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FOREWORD

A demand for more water than was available from presently developed
surface and ground water sources for irrigation, domestic, and industrial use in
the Walla Wala Basin |ed . the State Division of Water Resources and the Walla
Walla Board of County Commissioners to request the U. S. Geological Survey,
Ground Water Branch, to make a comprehensive geohydrologic study of that part
of the Walla Walla Basin lying within the State of Washington. Since the Walla
Walla Basin also includes a large area in Oregon, the Qregon State Engineer
agreed to cooperate in the program in order that the study would cover the entire
Walla Walla Basin as a unit. The study is a part of the State Division of Water
Resources' overall geologic mapping and water resource inventory program for the
State of Washington. )

Field work for the Walla Walla Basin study was started in 1946 and
culminated with a preliminary report being released to open-file in 1951. Since
that time, the author has collected additional basic data for hundreds of wells
which have been drilled since the open-file report was released. In addition, the
author has updated certain geologic interpretations and incorporated some new
ideas based upon findings made during his continuing study of the geohydrology of
the area.

Although the report was prepared primarily to assist water resource plan-
ners and developers, the data and matertal are presented in a manner which will
make it useful for all geologists, engineers, architects and others who are to
take an active part in the evaluation, design and maintenance of structures to be
constructed on or below the earth's surface in the Walla Walla Basin.

The Division of Water Resources is pleased with the results of the author's
findings and interpretations and wishes to convey its appreciation for an outstand-
ing contribution to a better understanding of the geology and ground water con-
ditions of the Walla Walla Basin.

-Robert H. Russell
Assistant Supervisor
- Division of Water Resources
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GEOLOGY AND GROUND WATER RESOURCES
OF THE
WALLA WALLA RIVER BASIN, WASHINGTON-OREGON

By

R. C. Newcamb

ABSTRACT

The Walla Walla River, whose drainage basin of about 1,330 square
miles lies astride the Washington-Oregon boundary, drains westward to empty into
the Columbia River, The basin slopes fram the 5,000-foat crest of the Blue
Mountains through a structural and topographic basin to the terraced lands adjoining
the Columbia River at an altitude of about 340 feet. The main unit of the tapographic
basin is the valley plain, commonly called the Walla Walla Valley, which descends
from about 1,500 feet at the foot of the mountain slopes to about 500 feet in aititude
where the river cuts through the bedrock ridge near Divide. In the Blue Mountains
the streams flow in rockbound canyons, Beyond the canyons, near Milton-Freewater
and Walla Walla, they pass onto the broad alluvial fans and the terrace lands of the
valley.

The growing season is long and the climate dry but equable. The average
annual precipitation ranges from more than 40 inches on the higher uplands to less
than 10 inches on the lower parts of the basin. The storm runoff is highly seasonal
and typical of drainage from a maturely dissected upland. In consequence of the
small amount of rainfall in summer, the streamflow is far short of irrigation require-
ments in the late summer months. Storage is a prime water problem; aside from some
short-term storage as snow, ground water supplies the only storage of water within
the basin.

The onty consolidated rock in the basin is the Columbia River Basalt.
These accordantly layered lava flows are the bedrock exposed in the canyons and
other declivities. Beneath the valley plains the bedrock is covered by unconsolidated
sedimentary deposits. The basalt dips westward from the Blue Mountains, southward
down the "Touchet sfope," northward from the Horse Heaven ridge, and eastward from
a divide ridge in the lower valley. These dips converge into a synclinal trough whose
bedrock surface extends below sea level in at least two places west of Walla Walla,
In places faults cut the basalt and cause displacements in the even slopes that
characterize the basalt of most of the basin.
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The basalt is overlain by unconsolidated deposits of Pleistocene and
Recent age. The oldest, thickest and most extensive unit of these deposits con-
sists of the old clay, up to 500 feet or more thick, that partly fills the Walta Walla )
synclinal trough. The old clay is interfingered with the old gravel which descends
in a tabular stratum from the mouths of the canyons. Successively younger depgsits--
the Palouse Formation, the deposits of the upper valley terraces, the Touchet beds,
and the Recent alluvium--in places overlie the basalt as well as the old gravel and
clay of Pleistocene age.

Significant ground-water storage occurs in twa rock units--in the old
gravel, which in places has a mantle of water-bearing alluvium of Recent age, and
in the hasalt. The regimen of the ground water in the two materials is considerably
different, The ground water in the gravel is recharged directly by the infiltration of
precipitation, by water from the surface streams, and by water infiltrated from
irrigation; it percolates downvalley below the surface of the alluvial fans to its
discharge points in springs and seepage areas. The ground water in the permeable
parts of the basalt is recharged through the outcrops of permeable rock and by
percolation of water from the overlying sedimentary deposits.

Most of the ground water in the old gravel is unconfined, but that in the
basalt is largely confined (artesian), The water in the top part of the basalt is
confined beneath the old clay in the central part of the valiey. In its downgradient *
progress the ground water in the basalt is dammed in places by impermeable zones :
along structural barriers created by faults and sharp folds,

Annually about 48,000 acre-feet of ground water from the gravel and
16,000 acre-feet from the basalt is taken for irrigation, industry, domestic, or
public use. The annual basinwide recharge to the agquifers is much greater than the
present ground-water withdrawal, but overdrafts now occur locally.

Largely to appraise the size of the ground-water resources of the river
basin, some estimates of recharge and storage are made. The average annual total
basinwide recharge to the ground water is about 300,000 acre-feet of water=--
125,000 acre-feet of this is recharged in the Blue Mountains and discharges to
the streams. An estimated 500,000 acre-feet of water stored is in the old gravel
and in the top saturated 100 feet of the basalt. The pumping lift is commonly less
than 200 feet.

In the downvalley part of the old gravel some additional ground water in
storage is availahle for use, . Much greater use can be made of the space ready for
storing water in the old gravel. More water than is now used can be developed from
the basalt. Plans for development of large quantities of additional water from the
hasait should provide for proper dispersement of well draft and the utilization of
geologic and hydrologic knowledge to obtain the optimum benefits.

INTRODUCTION

Purpose of the Investigation

The valley was endowed with sufficient surface.and ground water for the .
pioneer irrigators, but, after more extensive use, the natural supply locally fell short
of the increased requirements,

[t]



INTRODUCTION ~ 3

The shortage of water for irrigation during late summer and fali has been
a chronic problem for 60 years. The narrow, steeply araded valleys do not afford
prospects for cheap surface storage. The best of the plans for the sites of small
canyon reservoirs on Mill Creek seem to require a minimum original capital outlay
of $350 and a yearly operational cost of $16 per acre-foot of storage capacity
(unpublished data, the District Engineer, Waila Walla District, U.S, Engineer
Dept., public hearing at Walla Walla Air Base, June 28, 1960). Storage of the
plentiful winter and spring supplies to meet the requirements of summer and fail is
stil{ a prime need of the basin, Aside from some delay in runcff afforded by snow,
ground water forms the only water storage.

: Ground water has been increasingly used to supply part of the water needs,
but locally the development has been illogical. Problems of local overdraft, conflicts
between withdrawals for public-supply and trrigation purpeses, and uncertainties as
to the adequacy of the ground-water supplies prompted the request for this study.

The size and extent of the water-bearing units, their probable recharge
and their discharge areas, and the general regimen of the ground water form the basis
of a ground-water appraisal. This report outlines the broad aspects of the geology
and hydrology that govern the amount of ground water available for development. The
report lays a base for subsequent quantitative ground-water studies.

Location and Extent of the Area

The Walla Walla River basin is a roughly triangular area of about 1,330
square milesthat extends 45 miles eastward from the Columbia River to the crest of
the Blue Mountains in southeastern Washington and northeastern Oregon (fig, 1).
The main stream and tributaries drain an area nearly 40 miles wide athwart the Oregon-
Washington State boundary. The basin is crossed by the boundary between the Walla
Walla Plateau and the Blue Mountain section of the Columbia Plateaus physiographic
province { Fenneman, 1931). .

As used in this report, the term "Walla Walla River basin" excludes the
tributary Touchet River drainage basin. That tributary basin was excluded in order
to concentrate on the diverse ground-water situations of the main valley area,

Cooperation and Personnel

The work was done by the Ground Water Branch of the United States
Geologi cal Survey in cooperation with the Washington State Department of Conser-
vation, Division of Water Resources, the Board of Commissioners of Walla Walla
County, and the office of the State Engineer of Qregon.

The canvass of representative wells and springs was begun in the fall of
1946, completed largely in 1948, and maintained thereafter. The mapping and
study of geologic formations were done during 1947-48. The well canvass was
made by John Manning, Frederick D. Trauger, Frank A, Watkins, Jr., and the
writer. Available data, such as drillers' logs, water-level data, and chemical
analyses were collected, organized, and incorporated in the report. The geologic
mapping of the Blue Mountains slope was done by Sherwood D. Tuttle during the
summer of 1947; the Horse Heaven upland, the Touchet slope, and the details of
the valley floor were mapped by the writer during 1947-48.
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‘the final digit is a serial number among

INTRODUCTION 5

Compilation of the information in the report was done in 1962, A
preliminary report (Newcomb, 1951) was released to the open file in 1951,
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Location Symbols

I n this report, wells and springs are designated by symbols which indicate
their locations according to the rectangular survey of public lands. For example, in
the symbol for well 6/35-12P2, the
fraction preceding the hyphen indicates
township and range; because all parts D C B A
of the river basin are in the northeast
quadrant of the Willamette base line
and meridian, this part of the symbol
indicates T, 6 N., R. 35 E. The
number foilowing the hyphen indicates M L K J
the section (sec. 12); the letter denotes
the 40-acre subdivision of the section,
according to the following diagram; and N P Q R

wells and springs in that particular 40-
acre tract, Thus, well 6/35-12P2 is in the SEXSWL, sec. 12, T. 6 N., R. 35
E., and is the second well or spring to be listed in that tract.’ i

Intables 1 and 4, these tocation symbols are not given in full for each
well. Rather, the symbols are grouped by townships under appropriate subheads and
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only that part of the symbol is tabulated which indicates the section, 40-acre tract,
and serial number. All wells and springs listed in the tables are located on plate 1,
In a few places, such as for the |ocation of the sample points of surface
water whose analyses are listed in table 3, the part of this number giving the
township, range, and section is used only for brevity in location of the sampling site.

i

Climate

In general, the type of climate is continental, but some oteanic storms
from the west occur in winter. The climate varies with the altitude--from warm and
semiarid at the western, tower part of the river valley to cool and less arid at the
headwaters in the Blue Mountains,

The precipitation comes mainly in the winter; ordinarily 70 percent falls
in the 6-month period October-March. It increases progressively eastward with the
altitude--from an average annual total of 10 inches for the 500-foot level at Lowden
to 42 inches for the 4,200-foot level in the Blue Mountains (fig, 2).

The annual precipitation for the region is remarkably constant; the lowest
year of the 69-year record at Walla Watla (1891-1959) having 61 percent, and
the highest but 153 percent, of the average 16.1 inches. The record of the annual
rainfall (fig.3) shows a general below-average condition in the 1920's and 30's and
a gradual above-average condition since 1941.

in the lower parts of the drainage basin the precipitation comes mainly as
tain and in the upper parts, as rain and snow. Snow does not often accumulate to .
a depth of more than 1 foot on the valley floor at Walla Walla, but it builds up to
depths of several feet in the Blue Mountains during most winters.

According to the Weather Bureau records, the average annual temperature
at Walla Walla for the 45 years ending with 1929 was 53.5°F. The highest
temperature recorded each year is rarely higher than 100°F., and the lowest seldom
reaches 0°F. The average relative humidity is 7) percent at 8:00 a.m. (43 years
of record), 50 percent at 12 noon and 53 percent at 8:00 p.m. (-15 years of record).

The monthly average relative humidity has ranged from 84 percent at 8:00 a.m. during
the winter months to 25 percent at 8:00 p.m. in July.

The wind at Walla Waila is recorded as prevailingly from the south. That
may in part be due to local terrain control, because a more southwesterly direction is
common for the region as a whole. There is good movement of air through the valley;
monthly average wind velocities at Walla Walla, for the 45-year period 1885-1930,
range from 5.7 to 7.2 miles per hour, March and April were months of highest wind
velocities, and October of lowest. Maximum annual wind velocities are recorded as
32 to 51 miles per hour and their occurrence seems evenly spread through the year.

Winds of tornado velocities are virtually unknown. A mild wind, though prevalent and
often rather continucus in the daylight hours, is not usuatly strong enough to bother
the application of irrigation water by sprinklers.

The sky is usually clear. An average of only 56 days per year were called
cloudy during one 26-year period when this weather element was recorded at Walla
Walla. 4
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Figure 2 - Average monthly precipitation for five

stations and average

annual precipitation for six stations, showing greater precipitation with

increase In altitude eastward

in the Walla Walla River basin.
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PHYSIOGRAPHY AND STREAMS 9

The growing season is long--averaging 218 days at Walla Walla for the
46 years, 1885-1930. The average date of the last frost was March 31, and
the average date of the first frost in the fall was November 1. Unseasonal frosts
during the growing season are rare, though killing frosts are listed as having
occurred as late as May 9 and as early as September 24,

PHYSIOGRAPHY AND STREAMS

Physiography

The principal physiographic elements of the Walla Walla Basin are the
Blue Mountains section, consisting of a deeply canyoned upland surface and a
ramplike slope called the Blue Mountains slope, and the valley section composed
of plains and terraces. These two main elements join rather abruptly where the upper
limit of the valley floor intersects the Blue Mountains slope. Secondary physiographic
elements are the north slope of the Horse Heaven ridge and the southerly inclined
Touchet slope which flank the valley plains on the southwest and north respectively.

Blue Mountains Section

An inclined surface, formed on the Columbia River Basalt, rises from
beneath the unconsolidated deposits at the eastern edge of the Walla Walla Valley.
In its lower altitudes of 1,200 and 2,000 feet, stream-valley notches set off the
ramplike ridges, which ascend eastward at about 3° to 5° (figs. 4 and 5). The

Figure 4.--View of the Blue Mountains slope with upper part of the valley
plains along Cottonwood and Russell Creek valleys in foreground.
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even interstream surfaces narrow progressively as the ridges gain greater altitudes;
nevertheless, in the headwater areas at the crest of the Blue Mountains several
bread upland areas remain undissected. The broad crests of the mountainous heights
reach a rather commen altitude of 5,000 feet along the drainage divide, and a
maximum of just aver 6,000 feet at Table Rock (pf. 1 and fig. 15}, The even
surfaces of the ramp slope and the upland levels have a smoothly curved profile which
is mostly parallef to the dip of the underlying basalt flows.

One of the largest undissected remnants of the upland surface is nearly 10
square miles in area. Mt lies between the canyons of the North Fork of the Walla
Walla River and Mill Creek. Its smoothly undulating surface has less than 50 feet
of local relief, The old surface is covered by a deep silty-clay soil on which fir,
pine, yew, and associated conifers stand in dense thickets interspersed with
accasional glades and more open stands of trees. The depth of the soil cover in the
central parts of this upland is apparently greater than the 10 to 20 feet exposed in
the banks of some of the road grades. The high precipitation results in wet areas at
poorly drained places, and mountain meadows are common.

Shallow vaileys of what once must have been large creeks remain on this
upland surface. Probably they are modified remnants of the gentle valleys that
drained this basalt surface prior to its uplift and dissection. Two of these are
narrow and hranched grassy swales that wind about for a mile or more and are known
as Little Meadows and Big Meadows.

Blalock Mountain, lying between the forks of the Walla Walla River, and
Table Glade, in which Langdon Lake and Tollgate Ranger Station are located, are
two other remnants of this old upland surface.

Small springs occur about the edges of the upiand plateaus. Most are the
seepage outlets of water that has infiltrated the soil and moved laterally perched on
the basalt. Such seepage outlets occur at Dusty, Bone, Husky, Deduck, and many
other springs.

The valleys that dissect the upland surface are steep-sided, mostly narrow,
canyons which are as much as 1,500 feet deep in places. The canyon walls are
marked by the stairlike edges of stratified basalt flows. The South Fork and Mill
Creek canyons are the deepest and grandest.

In valleys cut paraliel to the direction of the strike of the basalt, as are
the upper parts of Mill Creek and South Fork, the canyon profiles are asymmetrical--
the wall on the west, the downdip side, is steeper. In reaches of the canyons that
trend downdip, perpendicular to the strike of the basalt, cross-section profiles of the
valleys are more symmetrical and generally V-shaped. The transverse profiles of the
valleys of both Mill Creek and the South Fork, as well as of most other valleys, have
"two~story" shapes--a narrower inner gorge of several hundred feet depth has been cut

.below an older, wider valley. Travel into and out of many of the canyons is difficult
except at certain places and for those experienced in the area. These canyons are
one plage where the old admonition to go downslope when lost may well lead the
uninitiated hiker into difficult, if not dangerous, circumstances.

The dominant directions of the stream canyons correspond to the direction
of the structural elements of the basalt. In the upper, more gently dipping part of the
arch, as in South Fork of the Walla Walla River and Mill Creek, the canyons generally
follow the strike of the basalt flows. A consequent, downdip, direction of the stream

canyons is more common in the lower parts of the Blue Mountains slope. Maost of the
reaches that trend parallel to the strike of the basalt fayers seem to have inherited

[
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their ancestral locations from preuplift streams. Those which course straight down
the dip seem to occupy canyons that are subsequent to the tilting of the surface,
The regional jointing and the fault zones exert some control on the intrenchment of
the streams-both by providing softer zanes for downcutting and by bringing out
ground water to nourish the streamflow. The large Hite fault seems to have played
an important part in the location of the upper part of the North Fork as well as part
of Mill Creek and its branches (pl. 2},

In longitudinal profile, the stream channels are rather evenly graded and
have few noteworthy falls or plunges. In their lower parts the mountain canyons are
partly choked with bouldery alluvium. . At the present time, tributary streams from the
side canyons are building fans of coarse alluvial debris into the [arger valleys faster
than the main streams can carry the material downstream. The canyon valley of the
South Fork is backfilled in places to a depth of 60 feet or more, as far upstream as
the mouth of Elbow Creek. Mill Creek valley is backfilled to a lesser degree.

Secondary Upland Elements

The eastern part of an elongate upland, known as the Horse Heaven ridge,
separates the lower part of the Walla Walla River drainage basin from the Umatilla
River valley to the south. Within but 2 or 3 miles of the valley floor, the north
side of the Horse Heaven ridge rises a thousand feet over a series of steplike
escarpments connected by "flat" stretches or by short ramp slopes. The Horse
Heaven ridge itself is a rather even plateau which, in contrast to its abrupt descent
northward, slopes southward evenly and gently in the Umatilla Valley,

The fourth topographic unit is the undulating plateau surface that descends
in 12 miles from the 2,100-foot divide just sauth of the Touchet River to 1,200
feet in altitude at Dry Creek and, still farther southwest, to an altitude of 600 or
700 feet where it overlooks the floor of the Walia Walla valley near the mouth of
the Touchet River. This gentle slope, which forms the north side of the Walla
Walla Basin, is herein referred to as the "Touchet slope.”

Valley Section

Aliuvial slopes.--From the Horse Heaven ridge at Milton—Freewater-l/
northeastward to the Prospect Point Ridge and from the foot of the Blue Mountains
slope at Tracy northwestward te Dry Creek near Buroker, an old gravelly surface on
coalescent alluvial fans formerly sloped uniformly downvalley. The old surface and
its present thinly covered "reflection” descend from an altitude that ranges between
1,200 and 1,500 feet in the canyons of Mill Creek, Walla Walla River, and their
main tributaries. Downstream from Whitman that ancient surface became flatter and
was underlain by silt and fine-grained deposits, but it formed the lower part of the
valley floor. The upper part of this alluvial surface was buried by later unconsolidated
materials which now thinly overlie it. Its covered form is the main physiographic
feature in the upper part of the Valley. .

UThe formerly separate cities of Milton and Freewater are now combined in Milton-
Freswater, but in places within this repott the upper part, Milton, and the lower part,
Freewater, are referred to separately for brevity.
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The valley FHoor slopes at a rate of 50 to 100 feet per mile to the center
of the valley near Whitman. It wraps around the west end of the basalt bedrock ridge
{known as Prospect Point Ridge} that extends from the Blue Mountains slope west-
ward nearly to Walla Walla.

The unconsolidated deposits which overlie and mantle the original afluvia!
surface do not mask its larger features. In the west part of the Prospect Point Ridge
and in the Tracy area, that old alluvial-fan surface is covered by a deposit whose
composition and topographic expression are guite similar to the Palouse Formation of
eastern Washington and northeastern Oregon. In the Cottonwood, Birch, Reser, and
Russell Creeks section and in the Sapolil-Sudbury sectien this old alluvial-fan
surface is overlain by a silty clay that is somewhat like the Palouse Formation, and
in the lower valley-floor area it is covered by glaciofluviatile and Recent alluvial
deposits. These deposits that overlie the old alluvial surface are described beyond,
in the section on uncensolidated deposits. .

Near Freewater and Walla Walla, much of the present land surface is
believed to be close to the former level of the old fan surface. It is a sloping
gravel plain upon which the streams run in shallow channefs. The ground-water
level is near the surface during much of the year and springs in the swales are fed
by ground water whose interplay with the surface streams is readily evident. Where
the overlying depesits have been swept from the old fan surface, the gravel is Y
exposed in strips between the interstream terraces or along the front of the terraces
at the edges of the valley Floor. These alluvial strips and interstream terraces are
prominent physiograpghic features in the central parts of the valley plains.

Terraces.--Low terraces form the upper part of the valley floor at an .
altitude of 1,300 to 1,500 feet. They remain along the sides of the valley plains,
or as islandlike remnants among the stream-swept flood plains all the way down the
valtey to an aititude of 400 feet at the bedrock canyon near Divide. The terrace
fronts range in height from a few feet to the 150-foot escarpment at the lower end
of the Gardena Terrace.

A slightly different type of terrace predominates along the lowest part of
the Walia Walla River and the Columbia River in the Pasco Basin downstream from
Divide.

)

In the upper part of the valley pieces of the older terrace lie at an altitude
of 1,250 feet on the ridge just south of Dry Creek below Buroker and on the Prospect
Point Ridge south of Milt Creek. These terrace remnants are underlain by soil that is
typical of that formed on the Palouse Formation. They are eroded into hilly topography,
such as also is typically of the Palouse Formation. The Palouse Formation beneath
these old terraces is in part underlain by a gravel and conglomerate belonging to the old
gravel of Pleistocene age, which in turns lies upon the basalt bedrock. Much of the
higher part of the valley lands in the Birch-Cottonwood-Reser-Russell Creeks area alseo
may belong to this older terrace level,

A second and lower terrace level abuts against the older "1,250-foot terrace"
and extends farther downvalley. It slopes downvalley from the 1,500-foot level above
Tracy in Mill Creek valley. A remnant of this second and lower terrace occurs on the
end of the Prospect Point Ridge east of Walla Walla. [t is-well preserved in the broad
area northeast of Milton, from where it slopes uniformly downstream and passes, nearly »
imperceptibly, into the wide-spread terrace level of the lower valley, which is typified
by the plain around Gardena and is there known as the Gardena Terrace.
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Below 1,150 feet altitude, this second terrace is underlain almost
entirely by silt or clayey silt which is part of a glaciofluviatile deposit.

The surface of the second terrace is but slightly eroded. It occurs as
broad inclined plains south of Spofford and northeast of Walla Walla. The Walla
Walla City-County Airport utilizes a part of it. In places, the materials underlying
the second terrace have been completely removed by the tributaries and distributaries
of the Walla Walla River near Freewater and, in strips, downstream from Freewater,
and by Mill Creek and associated streams east and west of Walla Walla.

The Gardena Terrace consists of the main broad remnant of this second
terrace on the south side of the Walla Walla River. It slopes from about 800 feet
altitude at the State Line district to about 500 feet, 14 miles farther west near
Gardena School. Several fairly large remnants of this terrace level lie at equivalent
altitudes on the north side of the Walla Walla River. In places at its upper end the
Gardena Terrace tapers evenly from the level of the stream-swept gravel surface of
the Freewater district. It extends downstream with progressively higher escarpments
separating it from the Recent flood plains of the Walla Walla River (fig. 5).

Figure 5.--View south across a characteristic part of the alluvial plain of
the Walla Walla River from the Whitman Monument on an erosional
remnant of the Gardena Terrace, near center sec. 32, T. 7N., R.35E.
The low bluff at the right upper center is one scarp near the upper end of
the Gardena Terrace.
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The terraces are underlain by some of the best soils of the Walla Walla
Basin. The loess of the Palouse Formation beneath the older, higher terrace and
beneath the uppermost part of the younger second terrace, has different water~
absorbing and water~transmitting characteristics than the Touchet beds which under-
lie most of the lower and main part of the younger, second terrace., The two main
soil types are recognized by soil surveyors as the Palouse and Sagemoor types with
many gradational changes between the two type specimens in opposite ends of the
Walla Walla Valley (Newcomb, 1961},

o

Streams

The main Walla Walla River is formed by the confluence of the South and
North Forks. The South Fork < is the principal tributary and is actually the upstream
continuation of the main stem. The North Fork is a smaller, shorter river that
progressively is being robbed of both surface- and ground-water drainage by headward
extension of the tributaries of the larger and more deeply cut South Fork. Together
these two tributaries drain the southern part of the Blue Mountains slope (fig 6).

The headwaters of the South and North Forks both flow southwestward
along the strike of the layered basalt for 5 or &6 miles before taking a more westerly W
direction down the dip of the rock layers, which are inclined from 1/2° to 5° toward
the Walla Walla Valley. At the apex of its alluvial fan at Milton, the Walla Walla
River divides into 2 main distributaries, the Tum-a-lum Channel (main stem) and the
Little Walla Walla River. The latter in turn gives forth another distributary called -
the East Fork of the Little Walla Walla River. Below where the main stem, Tum-a-~
lum Channel, turns westward in the swale between the alluvial fans of the Walla Walla
River and Mill Creek, it is rejoined by the other distributaries, the flow of many spring-
fed creeks, and the distributaries of Mill Creek (pl, 1).

Mill Creek, which heads in the high central part of the Blue Mountains
stope, is the largest of the continuously flowing tributaries, all of which rise in the
Blue Mountains, It passes northwestward onto its alluvial deposits in the lower part
of its mountain canyon, and joins the main stream on the valley floor below Walia
Walla. ft also has several distributaries. These distributaries course southwestward
off the south slope of the alluvial fan and are augmented by spring-~fed branches,
locally called "spring branches," through which the outflow of ground water augments
the creek.

The Touchet River is formed by the confluence of several large creeks
draining the northern part of the Walla Walla River basin. At the foot of the mountain
slope the river abruptly changes direction to follow an unusual type of course west-
ward to the Eureka Flats, from where it flows southward to the Walla Walla River at
Touchet. The divide between the Touchet River drainage and the other parts of the
Walla Walla River drainage is part of the northern limit of this investigation,

L/ For brevity the South Fork and the North Fork of the Walla Walla River are
referred to hereafter as the South Fork and the North Fork. .
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Figure 6.--View northeast across the Walla Walla River canyon at the
confluence of the North and South Forks. The eroded upland surface
and the flow layers of the basalt both rise about 150-300 feet per
mile eastward toward the Blue Mountains upland. (Photo by A. M.
Piper.)

Creeks whose headwater areas are in the lower part of the Blue Mountains
slope are mostly nonperennial, though streams like Pine, Dry (Oregon), Couse,
Birch, Cottonwood, Reser, Russell, and Dry (Washington) Creeks carry some water
in parts of their courses throughout some years. Blue Creek, a tributary of Mill
Creek, has a permanent flow.

Most, if not all, of the mountain-fed streams lose water while crossing
unconsolidated deposits underlying the upper parts of the valley floor. That
infiltrating water returns again to the streams in the middle and lower parts of the
alluvial fans, as described below under "Ground-water occurrence in the old gravel
of Pleistocene age."

The Horse Heaven ridge and the Touchet slope have no perennial streams;
only storm water or snowmelt runoff reaches the valley floor from the dry washes of
those uplands.

The discharge of water by each of the through-flowing tributaries is
characterized by topographic and hydrologic conditions that provide: (1) a headwater
area of rockbound canyons wherein the streams that are deepest cut receive a steady
perennial spring supply, (2) a large storm-water and snowmelt runoff, and (3)

a downstream course across the alluvial slopes of the valley floor wherein the streams
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first lose and then regain water. Farther downstream the main stem of the Walla
Walla River follows, in succession, a normal meandering flow through a valley
section that reaches past the mouth of the tributary Touchet River and a more rapid
passage through a shallow, partly rockbound, gorge inwhich it descends to the
level of the Columbia River.

The gradient, in feet per mile, of the main Walla Walla River decreases
from more than 200 on the South Fork above Elbow Creek, to 100 near the mouth
of the North Fork, to 50 near Milton in the mountain canyons and across the alluvial
fan, and to 25 along the terrace lands as far as the mouth of the tributary Touchet
River,

{»

The discharge of the Walla Walla River comes from three principal sources.
These are {1) storm water {precipitation shed directly or nearly directly to the
streams and not lost to infiltration from the channels), (2) snowmelt conveyed
entirely without infiltration, and { 3) ground-water discharge. The discharge from
each of these sources appears as characteristic parts of the annual discharge curves
shown in figure 6. The storm runoff is especially dominant in early winter; the
snowinelt, in the spring and early summer, and the ground-water outflow is dominant
during the summer and the long cold periods of winter.

The flow of the South Fork during the year ranges from about 400 to 500
cfs (cubic feet per second) down to a base flow of about 100 cfs. The North Fork
flows in a shallower canyon that does not reach down to the regional water table;
consequently its summer base flow amounts to only about 5 cfs compared to an annual
peak flow of about 275 cfs. in discharge per unit of surface area, the annual peak
flow (surface runoff) of the North Fork is comparable to that of the South Fork (fig. 7). .
Mill Creek has basin discharge characteristics similar to those of the South Fork. It
has a base flow in summer of about 40 to 50 cfs coming from springs where the
canyons reach down to the regional water table or to some of the zones of perched
ground water deep in the basalt,

Much of the precipitation runs off the mountainous section. The total dis-
charge of Mill Creek at a station half a mile downstream from the State boundary for
the climatic years of 1914 and 1915 was equivalent tv 30.8 and 26.6 inches of
precipitation, respectively, on the drainage area (Johnsen, 1933, p. 18). Jehnson
also reported the discharge of the South Fork above the Pacific Power & Light Co.'s
intake (half a mile above the mouth of the North Fork} equaled a basinwide yield of
30.4 and 28.2 inches respectively for those same years. The precipitation recorded
at Blue Mountain Sawmill on the upland at M¢Dougal (altitude 4,200 feet) was 43,14
and 33.09 inches respectively for those years. If this precipitation is taken as
representative for that part of the drainage basin, the percentage of the precipitation
that passed the gaging station during those years would have been 71 and 80 for Mill
Creek and 70 and 85 for South Fork. These quantities are rude, but still they would
suggest remarkably high basin yields and wouid indicate that only 15 to 30 percent
of the precipitation had been taken from the basins by evapotranspiration.

The contribution of ground water to the total yields of the basin in 1914
and 1915 may be approximated from parts of the discharge records shown on figure 6.
The infiltration to ground water represents a considerable part of the precipitation on
the mountain areas. Published records of streamflow in the Touchet River to the north,
the Grande Ronde to the east, and the Umatilla River to the south indicate the summer
base flow of those rivers per unit area of drainage basin is similar to that of the Walla
Walla River and Mill Creek. This similarity between basins indicates that the ground-
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water divide of the Walla Walla drainage basin lies approximately beneath the surface
drainage divide, and the runoff represents precipitation on this basin only.

Figure & shows that the uniform summertime base flow of the South Fork
angd North Fork combined is about 100 ¢fs and of Mill Creek about 50 cfs. Based
on the continuity of this base flow during the dry manths of each year and its
uniformity from year to year, such a ground-water discharge may be postulated for
the whole year and computed as an average depth of water that infiltrates and reaches
the ground water beneath the respective drainage areas. The resulting outflow of
ground water which reaches the streams and passes these measuring stations
annually is equal to an average of 13 inches of precipitation on the drainage basins
above these stations, which are near the lower ends of the canyoned courses of the
Walla Walla River and Mill Creek. Thus, when compared to Johnson's total yield
figures, given above, it is apparent that ground water supplies nearly half of the
total annual discharge of these streams to the Valley. Also it is clear that ground
water supplies much more than half of the water these streams discharge to the
Valley during the growing season of each year.

The size of this ground-water base flow discharging from the Blue Moun-
tains part of the drainage basin may be estimated as about 125,000 acre-feet of
water per year,

After the discharge of the last of the snowmelt, by about July 1 of each
year, the 150 cfs of ground-water outflow carried to the Walta Walla Valley by
these two main streams, along with the water pumped from ground-water storage
beneath the valley, forms the bulk of the water supply on which the economic life
of the valley is based,

GEOLOGY

Consolidated Rocks--The Columbia River Basalt

The only consolidated rock exposed in the Walla Walla Basin is the
Columbia River Basalt, a thick sequence of lava flows of generally basaltic com-
position {pl. 2). The basalt is exposed in a thickness of about 2,000 feet in the
canyons of the South Fork and of Mill Creek, and has been drilled to a depth of
2,500 feet at Walla Walla.

The rock on which the basalt rests is not exposed and has not been
reached in drilling in the Walla Walla River basin, In the Tucannon River canyon,
about 35 miles northeast of Walla Walla, a few small inliers of Paleozoic(?} and
Mesozoic{?) sedimentary, metamorphic, and igneous rocks are exposed beneath the
basalt (Huntting, 1942), which in that vicinity is at least 3,000 feet thick.

The Columbia River Basalt covers a large area in Oregon, Washington,
and ldaho, The main body of the basalt extends in general from the Okanogan High~
lands southward to the east-west mountain systems of central Oregon and from the
Cascade Range eastward to the Rocky Mountains. The Walla Walla Basin lies
southeast of the center of that vast basaltic area. The basaltic lava is considered
to have been extruded largely during the Miocene Epoch, on the basis of fossils
gathered from sedimentary deposits with which the basalt is interlayered at places
about its margins, but its extrusion apparently continued into the early part of the
Pliocene Epoch in at least some parts of its occurrence,
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The basalt is a dense dark-gray, brown, or black rock with very finely
felted crystallites set in a glassy groundmass. Vesicular texture is common in
most flows; the tops of some flows are spongy in places.

Characterically, the basalt flows have three main sets of joints resulting
from shrinkage during cooling. Two of the joint sets are generally vertical and one
horizontal. One vertical set separates the basalt into polygonal, usually hexagonal,
columns that extend perpendicular to the cooling surface of each flow, These columns
range from about 6 inches to 5 feet or more in diameter and in some thick flows
extend from top to bottom, The second vertical set separates the basalt into straight-
sided, irregularly shaped blocks only & inches or so in diameter. That joint structure
is often called "cubical” or "brickbat." The third joint set embraces the horizontal
platey cracks. The three types of cooling jeints may occur in the same flow, but
when they do one always seems to be more stronaly developed than the others. Besides
the cooling cracks, or joints, which separate the basalt into columns, blocks and platey
slabs, as described above, there are master joints, sometimes called regional joints.
The regional joints are linear cracks, or multiple cracks in a band a few inches wide,
cutting nearly vertically through the basalt of a flow and continuing for a distance of
several hundreds or thousands of feet, In some places these master joints continue
vertically into the overlying and underlying Flows. In many places these master joints
are aligned with fault planes and may be a part of the structural accommodation of the
rock to deforming stress, but elsewhere they may be a gross feature of the cooling
and solidification of the individual lava flow, Generally there is little displacement
of the sides of these regional joint planes, but displacements of several inches or a
few feet occur locally.

The basalt sequence is composed of successive flows of fava, built up
accordantly one over the other, with relatively few interflow deposits or soils. A few
dikes of basaltic lava cut across the layers. On the whole, the interflow planes are
remarkably parallel and uniform, although locally the contacts are irregular, particularly
near the tapering ends of individual flows. In the South Fork canyon above Elbow Creek
and in Mill Creek canyon, as well as at other places in the Blue Mountains, sections
nearly a thousand feet thick are well exposed, and have accordant inclination of inter-
flow planes throughout the vertical section in which the layered structure extends
uniformly as far as the individual flow lines can be followed laterafly. Qne angular
discerdance of about 1°.is present between prominent flow lines in the cliff along the
South Fork in sec. 21, T. 5N., R. 36 E. The discordance described by Erdmann
(1933, p. 28 and fig. 4B) was not verified in the field, Instead, the apparent
discordance may represent differences on opposite sides of a fault displacement or
between flow layers and a low angle dike rather than a discordance in the dip of
successive lava flows.

Individual flows range in thickness from 5 to 150 feet. Individual flows
exposed in the South Fork canyon average about 40 feet thick (Erdmann, 1933, p.
16).

Only a few sedimentary interbeds are visible in the basalt outcroppings.

A few thin buried soil zones between the lava flows are exposed in the thick sections
in Mill Creek and South Fork Canyons. Though sedimentary deposits may be present
between flows in canyon exposures and be hidden from view except in the sheerest



20 GEOLOGY AND GROUND WATER, WALLA WALLA RIVER BASIN

slopes, it seems evident that sedimentary interflow deposits are thin and rare. Logs
of deep wells in the basalt (table 2) show that, on the average, only one interflow
'elay," "shale," or tuffaceous zone averaging 10 feet in thickness was logged by -
drillers for each 340 feet of drllling. Some reddish interbeds were listed in those
logs but no extensive interflow zones are identified from drilling records. The
tuffaceous beds commonly encountered 100 to 300 feet below the top of basalt in

the Yakima River valley, the Richland area, and the Pasco district to the west were
not identified in the basalt beneath the main part of the Walla Walla River basin.
However, such extensive interflow deposits may be penetrated by wells as far east

as Walluia. Also, one 10-Ffoot-thick volcanic ash or tuff bed is exposed over a

wide area near the top of the basalt section in the south side of the canyon of the
South Fork.

The tops of many lava flows are oxidized to a deep red color that diminishes
progressively downward for 2 or 3 feet--into the normal dark rock of the flow. The
tops of some flows show a rather rough "cooling-breccia” type of fragmentation, the
pore spaces of which were not closed by the lava of the overlying flow. These cracks
and vuggy spaces are large in the tops of some flows; however, cavernous conditions
are rare. The rock texture indicates that the basalt in the Walla Walla Basin largeiy
solidified after the fluid lava came to rest. Flow brecciation, resulting from self-
fragmentation by movement after partial solidification, is very rare in these flows.

i

Unconsolidated Rocks

Otd Gravel and Clay of Pleistocene Age

The oldest of the unconsolidated deposits that lie below the plains of the
Walla Walla Basin consists of clay as much as 500 feet thick, and of gravel 10 to
300 feet thick, The gravel was laid down as coalescent alluvial-fan deposits whose
materials were washed from the mountain canyons of Mill Creek, the Walla Walla
River, and their tributaries.

These deposits are referred to locally as the "old gravels and clays" or the
‘cemented gravels" and the term "old gravel and clay"” is used here informally in
conformance with lecal custom,

So far as known, the old clay does not crop out at the surface. Drilling
records show it lies upon the basalt bedrack in the deep parts of the Walla Walla
syncline {plate 3A and 3B). At depth it extends across the valley from Mill Creek
to the bedrock near Umapine. Longitudinally it extends down the valley from Free-
water to the rock rim at Divide. The old clay may be the time equivalent of part of
the Ringold Formation which lies on the hasalt in the broad synclinal area of the
Pasco Basin west and northwest of the rock rim of the Divide anticline.

The old gravel occurs as remnants at the valley floor level, as a wide-
spread layer beneath most of the valley fioor, and as narrow trains buried beneath
later deposits and extending far down the southern part of the lower valley floor.
Locally, near the margins of the valley, as at the top of the river bluff just below the
Milton powerhouse and in the road banks in sec. 5, T. 5 N., R. 36 E., the gravel
rests on the tilted surface of the basalt. The main grave! deposit is exposed beneath
a thin soil cover in parts of the Walla Walla ¢ity and Freewater areas (fig. 8).
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Figure 8.--0ld gravel exposed to a height of 20 feet and overlain and silt
in the east bank of the Walla Walla River at Milton-Freewater, just
north of center of sec. 1, T. 5N., R. 35 E.

Some of the old gravel deposit lying on the basalt in the upper part of the
valley may be older than Pleistocene. However, because of the apparent Pleistocene
age of the main stratum of the old gravel, and in the absence of other age data, this
possibly older gravel is included with the gravel of Pleistocene age because they are
similar.

The old gravel is composed largely of well-rounded, undecomposed pebble,
cobble, and boulder gravel entirely of basaltic material. The gravel materials in
most places are set in a matrix of sandy and silty material, although beds and
irreqular flat zones without such matrix do occur. Sand constitutes a minor part of
the gravel zone. In some places considerable calcareous cement is present.
Exposures of gravel in the sides of dug wells show that compaction and imbedding
of silt and sandy matrix is of greater importance than cementation in making the
gravel semiconsolidated. Much of the footage drilled in the old gravel is recorded
as "cemented gravel." The gravel is so compacted that in most places it stands
unsupported in the walls of dug wells; loose gravel, or gravel sufficiently free to
transmit water readily, forms but a small part of the material observed or reported
in wells.
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From an irregular thinly tapered edge on the lower slopes of the Blue
Mountains the old gravel thickens downvalley into a 200-foot stratum in the area
between Walla Walla, Milton-Freewater, and Whitman Station. The gravel extends
in narrow trains farther downvalley along the southern side and apparently thickens
and widens in places beneath the area south of Gardena School. Downvalley from
College Place and the State line, the gravel is interlayered with clay and silt of the
old clay described above. Along the northern side of the lower part of the valley
the gravel largely terminates upstream from Lowden, where wells penetrate only a
few layers of sand and fine gravel interbedded with sllt and clay.

Downvalley from the common western 1imits of the main stratum of the
old gravel, some coarse sand and fine gravel are penetrated by wells in the Mud
Creek and Pine Creek areas as well as beneath the Gardena Terrace itself. Those
sand and gravel layers are |argely interstratified with finer materials, in which
respect they contrast with the continuous thicknesses of the old grave! that occur
beneath areas farther upstream.

Laterally across the valley, the old gravel may be followed in wells from
the bouldery zone found above bedrock in the Buroker and Sapolil districts on Dry
Creek southwest to the Horse Heaven escarpments southwest of Umapine, The main
bulk of the depesit lies heneath the alluvial fans of the Walla Walla River and Ml
Creek where it has a general thickness of 100 to 300 feet, Downvalley, the old
grave! tapers out, in both vertical and harizontal planes, as tongues that extend into
the old clay. The long trains that extend beneath the Umapine area, widening and
thickening again beneath the south side of the lower valley, are the most important
among these tonguelike extensions.

The old clay is apparently the quiet-water equivalent of the old gravel
and was deposited where the gravel-bearing currents were unable to reach. The
general downslope |imit of the maln body of this old gravel occurs along an arc
about a mile beyond the outer spring zone (pl. 1). This outer limit of the main
body of the old gravel extends northeastward from a mile or so west of Umapine,
crosses the State line northward to where the old gravel strata of the Walla Walla
River merge with those that originated in the Mill Creek valley. The limit of this
main body of the old gravel then extends northeastward about through Whitman
Station.

Ringold(?) Formation

In the railroad cut along the north bluff of the Walla Walla River 2% miles
west of Reese the westward-descending top of the Columbia River Basalt is overlain
by layers of silt and conglomerate. These deposits may be part of the Ringold
Formation which underlies a large part of the Pasco Basin north and west from the
bedrock ridge at Reese.

The exposed section is:

P on ! Feet
Siltstone, yellowish-gray, semicompact (eroded top is
overlain by Touchet beds and by stope rubhle from
basalt croppings higher on sIope) «vvvereeieiniiiiininens 10
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Feet
Conglomerate, weakly indurated, 70 percent of pebbies
and cobbles are basalt, 30 percent exotic types.
Basaltic particles have a decomposition rind.
Siliceous sand fills interstices.....covvienereeinncannnnens 50
Siltstone, similar to 10-foot bed at top, lies on )
L 7 1 20

Exposed thickness ............ 80

Deposits of this type were not seen elsewhere in the Walla Walla River basin.
These heds probably continue beneath the glaciofluviatile deposits to the west and
north and form part of the water-bearing gravel deposits above the basalt bedrock in
the Wallula area to the west.

Palouse Formation

The Palouse Formation is an extensive deposit of loess in eastern Washington,
northeastern Oregon, and northwestern Idaho. The gentle slopes of the uplands,

_ particularly the higher parts of the Touchet slope, Prospect Point Ridge, the foot-
hill slopes east of Milton, and the higher parts of the Horse Heaven ridge, are
mantied largely with this thick cover of flne-grained massive light- to dark-buff
silty loess.

Most of the constituent grains are microscopic in size. The loess has a
mealy cohesion and is of low or low-medium plasticity when wet. Temporarily it
stands steeply in cut banks, In general, the loess is progressively finer grained
and more clayey to the eastward within the Walla Walia River basin. Where observed
on Prospect. Point Ridge, it is a massive ¢layey silt with some irregular caliche lines
that follow sandy streaks. The deposit ranges in altitude from about 1,100 to 3,000
feet. The upper parts constitute a prominent soil type.

Exposures up to 50 feet in height occur in road banks and adjacent hill slopes
but the maximum thickness iocally may be more than 100 feet. The deposit has
characteristics of grain size, color, structure, and mineralogical composition distinct
from that of the Touchet beds of Flint (1938)--a widespread glaciofluviatile deposit
of the lower part of the valley (Newcombh, 1961).

In the western part of the basin the Palouse Formation is overlain by Touchet
beds. A younger loess, wind-worked largely from the Touchet beds, extends beyond
the Touchet beds as a manlle of light pink-gray silty loess on the type Palouse
Formation. North of Touchet and Lowden this mantle of Touchet-derived loess is
visibly distinct, but |n the uplands farther east it thins and becomes progressively
fess distinct.

In much of the foothill and upland land south, east, and north of the Walla
Walla Valley the Palouse Formation lies directly on the basalt. Beneath the upper
terrace the Palouse Formation lies on the old gravel of Pleistocene age. This
relation is welt known (at 1,200 feet} in the vicinity of the Flood-control reservoir
on the Prospect Point Ridge in sec, 26, T, 7 N., R. 36 E., east of Walla Walia
(pl. 3B). This higher terrace south of Buroker on the Dry Creek-Mill Creek divide
is also formed upon the Palouse Formation, The Palouse at this place is underlain
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by a coarse basaltic boulder stratum that is apparently continuous with the old gravel
in the Mill Creek valley to the south. At those two localities the Palouse is typical
of the formation in the so-called type, or core, area of the "Palouse region"
(Newcomb, 1961}. This type area Is commonly taken as the Colfax-Pullman-
Moscow area 80 miles northeast of Walla Walla, The erosion of the Palouse
Formation underlying this upper (1,250-foot) terrace has produced the billowing
rounded convex-upward hill slopes characteristic of the "Palouse topography,"

Deposits of the Upper Valley Terraces

Downslope from the lower areas underlain by definite Palouse Formation,
several terraces and alluvial plains are underlain by deposits which pass imperceptibly
beneath the younger Touchet beds. These deposits, here referred to as "deposits of
the upper valley terraces,” are composed largely of clay and siit, They may be in
part equivalent to the Palouse; generally they contain a large amount of reworked
Palouse material. For the most part, the deposits of the upper valley terraces overlie
the old gravel. In places they ovetlie the Palouse Formation or, as in the Birch and
Cottonwood Creek districts east of Freewater, the Columbia River Basalt,

Westward from hoth these lacalities of the Palouse Formation.to and
beyond Prospect Point, and down the Mill Creek-Dry Creek divide, the Palouse
Formation is present at progressively lower altitudes. In many of these lower places
its upper part has been altered by reworking and by incorporating post-Palouse loess
and volcanic ash, which hecome progressively more evident westward. An arbitrary
line on plate 1 was used to separate the Palouse from the later loess to the west.

The isolated upland occurrences of the Palouse Formation, as well as the
undifferentiated loess, are roughly outlined on plate 1 between the bedrock exposures
on the Blue Mountains Slope, Touchet Slope, Divide ridge, and Horse Heaven ridge.
Boundaries are arbitrarily drawn where the loess gets only 5 to 10 feet thick and rock
is mixed with the loess, In the mapping of the margins of the loess on the Horse
Heaven ridge, the soil maps (Harper and others, 1948) were consulted frequently to
expedite the work.

For the most part these deposits of the upper valley terraces seem to be
loess of the Palcuse Formation, which was deposited on valley plains, underwent
some reworking in places by streams and had some streamborne debris incorperated
In the deposit, Because of these stream-laid features in part of these deposits the
unit |s separated from the Palouse Formation in this report, aithough the deposit
resembles the Palouse in many respects.

The lowest terrace in Mill Creek valley is formed on an extensive part of
these deposits. This terrace descends about 50 feet per mile from an apex nearly
1,500 feet in altitude near Tracy. It broadens to about 3 miles in width north of
Walla Walla. The same general terrace level continues in a considerably more eroded
condition along the north side of the valley to the vicinity of Whitman and Lowden
where it matches the altitude of the broad Gardena Terrace on the south side of the
river, In its western part, below 1,150-foot altitude, the terrace is Formed on
progressively thicker deposits of the Touchet beds until in the Whitman area no
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materials comparable to the "deposits of the upper valley terraces" are visible, It is
difficult to escape the inference that this lowest terrace in Mill Creek valley, under-
lain by the complex fine-grained materials of "deposits of the upper valley terraces,"
was a gravel-free alluvial slope aggraded to one of the levels of Lake Lewis during
deposition of the Touchet beds in the lake,

In the most massive phases of the materials, stratification is poor or is
entirely lacking in the deposits of the upper valley terraces. At the Waila Walla Air
Force Base, the deposits beneath the Mill Creek valley terrace may well be reworked
Palouse Formation or material of Palouse type [aid over a vafley plain late in the
flrst phases of the Palouse deposition. South of the Praspect Point Ridge these
deposits apparently underlie the broad terraces of the Russell Creek-Birch Creek
area. The materials there also appear to be partly reworked deposits of loess of the
Palouse-Formation type.

The "deposits of the upper vailey terraces” in general transmit only minor
quantities of water, sufficient for domestic wells. The deposits underlie much of
the best land in the basin.

Touchet Beds

A deposit of horizontally bedded silt and fine sand, marked by distinctive
gravel, cobble, and boulder inclusions and by peculiar structural features, overlies
all other Pleistocene and older materials. The Touchet beds ¥ are more than 100
feet thick beneath the terrace fands in the lower part of the Walla Walla Valley.

They extend upslope to a taper edge at a maximum altitude of about 1,150 feet.
These beds are principally light-gray silt and very fine sand with some clay,
diatomaceous earth, and volcanic ash. Considerable sand and a little gravel occur
interbedded, particularly in the fower parts of the deposits, and is exposed in deep
cuts in the thicker sections, such as that along the north front of the Gardena Terrace
just south of Touchet. Distinctive of these deposits is some pebble-to-boulder debrls
of granitic and metamorphic rock that has come from the upper part of the Columbia
River basin. The presence of large erratics of such material is ascribed to rafting by
icebergs. These deposits apparently were laid down in glacial Lake Lewis at a time
when a lava flow, ice jam, or landslide dammed the Columbla Gorge near Hood River,
Oregon, to an altitude of about 1,150 feet (Alllson, 1933, p. 675-722). They
underlie the Gardena Terrace and other similar terraces that line the Walla Walla
Valley and its tributary stream valleys, such as those of Dry Creek and Spring Valley
Creek, Upvalley, this material tapers to a few scattered erratics like those found on
the terrace west {but not east) of the Walla Walla Air Force Base. Downstream below
the bedrock rim at Divide, the deposits underlie the rolling terrace lands and form
much of the surficial materlal around the margins of the Pasco Basin. -

The Touchet beds, like the "deposits of the upper valley terraces," are
significant mainly from the standpoint of sails and topography and only in a lesser
way are significant to the ground-water sjtuation in the lower part of the valley.

¥ The name "Touchet beds" was applied first to these deposits by Flint {1938,
p. 494).
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Recent Alluvium

The gravel and silt laid down by the present streams comprise the Recent
alluvium. Recent alluvial material now above the reach of the streams Is called
"older alluvium"; that submerged by the streams in fload is referred to in this report
as "younger alluvium.” Sandsize material farms only a very minor fraction of the
deposits of the streams of the Walla Walla River basin, It is mostly pebbles,
cobbles, and silt. On the Walla Walla River alluvial fan in the State Line district
considerable course alluvium is carried by the present river. Farther upstream, the
coarse alluvium is backFfilled 50 to 60 feet deep up its mountain canyon, and is
spewed out near the apex of the alluvial fan for several miles in a thin layer lying
on the old gravel.

Most of the streams that cross the valley floor have cut into or through the
Touchet beds, deposits of the upper valley terraces, and the Palouse Formation and
are temporarily base leveled on the exhumed gravel surfaces of the old gravel and
clay of Pleistocene age or on the basalt bedrock. Across this exhumed surface the -
alluvial materials are being transported or have been thinly deposited.

Loess Undifferentiated

A sandy slit loess, light gray in color, mantles the Palouse Formation in
the uplands of the western and lower parts of the vatley, In places it also covers
the Touchet beds to a thickness that ranges from 1 to 10 feet. This distinctly
sandier loess is apparently derived largely from wind working of the Touchet beds
and glaciofluviatile deposits in the westernmost part of the Walla Walla River basin
and in the terrace lands along the Columbia River farther northwest. Lines separating
this loess from the Palouse Formation and other adjacent deposits were arbitrarily and
tentatively drawn on plate 1. The true distinction of this loess deposit was not
possible during this investigation. The deposit has |ittle or no significance to the
ground-water situation.

Glaciofluviatile Deposits, Undifferentiated

Gravel and sand with some interbedded silt underlie broad terraces in the
lowest part of the Walla Walla River basin and along the Columbia River farther
northwest and west.

These materials, are glaciofluviatile and fluviatile deposits of the ancestral
Columbia River. A part of them may be remnants of the Touchet beds, or time
equivalents of the latest part of the Touchet beds. They have little significance to
the ground-water occurrences in the Walla Walla River basin and are shown on the
geologic map (pl. 1) largely to complete the basin coverage.
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General Structure of the Rocks

Posthasalt Deposits

The latter Quaternary deposits, at least those from the Palouse Formation
to the Recent alluvium, lie in the essentially horizontal position of their depasition.

The earliest part of the old clay and old gravel may have been tilted in
some of the last of the main deformations of the bedrock. A few scattered remnants
of gravel exposures, too small to mag, on the upland a few miles east of Milton
suggest that the early part of the old gravel in places may have preceded the Iast of
the bedrock warping.

Columbia River Basalt

The bedrock is deformed in broad open folds and in local lines of more
Intense displacement. The broad warpings have determined the large elements of
the basin's geography.

The principal upwarped (anticlinal} segments of the region form the Blue
Mountains anticline, Horse Heaven anticline, a broad hut low arch whose axis lies
to the north side of the Touchet River and the small north-south warp, known as the
Divide anticline, west of Touchet. The downwarped (synelinal) unit, which is a
counterpart to these anticlines, Is the broad and slightly complex Walla Walla-.
syncline, The traces of the axes of these folds, except the one north of the Touchet
River, are shown on plate 1.

The largest fold 1s the broadly arched antlcllne of the Blue Mountains.
The bhasalt is elevated about 3,000 feet above its relative position at the western
foot of the mountains, [n generalized cross section the arch is simple and symmetrical.
A 5- to 10-mile-wide belt of nearly horizontal basalt in the axial crest is flanked on
each side by a 10- to 20-mile-wide slope wherein the basalt layers dip basinward at
2° to 4°. Locally the uniform dips and even ridge crests give way to steeper descents
or interruptions where more intense displacements, faults, or sharp folds mark the
basalt. The anticline extends into other river basins to the northeast and southwest.

A second large fold forms the Horse Heaven ridge which extends eastward
from the Cascade Range for 130 miles to where its diminishing end forms a spurlike
prominence on the west flank of the Blue Mountains anticline just east of Weston.
Where the fold is crosscut by the Columbia River Gorge, in the Wallula Gap just south
of the mouth of the Walla Walla River, it is a symmetrical anticline. The basalt is
elevated ahout 1,000 feet in the-anticlinal crest of the 10~-mile-wide fold, Farther
east the north limb is marked by an en echelon series of northiwvest-trending normal
faults along each of which the basinward block is tilted and displaced downward as
a part of the drag toward the Walla Walla syncline to the north. Vansycle Canyon is
the southwesternmost of these fractures and is not itself a fault, although its lower
part follows a linear fracture away from which the block on the northeast side has
rotated so that its-basalt dips basinward about 3°.

The low arch narth of the Touchet River is apparent in the Walla Walla
Valley only as a monoclinal dip of the basalt southward from the Touchét River



28 GEQLOGY AND GROUND WATER, WALLA WALLA RIVER BASIN

beneath the Touchet Slope and on down into the Walla Walla syncline beneath the
valley floor, The poorly exposed bedrock beneath the Touchet Slope seems to have
a rather even monoclinal dip and fewer lines of severe deformation than are present
in the basalt at many other places in the Walla Walla River basin.

The Divide anticline is a minor warp in which the basalt is arched up about
300 to 500 feet in a belt 1 to 3 miles wide trending north~south across the lower
part of the Valley, The basalt seems to he rather uniformly arched and to lack intense
defermation except along its southern edge where a normal fault separates it from the
Horse Heaven uplift.  The main importance of the Divide anticline arises from its
functions as a bedrock closure across the lower part of the Valley where it forms a
rock houndary between the Walla Walla Valley and the Pasco Basin farther west,

The inward dip of the basalt from the anticlines on all four sides, as
described above, terminates in the Walla Walla syncline, a broad and irregularly
boat-shaped downwarp beneath the unconsolidated deposits that underlie the valley
floor. The approximate axial trend of this downwarp is shown on plate 1, the bedrock
surface is reproduced by contours on plate 2, and cross sections are given on plates
3A and 3B. Apparently the top of the bedrock where it is deeply covered within the
syncline, as elsewhere in much of the drainage basin, rudely follows the structure of
the flow layers.

Drilling records indicate that the top of the basalt continues underground
at even dip and slope for considerahle distances beneath some parts of the valley
floor, but in other places it is marked by abrupt changes in altitude. The best known
of these abrupt changes is the College Place flexure, the subsurface escarpment of
a fault or sharp fold, is shown on plates 1 and 2. Its importance as a ground-water .
barrier In the basalt is described beyond. Other such subsurface escarpments are
indicated as probably present and important to the ground-water situation. The fauits
extending northwest from the north side of Horse Heaven ridge continue as abrupt
changes in the altitude of the bedrock beneath the unconsolidated deposits, but few
of these displacements can he shown accurately by the bedrock contours with the
sparse data now at hand.

(1]

OCCURRENCE OF GROUND WATER

Ground Water in the Columbia River Basalt

Nature of the Permeable Zones

The discharge of ground water from the basalt in its canyon and hill
exposures occurs almost entirely along the line of contact between one basalt flow
and another. These permeable parts of the rudely tabular zones of contact are the
principal water-bearing parts of the basalt. Vesicles in the basalt increase the
porosity by enlarging the fracture pianes, but, because the vesicles generally are
not connected, they do not in themselves greatly increase the permeability of the
rock. The openings in these interflow zones are mainly cracks and crevices pro-
duced primarily by the incomplete closure of one flow over another and by the unhealed
fragmentation and the inflated character of the basalt at the top of some of the flows,
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Fractures and vuggy texture make some thin flows permeable through their
whole thickness. When such a hasalt flow lies between porous interflow zones the
thickness of the water-bearing zone may be 25 feet or more. The thickness of any
one porous water-bearing zone can vary greatly in a lateral direction, but many of the
zones are fairly extensive. Some individual poraus zones crop out continuously for
amile or so. Though the individual flows seldom can be traced in outcrop for as much
as a mile, some of the individual porous zones are penetrated by wells in more or less
uniform thickness for even greater distances underground.

The permeability and transmissive qualities of even the thickest aquifers
differ from place to place. Tight, nonporous places are present at intervals along
most aquifers. Stratigraphic discontinuities--the pinching out, overlapping, and
fusion of flows and interflow zones--are present. Stratigraphic traps, in which the
permeable zones taper out between less permeable strata, in places cause ground
water to be impounded back to a point of overflow or leakage around the obstruction.
These stratigraphic reservoirs are well known above the regional water table where
they create many of the small bodies of perched ground water tapped by upland stock
and domestic wells.

The type of lava flow that is massive throughout, or at least in its central
part, commonly does not allow water to pass vertically across it. Water can pass
vertically through the fractured "brickbat" type of flow--as is evident especially near
the surface in wells and excavations, Many of the open joints and fractures visible
in nearly all flows at and near the land surface (in even the most massive flows),
apparently are at least partly closed deep underground. Vertical separation of ground
water by the nonpermeable massive zones is common. In outcrop this separation is
shown by the nerched nature of the water in surficial deposits like the Palouse Forma-
tion and by the layered character of seeps and springs in the basalt canyons and
hillsides.

Changes in the static water level, as found during the drilling of some wells,
are a direct expression of the tabular separation of the ground-water zones in much of
the basalt. (See table 2, particularly logs of wells 4/37-9H1, 5/35-1E1, 6/34-
35D1, 6/35-10P1, 6/36-13C1, 6/37-5F1, 7/36-19R1, 22N1, 31J1, and
7/37-18R2.} In some upland places the perched water found in the upper part of a
well commonly drains Into lower porous zones as an uncased well is drilled deeper.
Also, in valley areas, as a well is deepened below the water table it is common for
successively deeper aquifers to contain water under greater pressure and for this water
to rise and flow out into any uncased permeable zones higher in the well. A change
of static water level of as much as 100 feet within a few feet of drilling through the
massive confining parts of the basalt is a well-known drilling circumstance.

Thus, the fundamental pattern of aquifers in the Columbia River Basalt is
that of separate tabular zones, each of which is interrupted in many places but is of

" rather widespread lateral extent, "Brickbat" and other types of fractured basalt allow
hydraulic continuity in places between nearby permeable zones. The water of some
aguifers is completely separated by the impervious and massive parts of flows. In
all, the tabular permeable zones--the aquifers-- make up about one-tenth of the
average vertical section of the basalt,
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Transmission of Water

From points where it infiltrates, water spreads down the hydraulic gradient
through the openings in the rock. The passage of this saturated or unsaturated transfer
of water follows the permeable paths, especially those of the perous interflow zones,
as gravity takes it downward. In places the water descends to lower porous zones until
it is brought to a water table, beneath which the pores of the rocks are filled with water,
Directly below a water table the ground water is under the pressure of the atmosphere
only and is called unconfined. The upper surface of large bodies of perched ground
water may be referred to as a water table, but the water surface beneath which the pores
of the earth's crust are saturated universaily is commonly referred to as the water table
or the regional water table,

tn unconfined conditions the ground water travels by mass movement down-
ward and laterally as permeable openings in the basalt permit. Where erosion has
provided an outlet, the water discharges as seeps, or springs. Residents of the
Walla Walla region are familiar with the many such seeps and springs that flow from
the Columbia River Basalt in ravine and canyon sides. Mast of those which Fiaw
permanently are topographically low and are at the intersection of a water table with
the land surface, Few of the higher seeps discharge large volumes of water; discharges
of as much as 50 to 100 gallons a minute are exceptional. The large springs are those
whose discharging level is considerably below the level of the regional water table, The
main mass of the unconfined water below the regional water table moves laterally toward
the lowest opening available to that body of water--generally an outcrop of the aquifer
in the bed of the principal Jocal stream or an opening of the aguifer into overlying
gravels. Beds of the streams are mostly rubble- or gravel-covered and the reglonal
ground-water body commonly feeds the perennial streams In an inconspicuous manner.

Where enclosed aquifers pass below the level of the principal local drainage,
or where inclined aquifers pass beneath an impervious confining layer with which they
terminate against a barrier, the water becomes confined under hydraulic pressure, and
is commonly called artesian if it flows from wells. The two conditions of ground-water
travel in the basalt--confined and unconfined--are hydraulically distinct, but confined
and unconfined water can occur in different parts of some aquifers. Most of the
confined water in the Walla Walla River basin occurs in the basalt where inclined
porous zones conducted It beneath a confining cap of less permeable rock, or beneath
the old clay, where its aquifer terminates. The movement of confined water, even
more consplcuously than that of unconfined water, is by hydraulic pressure whose
force is commonly stated as a hydraulic gradient (feet drop per unit of distance) between
horizontally separated points.

Structural Control

The flowing or pumping leve! of confined water where wells tap it in the basalt
beneath downwarped areas, is a dynamic condition that is also an expression of the
resistance a given quantity of water meets while it is percolating in the aquifer.
Thus, the flowing or pumping level at places is a reflection of the structural as well

" as the petrologic and stratigraphic conditions the water meets in the aquifer,
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Folds. --Because ground water moves down the hydraulic gradient in
tabular zones, the synclines, the downwarped areas, are the "lows' whére ground
water accumulates and are the most important areas of ground-water storage in the
hasalt. Conversely, the anticlines underlie areas away from which water percolates
downdip, and are areas where the water table lies at relatively greater depth, The
lands between the axial areas of the synclines and anticlines are underlain by
inclined basalt with ground water moving toward the synclines. In general, localities
high on the monoclinal slopes and on the upland, share the ground-water deficiencies
of the anticlinal areas, and localities on the lower slopes have some access to the
large ground-water supplies of the synclinal areas. It i5 in these lower parts of the
monoclinal slopes around the edges of the valley floor where many of the ground-water
supplies are most desired and where the data presented in this report may be of
greatest service,

Faults.--Master or regional joints, along which slippage or shearing may
be present, are common in most areas of deformed rock. These impede or black
percolation at many places. Even more effective as ground-iwater barriers are the
longer lines of fracturing. These are similar to the master joint planes, but the rocks
at the sides have had much greater displacement, Zones of rock-crushing "gouge"
at places occupy the planes of minor displacement, and wide zones of crushed rock
occur along some faults,

Both the regional joints and the fault displacements, though in many places
difficult to detect and to map, are believed to have a much more important place in the
ground-water regimen than has been accorded them heretofore. Most of the faults are
effective barriers to ground-water movement. At places they are known to control
ground-water |evels, and to affect such aspects of the ground water as recharge,
discharge, spring location, temperature, chemical quality, static and pumping water
levels, and many other relal:ed factors.

Sharp folds in the basalt also may form complete or partial ground-water
harriers. Observations made on ground-water levels at places like the 0'Sullivan
Dam site and elsewhere outside the Walla Walla Basin indicate that sharp flexures,
especially where the bending is accompanied by interflow sliding and shearing, may
be effective ground-water barriers. Together the fault and sharp fold barriers form
the class known as structural barriers (Newcomb, 1959). The fault of large dis-
placement typically contains a wide zone of crushed and decomposed rock that forms
an impervious barrier, The barrier effect of fault and shear zones commonly impedes
lateral more than vertical percolation. Many of these steeply inclined planes of
crushed rock permit small amounts of water to pass vertically, parallel to the direction
of the planes of shear in the fault zone, and the outcrops of transverse faults in creek
valleys are commonly sites of seepage springs.

The width of the impermeable parts of fault zones may range from a few
Inches to many hundreds of feet wide, Crushed and sheared gouge zones as much as
1,000 feet wide have been observed along faults of the Walla Walla Basin. (An
outcrop of a wide fault zone is well exposed southward from the Walla Walla River at
"The Slide" 3 miles west of Gardena School.)

A few of the older faults contain basalt dikes that follow the walls. Such
a dike Is exposed in the Mill Creek valley a mile above Kooskooski (pl. 1).
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Joints.--The joints, cracks which resulted from a shrinkage of the rock

while cooling from the fluid melt, are a means of water penetration, although in some

places they may be too narrow to permit rapid percolation. ~
In some tunnels, wells, and other excavations where the natural conditions

have not been greatly disturbed, the slow percalation of water downward solely in

joint planes can be observed as an important transfer of water in the basalt.

The Top of the Ground Water

In the uppermost part of the Walla Walla drainage basin a partly dissected
upland about 5 miles wide is underlain by basalt whose layers are essentially
horizontal. At all altitudes on the edges of this area of horizontal basalt small
springs discharge to the slopes or into the river's tributaries. Some of these small
springs are located at the edges of the upland soil where the water seeps out along
the top of the hasalt bedrock. This is perched water many hundreds of feet above
the water table. In other places and at other altitudes small bedies of ground water
occur perched on impervious layers in the basalt above the regional water table.

In the Blue Mountains slope a 10-mile-wide section of the basalt has a
general 2°-4¢ dip toward the Walla Walla Valley. This downslope dip of the basait
causes ground water to move westward down the dip wherever permeable paths are
available.

As shown by the location of the stronger springs at low altitudes in the
stream canyons and by the few wells in that area, the regional water table beneath
the interstream ridaes of the Blue Mountains slope lies near the level of the most
deeply cut streams. There are many places where aquifers are intercepted by part of
a stream which follows along the strike of the basalt. In the South Fork of the Walla
Walla River such a large spring outflow occurs in secs. 19, 30, and 31, T. 5N,
R. 39 E. An instance of overflow of water from an agquifer cut in a down-dip segment
of the same canyen was told by Erdmann (1933, p. 55) who described a spring near
the center of sec. 14, T. 4 N., R. 37 E., as issuing "... on the top of a basalt
flow (B-1) on the right bank *** about 50 feet above the valley floor. Water moves
up the dip ... indicating that there is a slight head. The temperature of the water is
about 70°F ., and is in decided contrast to the very cold surficial waters.”

Because, in this basalt bedrock, fault zones generally form barriers to
ground-water movement, it seems evident that in parts of the basalt in the Blue Moun-
tains slope ground water in each aquifer must be dammed. This damming raises the
pressure level of the ground water to where the water can percolate either around the
bartier or to the surface. Above a fault barrier conspicuous outflows of ground water
at or near the barrier do not occur everywhere; rather, each dammed aguifer probably
remains full to its point of intake, which in most cases is seme distance upstream
from the barrier. The Hite fault and Elbow Bend fault in the South Fork Canyon and
the fault near Kooskooski in Mill Creek and Blue Creek canyons are known as probable
ground-water dams (Newcomb, 1962, fig. 5.

A ground-water reservoir system, such as is formed in aquifers terminated
by fault barriers, probably occurs in and around the Russell and Reser Creek districts 5
just east of the foot of the Blue Mountains slope. Wells 6/37-4B1, -5F1, -7Q1,
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and -7Q2 show extraordinarily high pressure levels with progressively greater pressure

in aquifers of successively greater depth, whereas wells just west of that barrier--

beyond the sharp topographic break at the foot of the mountain slope (wells 7/37-32P1
and 6/36-10E1)-- have much lower pressure levels and find successively lower pressure
with greater depth. Similar ground-water reservoirs behind structural barriers may occur
at many other places above the several faults that cross the dip in the Mill Creek and
Walla Walla River canyons {pl. 2},

Above the Cause Creek fault the ground water in the shallow layers of the
basalt is confined and flows from the few wells that have been drilled into the basalt,
but the deeper aquifers may have water at levels low enough to be in agreement with
normal ground-water slope to the water in the basalt farther west. The natural static
water fevel in the basalt was 100 feet below river leve! in the southern part of Milton,
70 feet in the northern part of Milton, and 40 feet in the northern part of Freewater.
Downvalley from the sharp drop in the bedrock north of Freewater (pl. 3) the ground water
in the basalt is largely confined beneath the old clays as far downstream as the barrier
zone in the bedrock along the College Place flexure, at the northern part of College
Place.

The levels of the water surface in the basalt at Freewater indicate a ground-
water high or "mound." Whether that mound on the water-pressure surface is due to
recharge, damming, or to artificial depression of the water leve! in surrounding areas
is not yet known.

Westward from about the longitude of Prospect Point the water table in the
basalt passes under the "blue clay" strata of the old gravel and clay of Pleistocene
age, and the water becomes confined. The maximum natural pressure leve! of the
ground water in the basalt at College Place was at about the same altitude as the
unconfined water |evel in the basalt and overlying gravel at the upper edge of the
confining clay. The pressure {piezometric) surface of the confined water now has
an average gradient of 25 or 30 feet per mile downvalley to the abrupt 200-foot rise
in the hedrock, the College Place flexure, that runs east-northeast beneath the northern
part of College Place and the junction of the Little and the main Walla Walia Rivers in
sec. 31, T. 7N., R. 35E. {pls. 2 and 3). Northwest of this Flexure the water-
pressure surface is now 50 to 100 feet lower than on the southeast side, and a free
flow from wells does not occur. Under the natural conditions, when wells were first
drilled, the difference in ground-water pressure on opposite sides of this barrier was
about 200 feet. Downvalley from the Collene Place flexure, the ground water in the
basalt is mostly unconfined and has a static water level about equal to the fevel of the
Walla Walla River except in a few subordinate districts where some structural confine-
ment is present, Such areas occur southwest of Touchet (well 6/33-5B1) and along
the foot of the Horse Heaven slope {well 6/34-35D1).

The east-northeast-trending College Place flexure, which terminates this
confined water and causes the high water pressure in the basalt at College Place, must
have some complementary barriers. Northwest-trending barriers must pass through the
area between Whitman and Umapine, intersect the College Place flexure, and form a
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southwestern limit to this high-pressure water best known at College Place, Such
a northwest-trending lateral barrier would fit the fault patterns common to the north
slope of the Horse Heaven ridge (pl. 1), but so far the harriers that close this area
of high-pressure ground water on the southwest have not been located specifically.

Water levels in a few scattered wells on the Touchet slope show that the
pressure level of the ground water in the basalt in the hill lands south of the Touchet
River is inclined about 50 feet per mile southwestward through the Hadley-Sudbury
district and about 25 feet per mile southward in the Rulo-Lowden district. The
water table is considerably below the level of all the intermittent streams but above
the level of the Touchet River, Where the Touchet Slope merges into the valley
floor of the Walla Walla River, the level of the ground water in the basalt descends
in 10 miles from an altitude of about 550 feet near Whitman to about 400 feet just
west of Touchet.

The ground-water level in the hasalt was not observed along the Walla
Walla River downstream from the Divide anticline, the bedrock ridge west of Touchet.
Near Reese It undoubtedly lies close to the level of the Columbia River, which, at
the mouth of the Walla Walla River, has a usual reservoir altitude of about 340 feet.
Three miles west of Reese the basalt descends below river level and for 40 miles to
the northwest is covered by the Ringold Formation, giaciofluviatile deposits and
alluvial materiais.

The tifted blocks of basalt that make up the en echelon steps and the
escarpments of the north slope of the Horse Heaven ridge contain ground water under
diverse conditions. As indicated by a few wells and springs, the different blocks of
the slope contain ground watet under more or less separate hydrastatic conditions.
Some of these separate units of the ground water are trapped in the tabular interflow
aquifers by the relatively impermeable fault zones which mark these escarpments.
(Some of the prominent faults are shown onpl. 1.)

Wells 6/34-33C1 and -34C1, near the foot of the slope from Horse
Heaven ridge, have remarkably high water |evels, possibly representing perched
ground water, Well 6/34-35D1 was started on the downthrown side of a north-
dipping normal fault, crossed the fault, and obtained flowing artesian water from the
upthrown (upgradient) side of the fault (pl, 1). That well is not cased in the fault
zone, and water leaked upward along the fault zone to the surface nearby when the
control valve of the well was closed, Ten years after the well was drilled, the
flowing pressure head had declined, largely because of discharge within the well.

Thus, the overall shape of the top of the saturated zone, or of the piezo-
metrlc surface of the ground water, in the basalt bedrock is a subdued replica of the
valley floor and its mountainward extensions up the main stream canyons. However,
local details of the topegraphy and the water-transmitting characteristics of the
hasalt cause the piezometric level of the ground water, in places, to range from 300
feet below to more than 100 feet above the land surface of the valley floor, Because
the shape and position of the top of the ground-water body in the basalt is of prime
Importance to pumping levels and economic withdrawal of the water, extensive data on
It are presented in the tables (1 and 2) and descriptions of it are given in the text.
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The Base of the Ground Water

So far as is known, the overall average permeability of the basalt persists
throughout its thickness of 2,500 plus feet. Thus the shape of the bottom of the
ground-water hody in the basalt bedrock may be assumed to be determined by the top
of some underlying less permeable rock. The underlying metamorphic rocks that crop
out In the Tuocannon River canyon to the northwest and the sedimentary, metamorphic,
and granitic rocks that crop out beneath the basalt in the Umatilla River basin to the
south could form, at some now unknown depth, such a lower limit to the ground water
in the basalt.

Average Yield of the Basalt Aguifers to Wells

A tabulation of all available information on properly constructed wells in
the Columbia River Basalt indicates that, over its regional extent as a whole, the
basalt yields to a 10- or 12-inch percussion-drilled well an average of 1 gallon per
minute per foot of penetration below the regional water table, when it is pumped at
such a rate as to produce a drawdown of 50 to 100 feet (Newcomb, 1959, p. 14).
That average is a little low for wells in the upper part of the valley--above College
Place, but is about in agreement with yields obtained in the few wells located down-
valley from Whitman, |n general it is low for the better designed and engineered
wells that have heen drilled in recent years.

Nonproductive Wells in the Basalt

Records are incomplete for many of the older wells drilled into the basalt,
but the writer knows of only one inadeguate well among the 40 or more large wells
constructed according to modern methods during the period since 1940, That
inadequate well was the Walia Walla Memorial Park well (7/36-17K1}, The reason
why the rock penetrated by the Memorial Park well was so exceptionally barren is not
known. Among many possible explanations is the one that the site may unfortunately
mark a place where the juxtaposition of the horizontally changing petmeable zones has
resulted in a vertical zone devoid of good aguifers. Such vertical sections, lacking
water-bearing strata known to he present in adjacent wetls, are numerous, but such
"hlank" (aquifer-deficient) zones are usually only a few hundred feet thick. in few
places would such an aguifer-devoid spot be considered statistically possible for the
full depth of the well cutting more than two thousand feet of the basalt.

The linear continuation of either the sharp bedrock flexure that terminates
the area of flowing artesian wells at College Place (pl. 3), or the possible bedrock
displacement beneath Mill Creek along the north side of Prospect Point Ridge (pl.
4B) could, beneath the deep alluvial cover, pass through or near the site of the
Memorial Park well, Such a fault or sharp flexure, with its associated vertical zones
of sheared rock, may have caused a nonwater-yielding condition in the aquifer zones
that would elsewhere have yielded water to a well. Among other causes mentioned for
the nonproductiveness of the Memorial Park well was the excessive use of cement to
hold raveling rock in the well during drilling. Such cementing, in places, can prevent
water from entering a well.
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Some other wells yield less than the average. Wells 6/35-2E1, -3N1,
-23D1, 7/35-35G1, and 7/36-33A1 afford below-average yields. Wells
6/35-2E1 and 7/35-35G1 do not penetrate the basalt deeply and the other three
are small-diameter ( 6-inch) wells.

It is apparent, from an overall tabulation of the production for known wells
in the Valley above Whitman, that not more than one out of each ten wells fails to
provide at least the average water-yielding capacity ascribed above to the Columbia
River Basalt as a whole. Nevertheless, the investor should bear in mind that such
chances do exist for obtaining an inadequate well in the basalt.

Permanence of Water Levels in Basalt Wells

The water levels observed in basalt wells (table 1 and figs. 9, 10, and
11) show that in some areas the ground water moves actively from areas of infiltration
and sustains a perennial water level in the pumped wells, but in other areas the trans-
mission of water is sufficiently restricted that water levels are not entirely restored
after each year's withdrawal .
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Figure 9 shows the water level in well 6/37-5F1 has remained constant,
ahout 172 feet above the land surface, since the well was constructed and the amount
of water withdrawn has been restored to the aguifer each year by natural recharge.
Also, that wells 7/36-36J1 and 7/36-20N1 have had a nearly constant water level
since 1955 and 1952, respectively, when the annual recharge had estabiished a
balance with the withdrawal from wells of their localities. The water levels in these
two wells in recent years were a few feet below their original levels.

Figure 10 shows water levels observed in five public-supply wells at
Milton-Freewater. A persistent decline is evident in the level of water in three wells
which are in tocalities of extensive pumping from these and other wells. The two
wells with stable water levels are in places where there is less pumping from other
wells. The records show that the transmission of ground water through the basalt into
parts of the Milton-Freewater area has not equaled the withdrawal from some of the
wells; however, the decline of water level in the three wells is distinctly due to
inadequate spacing of welis drawing water from similar stratigraphic zones in the
basalt.

Figure 11 shows the persistent decline in three wells (7/36-13F1, -F2,
and 7/35-18F1} of the city of Walla Walla. These records indicate that the three
"Mill Creek valley" weils of Walla Walla are in an area of the basalt that has been
receiving sufficient water from the surrounding areas.

Ground Water in the Oid Gravel of Pleistocene Age

Lithologic Characteristics of the Gravel

Although a matrix fills the interstices of the gravel, in most places there
are some beds, streaks, and zones of openwork, partly loose, gravel. As seen in the
sides of the dug wells, strata of openwork gravel were mostly flat, thin zones through
which water travels rapidly; but they are highly irregular in horizontal extent and occur
at haphazard levels in any vertical section. On the average, probably less than 10
percent of the gravel exposed In the sides of wells may be called loose, relatively free
of intergranular matrix, and available for the rapid passage of ground water,

In the upper parts of the alluvial fans the old gravel is mantled thinly by
gravelly alluvium of Recent age. Apparently the shallow cover of Recent gravel plays
an important function in spreading the water from the streams outward through the old
gravel. However, these Recent gravels do only a small part in the transmission of
the main bulk of the ground water downvalley in the gravel unit.

It is important to the correct understanding of the ground-water regimen
that one grasp the longitudinal section view of a flat gravel stratum tapering upvalley
to pointed ends in the stream canyons and separating downvalley principally into thin
strata which pinch out in the old clays. In plan, the gravel stratum lies in the shape
of several coalescent fans whose "handles" are the gravel trains extending up the
canyons from the apices.

The tabular gravel mass has a complex permeability that differs greatly in
detail but averages rather uniform overall.
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The factors of { 1) variable permeability in the gravel mass, (2) relatively
low overall average porosity, { 3) restricted local continuity of individual permeable
zones, {4) irregular vertical and horizontal distribution of the more permeable zones,
{5) general downstream decrease both in grain size, width, thickness, and per-
meability of the deposit, and (b) a steep (50-feet-per-mile) inclination of the deposit,
all contribute to the complexity of the ground-water occurrence.

The principal part of the ground-water body in the gravel occurs beneath
the Walla Walla River alluvial fan, the largest of the separate parts which form the
coalesced deposit, The part under the Mill Creek fan stores and yields less water.
Subordinate parts of the ground-water body eccur in the Russell, Cottonwood, and
Pine Creek areas.

Regimen.of the Ground Water in the Gravel

General features of the ground water.--Beneath the alluviated sections of
the downstream parts of the mountain canyons, the level of the water table coincides
with the level of the adjacent Walla Walla River, Mill Creek, and the other associated
creeks. At these places the water table in the gravel is in balance with the streams.

Farther downstream, where the gravel fan widens, the water table in places
stands below the level of the adjacent surface water as the ground water spreads out
and adjusts itself to a flatter gradient in the larger area of gravel. In crossing these
areas where the water levels are lower, the streams lose substantial amounts of
water to the gravel. This infiltration increases greatly when the streams are high.
With the water table standing a little below creek level, the infiltrated water moves
downslope until its level intersects the surface. The outflow to the surface occurs
where the underground passage of the water is impeded by the progressively decreasing
permeability and size of the gravel aguifers.

Recharge.--Because, during average years, there is little surface runoff
from the area underlain by the old gravel, about 3 to 4 inches, or nearly one-third of
the annual precipitation is estimated to percolate to the ground water. That recharge
comes mainly as rain during the fall, winter, and spring months or as melting snow
and ice--mostly in the late winter and spring months. By estimating such recharge
as 3 inches of water over 50 or more square miles, an approximate annual recharge
of 8,000 acre-feet of water is computed as entering the old gravel from direct
precipitation on the atluvial fans of Walla Walla River and Mill Creek. In some
years the additions to the ground-water body in the gravel from in situ precipitation
cause distinguishable rises in the water levels in some wells.

During periods of low stream discharge across the upper part of the alluvial
fans, where the water table normally lies below stream level and where water infiltrates
from the streams in large quantities, a large part of the river's flow may percolate to
ground water, During the high water of spring and winter particuiarly, large additions
are made to the ground water, On Mill Creek and the small creeks of the basin, such
infiltration does not involve so great a volume or so great a percentage of the stream-
flow as it does on the Walla Walla River. Nevertheless, the infiltration on the upper
part of the Mill Creek fan was, under natural conditions, sufficient to maintain a
substantial ground-water body of great importance to the economy of the valley area
about Walla Walla and College Place.

.
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Figures 12, 13, and 14 give graphically the water-level records in eight
welis that tap gravel aquifers beneath the alluvial fan of the Walla Walla River. The
winter and spring peak levels produced by infiltrated recharge during high stages of
the river are evident, as are the summer and fall rises due to recharge from infiltrated
irrigation water. In some wells one recharge source produces much higher [evels
than the other recharge source. The wells near the apex of the fan {fig. 12) show
a predominance of the river-infiltration recharge. Records of wells 5/35-1C1 and
6/35-36H1 indicate a rather constant average rate of annual recharge except for the
years 1940-42, when the recharge was less in agreement with the smaller river
discharge for those years (fig. 6), and for the years since 1951 when the infiltration
from the river has not raised the ground-water levels so high as their former annual
high levels.
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The higher levels of the ground water are particularly important because
of the great increase they induce in the yields of many irrigation wells. The arrival
time and duration of the high-levels are vitai factors in the capability of the wells
for meeting the irrigation requirements. Figure 13 gives the water levels in three
wells alined downgradient on the alluvial fan., A progressively later time of arrival

Also evident in these graphs

is the downslope increase in the relative size of the water-level rise produced in
summer by recharge from the infiltration of irrigation water. The plot of water levels
inwells 6/35-24Q1 and ~14L2 on figure 14 shows the lesser range of water-

level change and the more uniform upper peak levels that occur near the discharge
outlets of the ground water. .
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Several hundred acre-feet of water for irrigation is diverted each year
from Mill Creek above Walla Walla and an estimated average of 60,000 acre-feet
is taken from the Walla Walla River, mostly at and just below Milton-Freewater. -
Alarge part of that irrigation water, probably half on the average, infiltrates to the
ground-water hody. Another 20,000 acre-feet of water is diverted by the Burlin-

- game ditch from the river below State Line. It is used for irrigation on the Gardena
Terrace; a much smaller percentage of this water infiltrates to the ground water
because of the finer grained soils and subsoils of the Gardena Terrace where the
irrigation is done.

Waste water, industrial wastes, and sewage water do not make up a large
return to the ground water in the gravel. Though it has occurred in the past, return
of large amounts of objectionable fluids to the ground water is being diligently
avoided. The treated effluent from the Milton-Freewater sewage plants is turned
into Dry Creek or used for irrigation on land in Dry Creek valley west of Milton;
the futly treated effluent from the Walla Walla sewage plant and some untreated
Industrial wastes are returned to Mill Creek or used for irrigation below the city.

There are many suburban homes using septic tank disposal, and health authorities
doubt if the gravel stratum can be used much longer for domestic water supplies in
some of the more thickly settled suburban areas.

Transmission. --The ground water moves downslope in the old gravel .
largely by pressure transfer and also by downgradient percolation along porous and
permeable zones of loose gravel. After each separate addition of water, the ground-
water leve! rises nearer the surface; the “rise” progresses outward and down the
gradient as a wave. Each transmittal of ground water down the comparatively steep
hydraulic gradient shows as a wave in the water table. Within each year the largest
of these waves beneath the Walla Walla River's alluvial fan are commonly as much
as 20 to 30 feet high. Across the slope of the water table above the upper spring
zone {see pl. 1), the gravel newly saturated by each main annual ground-water wave
has a width of about 4% miles and an average thickness of about 20 feet. The waves
in the water table spread out from beneath the streams during periods of great stream-
flow and move downgradient at an average rate estimated to be about a mile per week.
Downgradient about three miles from the main points of recharge, the large waves
still show on the records of water level in the wells, but, beyond about two miles,
much of the individuality of each wave is obscured and only the seasonal high ground-
water levels attest to the period of great recharge which had occurred alang the
streams farther upslope.

Under the natural and irrigation recharging of the 1930's and 1940's
ahout 50,000 acre-feet of water passed through the gravel unit and flowed from the
outlets during the average water year {year ending on Sept. 30). Water diverted
by pumping from wells has modified this former!y normal discharge as have changes
in the recharge resulting from irfigation and other water regulation practices.

Downvalley from the outer spring zone of the Walla Walla River alluvial
fan, the ground water--especially that within the isolated tongues of gravel within
the old clay--is in a less transient condition, There, as shown by observations in
wells 6/35-4B1 and 6/34-3M1, the ground-water level remains more néarly
constant through the year.

n
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Beneath the Mili Creek fan, the comparable gravel section newly saturated
by each annual main wave of transmission has a width of 23 miles (between Shelton and
Butcher Springs shown on pl. 1 and table 4) and a height of 2 to 10 feet. It is
estimated that not more than 6,000 or 7,000 acre-feet of ground water was trans-
mitted down the Mill Creek alluvial fan section during each of the recent years. The
smaller ground-water transmission of the Mill Creek fan, as compared to the Walla
Walla River fan, is also illustrated by the fewer wells and springs of large yield,
The main conduits of the shallow ground water seem to be in the form of a composite
of smaller and shorter subsurface courses that are of lower permeablllty than those
beneath the alluvial fan of the Walla Waila River.

Discharge.--The ground water in the old gravel beneath the Mill Creek fan
discharges mainly to two spring zones, known as the inner (upper} and the outer (lower)
spring zones. The inner zone extends southward from Butcher Springs to Shelton
Springs (table 4. pl. 1) in the eastern part of Walla Walla, The inner spring zone
contains the springs which feed Shelton, Yellowhawk, Stone, and the other creeks
that drain through the southeastern part of Walla Walla. The outer zone includes the
springs in the western part of Walla Walla and in College Place.

From beneath the Walla Walla River fan the ground water emerges in
springs, most of which lie within two belts known as the inner and outer spring zones.
Other springs lie outside or between these zones, and some ground-water discharge
occurs undistinguished in stream channels, These main spring zones arc across the
surface of the fan {pl. 1). Study of the lithologic continuity of the old gravel as
recorded in drillers' logs (table 2} indicates that outwardly descreases in the
permeability and in the thickness of the gravel stratum may determine the amount of
water that can be transmitted at a given gradient {water level) and thus cause the
average water table to intersect the surface at these two principal levels. The fact
that the upper end of the fine-grained terrace-forming deposits, such as the Touchet
beds, overlie the gravel downvalley from the inner spring zone is probably only a
result or a coincidence, but it may indicate that the mantle of fine-grained deposits--
overlying the gravel downgrade from that level--is a facter in bringing the shzllow
ground water put at the level of the inner spring zone,

On both the Walla Walla and Mill Creek fans the location of the principal
spring orifices has remained fairly stable in recent years, However, at times of
high water table, other low places, nomally dry, become spring orifices and some
of the established spring zones become widespread bogs lacking distinctive orifices.
Likewise, during periods of low levels of the water table, flow from some springs
dumumshes and even stops.

Form of the water table in the old grauel --\pgrade above both Milton
and Walla Walla, ground water fills to stream level the pore spaces of the gravel
deposits that underlie the alluviated parts of the stream canyons, Downstream to
and beyond Milton and Waila Walla, the water table lies close beneath the surface
of the two main alluvial fans. The main body of shallow ground water occupies the
gravel beneath the fans which trend into the valley fioor at right angles, coalesce
in the Walla Walla-College Place district, and terminate irreguiarly in the valley
floor a short distance downvalley. Also, the ground water fills to stream level the
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smaller gravel bodies associated with Russell, Cottonwood, Reser, and other
tributary creeks originating in the Blue Mountains slope. The lower limit of the
ground-water body in the gravel is the base of the gravel where it overlies the
basalt in the mountain canyons and in the upper parts of the valley and overlies the
old clay farther downvalley. At places in the canyons and the upper parts of the
alluvial fans, the ground water in the gravel is in contact with the ground water in
the basalt and there is considerable interplay of water, but at other places the water
in the gravel is perched above the basalt and there is little connection,

Farther downvalley the basalt passes beneath the old clay which forms
the base of the ground water in the old gravel beneath the main part of the valley.

The upper edge of the oid clay lies at depth beneath the valley floor in an arc passing
about through Prospect Point and Freewater. |n the lower part of the main valley
area the clay zone separates the ground water in the overlying, and interfingering,
gravel from the ground water in the underlying basait.

From the upvalley end of the old clay downslope as far as an irregular
terminus near longitude 118°30' west, the ground water in the old gravel extends
laterally under essentially all the valley floor. Vertically, this ground water in the
old gravel extends upward from the top of the old clay to the level of the streams
{pl. 3A and 3 B). In places downvalley from College Place and Umapine the
thinner and less widespread continuation of the old gravel is overlain by later
deposits, particularly the Touchet beds, up to a maximum of about 100 feet thick.
These younger deposits lie mostly above the water table.

Thus, the shape of the ground-water body in the old gravel is that of a
flat stratum whose top is largely parallel to the lowest of the valley plains and whose
base is 20 to 300 feet lower on the top of the underlying old clay or basalt bedrock,
In the approximately 90 square miles of its occurrence the gravel aquifer may be
estimated to have a saturated thickness of about 100 feet and to have an average
effective porosity of 5 percent, This would indicate storage space is occupied by
at least 250,000 acre-feet of water in the gravel.

A ba5|5 for an estimate of recharge’is given by the water-level records
during the last 30 years, the measurements of spring discharge, the estimates
previously compiled for some types of recharge, and the estimates and measurements
of the water withdrawn. From these factors an estimate of about 75,000 acre-feet
of water may be deduced for the average annual recharge to the old gravel of the
Walla Walla Valley during the period 1933-1960,

Hydraulic condition of the ground water.--The water in the old gravel
eccurs under unconfined or water-table conditions, with exceptions in a few places.
Near the upvalley edge of the old ¢lay, where gravel beds tengue into it, there is
some ground water under confinement {artesian pressure) in the gravel tonques inter-
fingered with the old ‘clay. Such water in the gravel, under sufficient pressure to flow,
was found in wells aleng the Walla Walla River near the State boundary (wells 6/35-
12N1, -12P2, and -13H1), Likewise, water from some of the old gravel in the
Russell Creek and Cottonwood Creek areas is under sufficient confining pressure to
flow at the [and surface (wells 7/37-31R1 and 6/36-13C2). In these latter places
the ground water in the gravel aquifers may have become confined in isolated gravel
strips that have been buried beneath later less pervious deposits. !n places néar the
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mouths of the mountain canyons, such as downstream from Couse Creek to Freewater
and downstream from Tracy to Walla Walla, the ground water in the old gravel stands
perched above the piezometric level of the ground water in the underlying basalt, as

mentioned above.

Minor Ground-Water Occurrences

Ground Water in the Palouse Formation and Other Loess Deposits

At some places the Palouse Formation, and to a lesser extent the other
Ioess deposits, receive more molsture than they can retain against the pull of gravity,
Under these conditions water passes either into, or laterally outward over, the under-
lying materials. Such an excess of water over the retention capacity of the loess is
seen along low places in gentle slopes where the stratum of ground water in the
Palouse Formation may reach the surface. Where loess lies on a relatively impervious
material, such as the dense centers of some of the flows of the Columbia River Basalt;
or, where it is at or below the local drainage level, a small body of ground water may
be accumulated. The fevel of such around water is subject to marked fluctuation with
the annual and periodic rainfall ¢ycles, as well as with the effects of local soil
management, Marks on the curbing of well 7/37-6D1, which taps shatlow ground
water in alluvium, which is reworked material of the Palouse Formation, show that
its water level has declined about six feet concurrently with an equally deep erosianal
entrenchment of the adjacent small branch of Dry Creek.

The small amounts of ground water in the Palouse Formation occur mostly
in the uplands and are perched. Many of these perched-water zones crop out at sharp
changes in the slope where the top of the basalt bedrock is exposed, These outlets
of perched ground water form the small springs developed for farmstead supplies over
much of the region underlain by the Palouse Formation.

As is typical with loess deposits, the vertical permeability of the Palouse
Formation is greater than its horizontal permeability., This is evident in the soil-
moisture, drainage, and sprinkler-irrigation characteristics of the Palouse Formation.
It makes the Palouse Farmation a relatively efficient collector of small increments to
ground water wherever water exceeds the retention capacity of the loess.

Ground Water In the Deposits of the Upper Valley Terraces

Much of the area of the "upper valley terrace deposits” isunderlain by old
gravel, and the upper valley terrace deposits at many places lie above the level of
the ground water. However, beneath the alluvial slopes about Birch and Cottonwood
Creeks northeast of Milton-Freewater some of these terrace deposits lie sufficiently
low that their gravel and sand members contain small amounts of ground water. Wells
6/36-10J2 and -33B1 are believed to tap ground water in these deposits.

The level of the ground water in these upper valley terrace deposits rises
to approximately the level reached by the nearby streams during the wet season and
recedes about 5 feet to an annual low point during the fall of each year. The observed
water levels indicate that the lows and highs in some of these small ground-water
hodies do not occur at the same time as similar levels of the nearby streams.
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Ground Water in the Touchet Beds

Beneath the Gardena Terrace and the equivalent terrace northeast of -
Touchet, the water table is at or near river level, Some of the sand and gravel in
which the ground water occurs apparently belongs to the lower part of the Touchet
beds and some to part of the downvalley extenslons of the old gravel depasit.
Farther east there are small amounts of ground water within the Touchet beds; for
example, the quicksand reported at 90-110 feet in well 6/34~5F1 is a saturated
sand stratum of the Touchet beds. The ground water in this well stands considerably
ahove river level; apparently the ground water drains to the north into the ravine at
" old Mud Creek School (N& sec. 5, T. 6 N., R, 34 E.).
The upper part of the Touchet beds is composed mostly of fine-grained
materials whose horizontal laminations have a water-shedding or laterai-directing
effect that tends to bring water out to the slope surfaces--a characteristic that
contrasts with the ease of vertical movement of water in the loess of the Palouse
Formation and other loess deposits. Near irrigated areas, the evaporation of this
fateral seepage in late summer leaves mineral incrustations on the slopes of knobs
and on escarpments of the Touchet beds, In some places these white mineral
incrustations give the Touchet beds the appearance of being much more alkali-
impregnated than they actually are. .

Ground Water in the Recent Alluvium

*

The bulk of the ground water in Recent materials occurs along streams in
the Blue Mountains section of the drainage basin. In the Walla Walla River and Mill
Creek canyons the water table in the alluvium is at the level of the streams and its
level rises and falls simultaneously with the level of the streams.

The most important ground-water function of the Recent alluvium of the
main valley floor seems to he the acceleration of infiltration recharge to the larger
aquifers below,

CHEMICAL QUALITY OF THE GROUND WATER

Comprehensive chemical analyses were obtained or made of water samples
taken from 27 representative wells and partial analyses were made of water samples
from about 140 representative wells and springs. All are listed in tables 1 and 3.
The ground water was examined, where passible, for color, odor, sediment, or iron
precipitates,

The ground waters of the Walla Walla River basin are of generally excellent
chemical quality . With few exceptions, the sources sampled yield water that is Jow
in mineral content, soft to only moderately hard, and free of undesirable concentrations
of detrimental elements,
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Hardness

- The average hardness of water from 72 wells drawing water from the
Columbia River Basalt was 66 ppm (parts per million}. That hardness is in the
low part of the moderately hard designation on the scale _given below,

Hardness as CaCo Degree of
{ parts per million) Hardness
0- 60 Soft
61-120 : Moderately hard
121-180 Hard
181- Very hard

The hardness of the water is rather uniform within a given locality but
differs from place to place and differs slightly with depth. Thus, the hardness of
the water from 15 wells in the basalt at College Place ranges from 45 to 62 ppm;
from & wells in the basalt on Dry Creek below Sudbury it ranges from 90 to 130
ppm; and from 5 welis in the basalt on Russell Creek It ranges from 40 to 65 ppm.
Hardness seems to decrease with depth. Three wells exceeding 1,000 feet in
depth near the State Line district yield water having a hardness in the range from
25 to 35 ppm. Of 14 wells in the basalt (table 3), only 1 shows any noncarbonate
hardness; the rest have solely the carbanate, or temporary, type of hardness.

The hardness of the water from the old gravel averages 63 ppm for samples
from 59 wells. The extreme range of hardness is from 30 to 219 ppm, but most of
the wells yield water within the range of 30-95 ppm. The average hardness is
equivalent to the designation of moderately hard on the above scale. The fact that
the old gravel and the Columbia River Basalt yield ground water of similar chemical
qualities is logical in view of the lithology of the gravels--they are composed almost
entirely of the basaltic materials.

The ground water from the silt, sand, and gravel beneath the Gardena
Terrace is harder (generally having a hardness that ranges from 75 to 200 ppm)
than the water in the basalt and the old gravel.

]

Sodium and Potassium

Sodium and potassium occur dissolved in most ground waters and when their
content is small, or is not greatly more than that of the other common chemical bases,
their effect on water use is negligible. However, when they are present in excessive
quantities they may be detrimental to use of the water for irrigation, industry, and
even domestic supply.

The usual means of indicating the relative abundance of sodium in water
are by the two criteria called percent sodivm and sodium-adsorption ratio.

-~
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Percent sodium of a water is the percentage sodium forms in the total of
the common bases, all expressed as equivalents per million. In 16 analyses of
water from the basalt (table 3), the percent sedium ranged from 12 to 60 and
averaged 30; in the 3 analyses from the sedimentary deposits above the basalt, the
range was from 11 to 60 and the average was 30, The percent sodlum is used along
with the dissolved solids and the boron content in appraising the probable suitability
of a water for irrigation of alkali-sensitive crops. The content of dissolved solids
is approximated by the electrical conductivity ( specific conductance} of the water,
When the 19 analyses of water are plotted on the usual diagrams (Wilcox, 1948,

p. 26) combining percent sodium and electrical conductivity, all fall in the excellent
to good category.

The sodium-adsorption ratio is the index most commonly used to show the
degree of alkali hazard of an irrigation water. The ratio for a given water sample may
be calculated from the formula

SAR= NatTt

catt + mg™
2

where the catlons are expressed in equivalents per million (Richards, 1954}, The
sodlum-adsorption ratios (table 3} computed for the 12 samples of water from the
basalt range from 0.3 to 2.3. The sodium-adsorption ratio of one sample from the
old gravel near College Place is 0.4 and of one sampfe from the alluvial deposits at
Touchet is 4.2.

In appraising the suitability of water for irrigation, the sodium-adsorption
ratio [s plotted against the electrical conductivity to determine the salinity and the
sodium {alkali} hazards of the water to crops on average soils. When the sodium-
adsorption ratios and the specific conductances for 14 analyses are plotted on the
standard diagram (Richards, 1954), the 12 samples from the hasalt show both a low
sodium (alkali} hazard and a low salinity hazard, sample (7/35-33J1) from old
gravel shows a low sodium and a low-to-medium salinity hazard, and sample (7/33-
34P2) from shallow alluvium at Touchet shows low sodium and high salinity hazards.
Apparently, sodium hazards are generally significant only in the ground water in the
alluvium and in other near-surface materials beneath the lowest part of the valley.
Downvalley from Whitman, the sodium and the salinity hazards, even in this ground
water, are generally moderate, but great enough to warrant extensive sampling and
analysis before the water is used on some crops.

The chloride content of the water from 82 wells in the basalt ranged from
1 to 14 ppm and averaged 5 ppm. The chloride content of water from 63 wells in
the old gravel was similar=-ranging from 3 to 23 ppm and having an average of 5 ppm.
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The water from the Touchet beds beneath the Gardena Terrace south of
Touchet and from some of the alluvium beneath the flood plains of the lower valley
is relatively high in chloride for this valley but still low as chloride concentrations
go some places. Two wells in the Touchet beds yield water that have chloride
contents of 11 and 65 ppm, and one in the alluvium ylelds water that has a chloride
content of 17 ppm.

Fluoride

- The average flucride content of the water from the basalt in nine wells
situated in the central part of the valley floor is 0.6 ppm. . It averages 0,57 and
0.17 ppm, respectively, in four public-supply wells of Walla Walla and three wells
of Milton Freewater {table 3}. Of the available fluoride determinations on ground
water, the lowest figures (0.1, 0.2 and 0.3 part) were for water in wells
(5/35-2H1, 7/36-13F1, and 5/35-12L1) that are either comparatively near
the edge of the valley lowland or have water of otherwise slightly different quality
than the rest of the ground water in'the basalt. Water from three wells (7/35-33J1,
7/36-35R1, and 7/37-18G1} in the old gravel contains fluoride in the amounts
of 0.2, 0.6, and 0.2 ppm, respectively. The maximum fluoride content analyzed,
1.0 ppm, is near the concentration generally recommended for the optimum effect In
prevention of tooth decay, but the average (0.6) is somewhat less than the recom-
mended content for optimum benefits to children's teeth. However, the experience
with tooth decay shows that even this average content of Fluoride Is better than if
the fluoride content were zero (Dean, 1942, p. 1176-77). The two cities,

Walla Walla and College Place, whose primary domestic water supplies are from
Mill Creek and from the basalt respectively--one nearly fluoride-free and the other
containing approximately 0.5 ppm of fluoride--might furnish contrasting backgrounds
for study of the relative rates at which dental caries afflict children who live in
otherwise similar environmental and nutritional circumstances.

- Qther Constituents

Ground water from the basalt and from the old gravel generally has an iron
content of only a few hundredths of a part per million. The maximum iron.content
determined in this study (see table 3) was 0.17 ppm, a concentration that generally
is not troublesome.

In places, the ground water at depth within the basalt has a faint sulfurous
odor. The odor seems much more prevalent in new wells. Either the odor decreases
with time and pumping or the users become accustomed to it, for the complaints tend
to diminish with use. The consensus of well users is that the odor decreases with
the pumping of the well, QOdor may, in some cases, -make it desirable to include
aeration in the preparation of supplies for domestic use. The gaseous content is not
known to have any detrimental effect; in fact, it has heen suggested by some
irrigators that any sulfur content would have a heneficial effect.



Adams' description

Location obtained during this work

Township 40-acre
No. Owner and Range Section tract County State Aquifer
5 Dillard York #1 7/35 34 NWiNW1 Walla Walla Washington 0ld gravel
11 White Bros., Indeterminate
12 Baker & Baker (7)16/36 9 NE:ISWY Walla Walla Washington Basait
13 Dwelly Jones 7/36 25 SEiNWL Walla Walla Washington 0ld gravel
21 Ditlard York #3 7/35 34 SEANWL Walla Walla Washington Oid gravel
24 Lawrence McBride #1 6/35 20 NEINWE Umatilla Oregon 0ld gravel
25 Ed Seeholt ( Czyhold) 6/35 15 NEXINEZ Walla Walla Washington 0id grave)
29 Grant York (7)5/35 4 NEINE} Walla Walla Washington 0ld gravel
31 Miller Bros, , (2)6/34 1 NEINWL Walla Walla Washington Qld gravel
34 Hubbs {nursery) 6/35 25 NEINW}) Umatilla Oregen 0ld gravel
35 Edwards 6/35 29 NEINEL Umatiifa Oregon 0ld grave!
36 Gibbons (7)6/35 18 SEISEL Umatilla Oregon 0ld gravel
40 D. York #1 7/35 34 NWINWE Walla Walla Washington 0ld gravel
4] D. York #2 7/35 39 SWINwW3 Walla Walla Washington Old grave!
77 L. McBride #2 6/35 18 NEXSEZ Umatilla Oregon Old gravel
85 €. Key #3 5/35 5 NEINW1 Umatilla Oregon Basalt
86 E. Key #4 6/34 36 NWiSE] Umatilla Oregon Basalt
87 E. Key #2 6/34 36 SWISE} Umatifla Oregon Basalt
88 E. Key #1 6/34 36 SWiSwi Umatiila Oregon Basalt
125 Archie Harris #2 6/33 23 NWINEL Umatilla Oregon Basalt
140 Well #1, Walla Walla 7/36 13 SEINWE Walla Walla Washington Basalt
142 Well #4, Walla Walla 7/36 22 Swiswi Walla Walla Washington Basalt
273 Ditlard York #2 7/35 34 SWINWi Walla Walla Washington Old gravel
275 - V. Weitz 7/35 23 NWiswi Walla Walla Washington 0ld gravel
276 W. W, College Farm 7/33 33 SEZINE} Walla Walla Washington Basalt
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Adams’ description

Location obtained during this work

Township 40-acre

No. Owner and Range Section tract County State Aquifer

277 J. Harding 7/35 33 NEINEL Walla Walla Washington 0ld gravel
278 E. Burlingame 6/33 14 SWiSEL Umatilla Oregon 0id gravel
279 0. Helberg (1)6/34 14 NEZSW Umatilla Oregon 0Old gravel
280 White Bros. (at house) 6/34 20 SWINWL Umatilla Oregon Old gravel
281 White Bros, (NE house} 6/34 20 SEANWL Umatilla Oregon Old grave!
282 White Bros. (W house) 6/34 20 SWINWE Uratiila Oregon 0ld gravel
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Boron in very small amounts in the soil or water is essential to the
growth of many crops, but In slightly greater amounts it may be detrimental or even
injurlous. Water with boran concentrations of less than 0.33 ppm is considered
excellent for the sensitive plants and water with more than 3.75 ppm is regarded as
unsuitable even for the boron-tolerant plants. Two water samples from the basalt in
the Walla Walia River basin had 0.07 ppm (well 5/35-12F2) and 0.04 ppm
{well 7/37-18F1) boron. (See analyses in table 3.) From these determinations
and from the general lack of boron in the normal-temperature ground waters of the
Columbia River Basalt of this region, boron is believed present in the ground water
in only negfigible or beneficial amounts.

Other Published Data on Water Quality

The only other group of analyses of water from wells in the Walla Walla
River basin is contained in the lists of Adams (1957). Because Adams did not
specifically locate his sources, a tabulation is given on page 52 to show the
location and the aquifer source of the ground-water samples for which he lists
analyses, as these sources were reestablished by the writer,

Temperature of the Ground Water

In the Columbia River Basalt

The measured temperatures of the ground water, compared with the earth
temperature normally to be expected in the zone reported as the main basalt aquifer
of the respective wells, are listed on the following pages.

Ground water having a temperature lower than the assumed normal earth
temperature is found in wells about the edges of the valley--at Milton, Weston,
Pine Creek, and on Russe!l Creek above Maxson School. The low temperatures
found in those wells suggest that recharge with cold surface waters is probably
taking place nearby and the water does not become completely warmed before being
withdrawn, ‘

Most of the wells in which the ground water is warmer than normal are in
a strip that extends northeastward toward Walla Walla from about the State Line
crossing of the Walla Walla River, but some also are located near College Place.
The ground water may pass through a warmer zone of basalt that extends northeast-
ward past the southeast corner of Walla Walla. The warmest water is from a flowing
artesian well (7/37-31R1) that may tap ground water near a fault zone or water
that has circulated more deeply than that tapped by most wells.

Besides the above two general exceptions to the normal temperatures of
the ground water, some of the deep wells, such as 6/36-9P1, 6/36-31L1, and
7/36-31J1, obtain cooler water than might be expected, while others, such as
7/36-19R1, obtain water whose temperature agrees with the assumed earth gradient,
Cverall, the ground water from the basalt in depth seems to be & few degrees warmer
than would be expected from a normal earth-temperature gradient--a fact that may
indicate a slightly higher than nommal earth-temperature gradient in the basalt.
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4

Wt

Expected
Water - earth-
. temp  gradient Observed
Well (°F) increase deviation
4/35-15P1 635/ 11 _-None
15P2 - 70c 20 - 4-
5/35-2D1 S6c 4.5 2-
1E1 55 4 24
241 55 4 24
6C1 63 5 3f
12F1 61 5 37
12G1 62c 11 2~
6/33-23B1 72 6 11/
6/34-35D1 63.5¢c 11 None
6/35-1C1 67 8 6F
1M1 67 11 2.5¢
3N1 . 68 9 5/
4G1 67 13 None
10P1 76 18 4.5¢
12H1 71 9 87
12N1 . 73 - 8 114
13P1 62 5. 44
331 64c 6 54
34P3 . 62.5¢ . 5 44
6/36-5G3 ‘58 . 5 None
5M1 70.5 8 94
5SR2 81 17 114
6M1 71.5 8 104
701 72¢ . . .9 104
9L1 - 71.5 16 Naone
orl . i 74 - 33 12~
31L1 77 32 8-
6/37-4B1 54.5¢c 2 None
5F1 54 9 8-
7/33-32M1 65 3 8/
33N1 60 4 2.5¢
34N2 67 3 104
7/34-25N1 68 16 None
7/35-4H1 58 1 44
23M1 68 7 74
25F1 68¢ 10 47
25G2 68 10 a4
25N1 67 8 &F
25P1 69 9 &f
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Expected 2
Water earth-
temp gradient Observed
Well (°F) increase deviation &
7/35-26Q1 67 8 6#
35A1 68¢c 9 5#
36C1 69 9 74
36F1 68c 9 64
36F2 70c 9 74
36F3 69c 11 4f
36R1 70 7 9f
7/36-19F1 76 16 6F
19R1 82c 27 None
22N1 61 5 3/
31J1 70¢ 21 4-
31N1 68c 9 &f -
35D1 62¢ 2 77
36J2 62¢ 6 2.5¢
7/37-18F1 59 6 None

a/ Normal earth aradient is taken as 1.8°F for each hundred feet of
depth beyond the Ffirst 100 feet below the surface. Ordinarily the
temperature of ground water in the 10~ to 100-foot zone should
approximate the mean annual air temperature, which is 53.5°F at

Walla Walla,

Observed deviation |ess than (=), and more than (£) , assumed
normal earth gradient temperature. The word "none" means variation
less than 2 degrees from normal earth gradient, as nearly as can be

determined,

¢/ Depth of aguifers not reported, Total depth 6f well used in cal-

culation.
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In the Old Gravel

The temperature of the ground water in the old gravel agrees generally
with the mean annual temperature plus the assumed.normal earth gradient for.the
depth of the aguifer, The temperature of the water in the upper 50 feet Is.generally
54°F and that at 200 feet is about 57°F. Some obhserved temperatures of the.
ground water of the old gravel are [isted below:

Aquifer (in ' Date

feet below  Water Normal water
Depth land temp earth temp Observed
Well (feet}  surface)  (°F) aradient.  measured  deviation
6/35-4Q1 - 107 20-63 54.5 . b53.5 7-15-48
15A1 42 20-36 52.5 - B3.5 7-16-48
15B1 60 9-60 54.5 53.5 7-15-48
15P1 130 0-130 53 54 7-19-48
19L1 140 52.5 54 7-19-48 2.5-
19R1 20 53 53.5 7-19-48
21H1 19 52 53.5 7-19-48 1.5-
22F1 300 175-275 54 55 : 7-19-48 4q-
23M1 12 - 52 - - 535 ? 1.5-
24M1- 50 9-50 48 53.5 7-16-48 5.5-
25B1 25 0-27 48 53.5 7-23-48 .- 5.5-
25P1 90. 0-90 51 53.5 7-23-48 2.5-

- 26Q1 64 18-64 56 53.5 7-23-48 2.5+
2781 220 .. - 52 55 . 7-21-48 -- 3-
27H1 56 0-34 51- -53.5 7-21-48 - 2.5-
271 - 73 19-73 - 54.5 53.5 7-21-48 :
28R1 200 . 55 . 55 .. 7-20-48 . . .

. 29B1 - 29 56 53.5. 7-20-48 2.5+
29K1 35 . 52.5 53.5 - 7-20-48 1,5-
33M1 81 - 54.5, 53.5 .7-20-48
34C1 . 54 . . - 54 -53.:5 -5-6-33
34P1 34 - . - 58 . 53.5 7-20-498 2.5+
34R2 - 35 - .55 .. 53.5  :7-21-48 .

7/35 =33J2 85 - 15-85 56 . 53,5 10-29-59 . 2.5+
7/36-19H1 216 0-9 56 55 . 5- =33

7/37-31R1  220. . 58 .. 55 - 10-19-46 3+

é"(Water temperature less than (=} and more than (+} assumed
namal earth gradient temperature -
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The gravel wells, whose water temperature deviation is greater than 1°F,
are mostly cold-water wells and are located principally in the area north of Freewater
Upvalley from-and within that district there is much irrigation and natural recharge of *
the ground water with cool water from the Walla Walla River. It seems probable that
this cooler ground water is the recently recharged water which has not yet-become
heated to normal ground temperature,

USE OF THE GROUND WATER

Types of Use

At Ieast a roughly derived flgure for the quantity of the ground water with-
drawn was obtained from most of the users. From those reparts, some measurements,
and some projected estimates, an approximation was made on the total ground-water
withdrawals for an average year in the penod 1948-60. Domestic, public-supply,
irrigation, and food processing purposes are the most common and wide-spread uses
for which the ground water is withdrawn. . .

Irrigation

Ground water drawn or flowing from the old gravel of Pleistocene.age in
the Milton-Freewater and State Line areas, and, to a lesser extent, in the Walla .
Walla and College Place areas, provides a principal supply for irrigation. On the
Walla Walla River alluvial fan from Milton to Umapine, wells in the old gravel are
present on an average of one for each 40-acre tract. They furnish supplemental or
primary water supply to about half the land irrigated. In addition, an average of
ahout 50,000 acre-feet {Piper et al, 1935, p. 132A) of water flows from the
springs’in the inner and outer spring zones of that alluvial fan. Practically all the
spring flow during the period May through September each year, or 60 percent of the
annual flow from these springs, is used for irrigation, Thus, on the Walla Walla
River alluvial plain, approximately 30,000 acre-feet of spring water and about
10,000 acre-feet of well water is derived mainly from the old gravel,
On the Mill Creek alfuvial plain about 1,000 acre-feet of ground water
is taken from the old gravel in the area above Walla Walla; about 1,500 acre-feet
is taken from springs, and 2,500 acre-feet from wells--in the area duwnstream
from Walla Walla to Wh:tman. For Irrigation west of Whitman about 1,500 acre-feet
of ground water is taken from the alfuvium and from permeable beds that may be .
equivalent to the old gravel.
Other than on the Miil Creek and Waila Walla River ailuvial fans and in
the Umapine-Gardena area, the ground water from the old gravel aquifer is little used
for irrigation. Thus, the total irrigation use of water from the old gravel is in the .
order of 45,000 acre-feet per year in the Walla Walla River valley.
From the Columbia River Basalt, the water used for irrigation is derived
from wells clustered around College Place and others distributed around the margins "
of the valley plain near Weston, Milton-Freewater, Maxson School, Walla Walla
Alr Force Base, and Whitman. Near Weston, wells supply about. 200 acre-feet of
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water for irrigation, In the Milton~-Freewater district, the wefls numbered 6/35-
34P3, 33J1, and -J2, and 5/35-2D1 withdraw about 1-00 acre-feet of ground’
water for irrigation each year. Farther-north, wells 6/35-23C1 and 10P1 furnish
about 200 acre-feet of water, though the latter, -the old Jaussand well, is capable
of much greater yield. Eight wells in‘the Dry Creek-Pine Creéek area southwest of
Umapine supply about 1,000 acre-feet of water per year, In the Maxson Schoal ~
and Cottonwood Creek districts, the three Baker wells and the Reser and ather wells
are drawn upon for a total of about 1,000 acre-feet and the strongly flowing
"Sweazy Quarter" well {6/37-5F1) for-about 500 acre-feet. Near the Air Force
Base in Mill Creek valley, two wells supply 200 acre-feet of water most years.
Near Whitman, the Charles Baker well and Bergevin wells are drawn upon for 300
acre-feet of water per year, and several wells near Lowden and on Dry Creek obtain
about 300 acre-feet of water.

S 4 Most of the remdinder of the irrigation water drawn from the Columbia:
River Basalt comes from 30 wells near College Place. During 1958, about 2,000
acre~feet of ground watér from the basalt was being applied to 1,200 acres in tﬁe -
College Place district, Thus, a total of about 5,600 acre-feet of ground water was
being drawn for irrigation annually from weils in the Columbia River Basalt during "
1958 and 1959.

The crops grown are mainly fruits and vegetables, grain, hay and forage;
peas, and sugar beets. The farms in the Freewater district use an especially
diversified crop plan, with emphasis on crops of early summer maturity like cherries
and apricots. The largest farm-irrigation operations in recent years were those using
the-Baker and Baker wells, 6/36-9L1, 9P1 and 5R2, and the "Sweazy Quarter”
welf; 6/37-5F1.

Most irrigators use the sprinkler method of water application. With
sprinkler application, water, averaging about 2 feet per year for the irrigation of -
some crops, is spread during about 150 days of the growing season. Management
of the water appllcatlon requires that a minimum of about 5 galions of water per
minite per acre be available throughout the season. The greatest stretchmg of the -
available water is done by some farmeis who are raising -sugar heets on small fiélds
of silty soil with a supply-of anly 3 gallons of water per minute per acre, However,
most -authorities in agronomy advise that a capacity of 7 to 8 gpmper acre is
necessary for most crops on average soils, Particularly is this greater capacity, or
even one as great as 10 gpm per acre, advisable on crops like alfalfa that draw
heavi Iy on their water supply during certain periods of exceptionally rapid growth.
Also, irrigation ‘specialists advise that the total annual water requirement for full
irtigation of most crops durmg the average growung season on the average loam soil
is 3 feet,

" Public Supply

0f the’ Incorporated communities, Walla Walla and Milton- Freewater use
wells for standby supply during periods of excess turbidity or of low streamflow in
Mill Creek and the Waila Walla River, their primary supplies. The College Place
Water Company obtains its supply from 2 wells, and Weston uses spring water ~
augmented by a well supply. Several suburban public-supply districts near Coi!ege
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Place operate wells, most of which are used for both public supply and irrigation.
Nearly all the ground water, both from the wells and from the Weston springs, is
derived from the basalt, Other, smaller communities do not have central municipal
water systems but are supplied by private installations that utilize springs or wells,

The water withdrawn for public supply by the largest systems during
1957, 1958, and 1959 is tabulated below from information suppiied by the water
departments of those cities:

Wells inuse 1957 1958 1959

Walla Walla..... cerrererianen 4 and 5 554 400 . 467 .
Milton-Freewater ............. ) 1,126 1,099 1,098
College Place ...oovvvvrnens.. 2 165 182 . 164

Suburban public-supply
districts near College

Place {estimated)............ 8+ 200 200 200
Total, miltion gallons 2,045 1,881 1,929
Total, acre-feet 6,280 5,560 5,920

Weston annually uses about 100 acre-feet of spring water and an additional
50 acre-feet of water is pumped from a well during the summer months of the year,

The U.S. Veterans Administration Hospital at Walla Walla, the State
Penitentiary, and the Walla Walla College at College Place are the principal insti-
tutions using ground water for institutional supply. The hospital annvally withdraws
about 200 acre-feet of ground water, about three-fourths of which is from the old
gravel of Pleistocene age and the remainder from the basalt. The college well annually
takes from the basalt an estimated 150 acre-feet of water for domestic supply in
addition to the approximately 100 acre-feet that the well furnished for irrigation. The
State Penitentiary used three basalt wells for water supply in addition to the water
received through its connection with the Walla Walla city distribution net. About 200
acre-feet of water is estimated as the average annual withdrawal from the three wells.

Thus, for public supply purposes during the years 1957 to 1959, an
annual average of about 6,370 acre-feet of ground water was taken from the basalt
wells, 100 acre-feet from springs, and 150 acre-feet from wells in gravel aquifers.

Domestic Supply

Qutside the incorporated cities and towns the household water is almost
entlreiy from wells and springs. Most suburban houses have an individual domestic
supply, though some are connected to the municipal systems. It is estimated, on the
basis of visits to many of these domestic installations, that a total of about 1 800
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individual domestic systems using ground water are in use to furnish the private
domestic water supply in the Walla Walla River basin. -Of those domestic sources,-
ahout 1,600 are wells and 200 springs. There is only a small difference between
shallow wells and springs in some of the spring-zone areas of the valley plain--in
some cases the difference is only a matter of the current position of the water table,
which varies greatly during any one year and differs some between wet and dry years.
Of the wells, about 1,350 obtain ground water from the old gravel and
the hydraulically continuous Recent alluvium, 180 from the basalt, and 70 from
other water-hearing materials, such as the lower part of the Touchet beds, the Palouse
Formation, and the deposits of the upper valley tetraces, An estimated total of about
1,000 acre-feet of ground water is used for domestic purposes in the Waila Walla
Valley, divided about equally between the two states. Of this total, about 830 acre-
feet of ground water 1s extracted from the old gravel, 130 acre-feet from the basalt,
and 40 acre-feet from the various other water-bearing materials.

Industry

Food canning and processing plants, particularly pea canneries, are by
far the largest industrial users of ground water in the Walla Walla River basin, Very
minor users include creamerles, hatcheries, fruit-boxing plants, railroads, electric-
power stations, and lumber-processing plants.

The canning companies pump large quantities of water during the summer
packing season. The nine cannery wells in 1958 and 1959 withdrew from the
basalt a total of about 2,200 acre-feet-of water. This withdrawal supplemented the
water they obtained from the public-supply systems. The combined annual total with-
drawa! of the other minor industries using ground water is not over 200 acre-feet--
all but a small part of which comes from the basalt. Most of the industrial processing
water is released to private conduits or to the surface streams after treatment and is
reused for irrigation.

Annual Use of Ground Water

The annual use made of the ground water in 1958 and 1959, with 1ts
aguifer origin, is as follows:

0ld gravel Basalt Total

(acre~feet) (acre-feet) {acre-feet)
lerigation 46,500 5,800 52,300
Public supply 150 6,570 6,720
Domestic supply 870 130 1,000
Industrial 100 2,300 2,400

Totals 47,620 14,800 62,420
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Of the acre-feet of water used from the old gravel, 40,000 is in Gregon
and 7,620 in Washington; and from the basalt, 7,000 acre-feet of water is in
Oregon and 8,800 is in Washington. -

n

E DEVELOPMENT OF THE GROUND WATER-

"Shallow" Ground Water of the Qid Gravel

History of Development

The early settlers found the springs and sprmg-fed creeks of the alluwal
plains readily adaptable to diversion for irrigation. This perlod was mainly concerned
with use of the spring flows and devélopment of the ground water by shallow wells,

Household wells were dug and, as techniques of well construction were
perfected, a number of infiltration galleries of tile and wooden condults were laid in
deep trenches and led downslope to bring the ground water out at the surface level
without pumping, Walla Walla used an infiltration gallery system for municipal supply
in 1897; it was located near Mill Creek above the town. After-the increasing density
of the nearby settlement made these local shallow ground waters difficult to protect
from pollution, the main cities, Walla Walla and Milton, constructed conduits to -
stream sources farther upvalley,

As demand increased for more irrigation water and for irrigation of dry lands
higher upon, and around, the alluvial fan, large ditch diversions were made at the apex
of the alluvial cone at Milton, The discharge of the springs of the inner and outer
spring zones increased greatly after the enlargement of the Irrigated acreage on the
upper part of the alluvial fan. Subsequently, the unused part of this discharge from
springs and other excess water was diverted to the lower part of the valley by the
Burlingame Ditch (pt. 1).

About the time of World War 1, dug wells a type that prev:ously had been
used mainiy for domestic and- stock-watermg purposes, were put into irrigation service
with centrifugal pumps. That system of well construction and pumping of ground water
from the old gravel remained dominant until World War [1. The recent period of develop-
ment has resulted in the drilling to greater depth within many of the old dug wells, a
practice that has not produced much additional water from some wells, and in the drilling
of many new wells for irrigation on the terrace lands downvalley from Freewater and
College Place. Many wells were driiled for suburban homes, In recent years some
irrigation wells, such as 6/34-13A1 and 14G1, have been drilled into the downvalley
extensions of the old gravel-in the Whitman and Umapine districts; also, the ground water
in the extension of the old gravel beneath the Gardena Terrace has been extensively
developed.

Future Developments of Ground Water in the Qld Gravel

The tracts of good soil underlain by the old gravel in the Mnlton Freewater-
to-State Line and Walla Walla-College Place districts are now partly irrigated by a .
system of combined surface water and ground water, the principal supplies being
obtained from the Walla Walla River and Mill Creek. Because of the shortage of
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surface water, much of the- land, does not receive a fuII irrigat:on in the latter part
of the growing season. °
Monthly measurements made in 1942 and 1943 showed total annual .

discharge of the springs on the alluvial fan of the Walla Walla River to be about
50,000 acre~feet, as it was in 1933, The less frequent measurements since
1943 do not permit comparison of total annual discharge as of 2960. There is
some evidence that the total annual discharge from the springs on the alluvial fan
of the Walla Walla River has decreased progressively during the period 1950-60.
All spring discharge is used in the growing season by holders of water rights down=

stream. Some holders of water rights to spring outflow find the springs no longer
yield the amount of water they did 10 and.20 years ago.

" Some preliminary plans have sought means to augment or prolong the early
summer high level of the ground water in the old gravel. Such plans, to have practical
effect, must take into account (1) the rapidity with which the grotibd=water level
declines after its annual crest passes and (2) the large volume of river flow or
artificial recharge necessary to produce great infiltration to the ground water. "Some
initial tests at artificially recharging the grave! aquifers by placing excess surface -
water into-gravel pits and onto unused gravelly fields have reportedly helped raise”
temporarily-the water level in wells of their vicinities, A comprehensive plan for the
systematic management of the old gravel as a water reservoir-is an obvious need that
will surely come about ultimately. Such a comprehensive plan and systematic manage~
ment will need to include all phases of natural and artificial recharge in order to obtain
the maximum benefits from this important natural water-storage facility.

: ’ There is some feeling by many water users that the, future will see a
different type of water management for the water-storage space in the old gravel.
Those making this prediction nete the gradual and progressive change from the former
usé of the gravel as a full reservoir, from which only the overflow from the springs
was used. - They contend that the progressively greater pump withdrawal from wells In
the summer has obtained full-season water and utilized "dead" storage space of the
entire gravel stratum with bonus benefits from increased-recharge opportunity, the
salvage of winter runoff, and other advantages. There is little doubt that this type -
of transition has-come about progressively. In the long run, the amount of water that

“¢an be gotten underground to sustain the summer draft may be the critical fagtor that

determmes the optimum utility of the old gravél as a reservoir. :

‘ ‘Protection-and increase of the water resources of the old gravel are vital to
the establlshed economy of the Walla Walla Valley. Actions that might permanently -
decfease the natural infiltration recharge from the surface or the artificial recharge by

- |rr|gatmn and other means may be detrimental to full use of this water-storage resource.

4

As is amply shiown by the water-level graphs previously discussed, the
greatest-infiltration of water from the Walla Walla River and Mifl Creek occurs during
and just after their highest rates of runoff. This type of peak recharge to the ground
water {s commonly attributed to the cleaning and scouring of the channel and the
greater height, hence greater pressure downward, of the river during its periods of
greatest runoff. Artificial changes in stream regimen, such as some types of storage
in upstream impoundments or alterations in channel-scour and water-depth situations,
can-diminish the infiltration to recharge the ground water. Consequently, any such
plans for changes in river regimen could well be required to provide for compensatory
recharge-or to sustain counter charges for their- dlmlnutlon of natural recharge and
storage,
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The vulnerability of this ground water to contamination by noxious wastes
is an ever-present threat. The prevention of such contamination should be aided by
the public's constant appreciation of the value of the resource provided by the water £
which uses this ground route on its way down the valley,

Future Development of Other Shallow-Zone Ground-Water Bodies

in the lower central part of the Walla Walla Valley, some gravel aquifers
occur beneath the Gardena Terrace and its extensions. The ground water in these
gravels may, in the future, support a slightly larger withdrawal. Beneath the area
south of Gardena School sand and gravel aquifers ogour in places Until recent
years they have been used solely for domestic and stock purposes. By 1950, the
records gf wells showed enough permeable material had been encountered in wells
like 6/33-10J1 and 11H1, respectively 1 mile southeast and 2 miles east of
Gardena School, to warrant test wells for supplemental irrigation water. Since then,
about a dozen irrigation wells have been constructed having average yields of about
800 gpm from the gravel aqulfer.

Beneath the isolated segments of the Gardena Terrace north of the Walla
Walla River a 20-foot-thick horizontal sand aquifer has long supplied each year a
few hundred acre-feet of ground water for irrigation (wells 7/33-35C1, C2, E1,
and others). So far the water levels in that aquifer have not been drawn down and
the aquifer seems capable of sustaining some additional withdrawal by properly con-
structed and managed wells. Quantitative studies of this aquifer may be required to .
determine actual amounts of water available perennially. Such careful inventory of
the storage capacity of the shallow aquifers will become the normal order of water
management as the optimum withdrawal of ground water is progressively approached.

* Ground Water [n the Columbia River Basalt

History of Development

During the earliest period of development, prior to 21900, some ranches
on the flanks of the Walla Walla Valley were equspped with wells In the basalt for
domestic and stock water.

The well (7/35-26Q1) that resulted in the discovery of flowing artesiand/
conditions in the College Place district was drilled in 1903 on the Blalock place,
apparently In response to Russell's (1897, p. 85) suggestion of the possibility of
arteslan conditions [n the valley. During the ensuing 20 years about 30 wells were
drilled for flowing artesian water in that vicinity. Well 7/36=-36H1 is reported by
the driller, A. A. Durand, to have had a pressure of 60 pounds per square inch at
the surface when drilled in 1910. It was early determined that wells northwest of

yThe reader may note that hydrologists in general, as well as those of the Geological .
Survey, use the work "artesian™ to mean any confined ground water whether or not
its level stands above the surface. Some dictionaries define artesian water as
ground water that flows at the surface,
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a certain line (herein called the "College Place flexure" and located on pl. 1.
Also, on pl. 2, see line of sharp bedrock rise running east-northeast through the
northern part of College Place) did not yield flowing artesian water. Most of the
wells drilled in that area of non-flowing artesian water were abandoned or destroyed
because the water did not flow from them. Of these, only the Ganni well (7/35-
26P1) was found during this investigation. Farther west, well 7/34-29C1 at
Lowden and well 7/35-8A1 on Dry Creek were left unused because the water failed
to flow at the surface.

During the years 1920 to 1940 a few wells were drilled to obtain water
from the basalt and some of those for municipal or industrial supply were equipped
with deep-well turbine pumps (fig. 15). Many of the originally flowing artesian
wells were equipped with centrifugal pumps to augment their lessened flow. Except
for the water from the flowing or near-flowing artesian wells in the College Place
vicinity, little or no ground water from the basalt was being used for irrigation.

Figure 15.--View east up Mill Creek valley and across the Walla
Walla reservoir with discharge from wells 7/36-13F1, 13F2,
and 7/37-18F1 emptying into the reservoir. Dark escarpment
at right is at north side of Prospect Point ridge. Table Rock, to
the left of the center, tops the skyline of the Blue Mountains
upland.
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) The advent of the pea-carning industry during the decade of the 1930's
necessitated the drilling of a few wells into the basalt. The increase in population
and the industriai activity during and just after World War !l brought about the drilling
of additional public-supply wells at Walla Walla, College Place, and Milton-Freewater.

Nature and Extent of Present Ground-Water Development

As shown by the records of water levels in the wells, the withdrawals of
ground water from the basalt do not approach the total amount of water that each year
naturally recharges and reaches the basalt below the valley floor. Locally, close-
spaced wells, as in the College Place and Milton areas, interfere by drawing down
their mutval water level. Also, one area of persistent-deciine of the water level -
exists east of Walla Walla, but the basinwide situation shows an annual excéss of
recharge over pumped withdrawal from the basalt.

- So far, the withdrawal of water from wells has not resulted in the water
leve! of unpumped wells being drawn down beyond a general level about 50 feet
below the surface during the summer in the College Place district, where the water
level is normally at or near the surface. Also, it has not resulted in the water level
being drawn generally more than 160 feet below the surface in the Milton district,
where the water level was originally about 100 feet below the surface.

P The water leve! In the Whitman Hotel well in Walla Walla declines a few
feet each year about when the heavy pumping is begun from the large cannery wells
{7/36-19F1 and 19R1) (see fig. 9), but the few pumping wells in the basalt at
Walla Walla apparently produce a drawdown in only that locality. The three Walla
Walla City wells in Mill Creek valley (7/37-18F1 and 7/36-13F1 and F2) along
with several other basalt wells in that area have drawn the water level down about
40 feet during the period 1950-60. That area of the basalt seems to be partly
isolated from lateral percolation that might otherwise maintain a near-natural water
level, _ : .

Some wells in the basalt of the Russell Creek district do not show a
reduction of water level in response to pumping of other basalt wells of that district.
The owner of well 7/36-35D1 stated in 1948 that the static level of the water in
the well-had not changed materially since the well was drilled in 1910, There is an
annual cyclic Fluctuation of 1 to 2 feet in the water level of well 7/36-36J2. It
appears to be a cllmatic effect on the recharge infiltration, but may partially result
from summer withdrawals of water elsewhere. Well 6/37-5F1, the strongly flowing
"Sweazy Quarter well," has an unusually stable static water level. It stands at
about 75 pounds (172.5 feet above the surface) at all times--even a few minutes
after flowing for several months at the rate of 600 or more gallons per minute. Such
behavior indicates that some water source keeps the aquifer full to the overflow point
at all times. ]

The withdrawals from the early welis during the period 1903-20 apparently
used nearly.as much water as s now taken from the basalt in the College Place area.
In effect, those wells drew all the water that the aquifers in the upper part of the basalt
could provide when the water level was drawn down to the surface throughout each
summer. Judging from the drillers* reports of the original static water levels, that
amount-of annual water use drew the average static water level down something
between 20 and 50 feet throughout College Place. Thus, at this place, we can get
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an appreciation of one hydrologic characteristic of the top part of the basalt By
1948, a 30-foot conie of depression in the regional piezometric ‘surface was needed
to maintain a supply of 3 000+ acre-feet of ground water from the wells scattered

- -through 2 2,500-acte area. "During the ten<year period' 1948-58 the increaséd”

pumping had induced an average additional decline of about 15 feet in the water
level of the basalt wells in the College Place area.

Meastreiments ‘of the water level in well 7/35-36H1 just ‘east of College
Place show that the water level varies from about 10 feet below the land surface In
wintef‘and spring to 30 feet in the late summer and fat)-<an annual decline that
accompanies the summertime withdrawal of about 2,500 acre-feet of water from the"
basalt in an area 1 to 1% miles wide arcing around the north, west, and south'of "~
this well (36H1), The wintertime pressure level in this wefl i largely restored by
December, 4 months after the cessatlon of heavy summertime pumping, =¥ 0 -

The development that has evoivéd for the ground water in the basalt thus
comprises ane area of heavy development and overdraft arolind College Place, one"
locality of concentrated heavy pumping from one depth zone of the basalt at Milton,
a few areas whereé wells aré drawing down their mutual water level, ‘several aréas of
well-separated and efficiently constructed and operated wells; a number of places™ -
that the public seems to consider disproved for ground-water development fand 77T
several extensive areas of untested ground-water potential. On a valleywide basis
the basalt wells are withdrawing less water than the annual recharge. The technology
of artificially recharging the basalt aquifers with excess surface water is just getting
started (Price, 1960 and Paul F. Meyer, personal communication).

Construction of Wells in the Basalt

Essentially all the wells in the basalt have been drilled by standard cable
tool ( churn) drilling. A few have been drilled to shallow depths by rotary machinés™
of the normal mud circulation type, but the rotaries have not been economically * %
competitive with churn drills. One deep dlamond drili hole (6/34-22G1) was put
down as an "oi| and water test."’ 1

" One water well (7/36-17K1) was drilled to a depth of 3 Q00 feet ‘oné
(6/36-9P1) to.2,061 feet; and about fourteen to more than 1, 000 feet. - Most of -
the basalt wells penetrate a few tens of feet below the water- Ievel for domestic’and'-
stock supplles -and from’ 100 to 1, 000 feet for |rr|gat|on‘ industnal and piblic?"™"
water’ supplues. S BARER L O

'The diameter of the early welis was comionly 6- 7- ; 10-, or’ 12-mch
for irrigation wells and 4-'"5-, and 6-inch for domestic water supply. Recent
practice utilizes larger and heavier casing pipe--6- and'B-inch for domestic and-’
stock wells-and 10- and 20-inth for irrigation, public-supply, and ifidustrial wells

A drill diameter greater than 12 inches in the water-bearing zones{5:'¢

" difficult to justify for wells which are designed to produce 1,000 gpm of less.

Greater diameter in the upper; pump-otcupied, part of the well is for pump accomnwv

‘dation only and the diameter of this upper part of the well is generally dictated’by* | .

the speclfncatlons of the pump and watér-level measuring facilities. - The water--
bearing parts of the basalt commonly "over break” while being drilled and slough-*

aut to a diameter greater than the well bore through the more massive parts of the” -
basalt; ‘this overbreakage can be induced if it does not occur normally.” Thus, the -

,‘f‘!A
Ak
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effective diameter of the well bore at the water entrance is generally greater, or can
be made greater, than the tool-diameter with which the well was drilled. This
circumstance accounts for the fact that test wells of 6- or 8~inches diameter have
yielded virtually as much water per foot of drawdown as they did after they were
reamed to much larger diameter.

The factor of frictional resistance to the flow of water, as it affects the
selection of the well diameter, can be stated in part by analogy to water movement
in steel pipe of similar size, The frictional resistance which must be overcome in
forcing 1,000 gpm through 500 feet of steel pipe is equal to 15 feet of water
pressure in a pipe of 8-inch diameter, to 10 feet In one of 10-inch, and 4 feet in
one of 12«inch diameter. Though a well bore in basalt presents greater frictional
resistance than steel pipe, it is plain from the comparison that the frictional -
resistance, expressed as increased pumping lift for water entering the well 500 feet
below the pump, is only a'foot or so more for 1,000 apm rising in a 12-inch than
In a 16- or 18-inch well bore.

The wells are commonly cased to, ot slightly into, the bedrock
and left open-wall in the basalt, except for caving interbeds or fractured zones in
the basalft. In these unstable parts of the wells, liner sections or the complete
extension of casing from the surface may be required. Only one well (penetrating
the fault-sheared rock in the roadside park at the Wallula highway junction, outside
the primary area covered by this report) is known to have required casing support for
its.entire depth (295 feet) in the basalt. Casing was run for the entire 1,590 feet
depth of the well {7/36-19R1) of the Walla Walla Canning Co. and perforated
opposite the water-bearing strata so far as they could be determined.

The proper ¢asing of some basalt wells demands careful attention
to many factors, particularly to the static level of the water in each important water-
bearing zone penetrated by the drill. In wells where the water is found to occur
perched, and the water in successively deeper aquifers stands successively farther
below the surface, the well bore will serve as a conduit toward the deeper permeable
zones and may even drain all water away to a dry, but permeable zone. Casing off,
or otherwise sezling, all except the best water-bearing zone may be necessary to
secure the maximum yield in such perched-water situations, which characterize the
domestic and stock well sites of some of the upland areas. In wells where the water
eccurs with successively higher static level as deeper aguifers are encountered, a
sealed casing to the deepest aguifer is required to prevent wasteful leakage into the
upper permeable zones which may have been dry or had water of lower pressure level.
Such within-well Jeakage has helped to dissipate the natural pressure head in many
flowing and nonfiowing artesian wells in the Walia Walla Basin. In wells where no
significant changes in the static level of the water accur throughout its depth, as was
the case in the Charles Baker well {7/34-25N1) north of Whitman, casing can be
limited to that necessary for sanitary and pump protection needs,

The basalt is not an easy rock in which to drill a good straight
weil. The massive centers of some of the lava flows are tough and hard, and drill
progress in places may not exceed 2 or 3 feet per 8-hour drilling shift. The tops
and bottoms of the flows are considerably less tenacious, and the average drill
progress is commonly about 10-25 feet per shift of drilling.
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Irregular hard and soft parts of the rock cause difficulty in drilling some
of the lava flows because the drltl may in places persist in deflecting towards the
side of the well bore which is drilling the easier. Mast drill operators agrée that
the primary cause of crooked wells lies in attempting to make the hoie too rapidly
and that deflections of the well bore are corrected most readily at their first inception.
Many drillers undertake corrective measures as soon as the drilling cable is seen
to be drifting consistently from the center of the casing at the surface.

The upper part of the well, in which the pump is to be set, is the part for
which alignment requirements are most tigid. Contract specifications usually require
that these sections pass tests such as visual check, with drop light or reflected
light as far as the water level; persistence of the drilling cable to the casing center
while full-gauge tools are being lowered slowly in the well; barrel gauge alignment
surveys; passage of rigid "dummy" sections of the next smaller pipe; or other align-
ment-testing methods, . ;

As engineering design of water wells and better drilling equipment and
methods have come into use a number of improvements have come to well construction
in the basalt. The cement sealing of the casing into the massive center part of a
lava flow at some depth below the top of the basalt has become common practice.
Excessive cement grouting of minor areas of rock.slough in the water-producing
section of a well are no-longer done unless absolutely necessary for the construction
of the well. The old belief that water-bearing zones are-always identified by a
clearing of the drilling sludge or a disappearance of the drill cuttings has been
amply disproven; prolonged bailing and pumping tests are now considered the only
valid demonstrations of the potential yield of a well.

Future Development of Ground Water from the Basalt

Indications of amount of water availahle annually from the basalt.--In one
area of some.2 ,500 acres at College Place, ground-water withdrawals from the top
part of the basalt totaled about 3,000 acre-feet annually and is producing further
progressive decline of the static water levels. This ground water is brought to the
locality by keeping the water level about 50-100 feet below its original natural
position. This is an unusual condition and the annual withdrawal of 1% acre-feet
of water per acre at College Place, since the water level was reduced about 70
feet below its natural position, may be much more than double the quantity that
could be withdrawn perennially throughout the basin.

An estimate of the amount of ground water stored in the top 1,000 feet of
the basalt, the part commonly tapped by wells, can be made empirically by applying
some rude quantities observed in various dewatering operations. These observations
estimate the average drainable porosity as 10 percent within water-bearing zones.
which form about 10 percent of the rock beneath 400 square miles of the valley floor,
For the uppermost 100 feet of basalt, such empirical reasoning would indicate about
250,000 acre-feet of water would be removed when the water levels in the basalt
were lowered 100 feet throughout the valley floor area. This rude estimate is similar
to that pbtained above for the gravel aquifers, and along with the ground water in the
gravel it gives 500,000 acre-feet of water as an estimate of the storage in the first
100 feet of the two water-bearing units beneath the Walla Walla Valley.
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'~ i When Price's (1960, p. 29) value of 400,000 gpd for the transmis-
sibility Yot the 1,000 feet of basalt in Walla Walla well 3 (7/37-18P1) is
extended to a yearly basis for a section of the basalt 40 mifes long surrounding the
valley floor above Lowden,. and the smaller factor for an average ground-water gradient
of 5 feet per-mile.is introduced, the transmission capacity of the basait through'this
peripheral plane is computed as about 90,000 acre-feet of water per year, This
thebretical projection of too meager data gives a value nearly 6 times the present with-
drawal: of ground water from the.basalt.

-A precise, or even prellmmary, figure wn[l have to be based on much more
quantitative work than could be included in this investigation. Nevertheless, the .
records of the present wells, and the structure and transmission characteristics of the
basalt, indicate that, as a whole, the basalt beneath the valley will afford, to properly
spaced wells, much more ground water without exceeding.the annual amount naturally
recharged and transferred laterally beneath the valley floor, - In addition, increasing
water storage in the basalt by artificial recharge holds promise for the future.

‘o . The-water-level information in table 1 and figures 10 and 11 show.that .
about-30 wells near College Place have drawn down the pressure level of the water
in basalt, as have about.10.wells at Milton-Freewater and 5 wells on Mil|-Creek
northwest of-Walla Walla. Elsewhere the levels of the water in the basalt are com-
parable to the native conditions-or are due to the temporary lowering inherent to the
“ahnual reestablishment of ground-water levels depressed by pumping. .

. . n Areas subject to ground-water development.--Some valley areas where -
-the basa]t obwnusly warrants exploration of ground water.for ungatlon are described
below::

- ‘ Around Spofford Station, and parhcularly to the nurth and northeast, the
wwater level in the basalt aquifer should stand within 100 feet of the land surface.
The wells marginal to this area (6/36-31L1, 19B1, 9P1} are good producing wells,

In the Russell Creek district below Maxson Schoel and southward to
Cottonwood Creek the-static ground-water level is less than 100 feet below the
surface. Wells 7/36-36J2, 6/37-5A1, and 7/37-32P1 are margmal wells of
good yleld
ARG -Other districts where the basalt obviously warrants eproratmn of the
».ground water for irrigation include Spring Valley in secs. 1, 2, 10, and 11,

T. 8 N., R. 36 E.; lower Dry Creek northeast and southwest of Sudbury station;

“the diSSECtEd terrace lands north of Whitman, for which 7/34-25N1 and 7/35-
‘23M1 are the marginal wells; the lower few mlles of the Touchet River valley; the
Blue Mountains Foothili strip of high static-ground-water levels between wells 6/37-
©481; 5F1, and 7Q1; many other localities where few wells now tap the basalt
aqunfers, and many localities of reservoired water behind structural barriers in the
upland valleys of the basin (Newcomb, 1962). When the technology of recharging
excess surface water to the basalt is worked out, many other districts, even those
now deemed to have too high a water ift, may become feasnble areas for development
of the ground water in the basalt,

Y/ The coefficient of transmissibility is defined as the number of gallons that will
pass in 1 day through a vertical strip 1 foot wide extending the height of the
aguifer under a hydraulic gradient of 1 foot in 1 foot.
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- Precautions. to preserve hngh gruund-water ievels. --The continued avail-
ablltty of adequate ground water ordinarily is indicated by a relatively high statice: -
water level. [t is imperative that evérything possible he done to maintain water -+...

- levels commensurate with optimum use of the ground water.. If developments are'i- -

started:to withdraw large amounts of ground water they should incorporate judicious.

“spacing of the wells to avoid undue local drawdown of the water leve|. Such develop-
- ments may wisely plan to provide Irrigation water at first for only about one-eighth or

one-fourth of each section until sustained ground-water levels indicated that more .
water is available without persistent overdraft., At best, the ultimate capacity of the
basalt aquifers without excessive decline of water levels probably will not permit. the

. withdrawal of irrigation water for more than half the acreage in any given locality. ..

' Where wells have been overcrowded, as at College Place, additional or.:

replacement wells. should extend the casing and.explore to horizons deeper in the .-

basalt in an_effort to avert further overdraft. on the aquifers near the top of the -basalt.

- Every well should be provided with hoth an air gauge-air line assembly;:.
which can be used to.indicate water level, and an entry port through which the water
level in the weil may be checked by means of a measuring tape. :-These should bes-.
provided by the well driller or.pump installer as a regular part of the,well's con--. :
struction and equipment, as has long been done in many other parts of the natiomns -

. Artificial recharge to the basalt aquifers.--The possibility of augmenting
ground-water storage in the basait by artificially recharging wells with excess:surface
water during the winter months has long been foreseen as a future practice of great
promise, Its feasibility was thought to depend upon several lmportant considerations.
Theoretically, a wefl should accept the same amount of water under a given pressure
head of application as-it. will produce with an equal amount of drawdown. In practice,
however, certain reactions'may occur to reduce the recharge capacity of a well.- . Any
sediment may ultimately plug the pores of the aquifers, chemical depositionor .,
exchange may.also take place to reduce porosity,. and dissolved air or other gases
may .come out of solution and air-lock the pores of the rock. Water used for recharge
by injection through basalt wells should be quite clear, chemically stable, and
preferably as warm and air-free as the water in the basalt, o eeil

. The first experiments have yielded optimistic results. The second stage,
the design and operation of permanent but still-experimental recharge plants, is.close
at hand - . . . J B
: . In 1957 and 1958 the city of Walla Walla,. the Washington State Depart-
ment of Conservation, Division of Water Resources, and the Ground Water Branch of
the Geological Survey conducted an artificial recharge test on Walla Wallawell 3 -
(7/37-18P1) (Price, 1960). Water from the city's Mill Creek conduit was injected
at the rate of about 660 gpm from December 11 to 20, 1957, and from December 23,
1957, to January 8, 1958, during which time 71.3 acre- feet of water was placed
in the basait aquifers. The artnfuctal recharge raised the water Ievel in the recharged
well by about 8 feet and the water level in Walla Walla well 1 (7/36-13F1) by at
least several feet. However, some temporary reduction in the well's yield uccurred
because of the greater viscosity of the cold water recharged or because of air.. . .
entrained and dissolved in-the recharged water. Some technological, improvements.
were planned for suhsequent tests of these recharging experiments. B

L R
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In the winter of 1961-62 the city of Walla Walla carried on further
experiments in artificially recharging the ground water in the basalt through their
No. 3 well. It was found that the practice of pumping the well after aniy 1 to 5
days of recharging was effective in preserving the normal specific yield of the well
(Paul F, Meyer, personal communication). By the end of the recharge period in
April they had recharged 65 million gallons, about 200 acre-feet, of water which
had raised the static level of the well (7/37-18P1) by about 5 feet. .

Favorable results from similar recharge experiments in wells in the same
basalt rock were carried out in 1961 and 1962 at The Dalles and South Salem,
Cregon (B. L. Foxworthy, personal communication),

Ground water in structural traps on the Blue Mountains slope.--The
prevailing westward inclination of the basalt flows causes the westward-flowing
streams to cross the outcropping edges of the flows. In the main stream valleys the
Interflow zones, some of which are aquifers, remain full of water. Apparently the
level of the water in each aquifer siopes laterally toward the streams from the inter-
stream areas. When tapped by wells farther downstream, the water entering the well
from an enclosed aquifer will rise to the level of the aquifer's outcrop. Such wells
are the small one (4/37~9H1) at the boys' camp on the South Fork and the Bureau
of Reclamation exploratory drill holes at proposed dam sites on the South Fork and
the main stem of the Walla Walla River (4/37-12G1 and 5/36-18P1).

Some faults cut transversely across the Blue Mountains slope{see pl. 2).
Their shear zones provide barriers that dam up the water in some of these inclined .
aguifers. Welfs drilied on the upslope side of those barriers should tap stored ground
water under pressure, The yield of such wells might be used to augment the flow of
the stream durlng the low-water months. Some of the water taken from a well {and
delivered to the stream) would be offset by some loss from the stream to the aguifer
at its outcrop farther upstream. However, it is likely that the removal of ground water
from storage and from flanking areas would secure a "new" source of water that would
substantially exceed any dimunition of the streamflow, Such a ground-water with-
drawal probably would be replaced by recharge during the winter months. The system
recommends itself for trial; its workahility should be determined in an effort to augment
late summer streamflow with otherwise unused ground<water storage {(Newcomb, 1962).
The preliminary estimates indicate that augmentation of the ground storage may be far
cheaper and more advantageous than some of the surface storages now under consider-
ation.

Ground-water supplies for the future.--The water in the ground will be the
main part of the water resources of the basin in the future as it is now. The ground-~

water sotrage in the mountainous part of the basin will provide the base flow of the
streams--the average 150 cfs of water that Mill Creek and the Walla Walla River
deliver to the valleyfloor in the vital growing months of summer and fall. Also,
storage and transmission to points beneath the sites of water use will continue to be
provided by the gravel stratum and the basalt aguifers. The approximate 250,000
acre-feet of storage space in the uppermost saturated 100 feet of the basalt and a
similar storage space in the old gravel will continue as the principal operational
reservoir of the Walla Walla valley.
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A transition in the ise of the water-storage space of the old gravel is
underway . .From amore or less static concept of the "full tank" from which only the
overflow was used, development of the water is progressing toward a more dynamic
sitwation In which the reservoired water is drawn down in months of need and refilling
permitted during the winter and spring months, Providently, measures to retain all
the present opportunities for recharge and for augmenting them with artificial recharge
could be included in the planning of this transition.

The. ground water in the basalt will support greater withdrawals than now -
prevail in many parts of the basin. In some localities the water in some zones of the
basalt is already overdrawn by crowded wells. The whole basalt reservoir also is .
susceptible to operation-on a dynamic basis with recharge enhanced by-a judicious
lowering of the water ievel during months when the extracted water has the greatest
value. Also, like the gravel reservoir, the increased use of the basalt reservoir will
need a planned and managed basinwide operation. . :

) The greatly increased use of ground water and of the ground-storage space
for-water In the future is bound to require more management and operation based on
more and better information than has been customary under the near-native conditions
of the past. The serious neglect, which in the first 100 years witnessed a basin-
wide expenditure of less than $50,000 for study of this principal water resource,
must give way to considerate management and husbandry. .

Certainly the ground-water resources in all their occurrences are of such
importance to the ecanomy of the Walla Walla Valley that the determination of their
optimum utility and their wise management are worthy objectives with progressive and
perpetual rewards. - : . .

TABLES OF GROUND-WATER DATA

Some detailed information on the ground water, wells, and springs is
condensed in tables 1 to 4. The tabulated data contains the.basis formany state-
ments of the preceding text; also, it contains additional information beyond the text
presentation. The tables and the maps and cross sections (pls. 1 to 3) supplement
each other in presenting this additional ground-water information. The wells listed
in table 1 and the springs listed in table 4 are located on the map, plate 1. The
ground-water and geologic data given in tables 1 and 2 and on the geologic map
{pl. 1) aiso form the basis for the geologic cross sections (pls. 3A and 3B) and the
bedrock contour map (pl. 2). : v S

Table 1 (p. 76~102) lists the pertinent.data on wells chosen as repre-
sentative of the wells in their respective localities. This selection for representa-
tiveness.is not strictly followed for the larger and deeper welis which obtain water
In the bedrock basalt--most all of those wells are listed in table 1. .For each well
that has additional information in the other tables or in the figures, the pertinent
references are given in the remarks column of table 1.

Table 2 (p, 103-141) contains drillers' logs that record the general
geclogic and ground-water conditions ohserved by the drillers in many parts of the
river basin. In general, the logs were selected for their representation of subsurface
conditions in certain.parts of the valley; however, several logs of wells are included
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for each of a few well groups--such as the Miiton-Freewater group of deep weélls’
{which includes 5/35-1E1, 2H1, 2J1, 12F1, 12F2, and 12G1), .the Russell
Creek group (including 6/36-9L1, 9P1, and 10E1), the Walla Walla group
(including 7/36-19F1, 19R1, and 20N1), and the College Place cluster
(including 6/35-K1, 1D1, 1M1, 2EL, 7/35-23M1, 25F1, 25P1, 26Q2,
33D1, 36Al1, and 36 D1), The drillers' logs show the main stratigraphic divisions,
but within the main rock- groups the logs do not identify specific beds or strata as is
commonly done in subsurface exploration done specifically for stratigraphic detail.
Some of the logs include the static levels of the ground water as observed during
drilling, in-further illustration of the text description of this factor in ground-water
occurrence. Some of the logs deseribe well-casing installations in-addition to the
casing bottom locations given in table 1. '
) Table 3 (p. 142 -145) gives the chemical ahalyses obtained on ground |
waters of the basin and contains a few anaiyses of surface water for comparison.
These data form the basis for the text generalizations on the quality of the ground
water. To supplement table 3, the hardness and chloride determinations in table 1
are given from field analyses of samples taken at some wells during the data collec-
tions of this investigation . S s T
Table 4 (p. 146 - 151 lists data on representative springs which are
located on plate 1. It lists nearly all of the main permanent orifices of the ground
water that Flows from the gravel aquifers of the alluvial fans in the valley Floor part
of the basin, The discharge from these valley springs is described in the text under
the sections dealing with ground water in the old gravel and with the development of
the ground water: Also included are data on a few springs that iliustrate types ~
numerous in the upland and slope areas. :
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Toble 1, ~Racords of ;aﬂwnh!iva walls In_the Wolla Walla River basin Q
(Location of wells 13 thown on plata 1) §
Topography where well is Jocated: Ap, alluvial plc;in; Fp, flood plain of river; S, slope to major Typa of pump: B, buckat; C, cenirifugal; J, jet; N, nons; P, plurger; R, rotory; Sy, syphon; =
volley; T, tarrace; Td, terrace dissacted; U, upland; Uy, upland vallay of minor siream. 1, twrhine. »
Altitudes lnterpol‘oled fram topographie mops or from beremetric troversas. Usa of water or wall: O, domastic; E, exploration; Ind, industrial; I, irrigation; M, none; E
Type of wall construction: Bd, bored; Dg, dug; Dn, driven; Dr, drilled. . O, observation; PS5, public supply; 5, sock, - o
Ground-water occurence: U, unconfined; C, ‘eonfined; P, perched, : Chemical dato given in remarks columm were determinad in the fisld. Herdness and chlorida of s
. " : . . 1 water given in remuarks column with only ane uze of the ppm abbrevlation.
Wator-fevel information: Dapths and water lovals expreised in feet and decimols were' measured E
by the Geological Survay or coaporating parsonnel; those in whole feet were reported by Abbraviations vzed in ramarks colyrn: Co, anolytes of water in table 3; L, log of well in toble
owner or driller; these with plus end minus signs ware estimated, “F,” flawing wall, stotic 2; WL fig. 7, water-lovel record in figure 7; Dd, drawdown of weter lavel; Gpm, g
loval not known; “+" macnrement, static level above lond srface. Datum is lond urfaca. goflons of woter per minuto; Ppm, parts per m!llioﬂ; Tpd, test pumped. 5
' , :g ’ Wator-boaring zom (3) 8 Woter level .;
S S I ’ E | g
l§ : =, - u £ 3
Topagraphy = ] @ ‘-g = 3 2 Typo of "]
Well Owner or and = = E g o K Choracter Bl 8 pump and | Usa Remarks n
occupant altirude [ H ] o 2 ~ of ? -3 Data yiold {gpm) . £
{feat} - w B s | 2 a matarial - 2 >
] 4 2 (=
£ g | £ £ E: 5 s
Bl g 2 |2] 8| 2 el 3
ol - a 8 [ & = LA 3
T. 4N, R. 35E. [
NG |Geo. Winn Uv, 1,300 | Dr 280 10 7 {==a-t 89 [ Ier =
12C1 | Geo. Livuallen U D |+ 344 a k65 | 152 - Ul 40 - 2
15P1 | Lomb-Wasto inc, U, L775{ O | - 737 | 20-12 | 471 | --n cl-=—— bry | Trd 108 gpm with dd of 100 f. 3
15P2 | Lamb-Westen Inc. U, ,725|Br | 1,200 ] -— |-m-- weeeDo=meeae | € | cuwmm Ind | L. 2
2241 {Wasten Comatery Ur Dr | 1,000 | 16-8 [e93 | -— ~-—Do--mm | U | 252 b | z
2Q1 | City of Weston | W 1,790 | Dr 5341 10 40 | s08 ==-==Do-=---- | C | 100 PS* | Water loval roparted drawn down by pumping E
: . of well 15P1; L. &
=
; Z
. T.4N,, R, 36E. 9
7Rl |Den Olinger e Dr 70| 8 |36 59| 11 JBosalt vi 2-28-59 | -e—-n S g
- d
g
. 4 M., R. 37E, 5]
- o]
#H1 | Wiltiom Coloman | L, 1,950 | Dr 71 5 |6 | 87 10 (Basalt c| 1.0 [11-23-48 |P . D,$| Hordness 40; chloride, 3 ppm; L z
T2Q1 |Burecu of Reclomation | Uv, 2,290 [ O | 156§ 52 | 55 | 137 19 | ~mmm-Bo—— | € | 422 7-B-51 | mmmmen E/O)| Tort hote or dameroe’ A SE0a st hole o
northwest and higher on canyen wall hod
water [eve) at similer alts .




T. 5N., R. 35E,
1C1 | John Clark Ap, 996| Dg 7 84 —= | =] - [Gravel ‘ P 14.4 5-8-33 1 C, 100 ) I | WL fig. 12,
101 | Henry Betts Ap, 994 | Dg 01 72 ——e | =m— | ==== | Gravel P 1.2 5-8-33 | C brr
1E} | Utah Cenning Ce. Ap, 1,010 ( Dr 528 16 107 1 448 &0 | Besalt u 49 2-18-45 | —===-—- ind | Co; L.
2C1 | €. Townsend Ap, 76| Dg 23 0 —= | ==—] -——- | Gravel P 12.8 B-22-32 [C, 100 | kv . I8
2D1 | Gus Selbold Ap, 950| Dr 344 8 100 | 308 23 | Baselt U 53 3- <46 | T, 150 | Ir | Hardness, 40; chforida, ‘14 ppm; L.
281 Ci? of Milton= Ap Dr 952 | 16-12 ] &) | mmam| mams | wrw—eeDgeeemee | U | 77 1952 T PS | L: WL fig, 10
reowater, No, & )
2G1 | City of Milton- Ap Dr 374 PuB | mmw | | e e——e—Dg-aemmm U | == ——amm | em——— — | P§
reawater, Mo, 4 :
2H1 CiZ:F Milion= - lAp, 995 | Or 502 , 18-12 | 172 | 435 ! 47 | mmmm=aDow-r—- | U 47(7) 1934 T, B850 | -- | Woter level 47 ft below surfoco when
ewater, No, 5 ' 82 1953 Fumping 750 gpm {1934 Co; L; WL
. . ig. 10. . :
2J1 Ci? of Milion= Ap, 1,010¢| Or 550 | 20-16 | 100 | aas | we-— | mecmeeDo——-—- [ U | 50{7)| &- -46 | T, 1,500 | PS | L; WL fig. 10.
regwater, Nao, 3 . 78 2-26-53 . - v
3CY | P. S, Gibbons, Jr. Ap Dg, €1 8 - 75 u 17.4 7-21-48 [ C, 100 | b '
. Dr -
. 16 P o
3H! | Walter Mifler Ap, %59 | Dg 38,5 42 - P 22.3 5=17-33 | P == | WL fig. 10.
4A1 | Grant York Ap, 889 | Dg 62| 48 -—- u 3.9 5-8-33 [ N N l’ng:rrctad to basalt bedrock Later
stroyod,
4D) | ==== Cofiman T Dr 1o 8 | --u | === Ui & 1948 | T, 100 | I -9
5A1 | Nellia Smith T Dg 40 72 Ll B u 47.0 7-21-48 | J, 5| D Hardnass, 120; chloride, 6 ppm. [}
4CT |Emnest Ka S Or 777 174 02 | 572 u 3% | 3= -5 -——— Ir | Tpd 730 gpm with dd of 113 g‘.’ %
12F1 Ciz of Milton= Ap, 1,070 Or 651 12 |100 | == | ~—= | -====-Dg=e=mu= | U | B85 5-28-37 { T, 1,000 | PS | Water level reported dd 10 it when well G
sewater, MNo. 1 :gz ;— -gg 12Q1 is pumping; Co; L WL fig, 10, E‘-
12F2 " | City of Milton~ Ap, 1,063 | D¢ 902 12 9| == | === | +==—=-Do—— | U | T05 9-21-45 | T, 1,000 | PS | Ca; L; WL fig, 10, o E
water, No. 2 £
12G1 |Rogers Canning Co, Ap, 1,080} Or 702 | 20-14| 45 [ === | ~mm- | m==m=Dommmam- u {D.’za 9-?%;2 T, 5,200 ind | L.
' 3 P=17-
12G2 |Rogers Conning Co. Ap, 1,075 | Dr 7006 18 | === | === | === | mmmmmDomm—- [ U | o= —————— T Ind | Tpd 1,000
13LY | Umatilla Canming Co. | S, 1,170 | Dr 918 | 18-16 | 286 | 284 632 | ~==-==Do====un u | 222 6~ =51 | T, 950 |knd| Tpd 920 gpm w-rh dd of 46 Ft,
23P1 | Lownll Steen 5, 1,300 Dr | T,000 14 === | 800 200 | mmma- =Do==—— | U | 152 8- -52 | --r--—- Im | Tpd 1, WO gpm, in besalt entire dapth.
T.5M., R, 3SE,
1M1 | Baker Estate 5, 2,750 | Dg, 00 | 80=8 | 105 | === | ==-= | —memm—m——— e mm—ee | me——— m——— == | Basolt was dry 20-500 fi,.
Dr
2F1 [H. A, Miller 5, 1,5504 Dr 450 & 5 375 912 P, 10 (0,5
A1 [€. O, Whitemen 5, 1,150 DOr | 560 | 6 C | 180 196 | P, 5D
801 |Von Der Ahe 5, T1,170| Dr 240 [ wma| e ——— P 0,5 | Hordness, 45; chlorida, 6 ppm.
1 |G. 5. Cockbum S,. L2220 | Dx 400 & U | 380(M 1748 P D,5
18P1 | Bureoy of Reclamation | Ap, 1,177 | Dr 204 | 4-3 g g 1951 =——— |E,©] Foundation test well ot dam sito.
+
18P2 | Bureau of Reclomation | Ap, 1,371 | Dr 210 | 3=2 43 | 209 1| ====--Do-=——- | C 5 1951 e E, Q| Foundation tost well ot dam site; raported
- drilled in foulted rock, on laft abutment.
261 | H. Pouhen Ap, 1,513 D¢ 10 B |- L} 4 | Gravel u 6.0 | 11-83-48 | C, 10| O | Typical wall of rivar conyen floor
. - Milton; hordness, 40; chloride, 3 ppm. :




Toble 1, —Racords of reprasentative wells in tha Walla Waklo River bosin-=Continved
- - [Water-becring zona(s) ? Woter lavel
S 'E | = 3 .
B = = 3
' Topography | - £ 3 > ¥ = 8 : Typa of :
wall Owmer or end =1 = E T 5 2 Character Bl 9 Uss Romarks
occupont altitude [ H o o 2 =~ of ? 3 Data ymlcr(gpm]
" (feet) Bl B 3 B s F 2 materiat 2
‘ sl £ g | = 2 | 2 ‘
& o G o i L 2 %
=l &£ 18 [ &) & G| -8
T.5N., R, I7E.
141 |Emmett kynch U, 3,500 Dr 502 ] - 200 2 |Besalt P | 300z 193¢ P D | Water aboyt at level of adjocent cmye.n‘l
bfEn - ps el Y u S Foor.
) Cfroen, roa2El
9G1 (John Ankeny W, 720} Dr 170 B = | 160 10 | Basalt (ol ] 30 1936 P 0 | Gives small yield. -
21Qt | ---- Rogars u, 1,720]) Dr 827 & 80 | 540 2 | c—mmDomme—- P | 540 1950 P D,5| located on znlnuge divide. Inadequate
. : yiald for full supply of frmstead.
il . '
581 | Wayna Mearfin Ap, 4zsloe | ra| @ - |7 c | 12.00| 10-z7-48 | b ‘D | Flowsd at wriaea until about 1930, Drillod
. in sand to about 75 f1; basalt balow,
5M1 | Wm, Mertin T, 425] Dr 254 6 | ==} 130 E & 17352 —— 4T | Upper water zona cased off,
. 210 & . .
6L1 [ Wm. Martln T, 450 | Dt 2504 & ——= | === -~ 55.75| 3-19-4% | N N
7N | A, Demarls 5, 500 | Or 150 10 138 | 138 [ 1] 12« -5 |7 br | Only locse basalt abave 118 f; Tpd 350
. . - . . pm with dd of 140 ft.
8L | A, Damaris T4, 500( Dr &0 10 53 3 20 | Slope rubblo C 14 0- -5 (7T br ps 540 gpm with dd of 55 f1.
5Q1 | Molng (formerly) Td, 525| D¢ \77 5 |=— {175 2 | Basalt C | === ——e—v- {-P o
A1 | Hugh Snidor - T, 535| Dr 154 4 | 150 | 150 4 |Coares blocksand |C | 75 7- =33 | P, 41 0 ‘ql!iﬂhru:':'lh'd Ilrp 'IS(LH’ of medivm and
. na ntar rod.
9F1 | A. Munma 1 510| Or 170 | 12-10 | 120 | 129 19 | Gravel u i 13- =53 | =m=e=- tr | Woll Fillad with t;)::l to 120 ft during pump
. . test; 10=Inch screen et lmldeﬁ thons
. . 102-120 ft; Tpd 550 gpm with dd of 102
10A1 | U, Mousor v o-sofor | | s [—=]-—| — |Blockend ¢l7s |n-w|p afos]
10C3 | === Wadgnar T,  560( Or 200 6 | ===1 190 10 | Gravol C| 75 N=- -4 | J, il Cluy and. lllr wcrl!es aquifor,
10H1 | B. J. Johnson . 560 | Or 256 2 [ 170 84 | ===m==bDge—— | U L] 10- -55 | ====—= tr | Tpd 420 gpm with dd of 28 1.
0J1 | D, Gllkerson Td, ~ 545( Dr i [} - | V75 50 | - —Do-eeee | € 20{?} | 12- -3¢ 20 (0,5] L.
11HT | Dan Fiske T. 565| Dr 230 ] 200 | 160 10 ;:lhr ﬂhdl C 40 1945 P, 12 |D,5 : A
. 200 30 ‘ " ’
12K1 | H. M. Ahlquist 1. 570 | Dv n 5 e | --- ——= |Coarsa black sand | C | ==smm —— P, & |D,S]| Wbter from lowor lpaiof wall. .
13G1 |E. C. Bulingome T, 540 | Dr 185 5 wew | =~ | ——~= |[Block sond C |- R memmne | == | Throo similar wells on farm,
1401 | Jon Sutharlond T, 5501 Or 300 4 L B B e I e e ) —— P, 5 ID,S1 Hardness, 200; chloride, 20 ppm.
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4@
1561
1641

20N1
2441
A

n

E. C. Burlingame
A, L. Farley
J. Hermen

A, Campbell
A. Harris

Jr i, Geyer
A, Comphall

Frog Hollow School
Distrlet
R. B. Mglton

H, Halverson

Minnie A. Williams
Charles Mang

Jim Kelly
Jim Kally

Gerdana Fares Dist, 13

L. J. Noland

Ed Tucker

R, C. Mowre
R. C. Moore
R, C. Moore

John Me

W. F. Do“ﬁlng

B, F. Gibwon
Cluymn Frusta
Roy Kally

A. P. Fredrickson
Floi{. Millar

R, M, Emigh

mbaugh
==== Krumbaugh
M. O. Beauchamps
M, O, Beoychamps
O, L, Hellbarg
O, L, Hsllberg
$. €. Weathermem

T, 580
. 510
5, 550
s, 1,200
T a0
T, 570
U, 1,350
Ap, 580
Ap, 525
T, &
Ap, 525
T, &00
1, 555
d, 550
1, &0
T, &0
T
Td, 510
1d, 500
4
1
1, 525
Td, 600
T, 80
Ap, 570
T, 775
Ap,
1, 0
4, 700
Ap, 630
T, 655
T, 640
Ab, 649
Ap, 38
4, 610
Td, 600
Ap, 00

o~

£ wo To

.
by an s

aek

12

_’;t

2

"

grove
Rubbl :ﬂ

Basalt
JRRN , VA

Gravel

Bosalt

T.6HN,, R, 34E.

Sih-y wnd.

Grnval and sand
Sand and gravel

Grovel
Basalt

Groval

Sand
Quicksand

& |Cemented gravel

210

13

Gravel

[Camanted gravel

Sand ond gravel
Grave

Gravel
Sand and graval -
Gravel

Graval

R Y
Gravel and sand
e Digaman
[, S

[=4 a1 =4

[gl=d gl N

ccc cccec nccccc jcelc NN 0N N

ceceecct

————e= | T, 1,0(.'0. fee | ford .gam about 100 acres.. |
——— A 5 [D,5 | Well bothomad én bedmckor lorge boulder.
Irr- | Baddad silt ard cand drilled to 140 ft and
. . bruken basalt rubble and cloy to bottom;
. ; . Tpd 340 gpm with dd of 40 f1,
3-§-58 D
3758 I Tpd 330 gpm with dd of I b, .
4-2-54 | aemm—m— | Iv 600 gpen with dd of 27
1929 Py 3|p;s Aliwi and basalt 85 ﬂ thick overlls
aqulfur.
1932 P 4] No other wmr ;trah oneounhrad
|
< 1947 J, & |D;3 Hardnost, 95, <hloride, 10ppm
10-23-47 | ===—== [D,5§ .
1 - . T
1946 . | .==e=e== D, irq ‘ s
10-23-47 I N N | Bodrock everlain by 130 ft of lilf and sand
and 550 Ft of lmsil)f nmnhd gravel (7).
8- 49| € Irr 2
1945 | --—- - Form:r Mud Crask Schoal \mallr o
P, 51D c
P, 5D 1od 90 ft ofsilt af top and 50 ft of 3
|ue clay batwesn oqui
T, 400 | i | Tpd 400 gpm with dd o 200 . E
N -- | Orilling lmppad on besalt h&ock. El
- B
b T|.H350§pmmﬂ1ddcfl4ff
ler
I with dd of 197 f1; enterad
besnll(grnbedro:k at 505 ft.
P, 50,5
wwe==== | Irr | Tpd 300 gpm wirb dd of 14 i L,
——memee D, o]
T [ Tpd 35 gpm with dd of 104 #; typical of
memy similor wella in this immediate areu, -
J D Iron-boaring water encountarad above BO ft,
C, 5 |D,5
1945 T, 500 | Ir L.
-- | Dry hela, u“ silt end clay.
N} Yiald 100 gpmfrom one gravel bed.
-= | Dry hole, rﬂ and silt only,
4}
Ier
i
[
e | Tpd 290 gpm with dd of 140 fi, 3




TJubls 1. —Rscords of representative wells in-the Walla Wolla River basin-—Continued
- Water-bearing zoria(s) ] Water lavel .
; g .
~| %3 £
) 2 = A g £ . ’
Topography | - £ 3 @ £ i~ . ° 2 Type of
well Owner or and - H 2 & o 2 Choracter 8 "3 pump and | Use Ramarks
i accupant altitude g ¥ ] 8 2 = of ¥ z Date yield (gpm)| -
! . [(TUN I G 1 ‘s P 2 moterial X R
o K] E F.]
£ [ < | = £ 5
gl 5| 5 | 3] &1 2 g 3
= & = 81 8 = &l &8
‘ T. 6 N., R, 34 E.~-Continued
15K1 { K. Dickerson Td Dr 25 8 70 | 120 8 {Gravel u 25 12-10-51 —_— Irr | Tpd 380 gpm with dd of 50 f. .
i - . . 170 25 ’ .
15K1 | Groat low Ap, 548| Dg 12 &0 — | --- m—— e u B.4 5-12-38 | ===—m- D
17AT1 {H. V. Dickerson Ap, 520| Dr 12-8 | 350 |320 | 37 163 | Gravel U 28 2=1N=53 | ~———- I | Tpd 480 gpm with dd of 200 fi,
17Lt [R, Beven T4, 330 Or fo | 292 125 | &7 151 | —s==eDgm==w=s v 7 3-15-51 | T, 500 | Im I’unerrureclpmnmtly clay below 218 F; tpd
. . 8.z | 11-28-5¢ 500 gpm with dd of 43 .
6,7 12-23-54
.. . 1.6 3=5-58
18C1 | Dole Jecobs 1, 530 Dr 200 12 109 40 u 30 1-8-54 | —-———- tr | Tpd 900 gpm with dd of 50 ft.
20E1 |Q. A, White Ap, 530| Or 195 10 105 38 U 8 195t T, 600 [ Irr | Owner'sno, 2 of 5 wells,
20FT | O. A Whits Td, 50| Dr 210 19 [0} 35 U 29 195) T, 650 | Imr | Qwner's ne. 3.
22C1 | lane Hune Ap, 565{ Dr 79 5 - 75 u 10+ 1947 P o0,s
22G1 | Lone Hune Td, 590 Or | 3,000 4=2 | == | = — | wrw— ——m N s Qil-test wall; L.
2281 | Dan Kirney Ap, &0 Dn 6| W || -—- u| 9.7 | sara| P D
24A1 | Roy Hutimon T, é725| Dg, 80 | 486 | -—- | —- Ul 30 1947 4, 5|0
Or
24FT | J. L. Richarts Ap, 650 Or 50 10 ——— ]| - u|-—-— C, 300 | br
24G1 | ). T. Roberts Ap Dr Fird 10 80 80 U 15 9-20-58 | =wre=- Ir | Tpd 400 gpm with dd of 140 fi,
1%0
24P1 | Roy Trump Ap, 650| Dg 22 30 | ===} == | === | —mee-Do-eem- U 4.5 1-4-47 | C D | Pumps dry in late summsr.
25A1 Ap, 840| Dg 35 43 - 2% & | =mm==Dg==e== U & N- =47 | C, V75| I Silty clay overlies equifer,
28A2 |H. C, Frenklin Ap, &40 Or 60 10 50 50 10 u 8 M- =47 (C, 200 Ir
33C1 | W, W, Schubert U, 80| Dr | ---- 5 [ ==} == -=-2 - | e—--- m———ee | meemee -
34CY | W. W, Schubart W, 750]| Dr 150 ] ——— - - - 49.8 11-6-47 | P, 50,5
3501 [ M. A, Cockburn Ap, &50| Or 450 | 18-12 | 60 | 500 200 |Bosolt C 7- -48 | KW Irr | Flowing 400 gpm; hordness, 60; chlerlda,
22 5-5-49 | T, 1,000 5 ppm; L.
36K1 | Ciark Key Ap, Dr 970 | 12-8 | 748 | - | —-- | -——Do-—-- |C | +34 1951 Irr
) 100 1954
IENT (E. Koy LS. 740 | Dr 300 | 12 255 | 255 45 [ ====-Dp----- C | +6 1953 Irr | Flowed 1,200 gpm when drilled in 1953;
owner's No. |.
36Q1 {E. Key S, 800 | Dr 402 12 [ -=- 1354 | ===~ | —-=rDg=m-mm cl| 1953 T Im | Tpd 1,500 gpm with dd of & ft,
a4.2 3-5-58
T. 6 M., R.35E,
1C1 | Fronk Daccio T, 810 | Dr 535 B4 | 535 | 529 | ===~ |Basalt, porous € {+30 1- =48 | C, 400 | Ir | Known as old Kelly well; hardnass, 62;
+15 4-12-55 chlorida, 4 ppm; L.
& U & %, - ¢

a8
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101

1E1

1P

221
ral|
3C1

3€1
3E3

3NT

4B1
4H1

4N2
4Q1

7B1
7R2

Tony l.;:mpeiﬁ

L. Fanciulle

L. Davin
Harold Wagoner

D. A, Mchuslan

Mrs. Mary Seeligor
Casey Hatchery
C. W, Zwanzig

Mojonnier and Sons
Ernast freepons

F. R, Traveilla
C. E. Shaw
G, J. Helser

Wiltliam Reser
D, D, Wright
R. Rimplar
¥, Hastings
L. Locker

T

Ap,

Ap,
Td,
Ap,

Ap,
Ap,

Ap,

Ap,
Ap,
Ap,
Ap,
Td,
T

Ap,

780

730
780
730

90
680

685

&80
485
675
&30

br

Dr

Dr
Dr

Dr

Dr
Dr
Dr

Dy
Da;

De

549

&18

450
703

610

8i4
?5
140
30

170-

1,385

g2
796
165

¢.5

107

189
220

4
]

106

1
12-8
&

i2
12

524

535

25

1o

Basolt, porous

Beserlt, porous

Basalt, craviced

[ ) [

T. 6N, R, 35E.

Basalt

Basalt
Gravel
PR VN

RN Y

Sand and grovel
Graoval

Basalt

Gravel aond sand
Basalt

Gravel

Sand ond gravael
—mmm—ig ==
Gravel
R P

n Ccc € ccn

cCcCcocc cng

55, 88T
SUREUEBRLRERYE.

NMLE&—?&Q&~NM—

4-12-55
10-4-56

3

TRy
BELE
sguRebs

v

]

a4
]

C, 300
N
C
M
N

B 20
T. 200
P, 30
4, 10
ER 10
T, 200
T, 400
<, 200
P, 2
T
1, 25

L
tr

Ind

I

D, b

" Wall penatrates qulc!&md below upper

" Former E, €. Burlingains' well,

[1) V

Former Nelson well; hardness, &0; chloride,
4 ppm; L.

Known 3 Harmon well,

Former Hansen well; hardness, &0; chloride,
4 ppm; L,

Former Russall well.

L..

ALV ONNODYD

graval zona.
Hardnass, 60; chlorido, % ppm.

Mardness, &3; chloride, 9 ppm
Qne of two wells drilled i ino SO—H dug well.

Bc:rml{I flowed

whan drilled 1914%; hardness, 35; chloride,
& ppm.

L
Reported to Flow in wintertime, 1948.

" Hardneas, 55; chlorida, 4 ppm; L.
L

Tpd 260 gpm with dd of 124 ft.
Tpd 370 gpm with dd of 152 f.

18
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Toblo 1, —Racords of mqwnmﬁvu wolls in the Wollo Walla River bosin--Centlnued
- =« [Water=hoer ing zona(s) g8 Wator lavel '
o K - . = |3 T G =18 = N " B "
* 2 Bl =a £ 2 - - 5 - R -
2 = = H H s
- et Topegraphy | ., - % ..*§. 3 ! ° : Type Df
Wall | * Owner or and - = ,_!_ g £ Chamr.hr Bl .8 .- J) Usa
-, |+ : ocoupent - altitude £ (3 o g -3' L= .. - af F ¥ Date ylel {opm);
! " : (foat) e 5. $ s | .0 E material- 2] 3 i
. e L 1:-8 . ﬁ _E -g. -'E. ] . g ) ' o
e 8§ o a a = 4] 4 -
i ‘ T. 6 N., R. 35, ~=Continved R
BEl | Dole Hastings Td, &90| Dr B4 4 -83 <} t |Gravel 0.5 1940 C, W0 Ifur ovnfluln ¥ 2% it camentvd gravel
L - NEEE - . - ' neath 54 f of quicksend.
01 | C, H, McGllvray Ag, 470| Dg 24 - f —_— ————{}guemas u 10 1948 C, 300 | Ir | Water drows down 10 ft when well is
Lo T . . Lo ’ ' ' crm!;od at pump capacity; hardness, 60;
Ide,
¥R | Fantoots and Malden | Ap, 740] Dr 190 B || 14 44 | Gravel in cloy Uls 1948 T, 100 | Ir | Pendtrated onl;p!.hnm grovel bods, '
TOH2 | M, M. Rosor Aj’, 730 Dr. 235 8 ot 58 14 | Grovel v 10 A-13-48 | —-r=m Irr | Tpd B5gpm with dd of 135 1.
T0P1 | Fronk Berard T4, 75| Dr | 1,145 & J1,100|7,120 2 | Bomalt, porows C|+25 4=53-58 | N D, lrr| Ratalne much of its original Known
s , . . ' - +24 9-22-55 1 old Jayssend WIF dﬂu, 35,
f - . . - ' - * +38 4-17-5 chlorldn, 4 ppn; Co -
v - - +23 10-4-56 :
' T +4t 2-26-57
+32 2-22-58
10Q1 | Mrs, Bzal . Ap, 740 B — | — | —=— |Grovel Ul 57| 5233 |p D :
1MCH1 (R, L, Carr- Ap, 740| Dg 28| 4B-10| 28| 20 B8] ———--Dowea=s u 57 112-17-48 [ C, 2% |0,
11Dt | vor Willlams Ap, T730| Dr N 10 51 15 17} —=—Do=mame v 6.5 3-25-48 [ C, 250 | Im | L,
35 38 | =—=—eDo-—-
HEl | M. Toai . Ap, 731{Dn 13 1| = — | wme= | emDo—o U] 61 59-33 | P | o
§1G1 | Ed Maliah Ap, 750 D¢ 142 10 L] Ag 6; ———Dgmm——— u ¢ 3- 481 T, 300 kr
L RETEN Dup‘r of Ap, 760| Dr 642 B¢ | — | 430 12 | Basalt, porous C |+ Winter | C, 100 | PS | Old Wobb farm wo!ly hardness, 47; chlorids,
{eulture 1548 6 ppmy L. . s
112 | M. Harrah Td,, 780( Dr 38 8 —— 15 43 | Graval V) 4.8.| 7=17-48 | ——w- Ir CoT. . t .
12H1 | D: A..Mr)\mlcm Ap, 800 Dr 700 8 —_ — —— | Basalt, poro:n C [ 1948 C, 200 |D,in Old McColl wolif hordnoss, 42; chloride,
) 15 10-28-59 4ppm. - . o
L : : 0 51060 ¢ Co
12NT | A, A, Durend Ap, 775| Dr 590 | 10-8 | 495 | 345 5 | Gravel C | +45 M3 C, 300 lr | Former annql woll; Ca; L.
: - 585 25 | Bosalt, porowa C p100x i oot
1271 | G. H. Thomas T4, 778| Dg 25 1% el Bl —— |Grovel u 10.8 F12-33 [ M N Locatod just aast of well 12P2.
12P2 | G, H, Thoosn Ap, 770| Dr 450 8 21 | 135 77 — = F 3-23-48 [ N tr | Found basalt ot 385 ft dopth. The B-inch
6 | 420 | 550 130 | Basaht < F . eenlng-carrles flow from groval uquliar
. = - L In!whoddud in biue clay.
13H1 [ Q. O. Black Ap, TV Dr | eemm ;] —_ — ——— — {C 9.5 1-16-48 | N by
531 1D, D, Nichols T,” 816] Dg 9| 3B |e== | = | — |Grovel: u\) 28.09 -9-45 | P - . ' T
1IM1 | George Matz T, B30} Dg 45 &0 —— 45 20| —r=—Dymaa U 45 - 47 0| C D
13P1 | Grendview brigation T, 835| Dr 4008 & —— | === | ==== |Bamlt C|l 2 1933 T, 300 | lr | Formorly flowod during wintertimo.
roch
13R1 | D. D. Nicholn T.- : Dr | 1,080 | 10-8 | - | — _— g — C 'F 2- =521 T, 500 | Iw | Flows during wintertime.

[4: 5
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14CT
1411,

1541
1581
15U
15N1
151

163
1681

16K1
16K2
16N2
16P2
1781
17F1
1761
1881
1882
E
18022
1961
19K1
19Li
19N1
1981
2061

2001
2181

v
21
21H1
2R

_. 1. E. Mysn ‘_

Raoy Eiffert . .
Conrnd Miller

S T. Ccuvul

Mes, Curro Chupmun
E. C, Babeock

Mes, L, “;;i;l

K. éﬂbmcﬁ

Knowles and Cathoon
Cloude Winn

P, E.-Dfivar
J. B. Renckan
F. E. Kealman

William Rand
C. A, Burggaff
V. M, Anderson
L. Davin
Goorge Locker
Gnm Lockar
RE, Boon
D. Christorson > -
!"hr Estate

. E. Myers - |
J. B, Heityumon
Mrs, M Graves

J. E. Courtnay

R. P. Lo
Frultvala School Dist.

P
0. €. Kolmm

~—=-= Behnks
T. Ferhenbachar

760
740
768

70

740
740

755

745
750

749

73

160
i
60

25

130

5o o f a

50-6

12-19

40
12-10

169

a3

13

207

182

Gravel
‘we——Dgerer=
Send and grovel

Gravel

[ Y
[P S
PR, PO

——Dgme=n=
o ====rDg=—u—

mmm—Dpm=———

[ Yo—
——Donerem
RS W —
Do
PR S
-Gravel, locse

[ T
Do
PR S,
———Do—

JEER Y —

L

Gravel -

JEOET , SA——
R S —

Gravel
wmmanfigaasia |
PR

[, P —
e DPgmm——
I po———m
PR P
Gravel, comantod
[ PR )

w e

cleec €6 ccce e

»n

CC € . '€ © € Cc-Cc ©

T

18.07
&7

7-14-48
8-22-32
7-19-48
7-14-48
Summer
‘5-11-33
7-19-48
7-19-48

Winter

100

100
180

300
130

"

Other water oceurs In gravel at 23, 35,
dagth.

and 160 #
WLAg. 14.-

Warter lovel ﬂwlmhl from 2 ﬂ down; hard- .

nows, 35; chlor

Td 220 gGpm wnh dd of gpmi hurdﬂeu,, 50;

chlu-1

Fdppm. LTt

'Drm.d in botom of 30-ft wall.
Grove) drilied o full depth of woll; hord-

news, 45;
Hordness; 42§ chlorlda

ppm.
Dug 13 f, later drlllnd ta 74 iy hurdrmn, .

¢5, ch|urid.a, 4 ppm.

L.

L

"

}'.'.

Tpd 400 gp with &d 63 .

ntod gravel 30-50 ft is "dry."”

Cnly gmval drilled belw 16~ depth.

i

< EUVYMLAONNOED-. - .

Clc;; lu;ngarliel oquur, tpd 250 gpm withdd .’

BETIEEN

[P B

Tpd IZngmwllhddof?Sﬂ Ve

Hardness; 80; chiort da,

Camented groval 28-ft thick nnd 30 ot

301l and silt above

8
ulfor.

ical of Umapine district. i
Tp?g vtilh dd of 15 fi; hardness, 50; -

::Hofi
WL fg. !3.

Gravel from 4 ft o battom, ol compuct

excapt In oquifer.
Hardnass, 70; chlorida,
COwmer e

ft) hor

Shallow well -

5 ppm.
13 basalt bedrack struck of 300
Inass, 45; chiorida, 4 ppm.

58



Table 1. —Regords of representative wells in the Walla Walla River bosin-—Centinued
-~ Tople ¥, =Racords of reps
- Water-bearing zona(s) 8 . Woter level
o c
= E s e
% £ | £ 2
£ = ~ 2 e E
Topogrophy = H o £ = o 2 Type of
Wall Qwmer or and = = hel B o 2 Choracter B k] ] pump and | Usa Remorks
cccupont altitude [ H Q [ 2 =~ of g 3 Date yield {gpm))
(ot} - 3 ] - 2 E materiol £ 3
= B = ] x H
Bl & | =2 | 3| 31 ¥ ol =
=1 8 a | 8] 81 & of &
23C1 E, E, Stevens Ap, 800| Dg, 1 | Gravel ] 6 1933 J D
Or 2| w=weDome—-—n - - T
23D1 |E. E. Stavans I, 825 Dr ‘48 |Bosalt C |+ 1948 .| T, 150 | lr | Hordness, 25, chloride, 4 ppm; L,
23M1 (B, J. Owen Ap, B28| Dr —was | Groavel u 3.7 6=1-33 | P 5
24C1 | Williom Pomeringin Ap, B851) Dg — reemnllgw——— U | 29.84( B8-22-32 | N D . . .
24M1 | W. K. Nixon Ap, 845| Dr 81 | —-——Doumu=a u 1.421 7-16-48 | C, 100 | Irr Wﬂlﬂlmmd in spring creo; hardness, 25;
' oride, 4 ppm.
24P1 | Georgo Melson Ap, 851] Dg 11 48 EE N B I Py U 3.46 4-2-33 | P D | Well located in spring area. .
24Q@1 | George Romsom Ap, 880 gg, 165 | 72-10] 45 28 47 | =mmamDomma== u 4 7- -d44.1C D, el WL fig. 14,
i . i
2581 | D. Goodman Ap, B70 gg, 402 | s0-8 54 15 12| -=-——Do-—-—- U | e —emmm— C, 180 [D,kr| Merdnats, 30; chloride, 3 ppm: L.
r
2503 1 H. M. Williams Ap, Bs8| Dg, 56 | 485 | mam | mme — ~==—LDo~rre= u %.90 7=24-23 [ C, 100 | Irr
Dr . 7.85 | 7-23-48
2501 | M, Clarkin Ap, B870| Dg 24 40 g --- —— —==eDg=—-— u 1017 7-21-33 | C D, b
5.55 7-23-48
2581 | =--- Duff . Ap, 8B8| Dg 24 &0 12 § == nu-— Dl g———— u 19.85 7-24-33 [ C. - ir
15.33 7-23-48
25M2 | -—- Strumpler Ap, 02| Dg 46| 72 | 4} | - | ——Dpmme- |u| 280 7-z7-33 ) b
25N1 | Demarls (formerly) Ap, 919| Dg kI3 48 ——n | e | mmm= | emeeeDg————— Ul 32,60| 7-24-33 | P +]
28.57 7-24-48
25N2 | Jerome Hill Ap, $20| Dg 58 72 15— == wm—Dgen—na Ul 39.43| B8-22-32 [ C by
' 30.06 | 7-23-48
25P1 | Hayden Estute Ap, 07| Dy, 90 | 72-8 | --- 40 50| -——Do-—-- u 11.56 5-9-33 | T, 100 | kr | Hordnes, 32; chloride, 3 ppm.
Br -
2581 | Storkel (formarly) Ap, 905| Dg 25 72 12 | === | a=aa memmalgo—-o U 1.24 5-8-33 | J, 51 D | Wellis in spring area,
25R3 | George Ransom Ap, 910 Dr 458 -3 561122 B! ———Do=—mmm [ 417-45 [ ————- Ire [ Delil penetroted clay 150-262 ft, cemanted
grovel and boulders to 400 ft, and clay
, . and rock (basalt badrock 7) on to bottom.
26C1 | John Starkel Ap, B38| Dy 19 &0 12 | - —— —~e=Dg=m--- u '[?.553 B=22-32 | C, 300 | lrr
. 7-23-48
26C2 | Eorl Rensom Ap, B48| Dg, 46 | 72-B | ~=r | == - mmmmige——- u 14.82 3-8-33 | C, 250 | Ir
Dr 13.48 7-21-48
26E1 | Dan Finley Ap, 8460 Dg, 83 | 7248 | === | === ——— re——Dpamm—— u 17.02 7-26-33 | --—-—- -
Dr 14,29 7-21-48 | C, W00 | Im
28F1 | A. Avoy Ap, 880| Dg 3z o] mem | mmm | e | eee—Dg—e— U | 24,94 8-22-32 (C ler
18,78 | 7-2i-48
26P3 | C. Morse Ap, 90?| Dg 74 42 8k} -~ e w———rligeacan U | 3875 8-22-32 ( C o Deopened from 42-ft level, in 1944,
» - - Y . <

4]
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==== Propeck
E. A, Knopf

‘€. M. Bixby

1. E, Kessler

Mes, C, B, Harris

John Budd

C. Fe}gner
Frank Derrick

‘| Mrs. €. Smiley

W, ). Rand
‘Georga Preston

McKnight Estate

J. M. Hanson

-C. E, Eyller

'l Evaratt Miller

R, E; Edwarda

‘L. R, Edwards

A. F, Rigile
4. Linebaugh
T, Shephard
G. L. Simmons
Frad Phillips
Fred Phillips
Fred Sommars
Clark Key

Robert Dickarson
vor Williems

Harry Phillips

Ap,

Ag,'

Ap,

Ap,

Ap,

Ap,

Ap,
Ap,

Ap,

Ap,
Ap,

Ap,
Ap,

P
Ap
Ap
Ap
Ap,
Ap

Ap,
Ap,
T

Td
Td

Ap-

Td

#10

02

824
a7

825

700

470
495

20
12

31
14

73

4
1,050

16
15

37

8a

add
57+

30
240
29
30
118

62
70

140
715

34

&0-8
72
48-¢

30-6
72-8

748

635

212

=

Grovel
Dy —me

===rDoman-n

RS, F—
U , P
..... P —

R , ¥ Y-
RS, ¥ SR

" | Grevel

*|Gravel

R ' S

emore—s

PR, Y
Basslt

Gravel
Bmalt -

Bosalt

Graval

J'I

-Me Nece € & € &)

[

300
303

<.

300

Irr

' 1

Hordness, 32; chlorlda, 3 ppm.
Hardness, 45; d\lorl’dﬁ, & ppm.

Drilled é~inch to 36 ft; yieldad no odditional
water; now plugged; hardness, 45; chloride,
4 ppm; L.

Two drllled'mla inhd welll. Older "dry”
ane rough Hue cloy from 350 to
‘450 g' and i or

nto basalt bedrock ta 701 fi.
Hardness, 50; chloride, 6 ppm.
Tpd 400 gpm with dd of 5 f1; L.
Entwted cloyey ond broken bedrock obout
, :.840 fur;'no water obtained in basalt.
Water level same o nesrby spring,
‘WL fig. 130
Hardness, 60; chloride, 10 ppm.
Dilll hole in wall to 80 ft yielded no
additional water; hardness, 65; chloride,

4 ppm.
ancfnu, 55; chloride, 5 ppm.
Drill hole extends bayond the 57-ft dug well.

Hardnass, 65; chloride, & ppm,

T dILVM ONNOED

Tpd 160 gpm with dd of 89 ft; L.

Hordness, 155; chloride, 4 ppm.
Capped and not used becouse of fallure to
flaw; known gz "Old John Hall" well,

Entered basalt ot 362 Ft, bosoit badly frac-
tured; lost Flowing prassure and part of
yield in 1954,

Magrby 340-ft wall cbiuined less water.

Tpd ggm with dd of 2B ft; enterad baalt

at 520 It, @



Tablo 1. ~Records of roprasentotive weils in the Walla Wolla River bmin-~Continued
B oS S PN Teninve s

—E]._.!E_.—...._..._

- - . - . Wuhr-bawmg zone(s) g . Wotor lave). R e
LA I . . . 'g = - RN E e . .
= € 3 EE
£ S |[€] = | IEEN
Topography =~ K] £ = 3 Type of
Wall Owner ar and. || = =, E %_ o 2 * Character Bl & 3 ,wund e | . ' Ramarks. ..
. eccupant ahinede” | 3| § 5 3] 2 = of gl 2, reold tgpm)
(faet) - ‘s H] S B moterial 24
°l £ | £ 2
& o -] i 9 - - : 1.
= & s |81 8 [ . S| & s T
T. 4N, B. 35E.-Continved "1 =T
- T3 - -
3351 {J. Melwn Ap, @75| Dr 442 e — 413 27 | Bosolt C 15. 12 6—10’-33 T, 200 | tm | Hardnesa, 45; chloride, 5 ppen; L.
J3IK1 | K. O, Yato: Ap, 845 gg, L] 8 ——— 62 4 | Grovo! Y- e § | m—— - .
g var .
M1 | Hary Phithips &, @3|0p| 81 |e08 ||~ | — | ——Do— fu| 3231 563 |C, 300 |1r | Onoofthros wolls thot rvigots 160 acres;
Dr oo Lol herdneoss 45; ch!orldn, 4 ppen.
41 | Ragm Extute Ap, 882| Dy 5| % 20| - | ===e | =mmembo==--= U | 3.1 5-6-33 (€, 250 | lr | WLFAg. 13, '
34H1 | F. Feignar Ap, 900| Dy 34 12 § = - -=——Do——-u- U || 16,30 | 7-21-48 [ €, 150 | Irr
34K1 {C. W. Rosmusen Ao, S104Dg | 25| B 25| %2 8| ——Do——— U | 37, | 1-19-48 [ €, 100 [D.te] L.
34P1 | F, Wellanschlooger Ap, 16| Dg 3 48 15 35 14 Gravel, loose u lé:‘lo 5-8-33 | C, 300 | lw | Ponatratod 15 ft locse and 20 Ft comented
. . co. evil over equifor: na drilled well
- et d cemented gravel with cloy Entar—
i K beds from 20 to 112 f1.
34P) | Alex Duff Ap, B95 gg, 410 | 60-8 | 410 | 410 14 Basalt [+ 10 . 1925 | €, 300 [P, Iv| Hordnes, 50; :hloriﬁ, 5 ppm; L.
Ca : r . . ona-
34R1 | Carl Fhilpott Ap Dg 33 48 == | == | —— [Graval U 14,30 | 7-22=33 | C, 200 | lw | Goesdry ooch Dncllml‘.m’.
422, | Fred Bull Ap Dy a5 48 12 | === e | wemmDgonmes | U | cqsme]| ceeeea C, 200} v | Herdnom, 75; chlorids, 24 ppm,
35G1 |Elbo Rogars:: - Ap, 3 gg, B Md=s | -— | — | — =D U| 3237 8-22-32 | T, 200 | Im PoaLoa S
. - . r . . s
3501 { k. Andorson ap, 97| Dg 7| @ b—|-—] — | c—Domeee Ju | 1810| 58a3| - |0 P
o it p ‘ . 96, 7-21-48.| ¢ o
3512 -1 M, €, H. Ansboch | Ap, 953| Ba,| 135 | 886 -] 9 80 | —m=Doem— |U | 12.02'| B-22-32| ——— .| In | Ponetroted graval 1o 60 it and clay 1o
Pr L9 7=21-48 baﬂ’om.
30 | 2 Bsch - - Ap, 928] Dg 40 60y | == | wmm | - Rt -] u 54 7-21-33 [ e brr
34D1 | John Roloff: - , 930| Dr 700 10 P I B T D atd el et Bt Bl B oid woll, |urpoly caved n.
3561 | M. -Grogon - Ap, 935| Dr 740 8 500 | 550 190 | Beaolt C | 100, 1931 (T, 150 | im Poan!rul:nd k‘l;sigkﬁm of blve cloy; baslt
o : struck at
34H1 | Wolter Hormann Ap, 9321 bg 441 43 A8 | === | —=== [Gravel wl 13.20 5-8-33 | -—— D | WL fig. 12. . o
[ry ' . !
L% A - T. 4., R. 36E. i )
1 [N . . . . . , . . - . .
1€1 | €. O tavin S, 1,200]0r | 20| 6 |coe| com | mvem | cmemeemmeme |-b| 20 N[ 102846 | 4 15| D] Hirdrem, 80} chiorida; 3 ppm.
3AT | B D, Roser - S, 1,060] Dr 0 18- | 285 | 284 5 | Bxalt C 4+ | 7-U-511} T | ke[ Tpd 1,500 gpen with dd of 54 7 L.
. . RE1 . 50 - 4-15-55
. e . . . 54 4=18-58 :
4AZ | V. v, Duff S, 1,000] Dr 2% 8 140 | 290 | ~—~- |Grovol orrubbla | U | 57 &= =47 | T Ir | Tpd 40 gpm with dd of 140 ft,
- * b i & ¥
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A1
. 6P1

6Q1
483

J. W, Mendorson

W,
Willlam HilI
W. E. Morrison

W.E. Morrison

Franco Vererl
Frank L. Rlzyuti
Frank” L. Rizzuti

R. E.-Richordson -~
Bakor & Baker
Bakor.& Baker.
Eugena Tawalek
Evgene Tauslck
Eugeno Tawick

i L T
Eug’une Tawick

Jews Courtney

Alfonzo, Cuiélo

JoW. Y
County Su;‘l"yool Dist,
No, ¢

$otBota

2o Tol w

3
]

o Red

g

ale

545

1Ec € olecee}’

| =n

‘che

3]

LEEt P v LY g
BREEREN S L nARERYR
[T R-1~) (=0 [-EATAT_Y. NP

T

T

Wy
Irr
I

Srgr

ey

~+~ oooo
g3 .

¥ ZF

Hardnexs, 407, chlotide, 3 ppm; Ca.
Hardness, -89; chlorida, 4 ppwm.
Hardness, 55; chlorida, 3 ppm,
Hardnoss, 55; chlorido, 3 ppm,
Tpd 50 gpen with dd 7 1,

" o

Tpd zrnggm with dd of 108 f; besalt found’
v 847 B .

iy A TR .
TpdSBOggm with dd of 4 Ft; reachad basalt
at

58 f,
Hatdnoss, 50; chleride, &.ppm.
Tpd 1,580 gpm with dd of 44 f1,
Tpd 500 gpm with dd of 50 ft.
EEEE . L

. [

Flowed when drillad in 1912,
S =

Did:not flow whon drifled.

RO

| ¥3ivM ONNCYD

.

$

N

Hod 70 pounds prestura when drillod in 1910,

acrw malod up; hardnens, 60; chlorida, 4

Ppm.

Flowad from 1908, when driflod, until ebout
1930 '

L
Bradan School well.

[2: 0



Toble 1. —Racords of representative wells in_tha Walla Waollo River basin==Centinyed 4
. - Woter-beoring zona{s) 8 Water level
. £ - H =
. - 2 b [}
Eiz |3 3 )
Topogrophy = _g 14 £ - a 5 Type of -
Well Owner or and = = R 5 @ 2 Character i 3 . | pump ond [ Lke . Ramarks 8
" occupent altitude I £ o g 2 ~ of ? S Date yiald {gpm)| <
(feet) - ‘s 8 ‘s -] H matarial - 2 >
Si £ t | €| £ g el £ z
g| = 5 a| = ® 8 5 °
2l &l 881 &) # o| & )
T. 6 M., R. 38 E.—Continuad g
. L]
AT | J. W. Yenny, et al Ap, Bs0| Dr 778 & e | == | —ue |Basalt c| 23 12-5-46 | T, 300 | tv | Former Rizzuti well. hrigotes 100 acres. %
41.7 4-20-55 =
88,0 | 9-22-55 =
4.2 | 4-17-36 &
701 | Eorl Prusle Ap, 790| Dr 50 4 | 400 | === | - amnmafgmnm—— C | 434 5. =53 |C, 300 fr | Flows from both casings. w
5 | so0 —--Do--—-- +4.3 | 4-17-55 . pe:
! 16.3 10-26~55 R
12,4 4-17-546 m
16.6 10=4-56 e
136 | 2-26-57 =
13.6 2-21-58 '3:
13,9 42459 [~
7E1 | John Schumacher ——— Dr 750 846 [ 532 | —= | == wrem—{ig=——— | 25¢ 4-17-55 | T, 250 | Irr | Entered bosalt ot 511 f; tpd 250 gpm with
70.9 | 9-21-35 dd of 50 ft. E
3t 4=1756 -
71.2 | 10-6-5% >
, 32.1 | 2-24-%7 »
a7 | z2-21-58 _ ) <
. 5.7 10-28-59 E
7M1 | Haneock 8 Yenny 14, 850] Dr 630 4 —] - —— ' C|.F, !?&M C, 450 | ter | Drilled in 1912; In 1953 1pd 266 gpm with &
. ' 2 of 3 ft. n
802 | - Hohn, Ap, §&70| Dr 670 | 14-6 | 500 | 500 | 170 ——Do=m=—- C| 57.66| 7-14-48| N Ir | Reported 355 fi blue clay overlying basalt; Z
i in 1953 1pd 740 gpm with dd of 93 ft. )
BM1 | B, E. Hiller Ap Dr 441 12 A95 | 589 52 —mmmlg— C {108 B-22-54 | -—-—- frr | Enterad bcs?}h at 482 fi; tpd 750 gpm with §
dd of 50 ft. [
8M1 | Ed Lyday, Ap, 905| Dr 113 & 1S i = | —- [Gravel U | 50 12-7=46 | J, 51D Hardness, 50; chloride, 4 . £
S81 | B. M. Von Dongs 5 : Dr 817 3 362 | 590 25 |Basalt cC| 35 5-7-48 | T br Ent:dred busu:; ot 358 ft; rp?goo gpm with %
. of 200 ft. =1
9L1 | Baker & Baler S, 1,0004 Dr 1,155 | 12-10] 939 | 986 1,155 L " c 2 11-5-45 | T, 1,200 | Irr | Fix Form well No, 1' hardness, 45; eh[on'(h,g
) v 4-16-55 4 ppm; L.
- : ‘ . 110 5-1-56 . &
‘ , : 130 10=6=56 &
’ . ) 100 4-24-59 &
. s ) 104 5-10-40 e
9P1 | Bakar & Boker s, 1,000] Dr | 2,061 | 165 | === | -—= —— wmmmeflgum—a— C 97 12-4=46 | T - | trr | Fix Farm well No. 2; Ca; L.
' 101 4-16-55
145 10-5-56




YAV ONNDED

125 2-28-57
148 10-21-58
' 115 4-24-59
Lawrence Frazier 5, 1,050] Dr BO7 | 12-10 | 224 2;3 176 Grovlel C |12 4-10-46 | T, 300+ Im | L.
Basalt .
Mrs. Eva Mon S 1,122 Dr 184 é ——n | mm- -_—— ——mmmmmmmmmme = | 100(7) 1944 P, 3i D Herdnass, 55;.chloride, 3 ppm.
Mrs, Eve Moss S, 1,135; Dg 40 3% = | - == |Gravel P 13.97 | 10-29-4¢6 | P, 2 | © ] Hardness, 40; chloride, 3 ppm.
J. D. Gorred —em—— Dr 440 10 221 1 147 ~=== |Basalt u (17 B- -85 | =-—=- ler | Tpd 1,200 gpm with dd of 21 &,
. . ) 8 | 514 . .
“ -
G. Copaland S, 1,320 br 795 % (263 1250 | =r—- | ————Dowmu== U | 145 3- 53 [ merem- Ier | Epd 850 gpm with dd of 84 ft,
Emmatt Lynch S, 1,300 Dr 135 6 62 | === | -um= | =mmwrDo———-- |-~ | 80 B-10-44 ¢ J, 6| D a; L.
C. R. Hogerst S, 1,320 br &7 ‘8 85 | 60 | =~—= |Basalt{?) C F 10-23-46 | =wr—=r Irr | Flowing at estimated rate of 70 gpm in
- 1946; hardness, 45; chloride, 3 ppm,
August Erdman - - S, 1,080| Dr 100 -] el e — -=] 45 1946 P 3|0 Hardness, 45; chloride, 4 ppm,
Otto Erdmen 5, 1,050| Or 140 [} —— ] - a-—— - | 32 1946 | sssme=- ]
J. M, Buchanan Uy Or 1o 6 | === - | - 1946 dr 100D T
J. M. Buchonan S, 230 | Pg, 76 | 60-10 [ ——= | === | —-—- m————— u | 47.30 | 5-12-33 | ———-- N | Wall partially filled and dry in'1944,
.. | Dr -
J. E. Wisoman S, 880 | Pr 112 mmmm—mmmrm— - | = mm— ) 3| D
Elmar Ferguson Ap, B40| Dr 712 | 14-10 Basalt C| 24 3~ 49 | T, 1,760 | Ir | Dd 7 ft at pump capacity.
Elmer Ferguson Ap, 838 Dg 24 &0 Grove U 17.42 4=7-33 " 2 | D,$} Hardness, 75; chlorida, 5 ppm.
D. D. Nicholos Fp, 837! Dn 1 13 Graval ond sand | U 6,81 7-21-33 [ ==r-=- N
W, H, Till s, 935 Dr 385 ) Bosalt [ %0 7-30-45 | T, 80 |D,Irr| Hardness, 65; chloride, 5 ppm; L.
Kirk Casper Uv .1 Do 367 4 -—| 125 1946 F, 7 | D | Hordness, 93; chlorida, 5 ppm.
Harry Struthers Uv, 1,300 Dr 238 & U228 1946 P, 3| D | Hordnow, 85; chloride, 7 ppm.
A, E. Nibler U, 1,653 Dr 155 é P 55 1640 P, 1 | D,S| Haordness, 30; chlorida, 4 ppm.
G. M. Fulten 5, 915 | Dr 163 & —— | - ——— ——u=={gr=r—r c 20 1946 P, S| D Flowed vihen first driited in 1905. Hordness,
. Lo : : 80; chloride, 5 ppm.
==== Haidenrich Ap, 853| Dr 747 4 400 | 740% 7+ wmam=Dgmn——- < 19.0 6-7-33 | T Im | Entered basalt ot about 300 Ft; some water
- in bosalt cosed off, ~ .
—--= Haidenrich Ap, 843 Dr 285 & 285 | === -—— e gm—— C 19.5 &6-7-33 ———— N Basalt antered at 285 ft.
Dan Collay Ap Or 60 & 58 | - ——— ———emmme— e U | mm=ae 1944 J, 16| D .
Dan Colle Fp Dg 32 72 P I e [ | u 11.59 | 12-9-46 | C, 300 | Irr
Loura E. Dovis Fp Dg, 90 [} 0 12 1 wmmmnDo———-= u 12.8 12-9=46 | C Irr .
Dr )
John Bickman Fp, %07 | Da - 22 50 —— | w== u 0.09 5-8-33 | —mm—a- Irr
John Hickman Td Dr 100 B —— | - u | 30 12- -46 | J, &1 D
K. C. Tyrmer Ap gg, 140 é | == - 24,84 12-9-46 | J, 6| O Hardness, 200; chloride, 12 ppm,
. r
Miltan Nursery Ap, 955| Dr | 2,000 | 12-8 | 537 | === | -—-- |Busalt c s 1930 T, 800 | Ir | L.
140 25 Gravel
S, 1,052| Dg 3 40 | e —— m—————em———— u 62.47 124746 | J, [ (]
Joha Casper 5 Dr 306 L] —— - —=== |Basalt -= | 200 1948 P N
E T. &N, R 37E.
E, Pribilsky W, 1,700 Dr 200 8«6 | 118 | 194 & | Basalt C | +44 7-16-47 | N D Hordness, 45; chloride, 10 ppm.
Steve Maxson Uv, 1,950 Dg 35 24 e | wmm | meem [ ememmmemeeee 1] 8.95| 10-22-46 | P, 1| D | Hordness, 75; chloride, 3 ppm.
Deibert Barger Uv, 1,770 Or 240 4 - | === | --== lBasmlt Uit 50 - 17 P, 51D,5] Used to supplemsny spring.
L. C. Lyons 5, 1,700| Dr 814 14 103 ar 727 - Domman= u 75 6- =481 T Irr | Tpd 430 gpm with dd of 75 fi.
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Tablo 1. —Rocords of reprosentative walls in the Walla Walla River basin-=Continuad

- Water-baoring zore (s} E © Water loval
' - 23 ¢
| s|€)3 ]
) Topography = 3 | £ = e 5 Trm of
Well Cwner or and = = F - P 2 Chargcter F] RS Use Remarks
: eceupant altinde | g H G 8| 8 = of ¥ X Data ylcl:(gp'n)
{foet) - 5 2 b3 2 2 motarind - }
g 3 Bl 5] 2 Ll
2l 8| s |&]8) F o] & .
T. 6§ N,, R, 37 E.—-Continuad
5F1 |Boker & Baker 5, 1,50 | 0 612 | 12 [125 {497 [ 195 |Basaly C 176 12-10-45 | N e | Well on formes Sweazy quartar section;
- . H149 3-25-52 | tost flow 2,390 gpm in 1947; hardness,
177 2-22-55 45; chloride, 2 ppm Aug. 2, 1948; hard-
102 2-28-57 ness, 40; chloride, 9 ppm Oct. 1947;
+17% 2-22-58 hardness, 37; chiorlde, 5 ppm July 15,
1948; WL fig. ¢; Co; L.
ER1 |E, L. Forast Uy, 1,700] Dr 109 & — | ——— U | ——w= -—— P, 10 |0,5 Hcrdmn, 70; chlorido, 3 prm
4C) 10, M, Shelton s Dr 300 8 150 | 158 | 142 |Basalt C 13 1952 T, 200 Im 220 gpm with dd of 19
ZF1 M, L Loe 5, 1,440| Dg &0 48 | === | ==== [Grovel {7} U| B.F[10-23-4|C,. 10|D,S rdness, 90; chlorida, 4 ppm.
701 | Clyds Gerlend s, Laso|or | 20] 12 | e | o | coee [Basalt ¢ | a8 10246 | T, 400 IO Ropewtad p 700 gpm,
7Q2 | Clyde Garlomd S, 1,620| Dr 208 8 m—— | = am—— memep—=ae C F 10-23-44 ? D mlwnh 4 ppin,
18P1 | E. R. Davis v, 35,5001 Dr 162 ) 7a | 182 10 Gravel (TR k] 1945 B 710D Hordnnn, 75; chlorlda, & ppm; L.
2001 | Stoven Ringhofer S 2,000| Dr 200 ] —— | === | w=== |Basalt C | ———— ——— P, 3| — | Owner roporhs woter bvel Ts neer wtfum.
T.?N., R, 33E,
10AT | DaRuwe and Wabar Ap, 330{ De 159 & 30 | 144 15  [Basalt Cl| 1940 P, 50,5 L.
24A1 | H, Calle S, 5051 De 140 &4 | —- 50 110 ———eDgyma < 25 1944 P, 5 (D,S| Pumps dry in 3 hours,
24M1 | ==== Hailsn U, 410] Or 245 [ — = | m—— =g - | - ‘P, 510,5( Pumps In 3 hours,
251 | R, Taylor T 13 100 0 72l 0 5 [Gravel u| 7 9=18-31 | T, 10 | Im | One of 4 simllar wells,
79 n '
26P1 | williom Schiffman, k.| T v a0 8 | & 18 {S¢nd and gravol Ui 5 51-55 | —— || Tpd 220 gpm -1l'h dd of 22 ft,
261 | AL AL T, 500[ Dr 125 W (125 M 55 | Grovel Ul 43,2 | 10-24=47 | N M | Pumpad onty pm on test; L.
28G1 | R, L. Andraws T Dr 126 10 126 ?g 43 el pm——— Ui 24 1957 e br | Tpd 400 gpm vtila dd of &0 fr.
’ t 7 e o '
am e ——————— Td, 500{ Dr 97.5] Fed | — | == ———— m—————— - | 9.1 1MN-24-48 | N N Old homostvod well,
J2MT | X.-Michallod Td, 475| Or 300 | ~—= | === | 200 | 100 |Bosalt [« 10 < 1940 ——— D5
33K1 | E, Corlson Ap, 435] Dr 50 & | —=| == | —= |Gravsl 1] 5k 1935 C, 300 I Su;px:hn wuhltlfar 30 ocres, Very good
. . ow wall.
AL | E. Carlson Ap, 433) Dr. 138 6 | === — | ~— [Basalt(?) [ é 1948 ——
33N | W, P, Workmen Ap, 430] Dr s 5 —= | 26%| ~—- |Bowlt, porous C| F 11=24=-48 | *J . |D,5] Water lovel estimotad a3 4 or 5 fi abovo
T N wofoco; former Stockdole wall,
JHT | W, J. Webb 4, 4% ga. 7 60-10| 78 16 12+ {Sond U 157 | 10-24-47 | C, 350) I | L.
h r . . h :
34L1 | Union Pocific Railrood | Ap,  442] Dr 387 L] 7 | 260 0 E::i‘ C|— 1| 10-29-48{ C, 75| Ind| Hordnesy 30; chloride, 7 ppm; L.
87 t .
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200N

22F1
22N1
241

25N1
261

ZZL

28A1
2881

2%C1

29G1
91

28M1
M

32C1
33E1

Dwigold Croamery

H. H. Taylor
N, A, Dows

Ruby Wy
Clersnce Hahsan

Christina Hansan
R. Taylor
v v

| €. R, Coyte’

F. F,Hadger
J: B, Bugkley

R. L. Tolbot
J. B. Buckley
2B Ha” St

w. P Waliuu

+

.Chcflas Bﬂ_hr

D, Bergerin

Ray Niblar

Nibler,
;:fyﬁck O'Brien
1. B. Hall

Counly School Dist.
Hurold ;ucldey

J. P, Dodd

H. Stockdale

eamm Burgets
4. E. Talbot

Td;
Ts,
Ap

kh'.
Oy
Ap,

Ap,
Te,

Ap,
Ap,
Apl
Ap,
Ap

Ap,

3 BEE  ©3S

-8 8 55 BBE

&

490
490
475

S0

Dr
Dr

Dr
Dg,

Dg,
b
Dg,

Dr
Dg

Dr
Dr
Dg
Dr
D'
Dr

Dr

Br
Dr
Dr
Dr
Dr

280

285

45

30
70

55

85
65

2

[-5]
325

1,102

260
157

s

s
s
a .

75

288

35

610

175k
2004
72

Banalt
AL P
Gravel

R, YO
Sand "

---T.o;,--__
—-seDomnnn

[ Y

Sand and grovel

T.7N., R ME,

Basalt

Basalt (?)
Gravel

Berpallt

) Gy i

Allyviem

Bazalt

Gravel

Basalt

[T S
amemeDgm————

R F—
Gravol and sand

Gravol,
comanted {2}
Sond

Gravel

cc € € ©c cnn

0 6N ccccww| |

: Alccco O

ele

1947
10-24247

1947
2-4-52

3159

[LIT T
Winn,

thin
oo
i

Tpd 465 gpm, with dd of 20 ft; 32 #t soil and

-

& ppm
" At 360 # end BOO'f1 wall yaelded 35 and

" Tpd 525 gpe with dd of 14

Entored basalt ot 275 fr.
Lrog RETLEL A

Water said laxs alkeline then shallowsr wells -
c:earby, ﬂg{ms;,l 75;7-.-.!|Ior_'|da, 11 ppm.

' 3oay e o : "r

Used for irrigdtion of 50 acres.

Ted 110 gpei with dd of 44:f¥;

Hnrdmss, 65. ehloﬂdn, & ppm\.'
Hardneti, 100; chleride, 10 ppm,
Hardness 60; chloride, B ppm. -

Hardnass, 160; chloride, 12 ppen,

“clay’ averlies 26 fi of sand and ‘greval.
Sund, :Iuy, and gravel drilled to reach
bawll at 280 ft, Hordness, 45; chloride,

HILYM ONNOYD -

100 gpm, with dd of 100'ft; und 442 gpm
with Eof?ﬂ ft at full depth; L
Entered basalr ab 249 i lpd 455 gpm wll'h
dd of 144 f1,”
Hardness, 130: chloride, 10 ppes -
IE 315gpmwithddof 38 #. -~ °
dress, 130; chloride, 8 ppri.

Hardness, 115; chloride, 5 ppm.

Not usad for years because didn't Flow;
rehabilitated end drillad 12-inch to 800
2 Ir‘|- 1956; tpd 1,056 gpm with dd of 14

Hardnazs, 110; chlorido, 5 ppm.

Reported to have enterad basalt bedrock for
o few fi hardness, 115; chloride, 9 ppm, '

Hordnass, 125; chloride, 2 g I..
g L.



Tsble 1, =Racords of represantutive wells in the Wolla Wollo River basin-—Contimed
- Woter-boaring zone{s) b ] Water laval
) SR ;
= £ 2 5
0 = = el a
- = ~ [] g E
. Topegraphy - = z £ = 2 Type of
Wwell Owner or ond - = 2 3 o 2 Character H] £ puemp and | ke Remarks
occupant altitude ] H © 8 2 = of ? 3z Date | yial‘r(gpm)
(fet) z “ 5 5 e H moterial 2
3 || 2| £ £
8l 2] s | 8| gl % K
= -] B =) a = <] £
1. 7 N, R. 34 E. ~~Continved
34NT 1 G, Dow Ap, 530 Or 115 12 85 40 44 Gravel beds in U 10 B-12-5¢ | T Irr { Tpd 75 gpm with dd of 100 f1.
- eley
35A1 | Clem Bergevin Ap, 550| Dr 220 200 | 170 30 Sand, silty | 7= =331 C, 10 [D,5| Well psnetrated gravels and sand to about
o 50 £, mostly blue clay below; hordness,
. 90; chlorida, 8
3541 | Clem Borgevin Ap, 550]| Dr 200 ] W00 | - | ——- =Dy eme u 6.1 10-22-47 | N N | Well drillad in onr blve cloy end silt.
33N1 | D, Bergavin 1d, 550¢ Dr 428 | 12-10 | 428 ¢ 410 -==-|Basaly [ ? 5-31-5% | T, &00 | — | Entered basalt at 365 ft; obtained water at
410 fi; lowar part of cating is perforated.
34A2 (8, B, Cooley T, &00| Dr 290 10 L] 17 78  |Sand end gravel Uiz 10-16-50 | —-=== | lrr | Drilled only cloy below 95 ft; Tpd 143 gpm
with dd of 103 fi.
T. 7M., R, 35E. )
4H1 [ Ralph Riley Fp, 725) Dr 173 3 70| 170 3 ]Basalt cl 25 1932 R 8| D { Sand undl silt drli!ed in upper 45 ft; hardness,
i 90; chlorida, 8
7F1 | G. Cavalli, et al Fp, 650] Dg 32 | 120 25 14 18 Gravel ] 15 5- 27 | €, 200 kr | Tpd 110 gpm with dd of 6 ft.
7Q1 | County Scheol Dist, Fp, &30 Dr 285 4 = | === { -—-- |Baslt - 1.7 4=[4=55 | P P5
No, 59 10.1 4-16-56
H 10.0 2-26=57
45,8 5-10-80
8A1 | Mrs. John Ankany Fp, 70C| Dr | 1,000 12 —— | =-- -— wemm=llg-r——— C 47.90 1 10-16-47 | R, 0| D Hﬂrdnan, 95; chloride, 7 ppm,
BBY | 7. Bodmor Fp, 480| Dr 780 B hall Bt s ~Do- C 55 1957 T br wi'h dd of 120 f1.
18D1 | Clarencn Bergevin Fp, 425| Dr 275 4 wu= | 180 90 ——=eDg-——== C 10 1947 4, 51D, S||l and gr’l‘x sand overlies oquifer; hard-
. . - 9.8 2426~57 ness, 90; chioride, 7 ppem.
12.4 2-22-58
12,2 10-27-59
2301 | Remo Fousti Ap, 810] Dg 21 72 et 12 g Groval u 12.34 5-9=33 | C, 51 b
2142 | Hydra-brigation Dist, | Ap, 810 Dr 418 6 | 535 | 535 &3 {Basalt C i +20 Winter | T, 7| PS | Sarving 30 housos in 1948; old Goss well
o, . 1948 drilled in 1909; has flowed In winter
since 1936 quake; fog shows gravel to
165, cloy and gravel 165-220, cloy 220-
. 535; hu:Inuu, 45; chloride, 5 ppm.
23K1 | B, W, Bloir Ap, 810| Og,| 350 | 484 | 350 | 200¢] -—— [Groval -1 18 3- -481C, 75 |lr,D -
Dr 35 5
23M1 | Bonnevilla Pawer Adm. | Ap, 772| Dr 515 | 10-8 | 464 | 484 51 Basalt C 59,51 7= =41 50 | Ind! Ca; L.
24M1 | R, Gluck Ap, 825| D¢ 572 | i2-8 | 507 | 4%8 74 emmeD g m——— [+ 75 8-10-54 | T Irr | Tpd 255 gpm with dd of 26 f; drilled mostly

in gravel to 150 ft and clay 150-498 fr.
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2541

25A2

25C1
25F1

25G3
25G4
25K

25K2

25P1

25Q1

Z5R1
23R2

26F1
25H1
26M1
26P1
2o
2602
2681
27G1
rie)l

Artesian Irrigotion Dist.|

Artesian hrigation Dist,
Mo. 8

Joe Aliverti
Jou Aliverki
James Arbini, et al

Cherlas Criscola

Ramo Grossi

Green Tank Ilreigation
Dist, Ne. T1

Green Tank Irrigation
Pist, No. T1

Ponti and Celumbe

Green Tank lrrigation
Dist, No, 11

Louise Satori {formar)
. wking

Frank Garrett

Blalock krigotion Dist,
Na.

Orchard lrrigation
Dist, 10

r-— Lomb
L. €. Gonni

L, Roblason {former)
College Place Irrigation
Dist. No. 14

College Place Irrigation
Dist. Mo, 14

College Place Irrigation
Dist. No. 14

W, Willioms

J. Freeburn

 Young's Dairy

Ap,

Ap,

Ap,
Ap,

Ap;,

Ap,
Ap,

Ap

A,
Ap,
Ap,
Ap,

Ap,
Fp,

313

a75
75
a75
820

845
780

760
760

770
780

740
725

Br
Dr

Dg
Dr
Dr

Dg
324
Or
Dr

Dg
Dr

Dg
Dr
Dr
Dr
Dg

Or
Dr

772

7

30
628
752
618

19

25
570
625
650

23

10-8

ol

10-8

sad

10-8

58

539

sn

645

220

543

427

539

25
620
555
&10¢

<

539

10
B0

107

772

141

n

40

Basalt

Cobble gravel
Basalt
PR
PR PN

[, YR

nc nNg O nccc N O 0 anc nnNnec

one 0N

10+

1914
7-1-36
B~1-36

3- -48

5 -db

1945
1947
10-24-46
4-13-55
9-21-55
4-17-56
19=4=56
2-26-57
3-22-48
7-28=51
Wiater
1943
5- -58

3-18-48
4-18-55
4=17-56
2-26-57
2-22-58

3=16-33
7-28-58
1-23-48
- 48

3- -48
Wintar
1952
5-9-33
Winter
1920
Wintertima
3- ~48

1 50
T, 3250
C, 30
L 30
T, 300
C, 3
T
T, 350
T; 500
c, 350
T
P
C, 300
[
C, 230
N
M
<, 1,000
C, 130
J
J
4, 10

Ps

Irr

4

PS
Ps
D, I

Ind

Drilled in 190%; hardness, 90; chlorida,
8 ppm.

Drilled in gravel with some cloy beds to
220 ft, end cloy to 538 i, where baalt
entered; Tpd 495 gpm with dd of 5 f,
whan drillad in 1946,

Hardness, 55; chlorlde, 4 ppm; L.

Supplies water for 1B acres.
About 75 households and 100 acres of
irrigation supplisd by 2 wells,

Hardness, 80; chlarida, 4 ppm; L.

Lsed ai stend-by; drilled in 1910;
originally flowad,
Water table ot level of swale to south.

YAYA ONNOED

Supplias 30-40 housas; casing sealed in
1950; hardness, 53; chlerida, 4 ppm,

Supplies 24 housas; flowed for one yemr after
tha 1934 eorthqueke; entered basalt ot 535
ft; hardness, 52; chioride, 3 ppm.

Irrigates 10=gcre orchard,

Mow covered over.

Original artesian discovery well; former
Dist. 3 wall; casing seolod in 1950; hard-
ness, 55; chloride, 4 ppm.

Replaced 26Gi1; L.

Former Dist, 7 well; hardness, &0; chlocida,
4 ppm.
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_ Toble 1, —Records.

sentotive wells in the Walls Wolla River basin==Continy

- Watar -bearing zone(s} h ‘Water lavel
. k] — : 5
u -~ -
. E £ | & = 3
Topography £ T ; 2 = 3 .E? Type of
Well Owner o and - = 2 3 a 3 Choracter E £ pum‘r and | Use e marks
occupant alritude [ 4 K Gl 2 - of gl . H Date yiald {gpm)
(foat) kd “ 5 = 2 3 material ks -3 :
¢l = ] £ | = 2 I
.8 a H a a B B .%
=] & a [&] & = ] W2 :
T. 7M., R, 35E.~Continued
Fp, 745{ Dg 15 48 13 B 7 {Gravel U 9.3 5-17-33 | C D,$
Fe. 730|0Or 30 & |30 20| 10 | -e—Da—— |0 105 | 1547 B, | Clay and sandy clay ever quifer.
Ap, 740| Dr 134 8 1m ]y 15 ————LDgmummm u 5 2=2=51 [ T Ir | Tpd 180 gpm with dd.of 120 f1,
Ap, &30| Or 64 4 &4 | --- — el ———— U 16,5 5-17-33 | C .5 . .
Aé) Dr 165 w 58 34 124 -—-—"Dowma=- 1] 7 E-8-44 | T Ir | Tpd 120 gpm with dd of 90 #.
Td, 640 Dr 52 8 -—= | == —— e —— == | 25:0 10-20-47 | ~=-mem ~ { Well or abandoned farmateod.
Fp, 590| Dn 163 13 16| === | =~— [Sond u 10.54 | 5-17-33 | N N | Water ot laval of river neerby,
Fp, 590 Dr 43 8 I e T I e T - B.73 | 4~19-33 [ P, 5{D
Fp, &30 | Dr 450 6 [450 | ~—= | wmmm | eme——n C 24- 1- -48 [ P, 5 |D,5| Balisved to battom in sand obove baselt,
Fp, 610 Or a¢ & By 70 19 |Gravel u 5 1- -48 ( P, 5|05 oL LT
Ap, b45| Dr 108 & «—= | === | ==== |Sand end grovel u Tox 1- =48 | J, 10 |D,S - ' v
3307 | Fred Fuller Ap, 60| Dr 260 | 10-6 | 617 | 700 &0 Basalt C 0 P=19-46 | T, 300 | b L
25.9 4-14-53
34,1 [ 10-27-55
25.1 4=20-56
33H1 | Wallo Walla College Ap, 495| Dr 710 8 wan | m—- -— —===-Dg-=r-- C 15 1« -48 { T, 300 | br | Tpd 400 gpm with dd of 71 R,
33J1 | Walla Walla Collega Ap, 700| D« 89 [} = | -—- ==n= | Gravel u 15 10- ~5% | ==wm=m= [ 5 Ca.
33L1 | Frank Melson Ap, 30| Dr 618 4 |58 | ~= | ==== |Bomlt — F 10- -5% | N N
.9 4=12-55
38,5 | 10-25-55
332 | Frank Melwon Ap, 4B5| Dr 650 4 550 | «-- | === | wwrmeDgmm—e- | F 1- -4B | C, 300 [ lrr | Partial irrigation for 160 acres,
I 23,4 4-18-54 . - .
24.5 2-26-57 '
34A1 | Herman Martin Ap, 730 Or 730 -] roe | m—e e rereallgm——— C | 3 9- -47 |N N | Old well recantly uncovered,
34G1 | Herman Martin Ap, 20| O 143 8 30 62  |Gravel u 8 P=12-44 | T o L,
35A1 |Walla Wello College Ap, B D¢ 600 -] mww | === | —=a=  [Basalt C [+46 1953 ——— —-= | DPrilled in 1716, copped obout 1950; hard-
. nets, 55; chloride, 4 N
35A2 {Wolla Wollo College { Ap, 778| D¢ | 1,00 | 12-7 | 700 | 700 ] 210 mmmmeigmmnna o F - T PS, | Located 250 ft south of ;ﬂl .
' I
35G1 [ C. M. Tillmon Ap, 775|Dr 730 B —— | - — -—=—Do-——--- L= :] 3- -48 | T, 280 | == | DId not flow when drllled in 1910; hardness,
90; chloride, 8§ ppem.
3I5H1 [ Walle Walla College Ap, 7B5[Dr 100 | 12-10 | 10O 32 'I(g Gravel C 18.1 3-24-48 | ——- - N
49 - .
70 28
35P2 |E. L. Keach Fp, 760|0g 137 1 120 | -] e R - ] u .28 5:9-3% |C, 150 | = | Irrigates 5 to 10 acros of gerden.
8.77 | 3-22-48
35R! [ ==== Franciulle Fp, 780 | Dg 7 96 —n- & 3 weeeellp=demm u 8.38 1 3-22-48 1C, 100 Il | Irlgates 20 acres of gorden,
4 . § » L4 ’
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€L

3541

381
3601
346F1

362
36F3
36G1
35H|

36P1
34R1

2n

4E0
4P1
€2

»r

A, Zare

G. Magnoni
College Place Water Caol

College Place Water Co

Richards, at al

Collage Ploca Water Co

Virgil Davin
Wuhluhe Investment Co.

D: H. Kinzer
Stone Creek Sanlrorium

R, L., Moore

Roy Richmond
W, E. Morrisen
Baker & Boker

Fp,

Ap,
Ap,
Ap,

Ap,

Ap,
Ap,

Ap,

T

825

8§32

805

820
845

845
B45

1,250

1,060
1,050
1,025

Or

Dr
Dr
br

Or

Dr

Dy
Dr

Dr
Or

Dr

Pg
Cr
Dr

835

&40

a10

510

708
15

400
518

810

205
162

B-6

20-12

100479

552

164

8§ |

620

182

%

528

Bayalt

T, T
—emnDgm——
PR, VA

PN , P

J, YN

Gravel
Basalt

RN,
-——Dig--—-

T.7N., R, 3% H
Boaalt

Cobbles
Bazal 1 (7}
Gravel
AT, T
[, 9.

(9] =

on

QR AROO—= MWD

ASUERERYR .

45
74,8
81.3
79

94
76

44
61,95
1

U
Ly
RNe3
LI )

’
r

DNN?'OD-W

BR&E
PPN

nH
=8
&

1948
3-18-483

3-18-48
4-18-33
9-21-55
4-1-56
+2=26-57
10-27-5%
5-11-60
8-2-60
3-19-48
4-19-55
3-18-48
12-17-46
3-24-48
4=19-55
9-21-55
4~18-56
3-19-48
3-24-48
6-7-54
7=28-54
9-2-54

8-8-55
4-25-38
8-20-38
4=23-5%
B-24-5%

P1=29-59
5-10-60
T0-15-47

3-156-48
5-11-47

T

c, 100
C, 150
T, 1,800
]

1, 20
C, 200
C, 1%
P, 15
P, 4

b

Irr

0,5

A T

Hardness, 52; chlorida, 4 ppm; L.

Former Immanue| well; leaks badiy; hurdmu, )

62; chlorids, 4 ppe,

Formar Cady well; tealed with cemenh |95|
hardness, 60) chlorida, 4

Formar Mople Street Water

g:“wellj recaad

and dritled to 810t depth about 1951; Ca,

somple from 36F1 and F3.

Formar Campbal well; leck

casing sealed ubou! 1951;
chlorida, 4 ppen,

Frae flow 2,C03 gpm , July 1947; pumping
16, 1960; Cor

lavel B3 ft, Aug. 10,

Reportadly hed preznae heod of 138 ft when

drilled in 1910,

Haordnass, &0; chloride, 4 ppm.
Water level roportedly lowared by pumping

of wall 7/‘3-6-3INI.

Tpd, 1,150 gpm with dd of 83 f1; L,

Silt or loéss evarlios oquifer; hardness,

75; d’alorlde, 7 ppm,

Drilled in gravel containing some clay beds,

HILYM -ONNOYD -

o
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Toble 1, —Records of representative wells in the Wolla Wallo River bosin-—Continued
. - Waotar-beoring zone(s) 8 Water levet
il=
—_ 3 @ <
® = £ = 3
] = ~ o I3 E
Topography = _g o 2 = o 2 Type of
well Qwrer or and — ] 2z 5 o K Character B ] .| pump and | Use Ramarks
cccupant altituda ¢ H L] [ 2 = of [4 3 Dote yield (gpm)
(feet} o 5 B % 2 H materiol + 2
° = g = £ _§ § 2
g 8| |51 5] 2 I
- 5 |8 (8| = 6| &
T. 7 M., R, 36 E, --Continuvad
1001 | Walter Minnick T, 1,110} De 241 8 145 [ 104 132 Gravel 4] 73 §- 46| --rm=-- o]
11B1 | Roy Frezier T, 1,200 Dr 807 1 16-12 | 170 | 170 637 Basalt C 20 2-1-47 | T, 1,000 | Irv Gravel, containing elay beds, overlies
49 1-8-58 bazalt; tpd 1, 500 gpm with dd of 33 ft.
13F1 Ciz of ‘Wolln Wallo, Td, 1,260} D+ 810 | 12-10] 343 | 343 447 ~---Do--== C 54 4-4-42 | T, 1,500 | PS | Co; L; WL fig. 11.
o, .
13F2 | City of Wolla Walla, Td, 1,270| Br 808 i 16-12| 140 | 140 | &8 ——-<Dpanaa < 82 1942 T, 1,200 | P5 | WLfig. 11,
No. 2
1311 | R, R, Brunton Ap, 1,280 | Dg 14 38 14 | --~ — Cementad graval | P 10.71 | 10-18-47 | P, 4| D Hardness, 35; ehloride, 3 ppm,
15CT | City of Wollg Walle T, 1,135| Dr 515 1003 35 90 ——— Cobblas end u %0 1931 N M Gave poor yield; now covered near runway
grave| . of airport; L.
15Q1 | Mrs, E_ B. Feathers Ap, 1,015] Or 4158 4 e | 300 135 Basalt Ul 35 94?2 | = —_—
125 175{7})| Gravel
I6MT | J, H, Schurr Ap, 1,035] Dg, &0 | 606 | --- 40 | ---- rre=Do—-- ul 32 1948 <, 10 | D | Typicol of many well nearby; 35 ft of
Dr : silt overlies aqulfer; hardness, 70;
: chioride, 8 ppm:
16R1 | Efmer Markham Ap, 1,060} Dr 122 -} 48 | 112 10 —==Dg=n=- C 34.5 12-10-46 | J, 5|0 L.
17K1 | City of Wolta Walla Ap, 1,000F Dr | 3,000 ] 20.B | === | === | === | wwm——————o -1 40 3-24-48 | N == | Yteldad but 150 gpm; top of baalt at
49,6 4+24-59 481 ft.
54,2 6-25-59
80,8 B8-24-59
74.7 10-27~59
49.5 5-10-60
18M1 | Woshingten $tote T, QI3 Dr | 1,004 | 24-15| 523 | 405 | 59% Basalt cl 74 3-18-36 | T b
Panitentiar; :
1871 | " ——mmmmm Du-y—"--- T, 220| Dr 920 -—- 525 | 525 -——— ===aDo-—= C | 100 1933 T, 700 | P5 | Agquifer overlain by 40 ft of sllty soil and
425 ft of sond and gravel,
1802 | —-omme- Do---—-- | ¥, 20| Dr | 915| --- | 525| 525 | o= | --=Do--—- lc |00 1933 | T, 300 | PS | Locared 60 Ft south of 18P1.
18Py | ——-- ~Do————- I 50| Dr &40 12 MWE | wem | == | Grovel Ul az 1933 T, 400 | PS | Llocated 700 ft sast of 18P} end P2.
250 —-—Do=es=
500 Bazalt
19C1 | w=-—e Dgmane—- id, 900| Dr 225 12 220 25 | 200 Gravel, cemanted U 38 7- <B|C, 20| Im
1962 | ————-- i S 1d, 9I5| Dp 57| 240 | == | -2 | === | Gravel ul 3 1946 | €, 150 |D,Ir] Tpd 150 gpm with dd of 19 ft.
19E1 | Mrs, Min Andersan | Ap, 880 S 8| & | s5| i) oW reeefo-—== U] T 7- -4 | 1, 10]0,5{ L
r
19F1 | Ganeral Food Corp. Ap, B8%0| Dr | 1,125 | 20-12| B34 | B3& 289 Basolt < 59 5- =4 | T, 1,000 | Ind| Co; L.
19H1 | Walla Wello Meat Co, | Ap,  940{ Dg, 216 | —— | 190 | 210 [ Sand, white; U | === 1933 P, 15| d{ Dug well taps upper oquifer.
Dr o0 grovel
1981 | Joa Pratte Ap, 8801 Dp 26 &0 20 20 [ Grovel ) 17,81 5-16-23 | P, 3|]D

96
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s

2201
2381

23CH
2E)
23€2
25F1

-

Wello Walla Conning
Company

Sid McCool

Whitman Colloge

Marcus Whitman Hatel
Assoc.

Union Bulletin
Publishers

Rey Mindemenn

Frank Wright -

City of Wallo Wella,
MNe, & .

City of Walla Walle,
No. 4

0. O. Crites
Dwelly Jones

United States of
America
Elmer Murray

Garry Huff
William Houbar
Dwelly Jones

United State of
Americo

Dwally Jones

--—- Fialds
Chorles F. Baker
C. A. McKenzie
B. Campbell
L. D, Felch

Ap,

Ap,
Ap,

Ap,
Ap,
Ap,
Ap,

Aps

Ap,
Ap,

Ap,
Apr
Ap,
5,

920

995
985

240
950
1,030
.
1,130

1,045

‘
1,175

1,140
1,150

1,140
1,133
1,270

1,140

1,520

1,060
1,030
1,035
1,005
1,000

Dr

Dn
Or

Or
or
Br
Dr

D

Br
Dr

Dr
O
Dr
Dr

1,590

14
1,202

700
224
55

&0
1,330

789

98
190

100
-]
160
1,100

12-6

1%
20-16

2416

30-20

oo

[x1-5-3

285

400

157

264

400

52

(SRR TSTEY S

Basalt

"Sand

Basalt

we=-Do-=mm
Gravel
PR, YO

[ S
R .
Basalt

RN, VO,

R Y
Gravel

—mr-Digm==-
Gravel, loose

Graval
Sand and graval
Basalt

Gravel, comented

Gravel

Sand and grovel

Gravel
RN, P
=D~
aecaDpee—

cCcO A N

g =L

=D 0

o

el Bl

cCCCcCcC C

8-30-45
48

10-28-48

7- =45
12-9-46
8= =45
7- =45

T, 1,500

N

T

]

¢, 30

T

T

J, 5

I s

), s

J, 5

), s

T. 500

5, 5

J

c, 10

L 5

) 5
0

ind
N

Ind
Ind

irr

PS

F5

oo

oQ © O

3

ooUooo

Co; L.

Tpd 700 gpm with 100 # dd. Tomp of water
72°F,

L; WL fig. 9.

L

L.

Tpd %00 gpm with 180 Ft dd whan at 900 ft
depth, 1,400 gpm ot 1,200 ft derrh, and
2,600 gpm wi& 100 ft dd at fincl depth.

Tpd 2,800 gpm with dd of 114 ft. 9-4-53;
Co; L; WL fig, 11.

Cemented gravel overlies aquifor.

Near flood-control diverslon gates; hord -
nesws, 45; chloride, 3 ppm.

Well penetrated boulders near surface ond
cemonted grave| down e oquifer.

Hardnoss, 35; chloride, 4 ppm; L

Cemanted gravel overlies oquifer.

L. . :

d3lv ANNOYED

Tast well penatrated Palouse-type loosa
(10 f1} cbeve, and basalt (3 ft) beneath,

vifer.
Hucr.jness, 75; chloride, 3 ppm.
L.
L.
Hardness, 45; chloride, 4 ppm.

L6



Tablo 1. —Rocordh

of rapresentotive wells in the Wallo Wallg River basin==Continuad

v = Warer -bearing zonels) 8| . warer lavel - oo
v v
| %= B[ )
o = & - [ ’ -
woe| | €13 [313] 2 N
Well Owner or and = = * ‘g o k] Character 5l .8 E\rrnJ:wld Raavrks
occupont oltitude Fl H ] o 2 ~ of ? x Datn vield {gpm)
(feet) - % i 5 2 H _ material Il -2
- ot & £ £ £ ’ ] 8
- .4 3 g & & o 2 ® .
= 4 a 3 & = B} Y] '
T.7 N., R. 36 E.==Cont .
. - N . ot .
Z8K1 {Wilson ond Messer Ap, 1,020 ] Dr 217 8 45 17 Graval u 29.3 11-18-48 | J, 20| 0D Suppiio; fwu houses; hardnass, 35; chloride,
281 | City of Waolla Walla, | Ap, 1,020] Br | 1,090 | 30-16 | 567 =e== | Besaly es.1 2-22-58 | T PS Enrurud ‘nnsall at 4862 ; tpd 1,600 gpm
o, ; 95 4-23-59 with dd of 23 Bt in 1956: Ca,
e o ‘1118 10-28-59
291 | Ambrosa Alivert Ap, 950| Dr @4 5 48 2 Gravel (5] 5= Ir
3041 | .S, Vatergns T, 00| Dr 550 | 14-8 | 540 184 --—Dg--— C 25 2 =34 | T, Ps
Administration 100 Basalt
30K1 | U.5. Vetsram IR 8%5| Dr 275 | === e 15 Gravel, foose u 3 1933 T, s
Administration
3THL | A, 1, Mashlson Ap, 900 Dr 60 | 12-10| 55 ~meeligma— u |l 22 5« -45 | ) [+]
31N | Walls Wella Country Ap, 880 Or | 1,715 2 538 1,27% | Basalt C 75 9- 4| T, br | Supplios wator For Irrigation of about 160
Clu 78 4=17-54 acres; L,
131 10-6-56 R
79 2-27-57 )
84 4-24-59
106 10-22-59
JINI | 4. 4. Chisholm Ap, 840 Dr 00 & | 519 -—-- umceg-—-- C P 3-24-48 | C, e Supplind:l\vm: for cbou? 40 acres; hardnen,
h loride, 5 ppm
31P1 | J. J. Chitholm Ap, BS0| Dr T4z 86 | 140 12 Grovel, camented| U 16 5- =45 | 2 D,s demn, 60; dllorlda, 5 ppm; L.
31R3 [ John Yenny p, BB0| Dr 47 B 44 2 Grm_o_ u 12 4- -46 1<, |r
4 —-==-Do==v=
J2AL |1, C. Bhill§ Ap, %&0| Dg 33.5] 3 —— 33 u 32.4 12-11-46 | B D
3242 |J. R. Nastell ,  960| Do, 435 8 By 10 U | 355 | 12-11-46 | J, D [ Well plugged back to 120 f1; L,
Dr 37 uJ -
32F1 | W, 5. McColley Ap, 920 Or 85 10 80 44 U | 336 11-iB-48 | T, e | Supplics water for about 10 ocres.
3200 | L, Tarwcio pr 920 Dp 9.0 w8 |- ] amneDpes-— Uil 3.2 |11-1e-40 | cC, b Do
3281 |A. L. Smith T 980 | Dr 150 4 &4 85 -=-—Do--=~ U 30 3- ~45 1 4, [ +] . .
JIAT | H, E.. Srdoboker T, 1,020 O 7262 1 B¢ | 548 === | Bowslt c| 7 1945 T, ler | Hordness, 72; chlorlda, 3 ; Co; L.
33A2 |H. E. Shudebaker . 1,000] Or 152 ! 8 152 —— Gravel u 12.5 2-8-41 | 1, D Hardnes, 150; chlerida, % ppm; L.
361 |R. W, Stovans Ap, 960 Dr 668 | B6 | -—- sw=a | Besalt C 1 40 8-1-50:| T, Irr, D - AR
13D 14, Q. Porkins T, ¥50 | Dg L 2 Gravel Ui aa 5-14-33 | P D
BIHY { == Storey T, 1000 Dr w6 100 ] Grovel, comanted | 0 | 30 1947 1, D | Upper water stonds ot about laval of the
| 5 Sand, slity u . crank from Shelton S ings.
33P1 {G. A, Kolman Ap, 9501 Dr 575 - 8 435 25 ravel u b3l =25-48 | T, kr | Did'not roach the bosa
3481 | Karl Depping Ap, 1,050 gg. 130 404 | 130 — =seDgemmn Ul . 1948 c I | Supplies watar for 11 acrws.
. " . r . . : f - 4 '

j:1
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35R1

36H1
3501

34J2

28R1

Karl Dcpfu_lng
H

‘Mark Fowlar .

M. R. Young
Philip Reser
Petrus DeBoor

\Bakar &Baker ..

iy

£ E.- lavin

J. B. Mansfield
F. M, Ralsten
F. M. Ralsten

F. M. Ralsten

Gale Kibler . -
Albert Kiblar
Wallocs Evens
A F. Koas
John Meinars
R. E. Meiners
E. J. Meiners
€. D. Hansan
Lo Gilkerson : -
City of Walla Wallo
Na. 3
Dervid Kibler
David Kibler
Henry Copaland
Olews Filen

Carl Fervel

-Td,
Ap,

W

T

Y,

1,760

g

85
505
240

o OOiD

aPoo

15-12

Bg
-3

n&ko

& g8

i
H

33

200t | 200+

39
388

30
225

255

na
210

1128

L

wd

v

Baralt
Gravel”
Grm_ml, silty

Benalt

“Bealt

———Dpusna

Basalt

Grovel, camanted
Basalt

T.7N., R, 37E.

Grovel, looa
Bosalt, woft,
brown
Soll, sandy
Besalt
e —Domm——
Sand and gravel

Basalt

Gravel and send
rovel
[, VA
Benalt

N aln ceon

acolon

ARIAnNCCH OC

Aewv

17.4
6.1

4-25-58
&4-23-59
£-25-59

10-27-59
5-10-80

131385

F, 5
¢, 10
P, 4
, 150
B
P, 5
Joe
& 3
1, 100
T
J, 12
5 7
J, -5
71
P
[
[
c &
T, 1,800
[
P, 5
T

FA 3

o

o, b,

e, D

oo
.
T

Pe oo’
"

ToZZ aoug

Walt has rathar poor yield,
One of throe simliar wells.
Drill hnle 40-85 f ahrulned no additional

T 3‘0 gem “with dd o 148 #.
ardness, 50; chloride, 3 ppm.
Cwmar reports (1948) some wotor lavel es
whaon drilled in 1910.
Tpd 2,000 gpen. '

Ca.

Wahr "aof cboul Iavel of nnurby Russsll Craclc

WL fig. 9 L.
Tpdl 250 gpm with dd of 10 f, when

drilled; L.

Co; L.

Hardnows, 135; chleride, 3 ppm; L,
Hardness, 75; chlorida, 3 ppm,
€.
Supplomients springflow.”™
In usa slnéa 1880; Ca.’
Ca; WL fig. 11.

Thomas School well; Ca.
Hordness, &0; chloride, 4 ppm.
L.

S HIleme QNNOYD:

Bouldors and gravel overlie aquifar up to the 2

wil zone; hardress, B5; chioride, J ppm.



1o

ble_1. —Records of representotive wells in the Walla Walle River basin—Continued

- Water=beoring zone(s} E Water level
v
i | = £
- a t
v S tel| = 3
- = ~ @ o E
Topography = ] @ £ = Q 2 Type of
Well Owner or and = 3 Nd B a £ Character B | pump and § Lse Ramerks
oceupant cltitude I ¥ ° [ £ -~ of g 3 Date yinlcr(gpm)
{faet} - s 5 % e g materiol S = .
Sl | e ||| £ g 2
&8 a H [ [ U ° %
- 5 |81 4 = 6| &
T. 7 M., R, 37 &, =~Continued
29F1 | Ed Copeland U, 1,525| Dy 30| 3% || 26 4 Bayalt U | 2 12- -44 [ P D,5 | Hordness, 115; chloride, 2 ppm.
29P1 | John Yenny Uv, 1,450 | Dr 253 & EEL B —— ——mmm———— -~ | 23.54 | 10-19-486 | C, 100 |D,lr| Hardness, 150; chlovide, 4 ppm,
31C2 | Leanord Gorver ., L350 Dr 127 3 | | =—— Basalt -1 4 9- 45| P, 3 |D,5 | Hardness, 65; chloride, 3 ppm.
IE1 | Groce MeGuire Ap, 1,300 | Dr 73 & | — | 35 e -=—Do--~= C |-memm | wmmmm- J, 7 | D | Formerfy flawed, now pumped; 35 ft of
' olluvium overlies bosalt bedrack; hord-
ness, 40; chloride, 2 ppm,
311 |T. E. Wiken Ap, 1,390 Dr 200 L] — | | -e—Do---- F . l‘]?g& ====== {D,5| Ulhual flow of 5 gpm; hardness, 50; chloride,
F P=19=44 3 ppm,
J1R1 | H, T, McGuire Ap, 1,410 Dr 220 | 10=5 71 | === - ====Dgema= < +8.5 10-23-46 | --—— D Estimated flow 25 gpm; Ce; L.
+45 4-15-55
+37 7=22-55
+49 4-19-56
+44 2-7-5
+54 2-22-58
+46 4=-23-5%
- +61 5-10-60
32E1 | Maxsen School Ap, 1,390 | Dr 200 6 | === | === | === | Beolt(?) C F ———— 4, 5| D | Hordness, 55; chlorida, 3 ppm.
32N1 | Thomas Estate U, 1,440| Dg 24 24 mam | eem | mma Grovel u 12 ——— ————— D | Reported yiold is 17 gpm.
32P1 | C. N. Fostar U, 1,490 Dr 450 | 10-8 | 650 | --- ———— Basalt < 20+ 1946 T O, br| Wall flowsd when first drilled In 1928;
hordness, 40; chleride, 3 ppm.
33MT | W, L. Kincheloe Ap, 1,590 | Dg 12,7f 48 12 | ——= | ==== Graval u 5.45 | 10-21-46 | C, 7 [0,
33P1 | W. L. Kincheloe U, 1,730 D+ 250 ] — ——] - —————————— C | === ———— Sy lrr | Water formarly syphoned to fields below
wells.
T.BN,, R. 34E.
1EF | R, E. Burrows Wy, 990 Dr 400 [} —_ -] -—- Basalt C 76.7 10-22-47 | P == | Reported to be good well.
2JU | Martin Marback Uy, 1,000 Dr 350 & 40 | 340 10 i 1 C | 230 §903 P D L
200 1947 .
12D1 | R, E. Burrows Uv, 1,000 | Dr 30 S | —— =e—Do--== C | === —_—— P D,5| Reported dry aftor brief pumping.
13G1 | Arch Collerd W, 950] Dr 565 & 550 13 == =Dy — U | 350 718 P D,5| Reported 90 Ft of soil above basalt; hard-
250 5 nesy, 75; chlorlde, 9 ppm.
1411 | J, C. Scott v, 1,000] br 531 B 135 | --- —_— ———Dp-=a= 435 1947 ———— "] Ramd 131 i of loess~typa soil above
t,
23L1 [ A, Drumholler W, 900 Dg 40 40 | === | 3% 5t | Pelouse Formation] P | 35t 1947 P %] This soil~zone well of type was once
numerous in region.
+ 1 ! ~u . .

001
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a [ . F " .

25H1 | Mrs. E. Donovan W, 875(Dr 98 | === Jwem | mm= | e ——————m - | &0 1947 P D
32C1 |H. A, Dryer W, 880 Or 540 & — | =—- Basalr C | 175 1947 P D Hordness, 75; chloride, 9 ppm,
33CT | Merlin Phillips Uy, B50| Dr 1, 000+ [} L B —— ——m=ligaav- C |- ——— P N
T.8N., R.35E,
3401 | Paul 5chool Dist, W, 79| 0r 75 6 |— jome | o= | e SR (U [— e | P PS
34Q1 | Don Seavy W, 790|0r | 1,026 | E6-10 | === 51 975 Basalt < | 32.4 4-14=55 | ¥ fm | Yield reported as 1,200 gpm; L.
34.9 §-22-55
30,1 4-18-36
32.0 2-26~57
1.8 2-22-38
32,4 4-23-59
' 3n.7 5-10-60
35C1 | =-== Degg U, 750 | Dg, 75 | 06 [ = | wmm | —mm- e | — ] e— J D,s
Dr
36M1 1), Martin U, 850 | Dr 175 & 170 | 170 5 Basalt C 10 1947 P s "Blue mud® overlies bosalt to surfoce.
T.8M., R 3SE,
10H1 | P, E. Pantecost L, 1,000 ) Dr 00 6 (= | wem Basalt C [ e P D,5 ! Hardness, BO; ckloride, 8 ppm. ]
ION] | aer—emmmeecceeeee W, 950 Dg —— &0 - - Silt, soil P 24.8 10-15-47 ; P N s}
11A1 {W. F. Spear Uv, 1,070 § Dr 150 & i Bt Basalt (?) C f memee ———— 4 B,s %
2IN1 |A. A, Coray U, 950 (Dr 703 | 12-10 | 144 | 252 Bosalt u gar 4-14-35 | T I | Yields about Y00 gpm. G
80 4-18-54 -
286 2-26-57 £
287 2-22-58 =
311 10-21-58 =
287 4=23-59
285 5-10-60
2901 §t. H. Nordheim Fp. 8% | Dr 412 10 126 § 410 2 ~—=Dp-=-- C | 100 4-14-55 | T . ir | Tpd 600 gpm with dd of 87 f.
. . .| 0% 4-18-36 -
12¢ 2-26-57
- . . 138 2-22-58
30Bt FMrs, J. D, Bergerin W, 91010 73 & 60 | —-u | mmma | cememmaaae - 9,221 10-17-47 | C, 20 10,5 | Hardnass, 80; chloride, & ppm.
35A1 | Frank Mclrroe U, 1,100 | Dg 24 &0 -— 12 12 Cobble gravel u 8 1947 P 0,5 Silrﬁlmi'lﬂovur aquifer; hardness; 100;
. chloride, 8 ppm.
35D1 | Forest Buroker W, 1,140 | Bg 72 48 ——- 65(7 7(% | Basclt(®) . U &7 1947 P +]
J5MT | —--= Melnroe W, 1,130 | Dg 70 60 - ] 4 Cobbte gravel Ul & 1947 P D,5
J6EL §W. F, Kibler Uy, 1,130 | Dr 50 & m— —— ~=—Do=~== u -— C, W\ D Hardnass, 100; chleride, 7 ppm.
A6K1 [W. R, White W, 1,180 | Pg 18 36 - 5 13 Silt, sondy seil U C D,s
3s5L1 | H. R. White Uy, 1,155 | Dr 143 ) 22 | 125 15 Bosalt < ————ma Ir | Entered bosalt ot 21 &; tpd 80 gpm with
: dd of 123 ft,
1. BM,, R, I7E,
6l j—- Slorer Uy, 1,580 | Dr 124 ) 26 85 F i Basalt C |- ] - J D Hardness, 100; chloride, 4 ppm,
26M1 |F, M, Wolker W, 1,550 | D 215 & 35 ] 18¢ 25 v - C 150 9. -47 | P, 5| D Has smoll yield; hardness, 85; chlnnde, 6 ppm.
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Table 2.--Drillers’ logs of representative wells,

Tentative stratigraphic designations by R. C. Newcomb.

Materials

Well 4/35-15P2

Recent alluvium:

Well 4/35-22Q1

Recent alluvium:

~ Thickness

{feet}

_.Soil 18

Grave| ---- 3
Columbia River Basalt; .

"Rock, brown" : 5
Basalt, dark, hard 45
Basalt, porous 14
Basalt, medium hard and hard - 35
Basalt, porous, with green clay : ] 10
Basalt, gray, soft 13
Basalt, black, hard -- &
Basalt, porous—- - 11
Basalt, gray and black, hard, static water level 11 feet mw===mn= S 67
Basalt, gray, porous 45 -
Basalt, gray and black, hard - -31
Basalt, black, porous - 20
Basalt, hard ---- 30
Basalt, porous - © 5
Shale, brown and blue 16
Basait, alternating porous and hard - 120
Basalt, porous, water-bearing ~- 35
Basait, black, hard -12
Basalt 661

Xy
N

- Seil 6
Boulders --- 14

Columbia River Basalt: :
Basalt, honeycombed, with clay seams 14
Basalt, black and gray, with occasional clay-seam zones ====-—- 91
Basalt, honeycombed, with clay seams --—=m=ceacomoaeos m— 35
Basalt, gray and black 25
Ctay, blue 5
Basalt, gray, hard 30 -
Basalt, biack, water-bearing ~—====mmmemmeme e 10
Basalt, gray ard black - 210
Basalt, black, with clay pockets 20
Basalt, very hard - 26
Basalt, gray, water-bearing in part ----- - 22
Basait, black, water-bearing 26

Lamb-Weston. Altitude about 1,775 feet. Driiled by A. A Durand and Son, 1946.

Depth
{feet)

18

21
" 26

71

85 .
120 -
130.
143

T 147
158 .

YT

2250z

270
301
321

. 351

o

356

372"
- 492
527

539 .7
- 1,200

20

34
125
160

.- 185
-190
T 220

230

440

460
486
508
534

City of Weston. Altitude abaut 1,790 feet. Drifled by A. A. Durand and Som, 1939,

103
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Table 2.--Drillers! logs of representative wells. --Continued

Materials Thickness
(feet)

Well 4/37-9H1

Wm. Coleman. Altitude about 1,950 feet. Drilled by A. A. Durand and Sen, 1940,

No recard - old dug well -=-- -- 28
Recent(?) alluvium:

Gravel, with boulders --—-- - - 33
Columbia River Basait:

Basalt, water-bearing; static water level 35 fegt —==-mmmrceemnm 14

Basalt, gray ------ “— 12

Basalt, red, vesicular, water-bearing; statlc water level 3 feet-- 10

Well 5/35-1E1

Depth
(feet)

28
61
75

87
97

Utah Canning Co. Altitude about 1,010 feet. Drilled by A. A. Durand and Son; 1945,

Recent alluvium and old gravel of Pleistacene age:

Gravel with boulders --- - - ———— .20
Gravel; static water level 22 feet---~ -- 10
Grave| with some clay —-- - - 34
Clay, yeliow, with gravel - 28
Columbia River Basait: -

Basalt, black -- -- 26
Basalt, gray and brown, with blue clay and shale; static level of

water is 15 Feet ~—---- - -- 40
Basalt, black and red, with some yellow clay —~=---==-uemmwrca 70
Basalt, gray, blue and black,.hard; static water level 15 feet -- - 240- .
Basalt, black, hard and. soft; static water level 41 feet ——-----—- - 60

Casing, 16-inch, set to 109 feet, open 16-inch hole below.

Well 5/35-201
Gus Siebold. Altitude about 950 feet. Drilled bty A. A, Durand and Son, 1946.

Dug well, no record -=-=-- -- - 28
Qld gravel of Pleistocene age:

Gravel, coarse, loose, 20-55 feet ~o—-commmmmomomoeee 67
Columbia River Basalt:

Basalt, black ~--- - m——— - 10

Basalt, brown, porgus --- - 45

Basatlt, black, creviced 189-190 and 214 218 feet --------- 103

Basalt, porous - - - [ 19

Basalt, black, firn ------ -—- - 16

Basalt, red, water-bearing at 325 feet - 23

Basalt, black -- e . 13

Casing, 8~-inch, set from 12 to 100 feet; &-inch hole below 150 feet depth. .

20
30
64
92

118

158
228
468
528

23
95

105
15¢
253
292
308
331
344
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Tabte 2.--Drillers' logs of representative wells.--Continued

Materials Thickness Depth
(feet) {feet)

Well 5/35-2E1
Clty of Milton-Freewater, No. 6. Altitude about 965 feet. Drilled by George Scott, 1950,

Recent alluvium and cold gravel of Pleistocene age:;

Soil and dirty gravel ------ -~ : - 6 -6
Gravel, dirty, bouldery, water-bearlng =-===-=semmenemmcmnanan 55 61
Columbia River Basalt:

Basailt, porous and broken, some water at tap =-=~=======-=maa- 20 81
Basalt, black, hard and medium, layered, water level, 20 feet -- 120 - 201
Basalt, black, creviced ---- - m——- 13 - 214
Basalt, broken, sloughing, static water level 39 feet ---------- 63 277
Basalt, broken and mixed with yellowish clay =~==-====-oe-raan 19 296
Basalt, ¢lean, hard ----- - - 55 351
Basalt, broken, with intermixed clay of varied hue, fault-zone

material ---------- - - - 601 952

Well 5/35-2H1

City of Mllton-Freewater., No. 5. Altitude 995 Feet. Drilled by A. A, Durand, 1936.

Recent alluvium and old gravel of Pleistocene age;

R T T e - 3 3
Gravel, houlders, partly cemented and partly loose, water-

bearing --~~---------- - 77 B0
Clay --- == - - 10 90
Boulders and gravel -- - 45 135
Clay and sand ====-=- - 10 - 145
Gravel and boulders, lonse -==--- - - 15 - 160

Columbia River Basalt:

Basalt, bfack, hard B et P TSt L e T 8s . - 245
Basalt, red, porous -- - - 45 : 290
Basalt, blue and black, hard ==--- -~ -- 115 - 405
Basalt, red -=-----==om-- -- - 30 435
Basalt, black, water-bearing --- -- : &7 502

Casing, 18-inch, set to 40 feet; 12-inch set to 172 feet,
Well 5/35-2J1
City of Milton-Freewater, No.3. Altitude about 1,010 feet. Drilled by George Scott , 1946.

Recent alluvium and old gravef of Pleistocene age:

Gravel with clay memmmmm———————— 43 - : 43
Columbia River Basalt: . . -

Basalt, black - - 36 79

Basalt, reddish brown ————— - —— 9 88 .

Basalt, black, brown, and gray, hard =—==-==e-cemmmcumomomae 43 131

Basalt, black with crevices containing "greenish shale™ at 176,

209, and 218 feet --- mmm————— m——- 108 239
Basalt, brown and black --- - mmm—————- 228 467
Basalt, gray and bfack, broken, lopse =--=--e=cmcccccmcmamunn 25 492
Basalt, black - mmmmmm e e —— 46 538
Basalt, black, poraus ==--= —— 12 550

Casing, 20-inch, set to 43 feet; 16-inch set to 100 feet, 16-inch open hale to bottom.
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Table 2.--Drillers' logs of representative wells. --Continued

Materials Thickness Depth
(feet) (feet)

Well 5/35-12F1
City of Milton-Freewater, No. 1. Aititude abovt 1,070 feet. Drilled by A. A. Durand, 1937,

Recent alluvium and ofd gravel of Pleistocene age:

Gravel 30 30
Gravel, cemented - 7 37
Gravel, with ¢lay 9 46
Columbia River Basalt:
Basalt, black -- -- 14 60
Basalt, with clay - 38 98
Basalt, black =------occm e - 42 - 140
Basalt, brown, soft -- 5 145
Basalt - - 57 202
Basalt, gray, soft 10 212
Basalt, brown, soft to hard 68 280
Basalt, gray ---- --- 87 367
Basalt, black and gray, medium hard --r====mm=memeeememnccan 284 651

Casing, 12~-Inch, set to 100 feet, perforated at 50 feet.

Well 5/35-12F2

City of Milton-Freewater, No. 2. Altitude about 1,065 feet. Drilled by A. A, Durand and Son,

. 1944,
Recent alluvium and old gravel of Pleistocene age:
Gravel, cemented below 28 feet -=~ 63 63
Columbia River Basalt;
Basalt, alternately brown and blagk --- 113 176
Basalt, brown and red 9 185
Basalt, black and gray 19 204
Basalt, brown, porous ~-—--- - -- 5 209
Basalt, black and brown -- —— 109 318
Basalt, brown, porous ----- mmmetm e 7 325
Basalt, brown and black --- - 77 402
Clay, blue, sticky -~ -- - 1 403
Basalt, black and brown, porous 459-479 ---eerevacmmamcmn-- 158 561
Basalt, gray and black, porous 583-595 and 654-668 ------- 107 668
Basalt, black, porous, static water level 114 feet ===anc-o—oe- 10 678
Basalt, black, static water fevel 105 feet --------e-ceemmaa- .. 43 721
Basalt, brown, black, gray, and red --~-- 89 - 810
Basalt, black, static water leve| 103 feet ======cammmcmmeacoas 23 833
Basalt, black and brown 69 902

Casing, 20-inch, set to 41 feet; 16-inch set to 99 feet.
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Table 2.--Drlllers' logs of representative wells. --Continued ’ -

Materlal Thickness Depth
(feet) {feet)

Well 5/35-12G1
Rogers Canning Co. Altitude about 1,080 feet. Drifled by A. A. Durand and Son, 1944,

Recent alluvium and old gravel of Pleistocene age:

Gravel, cemented helow 21 feet ----- : 46 46
Boulders - - 2 48
Columbia River Basalt: ‘ :

Basalt, brown and black, porous 182-1B5 -=---mcmmmmvammuans 334 382
Basalt, gray with blue shale - 7 389
Basalt, black = - - ‘62 451
Basalt, porous with some blue clay 11 462
Basalt, black, with blue shate 478-486 - b 41 503
Basalt, black, porous --- 5 508 -
Bagalt, gray and black, porous 569-584 - - - 195 703 -

Casing, 20-inch, set to 41 feet; 16-inch, to 64 feet.

Well 6/33-8Q1
Mr. Nelson (former owner). Altitude about 525 feet. Orilled by Nelson about 1915,

Touchet Beds and other Plelstocene deposits undifferentiated:

Soil ‘ -— 5 5
Sand, fine, water-bearing 25 < 30
Clay 20 50
Sand, fine, water-hearing "50 100
Clay', blug ===mmmmm e e et e e : 35 135
Sand, coarse 40 175
Columbla River Basalt: : :

Basalt, water-bearlng ' - 2 17

_ Well 6/33-10J1
D. Gilkerson. Aititude about 545 feet. Orilled by A. A. Durand and Son, 1939,

Touchet Beds:

Ciay, sllt, "hardpan" and pea gravels ==—-—-—-----m--—mce-io=’ 80 © 80

Gravel and sand - - 4q 120

Clay, blue, mixed with sand - 2 : -~ 55 175

Gravel, loose, water-bearing e : ; 50 225 -
Well 6/34-9F1

Clayton Prusia. Altitude about 610 feet. Drilled by Heitstuman Bros,, 1953,

Touchet Beds:

Soll, sand, clay 28 28
Unclassified:
Gravel 27 55

Clay and gravel 35 g0
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Table 2.-=Drillers' logs of representative wells. --Continued

Materials Thickness Depth
(feet) (feet)

Well 6/34-9F1 --Continued

01id gravel of Pleistocene age:

Gravel, cemented with clay in center part =~=---wem-er—rocearan 31 121
Clay ======mmmmmem e e me e e oo oo . 6 127
Gravel, cement - - 26 153
Clay 2 155
Gravel, loose, with some clay -— 8 163
Clay, with 4 feet of cemented gravels near top --~----—-------- 33 196

Casing, 12-Inch, set to 974 feet.

Well 6/34-13A1
R. M. Emigh. Altitude about 700 feet. Orilled by T. VanVoorst, 1946,

Touchet Beds:

Soil [ )
Clay, blue, with siit 94 100
0Old gravel of Pleistocene age:
Gravel, cemented —- 70 170
Gravel, water-bearing 10 180
Gravel, cemented e L L PR 40 220
Gravel, water-bearing - 4 224
Gravel, cemented -- - 86 310

Well 6/34-226G1

Lane Hune, formerly E. C. Burlingame, Sr. Aititude about 590.feet, Drilled by Sullivan Machinery
Company of Chicago, 1922,

Touchet Beds and old clay of Plelstacene age: L
Silt, blue "mud" and flne sand ---- 1,0004 1,000+

Columbia River Basalt; .
Basalt, fractured, no core over 4 ft long -----------—-—--c-o-—- 2,000+ 3,000

Well 6/34-35D1
Marion A. Cockburn. Aititude about 650 feet. Drilled by A. A. Durand and Son, 1948.

Recent alluvium;

Gravel ang soil---—- -— 11 11
Columbia River Basalt:

Basalt, layered, water-bearing; static water level 8 feet belaw

surface e 289+ 300
Basalt, faulted, sloughed badly -- mmmmetm et e 200 500
Basalt, layered, water-bearing; static water level about 20 feet

above surface -- —-— 150 650

Casing, 18- and 14-inch, set to 60 feet.
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Tabie 2. --Drillers’ logs of representative wells. --Continued

Materials - Thickness

(feet)

Well 6/35-1C1
Frank Decclo. Altitude about 810 feet. Drilled by A. A, Durand, 1910.

Qlder alluvium and old gravel and clay of Pleistocene age:

Soil, clay, fine sand and gravel -— 470

Sand, partly cemented 10

Clay, blue 47
Columbta River Basalt:

Basalt, water-bearing, violent flow at land surface =~-=swewme-na 8

109

Depth
(feet)

470
480
527

535

Casing, 10-inch, set to 70 feet; 8-Inch, set to 470 feet; 6-inch set 470-510 and 0-90 feet.

Well 6/35-1D1

Tony Lampeiti. Altitude 800 feet. Log from memory of Nelson, former owner. Drilled by A. A,

Durand, 1914,

0ld gravel and clay of Pleistocene age:

Soll, gravel 200
"Mud" 200
Gravel === v e 100
Clay - 24
Columbla River Basalt:
Basalt, water-bearing, water flowing at land surface ========aa- 25
Well 6/35-1IM1

Harold Wagoner. Altitude 800 feet. Drilled by A. A. Durand, 1911,

Touchet Beds:

Soll and silt 50
Old gravel and clay of Pleistocene age:

Gravel, cemented - 200

Clay, yellow, sticky - 225

Gravel, cemented ("solid rock") - 50

Clay, sticky --- 75
Columbia River Basalt:

Basalt ======-=r— e e e e e e 100

Basalt, creviced, water-bearing ----- - 3

Well 6/35-2E1

Mrs. M. Seeflger. Altitude about 730 feet, Drilled by Harding Bros., 1948.

Recent alluvium:
Clay «-- -—- 12
Old gravel and clay of Pleistocene age:

Gravel, some water ----- 188 -

Clay, blug ===-- - 326
Columbia River Basalt:
Basalt, creviced at 540 and 700, porous at places but not water~
bearing, 800-814 little water; static level 22 feet -—-—=-n=n 288

Casing, 10-inch and 6-inch, set to 540 feet.

200
400
500
529 -

549

50
250
475
525
600

700
703

12

200
526

814
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Table 2.--Drillers' logs of representative wells.--Continued

Materials Thickness Depth
(feet) (feet)
Well 6/35-4B1
F. R. Travaille. Altitude about 680 feet. Drilled by A. A, Durand and Son, 1946.

Recent alluvium: ,
Alluvium 17 17

0ld gravel of Pleistocene age:
Gravel and sand 11 28
Gravel, loose---- - 17 45
Gravel ——— 20 65
Boulders and gravel - . 15 80
Gravel, coarse -------- - 8 88
Sand - q 92

Casing, 8~inch, set to 90 feet, perforated 15-20, 30-40, and 50-67 feet,
Well 6/35-4Q1
D. D. Wright. Altitude about 685 feet. Drilled by A. A, Durand and Son, 1945.

Recent alluvium:

Soll, gravel and "dirt" -=-====-eccreemraonemmmne — oo e 20 20
0ld gravel and clay of Plelstocene age:

Gravel and sand, water-hearing at 25 feet ————— 43 63

Clay, brown with gravel ---- e T a7 100

Clay, sandy ———— 7 107

Casing, 8-inch, set to 107 feet, perforated 67-107 feet.
Well 6/35-6A1
R. Rimpler. Altitude about 630 feet. Drilted by Harding Bros., 1946,

Recent alluvium (slope alluvium):

"Soil" - 18 18
Old gravel of Pleistecene age:

Gravel, cement e - ————— . ————— 20 38

Clay and gravel - -—--- 18 56

Gravel, water-bearing +=---r=-wecesmrcec e 19 75
Wetl 6/35-10P1
Frank Berard. Altitude about 735 feet. Drilled by A. A, Durand, 1922,

Recent alluvium:

Soil and aliuvium fmmmmemm e 8 8
Old gravel and clay of Pleistocene age:
Gravel, loase, water-bearing -- 17 25
Gravel, cemented, with sand and clay -—-- 155 180
Clay with some gravel Interbedded, some water-bearing members;
static level just above land surface —- 30 260
Clay, yellow - - 25 285

Clay, blue --- - 295 580
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Table 2.--Drillers' logs of representative wells.--Continued

Materials Thickness

{feet)
Well 6/35-10P1--Continued
Columbia River Basait:

Basalt, water-bearing in plages, first flow of water at 700,
slight Increased flow to 900, about 100 gpm increase In

900-910 zone 330
Basalt, hard : 225
Basalt, porous, water-bearing, large flow of water

(ariginally 2,200 gpm} 10+

Well 6/35-1101

Ivor Williams, Altitude about 730 feet, Drilied by A. A. Durand and Son, 1946,

Old dug well 18
0ld gravel of Pleistocene age:

Gravel and boulders 12

Gravels and clay ----- - 8

Sand, coarse 13

Well 6/35-11J1

U.S. Dept. of Agriculture. Altitude about 760 feet. Drilled by A, A. Durand.

Recent alluvium:

Soil «---- 12
0ld gravel and clay of Plelstocene age:

Gravel and sand (some water) 210

Clay, blue 325
Columbia River Basalt;

Basalt, black, hard 83

Basalt, porous, water-bearing ---- 12

Welt 6/35-12N1
A. A. Durand. Altitude about 775 feet. Dritled by A. A. Durand, 1913,

Recent alluvium:

Soll and gravel 10
Qld gravel and clay of Pleistocene age:

Gravel, loose =~~ 35

Gravel, cemented with clay interbeds : 215

Clay, blug -~—- 85

Gravel, water-bearing, static water level 25 feet above land

surface 5

Clay, blue ===-- 185
Columbia River Basalt:

Basalt, klack -- - - 30

Basalt, black, porous, water-bearing - 25

Casing, 10-inch, set to 180 Feet, B-inch, set to 495 feet, &-inch to 5354 feet.-

111

Depth
(feetd

910
1,135

1,145

18
30
5l

12

222
547

630
642

10

45
260
345

350
535

565
5%0
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Table 2.--Drillers' logs of representative wells.--Continued

Materlals Thickness
(Feet)

Well 6/35-15A1

S. T. Cauvel. Altitude about 760 feet. Drilled by A. A. Durand and Son, 1945.

Recent alluvium:

Soil «=-= 5
01d gravel of Pleistocene age:

Boulders 15

Clay and gravel - 6

Sand and gravel - 10

Gravel, cemented - 6

Caslng, 8-Inch, set to 42 feet, perforated 20% to 363 feet.
Well 6/35-16N2

F. E. Kralman, Altitude about 750 feet. Drilled by A. A. Durand and Son, 1945,

Recent alluvium;

500l —mmmmmmmm e 8
0ld grave! of Pleistocene age:

Gravel and boulders -- - - 8

Grave!, loose ------- -- 17

Gravel, cemented --- - --- 11

Gravel, water-bearing = 2

Casing, 8-inch, set to 43 feet, perforated 12-22 and 32-43 feet.
Well 6/35-23D1

Depth
{feet)

20
26
36
42

16
33
a4
46

E. E. Stevens, Altitude about 825 feet. Dritled by 0. E. Haig and T. VanVoorst, 1933.

Touchet Beds:

Silt, sand, and clay - -— 50
0Id gravel of Pleistocene age:

Gravel, water-bearing -- - - 50

No record ======-=« - 587
Columbia River Basalt:

Basalt, dense, water-bearing - 43

Basalt -- -- -- 185

Clay, blue, swelling ---- 20

Basalt - - - 67

Casing, 8-6-5-44-inch, set to 1,007 feet, perforated 687-735 feet.
Well 6/35-25B1
D. Goodman. Altitude about 870 feet. Drilled by Shortridge, 1934.

Recent alluvium and old gravel of Pleistocene age:

Gravel, old dug well -------———-~euaaeuu- 27
0ld clay of Pleistocene age:

Clay, yeblow =es—cmc oo e d e ceeeemmmmm e 20

Clay, with gravel ----- 43

Clay, blue, with some "boulders" - 312

Casing, B-inch, set 27-54 feet, open at bottom.

50

100
687

735
920

240
1,007

27
47
402
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- Table 2.--Drillers' logs of representative wells, --Continued

Materials Thickness Depth
(feet {feet)

Well &/35-27H1
J. E. Kessler. Altitude about 860 feet. Drilled by A, A, Durand & Son, 1945,

Recent alluvium and old gravel of Pleistocene age (old dug well):

Soil, mostly cemented --------- -- ’ 5+ 5+
Gravel, cobble size, mostly cemented; water-bearing in loose
gravel members ~=---=--=c-- - —— 29 34
- Old gravel of Pleistocene age:
Gravel, washed S s mmesemeesssmmmesssss—ess—ee 7 41
Gravel and clay ~-====u-==- mmmemmm s esmmce e g 50
Gravel, clean, water-bearing_ PR mme oo 6 56
Casing, 6-inch, set 5-46 feet.
Well 6/35-270Q3
C. Feigner. Altitude about 890 feet. Drilled by Earl Shortridge, 1946,
Dug well, no record ------- 50 50
0ld gravel of Pleistocene age:
Gravel, cemented -=--- - -- 265 315
= Clay, reddish --==--- - - - 7 322
- Gravel, cemented ----—-=--mmmmmmemmemmmme o 58 380
0ld clay of Pleistocene age: .
Clay, red - .- ————— 10 390
Clay, gray and blue - - -- 90 480
Well 6/35-30C1
A. F. Rigale. Altitude about 700 feet, Drilled by Lowell Marlatt, 1955,
Soil and unclassified; R
Soil and grave! mixed with clay - -- cmmemme 35 35
0ld gravel of Pleistocene age:
Gravel, water-bearing=---»=---- - - 7 42
Clay and gravel --===~--=naeu- -- ——— 17 59
Sand, fing ~~-~= --- ———- 1 60
Clay with same pea grave| --- ——— 72 132
Clay, yellow - ———-- B 77 209
Gravel with clay intermixed -- - m————— 3 212
Gravel, clean, water-bearing - - 18 230
Well 6/35-33J1
J. Nelson, Altitude B75 feet. Drilled by Haig Bros,, 1933,
0ld gravel and clay of Pleistocene age: :

N Gravel, cemented --- -- .- -- 230 230
Clay, blue - - - - 45 275
Shale, gray B 55 330
Clay, black, sticky - ———- 45 375
Sang==mn- s e e ———— e ——— 25 400

- Clay ----- : - 2 402
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Table 2.-=Drillers' logs of representative wells, --Continued

Materials Thickness Depth
(feet) {feet)

Well 6/35-33J1--Continsed

Sand 11 413
Columbia River Basalt:

Basalt, red =----- 2 415

Basalt, water-bearing 27 442

Well 6/35-33K1
H. 0. Yates. Altitude about 865 feet. Drilled by Haig Bros., 1933,

Recent alluvium and old gravel of Pleistacene age:

Gravel, loose - - 30 30
Old gravel of Pleistocene age:

Gravel, cemented with yellow clay matrix —~===errreccasmeeeeas 32 62

Gravel and boulders, loose, water-bearing —==--——===-cceeaeeen 4 66

Casing, B-inch, set to 62 feet.
Well 6/35-34K1
C. W. Rasmussen. Altitude about 9104 feet. Drilled by A. A, Durand and Son, 1946,

No record - dug well 37 37
0ld grave! of Pleistocene age:
Gravels, cemented - 14 51
Cobbles, basalt-rock, hard -r-=rrereeceracecas 5 56
Gravel, sandy, static water level 22 feet------+-~-momcomvemm 2 58
Gravel, cemented - 7 65
Clay, yellow 2 67
Gravel, cemented, static water level 37 Feet ~em-—-vemvmmcmmnen 106 173
Clay, yellow, and cobbles === smmeee 2 175
Gravel, cemented - 25 200
Gravel, cemented, with clay --- -—-- 25 225

Casing, B-inch, 0 to B7 feet; 6-inch to 225 Feet; perforated 52 to 60 feet and 210 to 225 feet.
Well 6/35-34P3
Alex Duff. Altitude 895 feet. Drilled by Haig Bros., 1925.

Recent alluvium and old‘gravel of Pleistocene age:

Gravel, in part cemented 280 280
0ld clay of Pleistacene age: '

Clay, swelling 10 290

Clay, blue - - 60 350

Clay, green, much sand interbedded 50 400
Columbia River Basalt:

Basalt, black and white - 5 405

Basalt, red, water-bearing -~~~ 5 410
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Table 2, --Drillers' logs of representative wells. ~-Continued

Materials . Thickness
{feet)

Well 6/36-3A1
B. D. Reser. Altitude about 1,060 feet. Drilled by Wm. E. Ruther, 1951.

Soil 6
0ld gravel of Pleistocene age; )

Grave!, cemented, water at 17 & - 24
0ld clay of Pleistocene age:

Clay, brown - S -mm=e 52

Clay, blue, some intermixed gravel «-—--- - 193
Columbia Rlver Basalt: .

Basalt --==« 9

Basalt, water-bearing 5

Basalt - 1

Well 6/36-6Q1

John Yenny, Altitude about 850 feet. Drilled by A. A. Durand and Soﬁ, 1945.

Soil =-e-- - 17
Qld gravel of Pleistocene age: .

Gravel --- 2

Gravel, cemented - 40.

Casing, 10-inch, set to 30 feet; perforated 3 to 30 feet.
Well 6/36-9L1

115

Depth
(feet)

30
82.
275

284
289
290,

Baker & Baker. Fix Farm Well No, 1. Altitude about 1,000 feet. Drilled by A A. Durand ,afnd'

Son, 1945,

Deposits of the upper valley terraces: .
Soll and ¢clay -=--=-= , 21

0ld gravel and clay of Pleistocene age: ‘
Gravel, cemented; little water 62-70 feet . . 96
Clay with gravel and cobbles 58
Clay, blue . : - e 43

Columbia River Basalt; ’
Basalt, black, soft and hard - 118
Basalt, gray - — 22
Basalt, black, crevice at 440 et . B4
Basalt, black, brown streaks at 445 --—- - 16
Basalt, gray and btack -- 162
Soapstone, green, and basalt, black, hard and soft; little water

at 718 feet with static water level 77 feet, bailed out --==--- 110
Basalt, black and gray, hard and medium - 149
Basalt, black, soft 7
Basalt, gray, very hard - 53
Basalt, black; water-bearing at 990 feet, static water level .
97 Feet 61

Basalt, dark, hard 56
Basalt, soft, red; static water level 92 feet ----- e L 16
Basatft, black, very hard ‘ 2
Basalt, red, soft ----- 6

Basalt, black, hard --- 10

21
L1117
175
218

336

' ' 358

422
458 .
620 7 -

730° .
. 879,

886 . .
. 939

1,000"
1,056
1,072
1,074
1,080
1,090
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Tahle 2.--Drillers' logs of representative wells, --Continved

Materials Thickness Depth
{feet) (feet)

Well 6/36-6Q1--Continued

Basalt, brown, soft; static water level 92 fegt ========memmmaaan 2 1,092
Basalt, soft, perous R B D Lo 20 1,112
Basalt, black, hard =========cecemmmma oo : 19 1,131
Basalt, black, very hard --- - - 24 1,155

Casing, 12-inch, set to 229 feet; 10-inch, set 215 to 652 feet; cement-lined 485 to 673 feet;
and 620 to 939 feet,

Well 6/36-9P1

Baker & Baker. Fix Farm Well No. 2. Altitude about 1,000 feet, Drilled by A. A, Durand and
Son, 1946,

Deposits of the upper valley terraces:

Dirt and clay - - - 22 22
0Old gravel and clay of Pleistocene age:
Gravel, cemented, with clay --- 49 71
Gravel, cemented, (water) -- - 9 BO
Gravel, with clay - 20 100
Clay, yellow and blug --------=emmmmmmm e 114 214
"Rotk" ~mmmmmnn —m————— 10 224
Columbia River Basalt:
Basalt, black, hard =======eceemcmmmcceeoe 36 260
Basalt, black, soft -—-—--rcemmmmmm e ————— o [ 266
Basalt, black and gray ---- - - 101 367
"Rock, soft" --- -- - q 371
Basalt, black, hard; static water level 88 feet +—-—---=-cmaueu- 20 391
Basalt, gray and black, hard - -- - 205 596
Clay, blue, sticky e e L TEL PP PR 2 598
Basalt, hard ----- - m—————— 67 665
"Clay streaks" =====ssecom oo e 2 667
Unreported (caving} —r=w=mmmmmmmm et 5 672
Basalt, hard --~----- T ——————————— e 5 677
Basalt, black, with streaks of clay ———— 314 1,001
Basalt, hlack - - -— 12 1,013
Shale, brown - 19 1,032
Basalt --- -- - - 20 1,652
Basalt, with ciay ---- - - 8 1,060
Basalt -~ 22 1,082
Basalt, soft, and shale - - - 8 1,090
Basalt, black; static water level 120 fept —-----m---cccreuaaas 47 1,137
Basalt, gray, soft - - 46 1,183
Basalt; static water level 98 feet ===mam~mmcccmmmcme e 77 1,260
Unreported ----- - 7 1,267
Clay, brown (caving) --- - 28 1,295
"Rock, brown, hard" - - 11 1,306
Basalt, hard ~-- = 16 1,322
"Rock, brown, soft" B 28 1,350
Basalt - -- -— 7 1,357
Basalt, black, porous; static water level 90 feet ~—--remmammnea-n 18 1,375
Basalt, black, gray, and brown ----===emmmmamaae 195 1,570
Basalt, soft 14 1,584
Shale, brown --- 11 1,595
Basalt, gray, hard; static water |level 90 feet ====—mmmeemamaucs 400 1,995

Basalt, porous -—-- - 66 2,061
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Table 2.--Drillers' logs of representative wells. --Continued

Materials Thickness Depth
(Feet) {feet)
Well 6/36-10E1
Lawrence G. Frazier. Altitude about 1,050 feet. Drifled by A, A. Durand and Son, 1946,

Recent alluvium:

Soil ----- - - 3 3
Gravel, with boulders - - - 11 14
Gravel ---- - 5 19
Clay, yellow 11 30
Old gravel and clay of Pleistocene age: ‘
Grave| ====-- - - - 8 38
Gravel, cemented ---- - 12 50
Clay, sandy - - 15 65
Gravel, coarse =-=-- - 7 72
Gravel, cemented -- - 15 a7
"Basalt," hard ----- - 5 92
"Hardshell" - - . 1 93
Gravel ----- ——-- - 2 95
Gravel, cemented -~ - 17 112
Clay ----- - -- e & 118
Gravel, cemented -- -- - i2 130
Gravel, with clay --- -- 10 140
Shate, blue : 4 144
Clay, brown --===- - - 11 155
Clay, blue ----- - - - 11 166
Gravel --- - —ue 17 183
Gravel, cemented -—- 9 192
Clay, blue 20 212
Gravel, cemented =-—--====-—-~rosesmem—e e mm e eem e 10 222
Columbia River Basalt: s
Basalt, black --- - - -——- 82 304
Basalt, gray, hard B 5 309
Basalt, brown, with clay mmmmmmm— [ 315
Basalt, hard, with porous zones ==~ : 115 430
Basalt, black, hard ----—- : 19 449
Basalt - - - 21 470
Not reported ---- e 7 477
"Lime™.- 3 480
Not reported - : 14 494
Basalt, black, hard ~--- - 18 512
Basalt, gray ====seccems o e e eeem 98 610
Shale, gray -- : 5 615
Basalt, gray and black - 185 800

Casing, 12-inch, set to 59 feet, 10-inch, set to 224 feet and perforated 46 to 222 feet.
Well 6/36-13C1 )
Emmett Lynch. Altitude about 1,300 feet. Drilled by A, A, Durand and Son, 1944,

Recent alluvium and Palouse Formation:
Soil, sandy -=-- . 10 10
"Shale and shells" 30 40
Columbia River Basalt:
Basait - - fmm 5 45
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Tahle 2.-=Drillers' logs of representative wells. --Continued

Materials Thickness Depth
(feet) (feet)

Well 6/36-13C1--Continued

Basalt, broken, static wats- tevel 40 feet ========smemcnanaaa- 15 60
Basalt --- 18 78
Shale, red, sandy, static water leve! 60 feet; water level

dropped 20 feet at 122 feet -- 10 88
Basalt, static water level 80 feet - q7 135

_ Well 6/36-20Q1 )
W. H. Till. Altitude about 935 feet. Drilled by A. A. Durand and Son, 1945, '

Dug well, no record 64 69
0ld grave! and clay of Pleistocene age:

Gravel, static water level 65 feet mmrevreme——— 95 159

Ciay, blue —rere B8é 245

Gravel and sandy clay, static water level 70 feet 45 290

Clay, blue, sandy, static water level 100 feet ~=—-=--mmccaceee 55 -345
Columbia River Basalt:

Basalf, static water level 80 feet -- 15 360

Basait, porous . - 25 385

: i ~ Well 6/36-31L1
Milton Nursery. Altitude about 955 feet.. Drilled by A, A, Durand, 1929,

Deposits of the upper valley terraces:

Soil - : 20 20
Old gravel of Pleistocene age: i '
Gravel, water-bearing in 140-165 zone 180 © 200
Columbia River Basalt; . .
Basalt rock 217 417
Shale = : 17 434
Basalt, gray and black 278 712
Basalt, black, water-bearing - - - .3 715
Basait, gray - 185 900
Basalt, black, with streaks of red 14 914
Basalt,' gray 206 1,120
Basalt, black, water-bearing - 2 . 1,122
Basalt, gray ----- 268 1,390
Basalt; black, with Fine white water-washed gravel, water-bearing 3 " 1,393
Basalt, gray -- - 457 1,850
Basalt, black, water-bearing ] 6 1,856
Basalt, gray - 84 1,940
Basalt, black, water-bearing - 4 1,944
Basalt, gray, water-bearing S 56 2,000

Casing, 12-inch, set to 39 feet; 10-inch, set ts 207 feet' 8-inch, set to 348 feet; 6- inch, set
417 to 537 feet. Casing perforations not recurded but said to be perforated in 140-165- foot zone,
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Table 2.--Drillers' logs of representative wells. --Continued

Materials

Well 6/37-5F1

Baker & Baker, Sweazey Quarter well. Altitude about 1,560 feet.
Son, 1946,

Palouse Formation:
Clay === -
0ld gravel of Pleistocene age:
Gravel, cemented
Ilshalell
Gravel, cemented
Columbia River Basalt:
Basait, red
Basalt, gray and black
Basalt, black, water-bearing 185 to 190 feet; statnc water Ieve!
40 feet below land surface ----
Basalt, black, gray, and brown
Basalt, black; at 417 feet water flowed over casing head.
Pumped 265 gpm with drawdown of 100 feet =--—-----mcmeeu
Basalt, gray -
Basalt, black, fractured; water overflowing at 5 gpm ~=v=-—---—-
Basalt, black, hard; crevice at 535 feet -
Basalt, black, soft--
Basalt, gray, ha.rd -— -
Basalt, black, soft; water-bearing 559 to 563 feet and’ flowmg
100 gpm; static water level 60 feet above land surface =--=-=
Basalt, gray and black, hard
Basalt, black; water flowmg 3 inches over 12-inch casing; water
has 55 pounds psi shut-in pressure
Basalt, porous, brown; water flowing 2,390 'gpm and has 74 psi
shut-in pressure

" Well 6/37-18P1

Elmer R. Davis. Altitude about 1,500 feet. Drilled by A. A. Durand and Son, 1945, -

Dug well --~
O1d gravel of Pleistocene age: .
Gravel, with boulders ~- - - -
Gravel and sand eeemmaaa
Sand, hard, cemented ==~-----2--2 ~=-c
Gravel ma- - --
Grave!, cemented --
"Hardshell" e mmeee e
Gravel, cement; static water level at land surface ~=mmem==mmmm=
"Gravel and broken rack, water-bearing®; static water level
s 115 feet -----

Gravel with clay : < P ;_,____'_

Casmg, 6-|nch set to 73 feet; perforated 57-73 feet,

Thickness
(feet)

119

Depth
(feet)

Drilled by A. A, Durang and

15

30
20

107
94 -

40. |

177

a5

-
'

15

45
65 .
70

80"

59
"214
"392

458" "

se2 .
515
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Table 2.--Drillers' logs of representative welis. ~-Continued

~ Materials Thickness Depth
(feet) (feet)
Well 7/33-10A1
DeRuwe and Weber. Altitude about 550 feet, Drilled by T. VanVoorst, 1925.

Recent alluvium:

S0l —mm e e --- 12 12

Gravel, sand, silt, water-bearing --- - 12 24
Columbia River Basalt;

Basalt, soft ---- - 4 28

Basalt, hard, with some water ------ - 116 144

Basalt, gray, soft, water-bearing - --- 15 159

Well 7/33-26Q1
A. A, Lang. Altitude about 500 feet. Drilled by A. A, Durand and Son, 1945.

Loess, undifferentiated:

Soil --=-- 3 3

Clay ==-e- SO 32 35

Sand, fine, "dry" ===--ceemmmmmmcmm e e 35 70
Uncorrelated, old gravel of Pleistocene(?) age:

Gravel and clay, some water - 25 95

Gravel with clay interbeds ------ -- 5 100

Clay with gravel interbeds - 25 125

Casing, 10-inch, set to 125 feet, perforated 83-115 feet.
Well 7/33-3441
W. J. Webb, Altitude about 470 feet. Drilled by A, A. Durand and Son, 1945,

Touchet Beds:

Old dug well - 18 18

"Soil, sandy," water-bearing -— 1C¢ 28

Sand and gravel - - -—-- 26 549
Uncorrelated, old gravel and ¢lay of Pleistocene(?} age:

Gravel ----- - - -- 25 79

Clay -~-~~—+ 18 . 97

Casing, 10-inch, set to 78 feet, perforated 28-54 feet--later perforated by owner 16-26 feet.
, Well 7/33-34L1 '
Union Pacific Raiiroad. ~Altitude about 442 feet. Drilled by A. A. Durand, 1931.

Recent alluvium;

Soil =-=---- - .12 12
Unicorrelated, old gravel and clay of Pleistocene(?} age: :

Gravel, cemented --- - 63 75

Clay -------- - 180 255

Gravel, cemented - 35 290

Clay - - - 67 357
Columbia River Basalt:

Rock ----- - - 30 387

Casing, 6-inch, set 0-260 and 272-387 feet.
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Table 2,--Drillers' logs of representative wells, --Continued

Materials Thickness Depth
(feet) (Feet}
Well 7/33-34N2
‘R. R. Dodd. Altitude about 435 feet. Drilled by VanVoorst Bros., 1940,
Uncorrelated, Recent alluvium, old gravel and clay of

Pleistocene({?) age: -
Sail, gravel and sand ----- - m—— 69 69

Mud, bluish black, clayey --- -——- 179 248
Columbua River Basalt - '
Basalt, partly decomposed, water= bearmg ' 7 255
Basalt, black, water-bearing ----- - 30 : 285

Well 7/34-25N1

Charles Baker, Altitude about 600 feet. Drilled by A. A, Durand and Son, 1946,

Soil mm e —————————— 3 3
Deposits of the upper valley terraces and other Pleistocene deposits:- .
Sand, silty, with hard silt interlayers =========emcceccccaaanan 20 23
Silt, blue, wet, static water level 8 feet 7 30
Gravel, quicksand layer 69-73 feet ==-memcmcamcmmmmcannicnan 44 74
Sand and clay - -—— 21 95
Clay, blue, brown and green - -- 190 285
Sand and clay, water-bearing, static level 5 feet, pump test
35 gpm with 100 feet drawdown —-=—-==-==--cmmmmemmeeee 10 295
Columbia River Basalt: o
Basait, gray and broken -- -- 8 303 .
Sand, "water-bearing" =--=~===cama-eesmcen oo 4 307
Clay, brown - 19 326--
Basalt, black --------- 19 345
Clay, brown, static water level 8 feet 9 354
Basalt, black broken lower 11 feet - 52 406
Basalt, hard, pump test 234 gpm with 130 Feet drawdown -=--- 570 976
Basalt m————— 126 1,102

- Well 7/34-29C1
Lowden Johnson. Altitude about 500 feet, Drilled by A, A, Durand, 1907 and 1956,

Recent alluvium:

Soil --- - 20 20
Pleistocene deposits, undifferentiated:

Grave| =-======emnnaax - 30 50

Clay, blug =~---~ - e - 70 120

Columbia River Basalt;
Basalt, blue, dense, "dry" to 600 feet and water-bearing in
several places befow 1,080 1,200

Casing, 6 5/8-inch, to 100 feet, 6 1/4~-inch to 610 feet, pulled and replaced with 12-inch when
rehabilitated in 1956.
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Table 2.-~~Drillers' logs of representative wells.--Continued

Materials Thickness Depth
(feet (feet)

Well 7/34-33E1
J. E. Talbot, Altitude ahout 510 feet. Drilled by Wm, Ruther, 1959,

Alluvium: .
Soil - - 12 12
Old gravel and clay of Pleistocene age:
Cobbles ~~=m-reemmmm e e 16 28
Gravei, cemented ---- ------ e EEE ST 48 76
Gravel, sand and clay, water-bearing - 16 92
Clay, brown with gravel layers, water-bearing ~=e===s=mee=veea= 16 108

Clay, blue -- - ——— 7 115
Well 7/35-23M1
V.5, Bonneville Power Administration. Altitude 772 feet. Oritled by A. A, Durand & Son,

Recent and Pleistocene deposits, undifferentiated:

Soil - -- 13 13
Boulders ===-=me s oo e 7 20
Old gravel and clay of Pleistocene age:
Gravel, coarse —----- —— 9 29
Sand, fine, mixed with gravel —---------=-c-e-mmomcmcarcanan 8 37
Clay, brown «—---ecmecme e eee 5 42
Boulders m—— 82 124
Clay, brown --==------- - - 26 150
Sand, fine, with gravel -- 5 155
Gravei, coarse---- 15 . 170
Clay, brown ne———- - - 20 130
Clay, blue-gray -==-=---- - 65 255
Sand, fine with gravel --- - 10 265
Clay, blue-gray --- -— 112 377
Clay, brown ——--=—-veereucn - -e- 11 388
Clay, blue-gray -—-------- - 32 420
Clay, red -=--=-=-=ssr-ee - 6 426
Clay, brown - - -- 37 463
Columbia River Basalt:
Basalt, water-bearing e e T EE et 52 515

Casing, 10-inch, 1o 195 feet, B-inch to 464 feet.
Well 7/35-25F1
James Arbini, et al. Altitude about 880 feet. Drllled by A. A. Durand and Son, 1946,

Sgil ==m===s -- 4 4
Old gravel and clay of Pleistocene age:
Gravel ---- - --- 26 30
Gravel, cemented -- 8 38
"Mud" and grave! e ————— e eemmemanae 13 51
Gravel, cemented - m————— 20 71
Gravel ~=---- B e LRSS PRy et 79 150
"Mud" and gravel - - 15 165
Gravel, cemented -- - - 2 167

"Mud, " brown --- - -—-- 8 175

1946.
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Table 2, ~-Drillers’ logs of representative wells. --Continued

Materials

Well 7/35-2 5F1--Continued

Gravel - - -- -
Clay, brown -+---- .-

Clay, blue -- - -

"Rock" (probably angular cobbles cemented) ======nmmmamax

Gravel, cemented - -

Clay, sticky ==--- - -

Clay, blue, brown, gray ---- - -
Columbia River Basalt:

"Rock" N - -
Basalt, gray, hard -
Clay, "gumbo," tough -=-=-

Clay and basalt - - -

Basalt, gray and black, broken in places -==-=-=camcame e

Basalt and clay, hrown ----

Basalt, gray and black ---

Casing, 10-inch, set to 129 feet; 8-inch set 127 to 539 feet.

Well 7/35-25P1

Thickness
(feet)

Ponti and Columbo. Altitude about 820 feet, Drilled by A. A. Durand, 1908.

Soil === - S —

Old gravel and clay of Pleistocene age:

Gravel, loose and cemented - --
Clay, blue and yellow --

Columbia River Basalt:
' Basalt, water-bearing ----- --

Well 7/35-26Q2
College Place Irrigation Dist. No. 14. Drilled in 1952,

Alluvium;
Soil and clay - -

0ld gravel of Pleistocene age:

Gravel, cemented -~ -

Clay, brown, and gravel ---
Gravet - - -

Clay, brown, and gravet --- -

0id clay of Pleistocene age:
. Clay, green ------ - -

Clay, gray, brown, sticky -- - .

Clay, brown, with basalt inclusions --- -
Columbia River Basalt:
Basalt, black, hard, water flowing ~---- --

Basalt, honey-combed; water flow increased ----—-v=v=an-

Basalt, black, hard - - - -

8

202
325

83

33
23

49
263

Depth
{feet)

200
204
409
420
430
435
524

527
543
547
554
620
636
680

210
535

618

40
133
140
189

452
534
539

599
608
625

123
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Tabie 2.--Drillers' logs of representative wells.=--Continued

Materials

Well 7/35-33D1

Fred Fuller. Altitude about 660 feet. Drilled by A. A. Durand and Son, 1946,

Soil - ——
0ld gravel and clay of Pleistocene age:

Gravel and clay, water-hearing ---

Sand, coarse, with pebbles =<we=

Clay and gravel

Gravel, fine and sand, fing =====-~

Gravel, cemented

"Mud" and gravel -

Gravel, cemented

Sand and gravel, water-bearing --

Clay ----- -
“"Rock" (houtder?)

Gravel and sand

Gravel, cemented, muddy

Gravel, cemented, compact --======s--=--

Gravel, cemented

Clay, blue, sticky, with pebbles ----

Clay, yellow and blue
"Shale," blug =-===----

"Mud," green, sticky

"Shale," blue - -

"Shale," gray and blue, hard .-

"Shale," brown or yellow -~ --
"Mud, " yellow and hlue, sticky

"Shale, " green -

"Mud,"” blue, gray, green

“Shale,"” brown, black ---
Columbia River Basalt:

Basalt, black and gray ----
Basalt, black, soft, porous

Basalt, black -
Shale, black

‘ Casing, 10-inch, set to 107 feet; 6-inch, set to 617 feet,

Well 7/25-34G1

Herman Martin, Altitude about 720 feet. Drilled by A, A. Durand and Son, 1944.

Soil - —

0ld gravel and clay of Pleistocene age;

Gravel, cemented -- -

Gravel -

Gravel, loose --
Gravel and ¢lay - - -

Gravel, loose ---

Clay and gravel =-===se=esaccmmmemcemmaa

Clay, brown --—-

Gravel -
Clay and grave!, mixed -- -

Thickness
(feet)

18

14
23

5

2
10

4
14
16

2

2

4
12
30
14
35
92
76

5
12
45
55
43
17
23
42

99
16
29

1

10

20

7
28
14
13
13
23

5
10

Depth
(feet)

18

32

55

60

62

72

76

90
106
108
110
114
126
156
170
205
297
373
378
390
435
490
533
550
573
615

714
730
759
760

10

30
37
63
79
92
105
128
133
143
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Table 2.--Drillers' logs of representative wells,--Continued

Materials Thickness Depth
(feet) (feet)

Well 7/35-35H1
Walla Walla College. Altitude about 785 feet. Drilled by A. A, Durand and Son, 1946.

Recent alluviurn:

Soil and clay -- e R 17 17
Old gravel and clay of Pleistocene age: '
Gravel ~---- - —————rm————— e 26 43
Clay, brown ===m=cemacmmmcc e ccmmmeceaa - & 49
Gravel, cemented ----e=-=er=meocmmreermmc e e 5 59
Gravel, logse ---=--=---=-- - - 11 65
Clay, brown ======c=cmemmmccmmmmcmemaan - - 9 74
Gravel, cemented ------- —— 26 100

Casing, 12-inch, set to 75 feet; 10-inch, perforated, set 75-100 feet.
Well 7/35-36A1

Ambrose Zarp. Altitude about 825 feet, Drilled by A. A, Durand.

Mot reported --- - - - 14 14
0ld gravel and clay of Pleistocene age:
Gravel, loose ---~- mmmmemmmmmm—eeme—meee 6 20
Gravel, with clay -- Smmmmemmeemmmmmmeeee e 20 40
Gravel --== -——- - - - 5 45
Gravel and clay --------- - - - 40 85
Gravel, water-bearing -- - --- 10 95
Clay, brown -—-- - - -- 114 209
Grave|, water-bearing -- - - - 11 220
Clay, blug ———m-m-mmmmm- - . -~ 100 320
Clay, blue with some gravel =---- --- 100 420
Sand, green ---------- - -- 40 460
Clay, brown, and gravel - -- - 27 487
Clay, gray ~~=---=---~ - -- 48 535
Clay, green --- -- u- 14 549
Columbia River Basalt:
Basalt, black -------- -- -- 14 563
Basait, gray, water-bearing ------=--=c-mmmeuuao 33 596
Basalt, black ~--=v--s-rmmmememcrmmmmemeaaaa e 34 630
Clay, gray, with sand {("crevice") --- m——- 5 635

Well 7/35-36D1

College Place Water Co. Altitude 790 feet, Drilled by A. A, Durand & Son, 1908.

Soil --- - T e e 5 5
Otd gravel and clay of Pleistocene age:

Gravel, loose -- B G L EE R LT 20 . 25

Gravel, cemented; water-bearing ==------=-—=ceccmccmmmacccaun 140 165

Clay, yellow, with some sand ----=vw~reo—rmmemmmmn——— e maasn 20 185

Gravel, matrix of sand and sift ---------ccmcmccccmmmm e 15 200

Clay, yellow, with some sand - e 60 260

Clay, blug-===-- B e e ——————— 275 535
Celumbia River Basalt:

Basalt, dense -~ - m——a 65 600

Basalt, porous and dense in alternating layers, water-bearing --- 25 625
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Table 2.--Drillers' logs of representative wells. --Continued

Materials Thickness Depth
‘ (feet) (feet)

Well 7/35-36F2
Richards, et al. Altitude about 805 feet. Drilled by A. A. Durand, 1910.

Old gravel and clay of Pleistocene age:

Seoil, gravel, and blue clay e ———— 470 470
"Rock, " braken, water-bearing 8 478
Clay, blue -- -—-- ———- - - 57 535
Columbia River Basalt:
Basalt ===-=- B e CE LR --- 45 580
Basaft, water-bearing -~ -- == 30 610
Well 7/36-2J1

R. L. Moore. Altitude about 1,250 feet. Drilled by A. A, Durand & Sen, 1955,

Palouse Formation:

Soil, loam ===== e s e 36 36
0ld gravel of Pleistocene age: :
Gravel, with some clay near base mmm———— 17 53
Gravel, yellow and brown, with some ¢lay -—---------ccavacaa- 27 80
Gravel, cemented ~ - 8 88
Clay, yellow, soft - - 34 122
Gravel, cemented, with some clay ==========ceceaccacamaaaae 48 170
Columbia River Basalt:
Basalt, fractured --- ————— ———— 12 182
Basalt, black, hard - R e 380 562
Clay, blue - - B 18 580
Basafit, brown, broken, with ¢lay —-=---=m====emmmmmemam—aee o 40 620
Basalt, red, broken ----- -- -- 37 657
Basait, gray ——-- -—-- 153 310

Casing, 12-inch, sct to 164 feet, 12-inch open hole below.
Well 7/36-13F1
City of Walla Walla well No, 1, Altitude about 1,250 feet, Drilled by A. A. Durand and Son, 1942,

Deposits of the upper valley terraces:

Dirt, gravel, and boulders =====s--c-m—m—mev-umuaua 32 32
Old gravel and ¢lay of Pleistocene age:
Gravel, cemented-~ - - - 8 40
Gravel, fine, and clay, brown ====seemeomommee e 11 51
Gravel, clay, and boulders --------~ - 8 59
Clay, brown, and boulders - m————— 31 90
Gravel, cemented~---- B LT e e PR 15 105
Clay, brown, and gravel ==« - 23 128
Gravel, cemented, boulders - - 9 137
Caolumbia River Basalt:
Basalt, black Smmme - --- 53 190
Basalt, blue, with clay seams - 57 247
Basalt, gray, hard e e - 53 300
Basalt, softer -- -- - - 14 314
Basalt, black, porous -- - 50 364
Basalt, black, gray, and browR ——----—cevrmmmmmaa 386 750

Basalt, black and gray, water-bearing at 733 feet and at
755 feet -- - -- &0 810
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Table 2, --Drillers* logs of representative wells. --Continued

Materials

Well 7/36-15C1

Thickness
{feet)

City of Walla Walla, Altitude ahout 1,13.5,feet. Drilled by Ebersol, 1931,

Deposits of the upper valley terraces:
§0i| mwsmmmmm—————— -
0ld gravel and clay of Pleistocene age:
Gravel, cemented - -
Clay, blue === -
Columbia River Basalt:
Basalt --- memmmm——————— -——-

Well 7/36-16R1

Elmer Markham. Aititude about 1,060 feet. Drilled by A. A. Durand and Son, 1945.

Dug pit ("grave|") ==-- -

Qld gravel of Pleistocene age:
Gravel, cemented -- --
Gravel, with yellow clay -------
Gravel, pea-size, water-bearing

Well 7/36-19E1

20
115
200

180

38

35
39
10

Mrs. Nina Anderson. Altitude about 880 feet. Drilled by W. E: Ruther, 1946,

Soil ---- e e L L
Qld gravel and clay of Pleistocene age:
Gravel, water-bearing below 27 feet .~~-=-=mmmcmmcmmmcacccaaan
Clay--- -
Gravel, water-hearing == -

Well 7/36-19F1

127

Depth
(feet

20

135
335

515

38

73
112

122

" 48

71
84

General Foods Corporation, Birdseye-Snider Division, Well No. 1. Altitude about 890 feet.

Orilled by A. A. Durand and Son, 1946.

-01d gravel and clay of Pleistocene age:
Gravel, coarse -

- Grave!, loose Y
Gravel, lonse, with clay =--- emmmimmmmmmmica—asmaas
Gravel, coarse, water-bearing, bailed dry at 53 feet -----------
Clay and gravel e m————————

Gravel, cemented =-----s~—=oo-meemcr—uuen h———
Clay and gravel [ — —
Clay - - — ——-
Gravel, cemented Y
Clay, vellow e e mmmmmmem—memememresssssarees
Clay, blug =======cmemecc— e e -
Gravel, cemented ------- - -
Clay, blug ===-=-=--ac-- - - -
Gravel, hard, cemented - N —
Clay, brown, sticky ---- - - -

Gravel, cemented ------ - —

Clay, yellow ======== -

14
26
10
15
41

20
80
15
165
14
10
24
12

32

14
40
50

106
109
115
135
215
230
395
409
419
443
455
460
492



128 GEQLOGY AND GROUND WATER, WALLA WALLA RIVER BASIN

Table 2.--Drillers' logs of representative wells. --Continued

Materials Thickness Depth
(feet) (feet)

Well 7/36-19F1--Continued

Clay, blue ======= s e e e e 3 495
Clay, blue, with broken basalt ---- e mmmmmnam—— oo 6 501
Columbia River Basalt;
Basalt, black, medium and very hard --~=cemmmmmmma e 12¢ 630
Clay, blug ~===w==emeceac- - - 10 640
Basalt, fractured ----+~=~ - 95 735
Basalt, black, very hard ----- -- —— 106 841
Basalt, broken ------ - - -——- 102 943
Basalt, black, very hard ----- - - 27 270
Basalt, black, water-bearing =====mmeaccmsooom oL 80 1,050
Basalt, black, hard -- -- -- 5 1,055
Basalt, broken - -- 7 1,062
Basalt, black, hard and broken --- B e L L L R 28 1,09¢
Basalt, black, broken, water-bearing —-—-=====cemmaaa___ 35 1,125

Casing, 20-inch, 0-253 feet; 16-inch, 243 to 511 feet; 12-inch, 494% to 836 feet; open at
hottom.

Well 7/36-19R1

Walla Walla Canning Company. Altitude about 920 feet, Drilled by A. A. Durand and Son, 1942,

Dug pit --- --- -- - 9 9
0ld gravel and clay of Pleistocene age:
Gravel and clay; static water level 14 feet —==-=v—mmmmmmemaaea- 96 105
Gravel, cemented, and clay; water at 125 feef —=-==--=vammmmn= 20 125
Unreported ===r-eme s s el 5 130
Gravel, cemented -- - 15 145
Clay, brown —-----=—---- -- -- 8 153
Grave!, cemented B e L L LT 10 163
Clay, brown —ee-v-ouomem- - --- 8 171
Gravel, coarse and cemented; static water level 53 feet -=-mmmn- 19 190
Clay, yellow, blue, and gray - -— 145 355
Shale, sandy, black and blue clay -- - 50 405
Sandstone --- - B ) 409
Gravel, fine, water-bearing, static water level 80 fept ==memnnc- 12 421
Gravel, fine, and caving cfay ------swememmmmamt oo 7 428
Clay, blue and brown -- --- - 12 440
Gravel, fine,and sandy blue clay ---- -- 40 480
Clay, yellow ========x - -- 30 510
Gravel, toose, and clay; static water level 90 fegt -—~==--mre== 10 520
Conglomerate, brown, and sand, gravel, and ¢clay ---=~=-=-=nnn- 15 535
Clay, blue, sandy =====anae -- -— 25 560
Columbia River Basalt;

Basalt, brown and black; static water level 150 feet ~mme---nm- 5 565
Basalt, black and gray, hard -- -—-- - 93 658
Basalt, black; static water level changed from 135 feet to 105

feet at the 670~foot depth ~=-———cemmmeme e 22 680
Basalt, gray and black, hard and soft zones —------v=vr=an-sace- 35 715
Basalt, gray, very hard ~=me-memmmmmeoo e 14 729
Crevices ====scmoomoan— - - 2 731
Basalt, black, hard, some green clay; static water level 100 feet 119 866
Basalt, hard and soft streaks; static water level 100 foet ==m=n-= 117 983

Basait, black; pump tested 72 gpm at 240 feet ==m=—-—cocmmeem 106 1,089
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Table 2.--Drillers' logs of representative wells. —-Continued

Materials Thickness Depth
{feet) (feet)

Well 7/36-19R1--Continued

Basalt, gray, very hard, with crevices ~======-s-mmmmmmmmmmeeee 114 1,203
Clay, sandy, and fine gravel; static water level 93 feet -~------- 23 1,226
Basalt, gray, very hard 19 1,245
Clay, red, brown, and green, with fing gravel ~==~=--===m=mceun 11 1,256
Sandstone, gray------ - 4 1,260
Basalt, black and gray - - -- 66 1,326
Basalt, black, medium hard, water-bearing; static water level

100 feet - - 32 1,358
Basalt, black, very hard --- 207 1,565
Basalt, gray, porous, water-hearing at 1,578 feet ~-----~---—- 15 1,580
Basalt, black, porous; static water level 95 feet ====-emmmaanaa 10 1,590

Casing, 12+inch, 0 to 254 feet; 10-inch, 244 to 525 feet; 8-inch, 520 to 578 feet; &-inch,
560 to 1,590 feet, perforated at each water-bearing stratum in basalt.

Well 7/36-20N1
Marcus Whitman Hotel. Altitude about 940 feet. Drilled by A, A, Durand and Son, 1946.

Recent alluvium and old gravel and clay of Pleistocene age:

Gravel with boulders ----- - - m—— 20 20
Gravel, cemented - - --=- " 130 150
Clay, brown, with gravel layers ----- - I7 227
Clay, gray and blug ----- - ——— 175 402
Columbia River Basait: ‘
Basalt, hlack, broken ----- - 38 440
Basalt, broken, and blue clay, sticky - - 35 475
Clay, bluee —-- - m———— 13 488
Basalt, bhlack --- -— 7 495
Clay, gray ----- - B et e 12 507
Basalt, biack --- - - ——— 193 700

Well 7/36-20P1
Union-Bulletin Publishers, Altitude about 950 feet. Drilled by A. A. Durand and Son, 1946.

Recent alluvium;

Soil - - - - 3 3
Gravei - 12 15
0ld gravel and clay of Pleistocene age:
Gravel and cobbles ---- - - - 10 25
Gravel, cemented with cobbles -- B T 41 b6
Boulders and gravel ——--- - e 16 g2
Gravel, cemented =~~--- - - ——— 88 170
Clay, yellow -- = mm—— 20 150
Gravel, cemented ==«—vs- - L S —— 33 223

Clay, vellow - - - - - 1 224
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Table 2.--Drillers' logs of representative wells.--Continued

Materials Thickness

(feet)

Well 7/36-21G1

Ray Mindemann. Altitude about 1,030 feet. Drilled by A. A, Durand & Son, 1945.

Dug well - no record S 20
0ld gravel of Pleistocene age:

Boulder gravel --------=---- - ———- 12

Gravel, cemented -~ ————aman 12

Sand and gravel, water-bearing - - 11

Casing, 6-inch, set to 55 feet, perforated 40-52 feet.
Well 7/36-22N1
City of Walla Walla No. 4. ODrilled by A. A, Durand & Son, 1953,

Recent alluvium;

Sail, sand, gravel, boulders 21
Qld gravel of Pleistocene age:
Gravel, coarse, and cobbles --- 3
Gravel, with some clay -- 67
Clay, yellow and brown, and gravel ==--==c==ecememocamomeeao 116
Gravel with ¢lay =--===-- - B7
Qld clay of Pleistocene age:
Clay, blue, sticky ------= - 70
Clay, with some gravel -- -- -—-- 6
Clay, blue, hard sticky -- 16
Gravel, fing =========-- 3
Clay, hard, with basalt chips LRt g
Columbia River Basalt:
Basalt, black, hard, broken 412-422 - 59
Basalt, broken, clayey, water-bearing; static water level rose
from 35 to 20-foot level at 458 feet ~—-----=-r-smvremrcnr-m 12
Basalt, black, hard; bailer test at 475 feet gave 30 feet draw-
down at 250 gpm - - - 16
Basalt; static water level 14 feet at 496, flowing 10 gpm from
511-519 zong ------===v=mmmm=cmenaa- 35
Basalt, black, medium hard, water flowing 50 gpm at 635 feet -- 116
Basalt, Iayered hard and soft - 31
Basalt, black, hard -~------veervememmeeee~ 52
Basalt, gray, hard; flowing 86 gpm at 763 feet ~—--=---ovoeumo 60
Basalt, btack, hard; water flow increased to 103 gpm at 780
feet ——— -- 11

Casing, 30-inch, set to 35 feet, 24~-inch, set to 400 feet. Free flow 400 gpm Sept.

Well 7/36-23E2

Garry Huff, Altitude about ¥,140 feet, Drilled by A, A, Durand & Son, 1945,

Recent alluvium and old grave! and clay of Pleistocene age:

Gravel| - - cm——— 55
Gravel, cemented ---vrevevmmmmm——eaaa- - 10
Gravel, with clay, water-bearing --- - 35

Casing, &-inch, set to 98 feet, perforated 59-96 feet.

Depth
(feed)

20

32
44
55

21

29
21
207
294

364
370
386
389
397

456
468
484
519
635
bbb
718
778
789

6, 1953,

55
635
100
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Table 2. ~-Drillers" logs of representative wells, --Continued

Materials

Well 7/36-25F1

Dwelly Jones. Altitude about 1,270 feet. Dritled by A. A, Durand & Son, 1945,

Palouse Formation: :
Clay ======r=sm—mm v e mans B e P
Clay, yellow --- - momommmmommem oo
0Id gravel of Pleistocene age:
Gravel, cemented =======eeca- -
Grave!, cemented, and basalt -
Columbia Rwer Basall
Basalt, gray, hard; static water level at 147 feet; well bailed
5 gpm ---- -- -
Basalt, blue -
Basalt, dark, porous and broken zones -
Basalt, biue --
Basalt, hard, gray; static water level 210 feet at 510 feet =-v--
Basait, red -- - -
Basalt, gray, hard -~ - -
Basalt, black; hard; static water level 215 feet at 715 feet ----
Basalt, black ===-=
Basalt, black and gray, alternate streaks of hard and soft; static
water level 225 feet in 1,020~ to 1,100-foot zone ~~e=xe==

Well 7/36-27D1

~=~~- Fields. Altitude about 1,060 feet. Drilled by A. A. Durand and Son, 1945,

Dug well, no record e mm——————————————————————
0ld gravel of Pleistocene age:

Gravel with boulders =======seuax : - -

Gravel with clay -

Clay, yellow =- .- - -

Gravel, water-bearing - - -

Gravel, cemented, water-bearing - -

Well 7/36-28A1

Thickness
(feetd

142
197
12
40
171
35
133

222

25

O =R~ O

131

Depth
(feet

50
100

132
140

282
285
482
4949
534
539
710
745
878

1,100

25

31
38
40
41
50

Charles F. Baker. Altitude about 1,030 feet. Drilled by A. A. Durand and Son, 1946.

Dug pit, no regoed ———------——- ===
0ld gravel of Pleistocene age:

Gravel and boulders -=---—~~- - e
Grave) --=--- - -
Clay B ] .- -

Gravel, with some clay - --
Gravel, cemented - -- -
Sand and gravel; static water level 6 feet -

Casing, 6-ingh, set to 72 feet,

12
33

5
5
6
34
5

12
45
50
55
61
95
109
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Table 2.--Drillers' logs of representative wells.--Continued

Materials Thickness Depth
(feet) {feet)

Well 7/36-28C3
8. Campbell. Altitude about 1,005 feet. Drilled by A. A. Durand and Son, 1945,

Dug well, no record - - B 13 13
0ld gravel of Pleistocene age:

Gravel, cemented -—- m——— 6 19

Sand -- --- m— 39 58

Gravel, cemented -- B et S S EEE 31 89

Gravel, loose -— me e ———————————— 1 90

Well 7/36-28K1
Wilson and Messer. Altitude about 1,020 feet. Drilled by Harding Bros., 1946,

Recent alluvium:

Soil - - --- --- 8 8
Gravel and "dirt" - - B e LT 10 i8
Old gravel and clay of Pleistocene age;
Clay with a little gravel -------- - - 22 40
Clay - - -- - --- 10 50
Gravel, static water level 30 feet --- . 30 80
Grave! and clay ~---- - - 15 95
Clay with some grave! - -~ 105 200
Gravel, water-bearing, static water level 22 feel ==m=cm-es—mcu- 17 217

Well 7/36-30J1

U.S. Veterans Hospital, Altitude about 900 feet. Drilled by A. A. Durand, 1933,

Soil ~---- - -~ - 4 q
Qld grave! and clay of Pleistocene age;
Gravel, some cementation -- 35 39
Gravel, hard, cemented -- -- --- 25 64
Gravel and boulders, some water -—---- --- 15 79
Gravel, cemented -------- - ——— 15 94
Clay, yellow - - -- 24 118
Gravel, cemented with boulders, water-hearing =~-======-cacaas 32 150
Clay -- - -- - 8 158
Gravel, cemented -~---v=== —— - 48 206
Clay and gravel, water-bearing -- == 44 250
Clay, blug ----- -- - 178 428
Columbia River Basalt:
Rock, solid ~- -- B L L 10 438
Clay --- - R et 3 441
Rock - - - -- 2 443
Clay - - --- ——- 5 448
Rock -- - - -—- 10 458
Clay, yellowish--- -- - - 10 468
Rock; static water level 25 feet - --- 17 485
Rock and yellow clay in thin layers(?) - - 18 503
Clay, white ------- m—- --- 37 540
Rock, solid -- --- 10 550

Casing, 16-inch, set to 66 feet, 12-inch, set 60-250 feet, and B~-inch, set 245-540 feet,
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Tabie 2.--Drillers' logs of representative wells. --Continued

Materials Thickness Depth
{feat) (feet)

Well 7/36-30K1

U.S. Veterans Hospital. Altitude about 895 feet, Drilled by A, A, Durand, 1923+ .

Sotl -—- - 4 4
Otd gravel and clay of Pleistocene age:
Gravel, water-bearing =-=rrrevmoommcm oo 31 35
Gravel, cemented - - ———- 25 60
Gravel, loose, with boulders, water-hearing ---—-----=--=reruu- 10 70
Gravel, cemented -~- - 10 80
Gravel, loose- - -— 20 100
Clay, yellow -- 25 125
Gravel, cemented, with boulders, water-bearing -----===-=m=eux 15 140
Clay, blue ~- B 8 148
Gravel, cemented with boulders 52 200
Clay, yellow, sandy - 15 215
Gravel, partially cemented, water-bearing 30 245
Clay, blue, with gravel - ————me 30 275

Well 7/36-31J1
Waila Walla Country Club. Altitude about 880 feet. Drilled by A. A. Durand and Son, 1946,

Recent alluvium:

Clay, yellow ----v-reveemea 12 12
0ld gravel and clay of Pleistocene age:
Gravel and boulders —---~ - -— 48 60
Clay, yellow -~ m——— - - m——- 4 64
Gravel - ——— 18 82
Clay, gravel and hovlders --- - 48 130
Gravel, cemented, hard ------ --- 17 147
Clay, soft, yellow =====mmmmmeeo e 13 160
Grave!, cemented, coarse ---- ——— 20 180
Clay, yellow --- m— - 10 190
Gravel, cemented -------—=- - —— 12 202
Clay, yellow, sticky =====e«-- -— 4 206
Gravel, cemented ——— - - 24 230
Clay, yellow --- - maue g 239
Gravel, cemented - -] 245
Clay, yellow --- 5 250
Clay, blue, and gravel, coarse - - - 20 270
Clay, blue, with pebbles -- - - 25 365
Columbia River Basait:

"Rock," broken =~~~ -- 15 380
Shale, blue - - 20 400
"Rock, " broken =-- -~ 10 410
Clay, dark-hlue --—- - . 15 425
"Rock, " broken -~--- -—- 7 432
Basalt with interbeds of "shale, green" - 83 515
Basalt, dark and gray, hard, water-bearing; static level 20 feet - 62 577
Basalt, broken ----—--- - 37 614
Basalt, gray, water-bearmg, static water level 70 feet ———---—-- 126 740
Clay, brown, sticky -- 5 745
Basalt brown, gray, and red, with four 5- faot-thlck interheds of

shale, green"” —--—--—mm-ve - 535 1,280
Basalt, "shells," and shale, dark and vanegated -------------- 30 1,310

- Basalt, creviced 1,655-1,679; static water level 68 feet ~--—- 405 1,715
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Table 2.-~Drillers' logs of representative wells. --Continued

Materials

Thickness
{feet)

Well 7/36-31P1

J. J. Chishalm. Ailtitude ahout 850 feet. Drilled by A. A. Durand and Son, 1946.

Dug well, no record 15
Old gravel and clay of Pleistocene age:
Sand, gravel - 25
Gravel, cemented -- 23
Clay, sandy - === 7
Gravel, sandy -— - 20
Clay, sandy - - -- 40
Gravel, cemented --=~- - - = 12

Casing, 8-inch, set to 51 feet; 6-inch, 40 to 140 feet; perforated 110 to 140 feet.

Well 7/36-31R3

John Yenny. Altitude 880 feet. Drilled by A. A. Durand and Son, 1946,

Dug weil, no record -- -- 10
0ld gravel of Pleistocene age:
Sand -~--- --- 12
Clay, blue - - -~ 6
Gravel with cobbles, water-bearing -- - 4
Gravel, cemented -- b
Clay, yellow, with sand -- -~ - 2
Gravel, coarse, with sand, water-bearing -—-- 2
Gravel, cemented -- -- —— 5

Casing, 8-inch, set to 46 feet, perforated 31 to 46 feet.

Well 7/36-32A2

J. R. Nestell. Altitude about 960 feet. Drilled by A. A,

Durand and Son, 1944,

Dug well, no record ---=-~-- - 35
01d grave! and ¢lay of Pleistocene age:
Gravel, loose - 2
Gravel, temented - - 70
Clay -- - 3
Gravel, loose -- - - 20
Gravel and sand with clay -- — ———— 10
Gravel, cemented - - 31
Clay - - 10
Gravel, cemented, and clay -- - - 19
Gravel, cemented - - - 5
Clay, brown - 10
Gravel, cemented -- -- - 31

Depth
{feet)

15
40

70
90
130
142

10

22
28
32
38
40
q2
47

35

37
107
110
130
140
171
181
200
205
215
246
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Tabte 2.--Drillers® logs of representative wells. -~Continued

Materials

Well 7/36-32A2-~Continued

Ciay -— —
No record - —
Clay, blue -~--- ————
Shale, blue, decomposed ===-=m=mmmmmmmcac e
Shale, hlack, soft, sandy -
Shale, blue, muddy ---~- ———-

Casing, B-inch, set to 90 feet, perforated at 35 feet.

Well 7/36-32P1

Touchet Beds:

Soil ——

01d gravel and clay of Pleistocene age:

Gravel, cementef ———=~==emmmm e e e

Clay, brown, sandy ----- -
Clay, brown, and gravel
Gravel, cemented o

Well 7/36-33A1

Thickness
{feet)

38

100
15

15

A. L. Smith, Altitude about 960 feet. Drilled by A. A. Durand and Son, 1945,

23

12
15
15
85

Depth
{feet)

284
300
400
415
420
435

23

35
50
65

150

H. E. Studebaker, A.Itih.lde about 1,000 feet. Drilled by A, A, Durand and Son, 1942,

Deposits of the upper valley terraces;

Soil and clay - -
Old gravel and clay of Pleistocene age:

Gravel, cemented -
Clay and grave| --~--

Gravel, cemented ----

Clay, brown

Clay and gravel -----

Clay, brown

Clay and gravel

Clay, brown
Clay and gravel

Clay, brown -

Gravel, cemented =----

Clay, brown and gravel-—- I
Clay, blue : [——
Clay, brown ---- - - —

Columbia River Basait:
Basailt, black ---- —

Basalt, black, and clay ---

Basalt, blue, black and brown

Casing, B-inch, set to 165 feet; 6-inch, from 150 to 546 feet.

25
25

173
105

23

30

57
108
110
112
132
138
146
151
157
238
360
388
470

484
657
762

135
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Tahle 2.--Drillers' logs of representative wells, --Continued

Materials Thickness Depth
{feet) (feet)

Well 7/36-33A2
H, E. Studebaker. Altitude about 1,000 feet. Drilled by A. A. Durand and Sen, 19421,

Deposits of the upper valley terrages:

Soi| -- - -- ———- 27 27
Old gravel and clay of Pleistocene age:
Gravel, fine - .- 4 31
Sand and gravel, water-bearing - 34 65
Gravel, cemented, and clay -----—--—--~—--—cmrmmmmmmcace oo 10 75
Gravel, loose 10 a5
Gravel, cemented - - 20 105
Clay, brown, and gravel - - 45 150
Gravel, cemented mmmmmmmeme e 2 152

Casing, B-inch, set to 152 feet.
Well 7/36-36J1
F. M. Ralston. Altitude about 1,250 feet. Drilled by A. A. Durand and Sen, 1943.

Deposits of the upper valley terraces:

Soeil, clay, and gravel 27 27

Sand -- - 3 30
0)d gravel of Pleistocene age:

"Basalt, brawn" (probably cemented rubbly gravel) ===-cemaceaua 61 21

Gravel, cemented --- - 90 181
Columbia River Basalt: '

Rock and clay -- - - 39 220

Basalt, brown and gray - mm——— 25 245

Casing, 8~inch, set to 136 feet, perforated 118-132 feet.
Well 7/36-36J2
F. M. Ralston. Altitude about 1,310 feet. Drilled by A. A, Durand and Son, 1946,

Depasits of the upper valley terraces:

Clay, yellow, sticky - -- 12 12
Clay, yellow, sandy ---=--= 53 65
Old gravel of Pleistocene age:
Gravel, cemented - 5 70
Clay, yellow, with scattered houlders - - 15 85
Gravel with little clay - 5 . 90
Gravel, coarse, and clay, yellow - - 5 95
Gravel, hard, cemented 61 156
"Rock, broken" - - 8 164
No record ------ == ==—-- 3 167
Gravel, firm, cemented - - 18 185
Columbia River Basait: :
Basalt, black - - -- 25 210
Basalt - - - -—- 244 454

Casing, 15-inch, set to 185 feet, 12-inch, set 171-273, and 12-inch open hole to bottom.

i

"
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Table 2 .--Drillers’ logs of representative wells.--Continued

Materials Thickness Depth
(feet} {feet)
Well 7/37-5D1
Gale Kibler. Altitude about 1,290 feet. Drilled by A. A. Durand and Son, 1941.

Recent aliuvium:

Soil, silty clay ============- -- - 16 16
Old gravel of Pleistocene age:
Boulders ----- - - 3 19
Gravel, cemented ---- -- 26 45 -
Gravel, water-bearing - 2 47
Gravel, coarse - 15 62
Grave!, cemented ---- - 28 90
Gravel, clay and sand - 14 104
Gravel, loose -—- 14 118

Casing, 6-inch set to 118 feet, perforated 98.to 118 feet.
Well 7/37-5K1
Albert Kibler, Altitude about I,350 feet. Drilled by A. A. Durand and Son, 1945,

Recent alluvium:

Soil, stlty toam ———===r======x -—- 17 17
Old gravel of Pleistocene age; ‘

Gravel, coarse, cemented =---- - 12 29

Gravel, cemented, and large boulders --- 11 40

Gravel, cemented - 4 44
Columbia River Basalt:

Basalt, black, water-bearing in 84-103-foot zone ---=m~=-=mn- 62 106
Well 7/37-18R2
Olaus Filan, Altitude about 1,400 feet. Drilled by George Scott, 1949,

Recent alluvium:

L I - - 12 i2

Gravel -——- - .. 5 17
Columbia River Basait:

Basalt, black and gray, sound rock ----- -- _164 181

Basalt, black with gray layers, fimm, hard, water-bearing; static
water level 98 feet at the 271~ fuut depth 135 at 301~ foot
and 190 feet at 504-foot .- - 589 770

Casing, 12-inch set to 102 fest,
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Table 2.--Drillers’ logs of representative wells, --Continued

Materials Thickness Depth
(feetd (Feet)
Well 7/37-31R1
H. T.McGuire . Altitede about 1,410 feet. Drilled by A. A, Durand and son, 1946.

Deposits of the upper valley terraces:

Soll 5 5
Clay, sandy - 9 14
Gravel ———- 12 26
Clay ==-- 47 73
"Reck,® black (angular cobbles) - 13 86
Clay, sticky - 11 .97
Old gravel of Pieistocene age: .
Gravel and sand - 3 100
Sand --= 1 101
Gravel, with boulders 9 110
Gravel, cemented 55 165
"Rock," loose - 2 167
Clay, with coarse gravel; static water level above land surface --- 8 175
Gravel, cemented, water-bearing 24 199
Sand, with boulders 3 202
Sand, yellow, fine 8 210
Clay, with gravel 19 220

Casing, 10-inch, set to 65 feet; 8~-inch to 171 feet, and 6-inch hole to 220 feet,
Well 8/34-2J1
Martin Marbach. Altitude about 1,000 feet. Drilted by W, S, McCausland, 1905,

Loess, undifferentiated:

Soil and sand, brown 35 35
Uncarrelated:

Sand and rock particles; sand is medium and coarse "quartz” ---- 5 40
Columbia River Basalt:

Rock, black, hard; water seep at 60 feet 100 140

Rock, black, hard 26 166

Rock, dark, massive, hard 169 335

Rock, dark, soft, fine-grained to glassy texture, water-

bearing 15 350

Well 8/35-34Q1
Don Seavy. Altitude about 790 feet. Drilled by A. A. Durand and Son.

Recent alluvium:

Soil and clay - 31 31
0ld gravel of Pleistocene age:
Gravel, hard, gray 13 44

Gravel, _wa.terébearing - 7 51
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Table 2.--Drillers' logs of representative wells=-Continued

- Materials Thickness Depth
(feet) (feet)
Well B/35-34Q1--Continued

Columbia River Basalt: :
Basalt, dark brown, with clay 72 74 feet 28 79

Basalt, broken, W|th “clay" 36 115
Basalt, gray, black, brown, hard - - 457 572
Sedimentary interbed zone:

Clay, light brown =-- 27 599.

Conglomerate - - 7 606

Shale, dark brown - : 49 655

Clay, dark brown and black 16 &71
Basalt, broken, contains red and yellow ¢lay -------------=---- 67 738
Basalt, black, hard -—-- 178 916
Basalt, black, with red and gray clay ~- 14 930
Basalt, .black, hard -- 25 955
Basalt, broken, with clay 3 958
Sedimentary interbed:

Clay, bluee, sticky ---- - 7 965

Ciay, black and brown 10 : 975
Basalt, brown, with clay : 18 993.-
Basalt, black - —.-- 30 - -1,023
Clay and medium sand, brown -- - - 3 - 1,026

Well 8/37-26L1
--— Storey. Altitude about 1,580 feet. Drilled by Moore and Anderson, 1946,

Recent alluviur: '

“Dirt and soil" ——— 20 20
Columbia River Basalt: )

Basait, brown, soft 25 - 45

Basalt, gray 40 85

Basalt, brown, water-bearing - 41 126

Well 8/37-2 7R2
Dixie Pea Growers, Inc. Altitude about 1,510 feet, Drilled by A A, Durand and Son, 1942

Recent alluvium:

Not reported -— 10 10

Gravel, cemented 9 19
Columbia River Basalt:

Basalt - 3 42 "6l

Clay with boulders 24 B85

Basalt, black, hard, broken 107- 173 and 233-237 ——-r--r—-- 182 267

Well 8/37-31P1
G. M. Rea, Altitude about 1,210 feet. Drilled by Moore and Anderson, 1944,

Recent alluvium:

Seil, silty clay ----- 20 20
Columbia River Basalt:
Basalt, brown, soft, water-bearing 69 to 94 fegt -=-=sacaca--a 74 99

Casing, &=~inch, set to 25 feet.
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Tabfe 2.--Drillers' logs of representative wells.--Continued

Materials Thickness Depth
(feet) (feet) -

Well 8/37-3581
---- Gardner. Altitude about 1,650 feet. Drilled by Moore and Anderson, 1945.

Recent alluvium:

"Dirt and soil" B S, 15 15
Columbia River Basalt:

Basalt, black =====s—=mcmmmcees memmmmm———— 45 60

Basait, brown; water here gave out after sustained pumping ------ 55 115

Basalt, gray and brown --- —-- 160 T 275

Basalt, brown and red, water-bearing ---- 85 360

Well 8/38-32L1
Dale Sorenson. Altitude about 2,350 feet. Drilled by Moare and Anderson, 1942,

Recent alluvium:

"Dirt and s0il" -----mmem oo 10 10 .
Columbia River Basalt; : i

Basalt, black, hard, very little water —=--=---=-emmmmmmue e 65 75

Basalt, green, hard ---- -- 85 160

Basalt, black, water-bearing e et 15 175
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Table 3.--Analyses.of water from wells;. springs,
Analyses by Geological Sur-
Parts per million
Nurnber ] -
Date of et >
o Source collection T N = =
location n =) o E
-§ @ T £ =
S o Y 3 @
i 2 [ =2 =4
& & £ 3 =
Ground
5/35-1E1 Utah Canning Co. wall 1/1945 ———— == mmeam 16 8.5
5/35-2H1 City of Milton-Freewater, 8-1-58 131 56 0.06 14 4.9
Well 5
5/35-12F1 City of Milton~Freewater, 8-1-58 127 52 06 14 4.4
Weil 1
5/35-12F2 City of Milton-Freewater, 11-18-46 106 - .0 17 7.4
Well 2 ¥
6/35-10P1 Frank Berard 8-1-58 199 72 03 12 1.7
6/35-12N1 A. A, Durand 11-19-46 238 66 ----- 24 6.8
6/36-4F1 0. M. McCubbins 11-19-486 ==== == ceee- == =ema-
6/36-9P1 Baker and Baker Corp., 11-29-46 161 60 .09 1le 9.8
Fix Farm No. 2
6/36-13C1 Emmett Lynch 11-19-46  ---- = mmee- == meee-
6/37-5F1 Baker and Baker Corp. 11-26-46 -—-—-- - mme- == meees
7/33-34pP2 H. H. Taylor 10-27-59 554 43 11 43 17
7/35-23M1 Bonneville Power Adm. 11-21-46 177 55 03 11 2.1
7/35-33)1 Walla Walla College 10-29-5¢ 312 58 .02 50 23
7/35-36F1 College Place Water Co., 4-20-52 195 65 .03 20 5.8
~36F32 water mixed frem 2 wells
7/35-36F3 College Place Water Co.  10-22-59¢ 200 65 04 20 5.5
7/36-13F1 City of Walla Walia, 11-26-96 145 54 @ ----- 17 8.2
Weli 1 .
7/36-13F1  ---e-m-- Do=~==-mum & 4-23-53 144 43 A0 18 7.5
7/36-13F1 = revecea- Do======== 10-27-59 140 50 .01 1s 6.5
7/36-19F1 General Foods Corp. 4- 465 - e amee- 8.3 5.8
7/36-19R1 Walta Walla Canning Co. (&) 188 47 Za.0 0 4.0
7/36-22N1 City of Walla Walia, 10-9-534/208 55 1717 6.1
Well 4
7/36-22N1  —m-memm- Do===mmmm-- 10-27-59 196 61 206 19 5.2
7/36-28R1 City of Walla Walia, 7-29-60 200 62 .06 18 5.3
Well 5
7/36-33A1 H. E. Studebaker 7-29-60 173 46 17 19 5.8
7/36-35R1 J. E. Levin 11-2i-96 221 54 - 28 9.4
7/37-5D1 Gale Kibler 11-15-46 294 34 ce--- 54 20
7/37-13J1 R. E. Meiners 11-18-46 175 56  -=-—-- 22 11
7/37-16Q1 Leo Gilkerson 11-26-96 2349 52 eeees a5 13
7/37-18F1 City of Walla Walla, 1-28-57 &/ 132 56 .0 17 6.5
Wwell 3
7/37-18G1 David Kibler 11-18-46 175 39 mm——— 20 8.7
7/37-31R1 H. T. McGuire 11-19-46  ---- -- e
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and surface waters of the Walla Walla River basin,
vey, unless otherwise shown,
Parts per million o
- Hardness "E# U
Ky as CaC03 £ EE':
o = o
T z ~ - « 5 E 3%
- x — —~ o s = ] =
s T g g & & g ¢ § % £ 3z
= = s e L w = =2 B P o=
E ] 2 [ = = o Ee £ ® g <£E
3 ] o = = - = © @ 3 = o
5 = g = 5 5 E BB g ¢ 3 88
a & & A § & =z 88 2 & & &E =
Water
.14 260 cemee e —— e-- 74 == == mme s —-—-
6.5 3.2 81 2.3 4.0 0.1 0.0 55 0 19 0.4 145 7.6
8.0 2.8 80 1.8 5.0 .1 .0 583 0 23 .5 148 7.6
33 104 9.9 5.8 .3 .2 73 0 30 --- 180 -—
az 8.6 126 3.2 6.5 .7 .0 37 0 59 2.3 226 8.2
------ --- 142 31 6.5 .6 .2 88 0 45 --- 239  ---
------ == 107 —=m—-- 4.5 === ea- === == == mem mmem eee
7.8 3.4 108 5.7 3.8 .6 .4 88 o 17 .6 186 ==
------ -—- 88 ———— 2.8 --- - B L R -—
------ w—- 72 ———— 1.5 === -—— ——— = - eme ame- -_—
130 8.1 508 20 17 .2 5.8 176 0 60 4.2 848 7.7
31 7.8 125 3.8 3.6 .6 A 36 0 59 2.2 214 -—
13 6.0 238 16 23 2 7.0 219 24 11 .4 501 7.3
22 5.5 141 5.8 4.2 .6 .1 74 0 13 1.1 233 8.1
21 5.2 136 5.9 4.2 .5 0 72 0 37 1.1 229 8.2
7.1 96 9.7 1.8 .2 .2 76 0 17 --- 150 =~
7.4 98 3.1 2.8 .2 2 69 --  -- == -—— 7.6
6.2 2.6 97 1.7 l1.0. .2 .5 67 0 12 .3 163 7.7
------ ——— e 6.0 6.4 - e L -
48 138 7.0 2 e s 142 - = = eeem -
29 1649 6.6 5.6 7 .0 L I
25 5.2 149 5.3 2.5 .9 .2 69 0 42 1.3 257 8.1
29 5.5 148 5.0 3.0 1l.0 .1 62 0 48 1.6 245 8.2
23 3.2 142 2.8 2.5 .7 .1 71 0 40 1.2 230 8.2
22 142 30 3.2 6 3.4 108 0 30 --- 231 ---
21 291 10 3.8 .6 7.0 216 0 17 --- 459 -—
7.4 106 19 3.2 6 3.9 100 13 14 --- 227 -—
16 168 28 3.5 .4 3.8 141 4 20 --- 291 -
9.3 2.6 106 2.5 1.0 .2 .2 69 -- 25 5 169 8.0
21 132 16 4.5 .2 .2 86 ¢ 35 --- 213 -
------ ——— 79 ————— 3.0 - === smmm me e eme emem mee
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Table 3.--Analyses of water from wells, springs, and

Number

Parts per million

n —
Date of =2 =
or Source . s - —~ =
location collection g gN _ § 5
> - 4 E 0
] x L 2 &
2 =2 g L2 8
& & £ 3 =
Surface
4/37-12K1 Spring, South Fork of 6-4-32  —--- m— eeeee -—- =mee-
Walla Walla River
4/37-13D1 Spring, South Fork of 6-4-320. . . -— -—---
Walla Walla River
4/37-14D1  Spring, Seuth Fork of 6-¢-3z W -
Walla Walla River
4/37-14F1 Warm Spring, South Fork 6-4-32 W o --- ——--
of Walla Walla River
4/37-10 South Fork Walla Walla 6-4-32 31 - emea- = meea-
River 1
7/38-18 Mill Creek zn 69 34 0.11 6.6 2.7
7/38-18 Mil! Creek L3 3-26-57 &0 33 .04 4.8 2.1
7/38-18 Mill Creek 13/ 12-19-57 61 28 .09 6.0 2.0

1/ Data frem Oregon State Board of Health.

2/ Includes all "carhonate, "

2/ Also contains 0.07 part per million of baron {B).

4/ Analysis by Charlton Laboratery, Portland (Price, 1960, p. 14).

5 Analysis by Western Research Laboratory, National Canning Assac., San Francisco.

& Analysis by Continental Can Co. laboratory,

-
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surface waters of the Walla Walla River basin,--Continued

Parts per million

o
- Hardness = @
86\ as CaC0q s 4‘% f‘;:
v z s —_ —_ E 'E. ER
- x — — o a = S T 5
g ¢ § g & E g ¢ % % % ia
3 € vl @ ) = g 2 " £
E v 2 ] p=l p=} © Ew £ £ g «£%
3 0 = = = = Pt S @ < & 5 =S
T = 8 s =2 g 5 E5 2 ¢ 3£ §5
‘g £ & '3 ..5 e = T o =) [ o o= xT
= OE Z o v wnE &
Water
16 35 - 4 EELI S mm— m= mm eee e -—
16 35 —eee- 4 -—— - R -—
16 32 - 6 m—— man e -—
31 62 mwee- 11 w— - el ===
13 30 ----- 3 e el ---
2.4 1.8 38 2.2 . 4 - 0.1 28 - == eme e --
1.8 1.5 30 .7 1.0 .0 .04 21 - 15 --- 54 7.3
1.8 1.9 33 .1 1.0 .1 .2 23 -- 13 --- 62 7.1

Z/ Iron and aluminum combined,
8/ Includes 12 ppm carbonate.
9/ Special sample taken June 28, 1960 for iron determination.
10/ "Cold, " normal-temperatured spring and surface water, and 11/ "hot" spring water.
12/ Analysis obtained from Waila Walla Water Dept. in 1947. Date of coilection unknown.

L3/ Hart, 1957, p. 17 and Price, 1960, p. 14.



Table 4.--Representative springs in the Walla Walla River basin.
(Location of springs shown on plate 1}

Topography of spring area: Ap, alluvial plain; S, slope; T, terrace whose old  Use of water: D, domestic; F, fish propagation; Irr, irrigation; N, none; PS,

91

alluvial Tevel merges in places with the younger alluvial piain. public supply; S, stock.
Z Yield ™
523 ¢ ¢ g
Owner or former X o ] 51X
5 owner of Name Ss 5 e Occurmrence Gallons Use 5% Remarks
E property gfg @ Ly pet Date %-' o
o =3 . -
5 S % s s minute g
T.4N.,R, 36E.
16C1 Don Olinger Earthquake Spring = ====——-=~ Basalt  Water percolates from 60  7-14-36 Ir --- Big flow started by earth-
general dank areaon 3,000 7-16-36 quake, has now declined to
side of ravine; 1,000 8-14-36 weak seep and stream-laid
spouted strongly 1 B8-14-60 rubble has covered site,
after 1936 earth-
quake.
T.4N., R. 37E.
12K1 -=--mcmemmaae Unnamed @ = ~cmewewae ==Do--  Flows from perched ~=e---- 6-4-32 N ~-— Seetable 3 for partial
aquifer chemical analysis of the
water.
1301 ~-=ecv--momme- =-Dg=e= = eeemioaes -=Dg-- - Do - 6-7-32 N - -- Do
14D]1 ~--vesmemomaaa -=eDg=-= = s—cemma- B Do=mmmmmm —mmmmm 6-7-32 N -== mcmceme-ea- Da=-vmemmnaam
14F]1 «-==m-omeeeee- Warm Spring  --e——---- --Do--  Seeps from basalt = ------- 6-7-32 N 70 ==vr-eue- Do-e==emmmmn-
near fault line
T.6N., R, 32F,
1181 Emmett Lynch Warm Spring S, 500 ~--Do-- Percolates from al- 50 11-8-47 Imr 72 Water probably flows out
luvium on basalt S along concealed fault zone.

slope
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T.6N.,R. 34 E.

13Q1 M. 0. Beauchamp

23H1 Emil Mueiler

25Q1 === Keyes

T.6N.,R.35E.

South Mud Creek

SR 74

Dry Creek Valley
Springs

4N2 --
KLl mmercemmmannn East Mud Creek
Spring
10H1 -emmmemmeeeeee Big Spring Branch

Springs
McEvoy Spring

10K1 Jassand Livestock
Co.
16A3

16N1 Fred Kraiman

22P1 J. Hansen

East Mud Creek
Spring

East Mud Creek,
East Prong Spring

Ap,

North Prong Schwartz Ap,
Branch Spring

Ap,

Ap,

Ap,

Ap,
Ap,
Ap,
Ap,
Ap

640
630

635

645

655

650

- 725

730
732

740

Gravel

--Da--

-«Do--

—Do=-

Sand and
gravel

--Dg-~

-=Dg-~-
—-Dog==

Gravel

--Do--

Grave!

Flows at level of 1,000-

water table 4,000
________ Do-—mmmm  mm=mmam
Percolates at level  =---—-

of water table
through many seep
areas

Percolates at level
of water table(?)in
Dry Creek plain

Seeps from swampy
area at level of
water table atbase
of terrace escarp~
ment

Seeps from swampy 400+
area where water .
table meets surface

------- Do======--- 4,000

Bubbles up in channel 4,000+

Percolates from side 1,000+
of drain : L
Percolates from three 2,000
waterlogged areas
Flows from drains. - .
over area of several
acres

425+

5-31-33 Irr

5-31-33 lrr

10-30 11-10-47 D

5-26-33 Irr

5-20-33 D,5
5-26~-33 Irr
5-24-33 |rr
5-24-33 Irr

-
-

General swampy area of
effluence along creek.

Another spring area 1,000
feet southwest drains to
this place.

Flows several cubic feet
per second.

One of several springs that

here rise in valley plain.

Area is an intricate maze of
ditches and drains.

HaLvYA QNNOY9D .

- Swampy seeps, drainage and

irrigation waste water form
spring flow.

Fluctuating flowage goes into
Big Spring Branch,

Number of spring openings
along creek channel,

Flows from gravel channel,

One of main sources of East
Mud Creek.

LbT




Table 4.--Representative springs in the Walla Walla River basin--Continued

- = i i
2 % o Yield 26
Owner or former E‘ﬁ = E] E g
g owner of Name o3 s Occurrence Gallans Use § g Remarks
= property g3 @ Eg per Date g
E E::._: _§ g g minute E%’
T.6N., R, 35 E.--Continued
23K2 ---- Johnson Haun Springs Ap Gravel Seeps from swampy 600+ 6- -47 ir 55} Perrennial orifice is a
area quarter of a mile south of
the orifice used during the
period of high discharge.
23P1 M. M. Dyer Lewis Spring Ap, 834 --Do-- Seeps from several 400+ 6- -47 I ---
points along low
swale
23P2 ---- Downing Downing Spring Ap --Do--  Seeps from swampy 900 ~-—emeeee- Ire ---
orifice and sides
of channel
2302 0. D. Hittle, et al Engle Spring Ap --Do-- Percolates from gra- 200+ 5-24-33 I ---
vel along channe]
sides
23R1 ~=-- Livingston Ballou Spring Ap =--Do--  Percolates from one 300+ 5-24-32 Ir ---
bow!-shaped arifice
24P2 W. W. Higgins East Prong Spring Ap —+Do--  ——meees Do==-==mueu 600 5-24-33 | ---
of Big Spring
Branch
24P3 W. W, Higgins East Prong Spring Ap =--Do--  —---mem- Do-====nn=a 600+ 5-24-33 I ---
of Big Spring
Branch
27C1 Ben Stanton Crystal Spring Ap, 820 Sand,  Seeps from swampy 600+ 5-22-33 I ---
alluvium area
28K2 Walter Von Der Ahe South Mud Creek Ap, 813 Gravel Rises vertically in 600+ 5-23-33 Irr ---

Spring

sharp swale

8kt
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29J1 W, S. Edwards

Johnson Spring

32A1 First National Bank North Spring Dugger

of Milton
32A2 --——-—-- Do--—=re
32B1 ------- Do==m=mn

32G1 Mary Hodgen

T.6N.,R. 36 E.
8D1 Harry Lasiter

13P1 Raymond Reser

19M1 D. D. Nicholas

T.6N., R.37E.
4Gl F. Pietrowski

8M1 ---- Clodius

10E1 Mantz Bros.

Creek

South Spring Dugger
Creek

East Fork of South
Spring Dugger
Creek

South Spring Dugger
Creek

Lasiter Spring

Reser Spring

Nicholas Spring

Pietrowski Spring

Ap, 784
Ap
Ap
Ap
Ap
T, 885
S, 1,360¢
Ap
$,1,7504
5,1,660
$,2,200

Gravel

--Do--

Sand,
alluvium

Altluvium,

gravel(?
Soil over
basalt

Gravel

Soil over
basalt

-—-Do--

Basalt

‘e

Rises upward in
main orifice and
seeps into channel
for 0.1 mile below

Percolates upward
from a main orifice

Rises in one main
orifice and several
nearby seeps

Seeps from low
orifice area

Seeps from soil
along rock surface

Percolates from gra-
vel

Seeps from creek
‘bank

Seeps from hillside

900- 5-23-33
1,400+
600- 5-23-33
1,200+
600~ 5-23-33
1,200+
600- 5-23-33
1,200+
12 12-6-46
5-10  10-29-46
400¢ 7-21-33
5 10-21-46
3 10-23-46
5 10-21-46

I ---

D,S ---

DS -—-

Maximum yield from March
to June; dry from December
to March.

Water has hardness of 55
ppm and chloride content
of 4 ppm,

Water has hardness of 60
ppm and chloride content
of 3 ppm.

Water has hardness of 70
ppm and chloride content
of 3 ppm,

Water has hardness of 40
ppm and chioride content
of 2 ppm.

HILYM ANNOUD
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Table 4.--Representative springs In the Walla Walla River basin.--Continued

5 Yield [
Byt 3 S
Qwner or former 8 E g 8
£ owner of Name Bua 25 Occurrence Gailons Use § 2 Remarks
B property B3¢ 55 per Date 5 2
as o ] H
k] KR g T minute E'E
T.7N.,R.35E.
27J1 D. M. Periman Blalock Lake Ap, 750 Sand and Seeps from orifices  =--==s= =-=-eme--- S  -~- Impounded by small dam.
gravel in swale
35Q1 --~-0'Farrel = ——meemmmmmmeeeee Ap, 790 Gravel Percolates from gra- 50 5-26-33 ir ---
vel in swale from
bottom land
T.7N.;R. 36E.
21D1 WallaWalla Gen-  Butcher Creek Spring Ap, 1,010 --Do--  Flows from exposure =------+ =-—-es=c-s === —o-
eral Hospital of gravel strata
21P1 City of Walla Walla Pioneer Park Springs Ap, 1,010 -<Do-= -====--- Do====v-~- 50+ 1948 F  ---
28062 ~v---eemacmcmmaen Stone Creek Springs, Ap ==Do== =ereem—— Do------~ 225 8-13-60 Ir ~--- Flow has declined in
North Branch summer of recent years.
28H]1 ==--semmmmmm————— Stone Creek Springs, Ap ==Do=--  —-=veee- Do-~v-mm- 60 8-13-60 lr --- Do----
South Branch
30M1 U.S. Government  Veterans Hospital Ap, B60 -~Do== ==m=m-ue Do=me-n—- 4204 6-29-33 Ir ---
Spring
34D1 Shelton Estate Shelton Springs Ap 200  8-13-60 Ir --- Flow has declined progres-

T.7N., R 37E.

101 Marie Ganguet Ganguet Spring Uv, 1,750

«:Dp=-  mmmmemen P

Alluvium Percofates through
altuvium over basalt

20 10-18-46

sively since about 1948.

Water has hardness of 70
ppm and chloride content
of 3 ppm,

051
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12G1 J. R. Wolfe

14E1 ---- Hayes

T.8N.,R.38E.
27A1 City of Waitsburg

---------------- Uv, 2,070 Basalt

---------------- Uv, 1,800 --Do--

Guntle Springs | Uv -=Do--

Flows from seep in 10 10-18-46 D --- Water has hardness of 70
rack on sidehill ppm and chloride content of
3 ppm.
Seeps from rock fn 5 10-18-46 D --- Water has hardness of 55
ravine ppm and chloride content of
2 ppm.

Flows fram crevices 625 1938 PS 60 Conducted by pipeline to
of basalt at nine reservair at Waitshurg,
openings . Location is approximate,
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