. Casing, 10-in. to 195 ft; perforated from 135 to 140 ft]

Pleistocene alluvial deposits: Troutdale formation:

Topsoil 2 2 Gravel, water-bearing, with
Sand, brown, and loam.___.__ 1 : sand 4 109
Clay, yellow___.____. 7 10 Gravel, cemented .. _____.___. 26 135
Sand, red____ 8 18 Gravel, water-bearing._ 5 140
Clay, blue___ 10 28 Gravel, cemented . ___ 8 148
Clay, yellow_ 17 45 Gravel, water-bearing. 4 152
Sand, gray._ - 29 74 Gravel, cemented ____ 6 158
Clay, yellow_ 3 ek Gravel, water-bearing. 4 162
Clay, blue__. 26 103 Gravel, cemented - ________._. 9 171
Sand, brown_ _____.._________ 2 105 Sand, coarse, brown, and

gravel; water-bearing_._____ 24 195

3/2-24N1

[W. F. Bennett. About 1.9 miles southeast of Brush Prairie, Altitude about 280 ft. Drilled by B. L.
Price, 1953. Casing, 10-in. to 158 ft; perforated at 120 ft, and from 138 to 152 ft]

Pleistocene alluvial deposits: Pleistocene alluvial deposits—Con.
i 3 3 Mud and sand - 60
7 10 Clay, blue 20 80
25 35 || Troutdale for:
5 40 gravel _______ ... 8 158

3/2-25H1

[Jack Bechill. About0.75 mile north of County Road 5, 0n A. J. Berg Road. Altitude about 261 ft, Drilled
by A. C. Locey. Casing, 6-in. to 111 ft]

Pleistocene alluvial deposits: Troutdale formation:
Soil ... - 7 7 Boulders 23 65
Sand (quicksand) _ - 4 11 Gravel, coarse.._—--—..___._._ 46 111

Clay, blue__._.____________.__ 31 42
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TaBLE 17.—Materials penetrated by representative wells—Continued

Thick-| Depth Thick- | Depth
‘Materials ness (feet) Materials ness (feet)
(feet) (feet)
3/2-25L1

[H. R. and Hilda E. Hoseney. About 2 miles southeast of Brush Prairie. Altitude abo1t 2751t. Drilled
by Floyd Wickersham, 1953. Casing, 8-in. to 295 ft, perforated; gravel plug from 283 to 305 ft]

Pleistocene alluvial deposits: Troutdale formation:
i 3 3 Upper member: Gravel -and
- 3 [ boulders, cemented, water-
QGravel, loose, and boulders.__ 12 18 bearing__ ..o 42 148
Clay, yellow 19 37 Lower member:
Shale, blue._. 5 42 Clay, yellow _ .. _._._____ 3 151
Clay, yel]ow 34 76 Sand, fine, with mica; water-
and. ... 13 89 bearing. .o 143 204
C]ay, blue . 17 106 Sand, coarse, water-bearing. __ 11 305
8/2-27F1

[W. D. Andrews. About 1.2 miles south of Brush Prairie and 0.1 mile north of intersection of Glenwood
;Isgigt}its Road and State Route 1U. Altitude about 285 ft. Drilled by G. H. Locey. Casing, 6-in. to

Pleistocene alluvial deposits: Troutdale formation—Con.
Topsoil 14 14 Lower member:
Sand. s 7 21 Clay,sandy__._._____________ 34 187
- Clay, sandy.. 42 63 Gravel,sandy. .. ____.__._. 2 189
Troutdale formation: Clay. 16 205
Upper member: Gravel, sandy, water-bearing. 1 206
Clay, sandy, and gravel.._.__ 12 75 Clay, sandy..ccooeoomemee. 8 214
Gravel, cemented - ___________ 7 82 Sand, water-bearing__________ 5 219
Gravel sandy, water-bearing_ 13 95 Rock white, floating (pum-
Clay, sandy, and gravel..____ 27 122 we?) 24 243
Gravel, cemented ____.. 12 134 Clay - oo 8 251
Gravel, sandy. .. 2 136 Gravel, ‘“‘volcanic”’__. 2 253
Clay, sandy, an 12 148
Gravel, loose___ 2 150
Gravel, cemente 3 153
3/2-27TF2

[W.D. Andrews. About 1.2 milessoutlrof Brush Prairie. Altitudeabout 285ft. Drillec by R. J. Strasser,
1953. Casing, 12-in. to 279 ft; perforated from 116 to 120 ft, from 128 to 141 ft, from 143 to 151 ft, from 213
to 229 ft, and from 250 to 275 ft]

Pleistocene alluvial deposits: Troutdale formation—Con.
Topsoil 6 6 Clay, blue_ - oo 22 214
Clay, sandy - oo occcoeomaoas 16 22 Sand and gravel, water-
Sand- o 12 34 bearing. . .- 28 242
Clay, blue_..___.______.....__ 19 53 Clay, brown _________________ 7 49
Sandandsilt.. . __.._____.__ 43 96 Gravel with clay binder.__.._ 9 258
Troutdale formation: Gravel and sand, water-
Sand and gravel, water- bearing e 21 279
bearing.._.__ ____._________ 55 151 Gravel Wlth clay binder...... 8 287
Gravel with clay binder...... 11 162 Clay, yellow. - o oocoee. 8 205
Clay, yellow_ ... oo 30 192
3/2-28A1

[R. V. Somerell. About 0.5 mile northwest of intersection of Glenwood Heights Road and State Route 1U.
Altitude about 286 ft. Drilled by A. C. Locey. Casing, 6-in. to 163 ft’

Pleistocene alluvial deposits: Troutdale formation:
Soil. . 18 18 31 121
Subsoil_- .. 26 44 4 125
Sand. ... .77 11 55 20 145
Clay,sandy_ ... 35 90 5 150
14 164
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Thick-| Depth Thick- | Depth
Materials ness (feet) Materials ness (feet)
(feet) (feet)
3/2-28C2

[A. A. Groth. About 1 mile southwest of Brush Prairie.

Altitude about 285 ft.] Drilled by B. L. Price,

1951, Casing, 8-in. to 247 ft; perforated from 163 to 240 ft
Pleistocene alluvial deposits: Troutdale formation:

i 5 5 Upper member:
25 30 Mudandgravel ._.___._______ 67 190
45 75 Mud, blue__ ... 22 212

10 85 Lower member:
Sand blue (qulcksand) ....... 10 95 Sand and gravel .._._.________ 33 245
Clay, blue_ . ______________ 28 123 Clay, blue ... _..._ 2 247

3/2-28G2

[H. L. Grantham. About 0.1 mile south of Glenwcod Heights Road and 0.5 mile west of S*xte Route 1U.

Altitude about 285 ft.

Drilled by A. C. Locey. Casing, 6-in. to 160 ft]

Pleistocene alluvial deposits: Troutdale formation‘
Clay,sandy ... oo . 60 60 Clay,sandy._._ ... _.._._ 40 130
Clay, blue_ __ ... _ 20 80 Sa.nd (quicksand) 10 140
Sand (quicksand), water- QGravel, loose__.__.. 2 142
bearing. ... ... 10 90 Gravel, cemented 13 155
Gravel, loose, water-bearing._ _ 5 160
3/2-28P1

[J. Hebert. About 1.0 mile northeast of Homan, .8 mile west of State Route 1U on County Road 6.

Altitude about 257 ft. Drilled by A. C. Locey. Casing, 6-in, to 170 ft]
Pleistocene alluvial deposits: Troutdale formation:
Soil 3 3 Boulders. - .o _oo_oooooooo 13 104
12 15 Gravel, cemented. _ 65 169
48 63 Gravel, water-bearing..._._.. 1 170
Sand (quicksand) _ 5 68
Clay,sandy..._.__._.._.___ 23 91
3/2-28Q1
[A. Adams. About 1 mile northeast of Homan and 0.6 mile west of State Route 1U, on County Road 6.
Altitude about 272 ft. Drilled by A. C. Locey. Casing, 6-in. to 126 ft]
Pleistocene alluvial deposits: Troutdale formation—Con.
Soil 8 Rock_ . ____. 7 75
Sand___. 18 26 Gravel . ___________._______.__ 21 96
Gravel . 13 39 Clay . 20 116
Clay 17 56 Gravel_______________________ 8 124
’l‘mutda]e formation: Sand, black_ .. _____________ 7 131
Gravel_______________________ 12 68
3/2-29B1
[Fred W. Fleming. About 2.1 mile southwest of Brush Prairie. Altitude about 190 ft. Dug by N. C.
Fleming, 1954. Casing, 30-in. to 15 ft, 12-in, from 15 to 26 ft]
Pleistocene alluvial deposits: Pleistocene alluvial deposits—Con.
Muck, black.____.__._______._ 3 3 Quicksand ... ____.___ 23 26
3/2-29H1

[L. D. Flindt. About 2.1 miles southwest of Brush Prairie.

Altitude about 195 ft.
1953. Casing, 36-in. to 23 ft]

Dug kv C. M. Nye,

Pleistocene alluvial deposits:
Topsoil
Silt soil

Pleistocene alluvial deposits—Con.
Sand
Sand, coarse, water-bearing__.
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TABLE 17.— Materials penetrated by representative wells—Con%inued

Thick-| Depth Thick- | Depth
Materials ness (feet) Materials ness | (feet)
(feet) (feet)
3/2-29M1

[A. Naegeli. About 0.3 mile north of intersection of County Highways 3 and 6. Altirude about 224 ft.
Drilled by A. C. Locey. Casing, 6-in. to 115 ft}

Pleistocene alluvial deposits: Troutdale formation:

________________ - 14 14 Clay and gravel_ 8 89
Sand, coarse_..___ 26 490 Gravel__.______.____ R 22 111
Sand, water-bearing. ... ______ 41 81 QGravel, water-bearing________ 4 115

3/2-30C1

[C. M. Coffey. Between Pleasant Valley and Glenwood and 0.6 mile west of intersectior. of County Roads
3and 70. Altitude about 242 ft. Drilled by A. C. Locey. Casing, 6-in. t~ 109 ft}

Pleistocene alluvial deposits: Pleistocene alluvial deposits—Con.
Soil________ . _______. 10 10 Sand (quicksand) and clay__ . 33 95
Sand (quicksand) 30 40 Sandandelay__.__.__._______ 10 105
Clay, blue__________ 20 60 || Troutdale formation: Gravel .___. 5 110
Sand (quicksand)_________.__ 2 62

38/2-30K1

[Evelyn Berger. About 2 miles east of Salmon Creek. Altitude about 240 ft. Drilled by Courtney Bach,
1951, Casing, 6-in. to 107 it]

Pleistocene alluvial deposits: Troutdale formation: Gravel _____ 7 107
Soil, sandy_ - ______________ 20 20
Sand (quicksand).____..._.___ 80 100
3/2-31M1

[J. L. Lee. About 4.2 miles southwest of Brush Prairie. Altitude about 255 ft. Drilled by Joe Hansen.
Casing, 6-in. to 35 ft; perforated 15 to 35 ft]

Pleistocene alluvial deposits: Pleistocene alluvial deposits—Con.
Topsoil . 6 6 “Quicksand,”” with mixed
Clay, light, s 9 15 elay . e cieeaee 3 35
Sand, water-bearing. 17 32
3/2-33K1

[Homer Mosier. About 0.8 mile east of Homan, 1 mile southwest of intersection of County Road 6 and State
gtl]oute 1U, at end of Miller Road. Altitude about 222 ft. Drilled by A. C. Locey. Casing, 6-in. to 107

Pleistocene alluvial deposits: Troutdale formation:
i 5 5 Clay and gravel . ___.._______ 21 91
13 18 Gravel _________ 2 93
27 45 Clay and gravel. 7 100
25 70 Boulders..... 3 103
Sand, black_.___________.._.__ 4 107
3/2-33P2

[J. Ingstrom. About 0.8 mile southeast of Homan and 0.7 mile west of State Route 1T, on J. Bassil Road.
Altitude about 220 ft. Drilled by A. C. Locey. Casing, 6-In. to 77 ft]

Pleistocene alluvial deposits: Pleistocene alluvial deposits—Con.
Soil 12 12 Sand_ ... [, 68
20 32 || Troutdale form:
13 45 Clay, yellow_ 7 75
17 62 Gravel___ 2 77
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TABLE 17.— Materials penetrated by representative wells—Continied

Thick-| Depth T"ick- | Depth
Materials ness (feet) Materials ness | (feet)
(feet) (feet)
3/2-34L1
[R. O. Woster. About 0.9 mile southwest of Union School and 0.6 mile south of County Ro=d 6, on State
Route 1U. Altitude about 260 ft. Drilled by A. C. Locey. Casings, 6-in. to 134 ft]
Pleistocene alluvial deposits: Troutdale formation:
Soil 7 7 30 81
Sand._ oo 16 23 18 99
Sand (quicksand). 3 26 27 126
Boulders____... 2 28 9 135
Clay, sandy. 23 51
3/2-34N1
[Frank Campbell. About 1.3 miles southwest of Union School, at intersection of State Route 1U and Towle
Road. Altitude about 260 ft. Drilled by A. C. Locey Casing, 6-in. to 128 ft’

Plei%tq?ene alluvial deposits: ’[‘rm(l}tdale formation:
01

1 1 18y - o o e ececccemeeae 9 116
Gravel .. 9 10 Gravel 12 128
Sand. oo eeooaee 97 107
3/2-34P1

[R. T. Gould. About 1.2 miles southwest of Union School, 0.25 mile east of State Route 1U on Towle
Road. Altitude about 252 ft. Drilled by A. C. Locey. Casing, 6-in. to 126 ft]

Pleistocene alluvial deposits: Troutdale formation:

rave 35 35 20 80
Sand. 25 60 24 104
Sand (quicksand) 11 115

Sand and gravel_.. 9 124

Boulders and gravel - 22 146

3/2-34P2

[Henry Thomas. About 1.2 miles southwest of Union School and 0.2 mile north of intersection of State
Highway 1U and Towle Road. Altitude about 270ft. Drilled by A. C. Locey. Casing, 6-in, to 133 ft]

Pleistocene alluvial deposits: Troutdale formation:
7 7 Gravel.._..._. 40 130
S ......................... 28 35 Sand, black. . oo 5 135
Sa.nd (quicksand) - 17 52
Boulders_.._.__ 10 62
Clay, sandy . oo caeeceman .- 28 90
3/3-8Q1

[W. E. Weisenborn. About 2.5 miles northeast of Hockinson and 0.3 mile south of County Road 86 on
County Road 88. Altitude about 540 ft. Drilled by A. C. Locey. Casing, 6-in. to 138 ft]

Troutdale formation: Troutdale formation—Con.
Soil 4 4 Gravel, loose_ . .ooo___._____ 11 101
Clay, red, sandy. 26 30 Clay, yellow, very soft_ - 27 128
Clay, rocky..____ 50 80 Sand, fine, black_.._ - 2 130
Sand (quicksand) - 5 85 Gravel, loose 5 135
Gravel, cemented. ... ___.__._ 5 90 Sand, black, water-bearlng- - 3 138
3/3-17N1

About 0.7 mile northeast of Hockinson and 0.6 mile east of County Road £% on County
Drilled by A. C. Locey. Casing, 6-in. to 102 ft'

{William Ahola.
Road 88. Altitude about 530 ft.
Troutdale formation:
8 2
34

Troutdale formation—Con.
2 Sand and gravel __
36 Sand, water-bearing_

57
9

93
102
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TaBLE 17.—Materials penetrated by representative wells—Continued

Thick-| Depth Thick- | Depth
Materials ness (feet) Materials ness | (feet)
(feet) (feet)
3/3-18R1

[S. K. Bain. About 0.45 mile east of Hockinson Center.. Altitude about 498 ft. Drilled by A. C. Locey.
Casing, 6-in. to 103 ft]

Troutdale formation: Troutdale formation—Con.
Soil 5 5 Sand (qulcksand)._.-.--.---_ 6 94
9804d. e ———— ‘28 33 Gravel .. _.__._... 6 100
Gravel .o 55 -88 - Sand, blacK. . v 8 108

3/3-19A1

[Fred Laws. About0.5mileeastof Hockinson. AMlitudeabout480ft. Drilled by Bill Pr'ce,1952. Casing,
10-in. to 145 ft: perforated fromi 107 to 118 ft]

Troutdale formation: Troutdale formation—Con.

Clay, silt, and some gravel_ - 18 18 Gravel, fine_ _._______...__.._ 4 130
Gravel . ______.________._. 2 20 Sand, gray--_. 4 134
Silt__ ... 33 53 Gravel, fine____ 2 136
Gravel__ 12 65 Sand._._.._... 3 139

B 0 - S - 2 67 Gravel __.____ 6 145
Gravel, water-bearing_ 20 87 Rock, black. _______ 10 155
Gravel with some clay._. 10 97 Gravel, water bearing. 3 158
Gravel, clean, water-bearing__ 23 - 120 Gravel, hard . _________.___.__ 9 167
Sand, red and gravel.._______ 6 126

3/3-19D1

[A. Schimpf. About 0.3 mile west of Hockinson Center. Altitude about 270ft. Drilled by Floyd Wicker-
sham. Casing,” 6-in. to" 68 ft]

Pleistocene alluvial deposits: -{{ Troutdale formation:
Topsoil 4 4 Clay, - blue, and boulders;
Clay, gray_ e 5 9 ted 9 60
Clay, yellow________ - 11 20 Gravel, loose_ ... _ 8 68
_Clay, yellow, and san 16 35
Sand, yellow._._ 15 50
Cilay, blue-green._. 1 51

3/3-21M1

[John Huhtala. About 1.7 miles west of Mountain View School, 0.5 mile north of Griffil Road. Altitude
about 527 ft. Drilled by. Pete Hansen. Casing, 6-in. to 94 ft]

-Troutdale formation: . ||-Treutdale formation—Con.
Clay, yellow, sticky____.______ 20 20 Gravel, cemented. .. __..___. 9 94
Sand (quicksand), yellow,
with some mica_.._.__..__.. 65 85
3,3-32N1

[C. R. Ellenwood, and I. M, Brown. About 2.7 miles south-southeast of Hockinson, at intersection of Del
gr?éo Road and Fifth Plain Creek. Altitude about 275 ft. Drilled by A. C. Loeey. Casing, 6-in. to

Troutdale formation: Troutdale formation—Con
Soil 4 4 . "Sand (quicksand) 12 57
23 27 5 62
18 45 66
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Thick-| Depth Thick- | Depth
Materials ness (feet) Materials ress | (feet)
(feet) (fret)
4/1W-13Q1
[Northern Pacific Railroad. In Ridgefield, about 200 ft north of station. Altitude about 4 ft. Casing,
12- to 10-in. to 109 ft]
Cinders_ ... 2 2 || Troutdale formation—Con.
Troutdale formation: d, coarse, and fine gravel.. 14 63
Sand, yellow, clayey, and QGravel, coarse, and sand .. ___. 3 66
d gravel —- 20 22 Gravel with gray clayey sand.- 12 78
Gravel, cemented_____.____.__ 16 38 Gravel, cemented_ ____.._._. 26 104
Sand, coarse, with some clay; Clay, blue, soft ... 1 105
water-bearing._ ___...____..__ 11 49 QGravel, coarse, and sand.._.._ 4 109
4/1-5E1
[L. R. Hussa. About 2.5 miles west of La Center, on Pekin Ferry Road, 0.7 mile south of Lewis River
measured along road. Altitude about 235 it. "Drilled by A. M. Jannsen. Casing, 8in. to 299 ft]
Troutdale formation: Troutdale formation—Con.
Upper member: Lower member:
Clay, brown_____......_____.. 35 35 e 50 190
ravel, cemented. 20 551  Sand, Ary-c.eeoeoooooo__ 25 215
Gravel . __________ 10 65 - 25 240
Gravel, cemente 64 129 Sand gquicksand) - 56 296
Sand and rock.._. 11 140 Gravel and sand___ - 4 300
4/1-TH1
[E. Johnson. About 2 miles north-northeast of Ridgefield, at junction of Allen Canyon Road and County
Road 24. Altitude about 252 ft. Drilled by A. C. Locey. Casing, 6- to 4-in. to 357 ft]
Troutdale formation: Troutdale formation—Con.
Upper member: Lower member(?):
Soil 2 2 (}ravel andsand.__.._.___.___ 71 28
Sand and gravel 58 60{f Sand._____....__._ - 100 338
Gravel .. .. 30 90 Gravel water-bearing. . __.___ 21 359
Gravel and “shot” boulders.. 30 120
Boulders. ..o 12 132
Boulders and gravel..__..__._ 35 167
4/1-7Q1

[Arthur Whitler. About 1.5 miles northeast of Ridge:

field, 0.6 mile east of intersection of County Roads 21

and 22. Altitude about 200 ft. Drilled by A. C. Locey. Casing, 6-in. to 459 ft]
Norecord. ... ooooas 400 400 Troutdale formation—Con.
Troutdale formation: ) s DO, 94 500
Gravel, water-bearing__._.____ 6 406 Temary volcanies: Rock__.._.__. 50 550
4/1-TRL

[7. O. Downing. About 1.8 miles northeast of Ridgefield and 0.2 mile west of intersection of County Roads

21 and 24. Altitude about 255 ft. Drilled by R.

A. Jobes. Casing, 6-in. to 203 ft]

Troutdale formation:

Troutdale formation—Con.

Upper member: Lower member:
Clay_ . 65 65 Sand, dry. ... ..__.._ 23 188
Gravel, cemented._____.__.____ 100 165 Sand water-bearing. _.____.__ 15 203
Sand’ and blue clay; water-
bearing. - - 203
4/1-8M1

[C. L. Bisher.

21 and 24. Altitude about 255 ft.

About 2 miles northeast of Ridgefield
Drilled by R.

A. Jobes,

and 0.2 mile northeast of intersection of County Roads
Casing, 6-in. to 406 ft]

alluvial deposits:

Pleistocene
Sand

Troutdale formation:
Upper member:

mented

Lower member: Sand .

ce-

Gravel,

140
406
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TaBLE 17.—Materials peneirated by representative wells—Coutinued

Thick-| Depth Thick- | Depth
Materials ness (feet) Materials ness | (feet)
(feet) (feet)
4/1-8N1
[W. Darr. About 2 miles northeast of Ridgefield, near mterseetion of County Roads 21 and 24. Altitude
. about 243 ft. Drilled by R. A. Jobes]
Pleistocene alluvial deposits: Troutdale formation—Con.
Sand_ . _____ 60 60 Lower member:
Troutdale formation: Sand. . 107 257
Upper - member: Gravel, ce- Sandand clay. ... ______f..._..__ 257
mented. .. .._________..____ 90 150
4/1-11B1

[O. P. Lewellen. About 1.6 miles southeast of La Center. Altitude about 120 ft. Drilled by George Zent.
1954. Casing, 6-in.)

Troutdale formation: Troutdale formation—Con.
Upper member: Lower member:
Topsoil 2 2 Clay,sandy.___.....__.__. 46 93
Clay, sandy___ _ 20 22 Sand and sllt water-bearing__ 9 102
Gravel, cemented ...__._.._.__ 26 47 Clay, blue_ .o .. 23 125
Clay, gray .................... 10 135
4/1-11B2
[O. P. Lewellen. About 1.5 miles southeast of La Center. Altitude about 40 ft. Drilled by George Zent.
Casing, 6-in.]
Recent alluvium: Troutdale formation—Con.
Clay, rocky._ . _..______. 12 12 Lower member—Con. 3 98
Clay, sandy_._ - 7 19 25 123
8and, water-bearing_.________ 2 21 4 127
Troutdale formation: 14 141
Lower member:
Clay,blue. ... 74 95
4/1-11G1

[O. P. Lewellen. About 1.6 miles southeast of La Center. Altitude about 16 ft. Drilled by George Zent.
Casing, 6-in. perforated 10 ft in middle]

Recent alluvium: Troutdale formation:
Gravel ... ... 8 8 Upper member(?): Clay, yellow
Clay, sandy - 12 20 rocky. 3 25
Sand and sﬂt water- beanng-. 2 22 Lower member: Clay, blue_.___ 20 45
4/1-16C1

[A. W. Sundvick. West Pioneer. At intersection of U.S, Highway 99 and County Foad 28. Altitude
about 272 ft. Drilled by R. J. Strasser. .Casing, 6-in. to 274 ft]

Troutdale formation—Con.

5 5 Upper member—Con. 7 154
48 53 Gravel, loose, caving______._. 16 170
Clay, vellow, with some sand.- 40 03 Gravel, cemented.... ...
Troutdale formation: Lower member: 88 258
Upper member: Sand, dry. . ..o 14 272
Gravel, cemented...._________ 54 147 Sand water-bearing__________
Sand packed ha!'d (sand- 2 274

stone?) .....................
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Thick-| Depth Thick- | Depth
Materials ness (feet) Materials ness | (feet)
(feet) (feat)
4/1-16D1

[H. Weston. West Pioneer. At intersection of U.S. Highway 99 and County Road 28. Altitude about
265 ft. Drilled by R. J. Strasser. Casing, 6-in. to 277 ft; perforated and gravel-packed from 256 to 270 ft]

Pleistocene alluvial deposits:
Clay, yellow, and topsoil_______ 85 85
Troutdale formation:
Upper member:
Gravel, cemented..___._...___ 53 138
Sand._ . ____._.._____ 3 141
Gravel, cemented 39 180

Troutdale formation—Con.

Upper member—Con. 35
QGravel, loose, dry___.__._____

Lower member: 41
Sand, dry_ ... 14
Sand, water-bearing. _ 7

Sand, dry,hard . _____________

215

256
270
277

41-17H1

[C. B. Moffett. About 2 miles northeast of R:dgeﬂeld and 0.1 mile west of intersection of Cunty Roads
21 and 25. Altitude about 225 ft. Drilled by R. A. Jobes. Casing, 6-in. to 450 ft, 5-in. to 660 ft,

Troutdale formation:

Upper member:
Clay . o eemaeee 30 30
Gravel, cemented_ . ._..._..__ 100 130

Troutdale formation—Con.
Lower member:

Sand, coarse, yellow._______._ 80

Sand (quicksand), fine_._..._ 450

210
660

4/1-1TH2

[C. B. Moffett. About 2 miles northeast of Ridgefield and 0.1 mile west of intersection of C]m.nty Roads

21 and 25. Altitude about 225 ft. Drilled by R. J. Strasser. Casing, 6-in. to 209 ft;

Troutdale formation: Troutdale formation—Con.
Upper member: Lower member:
Topsoil 2 2 Clay, blue and yellow._.._._. 83 190
Clay, yelloW . e oot 26 28 Sand, water-bearing.__.._..___ 19 209
Conglomerate_ .. _—_____. 79 107
4/1-17TH3

[C. B. Moffett. About 2 miles northeast of Ridgefield and 0.3 mile west of intersection of Crunty Roads
21 and 25. Altitude about 200 ft. Drilled by R. J. Strasser. Casing, 12-in. to 200 ft]

Troutdale formation:

Troutdale formation—Con.

Upper member: Upper member—Con. 75 87
opSoil_ .o 2 2 Conglomerate......._cceu-- )
Clay, yellow. _ .o oo 10 12 Lower member: 86 173
Clay, blue and yellow._.__... 27 200
Sand, water bearing.._......_
4/1-19E3
[Town of Ridgefield. Altitude about 35 ft. Drilled by R. J. Strasser, 1955. Casing, 10fn. to 65 ft;
perforated]
Recent alluvium: Troutdale formation—Con.
Surface topsoil .. _.._.___.. 6 6 Gravel, cemented . _____..____ 8 50
Boulders. 4 10 qand, and gravel, water-
Troutdale formation: @~ | ||  bearing ________________ 6 56
Gravel, cemented.  ...___.__ 26 36 Gravel cemented__ ____.o.... 9 65
Gravel water-bearing._ .. ____ [ 42
4/1-19R1
[A. F. Frewing. About 1.1 miles southeast of Ridgefield. Altitude about 240 ft. Drilled by Hansen
Drilling Co., 1955. Casing, 6-in. to 150 ft]
Pleistocene alluvial deposits: Troutdale formation:
Topsoil 3 3 Gravel, cemented_ . _.._____. 65 145
Clay and sand. - 14 17 Gravel and sand
Clay, blue..._ - 8 25 DeAring .o oooeooooaceaan 5 150
Clay, yellow. __ 55 80
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TABLE 17.—Malerials penetrated by representative wells—Continued

Thick-| Depth ‘Thick- | Depth
Materials ness (feet) Materials ness | (feet)
(feet) (feet)
4/1-20C1

{Pear] Talbert. About 1.5 ini.les east of Ridgefield. Altitude about 260 ft. Drilled by Joe Hansen, 1949,
Casing, 6-in. to 343 {t}

Pleistocene alluvial  deposits: Troutdale formation—Con.
Topsoil and yellow clay. ... 10 - 10 Lower member—Con.
Troutdale formation: Sand (quicksand), water- 75 275
Upper member: Clay, yellow, bearing____ - 35 310
with small gravel __.._....... 170 180 Clay, blue..___... 25 335
Lower member: Sand, water-bearing - 8 343
Sand, dry. .. occomeeeceeeas 20 200 Gravel, cemented, and sand ._

4/1-20G1

[John Ryf. About 1.7 miles east of Ridgefield and 1.3 miles west of U.S. Highway 99, cn State Route 1 T.
Altitude about 260 ft. Drilled by R. A. Jobes. Casing to 227 ftj

Pleistocene  alluvial deposits:
Clay, with layers of sand._......

Troutdale formation: Gravel.

90 cemented o ooocoocmoceoooo. 227

4/1-22N2

[J. Timms. About 0.8 mile west of Pioneer. Altitude about 275 ft. Drilled by A. C. Locey. Casing,
6-in. to 174 it}

Pleistocene alluvial deposits: Troutdale formation:
lay, red, sandy._ . ____ 20 20 TavVel . o iocamemne 56 157
Clay, yellow . _ 30 50 Boulders. 3 160
Sand.____.____._ - 30 80 Gravel __._ ... 9 169
Troutdale formation(? Sand, black, and loose gravel;
sandy .. ccieeooooo.. 21 101 water-bearing.__________.__._ 5 174
4/1-23A1

[William McKee. About 4.9 miles east of Ridgefield. ' Altitude about 300 ft. Drilled by Floyd Wicker-
sham, 1953. Casing, 8-in. to 340 ft]

Pleistocene alluvial deposits: Troutdale formation:
Topsoil 5 5 Upper member: Gravel, ce-
Clay, yellow______._.___..._. 12 17 102 207
Clay, brown___ - 6 23
Clay, yellow._____ 57 80 wn - 105 312
Clay, sandy, yellow.......... 25 105 Sand, coarse, water-bearing._._ 11 323
Clay, blue. ..o “17 340
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TABLE 17.—Materials penetrated by representative wells—Continued

Materials

Thick-| Depth Thick- | Depth
ness (feet) Materials ness | (feet)
(feet) (feat)

4/1-26M1

[C. A. Robinson. About 1 mile south of Pioneer on State Route 1 S. Altitude about 265 ft. Drilled by
H.J. Ferron. Casing, 8-in. to 672 ft; perforated from 120 to 285 ft]

Pleistocene alluvial deposits: Troutdale formation—Continued
Topsoil 3 3 Lower member—Continued
Clay, hard, water-bearing____ 32 35 18 252
Clay, yellow..._._._... 10 45 3 255
Clay, sandy, yellow 37 82 Sand, fine, yellow___. 18 273
Troutdale formation: Sand’and coarse gravel_ 2 275
Upper member: Sand_ . _____._________ 5 280
ravel, coarse, water-bearing_ 15 97 Clay, reddish 30 310
Sand and gravel. .3 100 Sand, gray... 2 312
Gravel . _.___..._______ 2 102 Clay, brown._... 3 315
Gravel, coarse, and sand. 4 106 Sand, fine, gray._._._ 20 335
Sand, fine. ... 14 120 Sand, with a little gravel_____ 5 340
Sand and gravel___ 13 133 Sand, 3 in. of clay at 533 ft.
Sand, fine, yellow. 6 139 Small stringers ol clay pene-
Sand and gravel ..... 8 147 trated, but not measurable.
Sand, fine, yellow. 10 157 (Well started blowing at
Sand’ and gravel .............. 5 162 (151U 12 D 332 672
Lower member: Clay, hard, brown__ 1 673
13 175 Clay, stlcky blue 2 675
35 210 NOTE: 40 ft of gravel placed
12 222 in casing to hold back fine
1 233 sand.
1 234
4/1-27P1

[Frank Bowles. About 1.3 miles southwest of Pioneer, at intersection of U.S. Highway 99 and County
Road 18. Altitude about 257 ft. Drilled by A. C. Locey. Casing, 6-in. to 106 ft]

Plei%tooene alluvial deposits:

Troutdale formation: Gravel and
sand - 24 106

40 40
20 60
22 82

4/1-27R1

{J. H. Tucker. About 1 mile south of Pioneer, at intersection of County Road 18 and State R-ute 1 8 (old
U.S. Highway 99). Altitude about 270 ft. Casing, 6-in. to 131 ft]

Pleistocene alluvial deposits:

Troutdale formation:

Soil...._...... 56 56 Sand and gravel 13 116

[05: 30 86 Gravel loose. .. 9 125

Sand. ..o 17 103 Sand, black .. - oveecmamcccann 6 131
4/1-28R1

[J. H. Bloom. About 1 mile north of Lambert, at intersections of Gee Creek and County Rcad 18. Alti-

tude about 225 ft. Drilled by A. C

. Locey. Casing, 6-in. to 134 ft]

Pleistocene alluvial deposits:
Soil

Clay, yellow__ ...
Sal:d, SOft o eemeeee

Pleistocenealluvial deposits—~Con.

12 12 Sand. 5 85

10 22 21 106

22 44 || Troutdale formation:

12 56 2 108

19 75 16 124
5 80 10 134
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TaBLE 17.—Materials penetrated by representative wells—Cortinued

Thick-| Depth Thick- | Depth
- Materials ness (feet) || - Materials ness | (feet)
(feet) (feet)
4/1-29F1

[J. E. Royle. About 2 miles southeast of Ridgefield and 0.1 mile northeast of Gee Cree%. Altitude about
180 ft. Drilled by A. C. Locey. Casing, 6-in. to 131 ft]

Pleistocene alluvial deposits: Troutdale formation:
oil_ . 2 2 QGrave), water-bearing 37 106
Sand _ 8 10 Clay 4 110
Clay. . 54 64 Gravel, water-bearing_ _______ 21 131
Sand._ .. 5 69
4/1-29G1

[Fred Zink. About 2.1 miles southeast of Ridgefield and 0.2 mile west of County Road 25, on Persinger
Road. Altitude about 258 ft. Drilled by A. C. Locey. Casing, 6-in. to 142 ft}

Pleistocene alluvial deposits: Troutdale formation:
oil - - 2 2 Gravel. ... ... 30 125
Sandandelay.______.________ 93 95 Gravel, loose, water-bearing__ 17 142
‘4/1-29M1

[D. F. Wells. About 1.8 miles southeast of Ridgefield. Altitude about 285 ft. Drilled by H. I. Bottner
1953. Casing, 8-in. to 210 ft, 6-in. from 205 to 228 ft; perforated from 180 to 185 ft. 6-‘n. liner perforated
from 205 to 228 ft]

Pleistocene alluvial deposits: Troutdale formation:—Con.
Clay, yellow__________.._.__.____ 93 93 Upper member—Con.
Troutdale formation: Sand . ... 5 198
Upper member: Sand. and gravel; bailed 23
Gravel, cemented _____________ 96 189 gpmat 2161t _________..__ 11 209
QGravel, water-bearing, and Gravel, with some sand; 2 f¢
very little sand; bailed test water-bearing gravel______.. 19 228
7 8PM o 4 193 Lower member: Clay, blue.__ 80 308
4/1-3271

[Lytle. About 1.2 miles northwest of Lambert and 0.2 mile south of junction of Willians Road and State
Route 1T. Altitude about 270 ft. Drilled by A. C. Locey. Casing, 6-in. t~157 ft]

Pleistocene alluvial deposits:
Clay, yellow._ ...

” Troutdale formation: Gravel_____ 67 157
90

4/1-32R2

[A. Sandmann. About 1.2 miles west-northwest of Lambert and 0.3 mile south of Williams Street on
State Route 1T. Altitude about 275 ft. Drilled by A. C. Locey. Casing, 6-ir. to 157 ft]

Pleistocene alluvial deposits: Troutdale formation:
i 35 35 Gravel, cemented ____.___.__ 20 155
10 45 Sand, black_______.____.__... 5 160
33 78
57 135
4/1-3332

[A. W. Bottemiller. About 0.5 mile north of Lambert, on County Road 19. Altitude about 262 ft.
Drilled by A. C. Locey. Casing, 6-in. to 133 ft]

Pleistocene alluvial deposits: Troutdale formation:
Soil .. __ 4 4 Sand and gravel_._._.__ 16 130
Sand and clay._. 106 110 Gravel, water-bearing 3 133
Sand, water-bearing__ 4 114
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TABLE 17.—Materials penetrated by representative wells—Continued

Thick-| Depth
Matezjals ness (feet)

Materials

Thick-| Depth
ness (feet)
(feet)

4/1-34M1
[E. Leopold. In Lambert District, 1 mile north of intersection of County Roads15and 19. Al‘ftudeabout

275 ft. Drilled by A. C.

Locey. Casing, 6-in. to 126 ft]

Pleistocene alluvial deposits:
Soil

Troutdale formation:

................... - 22 22 Sand and gravel..__.________.
Clay.._._ 20 42 Sand and gravel, water-
Clay,sandy.________.__.__._._ 32 74 bearing_____________________

Clay and gravel _____________
Gravel and sand, water-

36 110
1 111
5 116

11 127

4/1-35N1

[Albert Ost. About 0.2 mile north of Battle Ground Road, on old U.S8. Highway 99.
275 ft. Drilled by A. C. Locey. Casing, 6-in. to 129 it]

Alt'tude about

Plei.%tq?ene alluvial deposits:
0

Troutdale formation:

{Mrs. Johnson. About 4.5 miles northwest of Battle

about 230 ft. Drilled by F. L. Warner, 1952. Casing, 8-in. to 115 ft]

14 14 Sand and gravel._____________ 26 126
4 18 No record; water-bearing._ ____ 3 129
38 56
44 100
4/1-36B1

Ground and 1.25 miles west of King Corne-. Altitude

Pleistocene alluvial deposits:
Clay.

_Troutdale formation—Continued

20 20 Sand and gravel__..._________ 11 80

8 28 Gravel__________ 9 89

: Sand and gravel. 3 92

Sand, black__________________ 13 41 Sand_ ___________ _ 11 103

Clay, blue, and gravel; water- Gravel, cemented_._____._..__ 1n 114
bearing at 58 ft. .. .._...__._ 19 .60 Gravel, water-bearing; small

Sand, blue (quicksand)...___. 9 69 amount of bluesand .__.____ 13 127

4/1-36 M1

[T. Engleking. About 0.3 mile north of Battle Ground Road, on County Road 61.

About 1.5 miles north-

west of Geodhope. Altitude about 285 ft. Drilled by A. C. Locey. Casing, 6-in. to 133 ft]
Pleistocene alluvial deposits: Troutdale formation:
Soil 20 20 Gravel, cemented ... _.___.... 16 105
39 59 Gravel__________ 25 130
30 89 Sand, black___._______..___.._. 5 135
4/1-36N1

[V Bales. About 1.5 miles northwest of Goodhope and 0.1 mile north of intersection of Ba‘tle Ground

Road and County Road 61. Altitude about 292

ft. Drilled by A. C. Locey. Casing, 6-in. to 143 ft]

Pleissto_cene alluvial deposits:
0

Troutdale formation:

22 22 Gravel, cemente 10 105

43 65 Gravel____ 35 140

30 95 Sand, black. 5 145
4/2-8K1

[H. Jaster. About 1 mile southweg:t of McFadden, along McFadden Road. Altitude about 330ft. Drilled

A. C. Locey.

Casing, 6-in. to 104 ft]

Troutdale formation:
Upper member:

§Ql0llh;°\
SRBRBen

Troutdale formation—Con.
Lower member:

Clay, sandy.
Clay (blue?)...__ -
Sand (quicksand)._____._._...

22 80
27 107

7 114
15 129

695-385 O - 64 - 17
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TABLE 17.—Materials penetraled by representative wells—Continued

Thick-| Depth Thick-| Depth
Materials ness (feet) Materials ness | (feet)
(feet) (feet)
4/2-9E1

[John Anderson. About 1.8 miles north of Charter Oak, midway between two intersection of County
Roads 3 and 48. Altitude about 430 ft. Drilled by A. C. Locey]

Glacial drift: Soil and boulders_._. 3 3 || Troutdale formation—Con.
Troutdale formation: Lower member:
Upper member: Clay. e 19 132
Clayandsand________________ 22 25 Clay, gray. oo ooooomeeee 11 143
60 85 Clay, blue___.._.____.._...._. 44 187
1 86 Sand,red .. ________________ 107 294
8 94 Clay,blue___ ... _______ 7 301
1 95 Sand (quicksand). .. _______.__ 194 495
18 113
4/2-11F1

About 2.3 miles nor
Altitude about

[R. Pender.

theast of Charter
404 ft. Drilled by A. C. Locey.

Oak, 0.3 mile west of Rock Creek,

on county road.
Casing, 6-in. to 28) ft]

Troutdale formation—Con.

2 2 Upper member—Con.
16 18 ravel, loose__ ... __ 10 45
Lower member:
Clay . 39 84
11 29 Sand.________________________ 83 167
[ 35 Clay, water-bearing_________. 161 328
4/2-16D1

[Fred Prew. About 1.4 miles northwest of Charter Oak. Altitude about 290 ft. Drilled by A. C. Locey.
Casing, 6-in, to 125 ft]

Pleistocene alluvial fan deposits: Troutdale formation—Con.
1) 2 2 Lower member: 13 93
Clay, sandy. . 34 36 (o} T 2, 11 104
Troutdale formation: Clay,sandy_.________________ 12 118
Upper member: Clay,blue___..______.________ 9 125
Gravel, loose___.__________._. 16 52 Sand, water-bearing_.________
Graveland clay. _.___________ 28 80
4/2-16P1
[M. Besich., About 0.5 mile west of Charter Oak and 0.7 mile west of Harrison Road, cn County Road 50.
Altitude about 293 ft. Drilled by A. C. Locey. Casing, 6-in. to 111 ft]
Open hole, norecord. . __.___.____ 44 44 || Troutdale formation:—Con.
Troutdale formation: Gravel, cemented.____.________ 27 104
Clay, roeky .- .- o 33 77 Gravel, loose___..____________ 8 112
4/2-18D1

[H.J. Maxwell. About 3 miles northeast of Pioneer and 0.2 mile east of intersection of County Road 48 and
Lewis River Bottom Road. ]

Altitude about 230 ft.

Drilled by R. A. Jobes

Troutdale formation:
Uplger member: Gravel and

Troutdale formation—Con.
Lower member:

clay. oo 80 80 Sand, dry. ... ___________ 83 163
Sand, water-bearing____._..__ 20 183
Clay,blue____ . _________ at 183

4/2-20A1

[Lloyd Webb. About 1.1 mile west-southwest of Charter Oak and 0.5 mile north of East Fork of Lewis

River. Altitude about 245 ft. Drilled by A. C. Locey. Casirg, 6-in. to 71 ft]
Pleistocene alluvial deposits: Troutdale formation:
Soil ... 4 4 Gravel, loose. . ____._________. 23 51
Clay, sandy . ...._____._______ 24 28 Gravel, cemented ... 5 56
Gravel, loose__ ... 15 K¢}
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TABLE 17.— Malterials penetrated by representative wells—Continued

Thick-| Depth Thick-{ Depth
Materials ness (feet) Materials ness | (feet)
(feet) (feet)
4/2-21B1

[L. Green. In Charter Oak, about 0.3 mile west of road intersection. Altitude about 260 ft. Drilled by
A.C. Locey. Casing, 6-in. to 73 ft]

Pleistocene alluvial deposits: Troutdale formation—Continued
103 ) SR 22 22 Sand_ ... 19 58
Troutdale formation: Gravel, pea. 9 67
Gravel ... ... 17 39 Sand, black_ . __.__._______.__ 6 73

4/2-21C1

[L. Wooldridge. About 0.7 mile west-southwest ofroad intersection in Charter Oak. Altitude about 250ft.
Drilled by A. C. Locey. Casing, 6-in. to 55 ft]

Pleistocene alluvial deposits: Troutdale formation:
i 21 21 Sand and gravel ___________._ 15 51
12 33 Gravel, water-bearing_ . ______ 4 55
3 36
4/2-22E1

[H. M. Nelson. About 0.4 mile southeast of Charter Oak, at intersection of County Road 50 and Charles
Johnson Road. Altitude about 260 ft. Drilled by A. C. Locey. Casing, 6-in. to 172 ft]

Pleistocene alluvial deposits: -Troutdale formation:
Soil 8 8 Cla; 147 156
Boulder,shot_________._______ 1 9 13 169
No reoord water-bearing.___._ 3 172

4/2-22H1

[Lewisville Park. About 1 mile east-southeast of Charter Oak and 0.3 mile northwest of East Fork of
Lewis River. 'Altitude about 165 ft. Drilled by R. J. Strasser. Casing, 10-in. to 43 ft, 14-ir. from 43 to
48 ft; perforated from 28 to 38 ft; gravel-packed]

Recent alluvium: Troutdale formation—Continued
Sand. ... 2 2 Lower member:
Gravel, coarse_....__._. 4 [ Sandstone, soft ... ... ... 69 106
Gravel and boulders 16 22 hale. 6 112
Troutdale formation: 41 153
Upper member: 38 191
Sand, light in color, -water- 5 196
bearing.. ..o .. 13 35 44 240
Boulders.. .. __________ 2 37
4/2-24Q1

[H. Jaske. About 0.6 mile northwest of Battle Ground Lake. Altitude about 600 ft. Drilled by A. C.
Locey. Casing, 6-in. to 24 ft]

Boring lava:
Boulders...___._______.._____ 24

Boring lava—Contmued

24 Rock, “sold” .. oooomeeeoaoo 63 87

"4/2-24R1

[Andy Hansen. About 2.6 miles northeast of Battle Ground. Altitude about 540 ft. Drilled by William
Price, 1953. - Casing, 8-in. to 159 ft; perforated from 147 to 157 {t]

Topsoil 5 5 || Boring lava—Continued
Boring lava: Rock, shale, and cinders..__._ 20 169
Clay and loose rock........... 40 45 Rock - 6 175
100 145 || Troutdale formation: Gravel_._.. 5 180

Voleanierock_ ...
Rock . 4 149
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TABLE 17.—Materials penetrated by representative wells—Continued

Thick-| Depth Thick- | Depth
Materials ness (feet) Materials ness | (feet)
(feet) (feet)
4/2-25K1

[R. W. Linn. About 0.5 mile southwest of Battle Ground Lake, off State Route 1U. Altitude about
420 ft. Drilled by A. C. Locey. Casing, 6-in. to 59 {t]

Pleistocene alluvial fan deposits: Troutdale formation:
Soil - 3 3 12 51
L« T, 8 11 8 59
Troutdale formation: Gravel. 12 23 2 61
Boring lava: Rock,lava_.._..___. 16 39
4/2-26F1

[E. Meyer. About 1.5 miles north of Battle Ground and 0.1 mile west of intersectin of Boutelle and
MeCafferty Roads. Altitude about 376 ft. Drilled by R. A. Jobes]

Boring lava: Troutdale formation: Clay, sand,
Rock, lava__...._ 30 30 and gravel. (Drilling stopped
Rock hard, blu 45 75 by boulders) ... 31 106
4/2-26L1

[W. A, Nelson. About 1.5 miles north of Battle Ground, at intersection of Oxford and McCafferty Roads.
Altitude about 384 ft. Drilled by Bert Abrams. Casing, 5-in. to 112 ft]

Pleistocene alluvial fan deposits: Troutdale formaticn:
Soil 18 18 Gravel and boulders, packel. 47 112
Boring lava: Rock,lava_.._.__.__ 47 65 Gravel and boulders, slightl—
looser, water-bearing._._.___ 2 114
4/2-26Q1

[Lester Burkey. About 1.2 miles north-northwest of Tukes Mountain peak, Battle Ground, at end of
Oxford Road. Altitude about 360 ft. Drilled by Bert Abrams]

Boring lava: Troutdale formation: Gravel an1
Soil and boulders_.._......__. 7 7 ClAY e oo 10 56
Rock, lava, blue-gray, hard
(not basalt, ) I 39 46 NOTE: Water at base of rock.
4/2-26Q2

[N. B. Edwards. About 2.6 miles northeast of Battle Ground. Altitude about 360 ft. Drilled by Floyd
Wickersham, 1953. Casing, 6-in. to 131 ft]

Pleistocene alluvial fan deposits: Troutdale formation:
Topsoil...._____________ 5 5 Gravel, cemented ____. 4 119
Boring lava: Lava roc 110 115 Grave), fine, water-bear 4 123
Clay, blue__....____.___._..__ 8 131

4/2-28Q2

[C. Spicer. About 0.5 mile east of Cherry Grove and 1.6 miles east of intersection of County Roads 3 and
55. Altitude about 270 ft. Drilled by A. C. Locey. Casing, 6-in. to §9 ft]

Troutdale formation—Con.
24 24 Sand (quicksand)
Gravel ... ___________.__ 35 90




BASIC DATA 255

TABLE 17.—Materials penetrated by representative wells—Continuzd

Thick-] Depth Thick- | Depth
Materials ness (feet) Materials ness | (feet)
(feet) (fent)
4/2-28R1

[Robert Cresap. About 1.3 miles northwest of Battle Ground and 0.2 mile northwest of in‘ersection of
County Roads 55 and 56. Altitude about 247 ft. Drilled by R. A. Jobes. Casing, 6-in. to 58 ft]

Soil . L 8 Troutdale formation—Con.
vael cemented 10 58
29 37l Rock.___._______ 4 62
9 46 Sand black. oo 66
2 48
4/2-31A1
[O. F. Brookshire. About 0.9 mile north of Dollar Corner. Altitude about 229 ft'

'l‘routdale formation(?): Troutdale formation(?)—Con.
......................... 20 20 Sand, yellow, and gravel______ 24 114
e 70 20

4/2-33D2

[M: E. Rengo. About 2 miles northeast of Battle Ground and 0.1 mile southeast of intersecticn of County
Roads 55 and 57. Altitude about 275 ft. Drilled by R. A. Jobes. Casing, 6-in. to 62 ft]

Pleistocene alluvial deposits: Soil. 10 10 || Troutdale formatijon—Con.

Troutdale formation: Gravel, water-bearing_ _ 12 60
8and and vel ______________ 23 33 No record; water-bearin; 3 63
Graveland elay. _.___._._____ 15 48

4/2-33E1

[K. R. Deffenbaugh. About 2 miles west of Battle Ground and 0.6 mile north of State Route 1§, on County
Road 87. Altitude about 267 ft. Drilled by A. C. Locey. Casing, 6-in. to 83 ft]

Pleistocene  alluvial deposits: Troutdale tormahon—Con
Clay, yellow___________________ 16 16 Graveland sand_.____________ 10 62
’l‘toutt{ale formation: Sand Sqmcksand) - - 11 73
....................... 7 23 Gravel and sand . 5 78
Clay and gravel . ____________ 29 52 Sand, black - .o _ooooao 6 84

4/2-33G1
[Floyd Wickersham. About 1.5 miles northwest of Battle Ground. Altitude about 276 ft. Drilled by
A, C. Locey. Casing, 6-in. to 122 ft]

Pleistoeene alluvial fan deposits: Troutdale formation—Con.
............................ 30 30 Gravel. 40 85
'l‘routdale formation: 28 13
8and and gravel__._.......__. 15 -45 9 122
4/2-33N1

{J. Eves. About 1 mile south of Cherry Grove and 0.2 mile north-northeast of intersection of State Route
18 and County Road 57. Altitude about 258 ft. Drilied by R. A. Jobes. Casing, 6-in. to 91 ft]

Troutdale formation: Troutdale formation—Con.
Clay and gravel.__________.__ 50 50 Gravel, cemented. .. ._.._..- 44 94
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TaBLE 17.—Malerials penetrated by representative wells—Continued

Thick-| Depth Thick- | Depth
Materials ness (feet) Materials ness | (feet)
(feet) (feet)
4/2-34D2

{L. Sonntag. About 1.5 miles northwest of Battle Ground and 1 mile north of State Route 18 on County
Road 56 (Sonntag Road). Altitudeabout 200 ft. Drilled by A. C. Locey. Casing, 6-in. to 90 ft]

Pleistocene alluvial fan deposits: Troutdale formation—Con.
i 3 3 Gravel . ___._.___.._____..._____ 14 72
i 11 83
20 23 5 88
12 35 2 20
23 58
4/2-34M2

[F. Haines. About 1 mile northwest of Battle Ground and 0.3 mile north of State Route 1S on County
Road 56. Altitude about 277 ft. Drilled by A. C. Locey. Casing, 6-in. t1 50 ft]

Pleistocene alluvial fan deposits: Troutdale formation—Con.
Soiland elay. ..o_.o..__..__ 5 5 Gravel...._____ 2 22
5 10 Boulders..... 5 27
Gravel and clay.. 37 64
1 11 (5 ¢: 1) VS 7 71
9 20
4/2-34R1

[Battle Ground School. At Battle Ground. Altitude about 295 ft. Drilled by A. M. Jannsen. Casing,
12-in. to 180 ft; perforated from 100 to 120 ft and from 140 to 180 ft]

Troutdale formation: Troutdale formation—Con.
Upper member: Lower member:
Gravel, cemented, and large Clay, blue... 1 176
boulders___._ 6 6 Clay, with 36 212
9 15 Clay, brown._.__....... 53 265
Clay, hard, and soapstone._. & 301
98 113
27 140
25 165

4/2-35E2

[H. E. Reese. About 0.6 mile north of Battle Ground and 0.5 mile north of intersection of State Route 1S
and County Road 5. Altitude about 308 ft. Drilled by A. C. Locey. Casing, 6-in. to 96 ft]

Pleistocene alluvial fan deposits: Troutdale formation:—Con. 3 58
8 8 ¢
12 20 22 80
4 84
11 31 3 92
14 45 8 100
4/2-35F1

[R. Porter. Near Battle Ground, 0.2 mile southwest of sharp turn in State Route 18, northwest of Tukes
Mountain. Altitude about 312 ft. Drilled by A. C. Locey. Casing, 6-in. to 57 ft]

Pleistocene alluvial fan deposits: Troutdale formation—Con.
Soil 8 8 12 50
Sand.._________ T _TTTTC 14 22 3 53
Troutdale formation: 4 57
ravel ... 16 38

4/2-35G1

[Daisy Bush. Near Battle Ground, at sharp turn in State Route 1S, northwest of Tukes Mountain.
Altitude about 312 ft. Drilled by A. C. Locey]

Troutdale formation: Troutdale formation—Con.
Gravel. ... eeeoeooeaeeeee 55 55 Sand, black, water-bearing..._- 2 57
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TABLE 17.— Materials penetrated by representative wells—Continued

Thick-} Depth Think- | Depth
Materials ness (feet) Materials ners | (feet)
(feet) (feet)
4/2-35G2

[Chadwick. Near Battle Ground, 0.5 mile northwest of Tukes Mountain, on State Route 1f. Altitude
about 312 ft. Drilled by A. C. Locey. Casing, 6-in. to 50 ft]

Pleistocene alluvial fan deposits: Troutdale formation:
Soil - — 6 6 Gravel, COArse. .. .ocoooooooen 21 39
Sand. ..ol 12 18 Sand 8 47
5 52
4 56

4/2-35G3

[Robert Cresap. Near Battle Ground, 0.3 mile north of Tukes Mountain, on State Route 1£. Altitude
about 312ft. Drilled by A. C. Locey. Casing, 6-in. to 50 ft]

Plgis.liioeene aluvial fan deposits: 5 Troutdale formation—Con. % 23

............................ 5 L B,

Troutdale formation: Gravel and sand.. 16 49
Gravel ..o 8 12 Sand, black. . oo 7 56

4/2-35H1

[J. Scranton. Near Battle Ground, 0.3 mile north of Tukes Mountain, on State Route 18. Altitude about
315 ft. Drilled by A. C. Locey. Casing, 6-in. to 56 ft]

Pleistocene alluvial fan deposits: Boring lava(?): Slate(?)-...._.... 10 51
Soil .. 16 16 || Troutdale formation:
Clay, blue__ - 17 33 5 56
Troutdale formation: Gravel_____ 8 41 2 58
4/2-35G2

[O. Foeh. Near Battle Ground, 0.3 mile morth of Tukes Mountain, on State Route 18. Altitude about 315
ft. Drilled by A. C. Locey. Casing, 6-in. to 62 ft]

Pleistocene alluvial fan deposits: Boring lava(?):
Soil 17 17 Slate(?), red__ .. _oocoo_. 1?7 70
Clay, blue__. 4 21 29 90
Troutdale formation: 4 94
Gravel 29 50
Clay, blue 10 60 5
4/2-35P1

[H. R. Morris. In Battle Ground, 0.3 mile north of intersection of State Route 1S and County Road 80,
west of Tukes Mountain. Altitude about 295 ft. Drilled by A. C. Locey. Casing, 6-in, tc 55 ft]

Pleistocene alluvial fan deposits: Troutdale formation—Con.
Soil 5 5 Sand._. n 33
Gravel __ 16 49
8 13 Sand, bla 7 56
4/2-35R1

[A. Kalse. Near Battle Ground. 0.8 mile east of intersection of State Routes 1S and 1U, on southwest
flank of Tukes Mountain, Altitude about360ft. Drilled by A. C. Locey. Casing, 6-in. to 921t]

Troutdale formation: Troutdale formation—Con.
Upper member: Lower member:
0Old hole; no record..._..._... 27 27 4€ 91
Clay, blue_._...._. 5 32 2i 118
Gravel and sand 3 35
Boulders. ... 10 45
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TABLE 17.—Malerials peneiraled by represeniative wells—Continued

Thick- | Depth X Thick- | Depth
Materials ness (feet) Materials ness | (feet)
(feet) (feet)
1/3-8Q1

[C. Reynolds. About 3 miles southwest of Yacolt, along Battle Ground Road, about 1.7 miles east of State
Route 18. Altitude about 400ft. Drilled by A. C. Locey. Caslng, 5-in. to 57 ft]

Glaclal drift: Glacial drift—Con.
4 4 Clay. [ 45
12 Boulders__.____ ... 12 57
27 39 Sand, black. _._________.._.__ 1 58
4/3-18N3

[H. W. Heisson. About 1.1 miles east of Heisson and 0.6 mile south of Battle Ground Road, on State Route
18. Altitude about 4181t. Drilled by A. C. Locey. Casing, 6-in. to 161 ft]

Glacial drift: Soil. ..._........_._. 10 10 || Troutdale formation—Con.

Troutdale formation: Gravel and boulders........._ 27 97
Gravel and sand..__....__..__ 20 30 Clay and boulders.. 11 108
Gravel ... 40 70 Boulders. . __.______..o__._... 53 161

4/3-20P1

[Walter Ek. About 3.7 miles northeast of Battle Ground. Altltude about 550 ft. Drilled by Price, 1954,
Casing, 6-in. to 41 ft]

Older consolidated rock: Rocl,

Glacial drift: Clay and soil, with
solid, with seams._._.._.._...__ 188 228

rocks.. 40 40

4/3-28E1

[G. 8. Carson. About 2 miles east of Battle Ground Lake and 0.2 mile south of County Road 75, on Spring
Road. Altitude about 520 ft. Drilled by G. Zent. Casing, 6-in. to 271t]

Boring lava(?): Cinders. ... ..... 10 27
3 3 || Tertiary volcanic rocks: Rock.___ 26 53
14 17
4/3-29B1

{E. M. Koski. About 4 miles northeast of Battle Ground, 1 mile east of State Route 18, Altitude about
510 ft. Casing, 8in. to 53 ft]

Glacial drift: Boring lava: Rock, solid___._____ 87 140
Topsoil_______..______._____._. 5 6 || Troutdale formation: Gravel.___ at 140
Clay, with some broken rock. 48 53

4/3-3031

[A. Thom estate. About 0.7 mile east of Battle Ground Lake, on Burt Road. Altitude about 510 ft.
Drilled by R. A, Jobes. Casing, 6-in. to 170 ft]

Troutdale formation; Troutdale Iormat'ion—Con.
Upper member: Clay and gra- Lo(ggry n;;;&-gff: ________________ s 168
St aterbearing from 450 | so||  Sand, waterbearing. 5| 170
Clay and shale 30 200
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TaBLE 17.—Materials penetrated by representative wells—Continu=d

259

Thick- | Depth Th'ck- | Depth
Materials ness (feet) Materials ness | (feet)
(feet) (fest)
4/3-30Q1
[F. Duvall. About 0.6 mile southeast of Battle Ground Lake. Altitude about 463 fi. Drilled by G. Zent]
Pleistocene alluvial fan deposits: Boring lava—Continued
8ol oo 3 3 9 24
Troutdale formation(?): Boulders 29 53
andelay ... 3 9 62
Boring lava: oc] 60 122
Rock, black. ... 9 15 Rock, broken, and clay_..__.. 28 150
Troutdale formation:
Gravel ... 20 170
[031: S 3 173
5/1-9H1
[F. M. Grieger.,

. Locey. Casing, 6-in. t) 149 ft,

About 4 miles northeast of Woodland and 1.2 mﬂes west-northwest of irtersection of
County Roads 20 and 40. Altitude about 45ft. Drilled by A. C t]

Reoent alluvium: Troutdale formation—Continued
............. 2 2 Volecanic rocks(?). ———— 8 60
S d - 38 40 Mud.__. 80 140
Troutdale format Gravel - 8 148
Sand, volcanic.........._ - 9 49 No record; 1 149
No record; water-bearing.____ 3 52
5/1-12K1

[G. Pellham. About 2.5 miles northeast of Pine Grove and 0.5 mile west of Dobler Hill Roa?, on Lynch
Road. Altitude about 360 ft. t]

Drilled by A. C. Locey. Casing, 6-in. to 88 ft]

Glacial drift: Tertiary volcanics:
[10) | 6 6 Roek, lava_ ... 43 138
Clay and boulders. - 14 20 Lava and [OF:) R, 10 148
Clay and gravel ... . 70 90 Rock, water-bearing..________ 18 166
Boulders_ ... cccmoeoaao. 5 95
5/1-23A1

[Wesley Gettman. Abot;&) Off mile west of Highland, on northwestern edge of] plateau.

Drilled by A.

C. Locey. Casing, 6-in. to 107

Altitude about

Troutdale formation:

Troutdale formation—Continued

Upper member: Lower member: Clay...___..... 87 180
.......................... 2 2
Clay,sandy.. .o, 43 45
Clay,red_______ ... ... 48 93
5/1-24B1
[D. C.Hudson. About 0.2 mile northeast of Highland, on County Road 41. Altitude about 780 ft. Drilled
by A. C. Locey. Casing, 6-in. to 66 ft]
Troutdale formation: Troutdale formation—Continued
8ol oo 3 3 Clay, SandY - o« o occcocmmmemen 17 62
Clay,red-..______......__... 27 30 Sand and pebbles_______.___. 4 66
Clay, yellow______._._____.._ 15 45
5/1-34G2

[Town of La Center. About 1 mile north of La Center. Altitude about 390 ft. Casing, 8-in. to 229 ft]

Troutdale formation:
Lower member(?):
Clay
Clayandsand..._._..........
Sand (quicksand), water-
bearing___..._____....___.__
Sand (qulcksand) ............
Sand (quicksand) and some
gravel

1
89

108
197

Troutdale formation—Continued
Sand (quicksand)
Sand, heav:
Sand and some gravel; water-

bearing.
Sand, coarse, water-bearing...

W~ 000

212
220

227
231
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TaBLE 17.—Materials penetrated by representative wells—Continued

Thick-| Depth Thick- | Depth
Materials ness (feet) Materials ness | (feet)
(feet) (feet)
5/1-35P1

[R. E. Dalin. About 0.9 mile northeast of La Center. Altitude about 275 ft. Drilled by McGhee, 1953.
Casing, 5-in.; perforated from 160 to 170 ft]

Pleistocene alluvial fan deposits(?): Troutdale formation—Continued
(037 30 30 Sand___ .. 30 190
Troutdale formation: Clay,blwe____._....__________ 22 212
Graveland clay. ..________.__ 130 160
5/2-26B1

[Fargher Lake Grange. At Fargher Lake. Al;;itude atfxiut 690 ft. Drilled by A. C. Locey. Casing,
6-in. to 80 ft’

Glacial drift: Troutdale formation—Continuec
22 22 Gravel, shaly___________._____ 9 46
. 3 25 Sand, fine (quicksand) - 14 60
3 28 Clay o oo 4 64
Troutdale formation: Gravelandsand______.______. 10 74
Sand and gravel.____.________ 9 37 Gravel. .. ... 6
5/2-28D1

[F. M. Bremmer. About 2.5 miles west of Fargher Lake, on County Road 42, 0.2 mile southwest of
;lge{ts]eetion with County Road 43. Altitude about 805 ft. - Drilled by A. C. Locey. Casing, 6-in. to

Glacial drift:
Clay 15 15 7
Clay and gravel. 15 30 30 90
Boulders 5 35 23 13
Clay and gravel. 5 40
Clay, gray 10 50
Boulders, ‘“‘shot” 3 53

5/4-TM1

[Harbor Plywood Corp. About 0.5 mile northeast of Chelatchie. Altitude about 520 ft. Drilled by A.
M. Jannsen, 1949. Casing, 12-in. to 189 ft, 10-in. to 217 ft, 8-in. to 475 ft, 6-in. to 553 ft; perforated from
80 to 90 ft, 142 to 150 ft, 175 to 185 ft, 190 to 204 ft, 208 to 217 ft, and 514 to 552 ft]

Glacial drift: Tertiary rocks—Continued
opsoil. .. 9 9 Shale, blue, burnt appearing .. 52 292
Gravel and boulders 50 59 Shale, red, burnt appearing_._ 15 307
Gravel, muddy.__._ 14 73 Sandstone, hard, gray...._... 20 327
Gravel, water-bearing_ 17 90 Rock, red, broken____ 8 335
Sand and gravel.___ 10 100 Rock, hard, gray. . _ . 15 350
Sand (quicksand). 39 139 Rock, soft, gray, white shells. 5 355
Clay_ ... 3 142 Rock, blue - 57 412
Gravel, water-bearing__ . 8 150 Shale, soft, gray - 62 474
Clay, sandy, small gravel.____ 21 171 Rock, hard, blue (wate -
Sand, muddy, water-bearing._ 4 1756 bearing from 514 to 516 ft). - 44 518
Gravel, water-bearing__ ______ 23 198 Shale, sott, red, burnt appear-
Gravel, cemented _.._________ 7 205 ing (water-bearing from 518
S8and ‘and gravel, water- £0 540 ft) - oo ooooeeen 22 540
bearing_____________________ 12 217 Shale, blue . 13 553
Tertiary rocks: Rock, extremely hard, black
Rock, sticky, black___________ 2 219 (water-bearing at 577 anc
Basalt.______ . 21 240 Y R Y — 45 598




TaBLE 18.—Comprehensive chemical analyses of water from wells and a spring in Clark County, Wash.
[Analyst: CL, Charlton Laboratories, Portland, Oreg.; AL, Aluminum Co. of America; GS, U.S. Geological Survey; W, Wallerstein Laboratories, New York City]

Parts per million ° g
-
2 | B | 84
Date of = g g é 3 4 § é go;
) o =] <Y
Well Depth (feet) | collec- s 2 21 S | 2 10| ~lal~|2 =0 I ] 93
tion = 3 | S “1glTI s |l il 21 3 Z | 9%
Slals|2(S|E|z2lz/8(sl8|S|Sl2la|=|s|9]8z
2|8l 8| & |5 |E| % 21818l S |2le|S| 2|85 a%
2 =3 S |2 2|2 181 8 = s | =5 s |3l £ g | @8
T8l 8 e |8 |35 |5 |2 8|5 S5 5|8 |8 |2|% |2 )%:8|x
2E|Ss |8 =8| 3 |g|e|a|8|éd|S|R|Z|A|A|E |2 |8 |B.
1/3-8B2. ... 390 ... 13| 90({66|28| 8 |.._|] 40| 69,01 84001144 169.|0.35| 18 | 7.7
2/1-11C1.. 198 .. __. JROTR FESSRRIN PRI PN 150 |___.j 18 9.2 .6 .. | .____ 192 96 |._.___ 1305 | 7.6
35 17 111 212 .| 46| 1.9 [: 3 FOSP S 238 | 1157 37| 1380 |....
37 8.4 113 202 f.___| 9.3 7.6 49 | 3454 8.0
26 | 5.0 {-coeifomaoe 53 (.| 9.7 1.6 |oceoof-ccoou]-aa-o-| 138 186 [ 12204 7.3
31 76 | o 53 (.| 12 6.8 | ool oo 12811109 | . 12054| 7.4
14| 4.8 4.4 37 |....| 57| 3.2 26 (1205 | 6.9
10 573544 56| .| 7.4 .4 22 | 140 8.0
14 75156740 78| __. .8 3.0 31 151 7.0
37 | 17 8140 96 (.- 41 16 28| 376 | 6.3
22 84(9.3(386|126(..__| 27| 4.0 43 | 206 | 7.7
15 5214256 64 |-_-.| 11 2.9 24 140 7.6

Yiiva oIisvd

1 Calculated. 2 Composite sample only. 3 In solution, clear when collected.
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262 GEOLOGY AND GROUND WATER, CLARK COUNTY, VASHINGTON

TABLE 19.—Field partial analyses of water from representative wells

Depth | Chloride | Hardness Depth | Chloride {Hardness
Well (feet) (ChH as CaCOs3 Well (feet) (Cl) |as CaCOs
(ppm) (ppm) (ppm) | (ppm)
243 4 60 193 6 70
33 2 70 125 6 75
142 3 80 135 6 86
75 7 85 122 4 75
82 6 45 175 4 85
255 5 90 193 6 75
798 .. 15 185 8 %
31 2 65 185 4 75
24 2 30 190 4 85
150 1 55 238 6 65
80 3 45 250 |--ooo- 50
17 4 65 88 6 95
26 4 70 111 2 35
26 15 150 130 3 55
48 4 70 28 4 60
180 6 115 100 2 35
27 6 95 43 3 25
272 3 80 40 3 50
53 5 80 22 2 70
200 2 100 165 [} 70
142 3 105 143 2 85
151 10 105 14 3 75
225 6 80 18 2 30
220 8 75 24 6 30
80 14 95 170 2 45
24 3 55 24 2 50
120 3 50 80 4 35
21 2 45 102 4 115
71 3 50 28 4 115
69 3 60 16 5 60
73 -3 55 117 3 85
21 3 65 21 4 90
30 6 115 28 2 55
93 4 70 25 3 65
13 4 60 182 3 115
23 4 95 21 6 125
135 3 65 30 5 65
156 3 60 156 3 115
174 2 80 132 3 135
117 5 85 192 4 120
32 5 70 138 3 70
141 4 65 150 3 150
29 7 100 || 4T | o 3 100
102 7 90 170 3 105
78 5 70 220 4 100
94 3 80 147 3 105
65 6 75 23 3 75
64 3 60 165 4 120
66 4 70 150 4 135
80 5 75 20 4 90
75 4 85 22 6 145
96 2 45 50 [ 85
90 6 55 20 4 70
14 4 75 64 3 85
73 3 70 45 6 75
20 5 65 58 5 90
30 4 70 106 3 120
30 9 110 60 5 55
35 7 1056 42 4 75
5 6 65 16 4 35
24 4 75 101 3 65
25 7 80 25 4 115
160 6 70 82 4 80
90 5 60 125 4 90
20 9 105 106 4 70
18 6 b5 25 7 105
35 22 50 68 3 65
15 6 50 12 7 105
25 6 45 163 4 65
115 6 75 14 8 105
99 4 75 17 2 90
93 4 80 17 3 65
80 3 70 18 6 85
101 6 110 18 4 85
170 4 70 86 2 80
186 3 70 34 2 75
120 3 75 89 3 80
178 3 65 18 5 60
186 2 65 20 9 65
93 6 75 21 12 125




BASIC DATA
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TABLE 19.—Field partial analyses of water from representative wells—Continued

Depth | Chloride | Hardness Depth | Chloride |Hardness
Well (feet) ((o))] as CaCOy Well (feet) (C) jas CaCOs
(ppm) (ppm) (ppm) | (ppm)
116 2 90 || 4/1-23H1. ___________. 18 6 45
19 8 120 25H1. . 63 3 65
18 4 75 26C1. . 3 40
31 4 80 3 95
36 2 40 2 20
23 16 170 3 56
143 3 920 6 130
145 2 100 6 130
22 3 45 3 110
17 4 45 8 115
93 3 75 4 80
13 5 65 3 95
139 2 90 5 95
16 29 150 4 25
17 3 65 7 125
12 2 68 2 50
12 2 35 4 60
37 3 65 3 70
19 2 45 3 56
70 3 60 4 50
170 2 - 80 17 95
17 9 115 3 90
17 2 65 6 75
12 3 50 5 70
25 3 65 3 65
20 12 105 4 55
14 12 95 7 135
107 3 60 4 35
122 3 65 5 90
135 2 55 3 50
77 4 55 4 30
42 10 90 4 25
11 4 60 4 25
35 4 25 4 30
19 5 35 5 60
28 8 20 274 105
102 3 25 5 50
160 3 70 5 35
13 2 100 4 25
300 8 80 6 45
- 274 6 85 4 26
630 24 85 5 40
- 200 6 70 3 30
35 6 60 5 50
117 3 95 5 25
32 6 75 4 20
202 3 110 12 50
571 3 50 4 30
31 3 90 J| 6/4-3IN1 ..o 85 jeeoa. 40

695-385 O - 64 - 18
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